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BLACKFRIARS BRIDGES PAST AND PRESENT— 
AN ACCOUNT OF THE REMOVAL OF THE 
OLD, o CONSTRUCTION OF THE NEW 


No. I. 


In the year 1759 a number of designs and models were 
sent into a committee, appointed by the ion of 
London, for the erection of a bridge over the river Thames 
at Blackfriars, and in February, 1760, after careful consi- 
deration of their respective merits, those sent by Mr. Robert 
Mylne, architect, were accepted as the best and most suit- 
able for the p uired, 

The first pile for the foundation was driven for one of 
the centre piers on June 7th, 1760, and on the last day of 
October, in the same year, the first stone of the structure 
was laid. The bridge was opened for public iraffic in 1770 ; 
thus it had taken about ten’ years in building. 

Years afterwards it was discovered that there was a 
deficiency in the supporting power of its foundations, and 
large sums of money were expended in endeavouring to 
strengthen them and arrest their giving way. In fact, the 
middle portion of the bridge became in so dangerous a 
condition that timber centerings were obliged to be fixed 
to prevent the downfall of the arches there, and its conse- 
quent destruction. 

At last, the Corporation of London decided that the old 
bridge should be removed, and one with substantial founda- 
tions erected in its place. Engineers were invited to send 
in designs for a new bridge, and after considerable compe- 
tition those sent in by the late Mr. Joseph Cubitt were 
chosen. 

In 1864 the contract for the whole of the works was let 
to Messrs. Thorn and Co., and on June 6th of that year 
the old bridge was closed to traffic. Therefore, this magni- 
ficent bridge had not existed in use quite a century. 
While the negotiations for the samen : + new 
bridge were progressing, a temporary timber bridge was 
coneernell with three Rovigatlo openings, the roadway 
being kept at the same level as the approaches on either 
side of the river, while a naga d was carried over the 
roalway on each side of the bridge, with “ramping” 
approaches. On to this, therefore, the traffic was turned. 
On the morning of the 7th of June the work of demolition 
was commenced by removing portions of roadway pitching, 
and pathways, all of which were taken away in carts. 

On June 8th the first pile for the “ gantry” was pitched 
and driven. It may be as well here to give a description 
of the general plan and arrangements for carrying out the 
works before proceeding further. 

"Lhe points to be considered were how the old bridge 
could be removed in the most expeditious manner, at the 
cheapest cost, and at the same time to proceed with the 
construction of the new bridge. After careful consideration, 
it was determined to erect a double gantry, or scaf- 
folding for traversers to run on, so as to have complete 
command for hoisting, and lowering over the whole space 
or area of the works. The reason that a double gantry 
was adopted was that with a single one the traverser 
girders would have been too heavy and cumbersome, as the 
span required for them would have been upwards of one 
handeed feet, and in case of a breakdown or repairs the 
traverser would have blocked the whole width of the 
works, Between the two gantries, and from one side of 
the river to the other, a gangway or footway was con- 
structed, which was found very useful, not only because of 
the facility with which the workmen and others could get 
to any of the works, from which a considerable 
saving of time resulted, but in setting out and measurin; 
spans it was of great service. The widths of the gantries 
from centre to centre of rails were 50ft. each, with a 5ft. 
space between them, for the gangway. The level of the 
rails above high-water-mark was 38ft., and about 65ft. 
above the bed of the river. These gantries were strongly 
built and braced in a mapner shown in the engraving, 
page 8. It will be seen that the centre uprights rested 
on the old arches. As the arch stones were removed the 
uprights were supported on piles, driven exactly plumb 
underneath to receive them, which was very successfully 
accomplished. Where the centre gantries crossed the 
old piers trusses were construc’ to carry them. 
Dolphins, that is to say, groups of piles, were driven to 
which booms — balks of timber—were fastened in sucha 
manner, that they could rise and fall with the tide, all 
round the works, to protect them from river traffic, and so 
as to leave three navigable openings in the most convenient 
positions for navigation. Inside these booms, stages to 
receive materials, yar &c., were made as the work pro- 
gressed for each of the new piers, and besides these, in con- 
sequence of the small areas of available space at either end 
of the bridge, other stages were constructed inside the 
booms, one for the blacksmiths’ shops, and a large one 
in the centre of the river on which to store materials, and to 
make the centres for use in taking down the old bridge, 
all of which last were set out full. size by chalk lines for 
the carpenters to work to. They required careful setting 
out, as owing to the foundations having given way, the 
arches were of irregular shapes, so that the centres 
had to be set out accurately, to allow them to fit in as 
required when fixed in position. The method of taking 
the shapes was as follows :—A level staff 25ft. long was 
used with a plumb-bob attached to it to enable the staff- 
holder to see when it was upright ; at the bottom of the 
staff a long piece of iron was fixed at right angles to the 
staff to touch the suffit of the arch at the points to be 
taken. This was requisite, owing to the projection of the 
corhice of the bridge. Then points were marked at 
equal distances on the cornices, and levels taken with an 
ordinary dumpy level at each of these points gave the 
shape of the arch very accurately. 

As the centres were completed, they were launched from 
oif the middle staging and towed to their respective arches, 
where they were raised by traversers and skidded alo 
balks of timber under the arches and fixed in proper = 
tion. There were six sets of centres under each ros 
at a distance of 7ft. 1llin. apart. Whole balk was used 
piiucipally in their construction, and when they were 
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fixed, half timber lagging was placed all over them, as 
shown at page 8, to “eo the arch stones when the key 
stones were removed. In the engraving will be seen also the 
method of removing the stones by means of a steam traverser 
and Saunders’ patent india-rubber spring shackle. This 
shackle was marked, so that it enabled the men to see 
what strain ee on it by the steam traverser in helping 
to loosen the and other stones, and was found to be 
we een for that purpose. : 
e engine of the traverser was fixed at one end of the 
irders, and worked a small trolly backwards and forwards 
y means of chains, forthe transversemotion. Our engraving, 
page 8, shows portions of the first, second, and third arches 
rom the Surrey side, with the key stone of the second arch 
suspended. is was the first key stone removed from the 
old bridge. Over the third arch, which was one of the 
navigable openings, is seen one of the gantry girders, 
fixed in position before the arch was removed. These 
— were of single plate, about 70ft. span, and 5ft. 10in. 
epth in centre. They were “ fish bellied,” and half the 
depth of the centre at the ends, Groups of piles, six in 
number, were driven to receive each end, and on these the 
girders were securely fixed. They were hoisted into posi- 
tion by the use of strong single derricks, one placed at 
either end of each girder and fixed to the groups of piles 
before mentioned. 

Where the navigable openings occurred, the centres were 
fixed without stopping the trafficon the river. The engraving, 
page 4, represents those used inremoving the third archfrom 
the Surrey shore, and they were similar in design at the 
other navigable p= a It shows them after the old 
arch was removed, just before they were taken down. 
Piles were driven and the lower struts fixed in the first 
place, and fitted into holes cut in the old piers to receive 
them. Then the sides or wings were placed in position, 
and held so by chains fastened to lewises let in to the old 
bridge. Then the top portions were hoisted and skid- 
ded along balks of timber to their proper places. After 
this was done, the whole was fixed and tied ther in 
the manner shown. In removing them, they were hauled 
bodily over into the river, towed ashore, and taken to 
pieces there. 

In December, 1864, so much of the old bridge had been 
removed as to admit of the commencement of the excava- 
tion for the south abutment dam. A trench was excavated 
through the ballast, and a single row of piles 13in. by 13in. 
scantling were driven as closely as possible, after having 
their sides adzed. The small spaces between them were 
well and carefully caulked down to below the top of the 
trench, after the strutting inside had been completed. 
Then the trench was filled with clay puddle, and the water 
a This dam answered very well and kept parti- 
cularly free from leakage, more especially as it was asingle 
pile dam, to withstand a 20ft. rise and fall of tide, some- 
times even one greater. It was thoroughly well strutted, 
which is an important point in the construction of dams, 
while the pile-driving was very carefully executed. 
Woodford’s patent centrifugal pumps were used in the 
sump during the excavation and concreting for the foun- 
dations. They did their work effectually. 

In January, 1865, the centre arch of the old bridge was 
removed, and it was feund that some of the arch stones were 
considerably crushed—it was remarked more so at the 
extrados than the intrados. There was _ care taken in 
removing these, for fear that they might fall out of the slin 
chains into the barges placed to receive the stones, an 
consequently send them to the bottom of the river. Con- 
sidering the large quantities of stone removed, and that 


i | the work was pushed on > day and — without cessa- 


tion, excepting in cases of exceedingly weather, there 
was but a small amount of damage done to the craft 
rae gy during the work. During frosts, chains require 
looking to frequently, and to be carefully examined. 
Passing them through a fire is necessary not only for its 
action on the chain, but because it also thoroughly cleanses 
the chain and enables the better examination thereof to be 
made. Too much care cannot be used in looking after and 
keeping chains in good order on works. Examinations 
should, therefore, always be carefully done. 
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A Treatise on the Origin, Progress, Prevention, and Cure of Dry 
Rot in Timber. By Tuos. A. Brirron. London: E. and F. N. 
Spon. 1875. 

THE destruction of timber, {when employed as a con- 

structive material, by decay or rotting, under all the varied 

conditions to which it is exposed, could not fail to be a 

useful and interesting theme in the hands of any compe- 

tent author, and the more useful because for many years 
past nothing has appeared pretending to be a complete 
treatise on the subject; and by far the larger part of the 
tracts upon it which have been sent forth during the last 

40 or 50 years have not been characterised by much addi- 

tion to our previous knowledge, but rather by the men- 

dacity and assurance with which some particular nostrum 
for seasoning or for preserving timber has been puffed. 

In opening this work of somewhat above 300 and 
eleven chapters, the title-page of which informs us that the 
author has been a silver medallist of the Institute of 
British Architects, we expected to have found, if nothing 
original, at least a clear compendium of existing know- 
ledge as to the author’s subject; but in this we have been 

tly disappointed, for we have seldom met with a 
eebler attempt at a a treatise upon any special 
subject than is that before us. 

In a work upon the decay of timber we might reasom 
ably expect to be inform 
constitution, and what chemical ch take place in it 
in the process of rotting. With this a as a clue 
we might obtain some clear ideas as to what 'y happens 
in the drying and seasoning of timber, and be prepared to 
discriminate between the different methods of seasoning 
and for the ation of timber from decay which have 
formed the fertile theme of many ine but not too well 
informed imenters, and the basis of much quackery. 
But we have nothing of the sort here ; the author appears 





what timber is in chemical | b 


‘to know nothing of chemistry, nor to have ever realised to 
himself the idea that decay, in whatever form it occurs, 
and whatever be the nature of the decaying material, is a 
chemical process, and that everything that relates to its 
prevention, including seasoning, however conducted, can 
only be judged of by the light of that science. 

e first chapter is occupied with a somewhat confused 
and by no means complete account of the ps eg og 
siology or growth of trees—a subject which has little or 
no relation, and certainly no useful connection, with a 
treatise on the decay of timber, which properly means the 
tree after it has ceased to be a living thing, and, likea 
dead corpse, has become amenable, unhindered by the 
unknown energy thai we call life, to the chemical reactions 
which resolve it into its elements. The nearest mg 
however, to any definition of timber which we find in our 
author is in the following sentences :—“ As the word timber 
has been frequently , it may be as well to state that it 
is derived, according to Dr. Johnson, from the Saxon 
timbrian—to build ; hence the definition. The legal defi- 
nition of timber is restricted to particular species of wood, 
and custom varies in different countries as to the species 
ranked among the timber trees.” This amusing 
sample of confusion of thought, first between a definition 
of a thing and the derivation of a word by which it is 
expressed, and, secondly, between dead timber and a 
living timber tree in the forest, may be taken as charac- 
terising the author’s treatment of his subject throughout. 
We find in his work successive chapters under the follow- 
ing heads :—IL, nage: rise and development of dry rot; 
IIIL., felling timber; IV., seasoning timber by natural 
methods ; V., seasoning timber by patent processes; VI., 
means of preventing rot in modern houses; VIL, 
means of preservation of wooden bridges, jetties, &c. &c.; 
VIII., destruction of woodwork in hot climates; IX., 
decay in furniture, &c. &c.; X., summary of curative pro- 
cesses ; XI., general remarks and conclusion. 

In these we certainly find noticed, though not in a very 
clear or exhaustive manner, most of what has been pub- 
lished elsewhere in various forms upon seasoning timber 
by the method of long-continued exposure, whose anti- 
quity A ge back beyond the range of history; of the 
methods that have been proposed for abbreviating this 

rocess, such as steaming, &c., and the nostrums which 

ave been from time to time proposed as substitutes 
for that gradual desiccation by exposure in comparatively 
dry air which alone can accomplish genuine seasoning, and 
render timber durable and free from decay. We 
also find more or less imperfect accounts. But we 
may defy: anyone reading this book to discover for him- 
self. any reason why one so-called artificial process of 
seasoning is better or worse than another; and the same 
may be said of the various processes of so-called preserva- 
tion—Kyanising, Burneitising, Creosoting, &c., which have 
been proposed. There is superadded a gocd deal of highly 
miscellaneous matter, which has really no proper relation 
to the decay, or the prevention of decay, in timber at all, 
in which we must include all that is said upon wood- 
devouring insects and boring animals, the author's ento- 
mology being nearly as confused here as upon the matters 
more germane to his work, as he seems to see no distinc- 
tion between the insects or other animals which devour 
trees after they have ceased to live, or timber proper, and 
those which attack living ligneous vegetables. 

The old distinction between dry rot and wet rot, which 
has no proper scientific basis, is still adhered to by the 
author “The dry rot in timber derives its name from the 
effect. produced, and not from the cause ; it is so called in 
opposition to the wet rot, which is properly denominated, 
as this exists only in damp situations, and is applied to 
the decomposition which takes place in timber containing 
sap and exposed to moisture; but although the dry rot is 
usually generated in moisture, in some places it will flourish 
independent of extraneous humidity. Dry rot differs 
from wet rot in this respect, that the former takes place 
only when the wood is dead, whereas the latter may begin 
when the tree is standing.” There is no real distinction 
between wet and dry rot, which were but names ignorantly 
given in times when the nature of the chemical actions 
taking place in both were little understood, and in reality 
never meant more than this, that when the rot in timber 
was accompanied by the production of fungoid or other 
forms of low vegetable life, it was “dry rot ;” but where 
these were not found it was wet rot, although the latter 
specific term was really but little used at any time. 

Viewed by the light of chemistry and physics, all that 
relates to the seasoning and preservation of timber, —. 
practical ends, at least, in view, is clear and simple. W 
consists of a mass of cells and fibres which, while it is 
alive, are full of sap and various juices proper to the 
plant, and while its life exists these suffer no changes but 
such as are proper to its growth and development ; but the 
life of the plant once destroyed, they become subject to 
decay, which takes place by slow oxidation—first of the 
juices, and then of the ligneous tissues, by the action of 
surrounding air and moisture. There is a far nearer 
analogy between the decay of a piece of wood and the 
rusting of a piece of iron than yay at first sight. 
Once dry up the watery portions of the juices contained in 
the cells, and let the wood become Sony and 
place it ina dry atmosphere, and no limits can be then set 
to its durability. 

The Gopher wood or Sycamore mummy cases of Egyptian 
catacombs are as sound now as they were 5000 years ago. 
Air and moisture must both be present if decay is to com- 
mence and go on just as in the case of iron, both must 
be present, or the iron will not rust. A polished razor 
e, if kept in absolutely dry air, or immersed in water 
perfectly free from combined air, would remain bright and 
unrusted as long as the wood mummy cases have remained 
sound. Pure woody fibre has but very little tendency to 
alter its constitution ; the woody fibre of the fine linen of 

t found in the outer wraj of the mummy cloths 
is but litéle altered, and every form of seasoning is but an 
attempt to reduce the wood more nearly to re 





of the pure woody fibre seen in a bundle of _ By 
getting rid of the watery matter of the ; ‘ces contained 
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in the cells, and reducing these to whatever solid sub- 
stances their constitution affords, we rid of one of the 
two elements of oxidation—namely, water which exists 
in the wood itself, and which while there, admits of the 
chemically unstable plant juices readily passing into fer- 
mentation and decomposition as air gains access through 
the tissues of the wood. Where decay commences in this 
way, by.chemical changes originating in the plant juices 
still conitained in the wood, various new vegetable forms of. 
— type soon present themselves, and the decaying 
tim is said to be affected by dry rot. -Into the 
mysterious and, as yet, wholly unknown origin of these 
new forms of life, resulting from the decay of complex 
vegetable or animal matter, whether arising from the 
access of invisible spores, or from spontaneous generation, 
as held by different schools of physiologists, we have no 
need to enter, but they are the invariable concomitant 
of animal or vegetable oxidation—the mouldiness of 
cheese, bread, damp leather, and of every form of 
vegetable fermentation are examples. In unseasoned 
timber, decay commences with the decomposition of 
the juices remaining in the wood, aided by extrane- 
ous moisture from the air or other source, but neces- 
sarily dependent upon that for its origination. Once 
commenced, it is the function of these low forms of vege- 
tuble life which make their appearance, to segregate moisture 
from the air «1/2™!, and so increase the rate of decay by 
the moisture they suppiy, as well as by their consumption 
for their own nutriment of those parts of the wood which 
have been reduced by oxidation to carbonic acid. In the 
case of the typical dry rot fungus—maerulus lachrymans— 
the plant takes its name from the drops of moisture which 
it continually secretes from a tolerably dry atmosphere. 
The properties of these plants in thus accelerating decay is 
one of the wonderful examples presented on all sides of the 
care which Providence has provided for the speedy removal 
of matter which has once lived, but which has died, and 
its rapid transformation into new and useful forms. In 
wet or unseasoned wood, therefore, we see that rotting 
may commence and continue with little or no help from 
extraneous moisture, though it is greatly accelerated by the 
presence of the latter ; but if the wood be thoroughly 
dried, external moisture sufficient in amount to remoisten 
more or less of the dried-wp juices in the cells, when taken 
into these by endosmose, is a necessary preliminary to 
decay. If we could by chemical agency so change the 
nature of the plant juices throughout the cells of a log of 
timber as to make the constituents of these juices insoluble 
in water, or so to change the juices themselves that they 
shall be no longer capable of fermentation, then we could 
render the whole of the wood, if not imperishable, at least 
as durable in presence of air and moisture as are its 
ligneous tissues. But such is the powerful resistance 
offered by the thin cell walls, both to the escape of 
* moisture and to the passage through them of liquids, that 
it is impossible, having regard to the limitations of time 
and cost, to bring any such changing chemical agents into 
contact with more than a very superficial portion of the 
cells of any large mass of timber ; an‘ this was the cause 
of the practical failure of Kyan’s and of other methods of 
timber preservation by pickling, as it has been called, for 
experiments proved that upon small pieces, thoroughly im- 
pregnated with bichloride of mercury, the preservative 
effect was perfect -for a considerable length of time, even 
in the “fungus pit” at Woolwich, until at length the 
ligneous fibres of the wood were themselves attacked by 
the fungus plants. The chlorides, as in Burnett’s process, 
and the salts of copper as employed by Boucherie and 
others, however they may act as chemically changing the 
juices contained in the cells, appear also to act as partial 
solvents of the ligneous matter itself, and so to seal up the 
more or less deformed exterior cells, and to prevent the 
access of air to the juices they contain, and thus retard 
decay. This sealing up more or less hermetically of 
whatever the cells may contain that are situated to- 
wards the heart of a piece of timber, seems to be the 
entire source of the efficacy of creosoting or tar oil impreg- 
nation in their various forms ; and in so far as by thus 
filling a stratum of external cells with a substance not 
readily missible with water, and very viscid in proportion 
to the microscopic cells it fills, preventing more or less 
effectually the access of either air or moisture from with- 
out to the cells still filled either with the juices of the 
plants or with the dried-up residue of their constituents, 
and so cutting off the conditions necessary to their decay. 
All natural waters contain a considerable volume of atmo- 
spheric air in solution, and this air often contains a larger 
proportion of free oxygen than is found in our atmosphere. 
It is this combined air which originates the oxidising 
power of water into which timber, however dry before- 
hand, may be immersed. Oxidation thus taking place, 
gradually reduces the whole ligneous mass to a brown 
substance consisting of “ humine,” and ultimately to the 
very stable but partially soluble compound which 
constitutes peat. But if timber be deeply immersed 
in water, or be so circumstanced in its immersion that 
the water immediately in contact with the timber can be 
either not at all or but very slowly changed, and as that 
in direct contact with the timber becomes rapidly ex- 
hausted of its combined air, so farther decay—which, as 
we have said, requires both air and water for its continu- 
ance—proceeds very slowly, if at all; and this is the true 
cause of the comparative preservation from rotting of 
piles driven in deep water, and more especially into 
clay or mud—a perfectly intelligible explanation, which 
is not the vase in the opinion ) ay by our author, 
page 23, from one of Sir Christopher Wren’s letters, in 
which that eminent man says “that Venice and Amster- 
dam, being both founded on wooden piles immersed in 
water, would fall, if the constancy of the situation of those 
piles in the same element and temperature did not prevent 
the timber from rotting.” Wren was learned in all know- 
ledge down to his own epoch, but it required the subse- 
) een advent of Priestley, Lavoisier, and many others, 


own to Liebig in our own day, before the true nature of 
decay in general, and the retardation of it in water, could 
have been rightly understood. It is rather late in the day, 





therefore, to bring forth his words, which have really no 


distinct , in explanation of phenomena the true 
col t author on the decay of 
timber should have been able himself to explain. 

Where warmth of climate and continual moisture of 
atmosphere concur, so as to produce extremely rapid decay, 
its conditions are not very different from those under 
which timber immersed to no great depth in water rots. 
Thus in the forests of the most southern States of North 
America, and of tropical South America, a fallen tree rots 
at once throughout its entire substance, and is converted 
into water and carbonic acid, leaving nothing but the 
exterior bark, which resists decay longest, and a small 
residue of dark, peaty matter occupying its interior; so 
that whoever steps upon the apparent trunk finds it vanish 
beneath his feet, like a ghost—which in truth it is—of the 
once live tree. Thus it was that the sleepers of the 
first Panama railway, whether laid in hard or in soft 
woods, were found literally to vanish, the timber being 
really volatilised in aqueous vapour and carbonic acid. 

It will thus have been seen that there is no true physical 
distinction between dry rot and wet rot. The former is 
decay where much air and but little water is present, and 
is — attenaed with and accelerated by the — 
of fungoid plants; the latter takes place where there is 
much water and but little air present, and under conditions 
in which the growth of cryptogamous plants is impossible, 
though, perhaps, minute aquatic plants do occasionally 
assist the process. There is, however, one form of: decay 
of wood which, though we are not aware that it has received 
any previous notice from authors upon timber or its decay, 
might very properly receive the appellation of wet rot. 
Trunks of trees which have been carried down rivers as 
drift wood, or have got buried by any means deep under 
masses of detrital sands and gravels, smetimes con- 
taining clays, «nd more or less compact, are frequently 
found in swch positions unaltered nerally in 
form, though sometimes the round re are found 
compressed to an oval section, the bark remaining on, and 
the cellular and fibrous structure of the wood remaining 
unchanged to the eye, and even the light colour of the 
wood scarcely altered. The whole trunk, however, is but 
a sort of ligneous sponge, devoid almost of cohesion, and 
the remains of the oe so softened that a trunk of a foot 
in diameter may be cut in two by a single blow of a com- 
mon spade. This form of decay has been met with in the 
river banks and gravel beds of Ireland, and of most parts 
of Continental Europe, and its conditions seem really to be 
that the timber has been exposed to a constant but slow 
change of aerated water without actual contact of air, 
whereby everything except some residues of the ligneous 
tissue has been ually rendered soluble and removed, 
and the ligneous fibre itself at last softened and rendered 
more or less soluble by hydration chemically. The great 
mass of such a pulp-like trunk consists merely of water, 
and when exposed to the air for a few hours nothing is left 
but a little vegetable dust. There are some analogies 
between this singular form of decay of wood ex to 
water and those which have been observed to take place 
in human remains buried in very wet graveyards, by which, 
after a considerable lapse of time all, except the bony 
— are converted into the fatty substance known as 
adipocere. 

ere we disposed to deal hardly with the author we 
should produce for our readers some of the exti i 
examples of folly and confusion of thought which are to be 
found throughout the volume, and thickly sown through 
its last two chapters ; and, indeed, we are strongly tempted 
to do this by some at least of these , in order that 
our readers might bid farewell to the volume, as we have 
ourselves done, with a smile rather thatiafrown. We have 
preferred, however, as at least more profitable to the 
reader, to have briefly, and of necessity, sketched some of 
the leading features that ought to characterise any truly 
scientific treatise on the decay of the vegetable materials 
employed in construction. Such a sketch, as forming part 
merely of a review of a book already treated of at greater 
length than its merits deserve, has necessarily left much 
untouched upon. There is still room for a really good 
work on the subject. 








DRAINING THE ZUIDERZEE. 

Tals project, which appears to have been first suggested—in 
one form—in 1849, by M. van Diggelen, has of late made rapid 
advances in the public favour, and will probably, ere long, be in 
course of realisation. In April, 1873, a Government Commis- 
sion, after three years’ investigations, declared, by a large 
majority, that the scheme was practicable and advantageous. 
Last year the press, the chambers of commerce, the municipal 
councils, &c., were urgent for the enterprise being commenced ; 
the King, in a speech from the throne, declared himself favourable 
to it, the States General responded in the same sense, and the 
Chamber voted 8000 florins for the completion of preparatory 
examinations. There is every likelihood, therefore, that the 
scheme will soon enter on the period of execution. 

The great dyke to be formed across the sea is evidently the 
most important and difficult of the constructions. According to 
the report of the Commission—of which a resumé is given by M. 
Simonin in “ Revue des Deux Mondes ”—it will start from the 
town of Enkuizen, on the western side, will extend in a straight 
line to the island of Urk, and then, with two very open re-enter- 
ing angles, will join the east side at Kampen. It will be forty 
kilometres long, with fifty metres width at the base, and will rise 
eight metres above the mean level of high tides. The exterior 
berm will be five metres; the iuterior berm will carry a railway 
and a tow-path for the canal. At three points—the island of 
Urk, Enkuizen, and Kampen—double sluices will open a com- 
munication with the sea. 

The Zuiderzee is not at all deep. From the sides of a channel 
of 15ft. to 20ft. extend vast banks of sand covered with water 
only 3ft. or 4ft. in depth. Happily, one of these banks extends 
without interruption from Enkuizen to Kampen, and will afford 
a good support for the dyke. These compact sands are found 
capable of bearing the heaviest weights without 3 even 
railway bridges have been erected on them without piles on the 
Amsterdam line. The sand also can be used on the spot for 
filling the dykes. 

It is probable that the dyke will be something like that of the 





tide, is constructed of stone with an inclination of 1 metre in3, 
4, or 5 metres, according to the . From the point where 


platforms, 
a narrowing way, form on either side of the dykes very resistany 
masses, between which earth and sand are filled in. 

The d once constructed, the draining will be proceeded 
‘this view—according to M. Leeman’s plan—the 


by powerful engines situated along the canals of discharge. These 
canals open into the large canals of maritime communication, 
which, again, lead to large reservoirs, and there the water accu- 
mulates awaiting low water for its escape. The large maritime 
canals—Zuiderzeeboxzem—are for affording be hay a passage 
to harbours that are at present on the sea i has 
been effected. Several works of this kind already exist in the 
country —¢.g., the old North Holland canal; and Amsterdam 
is shortly to be connected with the sea by a new canal traversing 
the dried lake of the Y ; it is 7°50 metres in depth and 63 metres 
broad at the water surface. The large canals of the Zuiderzee 
will be of similar dimensions. Two principal lines will traverse 
the newly created polders. The first, from Enkuizen to Amster- 
dam, will first go in a straight line to the Pampas, then will enter 
into the Y by a sharp curve ; in its course it will send off rami- 
fications to Hoorn, Schardam, Edam, Monnikendam, and the 
North Holland canal. The second canal, starting from the 
environs of Harderwijk, will go along the southern coast directly 
to Huizen, rising then towards the Pampas by a very open angle 
and joining the first line. Two arms, of a few kilometres 
length, will connect it with Muiden and the mouth of the Elm. 

0 the system of the great maritime canals is added that of 
the canals of discharge and of communication—Hoofdpolders- 
beezem. Narrower and shallower, and accompanied by paths, 
they are to serve for draining and as means of transport. They 
convey towards the reservoirs the excess of water pumped by 
the machines, and long vessels gliding silently above the verdant 
polders. These canals of the second order will form four prin- 
cipal lines. The first will go along the great dyke from Enkuizen 
to Kampen. Two others, parallel to one another, will run across 
the Zuiderzee in the direction south-west and north-east; the 
fourth will start from the isle of Urk and go southwards in a 
straight line, crossing the two preceding ones. We may roughly 
conceive this system as two parallels traversed by an oblique, 
which is itself cut by a perpendicular at the upper part. The 
accessory ramifications, to the number of eight or ten, may here 
be neglected. 

This, however, would not be sufficient for the drainage; and it 
is necessary that the soil be cut in all directions by thousands of 
trenches, ditches, &c., of varying smaller size. The multitude 
of small parallelograms thus obtained would give the new poldersthe 
aspect of an immense chess-board, or better, a vast spider’s web 
made with threads of water. We may comprehend the import- 
ance of ail these works from the fact that in the Y, for the polder 
of Wijkermeer, 858 hectares in size, there were 223,870 metres 
of trenches, and 24,850 metres of roads 7 metres in width at the 
top. Now the polders of the Zuiderzee will have 200,000 hectares. 

A more laborious work, however, than the making of the canals 
is the construction of sluices and bridges, the problem being to 
support heavy structures over a shifting bottom. This can 
ordinarily be done with piles and platforms of fascines, 
Without entering into technical details, we may remark that 
three sorts of sluices are distinguished — the schutzluis, or 
double sluices; the simple sluices, for outflow of exhausted 
water; and lastly, the small sluices for inundation, for irrigating 
the polders during the heat of summer. ‘At Enkuizen, at 
Kampen, and at Urk, there will be three principal schutzluis; 
and a score of others, less important, will be made at all the 
crossings of canals. Three simple sluices will be constructed by 
the side of the double sluices at Enkuizen, Kampen, and Urk, 
and the small sluices will be distributed in large number over 
the whole surface of the polders. 

It is n , as has been indicated, to resort to engines te 
maintain the interior level, for the difference between high and 
low tides is not very great—so that the discharge sluices could 
render but mediocre service—and when certain winds are blowing 
several weeks may pass during which the gates cannot be opened. 
Windmills are uncertain in their action, and since the draining 
of the Lake of Haarlem steam engines have generally been used. 
This method has the advan of being entirely under control 
of the engineer, and of allowing a mathematical calculation of 
the time necessary to draw off a given quantity of water. Now 
for the Zuiderzee, the mean depth of the water to be drawn off 
may be estimated at 3°50 metres; we thus obtain a sum of 
about five milliards of cubic metres. Mr. Dircks, who directed 
the draining of the Y, estimates, that if in a minute twelve effec- 
tive horse-power raise 54 cubic metres 1 metre, they suffice to 
maintain in a good state of drainage a surface of 100( hectares. 
Taking into account all the figures in the present case, it is cal- 
culated that 9400-horse power, drawing off 4500 cubic metres per 
minute, will have drained the Zuiderzee in about two years and 
a-haif. 

After the steam pumps come the dredges, indispensable for 
hollowing the canals, or clearing away mud where heavy struc: 
tures have to be made. Numerous and various machines have 
been used hitherto, all very powerful. The most curious carries 
an automatic discharge apparatus, which enables it to work day 
and night. The mud is first thrown down into a vertical 
cylinder. A horizontal centrifugal wheel moves round at the 
bottom of this cylinder, put in motion by the engine of the 
dredge ; this wheel pushes the mud into a floating tube com: 
of pieces of wood connected by copper and iron. At 250 metres 
or more the mouth of the tube is placed across or above sands 
already extracted, and pours forth a muddy jet. The solid parts 
are deposited successively, and extend considerable distances, 
Each of these dredges can raise 574 cubic metres in twenty-four 
hours ; it is worked by a crew of eight men. 

The roads are formed along the canals on the embankments, 
without any special arrangements. Two railways will, according 
to M. Leemans’ plan, traverse the Zuiderzee, one will follow 
the dyke from Kampen to Enkuizen, joining on the Kampen 
side the line of Zwolle, Deventer, and ny; and on the 
Enkuizen side the line of Rotterdam, Amsterdam, and Nieustad; 
the second will cut the polder transversely, and from Amster- 
dam it will first go along the t maritime canal and then the 
canal of communication which leads to the dyke near Kampen. 

The question might perhaps be asked, Would it not be injuri- 
ous to the country to suppress an interior sea? Will not the 
ports on its border suffer, and the facility of transactions and 
exchanges be much diminished by this system of sluices? It is 
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replied that the navigation of the Zuiderzee is very troublesome 
pagans oa ; the vessels have quite abandoned it, and 
the ler are ever getting fewer. Hardly a pilot can now be 
found who knows it at all thoroughly. The towns on its sides, 
at one time so flourishing, seem now to have gone into a lethargic 
sleep. A book was lately published with the title of “'The Dead: 
Cities of the Zuiderzee.” 

Now, should these places revive, the draining of the sea will 
be useful for them, for it will offer the advantages of communi- 
cating with the sea by wide and safe canals, sheltered 
from the winds, and the addition of the profits of farm land to 
those of a maritime situation. Hoorn, Schardam, Edam, 
Monnikendam, Amsterdam, Muiden, Saardam, Huizen, Harder- 
wijk, will continue to be ports of commerce, and the merchants 
will have reason to approve the enterprise as well as farmers. 

As to the ru gi of ss ag entire work will take, tage 
speak of twelve years, while pessimists anticipate sixteen. 
alee four years more for unforeseen delays, Ris pretty certain 
that in twenty years the sealed ye be fvar In our time 

t enterprises are not a su i 

O There is sein ae m of raft. According to the plans, 
the dyke will enclose a surface of 196,670 hectares. But expe- 
rience has demonstrated that in draining, a tenth of the ground 
is employed in canals and roads. If, then, we deduct 19,000 
hectares which will not be sold, there remains 178,000 hectares 
disposable. Of this number about 20,000 hectares are composed 
of sand little adapted for cultivation, and which, besides, would 
be of great use for constructiun of dykes and embankments, as 
being within reach of all the great works. Two small beds of 
peat lie near Edam and Kamper Nieustad. The reservoirs, 
which will cover 3930 hectares, will be made on the sandy sur. 
face. All the rest of the basin is formed of a vast bank of clay, 
often very deep, and which would command a high price. We 
see, then, that there will remain about 150,000 hectares of first- 
rate land, after deducting 25,000 hectares of inferior land, which, 
however, would also represent an important sum. Now the 
expense anticipated will reach 240 millions of francs, distributed 
thus :—70 ions for the dyke, 36 millions for accessory ex- 
penses, 124 millions for the work of exhaustion, for machines, 
for reservoirs, for canals, and for roads ; lastly, 10 millions for 
cost of administration and for unforeseen expenses. These 
figures do not comprise the interest of capital embarked. 

As regards the providing of these enormous sums, it is pro- 
bable this will be undertaken by the State ; Re prcjocts pre- 
pared start on this hypothesis, and it offers several advantages. 
Thus the charge of interest would be escaped, which would be 
crushing for a company in the case of an enterprise of sixteen 
years and a capital of 140 million francs. Then the State has 
not to fear the blind shiftings of public opinion, which have often 
compromised great works. And, lastly, it has sufficiently 
powerful resources for any unexpected complication, whereas a 
company might succumb before some new difficulty. 

If by some improbable change a different od should be 
decided on, the arrangement would doubtless be something like 
that adopted recently for the Y, the State would advance to the 
company, without interest, about a quarter of the total sum, or 
85 million francs. This would serve for the works of the first 
six years, the remainder would be asked from the public, so that 
only ten years’ interest should be paid for the 165 millions—that 
is to say, nearly 83 millions. 
be, in round numbers, 325 millions. 

It has been said that the land afforded to cultivation would 
be about 170,000 hectares ; consequently the saleable hectare 
would cost on an average 1500f., without reckoning the interest 
of the capital embarked, or 1900f. reckoning this interest. At 
Haarlem the hectare only came to 1600£., and the sale of the land 
did not compensate the expense of draining, although on some 
occasions it rose to 3000f. or 4000f.; but these prices were ex- 
ceptional, and they have not sufficed to establish the equilibrium 
between the figure for expenses and the figure for sales. Still 
this precedent is not to be thought disquieting, for in the last 
twenty years the land has nearly doubled in value. Quite re- 
cently, in the polder of Wykermeer, land similar to that which 
will be obtained from the Zuiderzee has lately been sold at 
4450f. per hectare. It is probable, then, that those who under- 
take this great work will be largely rewarded for their pains. 

Various advantages to the Dutch Government are obvious— 
the addition of a new province equal to a twentieth of the whole 
territory, a proportional increase of the production of local in- 
dustry and interior trade, perhaps also of population. Hence a 
certain source of wealth for the budget. It is estimated that 
this pacific annexation will bring in an annual revenue of 
1,880,0008. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents. ) 





THE MINERAL RESOURCES OF IRELAND. 

Stk,—In common with many of your readers on this side the 
Channel, I have perused with much pleasure the spirited article in 
your issue of 10th inst. on this subject. It cannot be denied that 
your strictures on the general absence of that spirit of emterprise 
on the part of Irish capitalists and landlords—for which their 
brethren in England and Scotland are so justly famed—are in the 
main not without reason. It is therefore the more pleasing to 
direct the attention of your readers to one of the exceptions, and 
as the subject is intimately connected with the development of 
the mineral resources of Ireland, I trust you will excuse this 


—- on your space. 

e port of Larne, which is some twenty-four miles to the north 
and seaward of Belfast, and which is the natural outlet for the iron 
ores of Antrim, was purchased some years ago by Mr. James 
Chaine, M.P., the senior member for the county of Antrim, who 
has since expended —_ £20,000 on its improvement. It has 
now a natural minimum depth of water alongside the wharves of 
22ft. at low water; has a large and increasing mineral trade; is 
the port of call for a line of trans-Atlantic steamers, besides being 
a packet station from which there isa daily service to Stranraer 
and thence to London and elsewhere, the distance here being 
less than at any other point across the Irish Channel, consistent 
with safe harbour accommodation on both sides. The same spirited 
proprietor has, in conjunction with Mr. Robert McCalmont, of Mc- 
Calmont Bros, and Co., the well-known London bankers and railway 
financiers, obtained an Act of Parliament for the construction ofa 
railway from the port of Larne to Ballymena, a large and busy 
manufacturing town, where it connects with the Ballymena and 
Cashendall-line on the same gauge, 3ft. Thus the vast iron ore 
field of Antrim will be connected by a short, direct, and chea 
route with a harbour capable of giving every fealty for the safe 
and speedy ey tie of vessels ; while the country of which Larne 
is the natural harbour wil] import coal, timber, slates, grain, and 
other goods by the same channel. 

The capital for this undertaking has been mainly subscribed in 
Ireland, and it is ex d to be in the hands of a contractor in 
February next; so that with a return of prosperity, which I h 
is not far distant, English iron masters find the inexhaustible 
supply of Antrim iron ore available in any quantity and at a 
moderate cost. In conclusion, one word as to ey 
the successful smelting of native ores in Ireland, Barrow can 


The total expenditure would thus: 





afford to bring coke from Darlington by rail, and part of its ore 
from Ireland, why may not Larne atlas richest, of the local 
ores and import coal by sea from Scotland, some se miles, and 
thus e< tablish an iron industry of its own? The question is worth 
consideration, but without a more intimate technical knowledge of 
iron industry than can be looked for here, its solution — be 
HA, 


atte’ 
Balleet, Deo. 21st. 
' HYDRAULIC RAMS, 


Str,—Before replying to your correspondents, I would t out 
that there are two distines gto comm peng viz., 
those having a small air in direct communication with the 
drive pipe, and those having none, This air vessel has great 





influence on the working of the escape valve. In giving examples, 
‘ore, its contents should al be Supls ytlwein’ 
experiments, which formed the of D’Aubuisson’s formula, 


were all tried on rams without this edjunct. 

The want of agreement in the results promised to ‘‘A Mathema- 
tical Vicar” by bern engineers is not anpeniny Shes it is con- 
— bey 5 caemcgadyaee of bt pest dubbed 
plumbers in everyday life—are not unfrequently er rusty in 
matters involving —, unless contained in the at columns 
headed £ s. d. But to reply to ‘‘A Mathematical Vicar’s” 
queries :—(1) The number of strokes varies with the fall and the 
we of the escape valve, but it can be varied within certain 

its to suit the supply of water ; the best effect will be 

ve is beating a’ sapere po at which it 

will work with certainty. Rams with an air v as mentioned 

above, generally run faster than without it; but I am not aware 

that any better result is obtained, while the life of the valve is 

me) E began A by experiment tha: val t 

wein iy ent that an esca ve sea 

Bs a daa an opening less in area than that of the driving pipe 

gave a result very inferior to one of the same area, a still further 
increase in area gave no beneficial result. 

(3) This, is a point on which English practice and continental 
theory are very much at variance. Morin gives the followi 
formula deduced from Eytelwein’s experiments :— 


—Length 
dhiving pipe = length of delivery pipe x orcas Mele BS 


@ form which is evidently faulty, ee a variation in the length of 
the delivery with a given lift will have an appreciable effect 
on the wor! of the ram. In the practice of good makers the 
a Naor gma weap to 110ft. 

The double pulse valves are used where the lift is excessive 
compared with the fall; by their use a greater area is presented for 
the esc of the water, and thus a greater velocity is secured in 
the driving pipe. This increase of velocity, and consequent increase 
in momentum, enables a portion of the water in the driving pipe to 
pass the delivery valve when loaded with a greater head than 
would otherwise be possible. : 

(5) The percentage of useful effect decreases regularly as the 
proportion of lift to fall increases, as is shown by the following 
table calculated from D’Aubuisson’s formula. Although this has 


been proved to be the case, I am not aware that any scientific ex- 
planation has yet been offered. 


Table of percentage of duty x rams calculated by D’ Aubuisson’s 
. ormula, == 
aM = 14a—284 /70 
a hk 
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In practice a sixth less than the above may be expected. 


(6) Knowing the quantity of water required, allow for con- 
tingencies, which may demand an extra supply, calculate the 
quantity required to raise it, the efficiency of the ram being taken 
at five-sixths of the value given in the table. A ram which will 
pass this quantity of water can be chosen from any maker’s list, 
the lowest consumption of water being taken as the quantity 
which will be used with alow fall of 3ft. or so, the higher quanti 
corresponding with a fall, say, of 30ft. or 40ft., intermediate f 
being estimated. For a medium fall Eytelwein’s formula will 
answer for all practical purposes. 
Diam. of driving pipe in inches = “058 | _/ Quantity of wateringalls, 

(7) There is no definite rule for the size, of. air chamber ; but it 
can easily be and often is made too small, while its size is only 
limiter ‘ical feugtiy ingagl ae 

it is necessary ave a dip in the delivery pipe an air 

should gad ye on. the highest point before pi the in 
This tap wi uire to be opened after the pipes have at any time 
been empty. Galvanised iron pipes are the best for delivery. If 
‘“‘A Mathematical Vicar’s” practice is as good as his theory, I 
think a country blacksmith would e to fix a ram under his 
directions without danger of a failure, if 2 sees that the maker’s 
ideas are carried out, 

Mr. Massey hy two examples, the latter being of a ram 
working with 18in, fall, giving such a very good result that full 

articulars would be interesting. I have carefully read ‘‘ Aries 

inor’s” lucubyation, but have failed to make out what he is 
driving at, and whether he requires or wishes to impart informa- 
tion. If he will put any objections he may have to rams in a 
rational form I will endeavour to reply to them, or, on the other 
hand, I should be very glad to receive some hints from ‘‘ Aries 
Minor” if he will céndescend to put them into comprehensible 
lan; I regret that “ R. KA D.” has only been able to supply 
such meagre particulars. The size of the delivery valve given, 
viz., 1}in., is too small to give a good result in this case with such 
a low proportion of lift to fall as thirty-five to nine. 

Ancholme Foundry, Brigg, Dec, 22nd. CHARLES L, Herr, 





Sir,—Mr. Roe, in his letter appearing in your last number, 
refers to the hydraulic ram I erected, and suggests that a lower 
fall would have produced a higher efficiency although perhaps no 
geo delivery—cui bono. Ican corroborate the latter part of 

is statement, as a lower fall, about 7ft., was tried for a short time, 
and alth the efficiency was not calculated, the deliv 
was caref measured and found to be less than wit 
the 9ft. fall, There was a great waste of water at the 
tank when working with this low fall, as when the stroke of ram 
was arranged to use all the water Jupning ins the tank, the shock 
on the ram was excessive, and would soon have knocked it to pieces; 
it was therefore compulsory to run the water to waste. This seemed 
to me such a stupid ing that a speedy return was made to 
the 9ft. fall and slightly increased delivery. 

The problem in this case was that 28 pod of water having 9ft. 
of a fall were at command, and the makers of the ram were 
requested to supply a machine that would raise the greatest 
fare e nro 3d of water 35ft. above itself. The result proved a 


great failure, for instead af the 66 per cent. mentioned in their 
correspondence. 39 per cent. could be got. 

It would be in to know what proportions.for ram and 
po earth ied would est for this case in. order 
hat 70 per cent. or even 60 per cent, efficiency of the 28 
falling might be realised. It is no use to run to 
waste, say, 12 gallons of the 28 gallons and e 70 per cent, 


ence. In 





. 


efficiency from the remainder. You exposed the futi)icy of this in a 
footnote to my first letter on this subject. Seeing that Mr. Roe 
considers all published formule on the subject that has come 
under his notice as not worth , will he scpply your 
readers with what is reliable? It is of little use his sa: that the 
length of injection pipe is most important and must 1 yo 
certain con: while he gives no rule for ss C) 


normal or diameter. 
Taiabaath Dec: 27th. 


Sta,—I have read with great pleasure the discussion about the 
hydraulic ram which has appeared in several of your numbers 
lately. It would be my wish, and I daresay the of others, to 
hear it continued, for there appears to be less known about this 
mode of raising ag Seaeony other way, although it is now just 
100 years since Mr. John Whitehurst addressed his letter to the 
Ro iety. See Joseph Glynn’s ‘‘ Power of Water,” page 113, the 
part referred to I quote: ‘‘ The merit of first employing the 
momentum of water to raise a portion of itself to a higher level is 
due to Mr. John Whitehurst, who, in a letter addressed to the 
R Society, in 1775, and printed in their transactions, explains 
the principles of its action, and the mode of epplying them, he 
had then successfully adopted.” There is a great dealof difference 
about the effective duty the ram will give. Some go as low as ‘30, 
others as high as ‘725. There must be reason for this great differ- 

the year 1871, a gentleman applied to me about an 

hydraulic ram to supply his house and ens, &c., with water. I 
did not take mary notes at the time, there was plenty of water, 
the fall=20ft.; the height the water was to be lifted=160ft. above 
the ram ; the pn lifted=20 gallons per minute; the length of 
the discharge pip =700ft. The little information I could gain at 
the time by books, &c,, was so limited, and the ‘effective duty 
so small, that the plan was at last abandoned. Now I see very clearly 
if an effective duty, say ‘50, or more, could have been vesiined the 
plan would have been carried out. I should like to know if any 
of your readers have constructed or seen a ram capable of lifting 
20 gallons per minute 160ft, high? I should very much like if 
pee? of your readers would name a few of the best works on the 
= — where reliable information could be obtained in reference 
e : 

D 





h ulic ram. a 
eC. » 1875. 





HOWARD BOILERS. 

tly interested in perusing the evidence given in 
rsd last ion respecting the late explosion of the Howard 

‘ety Boiler. It has come to my personal knowledge that only a 
few weeks since # man was sent from Barrow to repair two of these 
boilers at Warsash, and he removed. he circulating plates. Now 
Mr. Jackson in his evidence says, **}ig quite possible that the 
removal of those plates had s ivg-todo with the explosion,” 
and Mr, Alfred Hill says, ‘‘In wiyopinion’ the removal of the 
circulating plates satisfactorily accounts for the accident.” Now, 
Sir, if we — removal as the cause of an explosion, what are 
we to expect from the two boilers I mention? Surely there must 
be a screw loose somewhere, for how is it the masters allow their 
men tv remove these plates if they think them essential to the 
safety of the boiler, as they would. lead us by their evidence to 
believe ? J. ALpIs, 

4, West Marland-terrace, Southampton, Jan. 3rd. 


Sir,—I was 








SPEED INDICATORS. 

Sir,—There is one very materiai objection to the ‘speed 

itor” described by Mr, C. E. Moss in your last week's issue, 
which also applies to por be tee acy the same type. A by no 
means difficult math investigation will-show that the 
indicator will not arrive at the position in which it will indicate a 
change from one rate of speed to another before an infinite time has 
elapsed. Mr. Moss’s ine will therefore have tobe strongly 
made, and it will only be a very distant posterity who will be able 
to be agi the results indicated. If the result is ry uted I 
shi most happy to forward the demonstration, A. B, K. 
Royal Institution, Deo, 30th, 1875. 








BOILERS AND BOILER-COATING. 

Srr,—In the letter you inserted from me in your issue of the 
22nd of October lest, wherein I spoke of the, waste of fuel occasioned 
by the radiation of heat from many boilers, owing to their being 
only covered ially, and in some instances not at all, I men- 
tioned that I was watching with great interest some experiments 
then being made on my suggestion. to ascertain the relative savin; 
of expense by the use ef different kinds of boiler covering, and 
promised to send you the result, showing the advantages of a lately 
invented artificial incrustation, which, by-preventing, to a consider- 
able extent, ‘radiation, would effect a great economy of any 
combustible that might be used. The experiments have taken more 
time to make than I anticipated, for there are a number of patents 
for boiler covering ; and being desirable, each set of ex- 
periments had to be taken twice over, so that a mean of two 
trials should be obtained instead of a single, and perhaps erroneous 
result. Various and multifarious are tke inventions patented with 
the object of economising fuel by arresting, or rather diminishing, 
the diffusion, ‘and consequent loss, of caloric given off into the 
air from the surface of boilers, more or less according as the 
lagging, or coating, is permeable by heat. 

Fae the many patent plans for preventing the loss of heat in 
boilers the following are the most conspicuous :—‘‘A compost of 
stable refuse, dung, &c., formed with other substances into a 
cement.” ‘‘A preparation of asbestos in conjunction with sili- 
cates and other materials for the production of heat-retaining 
coverings.” A Belgian invention of ‘‘ mastic or non-conducti 
coating -for covering the outside of heat-containing apparatus.” 
“ A composition in which waste skins, alum, gum, and water form 
a body, mixed with wood, stone, metal, or other materials in a 
state of powder for coating.” ‘‘A mixture of clay or aluminous 
earths, sand, or a furnace slag, hair, sawdust, pulverised 
wood, charcoal, glycerine, &c., to prevent the radiation of heat.” 
**A layer of loose unfelted hair, between two layers of a non- 
conducting cement, for the purpose of preventing the radiation of 
heat from the exterior of steam boilers and other heated surfaces,” 
‘** A patent for the scientific application of sneets of cork in order 
to diminish to its minimum the radiation of heat in locomotives, 
marine and other engines, steam pipes, &c.” ‘A quilted fabric 
composed of two superposed layers of animal hair or flock, 
between which is placed a thick thread or weft of the 
same material, the whole united by a double stitching with 
goat hair, thus to form a covering for steam engines, &c.” 

‘A mixture of cork sdot, in suitable proportions, with a non-com- 
bustible non-conductor, such as Portland cement, or the last solid 
rm of combustion or ashes of such substances as a mortar, 

» for coating steam boilers and such like, the above to have a 


suitable proportion of either lime, plaster of Paris, &c.” “‘A 
refractory or fire-resisting material formed of compounds 
or articles composed thereof, also making the same suitable for use 


as a kind of hydraulic cement by adding lime thereto.” ‘‘ A com- 
position of mica and species thereof in combination with clay or 
other suitable mixing material. for covering steam boilers, &c., to 
prevent radiation therefrom.” ‘‘ An invention mainly consisting im 
converting glassy slag, ting from iron blast furnaces, and other 
metall; operations, into a stony or basaltic covering.” 

Many of the above materials are very inferior owing to their not 
being sufficiently bret sar rte a their liability to burn, warp, 
or crack, or owing to their form being altered by the heat and being 
easily em or worn out, &c. In the pale A of the experiments 

with them, therefore, it will manifestly be useless te give the 
i and I proceed therefore to show the comparison | een 
the -best. and .most extensively used among their number, with 
Stone’s mparovee patents for onnee oe boilers, which —_ a 
consist as a main ingredien: e coverings, which 
known to pane best 


be ich to bellon suchaten, attaheie cs sitert ag hen er to be far 
ior to all others ; I'therefore present the fo ot 
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BLACKFRIARS BRIDGE—CENTREING 


the tables constructed from the experiments alluded to in my last | 
for the consideration of your readers, | 


Table of experiments made, on my suggestion, to determine the relative 
saving of fuel by the different boiler coatings patented and now in 
use, as reported te me on this 13th day of December, 1875. 





For description see page 1.) 


OF No. 


3 ARCH. 








MW Bi 
iN Ay 
ih iit! 


{a {Mi 











| 
sion, chemical combination, &c. ; and conversely, heat is absorbed | against which it abuts, are so intensified, that the waves generated 
at the recession of molecules, as in expansion generally, the reces- | in the ether can affect the eye, or the matter concerned in the 
sion of the molecules of water to form steam, &c.; but the physical | reaction becomes luminous, as observed ir a gunpowder explosion, 
process by which this result is attained—or the cause why the | for example. 


mere movement of approach of the molecules of a substance, as 
takes place in the act of compression, should cause these molecules 


to vibrate with increased energy, the molecules thereby generating | in the reverse case of the recession of molecules, ex 
roved by a | chemical decomposition, &c. Thus, by the recession of the mole- 
lace | cules at the expansion of a mass of air, the molecules lose vibratory 

mn | motion, and consequently the energy of the waves generated in the 


waves in the ether with increased energy, as may be Pp 
thermopile, and the cause why the reverse effect should take 
at the recession of molecules—has not, as far as I am aware, 
actually explained. 

The following deductions, based upon observed facts, are sub- 
mitted as an explanation of this; and this we think may be shown 
not to be such an abstruse question as one might imagine at first 
thought, but a mechanical point, capable, with due attention, of a 
clear realisation :— , 











- j ' in 
le £4 Jga4] » 43 |, 
. 2 a 5) ke sles kod IiD 
£28 eS\& |. slessieez 283 e 
SEBIs ~ ale Ba 5 = 
Condition SPEER ES saicriska ESE SES FE 
of experiments. Pavlos SERIE Heeaiase feels” 
= Sie -s i> as = pes - . 
gwele™ géle A oSee Ee wee 25 
$ 5/83 Su/° | sige ble? sc esise 
a am 8 jees s 23 oe 
k je aS = 
| Per 
deg. |deg. deg.| hrs.| min. | deg. lcent 
Boiler uncoated .. io | 39 | 50 5-17} 7} 31 | 47 | 647] — 
Boiler coated with the 
best and most used 
of all the coverings 
hitherto in general 
demand. Composi- * _ 
tion 2in. thick.. 72h | 47 | 46 (5°91) 7 110 75 | 6°20) 14 
Boiler coated with } | 
Stone’s composition | 
@in. thick... .. .. | 62} ] 41 | 87 7-05] 7/110 | 79 | 7°45] 35 
Boiler coated with 
Stone's composition | 
lin. thick, and sur- 
rounded at 2in. from | 
surface of same with 
a sheet iron case 
admitting air to the 
furnace from ex- 
treme end of boiler, 
making an extra air 
coating ee 
53 | 38}) 46 |7°73) 7} 145 96 | 8°17 | 38 
Do. do., with blast jet 
in chimney, by my 
pro; ws ee ee | SIR | 99 46 [8°02] 4/154 | 105 | 8°50 | 30h 























From this it will be *eadily perceived how great an economy of fuel 
can be obtained by the use of Stone’s ground glass patent cement, 
as a covering for steam boilers; and this can be easily and rapidly 
applied to all kinds of heating apparatus, steam pipes, &c., so as to 
prevent effectually, to a great extent, the useless diffusion and loss 
of heat; and how very superior it is to all inventions for the pur- 
pose now extensively in use. 

In conclusion, allow me to add that I am about to follow another 
set of experiments, the results of which I shall be happy shortly to 
bring to your notice, with a view to elucidate the economy of fuel 
by these inventions of Mr. Stone, as estimated in terms of work 
done, relatively, as before, with an uncoated boiler; with the best 
of boiler coatings now generally in use, and with Stone’s ground 
glass cement coating, with and without his external air-coating, 
confined by a sheet iron casing, W. H. Vitirers SANKEyY, 

Oor. mem, of the Royal Dublin Society. 





London, Dee,, 1875. 


THE PHYSICAL PROCESS BY WHICH HEAT IS DEVELOPED 
AND ABSORBED IN THE EXPANSION AND CONTRACTION 
OF MATTER. 
81n,—The following contribution towards the solution of a 

physical problem may interest your readers in its mechanical 

We know that “heat,” or an ion o lecul 
vibrating motion, is developed by the compression of matter, or b; 








the approach of molecules generally, whether in the case of colli- 





(1) It is a known fact that the molecules of substances are gene- 
rating waves in the surrounding ether, the molecules of substances 
therefore being in a state of vibration in their normal condition. 

(2) It will be obvious, therefore, on considering the subject, that 
in the case of a single pair of molecules vibrating in opposition to 
each other, or a cluster of molecules vibrating in proximity to each 
other, the waves generated in the ether—by impinging against the 
opposing molecules—must be reflected. But we know that the 
reflection of waves is the physical condition by which stationary 
vibrations are formed. Hence, by the reflection of the waves, 
stationary vibrations must be formed in the intervening ether, ¢.¢., 
between the opposed vibrating molecules, 

(3) It follows, therefore, that when a cluster of molecules are 
vibrating in proximity to each other, or a single pair of molecules 
are vibrating in opposition to each other, the column of ether which 
is intercepted between the opposing vibrating molecules, must 
itself be in a state of vibration or oscillation. 

(4) By the — of molecules, such as takes place by the 
compression of a mass of matter, therefore, the molecules, <¢., 
each pair of opposing molecules is, in the act of approach, driven 
7 an intercepted column of ether which is already in a state 
of forcible stationary vibration, or oscillation. 

(5) It will be perfectly clear, however, that when two masses are 


driven = an intercepted mass of matter oscillating between 
them, this intercepted mass is caused to oscillate with greater 
energy. Thus, to take a homely illustration, as serving to put the 


subject in a clear light:—When an india-rubber ball rebounds 
between the ground and the hand, and the hand be suddenly 
brought down upon the ball, the hand thereby approaching the 
ground, the ball receives a succession of impulses which cause it to 
spring up with greater energy, or to rebound backwards and forwards 
with greater energy : the same holding true of any oscillating mass 
of matter whatever which is intercepted between two other masses 
in the act of rapid approach. Thus, when the vibrating molecules 
of a substance, such as a mass of metal, are driven towards each 
other by suddenly compressing the mass, the intercepted oscillating 
mass or column of ether between each pair of opposing vibrating 
molecules is forcibly compressed, and thereby caused to vibrate or 
oscillate with greater energy ; the molecules which form a whole 
with the column being thereby caused also to vibrate with greater 
energy, thus giving rise to the sudden accession of waves generated 
in the ether—waves of heat—observed by the forcible compression 
of a mass of matter, and which waves of ether may be made to 
prove their presence by their action on a thermopile. 

(6) Precisely the same considerations apply to any case whatever 
of the approach of molecules, and thus we may form a clear mental 
conception of the mechanical process by which “heat,” or an 
accession of molecular vibrating energy, is developed at the approach 
of molecules, by compression, by chemical combination, by colli- 
sion, &. In the case of chemical combination the molecules are 


urged towards each other with such velocity, and are thereb; 
driven 
energy, 


— the intercepted oscillating ether column with suc 
that 


| 











the vibrations of the column, and of the molecules | 





(7) Obviously, as regards the mechanical process involved, the 
physical conditions as above set forth will necessarily act conversely 
ion, 


ether is enfeebled, and the air is said to be “‘ chilled.” The same 
physical process takes places at the r ion of the molecules of 
water in the important case of the formation of steam. A striking 
illustration of this effect is afforded by the well-known experiment 
by which carbonic acid in the solid form is produced by its evapo- 
ration in the liquid form. Here the vibrating molecules, or each 
pair of vibrating molecules—in being urged apart to form vapour— 
is driven apart by the oscillations of the intercepted ether column, 
with such energy, that the oscillations or vibrations of the column 
—and with it those of the molecules—are so reduced by the work 
done, that a vast reduction in the energy of the waves generated 
by the molecules in the ether takes place, so that the molecules 
may be employed as an efficient freezing reagent. Here, as in all 
cases, the mechanical process simply consists in the conversion of 
molecular vibratory motion, heat, into translatory motion. Con- 
versely the reverse process, compression, consists in the cenversion 
of translatory motion into vibratory motion—heat. It may be 
observed that the molecular phenomena inclose some pretty mecha- 
nical problems. 8S. YouveR PRESTON. 
Dec, 1875. 








AXLE BEARINGS, by Dr 

Srr,~—With reference to the very nieeaing paper . 
Kunzel on axle bearings, which appeared in Tak ENGINEER of the 
26th ulto., and the tabulated results in your impression of the 3rd 
inst. furnished by the Phosphor Bronze Company, we beg leave to 
add some additional data respecting Parsous’ white brass, which 
has been in extensive use for railway carriage and other bearings in 
this country for many years past, and which appearsto comply very 
closely with the requirements which Dr. Kunzel insists upon as 
necessary for a good bearing metal. 

In order to place before your readers in as clear a form as possible 
eomparative results, we have reduced the data contained in the 
table referred to, to English weights and measures, and have added 
similar reduced results of the white brass which were obtained 
some years ago from its working on the Great Northern Railway, 
the correctness of which is vouched: for by the locomotive 
engineer and carriage superintendent, whose reports are in our 
possession; and in order to render the stat t as ise as pos- 
sible, we have taken the mean wear of the brake vans and ordinary 
carriages, and have omitted the inferior qualities of gun ard white 
metals. The results are summed up in the following table. 


Table showing the Amount of Wear of various Bearing Metals in 
a Carriage with four Bearings and the Cost of same. 











Distance run Weight of | | Cost of metal 

in miles to { metal worn |g) consumed 

Description of bearing.| wear away away E »| for ev 
1lb. | runnin; 2.) 100,000 
of metai. | 100,000 miles.| run. 
Ib. d, Pence. 

Gun-metal 15,364 6°51 10 65°12 
White metal . 24,840 4°02 10 40°26 
Phosphor bronge .. 75,618 1°82 13 18°08 
Parsons’ white brass .. 67,885 1°48 8h 12°64 











1 It will be observed from the above that | both the gun and white 
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DOUBLE-BORING AND FACING MACHINE. 


MESSRS, BEDE AND CO., VERVIERS, BELGIUM, ENGINEERS. 
(For description see page 13.) 
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metals cut a very poor figure, and this notwithstanding that the 

un metal is a ve oN alloy, containing 18 per cent. of tin, 
in fact more near! ied to a bell metal than a gun metal, and 
very hard, while the alloys generally employed as gun metal in 
this country for railway carriage bearings rarely have more than 
10 to 12 per cent. of tin, and are more frequently one-half com- 
posed of scrap brass, the constituents of which it would be difficult 
to determine, and the wearing qualities of which are not half as 
good as the gun metal given in the table. This was shown by the 
wear of the gun metal against which the white brass was tested in 
the trial above referred to, and which gave results less than one- 
half as good, so that the economy of using Parsons’ white brass 
over the metal usually employed in this country would bc more 
than double that shown in the table. 

As regards the phosphor bronze it will be seen that, although the 
amount of wear is slightly in its favour, yet the price of the white 
brass being so much less, the cost of metal consumed is about 50 
per cent. in favour of the white brass; and it should be remembered 
‘that the data of the wear of the white brass were obtained from 
carriages in one of the fastest and heaviest trains in the 
kingdom, viz., the East Coast express between London and Edin- 
burgh, a much more severe test than any trains running in Belgium 
or Germany. 

There is another point of great importance which is alluded to 
by Dr. Kunzel, viz., the extent to which the bearing wears the 

journal. The white brass being a comparatively soft metal, the 
wear of the journal is inappreciable. This has been proved by careful 
measurement, but the “ya bronze being a very hard metal, it 
may perhaps save itself at the expense of the journal, which would 
be very uneconomical. 

Another point also to be taken into consideration is the 
behaviour of the bearing in the case of a hot axle. We know that 
the ordinary white metal will run out with very little heat and 
leave the axle to deal with the skeleton bearing and axle-box as it 
best can, the eggs result being that it is so cut and scored as to 
render it useless, With gun metal, unless stopped in time, a hot 
axle often ends in the bearing being brazed to the axle and the 
— twisted off, which brings into consideration another element 

ides economy, viz., danger to life and limb and the cost of 
damages to the railway company. 

We have not heard how the phosphor bronze behaves in the case 
of a hot axle, but we know from many years’ experience that the 
white will neither run out rend vem the journal to the 
tender mercies of the cast iron axle-box, nor will it braze itself to 





the axle or twist off the journal; the worst that has ever happened. 


when this—with white Tings—rare occurrence has taken 

place has been the grinding away and charring of the bvarin 

which, though destroyed, has invariable held together long g 

to save the axle, THE WuitTE Brass Company, 
Lombard-street, Southwark, Dec., 1875, 
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INSTRUCTIONS TO PERSONS APPLYING FOR 
REGISTRATION OF A TRADE MARK. 

Forms of application will be found at page 24 of the Rules, The 
applicant will carefully read over the Rules relating to application 
for registry, and attend to the notes attached to the forms, Appli- 
cations must be addressed as follows :— 


The Registrar, 
é Trade Marks oy asim | Office, 
sf Chancery Jane, W.C. 
either be delivered by hand 6 paid by po 
ble analocten will nore oa te or Bee oy ped Mr 
by.the proper fees specified in schedule two of the rules, Foes 








will not be received in cash. They may be paid by a Post-office 
order payable to the Registrar at the General Post-office, London ; 
or, if they exceed five pounds, may be paid by a cheque drawn to 
the “‘ Registrar of Trate Marks or Bearer,” and crossed ‘‘ Bank of 
England.” Each application for the registry of a trade mark or 
marks must be accompanied by a statement, on foolscap paper, of 
the following particulars : 


1. Name and address of applicant, 


(Example, ) John Jones, 
Moon-street, 
Birmingham, 
Pharmaceutwal Chemist. 
2. Account of fees for trade mark or marks required. 
(Examples. ) £s d 


One trade mark in class 4 sap agg ee Oe 
or 
Two trade marks in class 20... ... + «- 110 0 


or 
One trade mark in fourclasses .. «. « 1 6 O 


The Post office orders or crossed cheques enclosed for payment of 
fees should be fastened to the form of account of fees. 

Notice.—Copies of the instructions and rules may be obtained, on 
en of a shilling for each oopy of the ee ge Peng mg 

arrison and Sons, 59, Pall 3 Stanford, Charing Cross ; 
Knight and Co., 90, Fleet-street ; Ford and Tilt, 52, Long Acre; 
Stevens and Sons, 119, Chancery-lane; Shaw and Sons, Fetter-lane 
and Crane-court, E.O0. ; Waterlow and Sons, 24 and 25, Birchin- 
lane, E.0., and 49, Parliament-street, 8S.W.; A, and ©. Black, 
Edinburgh ; Alex. Thom, Abbey-street, Dublin. Copies will also 
be sent on a prepaid application, containing the name and address 
of the y aed and ce pee with a a pes asl for the 

t due t of the copies required, an to an 
of the above publishers, erie r 

ARRANGEMENT OF RULES. 

Preliminary.—(1) Classification of goods in schedule. (2) Fees. 
(3) Determination of doubt as to classes, (4) Registration of dif- 
ferent trade marks, or trade marks in different classes, 

Application for Registry.—(5) Proceedings on application. (6) 
Contents of statement on application. (7) Requisites of statement. 
(8) yy and size of re} rrr — —_ A. Declara- 

ion accompany application. cation by com , 
(11) Adeneniedgust of application by rece aed 

Advertisement of Application and Notice of 0 ey 
Advertisement of application. (13) Definition of official paper. 
(14) Means of advertising trade mark to be aupplied to official 
paper. (15) Notice and proceedings for opposition. 

istration of I'rade arks.— (16) Time of registration of trade 
mark, (17) Duty of registrar in case of disputed claim. (18) Pro- 
hibition of registration of identical trade marks. (19) Similar 
trade mark for similar goods not to be red in two classes, 
(20) Entries to be made in register. (21) Notice of registration. 
(22) Trust not to be entered in register. 

, i uent Proprietors.—(23) Registration of 
assignee or transmittee. (24) Production of assignment, &c., by 
assignee. (25) Right of transmittee or his assignee. (26) Evidence 
to be produced on transmission. (27) Declaration by assignee and 
transmittee. (28) Assignee, &c., if jointowners. (29) Registration 
of joint owners as rate owners of separate trade marks. 

Continuance of a Trade Mark on the rape ame Removal of 
trade mark after fourteen years, unless fee paid. (31) Payment of 
additional fee after expiration of fourteen years, (32) 
Commissioners to restore trade marks. 
removed not to be registered for five years, (34) Removal of trade 
mark where no business in 





‘ower of 


Keration and Hectifeatin of Register. (9) Alterptiop of pon, | particular descr! 


| Time between notice to Cutlers’ Company and 


(33) Trade mark like one | d 





essential parts of trade mark. (36) Entry and rectification in 
register. (37) Publication of rectification or alteration of register. 
(38) Notice to registrar of opposition in any matter, (39) Altera- 
tion of address, &c., in register, 

Inspection of Register.—(40) Inspection and copies of register. 
(41) Certificate by registrar. 

Application to the Court.—(42) Definition of court. (43) Appli- 
cation to court. (44) Submission to court of conflicting claims. 
(45) Settlement of special case. 

Cutlers’ Company.—(46) Time for delivery of old Sheffield 
marks, (47) Manner of delivery of old Sheffield marks, (48) 
Time for delivery of new Sheffield marks, (49) Manner of delivery 
of new Sheffield marks, (50) Period between notice to registrer 
and assignment of new Sheffield marks. (51) Time for notice of 
application to register new trade marks to Cutlers’ Company. (52) 
Manner of giving notice to Cutlers’ Company of application. (53) 
tion of trade 
mark, (54) Time for notice of assignment of mark, or registration 
of mark, (55) Manner of giving notice of assignment or 
registration of mark. (56) Description of copies for purpose of 
Cutlers’ Company. 

Declaration and Evidence.—(57) Dispensing with declaration, 
evidence, &c. (58) Manner in which and persons before whom 
declaration is to be taken. (59) Notice of seal of officer taking 
declaration to prove itself. (60) Declaration by infant, lunatic, &c. 

Commissioners of Patents.—(61) Registrar subject to Commis- 
sioners of Patents. 

Notices.—(62) Notices to be in writing and served by post. (63) 
Mode of addressing notices. (64) Construction of Rules, (65) 
Forms, Schedules, 

TRADE MARKS, 
RULES. 

Whereas by the Trade Marks Registration Act, 1875, the Lord 
Chancellor is authorised from time to time, with the assent of the 
Treasury as to fees, to make general rules as to the of 
trade marks, and other matters connected therewith, as is in the 
said Act mentioned: now, therefore, I, the Right Honourable Hugh 
MacCalmont, Baron Cairns, of Garmoyle, in the county of Antrim, 
Lord h Chancellor of Great Britain, in pursuance of the 
said Act, and of all other powers enabling me in this behalf, do 
hereby make the following rules:— 


PRELIMINARY, 

1. For the purposes of these rules geods are classified in the 
manner appearing in the first schedule hereto. 

2. The fees to be charged in pursuance of these rules are the fees 
specified in the second schedule hereto. : 

3. If any doubt arises as to what class any particular description 
of goods belongs to, the doubt shall be determined by the registrar. 

4. A trade mark or trade marks may be registered in pursuance 
of the same application by the same person in respect of ali or any 
goods, subject 40 the payment of the additional fees specified in the 
second schedule in respect of the registration of erent trade 
_— or the extension of the same trade marks to goods in different 
classes, 

APPLICATION FOR REGISTRY. 

5. A person, whether a British subject or an alien, faa | te 
register a trade mark, shall apply to the registrar by sending to him 
a statement accompanied by such declaration as is hereinafter 
mentioned and the fee. 

6. The statement shall contain the following particulars :—(A) 
The name and address and calling of the Fe goog : and (B) 
or reference toa di .of the trade mark to be 
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registrar, a description of a ‘trade mark shall be given in writing, 
when practicable by a drawing or other 
representation in duplicate not less than three inches square, on 
foolscap paper of the size aforesaid, or by pasting or i 
fastening on such paper a specimen of the trade mark. Where a 
drawing or other representation or specimen cannot be given in 
manner aforesaid, a specimen or copy of the trade mark may be 
sent either of full size or on a reduced scale, and in such form as 
may be thought most convenient. The registrar may, if dissatis- 
fied with the representation of a trade mark, require a fresh - 
sentation either before he proceeds with the application or 

he registers the trade mark. The registrar may also in exceptional 
cases deposit in the Patent Museum a specimen or copy of a trade 
mark which cannot conveniently be placed on his register, and may 
refer thereto in his register in such manner as he thinks advisable. 

9. The declaration must be on foolscap paper of the above-men- 
tionel size, and must verify the statement, and declare that, to 
the best of the applicant’s knowledge and belief, he is lawfully 
entitled to use the trade mark, and must be made and subscribed 
as hereinafter mentioned. 

10. Where an application for the registry of a trade mark is 
made by or on behalf of a corporate or quasi corporate body of 
persons, the statement and declaration shall be made by the 
secretary or other principal officer of the body of persons ; and the 
registrar may require such — as he thinks fit that the applica- 
tion made is duly authorised by such body of persons. 

11. On receipt of the application the registrar shall send to the 
applicant an acknowledgment thereof. 


ADVERTISEMENT OF APPLICATION AND NOTICE OF OPPOSITION. 

12. As soon as may be after the receipt of an application made 
as proved by these rules, the registrar shall require the applicant 
to insert an advertisement of the application in the official paper, 
during such time, and in such form, and generally in such manner 
as the registrar may think desirable, and Ss whether 
the mark has or has not been used before the thi th day of 
August one thousand eight hundred and seventy-five. 

13. The official paper for the purposes of these Rules shall be 
some paper published under the direction of the Commissioners of 
Patents, or such other paper as such Commissioners, or any one of 
them, may from time to time direct. 

14. For the purposes of such a/lvertisement the applicant ma; 
be required to furnish the printer of the official paper with a foowe 
block or electrotype of the trade mark, of such dimensions as may 
from time to time be directed by the registrar, or with such other 
information or means of advertising the trade mark as may be 
allowed by the registrar. 

15. A notice of opposition may be given by sending to theregistrar, 
together with the prescribed fee, a written notice in duplicate, on 
foolscap ~~ of such size as aforesaid, stating the grounds of the op- 
position. The registrar shall send one copy of such notice to the ap- 
plicant. Within three weeks after the receipt of such notice, or su:h 
further time as the registrar may allow, the applicant may send to 
the registrar, on foolscap paper of such size as aforesaid, a counter- 
statement of the ground on which he relies for his application, and 
if he does not do so shall be deemed to have withdrawn his 
application. If the applicant sends such counter-statement, the 
registrar shall require the person who gave notice of opposition to 
give security in such manner and to such amount as the registrar 
may require, for such costs as may be awarded in respect of such 
as and if such security is not given within fourteen days 
after such requirement was made, or such further time as the 
= may allow, the opposition shall be deemed to be with- 

rawn. 
REGISTRATION OF TRADE MARKS. 

16. On the expiration of three months from the date of the first 
appearance of the advertisement in the official paper, the registrar 
may, if he is satisfied that the applicant is entitled to registration, 
register the trade mark in respect of the description of goods for 
which he may be entitled to be registered, and the applicant as the 
proprietor thereof, on payment of the prescribed fee. 

17. Where each of several persons claims to be registered as 
proprietor of the same or a nearly identical trade mark, in respect 
of the same goods or goods belonging to the same class, the regis- 
trar shall use his discretion as to registering all or any of such 
trade marks, either unconditionally or on the condition of the 
introduction of such variations (if any) or otherwise as he thinks 
fit, or the registrar may, if in any case he thinks it expedient, 
submit or require the claimants to submit their rights to the 
court, 

18, Where a trade mark has been already registered in respect of 
any goods or description of goods belonging to one particular class, 
a trade mark identical with such trade mark, or so nearly resem- 
bling the same as to be calculated to deceive, shall not, without 


leave of the court, be registered in the name of another person as | 


proprietor thereof with respect to any goods in that class, 

19, Where goods may be considered as belonging to two or more 
classes, and the trade mark has been already registered in respect 
of such goods as belonging to one particular class, a trade mark 
identical with such trade mark, or so nearly resembling the same 
as to be calculated to deceive, shall not; without leave of the court, 
be registered in the name of another person as proprietor thereof 


with respect to the same or similar goods as belonging to another | 


class, 

20. Upon registering any trade mark, the registrar shall enter in 
the register the date on which the statement relating to the appli- 
cation for registry was received by the registrar (which day shall be 
deemed to be the date of the registry), and such other particulars 
as he may think necessary, including the name and address of the 
proprietor. 

21. The registrar shall send notice to the applicant of the regis- 
tration of his trade mark. 

22. There shall not be entered in the register, or be receivable 
by the registrar, any notice of any trust, expressed, implied, or 
constructive. 

REGISTRATION OF SUBSEQUENT PROPRIETORS. 

23. The person to whom any registered trade mark has been 
— or transmitted, may apply to be registered as proprietor 
thereof. 

24. Where the trade mark has been assigned, the person claiming 
as assignee to be registered shail send to the registrar, with his 
application, an assignment by deed executed both by the assignor 
an ee, and a declaration verifying such assignment, 


the registered proprietor, the legal personal representative of such 
proprietor shall be recognised as having the title to the mark. 
Where the trade mark has been transmitted by marriage, bank- 
ruptcy, or otherwise by operation of law, the person applying as 
the transmittee to be registered shall send to the registrar, 
together with his application, a statement of the manner in which 
such trade mark has been transmitted, and a declaration verifying 
such statement. Any transmittee may assign his interest in the 
— ene that he has not been registered as proprietor 
ereof. 

26. Where the person applying to be registered claims as the 
transmittee of any eeghinael eeantoher, or as the assignee of a 
transmittee, there shall be produced to the registrar the following 
evidence :—({1) If the business concerned in the goods with 


25. ere a trade mark has been transmitted by the death of | 


taken by the of any person, there shall be 
prod the probate of the will of such deceased person, 
or the letters of ini ion to his estate, or an official 


a certified of the register or 

evidence of celebration thereof, al» todas a e 

identity of such female ; (C) If such 

ee a eee or 
operation of law, there be uced to the 


evidence as would be received as sufficient 
PR vm oud the country or place at which the proprietor carries 
on 


27. Evi declaration made by an assignee or transmittee 
—— tage and address, Safe enter. is entitled to = 
goodwill of t' usiness concerned in goods.with respect 
which the trade mark is registered, or to some part of such 


will. 

28. Where two or more persons are registered as joint pro- 

ietors of the same registered trade mark, those proprietors, or 

e survivors or survivor of them, or their or his assignee or trans- 
mittee, shall alone be recognised by the registrar as having any 
title to the mark. 

29. Where divers persons claim to be severally entitled to the 
goodwill of a business concerned in the goods with respect to which 
a trade mark has been registered, such persons, or any of them 
may, if they all consent thereto, and on bend vw grvny & of the 
proper evidence, and on payment of the p fee, be regis- 
tered separately as separate proprietors of such trade mark. If all 
of such persons so entitled do not so consent, the registrar shall 
not, without leave of the court, register any of them as separate 
proprietors of such trade mark. 


CONTINUANCE OF A TRADE MARK ON THE REGISTER. 

30, At atime not being less than two months nor more than 
three months before the expiration of fourteen years from the date 
of the registration of a trade mark, the registrar shall send a notice 
to the registered — that the trade mark will be removed 
from the register the proprietor pays to the registrar, before 
the expiration of such fourteen years (naming the date at which the 
same will expire), the prescribed fee, and if such fee be not pre- 
viously paid, he shall at the expiration of one month from the date 
of the giving of the first notice send a second notice to the same 
effect, and if such fee be not paid before the expiration of such 
fourteen years the registrar may, after the end of three months 
from the expiration of such fourteen years, remove the mark from 
the register, and so from time to time at the expiration of every 
period of fourteen years. 

31. If before the expiration of the said three months the 
registered proprietor pays the said fee, together with the additional 
prescribed fee, the registrar may, without removing such trade 
mark from the register, accept the said fee as if it had been paid 
before the expiration of the said fourteen years. 

32. Where after the said three months a trade mark has been 
removed from the register for non-payment of the prescribed fee, 
the Commissioners of Patents, or one of them, may, if they are 
satisfied that it is just so to do, restore such trade mark to the 
register on payment of the prescribed additional fee and compliance 
with such conditions as they may think just. E 

33. Where a trade mark has been removed from the register for 
non-payment of the fee or otherwise, such trade mark shall never- 
theless for five years after the date of such removal be deemed for 
the purpose of section six of the Act, and not for any other pur- 
pose, to be a trade mark which is already registered. 

34. The court may, on the application of any person aggrieved, 
remove any trade mark from the register on the ground, after the 
expiration of five years from the date of the registry thereof, that 
the registered proprietor is not engaged in any business concerned 
in the goods with respect to which a trade mark is registered. 


ALTERATION AND RECTIFICATION OF REGISTER. 

35. The registered proprietor of any registered trade mark may, 
by leave of the court, alter such trade mark, so that he do not alter 
any one or more of the particulars in such mark which are declared 
by section ten of the Act to be the essential particulars of a trade 
mark, and the registrar shall, on payment of the prescribed fee and 
compliance with the requisitions of the registrar as to the deposit 
of representations of the trade mark as altered, alter the register 
accordingly. 

36. Where due notice of an order of any court rectifying the 
register has been given to the registrar, the registrar shall 
forthwith, upon a copy of so much of the order as relates to 
such rectification being left with the registrar, and payment of 
| the prescribed fee, rectify the register in accordance with the 

order. 
37. Whenever the register is rectified or altered in any aged 
| in respect to any trade mark, the registrar shall, if he thinks 
| that such rectification or alteration should be made public, at 
the expense of any person interested, publish, by advertisement 
or otherwise, and in such manner as he thinks just, the circum- 
| stances attending the rectification or alteration of the register. 
38. Any person may send, with the prescribed fee, notice to 
| the registrar of his desire to oppose the registration of any 
| assignee or transmittee, or any alteration of the register. The 
| registrar shall give to the applicant for such registration or alteration 
| the like notice and may require security for costs in like manner as 

in the case of a notice of opposition to the — registration of a 
trade mark. The registrar in such case may, if he think fit, require 
the parties interested to submit their claims to the court. 

39. If the registered proprietor of a trade mark send to the 
| registrar, together with the prescribed fee, notice of an alteration 
in his address, the registrar shall alter the register accordingly. 

INSPECTION OF REGISTER. 

40. On such days and during such hours as the registrar may 
from time to time determine, not being less than three hours on 
three separate days in a week, > | verson may, on paying the pre- 
scribed fee, inspect the register of trade marks ; and any person 
may, on paying the prescribed fee, obtain an office copy of any 
entry in the register. 

41. The registrar when required for the purpose of any legal 
proceeding or other special p' se to give a certificate as to any 
entry, matter, or thing which he is authorised by this Act, or any 
of these rules to make or do; may, on payment of the prescribed 
fee, give such certificate, and shall specify on the face of it the 
legal proceeding or other purpose for which such certificate is 


granted. 
APPLICATION TO THE CouRT. 
42. The court for the purposes of this Act is hereby declared to 





53. 
-| tion of 
weeks 


_., CUTLERS’ COMPANY. 

46. The time within which the Cutlers’ Company in pursu- 
ance of the Act, to deliver to the registrar copies of Sheffield 
corporate marks in force at the time of such delivery shall be the 

day of March, one thousand eight hundred and seventy-six, 
ox such later day 28 the Land hanedlieg may On. 

47. Subject to any other directions that may be given by the 
registrar, the manner in which such are to be delivered shall 
be the sending tothe of as hereinafter defined of 
marks, accom} by a statement of the names, addresses, 
callings of the persons to whom such trade marks have been 


ri ooh cm — —_ the be ae Compe are to deliver 
no’ of an appli m to them for assigning an 
eto 1 oe ore © arin, dat & 
e at w com ve 
ed on mark or device to be assi din: 
in which such notice and shall be delivered 
i a notice of the 


a statement comprising the like parti- 
sie Sak bee aT AG 20 the 
@ mar! e e so far 
are known to the Cutlers’ . 

before the expiration of which such mark or 
be assigned by the Cutlers’ Company, shall be six 


TF 


a 
of Bae 
ut 
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weeks from the date of sending the said notice to the 4 
51. The time within which notice of an application for the regis- 
tration under the Act of a trade markas belonging to any particular 
goods or class of specified in section two of Cutlers’ 
pany’s Act, 1860, together with a copy of the trade mark, is 
to be delivered to the Cutlers’ Company, shall be as soon as prac- 
ticable after the receipt of the application by the registrar. 
52. The manner in which such notice is to be given shall be the 


sending to the Cutlers’ Company a copy of the official journal con- 
taining the mark of which notice is required to be given, with a note 
* af h f such before th 

iod from the giving of such notice, before the expira- 
Shea the trade mark is not to be regi Sete shall bo alx 
from the date of sending such notice to the Cutlers’ 


pany. 

54. The time within which notice of the assignment of any trade 
mark or device, or the registration of any trade mark, is to be given 
to the regi or to the Cutlers’ Company—as the case may be— 
sha]l be fourteen days after such assignment or registration. 

55.. The manner in which such notice shall be given shall be the 
sending a notice of such assignment or registration, with sutiicient 
particu to identify the mark, or device, or trade mark, to the 
—T or Cutlers’ Company, as the case may be. 

. A copy of a trade panen | for the p of these rules when 
sent by the Cutlers’ Company shall be a ty ee» yc poem 
of the trade mark, and, Subject to any other ions that may 
be given by the registrar, shall be of a size of not less than three 
pI na squere, and shall be upon foolscap paper of such size as 
aforeen’.!. 

DECLARATION AND EVIDENCE. 

57. In any case in which any person is required under this Act 
to make a declaration on behalf of himseif, or of any body corporate, 
or any evidence is + mews to be produced to the istrar, the 
registrar, if satisfied that from any reasonable cause such person is 
unable to make the declaration, or that such evidence may be 
dispensed with, may, upon the production of such other declaration 
or evidence, and subject to such terms as he may think fit, dis- 
pense with any such dec’aration or evidence. 

58. The declarations — by these Rules shall be made and 
subscribed in the United Kingdom under the authority of the Act 
of the fifth and sixth years of the reign of King William the 
Fourth, chapter sixty-two, ‘to repeal an Act of the present session 
of Parliament, intituled ‘An Act for the more effectual abolition 
of oaths and affirmations taken and made in various departments 
of the State, and to substitute declarations -in lieu thereof, and 
for the more entire suppression of voluntary and extrajudicial oaths 
and affidavits,’ and to make other provisions for the abolition of 
unnecessary oaths,” and may be made and subscribed before any 
ay of the peace, or ~ commissioner or other officer authorised 

y law in any part of the United Kingdom to administer an oath 
for the purpose of any 1 pr . The declaration, when 
taken out of the United Kingdom, shall (a) If madein any part 
of her Majesty’s dominions be made and subscribed before some 
court, justice, or officer authorised by law in such part of her 
Majesty’s dominions to administer an oath for the purpose of a legal 
pr ing ; and, (6) If made out of her Majesty’s dominions, be 
made and subscribed before a British consul, vice-consul, or other 
consular officer. 

59, Any document purporting to have affixed, impressed, or 
subscribed thereto or thereon the seal or signature of any person 
hereby authorised to take such declaration, in testimony of such 
declaration having been made and subscribed before him, may be — 
admitted by the registrar without proof of the genuineness of any 
such seal or signature, or of the official character of such person or 
his authority to take such declaration. 

60. If any person is, by reason of infancy, lunacy, or other 
inability, incapable of making any declaration or doing anything 
required or permitted by the Act or these Rules to be made or done 
by such incapable person, then the guardian or committee, if any, 
of such incapable person, or if there be none, any person appointed 
by any court or judge possessing jurisdiction in respect of the pro- 
perty of incapable persons, upon the petition of any person on 

half of such incapable person, or of any other person interested 
in the making such declaration or doing such thing, may make 
such declaration, or a declaration as nearly corresponding thereto 
as circumstances permit, and do such thing in the name and on 
behalf of such incapable person, and all acts done by such substitute 
shall for the purpose of the Act and these Rules be as effectual as if 
done by the person for whom he is substituted. 

. COMMISSIONERS OF PATENTS. 

61, The registrar, in the exercise of his powers, duties, and dis- 
cretion under the Act and these Rules, shall be subject to the 
superintendence of the Commissioners of Patents, and shall con- 
form in every case to any instructions, directions, orders, or rules 
(general or special) that may be issued, given, or made by such 
commissioners, or any one of them; and he shall, in all cases of 
doubt, be entitled to refer to the said commissioners, or any of 
them, for instructions. 

NOTICES. 

62. Applications, statements, notices, and documents required 
by the Act or by these Rules to be served or sent shall be in writing 
or print, or partly in writing and partly in print, and may be de- 
livered personally, or served and sent by post, and if sent by post, 
shall be deemed to have been served and received ctively at the 
time when the letter containing the same would be deliv in the 
ordinary course of post ; and in proving such service or sending it 
shall be sufficient to prove that the letter containing the notice was 





| be the Chancery Division of her Majesty's High Court of 
Justice. 

43. An application to the court under the Act and these 
Rules may, subject to rules of court under the Supreme Court 
of Judicature Act, 1875, be made by motion or by application 
in chambers, or in such other manner as the court may direct. 
| 44. Where the registrar refuses to comply with the claims o 
any persons until their rights have been determined by the 
court, the manner in which the rights of such claimants may 
be submitted by the registrar, or, if the registrar so require, 
by the claimants, to the court shall, unless the court otherwise 
order, be by a special case; and such spscial case shall be filed 
and proceeded with in like manner as any other special case 
submitted to the court, or in such other manner as the court 


45. The special case may be agreed to by hoth parties, or if 
they differ may be settled by the registrar. 








P id and put into the post properly addressed. 

63, Any application, statement, notice, and document to be 
served or sent on or to the registrar shall be deemed to be properly 
addressed if addressed to the registrar of trade marks at his office ; 
and if required to be served on or sent to the proprietor of any 
trade mark shall be deemed to be properly addressed if addressed 
to the registered proprietor at his registered address, 

64. These Rules shall be construed as if they were part of the 
Trade Marks Registration Act, 1875, which Act is in these Rules 
referred to as ‘‘ the Act.” 

65. The forms in the third schedule to those Rules or such other 
forms as the registrar may direct may be used * all cases to which 
they are applicable. 

Catrns, C. 
We the Commissioners of her Majesty’s Treasury do hereby 
assent to the above Rules so far as they relate to fees, 
Manon. 
R. WINN, 
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RAILWAY MATTERS. ° 

GOVERNMENT have decided to abolish the carting agencies on the 
B. B. and C. 5. Railway. 

A LANDSLIP occurred on Wednesday on the Northampton and 
Banbury Junction Railway. The c was suspended in conse- 
quence. 

THE Russian Government have (says a Berlin telegram to the 
Times) determined to construct a j ltl Siberian line from 
Kasan to Ekaterinburg, Kamischlov, Tumen and Artamovka, _ 


b juni complied, an wil be oped fora 
as just i o ‘or public Y 
i. ane tine T : 0 


wee! ‘be worked by the Thetford and Wa 
way Company. pas? 
Mr. JuLAND DANVERS has gone south from Bombay, and was 


present at the opening ’of a section of the Southern India 
perrow fauge line, on the Prince’s route from Tuticorin to Trinchi- 
poly and Madras, , 

THE present of 
locomotives and 1! 166 first-classcarriages, 581 
170 second-class carriages which have been “converted,” and 
a seh das Of its nese og mie. - 

ief amoun goods wagons, of w it has 
rolling amounts to a total of about 35,000. About 2500 
horses, and half that number of carts and drays, complete this part 
of its equipment. 

Since the Ist January an important alteration has been made in 
the river steamboat service by boats running av frequent intervals 
between the Surrey side of London Bridge and Blackfriars, thus 
connecting the South Coast and all suburban railways on the south 
side of the river with the Metropolitan District line. The station 
of the District line is close to Blackfriars pier. The London 
Steamboat Company issue through tickets from Chelsea to Green- 
wich at 5d., to Woolwich 6d., and vice versa, available by any 
of the boats, It is in contemplation to open several new piers in 
the course of the spring, and a superior class of steamers will 
probably be seen on the river in a few weeks, 

THE amalgamation of the Northern Railway Com of Ireland 
and the Irish North-Western Company was énally "ratified on 
Tuesday at meetings of the companies. é lines from 
Dublin to Portadown, from Drogheda to Navan, and from Dundalk 
to Londonderry, vid Enniskillen, are now all the property of one 
company. Mr. J. G, V. Porter said, as to the future action of 
Northern Company and the Ulster wong | Company, neither 
board could act capriciously, as they would have to consult their 
shareholders; but he hoped the amalgamation would not take 

lace between these companies without careful consideration for 
Seer an apprehension shouid be excited in the mind that a 
monopoly was about to be created. He hoped that fair steps would 
be taken to unite the Bundoran branch with the Northern Company, 


THE railway works at Sunderland, which are intended to create 
a new loop of the North-Eastern’s main line, Newcastle by 
way of Sunderland, Castle Eden, and Stockton to Thirsk, are 
being ele ee forward. The cost of the works will be some- 
thing like ,000, and the contract has been entrusted to Mr. 
John Waddell of Edinburgh. Westward, the cutting with which 
excavators are now busy will effect a junction with the Pensher 
Branch Railway to Durham, and southward the line will dip under 
Burdon-road and the corner of the Extension-park, to join the 
tunnel now being bored through the limestone hil which forms the 
East-park. This tunnel is another of the difficulties of the new 
line, its work being conducted very much like that of a coal mine. 
They have already excavated a distance of 225ft., 128ft. being 
entirely finished, From the south bank of Hendon Valley the 
line cuts off a portion of the Victoria Gardea grounds, ro pro- 
ceeds through an open cutting to join the present Hartlepool 
branch line, at a point near to the Half-way House, between 
Hendon and Ryhope. The works are being executed under the 
comme” chief engineer, Mr, T, E. Harrison, P.I.C.E., and Mr. 
R. Hodgson, of Newcastle ; the resident engineer being Mr. Kelsey, 
and the inspector of works Mr. Richards. 


THE Amalgamated Society of Railway Servants in India have pre- 
sented a memorial, bearing over 5000 signatures, to the Viceroy, on 
behalf of the lurge numbers of unemployed E s and Eura- 
sians in that country, The memorial points out the large and in- 
creasing number of these persons, the want of any proportionate 
increase in the demand for their labour, and the substitution to a 
very great extent of native for European and Eurasian labour. 
Great destitution exists, and the various relief societies throughout 
the country are unable to meet the demands made upon them. 
The memorialists pray that for the public service there should be 
no obstruction to the securing of the most efficient labour at the 
most reasonable cost, and, believing that the higher paid European 
and Eurasian labour would be found in the long run not less econo- 
mical than native labour, they suggest that two State railways, in 
other respects working under, as far as possible, similar conditions, 
should be selected for experiment to test the relative values of 
European and Eurasian as contrasted with native skilled labour. In 
— yeas tig Pre owe patamarad state that measures on a scale 
too large attemp private enterprise, and therefore 
fairly falling within the pert As of the State, are urgently re- 

uired to meet the increasing evil. ' oe: are ested : 

‘irst, the creation of new industries or the deve panens of exist- 
ing industries, offering a field of employment for Eu and 
Eurasian ur, Secondly, the establishment of industrial 
schools and also the establishment at large centres of industry of 
industrial homes, together with the amendment of the law ‘re- 
—_ to European . And lastly, the establishment 
of colonies on the hill. ranges and on the islands in the Bay of 
Bengal, and the establishment of aided emigration. 

On the 13th of December, 1875, a collision took 
rather peculiar circumstances at what is known as the 
June on the bone glare Railway. A goods 

ed into a passenger 
cncidant oatneied th the foll 


lace under. 
as Factory 
train ran at slow 
and ten persons were injured. The 

way: A dense fog prevailed, 


the passenger train passed a box, and proceeded slowly on 
its way. signal, under the contro} of the ai nalman, gave line 
clear when the er train started, Shortly afterwards the 
signal man, thinking the passenger train had had time to pass the 
signal in question, put it at danger to protect the train. Asa 


matter of fact, however, the train had not passed, and when the 
driver a to the signal he stopped as a matter of course, and 
then the g train which had been allowed to pass the signal 
box ran into the passenger train. Captain Tyler, who inquired 
into the matter, thus comments on it :—‘‘ This collision is the re- 
sult of a mistake, in a dense fog, on the of the signalman in 
the Gas Factory Junction in. Unable to see the 

train standing at his advance signal, and either believi that it 
had gone forward, or forgetting that it had been s ere—he 
hardly seems to know which—he lowered his home signal, and 
allowed the engine driver of the goods train, after that 

driver had been warned by fog signals, to eed forward and 
come into collision with it. I learn that pub a3 eighteen years of 
previous service this signalman has never had any previous fault 
recorded against him, and he is jor his superiors to bear an 
excellent character in all respects. He fully admitted and was 
deeply sorry for his mistake on this occasion. The mistake was 
one which a signalman working ina thick fog, and attending to 
numerous trains at a complicated junction, was not unlikely to 
commit in the absence of any record, of the means of seeing, or of 
any ready means of ascertaining whether a train was standing at 
his advance-signal ; and it is, therefore, well worthy of considera- 
tion whether some means should not be adop’ either by a 
recording instrument in the cabin, or a fogman employed in thick 
weather, for indicating to a signalman in such a case when a train 
which he cannot see is standing at, and when it has proceeded for- 
ward from his advance-signal,” 









stock o the Midland Railway consists of 1162'| She, fersile wheat producing land of 
ten com) ? 





NOTES AND MEMORANDA, 
. THE seg * an Sans py ate cw ag by Be 
eat. Four parts iron filings, two y, one 
ents of a Benen crucible ; reduce to the size of rape seed 
and mix a working the whole into a stiff paste with a 
saturated solution of salt. A piece of firebrick can be used instead 
of the Hessian crucible, 
AccorDING to E. Reichardt a new platinum retort for concen- 


trating ba ve acid was found to be of crystalline texture, very 
he 8) Ur 


heraaedy fy fveomely he owed ite composi | 
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Cutcaco, the in market, perhaps, in the world, is 
in operation aighteen stean, elevators, vith a apeals of 15,350,000 
in o ion steam elevators, with a OC 
buhelacdittaare than the average of 1,000,000 acres of 

continent. Their capacity 
000... The entire cost of the 
eighteen sersicre now in -was about £1,000,000 sterling, 
exclusive of the cost of the ground on which they stand. 

In Victoria the number of flour mills in operation in the year 
1874 was 157, of which 146 were worked by steam, and 11 by water. 
The amount of horse power was about ; there were 470 pairs 


ef stones, and 725 hands employed. The quanti reg ope- 
rated upon was 5,078,368 bees wheat, and 76, of other 
grain ; the flour made, 108,477 tons; meal, 4238. The machinery 
and plant of the mills are returned at £231,983. There was a 


ais off in the number of mills, as compared with 1873, of 


RUDOLF WAGNER, editor of the Jahrbuch des Chemischer Techno- 
logie, mentions in a recent German industrial journal that he found 
that solu of bromine and bromine compounds were most 
excellent for the etching of steel. He uses 1 of bromine to 
100 of water; and in case he wished to avoid the vapour of this 
volatile material, which may injure delicate objects around, he 
prefers a solution of 1 part of bromide of mercury in 30 of 
water. For etching copper, he recommended a solution of bromine 
in hydrochloric acid as preferable above all other agents known. 

CorrER or brass, says Armand Bertrand, may be plated with 
bismuth in. a bath composed of 25 or 30 grammes of ammoniacal 
chloride of bismuth per litre of water, slightly acidulated with 
h oric operated cold. If heated to 100 deg. the 
bismuth will not x po » A single Bunsen cell only is necessary ; 
with a single Daniel cell the deposit is long forming, and but slight. 

coming from the bath, Poe’ articl with a 


ring strongly. By substituting the double 
chloride of antimony and ammonium, antimony may be similarly 
deposited. 

THE principal iron mines of Russia are situated in the Grand- 
Duchy of Finland, in the Oural, the basin of Olonetz in Cen 
Russia, in Poland, and Southern Russia. Ironstone is not 
found in mines but in the marshes of Finland and of south-western 
Russia in Volhynia. The ore is found mixed’ with organic sub- 
stances, sand and clay earth, The entire eng dk osphoric 
acid adds to its excellent quality. Local makers by means 
of little open hearths or mere holes in the ground. iron 
foundries in 1873 were 202 in number, blast furnaces 150. Their 
product for that year was 336,430 tons of pig, 32,571 tons of cast- 
ings, 260,959 tons of finished iron, 8188 tons of steel. The 
= founders are now showing great skill in utilising old 
rail < 

A RECENT American invention relating to the casting of chilled 
car-wheels consists in constructing the metallic annular chill with 
annular air chambers at the points of the interior surface of the 
chill where the outer peer of the flange of the wheel is 
formed, and also atthe points where the outer horizontal surface 
of the tread is formed, by means of which the central portion of 
the tread which receives the greatest wear is allowed to harden ; 
but the other periphery of the flange and the outer surface of the 

are prevented from Fw cooling by the new conducting air 
chamber, and the metal at these points is moulded and préserved 
in its full strength and tenacity, which is said to be a result to be 
greatly desired in view of the fact that, while the process of chill- 
ing hardens the iron, it greatly impairs its tenacity and strength. 

THE Frankfurter Zeitung mentions that whereas before the war 
Berlin had only 200 French artisans, it has now 2400. They are 
mostly stucco workers, carpenters, tapisseurs, and designers, and 


are in request for their taste and punctuality. ce von Pless 
employs French workmen exclusively, 60in number, in the erection of 


his new Renaissance mansion, the architect being M. Detailleur, of 
Paris, who is now being consulted as to the fittings and furniture. A 
large portion of the aristocracy send their orders to Paris, being 
better and more cheaply supplied than in Berlin. Prince Putbus 
has even had building articles from the neighbourhood of Paris 
sent to the Island of Ruegen, the cost with freight being less than 
that of home material. The French workmen, 100 of whom are 
cooks, earn from 9f.,to 20f. a day, and are very thrifty. They 
muster every Saturday night at a particular café. 

M. DEVILLE has found that, on analysing platin-iridium, iron 
and platinum are united in the state of oxides intimately mixed. 
If this matter is treated with a current of hyd , oxide of 
iridium is reduced at common temperatures from 392 deg. to 1112 
deg. The metals are then alloyed; for if digested with hydro- 
chloric acid, a few bubbles only of hy: escape, and very little 
iron is dissolved, even when it exists in the alloy to the extent of 
ten percent. Iron and iridium are thus capable of combining at 
low temperatures, and the same is probably the case with iron and 
? tinum ores containing fourteen to nineteen per cent. of iron ; 

. Berzelius, however, only once found a specimen containing 
nearly thirteen per cent.; and MM. Debray and Deville have never 
found more than twelve. Platinum may be freed from iron by cupel- 
lation in chlorine gas; if heated from 2192 deg. to 2732 deg., in 
this gas, it is volatilised in brilliant crystals, 

THE Mecklenburgische Anczeiger has received the following com- 
munication :—‘‘ In the ans of 1645 the Swedish fleet lay in the 
harbour of Wismar. @ Master-General of the Ordnance, Karl 
Gustav Wransel, was to make the to Sweden on board the 
Lion, and Admiral Blume on board the Dragon. Somebody wished 
to send off two chests, one by each of the two vessels. en the 
chests were shipped—the one to be sent in the admiral’s ship stood 
already near the powder magazine—a noise was observed in the 
chest as from clockwork. It was opened, and a mechanism in the 
shape of clockwork was found connected with a fire-steel and a 
flintstone, and beneath them ates pitch, sulphur, &c, The 
shipper of the chests, a certain Hans Krevet, of Barth, pretended 
to have received the chests from three citizens of Liibeck, and was 
reported to have been won over by a Danish factor at Liibeck, He 
was executed on the 5th of July.’ 

In drawing certain numbers of iron wire, it often becomes neces- 
sary, in order to continue the use of the drawing ch, to anneal 
the iron. This is done in a hermetically closed receptacle, so as to 
avoid, as much as possible, the oxidation of the metal, In spite 
of this precaution, however, the latter becomes covered with an 
ochraceous film, which it is necessary to remove by an acidulated 
bath. It frequently happens, however, that, subsequent to this 
process, the metal becomes so brittle as to render its further 
drawingimpossible, M. Seroz, engineerof the Société des Forgesde 
La Franche Comté, has examined into this phenomenon, and finds 
that the iron becomes charged with a condensed On break- 
ing the wire under water in a test tube, inflammable bubbles were 
generated, which detonated in the air. The exact nature of the 
gas has not yet been decided, nor that of its direct action upon 
——? but it is believed to be either hydrogen or carbonic 
oxide, 


-cumulative dividend at ‘the rate of £7 





MISCELLANEA, 

COLONEL BALLARD, of the Bombay Mint, is to succeed Colonel 
Hyde in charge of the Mint at Calcutta. 

TuE Birmingham Town Council met on Tuesday, and sanctionet 
the expenditure of £5000 for ing the borough gaol, and cer- 
tain considerable alterations in the Town Hall were at the same 
time ordered to be commenced, : 

THE following are the results of the examination at the Bristo 
Mining School for governors’ prizes, viz.:—First prize, Mr. E 
Lewis, ,,of,-Mae: 3 second. prize, Mr. Griffiths, of Blaina 
third. prizey Mr, Pardoe, of Aberdare. 

“Tux ‘Government’ have ordered that the annual cost of the 
Ordnance of the United Kingdom shall be reduced. On 


Saturday and Monday a large number of civil assistants at the 
head quarters at Sou pton received their discharge. 
TuE Lords of the Admiralty have given instructions that a 


newly-invented eins apparatus, the invention of Commodore 
Sir John Commereli; K.0.B., should be fitted on board the Fawn 
sloop, for the purpose of ascertaining the merits of the invention. 

_A suacrstion has been made, says the Chester Courant, that 
the jubilee ot ion —— over the Menai Straits, which 
was constru Melford under the auspices of the English 
Government, id be celebrated by a public dinner at Menai 
Bridge. The work was completed on the 31st January, 1826. 

In order'to avoid the discharge of the men now employed in the 
d d the Treasury have now sanctioned the expenditure 

for the retention of artisans now engaged in carrying out 

work on vessels already in hand, although such expenditure may 
cause ap excess over and above the sum for labour which was 
voted in the Navy Estimates for the present financial year. 


.» ‘Lue foundations and substructure of the New National Opera 


having been completed, Mr. Webster has undertaken the contract 
for the whole of the superstructure, which is now being vigorously 
: with, the weather being favourable for building opera- 
tions. Rapid progress will therefore be made day by day, and 
the works are expected to be completed for the forthcoming 
season. 

THe largest revolving gun manufactured is now at Woolwich, 
where it has been constructed to assist the investigations which 
the Trinity Board are pursuing on the subject of fog signals. It 
is a revolver with five chambers, firing successively through au 
open-mouth barrel, and moving about on a kind of truck. It 
weighs 35 cwt., and appears to be very ingeniously contrived. It 

be forwarded to Shoeburyness, to undergo a series of 
trials in competition with various charges of gun-cotton. 

FurTHER particulars have transpired relative to the decision of 
the Admiralty on the Iron Duke misadventure. The captain of 
the steam reserve, Captain Oldfield, wholly exonerated from any 
blame in taking the Iron Duke out on her trial trip, is censured 
for not having made sufficient investigation at the time before 
hoisting the signal of distress. A leading man of fitters at Keyham, 
Mr. Kirkwood, is held guilty of negligence for wrongly marking the 
sluice valve ; and Mr. Sennet engineer, for not having more speediiy 
discovered the fact and reported it. 

* A REMARKABLE example of rapidity in deep boring has recently 
been furnished by the first bore-hole put down by a company formed 
to search for coal in Switzerland. A depth of 1422ft. was reached 
in two months, including the re-boring of the upper 640ft. from 
3Ain. to Zin. in diameter. The work was done, Jasiading all delays, 
at a rate of over 1000it. per month, the highest being nearly 
77ft. in twenty-four hours. The results cbtained were negative, 
the section showing about 1200ft. of permean ‘strata resting 
upon old crystelline rocks ; but the trial is only the first of a series. 

THE Crown Prince and Princess received the leading German 
scientific men on Monday, in order to confer upon the means of 
securing an adequate representation of Germany in the exhibition 
of scientific instruments to be held in London next May. Besides 
Doctors Achonbach and Falck, the Ministers of Commerce and 
Education, there-were present Herren Kirchhoff, Dubois-Reymend, 
Dove, and Foerster, as Professors of Physical Science; Herren 
Hoffman and Maghellans, as chemists; and Herren Reuleaux and 
Siemens, as representatives of Mechanical Science. Professor 
Owen represented the London committee. A German committee 
was formed to promote the objects of the meeting. 

THE Chatham co: mdent of the Pall Mall Gazette writes :— 
The old Dutch vessel of war which has recently been exhumed at 
Chatham Dockyard—where it has been lying buried for upwards of 
two centuries—is now completely exposed to view, and will remain 
for inspection a short time longer, after which she will be broken 
up, it being found impossible to remove the ancient relic to the 
Royal Naval College, Greenwich, as was at first thought might be 
done. There is now no doubt that the vessel thus discovered 
formed one of the squadron which ascended the Medway in 1667, 
under the Dutch admiral De Ruyter, and inflicted much damage on 
Chatham moment, on which occasion the Royal Sovereign and 
other vessels of war in the harbour were burned. 

SEVERAL foreign naval Powers are directing their attention to 
the practicability of establishing telegraph stations in mid-ocean, 
by which messages can be sent from any part of the sea along the 
line of the cable to the terminal points on shore, and vice versa, so 
that communication with ironclads, mail steamers, and other 
vessels when out at sea, may be established. One invention 
for carrying out this scheme consists of a hollow sectional 
column with a base plate attached by ball and socket 
joint, which column is pelle into the water, and anchored 
rigi to the ground. The branch cable is coupled to 
the main cable, and carried along the column to the surface of 
the water, to be there connected with instruments on board the 
vessels, By this invention it is proposed to control naval and 
strategical movements, whilst a ship in distress could communicate 
her exact position, the nature of her disasters, and thus procure 


ce, 

At aspecial meeting of the English Channel Steamship Compan 
confirmed the following resolution, which was pound at x4 
general meeting held on the 8th of December :—That for the 
purpose of providing the necessary funds for building a “‘new 
8 on Captain Dicey’s twin-ship principle, or with such 
alterations and modifications, and at ae tice and on such terms 
and conditions as the directors of the company deem fit ; and for 
the a. iy g off the existing debenture debt and remain- 
ing li the company, as well as to make such alterations 
in the Castalia as may appear expedient to increase her speed ; 
the a9 ge pg of the Hr po be increased by a sum not ex- 
ceeding 150,000 in shares of £10 each, bearing a preferential and 

r cent, per annum, 
payable half-yearly, and after payment of B per cent, per annum 
on the inal capital of the company the balance of income tobe 
ae e over the original capital and the preference 
capi ™ 

At Neweastle-on-Tyne great inconvenience is experienced in the 
manner of communication between the quays abutting upon the 
north side of the Tyne and that quarter of the town to which 
goods and passengers are chiefly destined. To remedy delay and in- 
convenience to traffic, it is proposed to incorporate a company 
with powers to erect machinery for raising and lowering passengers, 
vehicles, animals, and goods, between the quay side and the Castle- 
yard, thus obviating the steep ascent hitherto used. From the 
Castie-yard there is easy access to the parts of the town standing 
on the higher level. The ro rn sch Fated by the promoters is 
bounded by the close, the hig level bridge of the North-Eastern 
Railway Company, and by Castle Garth, and extending eastward 
formot more than 100ft. from the high level bridge. The maximum 
tolis for raising or lowering varriages and carts are to be one shilling 
each, and for persons one penny each. Power is reserved to refuse 
te raise or lower any carriage or cart containing a weight heavier 
than can be conveniently and safely raised or lowered by the 
machinery and works, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Borveav, Rue dela Bauque — 
BERLIN.—Asuer and Co., 5, Unter den Landen. 
vues eee. Gmaoxp and Co., Booksellers. 


LEIPSI9.—. ‘ : 
NEW YORK —Wiiimer and Roczrs, 47, Nassaw-street. 





PUBLISHER'S NOTIOE., 
*,* With this week's number is issued Supplement, No. XCTTI. 
“ofthe Portfolio of Working Dra ona ing a Ondk 
Bogie and A for Express Locomotives, Hungarian State 
Railways, designed by Mr. John Haswell, , Vienna, 


Every copy as issued by the Publisher contains this Supplement, 
and subscribers should notify the fact should they not receive it. 








TO CORRESPONDENTS. 
*,* We cannot undertake to return qenings se manuscripts; we 





in all 
be accompanied by a large envelope legibly directed by the 
writer to hi , and bearing a 2d. ie stamp, in order that 
answers ived by us may be f to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


ications. 
= of Good Hope),—Subseription received, with thanka, 
6. 


g 


commun 

W. Dunsar 
Jan. 3rd, 18 

Lupricators,—The address of Messrs. Dossor, Nelson, and Weddall is 
Pheniz Ironworks, Humber-street, Hull. 

A. B. anv Co.—The cord is made in a braiding machine, Almost any maker 
of 8; ing machinery will supply you with one, ' 

J. P. (Adi n.—(1) You can obtain the volume you require from our pub- 
lisher, w nd, (2) Neville's ‘‘ Hydraulics,” (3) There is no complete 
work which will satisfy all your requirements. Those by Baldwin Latham 
and Corfield are, perhaps, the most likely to answer your purpose. 

A. W.—It would be almost impossible to roll bars of the shape shown in your 
sketch, from which to make the bottom of your compound rail. A comp Z 
rail made up of two angle irons and a tee-head has been in use for years on 
the South-Bastern Railway, The result is the same as though your arrange- 
ment were employed, but the cost is greatly reduced. 

J. W. A—The influence of lubricants on cylinder condensation is a very 
obscure subject. No experiments have ever been undertaken to ascertain 
whether a Bo or do not affect by their presence the amount of steam con- 
densed. is little doubt that, once fairly deposited on a cylinder lid 
and Jace, a film of oil or grease ought to reduce ‘ion, 
Certain anomalous resuits which have been obtained during engine tests are 
not improbably due to the use of diferent lubricants at different periods. The 
whole subject deserves careful investigation. : 

T. J. T. (Winni Nye nas We have carefully d your stat t 
and compared the specifcations. There can be no doubt that, as far as 
principle is concerned, the two are identical. Even in many matters of 
detail there is remarkable similarity ; but these facts do not necessarily 
invalidate the subsequent patent. To decide between the rival claims of 

‘entees is not our duty, nor would our readers be generally interested in 
your letter. It would certainly be followed by a long and, probably, per- 
sonal correspondence, which would be out of place in this journal. Under 
the circumstances, we venture to think that you will agree as to the pro- 
priety of not publishing your ti 

















LOCK NUTS. 
(To the Editor of The Engineer.) 

Sin,—I beg to take the liberty to inform you that the invention of 
Mr. A. H. G. Hobson, of Live 1, of his lock nut, is rather an old 
. Ihave made and used very same over twenty years ago in 
d; it was old then, as I got my pattern off an old machine out 

of use in Stirlingshire, It was found to be very expensive. T. M. 
Bolton, January 5th. 
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South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
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ADVERTISEMENTS. 

, ot a of four tne and under is three shillings, 
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advertisements from the country must be accompanied by some in 
payment, Alternate advertisements will be inserted with all prac le re- 
gularity, but regularity cannot be guaranteed in any such case, AU 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE 1 uncess Detiverep serore Six 0’cLOOK on 
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*,* Letters relating to advertisements and the publishing department of the 
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MEETINGS NEXT WEEK. 
Institution OF Crvi Enorneers.—Tuesday, January llth, at 8 p.m. : 
The Inaugural Address of the President. 
Socrery oy TeLrorapn Enoinerrs.—Wednesday, January 12th, at 
opm: Mr, C, V. Walker, F.R.S., President, will deliver his inaugural 
dress, Adjourned discussion on Mr. Fleetwood’s paper ‘“‘ Underground 
Telegraphs— London Street-work.” 
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1876. 

Tue almost unprecedented depression of trade during 
the year which has just ended, has told somewhat against 
engineering nro For very many years it has been 
almost impossible to make a profitable use of money 
without the aid of the engineer. Investments are princi- 
pally made in railways, mines, ships, and factories; but 











without the aid of the members of our profession there 
would be neither railways, mines, ships, nor factories. 


Large sums are expended on land, it is true; but the 





engineer has extended his influence to agriculture. With- 
out the aid of the farmer the landowner would be badly 
off ; yet the farmer who, in the present day, does not 
invoke the aid of the agricultural engineer would be in a 
still more sorry plight. But however powerless the 
capitalist may be without the assistance of the engineer, 
the latter is quite as helpless without the aid of the 
capitalist. The nation is at this moment in a very abnormal 
condition. There is a plethora of money, but those to 
whom it belongs Panel to suffer it to lie idle rather than 
expend it in conducting operations the result of which is 
open to the smallest doubt. Without money the engineer 
can construct nothing save castles in the air; and it is not 
to be disputed that the prospects of the profession would 
be gloomy indeed were it probable that the existing want 
of enterprise would continue to be manifested for any 
considerable period. There are, however, we are happy 
to say, not wanting evidences that the clouds of distrust 
which have so long brooded over Great Britain will clear 
away before we have advanced far into 1876. It is encou- 

ing to find that schemes, some of considerable magni- 
tude, are once more being proposed, both at home and 
abroad ; and it may yet be found that, unhappy as the 
prospect for tls immediate future may appear to be at 
this moment, a fair demand for the services of the en- 
gineer will exist through the greater portion of the year 
on which we have just ontered, 

No really great civil bp rocigy work was commenced 
either at home or abroad during the past year, and very 
few have been concluded. The railway work of Great 
Britain has long been confined to the construction of 
branch lines, or roadsof third-rate importance uniting centres 
already in independent communication with the metropolis. 
The most important railway scheme which has been brought 
before the public for some years is that for the construction 
of a new direct line to Brighton vid Beckenham. We 
shall not stop to discuss the prospects of the shareholders 
in this line should it be constructed, but from the nature 
of the country to be traversed it is certain that the works 
will be heavy, and there will be plenty of opportunities 
afforded to the engineers of the line for displaying the 
abilities which they possess. Quite a swarm of small 
railway schemes are also before the public. Thus two new 
lines to the Alexandra Palace are proposed. The Palace is 
very badly off at present for railway accommodation, and 
if the proposed lines can only be constructed at a moderate 
pee they ought to be fairly remunerative investments. 

he Midland Railway Company propose to construct no 
fewer than sixteen branches of various dimensions in the 
provinces, besides sundry extensions in the metropolis. A 
new line is also proposed between London, Windsor, ana 
Ascot by a junction with the Midland at Hendon. The 
line would pass through Uxbridge and Harrow. ‘The 
Metropolitan Railway Company propose to construct a line 
from Aldgate along the Whitechapel-road to join the 
East London line. Certain very important operations have 
been in progress for a long time past on the latter rail- 
way. he line runs through the Thames Tunnel, and 
will unite the new Liverpool-street station of the Great 
Eastern with New Cross. It will probably be opened for 
traffic about midsummer. The line has been for some 
time in partial operation, the section between New Cross 
and Wapping having been opened as far back as 1869. 
After a cessation of constructive aperations for nearly two 
years, work was resumed, Sir John Hawkshaw being the 
engineer. The principal among a score of difficulties lay 
in carrying the line under the London Docks. The depth 
of the line below the bottom of the docks was so small 
that it was impossible to drive a tunnel in the ordinary 
way, and for the width of the East Dock, 624ft., the line 
is carried through two arched ways constructed in a 
rectangular mass of brickwork, 43ft. wide by about 25ft. 
deep. This had to be put in by the aid of cofferdams, 
half the length first, and then the other half, in order 
that ships might have free entrance to, and exit from, the 
docks. The difficulties encountered were enormous, the 
quantity of water pumped being very great. . About 30,000 
eubic yards of soil were excavated and 12,000 yards of 
brickwork constructed. After the docks proper were 
passed the line had to be carried close unjJer warehouses 
of t dimensions; and the utmost ingenuity and skill 
had to be exercised to accomplish this operation without 
imperiling the stability of the warehouses above. The 
work was successfully performed, although at a cost of not 
much less than £390,000 a mile, and as we have stated it 
is now bee that the line will be opened throughout 
about July. We have recently fully described and illus- 
trated the new Liverpool-street station of the Great Eastern 
system, so that we shall not further refer to it here. No 
other railway station of importance has been opened in 
the kingdom during the year. 

We cannot omit , Po a passing reference to a very im- 
portant railway work which will advance far towards 
completion in 1876. We allude to the New York under- 
ground railway. A glance at any good m<p will show that 
the city of New York stands on a species of long narrow 
tongue of land, the Hudson river flowing at one side, and the 
East river, separating New York fro~. Long Island, at the 
other, while New York Bay lies at i> eastern extremity. 
Almost in the centre of the city is the great Central Park. 
For some years the want of alaquate railway communica- 
tion between the extremities of the city has been sensibly 
felt, and it was proposed at last that New York should 
have a metropolitan railway. Not far from the Central 
Park is a great railway station, covering in all about 19 
acres. Here terminate the lines of the New York Central 
and Hudson River railways, as well as those of Harlem, 
and New York, New Haven, and Hartford lines. The bill 
for the construction of the underground railway was passed 
in 1872. The line will be when complete eight and three- 
+ ogi miles long, and will extend from the northern to 

e southern end of the city—that is to say, throughout 
almost its entire length, being parallel with Central Park 
through a portion of its course. The northern portion, 
which is almost if not quite finished, extends from the 
central station to the Harlem river, a distance of four and 


a-quarter miles, The southern portion will extend from 








the central station to the Battery at the extreme south of 


New York, and is about equai in | to the first por- 
tion. The road will pl lines of rails, and much of 
it will be in tunnels like our own line. It would be impos- 
sible here to give anything like a complete description of 
the works. There is reason to believe, however, that the 
line will be made in the best possible manner, and that it 
will be in every t a first-class railway. Branches and 
extensions will no doubt be constructed from time to time 
as the requirements of the city extend. 5; 

As bridge works ws have 'ittle to record. It is 
a somewhat remarkable circumstance that no complete 
description of the construction of Blackfriars Bridge has as 
yet been published. The late Mr. Cubitt intended to read a 

aper on the subject before the Institution of Civil Engineers. 
Hiss death prevented the intention being carried out. We 
commence this week the publication of a series of articles 
intended to supply the deficiency, which we venture to 
think will be found to possess more than ordinary interest 
for civil engineers, especially at a moment when the 
construction of a new Thames bridge below London Bridge 
is urgently demanded. Although Blackfriars Bridge has 
been now open a few years, it still remains an example of 
the most recent and successful practice in arched bridges, 
and we make no apology for referring to the subject here. 
The great bridge across the Tay progresses very slowly. 
The original system of construction, v hich has been fully 
described in our pages, had to be abandoned, difficulties, 
nearly all unexpected, have ene up from time to time, 
and although it is certain that the bridge will ultimately be 
completed, a comparatively long period must yet elapse 
before it is opened for traffic. Of the proposed Forth bridge 
little or nothing has been heard for months past. The 
great bridge over the Severn, illustrated in our impression 
for August 27th, 1875, is making progress, but not 
rapidly. 

The tunnel under the Severn is also getting on, but the 
srogress of the works is very slow. The trial heading is 
| obtai driven, and so far the stratification is, on the whole, 
favourable. The most important werk of the kind now in 
progress is that at St. Gothard. No remarkable difficulties 
have, up to the, present, been encountered; the work 
appears to have settled down to a monotonous routine, and 
the completion of the tunnel is simply a question of time. 
A great deal of interest has been manifested, especially in 
French circles, concerning the Channel Tunrel. Trial 
borings are, it is said, being made, but it is impossible to 
obtain any reliable information as to what is and what is 
not actually being done in the matter. A committee 
directing the ae ppank: work have just made their 
report, from which it would appear that all that has been 
really done, under their auspices, consists in taking sound- 
ings. We should not be surprised if, for the present, at 
least, the entire enterprise evaporated. The completion of the 
work —if it evar is completed—could only take placeso many 
years hence thiat it is perhaps hardly necessary to say one 
word on the subject here. e cannot, however, resist the 
temptation which assails us to point out to our readers once 
more that no feasible scheme for ventilating the tunnel 
sufficiently to enable it to be worked by any form of loco- 
motive’ carrying a furnace has yet been proposed. We do 
not assert that it is wholly impossible to keep the tunnel 
supplied with fresh air, but we do assert that if trains are 
run in it with sufficient frequency, and locomotives sup- 
plied with steam in the ordinary way are employed, the 
cost of ventilation will be enormous—so enormous that it 
is absolutely impossible the tunnel could ever pay as an 
investment, unless the public were content to submit to 
extravagant fares. It would be possible, of course, to 
work the line withouw! locomotives in the ordinary sense of 
the word; butas matters stanc at present, thescheme has been 
put before the public in a most incomplete form. Let us 
sup that a line from John o’Groat’s house to the Land’s 
End was suggested, and that the conditions were such that 
a locomotive engine could not be used. Isit probable that in 
such a case capital would be subscribed for the construction 
of the line until very convincing proof had been brought 
forward to show that the line could be satisfactorily 
worked without locomotives? Yet this is just the position 
of the Channel Tunnel scheme. The principle acted upon 
by its promoters is, “ Let us construct the tunnel first, and 
then we will see how it is to be worked.” That railway 
tratlic may be carried on through a tunnel under the 
Channel we do not dispute ; but it cannot be carried on as 
in the Mont Cenis tunnel, or on ouc own Metropolitan rail- 
way,and it is time that some definite proposal on the subject 
should be put forward with authority. Application has 
been made for a bill to empower the construction of a tunnel 
under the river Thames, from ‘Trinity-square, Tower-hill, 
to the opposite side. The site appears to have been care- 
fully selected, but the gradients at the northern side of 
the river will be rather steep. The capital of the pro 
company is £700,000, with a borrowing power of £230,000. 
In the present stage of the scheme it is hardly worth 
while to deal with it at any length. 

In hydraulic work some magnificent proposals have 
been recently put forward for the first time, revived, or 
advanced a step. Before considering these, however, we 
must refer to a cognate subject, namely, the purchase of 
shares in the Suez Canal by the British Government. 
This purchase has given Englard an interest in the work 
which she never before felt, and engineers begin to ask 
what is the present condition of the canal. Already rumours 
reach us that the much dreaded silting up has made greater 
advances than has been supposed; and that very consider- 
able engineering operations must be undertaken in con- 
nection with the canal,and that at nodistant mR, 3005 vd 
within the next few months— if its usefulness is to be main- 
tained. There is another aspect of the question which has 
not yet been openly discussed, although it really deserves the 
most careful consideration. Could Bngland keep the canal 
open, in case Russia went to war, in the absence of heavy 
fortifications at each end of the canal? We believe that 
to maintain our communication with India under such 
circumstances through the canal would be a work 
which would employ all the naval resources of the nation, 


heavily armed fleets would be despatched from the Black 
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Sea, which fleets could obtain possession of the canal long 


before it would be possible for us to concentrate any ade- 

te naval force at Snez to resist them, and if Russia once 
obtained ion of the canal she could inflict heavy losses 
on Great Britain before it could be regained. It may be 
urged that in any future war the neutrality of the 
canal would be strictly preserved. Moreover, the proposi- 
tion we have put is not created by the recent transaction 
in respect the Khedive’s shares. It is equally an 
outcome of the state of affairs existing before that event. 
Whether the belief as to neutrality is justified or 
not, or whether it is or is not politically possible to 
construct such fortifications, we shall leave to politicians 
to decide. We doubt whether their construction would 
be politically possible, but without them we can never 
be sure of the canal. If they are ever made, then some 
very pretty practice will be afforded for military engineers. 
Returning after this partial digression to the schemes to 
which we have referred above, we shall give the first place 
to the renewed proposal for the construction of a canal 
across the Isthmus of Panama. The United States’ Go- 
vernment have aided very energetically in promoting the 
construction of this canal, and over 60,000 dollars have 
already been spent on surveys undertaken to discover a 
— route. The commissioners have sent in a pre- 
iminary report on the subject, from which we gather the 
following facts :—One expedition, under the command of 
Lieut. Frederick Collins, was sent in January, with 
instructions to make a careful survey of the proposed 
Napipi Canal route, and to determine the character of the 
line in that vicinity found best suited to the construction 
of a ship canal. This expedition was transported to the 
» Gulf of Urab4 by the United States steamer Canandaigua, 
and thence up the Atrato to the field of operations in the 
boats of that ship. They arrived and commenced regular 
operations in the field on the 8th of February, and work 
was continued without interruption till the 28th of April. 
During this time a careful line of levels was run from the 
Atrato, near the mouth of the Napipi, to the Pacific, and 
the country along the line elaborately reconnoitred to 
develope its topographical features. For the first five miles 
of the route swamps and morasses were encountered. From 
the swampy region to the Pacific the country was found to 
be extremely hilly. As long as the line followed the valley 
of the Napipi, however, it was found possible to avoid the 
greater part of the hills, but in the valley of the Doguado 
they could not be avoided, and in this section of the canal 
avery deep cutting would be required. The length of 
tunnel necessary to carry the canal under the dividing 
ridge, which attains a height of 778ft., was found to be 
3°5 miles. The total length of the canal line by this route, 
as determined by Lieutenant Collins, is 32°2 miles, and 
his estimates of the probable cost of the construction of a 
suitable canal, with all the works necessary for its pre- 
servation and successful operation, amount to about 
£19,500,000. The other expedition was under the charge 
of Commander Edward P. Lull, and was directed to make 
surveys pear the line of the Panama Railroad. This 
expedition sailed from New York on the 5th of January 
last, arrived at Aspinwall, United States of Colombia, on 
the 16th of the same month. Operations were at once 
begun, and continued until the 3rd of the following April, 
when the surveys were concluded. The results obtained by 
the expedition are ,the discovery of a practicable line for 
an inter-oceanic ship canal, 26ft. deep, from the Bay of 
Aspinwall, on the Carribean Sea, to Panama on the 
Pacific. The total length of the line is 41°7 statute miles, 
Twelve lift-locks on each side will be required, and one 
tide-lock at Panama—or twenty-five in all. The lift of 
the locks will be 10°3ft. each; that of the tide-lock, 10ft. 
It is proposed to cross the river Chagres by means of a 
viaduct 1800ft. in length. The water-supply is to be 
drawn from the river Chagres, and to be conveyed to the 
canal by a feeder 10°22 miles in length. The Chagres was 
found by careful gauging to discharge at an unusually low 
stage 55,900,800 cubic feet per day—a quantity considera- 
bly in excess of the maximum possible demand of the 
canal. Ample culverts are provided for the passage under 
the viaduct of all the superabundant waters of the Chagres 
in times of freshets. The total estimated cost of opening 
a canal for ship navigation through the Isthmus of 
Panama on this route is, after adding, to provide for 
contingencies, 25 percent. to the computed cost, £18,800,000, 
After a careful examination of all the routes proposed, the 
unanimous conclusion is that the one known as “the 
Nicaraguan Route,” beginning at or near Greytown on the 


Atlantic side, and ending north of the Rio del Brito, on | 


the Pacific, affords the most advantages, and presents the 
fewest difficulties, of any route yet found across the 
Isthmus. 

Before taking leave of canals, we may call attention to a 
scheme proposed by Mr. Hamilton Fulton, M.LC.E., for 


converting Manchester into a tidal port, by widening hind | 


deepening the Irwell from Manchester to its junction with 
the Mersey. The latter river would be similarly treated 
from the point of junction so far through Liverpool that 
vessels of the largest dimensions could ; et up to Manches- 
ter. In fact, Mr. Fulton proposes the construction of a 
navigable canal thirty-three miles long, 200ft. wide, and 
having a mean depth of 22ft. The entire cost of the work, 
including wharves, railway bridges, &c, is estimated at 
£3,500,000. If Mr. Fulton’s levels are correct, as we pre- 
sume they are, there is no difficulty about carrying out the 
scheme which cannot be overcome. We should: be dis- 
posed to regard the cost, however, as being more like 
£5,000,000 than the sum named. It is unquestionably a 
magnificent proposal, and if it is taken yp by wealthy 
Manchester it will probably be carried out. Another 
scheme more gigantic is the proposed drainage and recla- 
mation of the Zuider Zee. Drainage and reclamation works 
are carried out so easily and successfully in the present day 
by the aid of the centrifugal pump that our friends in 
Holland scarcely put any limits to their aspirations. 
It would occupy more space than we can give to 
the subject here to deal as fully with the drainage 
of the Zuider Zee as the matter deserves. We must, 
therefore, refer our readers to another page of the present 
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be effected not by embanking the river in and about the 
metropolis, a) tly the natural and proper remedy, but 
by allowi e water to escape into the Plumstead and 
x ran. Song Thames Floods Commissioners are to be 
pointed, with a power of borrowing about £250,000. 
the details of the proposed works have not reached us. 
The idea involved is not one which we are disposed to 
regard favourably, and we venture to think that the pro- 
moters will have no small difficulty in convincing a com- 
mittee that the plan could work, o- that the neighbour- 
hood of Plumstead would not suffer materially. In 
no case could the engineering works be heavy; we 
refer to the matter at all, more because of its singu- 
larity than because of the engineering interest which it 
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We have thus glanced very briefly at the more im- 
portant civil engineering works projected or in pro 
at this moment. It would, however, be impossible within 
the limits at our disposal to refer particularly, even in 
the briefest ible way, to all the civil engineering 
operations which are likely to afford employment to the 
members of our profession in the immediate future. 
Docks and harbour works, for example, we have been 
obliged to pass over in silence. Before quitting this 
branch of our subject, however, we may call attention to 
the fact that a somewhat brisk demand appears to be 
springing up for iron piers, more or less resembling those 
at Brighton or Rhyl. It is necessary—the fashion, in 
fact—for popular watering places to have piers, and as 
the supply of money to be expended on their construc- 
tion is usually limited, and the difficulties of ground and 
situation are not unfrequently considerable, plenty of 
opportunity is afforded for the exercise of the inventive 
talent of engineers who undertake the construction of 
works of this class. 

Three leading features affect the recent history of the 
water question. One has relation to the entire water 
supply of the kingdom, while the two others have reference 
solely to the supply of the metropolis, In the first place 
we have the voluminous report of the Rivers Pollution 
Commissioners on the domestic watersupply of Great Britain. 
In the next place we have before us the great improve- 
ments which the London water companies are carrying 
out; and lastly, we have the agitation which has been 
initiated by Lord Camperdown. Collaterally, we have 
the action of the Metropolitan Board of Works. The 
outcome of all that has been said during the year as to the 
shortcomings of tae London companies consists in the 
preparation of a bill to be promoted by the Metropolitan 
Board of Works. This measure is intended to prevent 
the companies from basing their charges on the new 
assessment which is about to come into operation, and 
| which will generally raise the rateable value of metro- 
| politan property. It is also proposed by this bill to’ pro- 
| vide that the consumer shall have the option of being 
| supplied by meter. The question as to whether the annual 

value of a house means the “gross” or the “net” value 
is also to be raised. Going back from this incident to the 
commencement of the year, we find the Metropolitan Board 
|and the water companies at issue over the supply of 
water at fires. The board, towards the close of 1874, 
| addressed a letter to the companies, stating taht the 
|attention of the Fire Brigade Committee had lately 

been called to the delays which o casionally arose in obtain- 
ing a supply of water for the engines, The committee 
fully believed that the only true remedy consisted in 
| having all the mains constantly charged at high pressure : 
| but in the absence of this arrangement, the board were 
|anxious to know whether “some means might not be 
| found by which the men of the Fire Brigade would be 
| able, on arriving at a fire, to obtain immediately, for them- 
| selves, a supply of water without waiting for a turnecck, 
in the event of the latter not being at a fire so soon as 
| themselves.” The East London Company was one of the 
first to reply to this communication, the directors express- 
ing their “ profound astonishment” at the letter which 
they had thus received. They were rapidly introducing 
the constant service system into their district, and already 
they had “a constant supply of water under pressure, day 
| and night, Sundays and holidays, in all their leading water 
| carriers or mains, occupying at least 70 miles of streets and 
public ways.” The directors then went on to say—“On 
these mains there are neither fire plugs nor hydrants—no 
| plugs, because they would be driven out by pressure ; 110 
ydrants, the Metropolitan Board of Works know why.” 
| With regard to the subsidiary mains, or “services,” 
| the directors stated that many, in addition to the leading 
mains, were receiving a constant supply under pressure. 
| “It is not the state of the water supply, but the method of 
| using it, which is at fault,” said the directors, and they 
| Loped that henceforth it would be generally understood 
| “to whose neglect it should be attributed that the public 
| are to sogreat an extentin this company’s district deprived of 
proper safeguards against fire.” This was a smart reply, 
and other of the London water companics sent similar re- 
joinders, 

Where the constant supply was not being introduced, the 
companies were yet able to plead that they had always 
shown themselves desirous of co-operating with the Metro- 
politan Board for the protection of the rer The last 
monthly report from Major Bolton, the Water Examiner 
under the Local Government Board, shows that in London 
there are 669 miles of streets containing mains which are 
constantly charged, and upon which hydrants for fire pur- 
poses could at once be fixed. All the companies are 
included in this list; but those who are giving constant 
| supply in parts of their districts are the Kent, the New 
| River, and the East London companies. The total number 
of hydrants erected is at present 2615, of which 2070 are 
for private purposes, 276 for street-watering, and 269 for 
public use. 

During the past session Colonel Beresford obtained leave 











to bring in a bill for improving the supply of water to the 
metropolis, but nothing came of it. e Chelsea Company 
succeeded in ing their bill for removing their intake 
to a point five miles hi up the Thames, so as to escape 
the turbid waters of the river Mole. The bill included 
the construction of fifty acres of reservoirs for and 
subsidence, and the laying of an iron conduit pipe from the 
reservoirs to the pa fe filtering works at Seething Wells. 
By means of these improvements it was promised that 
Belgravia and the south-western districts should receive 
water of unexceptional quality. The works were promptly 
taken in hand, and are now on the verge of completion, 
excepting the reservoirs, which require another year for 
their construction. In the concluding days of last session 
Lord Camperdown gave notice that “ very early” in the 
session of 1876 he would move for a committee to inquire 
into various Acts relating to the water supply of the 
metropolis. His lordship’s latest utterance consists in a 
long letter to the Times, on the recent report of the 
Rivers Pollution Commissioners, and expressing a hope 
that the Government will introduce a bill in the ensuing 
session “dealing immediately and decisively” with the 
metropolitan water question. Lord Camperdown urges the 
water consumers and ratepayers of London not to “ lose 
the opportunity of pressing on, by all constitutional means, 
a fair and equitable settlement with the present water 
companies, and the provision of a new supply of pure and 
wholesome water for the metropolis under the control of 
some central authority.” Thjs “central authority” is the 
dread of the authorities that now exist. The latter are 
quite ready to put the gas and water companies in order, 
but have no desire to be put in order themselves. 
Camperdown thinks no better of the local authorities than 
he does of the water companies. As we observed a few 
months ago, his lordship is looking forward to the day 
when London shall enjoy “ some tolerable form of govern- 
ment.” 

The progress made during the past year in improving 
the London water supply has been very extensive, so far 
as concerns the removal of intakes, the extension of reser- 
voirs and filter beds, the laying down of new mains, and 
the spread of the constant supply. Among the new works 
is the great reservoir of the Southwark and Vauxhall 
Company at Nunhead, concerning which there has been 
an attempt to raise a “scare,” it being alleged that the 
banks were likely to give way, and produce a local deluge. 
The company’s secretary has issued a notification that “ of 
real cause for alarm there is not a shadow.” Since then 
there has been something found wrong, for the second time 
this year, with the cistern of a West-end club— understood 
to be the Atheneum. Of course the water companies are 
blamed, and are accused of supplying water that is “ hor- 
ribly impure.” The heavy a continuous rains ef the 
past autumn have, indeed, placed the Thames companies 
in an unusual difficulty. During the — part of 
November the Thames was in a very turbid condition, and 
Dr. Frankland declared the supply derived therefrom to 
be “quite unfit for domestic use, even after efficient 
filtration.” “Efficient” filtration, it would seem, is not 
always effective. But the most powerful onslaught on 
the London companies is that contained in the Report of 
the Rivers Pollution Commissioners. In that formidable 
Blue-book the sup ly of water to the metropolis, whether 
taken from the Thames or the Lea, is alike condemned. 
It is recommended that Parliament shall sanction no 
further outlay in connection with the present metropolitan 
water supply, and that other sources shall be sought, 
specific mention being made of the supply to be obtained 
from the chalk within a certain radius round London. 
Concerning the provinces, the Commissioners report 
that while “a large majority of the cities ond large towns 
are abundantly supplied with palatable and wholesome 
water,” there are other towns, and more especially villages 
and hamlets, where the water available for domestic 
purposes is “neither abundant nor wholesome.” It is 
urged that in towns “all drinking water ought to be drawn 
direct from the main,” therefore necessitating a constant 
supply. In regard to the source of supply, river water 
once contaminated with sewage is utterly condemned. 
Springs and deep wells are the sources approved. Surface 
water from cultivated land is classed as “ suspicious.” The 
report is likely to have considerable influence on local 
authorities in search of water. At Liverpool, the Corpora- 
tion are considering an amended scheme for a water supply 
from Windermere, the cost of which is estimated as not 
exceeding £1,500,000. At Birmingham, the Corporation 
have bought the waterworks previously held by a company. 
They have also purchased the undertakings of the Birming- 
ham Gas Company and the Staffordshire Gas Company. 
The entire transaction is a very large one. In regard to 
London itself, theie is a growing expectation that the gas 
and water companies will be bought up at no distant date, 
and their undertakings transferred either to a commission, 
or to a species of municipal authority. Some change of 
the kind is probably not far off, and if in the mean time . 
the question of local government cannot be settled, the 
supply may be placed in the hands of the Metropolitan 
Board, unless a commission should be preferred, as being 
less disrespectful to the Corporation. We may observe 
that one of the latest contributions to the water supply 

uestion consists of a report laid before the Glasgow Water 
Comnathttes, showing the enormous waste which has taken 
place under the constant supply system, and the careful 
measures requisite to keep the evil in check. 

At the commencement of the year, the fifth report of 
the Rivers Pollution Commissioners made its appearance. 
It dealt specially with the pollution arising from mining 
operations and metal manufactures. The Commissioners 
proposed an absolute prohibition of the casting of solid 
matters into the stream ; but in some other respects they 
admitted the propriety of reducing or suspending the 
standard of purity previously laid down. At a Sanitary 
Reform Conference, Meld in Birmingham in the month of 


January, Dr. Humphry Sandwith denounced the water- 
closet as a “ sanitary abortion,” and “ defended the cesspool 
system,” At about the same time, a deputation waited on 
Mr. Cross and Mr, Sclater-Booth, at the Home Office, 
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seeking to induce the Government to bring in a measure 


to prevent the pollution of the river Don. An influential 
meeting was held in Edinburgh, under the presidency of 
the of Buccleuch, in order to discuss the pollution of 


the rivers and lochs of Scotland, and an association was 


formed to MO me such measures as might remedy the 
existing evil. In February, the report of the Special Com- 


missioners appointed to inquire into the operation of the 
Tweed Fisheries Act made its appearance. Adverting to the 
falling-off in the take of fish, the Commissioners said—“ We 
desire to record our conviction that the salmon fisheries of the 
Tweed can neither be improved nor maintained, unless 
some stringent legislation on the subject of river pol- 
lution, in the interest of public health, is sanctioned by 
Parliament.” In London a deputation of wharfingers 
waited upon Lord Henry Lennox, the First Commissioner 
of Works, complaining of the “silting up of the river 
Thames, and the consequent damage and inconvenience 
to trade and property.” Lord Henry Lennox promised 
the deputation that “the matter should be inquired into 
forthwith.” We have not yet learned the result, but we 
heard, a short time back, that a scientific chemist was 
busily engaged in analysing numerous samples of Thames 
mud, In March a deputation waited on the President of 
the Local Government Board to complain of the pollution 
of the Regent’s Canal. Mr. Sclater-Booth explained that 
“he had really nothing to do with the sewage of the 
metropolis—it was a matter for the Metropolitan Board 
of Works.” He would, however, consider what the depu- 
tation had said. Manchester and the local authorities 
bordering the Irwell sent a deputation of about fifty 
gentlemen to represent to the Home Secretary that some- 
thing should be done to restrict the continued pollution 
of that river and its tributaries by sewage and other 
matters. So in various quarters the question of river 
pollution was pressed upon the notice of Government, and 
made the subject of a public agitation. 

On April 30th, in fulfilment of the expectations which 
had been formed on the basis of Government promises, 
the Marquis of Salisbury brought forward a bill “for the 
prevention of the pollution of rivers, and to prevent the 
establishment of new sources of pollution.” Another 
Government measure of importance was the Public Health 
Bill. Although the latter was mainly a consolidation 
statute, it contained some extensions and amendments of 
the law, and was valuable, if only for the fact that it made 
the existing law c'earer than it was before. Nineteen 
different Acts of Parliament, all passed since 1846, were 
codified in this one. This measure ultimately passed into 
law, but the Rivers Pollution Bill was dropped towards 
the end of the session. The Marquis of Salisbury stated 
one day in the House of Lords that for a considerable time 
he had received “an unfailing stream of deputations ” cun- 
cerning the latter bill, and he had previously had “ no idea 
that the measure could have excited so deep and lively an 
interest among various classes of persons.” Bewildered 
and perplexed, the Government abandoned one part of the 
bill after another, until, after reaching the House of 
Commons, it was withdrawn, with the promise of some- 
thing better next year. With regard to the Public Health 
Act, it was also stated that something more was to follow, 
the Duke of Richmond, on the second reading in the 
Lords, saying that the bill “did not profess to be a per- 
manent settlement of sanitary legislation.” 

In the month of August the opening of the Pimlico 
pumping station may be said to have completed the main 
drainage works of the metropolis. Prior to 1815, it was 
penal to discharge. house drainage into sewers. In 1847 
the law was reversed, drainage into sewers being required 
and cesspools virtually prohibited. Whether the comple- 
tion of the main drainage will act beneficially on the 
Thames in the neighbourhood of the outfalls, is a point on 
which opinions differ. A few days before the opening of 
the Pimlico pumping station, Sir J. Bazalgette presented a 
report to the Metropolitan Board, setting forth data to show 
that since the establishment of the outfalls the deposits in 
the river had been lessened instead of increased, although 
the Thames Conservators had made a complaint to the 
contrary. Mr. Newton, a prominent member of the Board, 
said he considered the explanation “ perfectly satisfactory.” 
The Conservators thought otherwise, and stated in reply 
that the periodical surveys made by their officers showed a 
steady increase in the shoals near to the outfalls, whereby 
dredging would be rendered necessary toprevent obstruction 
arising to thenavigation of theriver. Concerning the Thames, 
there has been a good deal of trouble for some time past. The 
Conservators have done their best to enforce those clauses 
in their Act which prohibit the discharge of sewage into 
the river, and stupendous ‘penalties have occasionally been 
threatened against offending townships. One result has 
been the holding of an inquiry by Lieut.-Colonel Cox, on 
behalf of the Local Government Board; as to the practica- 
bility of a combined scheme of drainage and interception 
for the towns in the Thames Valley between London and 
Windsor. The report of the inspector has not yet appeared. 
A practical step in respect to the towns to the south-east 
of London has been accomplished by the passing of the 
West Kent Drainage Act, whereby the drainage of several 
towns will be combined, and the sewage carried to an out- 
fall on the Thames below Dartford. The population 
included in this undertaking numbers 70,000. It has been 
proposed, rms, Reed projects, that the drainage of the 
towns between London and Windsor should be brought 
into the West Kent system, so as to have the same outfall. 
While the Thames is thus under consideration, Sir John 
Hawkshaw has been appointed her ae ~ A commissioner 
to inquire into the state of the Clyde. The frightful con- 
dition of this river is doubtless thought to be connected 
with the high ‘mortality of Glasgow. After the with- 
drawal of the Rivers Pollution Bill, another inquiry was 
set on foot, consisting of a committee appointed by the Local 
Government Board, to examine and report upon the several 
modes of treating town sewage. Altogether we may look for a 
8 y flood of official information on the sewage question. 

here is also an inquiry pending in reference to an out- 
break of typhoid fever at Croydon, Dr. Buchanan bein 
the commissioner appointed for that purpose by the Loca 





Government Board. It is an unfortunate circumstance 
that the water supply and the sewage will occasionally 
get mixed up together, and it is sup by some parties 
that this is the explanation of the Croydon epidemic, 
There are, however, other theories, and we must hope that 
Dr. Buchanan will be able to get at the truth. 

On the general subject of sewage utilisation there is 
very little to be said in advance of what has been told 
before. The Romford sewage farm has been ac ams 
through the ordeal of a Chancery suit. Lieut.-Colone 
Jones seems to be the happiest man just now, for he has 
managed to squeeze out something like a profit from his, 
sewage farm at Wrexham. Mr. Bailey Denton appears to 
be making some progress with his plans for combined 
irrigation and intermittent downward filtration. The 
Native Guano Company are working at Leeds, but have 
been disappointed at Kingston-on-Thames—the Town 
Council of the latter place having been scared by threats 
of legal proceedings on the part of the Hampton Wick 
Local Board, who appear to have a great antipathy to the 
ABC process. Various methods of dealing with the 
sewage of towns are being tried in different parts of the 
kingdom, but the question remains in a very unsettled 
state. ’ 

In mechanical engineering the past year has given us 
no remarkable novelty, although it has not been wholly 
barren of results. Renewed attempts have been made 
to introduce steam of very high pressures as a means of 
economising fuel; and much ingenuity and energy have 
been, and wi!l be, we fear, wasted in the pursuit of 
delusive advantages which never can be realised. All 
arguments in favour of high pressures are based on the 
assumption that by using them steam can be expanded a 
greater number of times than is possible when low pres- 
sures are employed, and that the more expansively steam 
is employed the further a given weight of the fluid may 
be made to go. ‘Thus, for example, if a given weight of 
steam is used without expansion and does work repre- 
sented by 1, by expanding it five times, we can increase 
the work to shoud 2°6, and by expanding it a hundred 
times we could raise the duty to about 5°6. Now it is 
known that the gain due to expansion has nothing to do 
with the pressure; but the terminal pressure in a cylinder 
is settled by the amount of vacuum which can be obtained. 
The lowest practicable terminal pressure is about 5 lb. 
on the square inch, but long before this point is reached 
the work done by the steam will be expended in over- 
coming frictional resistance ; it will be useless work, in 
fact. Experience has proved that the lowest available 
terntinal pressure is 8 lb. on the square inch, It is obvious 
that if we attempt to expand steam, say, twenty times 
we must have an initial pressure, under the conditions, 
of eight times twenty, or 16vlb. on the square inch. 
If a thirty-fold expansion be attempted, then the initial 
pressure must be 240]lb. It is, then, only because engi- 
neers attempt to employ great measures of expansion that 
high-pressure steam is regarded with favour, Up toa 
period of ten or twelve years since, it was taken for 
granted that steam followed Marriott’s law in expanding, 
and the coincidence—for it is nothing more —of good 
diagrams with the operation of this law lent additional 
strength to a pure delusion. Mr, Isherwood, of the United 
States, was the first to show in practice that when ex- 

anding in a steam engine, steam did not obey Marriott’s 
aw, and that its consumption increased enormously as 
the ratio of expansion is augmented. As far back as 
March 10th, 1865, we took occasion ourselves to show in 
this journal that the influence of the condenser told hea- 
vily against great measures of expinsion. In short, 
Watt’s so-called separate condenser is only equiva- 
lent in its effects to what would have followed if he had 
lengthened the cslinder of a single-acting engine and 
worked the piston at one end of this cylinder while he 
condensed at the other. In a word, the phrase “separate 
condenser” is a misnomer, and conveys a false impression. 
Curiously enough, in spite of all that has been done to pro- 
mote the use of high pressures and large measures of 
expansion, pti tem experiment to test the value of these 
elements has ever been carried out in this country. Practice, 
however, has gone on steadily demonstrating certain facts, 
which have received additional confirmation from a most 
elaborate inquiry carried out in the United States during 
the past year with certain Government steamers, the Rush, 
Dallas, and Bache. With the results of these experiments 
all our readers are no doubt more or less familiar. It may 
be taken as proved, then, that under no ordinary condi- 
tion is any economical-advantage to be derived from expand- 
ing steam of any pressure more than eight times, while the 
probability is that in most cases a five-fold expansion will 
give equally good if not better results. Not a shadow of 
scientific evidence has ever been adduced, or indeed can be 
adduced, to prove that this proposition is not true for all 
the conditions under which steam engines have been worked 
in practice. Now if we take 8]b. as the terminal pressure 


_permissible, we have for an eight-fold expansion an initial 


pressure of but 64 1b. absolute, corresponding say to a safety- 
valve load of 65 Ib.; while for a five-fold expansion a safety- 
valve load of 501b. or thereabouts would suffice. In the 
face of these facts it appears to be absurd to use higher 
pressures as a means of realising economy; and we can 
call the pursuit of economy by the use of high pressure and 
great expansion nothing but a delusion, based upon ignor- 
ance of the true characteristics of steam as employed in 
practice. It must be understood, however, that we are by 
no means disposed to assert that er booed like finality has 
been reached in the construction of steam machinery ; all 
we assert is that engineers are upon the wrong road in 
their search for economy. That can only be realised in the 
full sense of the‘term in one of two ways. We must either 
contrive to use a non-conducting cylinder on which the con- 
denser and range of temperature would exercise no influence, 
or we must maintain the temperature of the cylinder at 
such a point that no condensation can take place within it. 
In attempting to attain either of these ends under condi- 
tions compatible with the maintenance of steam machinery 
in good working order for long periods, a splendid field for 
inventive genius lies almost unexplored, We may cite 





here a simple fact which wil! show how much may be ex- 
in the direction we have indicated. Mr. ©. E. 
mery, of New York, just ten years since carried out some 
ex ents to determine the influence of the material of a 
cylinder on the quantity of steam cordensed within it 
while the engine is at work, and he then proved that b 
substituting glass for iron the condensation was reduced, 
other things being equal, by one-half. Neither we nor Mr. 
Emery propose that glass cylinders should be used in steam 
engines ; we refer to the experiment because it indicates 
the direction in which we may seek for hitherto unknown 
economies in the use of steam. 

As regards the construction of steam boilers, during the 
past year little, if any, progress has been made. The 
marine boiler of the future, at all events, has yet to be 
devised. The high pressures now carried at sea render 
thicker and thicker plates necessary, and we have heard 
recently of cylindrical boilers 14ft. in diameter with lin. 
plates! It is not remarkable that under the conditions 
divers attempts have been made to introduce some form 
of tubulous boiler, but up to the present time none of them 
have proved saceital The Propontis, titted with 
Rowan and Horton’s water tube boiler, we understard, has - 
met with a serious mishap by the failure of one of the 
boiler tubes, by which two men were killed. A boiler 
constructed by Messrs. Howard, of Bedford, has been 
tried on bond the yacht Red Rese, but we have heard 
nothing about this experiment since the boat made a trial 
trip, 2 akepgete of which were fully recorded in our pages 
last July. The truth appears to be, that most inventors of 
water-tube boilers appear to carry the sectional system too 
far. Experience goes to show that steam may be safely 
raised from water within tubes so long as the tubes open 
freely into a considerable body of water in which currents 
may adjust themselves, and this was practically proved to 
be true very many years since by Dr. Alban. k case in 
point is supplied by the well known Galloway boiler, the 
Crossland boiler, and several others of what we may term 
the semi-sectional type. In these the tubes give no trouble 
and do not boil dry. It may yet be found possible to adapt 
the semi-sectional type to marine conditions. It wiil 
not be out of place her to call attention to the fact, that 
marine engine builders in this country are beginning to 
look with some favour on the single cylinder long stroke 
engine so much used in screw propulsion in the States. 
Regarding this type of engine we shall place some recent 
facts which will not be without interest before our readers 
in an early impression. During the last year or two 
considerable progress has been made in the introduction of 
quick running engines, and we are pleased to find that such 
engines are successful, because a principle which we long 
since enunciated in this journal aes been adopted in their 
construction. We have shown, repeatedly, that the great 
bar to the use of high speed engines lay not in the number 
of revolutions or the piston speed, but in the change of 
direction in the driving forces at the end of each stroke. 
The successiul quick speed engines of the present day are, 
as we suggested, single-acting ; and they attain with suc- 
cess, in consequence, very high velocities. We may cite 
Brotherhood and Hardingham’s engine and that of Mr. 
Willans as examples. A very neat, cheap, and compact 
form of engine is being brought out by a Croydon firm, We 
have seen this engine at work, and formed a very favour- 
able opinion of it, based on its extreme simplicity and 
cheapness. We shall have more to say concerning it. In 
locomotive engineering nothing very worthy of note has 
been effected during the past year. We have kept our 
readers so fully acquainted with the most recent develop- 
ments of the English locomotive that we need say nothing 
more on the subject here. As regards other features in the 
working of railways, the most interesting event was the 
Government trial of brakes last summer ; the report of the 
Commissioners has not been yet made public. 

A great deal of attention is being Areosed just now to 
the use of some mechanical means for propelling tram cars, 
The difficulties involved are considerable, but there is 
every reason to think that during 1876 mechanical 
engineers will have advanced very far towards the 
solution of the problem. Major Moncrieff seems to have 
obtained some excellent results with his. pneumatic tram 
ear in Scotland. In Paris, Mr.G. P. Harding has been 
working with success a tram car driven by steam 
machinery made by Messrs. Merryweather, of Long-acre. 
But probably in no place have steam tram cars been more 
successful than in Copenhagen, where one designed by 
Messrs. Smith and Mygind has been at work for some 
time. Steam is supplied by a small locomotive boiler with 
brass tubes, able to stand a working pressure of 150 lb. per 
square inch, and tested by hydraulic pressure to about 
350 1b. per square inch. The engines are constructed on the 
high and low pressure priticiple, and indicate 16-horse 
power. The steam, after having been used expansively in 
the high and low-pressure cylinders, goes into a surface 
condenser, where there is suflicient water for condensing 
during one hour. The consumption of fuel, which is 
coke, is about 251b. per hour. There is no smoke or steam 
to be seen when the engine is at work, and only one man 
in charge is required. The locomotive is carried on six 
wheels, four of them forming a bogie, so as to permit it to 

round curves. Boiler and engines are enclosed 
within a wooden case, and provided with windows, 
so as to closely resemble an ordinary tram car out- 
side. A speed of eight to nine miles an hour has been 
attained with a load of two tram cars carrying about 
ninety persons. No trouble has been experienced from 
horses. We shall illustrate this car in au early impression. 

It can scarcely have failed to strike the attention of 
engineers that of late years more attention than ever has 
been bestowed on peer elegant. forms to -steam 
machinery of all kinds. The sstheticsense is being developed, 
but we fear that an equal advatice is not perceptible in the 
practical construction of steam engines. There is still a 

at deal of room for improvement in many matters of 
etail. An instance in gee may be cited, A very 
werful engine has recently been put down at Devonport 
Doeeyard to drive the ropery there. For a short time this 
engine worked very satisfactorily, but about a week aga 
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the whole of the i had to be t to a stand- | they could, with moderate additions to the existing plant, | In some experiments which have been tried upon artificial 
still. The end of the shaft is carried in a plummer uce such a weaj A difficulty, however, has some- | cables, this magnetic retardation appears to virtually 
block solidly bedded on a granite rock weighing about | what recentl. colented the artillerist, which must be | insulate the signalling current, whilst allowing the effects 
4 tons, the fly-wheel wei 40 tons, and 42 to 43 with and overcome if heavy are to prove | of inductive retardation to be obviated by dividing the line 


revolutions per minute. engine had not been more 
than a few days at work when it was found that the 
granite block was loose, and rocked backwards and forwards 
at revolution. We understand that an attempt is to 
sanioe to steady it by bolting other blocks to it. Nothing 


can be more unscientific. The cause of the evil obviousl 


_ lies in the fact that the fly-wheel is out of balance. If this 


be so the defect must remedied by bolting weights 
inside the rim at the proper places. Nothing can be done 
to make a really satisfactory job in any other way. Had 
the makers of the engine—which we may add is a really 
beautiful piece of work—only attached its true importance 
to the value of accurate balance there would in all pro- 
bability have been no stoppage. 

The attitude assumed > iron workers and the great 
depression of the iron trade have supplied no inconsider- 
able stimulus to those who believe that they can supply 
a mechanical substitute for the human puddler. It is not 
too much to say that a really good mechanical puddling 
furnace would do much to place the English iron trade on a 
sounder basis than it has enjoyed for many years. Very 
1 sums have been post ni 2 in the attempt to produce 
oak a machine, scores of inventions have been tried, some 
have proved immediate failures, others have dragged out a 

ing existence before they were consigned to obli- 
vion, and at the present moment but four inventions 
appear to possess any chance of ultimate adoption. These 
are the Casson-Dormoy system, in which the ordinary 
furnace is retained, but the manipulation of the metal 
is effected by a revolving rabble worked by 
machinery. ‘This arrangement can, at the best, be 
regarded only as a make-shift, because masters would 
still be absolutely dependent on the puddlers. It would 
reduce the toil of these men, but it could scarcely meet the 
great requirements of the day in any adequate sense. 
We have next the Danks furnace, about which it will suf- 
fice to say that all attempts to use it in this country have 
hitherto resulted in financial roe. * The gre. 
a ntly, makes very good iron and performs its duties 
ma acer but it pte | be made to pay. The conditions 
on which the success of the ironmaster depend are extremely 
complex, and it is therefore difficult to say precisely why 
the Danks furnace does not succeed, but one essential ele- 
ment of success in the iron trade is that the machinery 
should not break down, or wear out rapidly, or cost a great 
deal for maintenance. New the cost of the Danks furnace 
with its accom ing plant is very heavy. And one 
reason—probably the all sufficient reason - why it has not 
been made to pay hitherto, is that the cost of maintenance 
is very great and that it is extremely difficult to keep the 
apparatus in — for any length of time. The third 
system is that of Mr. Crampton; it is perhaps impossible 
to imagine a system more ingenious or sounder in its prin- 
ciple than this. Mr. Crampton puddles his iron in a 
revolving furnace, carefully devised to resist the destructive 
action of heat, and he supplies fuel to the furnace in the 
form of coal flour, blown in by a powerful blast. He has 
ucceeded in reducing the consumption of coal in this way 
xy about two-thirds, and from what we have seen at 
Woolwich we believe he can produce excellent iron at a 
very moderate price, almost without the aid of manual 
labour. Yet this invention appears to make no progress. 
It has been tried in the north on a large scale, but we have 
no recent information which will enable us to say with 
what success. The fourth system is that of M. Pernot, 
which consists in the use of a revolving inclined hearth 
placed in an ordinary puddling furnace. It is stated that 
thisfurnace is really achieving great things on the Continent, 
and if all that reaches this country on the subject be really 
true it would appear that M. Pernot has solved a great 
problem ; but we are, we confess, a little nm oes on the 
subject. That iron can be puddled successfully by machinery 
we do not doubt; that the process of puddling carried out in 
this way can be made to pay we do very much doubt. The 
great objections to the whole system of machine puddling, 
owever worked out, are the great cost of the plant and 
its want of durability ; but besides this there is another 
defect which has yet to be overcome. The mechanical 
system is wanting in flexibility ; with hand labour it is 
possible not only to produce almost any given quality 
of iron, if various classes of pig are used, But to obtain 
very wide differences in the characteristics of irons pro- 
duced from the same pig. Now, this it would appear 
the mechanical system cannot accomplish; charge after 
charge is turned out without any material difference in 
quality. This may be all very well in one way, but it 
may not be at all what the ironmaster wants to meet the 
requirements of the market, and it is furthermore urged, 
that whereas a very inferior pig may, in the hands of a 
judicious puddler, produce a very fair, or even excellent, 
quality of iron, that mechanical puddling furnaces can return 
what they get and nothing more. That, in short, it is 
impossible to get as gocd iron from a bad pig with them 
as can be obtained by the hand puddling system. In other 
words, no substitute has yet been found for a puddler’s 
brains. We know that this proposition is disputed, and we 
do not pretend wo dogmatise on so obscure a subject ; but 
in considering the present aspect of the question we must 
discharge our duty, and call attention, not only to the fact 
that mechanical puddling is not yet a commercial success, 
but to the reasons why, according to the opinions of those 
qualified to speak on the subject, commercial success has 
not been obtained. 

In ordnance matters great progress has been incontest- 
ably made during the past year. England now possesses 
the most powerful guns in the world. It is true that 
Sir William Armstrong and Co. have in course of con- 
struction guns which will weigh about 100 tons each, and 
Herr Krupp has proposed the construction of guns even 
heavier; but we actually an 81 ton gun, which is 
now being bored out toa calibre, and as 
the future, it is no secret that the Woolwich authorities 
have not only proposed to make a gun of 160 tons, but that 





y useful. We allude to the trouble at present ex- 
perienced in loading. Two men lift a modern charge of 
powder alone not without difficulty, but when we have to 
deal with shot or shell weighing each half a ton, manual 
labour unassisted becomes useless, and mechanism must be 
called into our aid. The great obstacle ~Sanding in the 
way of the use of loading mechanism is the want of room. 
It is a very troublesome matter to contrive a rammer 
which, being itself some 14ft. long, can be worked inside 
a turret, the muzzle of the gun within which only recedes 
from the turret side to a distance of about 3ft. We have 
so recently and fully dwelt upon the subject that we shall 
do no more than refer to it here as affording one of the 
most interesting mechanical problems ever presented for 
solution by inventive genius, 

Considerable activity prevails in our dockyards at pre- 
sent, and important additions to our naval strength are in 
rogress. ‘The ironclads in course of construction are nine 
innumber. The Inflexible is building at Portsmouth; this 
vessel will have a displacement of 11,165 tons, and she will 
be propelled by compound twin screw engines 8000-horse 
power, by Messrs. Elder. She will mount four 81-ton 
guns in two revolving turrets. Her extreme length is 
320ft.; beam, 75ft.; and draught, 25ft. The Dreadnought, 
late Fury, will be a nearly similar but somewhat smaller 
ship, having the same 6 a but a beam of only 63ft. 10in. 
She is being built at Pembroke. The Thunderer will have 
a displacement of 9190 tons, a length of 285ft., and a beam 
of 62ft. 3in. She will carry four heavy guns in two 
revolving turrets. She is to have simple surface con- 
densing engines by Humphrys and Tennant; and it is 
worth notice that while this firm charge for the machine 
of the Dreadnought no less than £107,000, or £13 7s. 6d. 
per indicated horse-power, they are contented with but 
£46,000, or £8 4s. i r indicated horse-power, for the 
machinery of the Thunderer. Something of the difference 
may be due to the fact that four engines will be required 
in the former vessel and but two in the latter; but this 
will hardly explain the disparity between the two con- 
tracts. Are we to assume that the compound system 
entails the extra cost? If it does, what is the advantage 
gained? The difference in price would suffice to pur- 
chase at present rates at least five tons of coal per 
horse-power. Let us conceive for the sake of argu- 
ment that the compound engine will burn half a 
pound less coal per horse per hour than the — engine, 
and it will be found that the engines of the Thunderer 
may run 22,400 hours, or more than two and a-half years 
continuously, before any economy can be realised. In other 
words, the extra cost of using compound instead of simple 
engines is in this case so t that it would suffice to pay 
for all the coal which the simple engines would use in 
excess of the compound engines during a period of 22,400 
hours’ continuous steaming. As the ship is not likely to 
be under steam during more than one-fourth of her life. 
time, it appears to us that the adoption of the compound 
system is in this case a very doubtful economy. . The next 
ship on the list is the Alexandra, late Superb, with a dis- 
placement of 9492 tons, 8000-horse power, compound twin 
screws. She will carry 12 guns on the broadside. Next 
comes the Temeraire, 8412 tons, 7000-horse power, com- 
pound twin screws, 8 guns, broadside. Next is the Nelson, 
a broadside ship of 12 guns, 7323 tons, 6000-horse power, 
compound twin screws. The Northampton will be almost 
identical, but she will be propelled by “ composite” engines 
of a new type, which can be worked simple or compound, 
by Penn. They will work up to 6000-horse power. The 
Rupert and the Shannon—the first mounting 4 guns in 
revolving turrets, and the latter 9 guns—complete the list 
of ships in progress. Two other vessels, the Agamemnon 
and the Ajax, are ordered to be built, but the designs for 
these vessels are not complete. There are a considerable 
number of unarmoured ships in hand, but we have not 
space here to refer to these vessels as they deserve. 
In cp mrs to telegraphy, continued attention has been 
iven during the past year to the development of the 
uplex system of signalling, originated by Dr. Gintl, 
perfected by Stearns, and now extended to triplex 
and quadruplex signalling. The commercial import- 
ance of the progress which has been made in this 
direction is by no means insignificant, as is shown 
by the fact that the adoption of the duplex system 
on one of the wires of the Cook’s Strait cable, in New 
Zealand, enabled the colony to effect a saving of some 
£30,000, or the cost of laying another cable. Glancing at 
the future of submarine telegraphy, it appears probable 
that the si of signalling in long cables may at no dis- 
tant date be greatly augmented, with the desirable result 
of a reduction of tariff as well as an increase in the pro- 
prietary returns. Little apparently remains to be done in 
this direction by any further improvements confined to the 
transmitting and receiving apparatus in use upon such lines, 
although it is ible that Edison’s electromotograph —a 
very beautiful instrument, by which signals may beobtained 
through an increase or diminution of friction controlled 
by the electric current—may ne aga be pressed 
into the service of submarine telegraphy e very suc- 
cessful labours of Messrs. Thomson, Varley, and Jenkin, 
through which, in the French-Atlantic pa if for instance, 
the speed of signalling has been increased from little over 
one word to 13 or 15 words per minute, have, in fact, most 
perfectly adapted the instrumental appliances for signalling 
to the requirements of practice upon lines of high con- 
ductive and low inductive resistance. The cable itself, 
however, offers a new field for endeavour in the application 
of electrical laws to economise time where this may, par 
excellence, be said to represent money. What has been 
termed “electro-magnetic retardation,” a phenomenon 
which hitherto has been only of detriment to telegraphic 
signalling, seems likely to be one of the means whereby a 
speed more than equal to that obtained. with the Morse 


instruments on land lines—that is to say, about 30 words 
a minute—may be obtained on long submarine circuits, 





into two or more sections having a contact with “earth.” 
Tn these and other experiments upon artificial lines, current- 
induction has been employed to translate the a 
current from section to section. We may shortly be ab’ 


to dersribe some of gate ysis methods for 
increasin mepeling as embodied in apparatus 
intended tor practical use. ‘ 

The history of the gas supply during the ear has 


been unmarked by those wonderful discoveries which not 
long ago seemed so abundant. Of the marvellous things 
that were promised, very little has been practically verified. 
“ Patent gas,” “air gas,” the “new gas,” and divers others, 
have raised the hopes of shareholders and the expectations 
of the public, but the manufacture of gas still goes on 
pretty much the same as before. We are far from denying 
that some of these projects possessed meritorious features, 
and we believe that efforts are still being made to bring at 
least one of them to perfection. But the subject which 
has more especially engaged attention of late, as concerns 
the gas supply, is what we may call its aig menage oe 
aspect. The gas consumers of the metropolis have their 
interests most sedulously watched over by the Corporation 
of the City, the Metropolitan Board of Works, and the 
various vestries and district boards. All the possibilities 
relative to the manufacture and supply of gas are so well 
understood by the average vestryman or Common Council- 
man, that he is able to determine off-hand what should be 
the price of gas, what its illuminating power, and what its 
de, of purity. Amid all the parliamentary fighting 
and general turmoil which has arisen over this question, it 
is suggested in some quarters that the local authorities are 
imitating some of the great European potentates, who, at 
different times, have found it advisable to get up a foreign 
war lest their subjects should look too closely at home. 
The local government of the metropolis is not considered 
altogether satisfactory, but the 1 governing bodies are 
annually getting up a ne brisk campaign against the 
London gas companies. In case this should not be enough, 
there are the water companies, though there is a little 
danger with re to the latter, it being generally con- 
sidered that “the powers that be” must be re-modelled 
before they are entrusted with the care of the water supply. 

War mostly begins in the spring. The combatants 
having gone into winter quarters, emerge with the appear- 
ance of the swallows, and fighting is resumed. The gas 
companies had to face a powerful array at the commence- 
ment of the last session. The Corporation and the Metro- 
politan Board had united their forces, and the former prac- 
tically yielded the leadership to the latter. No less than 
three bills were launched at the companies—one to buy 
them up, one to regulate them, and a third to introduce 
competition by establishing new works. So far the attack 
was well devised. Here were “three courses,” and it was 
confidently expected by the authorities that Parliament 
would adopt one of the three. Clever as the plan might 
appear in its leading features, it was faulty in its details. 

ven in its broader aspect there was a marked defect. The 
authorities should have taken care beforehand to gain the 
alliance of the Board of Trade. Support in that quarter 
is equivalent to Ministerial approval, and it was perfectly 
clear that if the Government discountenanced a project 
bearing on the metropolitan gas supply, such a scheme 
could not be carried. Soon after the session commenced it 
became apparent that two of the bills brought forward by 
the local authorities would have to be thrown over. One 
was the Purchase Bill, and the other the New Works Bill, 
These were accordingly sacrificed, Sir James Hogg stating 
in the House that the abandonment of these measures had 
been rendered necessary by the opposition which they had 
encountered. What amount of expense was incurred in 
the preparation of the New Works Bil! has never yet 
appeared, but it must have been very large. 

e Parliamen struggle over the London gas supply 
was thus at last limited to the Regulations Bill. Here the 
faulty tactics of the authorities appeared very distinctly. 
The bill contained a certain clause relative to the price of 
gas and the rate of dividend, which clause was objected to 
in the House of Commons, both by the Chancellor of the 
Exchequer and the President of the Board of Trade, as 
involving a “ breach of faith ” between Parliament and the 

companies. On behalf of the Government it was very 
Fistinetly stated that if the bill came back from the Select 
Committee with this clause unaltered the bill could not be 
suffered to proceed. Under these auspices the bill went 
before the Select Committee, where a long and most ex- 
pensive struggle took place. How much money has been 
spent in this way from time to time we hardly dare con- 
jecture. The clause to which the Government objected 
was one which proposed that, if the companies charged 
more than 3s. 9d. per 1000ft. for 16-candle gas, the statu- 
tory dividends should be reduced at the rate of 5s. per 
cent. for every penny of increase in the price of gas per 
1000ft. All the “reyision clauses” were to be swept 
away, and this new method of arranging the bargain was 
to be introduced. The Select Committee proceeded to deal 
with this anomalous proposal by adopting a sliding scale 
which should work both ways. The scheme of the Metro- 
litan Board was retained, but an addition was made to 
it, whereby the companies would be allowed to pay morethan 
their previous statutory dividends, supposing they reduced 
the price of gas below 3s. 9d. per 1000ft. is “ double- 
acting sliding scale” certainly had the appearance of fair- 
ness, and the Metropolitan Board as well as the Corpora- 
tion promised, that if these terms were established they 
would rest contented,even though the companies wereenabled ‘ 
to pay a much higher rate of dividend than heretofore. 

e company—namely, the Commercial—was found bold 
enough to accept these terms, and at the same time absorbed 
another company—namely, the Ratcliff. But the other 
companies resisted en even in its amended form. 
As no other terms would be sanctioned by Parliament the 
Imperial Company withdrew a bill which they had brought 
forward, in which they sought for certain powers, t 
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finally the great bill itself came to grief, despite all the 
money spent upon it. After it had reported to the 
House it ap frequently on the notice r, but that 
was all, until on the sth of July Mr. Disraeli hinvself gave 
the unlucky bill the coup de The Premier, in his 
usual felicitious style, answered the interrogation of Sir J. 
Hogg by saying : “I fear it is quite out of of tay pha 
arrange that this bill shall be discussed to-night, but I am 
happy to tell my hon. and gallant friend that next session, 
so far as it lies in our power to do so, we will place him and 
his friends in the same position as they now occupy.” 
Thereat the House laughed ; but Mr. Disraeli said he saw 
—To a in his pa ese cory ta ape 

ir J. Hogg did not go into a frenzy, but apparently con- 
tented himeelf with oe done his duty. The Metro- 
politan Board also tried to console themselves with the 
thought that they had “done something,” which was un- 
questionably true, seeing that they had spent a very con- 
siderable sum of money, and made the gas companies do 
the same. 

Since the close of the session there has been a wonderful 
change in the ideas entertained by the belligerents over 
the gas question. The Chartered and the Imperial com- 
panies propose to mate, and are willing to accept 
the double-acting sliding scale, with a modification as to 
the initial price. The Metropolitan Board, who were pre- 
pared to submit to all the consequences of the double- 
acting sliding scale with an initial price of 3s. 9d., now 
think that price too high, and are not even sure that 3s. 6d. 
would be low enough. In fact, it seems doubtful whether 
the Metropolitan rd will ever be satisfied with any- 
thing that satisfies the companies. A very important 
letter has been addressed to the Board of Trade by Mr. 
J. O. Phillips, the secretary of the Chartered Gas Company, 
in reference to the bill which that company intend to tee 
forward in the coming session. That bill provides for the 
amalgamation of the Independent, as well as the Imperial, 
with the Chartered. The modification of the sliding scale 
is that the dividend shall not be affected so long as the 
— of 16-candle gas ranges between 3s. 6d. and 4s. 

irtually this is a standard of 3s. 9d., and as the price of 
gas is more likely to fall than to rise, the proposal is in 
avour of the public. In his letter to the Baard of Trade, 
Mr. Phillips avows the adherence of his directors to the 
policy of amalgamation, and states that they look forward 
to the complete amalgamation of the London gas com- 
panies into one company as “the only effectual means of 
securing a basis for the supply of gas to London satis- 
factory to all parties cnaeneat 

The letter from Mr. Phillips to the Board of Trade 
bears the date of November 30th. Immediately after- 
wards there appeared along report from the Parliamentary 
Committee of the Metropolitan Board. In that report 
objections are taken to the forthcoming bill of the Chartered 
Company, and a she of dezided opposition is displayed. 
Consequently the Metropolitan Board are coming forward 
again with their Regulations Bill, which is to be brought 
into Parliament in the same form in which it left the 
Select Committee. 





; THE GOLIATH, 

NOTWITHSTANDING a great deal of prejudice which has been 
raised by ignorance, or half knowledge, or professional quackery 
against the use of petroleum as an illuminating substance, there 
can be no doubt that its introduction has been a boon of im- 
mense value, and especially to all the poorer classes, affording as 
it does a great amount of extremely pure light at a very mode- 
rate cost. Its use, however, in ignorant or careless hands can 
never be quite free from danger, so long as the construction of 
petroleum lamps as commonly used is such as admits of the 
possibility of their being upset while burning and the petroleum 
spilled, There are some purposes, however, to which illumina- 
tion by petroleum seems so likely to be attended with danger, and 
that, if it occur at all, of a formidable sort, that in these cases pru- 
dence would dictatesome other and safer mode of illumination, and 
certainly ig inst must be included thelighting of an 
old wooden man-of-war, such as was the Goliath, employed as a 
school ship, and having about four hundred boys, many of them 
but small children, on board. Its use, under such circum- 
stances, could never be free from risk, even with the best 
arrangements that forethought and knowledge could suggest for 
the management of this method of lighting in the trimming and 
filling of the lamps necessarily carried from place to place in the 
po But under the actual conditions of management, or 
rather of mismanagement, and utter recklessness, which as 
reported in the public papers prevailed on board the Goliath, 
her destruction by fire, and the loss of life which has resulted, 
were so certain to have occurred that the event can scarcely be 
justly called an accident at all. The store of petroleum is said to 
have been contained ina metallic magazine hung over the ship’s side. 
How that was replenished we are not told, but the supply for 
daily use was drawn off by hand in cans, brought into 
the lamp-room, and from these the lamps were filled, the 
floor and table, &c., as well as the untrimmed lamps crowd- 
ing the room, being more or less slobbered over by the 
inflammable liquid. Had the floor of the room been covered 
thickly with sand and some boxes of dry sand kept hard by, and 
some adult charged with the superintendence of and always 
present at the lamp-trimming, the fire might probably have been 
easily arrested. If petroleum were to be used at all, the petro- 
leum tenk should have been down in the bottom of the ship, a 
close vessel of iron so arranged that the inflammable liquid 
should run into it from outside the ship, and out of 
which arrangements should have been provided to pump it 
directly up into the lamp-room and into the lamps, and the lamp- 
room itself should have been a bunk or chamber of plate iron, 
with a close-fitting door, the shutting-up of which alone would 
have been sufficient to retard, if not to extinguish fire occurring 
within it. But, although such very obvious arrangements would 
have minimised the danger, this could never have been wholly re- 
moved while portable petroleum lamps were employed in a ship of 
timber with but few adults and four hundred ignorant children 
on board. Another old wooden ship, it is said, is to be substi- 
tuted for the Goliath. To let her be lighted by coal gas is what it 
seems to us common sense would dictate, ere must be some 


+ such 





one mechanic, at least, to take care of the engines and keep them 
in working order ; the ship will be nearly empty, and therefore 
plenty of room exists for the erection of a small but sufficient 
coal gas apparatus for the production of the volume of gas re- 
prep for, say, a week at the darkest season of the year. With 
suc 


arrangements as will readily occur to any competent 








engineer, the gas-producing apparatus and the ss of using 
sak Patt ip ele 
, and with proper gasfittings throughow p the 
agin be almost absolutely safe. All the gas tubing should 
be of iron, and every foot of it in free air and exposed to view, and 
no jointed or movable gas brackets or flexible tubes admitting of 
the possibility of the gas flame being brought into contact 
with the naa: of the ship should be employed. 


ENGLISH AND BELGIAN WORKMEN. 


WE note that in the iron and coal districts the workmen are 
contesting the efforts of their employers to resume business, when 
that means reductions in prices which necessitate reductions also 
in wages; and they are doing their best to strengthen their 
position by increasing the number and significance of local 
trades unions, and by amalgamating these into federations. 
They are not invariably successful in their organisation schemes, 
for a time of dull trade and short work is as adverse t» trades 
unionism as is worldly trouble to domestic bliss—if, indeed, it 
be true that “when trouble comes in at the door love flies out 
at the window.” Hence, throughout the mining districts of 
Scotland, there are loud wailings amongst the thriftless and the 
belligerent about the decadence of the union spirit and the neces- 
sity for a strike, which shall end in the utter subjection of one 
or the other sides—the masters who would bring down, or the 
men who would uphold current wages. 

On the 24th of next April we are to have, in Birmingham, a 
meeting of representatives of unions in promotion of a sch 
approved at the Trades’ Congress at Sheffield, and more recently 
—Jast October—in Glasgow. That scheme is declared to be the 
raising of funds to enable the various trades to meet the great 
association of masters in cases of dispute. It is convenient to 
these men to forget that the federation of employers, such as it 
is, arose out of their own increasing federations. The unionists’ 
scheme contemplates the paying of 5s. per week to every member 
on strike or locked out by reason of the action of the assoviated 
employers. By their individual societies, therefore, and by their 
amalgamated associations, and by their confederations, they will 
exert their utmost to keep wages high and working hours short, 
however much it may be necessary for the prosperity of their 
several callings and their own ultimate advantage that alterations 
should be made. We cannot but say that we concur in the 
notices which have been given in most of the districts for sub- 
stantial reductions in wages—such reductions, to wit, as have 
just been served by certain of the steel-making firms in South 
Wales. Great consumers of our leading metals are waiting for 
that ease in quotations which only such reductions can bring 
about before they enter the market with that confidence which 
will remove the existing depression in the iron and steel trades. 
We do not contend that the English mechanic should work at 
wages as low as some which are paid in Belgium ; but with the 
instance before us recorded in the letter in another page, from 
our correspondent, in Staffordshire, we are inclined to think that 
he ought, in a time of depressed trade, to work for such wages 
plus the expenses connected with sending the iron to Belgium 
and its being returned to this country as the completed product. 











DOUBLE BORING AND FACING MACHINE. 

’ Weillustrate at page 5 a very neat and useful tool, manufactured 
by Messrs. Bede and Co., Verviers. The tool is intended for 
such work as boring out both ends of a coupling rod at once, or 
for boring out a couple of cylinders at the same time, or the 
stuffing box of a cylinder anda valve chest at once. The whole 
length of the machine is 16ft. 9in., and the boring heads can be 
worked at maximum and minimum distances apart of 14ft. 9in. 
and 1ft. 9%in. The boring heads are fitted with double gear, 
and the forward feed is given by differential screws. The tables 
are raised or lowered by hand. As regards the remaining 
features of the machine, we believe our engraving will be found 
to explain itself, 








THE HASWELL BOGIE. 


Ws give this week a working drawing of a bogie and axle box, 
the invention of Mr. John Haswell, locomotive superintendent of 
the Austrian State Railway, which he has applied to express 
locomotives working the Hungarian State Railways, with the 
utmost success. They have been now running for two years, so 
that ample time has been afforded for testing their merits. 

In a recent impression we illustrated a narrow gauge mineral 
locomotive, constructed by Mr. Haswell, and we then described 
the theory of the system on which he arranges his axle boxes, 1t 
will not therefore be unnecessary todo more herethan point out that 
the bogie is constructed on similar principles. The great object 
which Mr. Haswell has had in view is to produce a bogie which 
will be so flexible that it will conform easily to every varying 
contour of the road, while the engine above pursues the even 
tenor of is way. The bogie, we have termed “ oscillating,” 
because it is intended to oscillate or rock in all directions, but 
this kind of motion is confined to the bogie and not communicated 
to the engine, which consequently runs with extreme steadiness 
over very indifferent roads, 

The details of construction are so fully shown, down to the 
arrangement for lubricating the journals by an oil pad standing 
on a support beneath the axle, that we cannot but think that 
description would be superfluous, 








Lireboats ror TroopsHirs.—The India Office has, we hear, 
determined that the troopships Malabar, Euphrates, Crocodile, 
Serapis, and Jumna, shall . pplied with collapsible lifeboats of 
the pattern invented by the Rev. E. Berthon, who has agreed to 
furnish each ship with four of his boats, of specified dimensions, at 
a total cost of about £6000. 


Saw MAKING IN THE StatTEs.—A solid tooth circular saw, with 
forty teeth, of No. 5 gauge at the centre and No. 6 at the rim, was 
finished complete, recently, at the saw works of Emerson, Ford, 
and Co., Beaver Falls, in 7 hours 45 minutes. The process of 
flattening, smithing, hammering, and blocking occupied 4 hours 55 
minutes, the hammer strokes aggregating 12,764. The balance of 
the time, 2 hours and minutes, was — in drilling, 
toothing, grinding, hardening, tempering, and cooling after it was 
tempered. The teeth were gound into shape after they were cut. 
—American Manufacturer. 


COMPENSATION FOR DAMAGE BY FLOOpDs.—Mr. Crompton 
Hutton, judge of the Rochdale County-court, has _ decided that 
the Rochdale Corporation are liable in + of damage sustained 
PA Mr. Telford on the occasion of the flood in that town on the 

h of August. The corporation had constructed some additional 
drains, but had not the outlet of the sewer, and after the 
heavy rains the plantifi’s cellar was flooded. The defendants 
alleged that the storm which directly caused the damage was an 
extraordinary one, the fall of rain twenty times the average 
fall; but the judge would not hold the corporation blameless, 


marking that if th 





e work which had been done since the storm had 


only been done before it occurred, the fiood water would have 
been carried off. 





“break. However, as air is highly elastic, a hea 
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ae Walsall died sae et geure sD il 
wo! su at hi ‘errace, 
W: on Friday last. Mr, Russell’ was much beloved by a large 
circle of friends, His works and real property, which are consider- 
able, we believe descends to his nephews. Mr. Russell bequeathed 
in his will £1000 to the Walsall Cottage Hospital, and numerous 
other legacies for charitable purposes. Mr. Russell founded the 
Alma Tube Works at. Wednesbury in 1854, and to many of our 
readers his name will be well known in connection with the tube 
e. 


‘ STOPPAGE OF THE ee DockyarD eae A ig 100- 
orse power engine erec ‘or driving the machinery in the ropery 
of Tascupers Tiockert has been stopped, and it is feared that it 
ill be a considerable time before it resumes work, as the 

bed on which it rests has sunk to such an extent as to make the 
continued working of the engine hazardous, The ropery was 
closed for five months, during which time the women thrown out 
of employment received five days’ pay a week, and it has only just 
resumed work. Stocks of rope and cordage are exceedingly low, as 
there are only two dockyards at which rope is made. 


CARMARTHEN SEWERAGE WoRKS.—The various contracts for 
these works have now been completed. In the spring of 1874 the 
corporation decided upon taking steps to Prowl, the sewerage 
system of the town, and a loan of £5000 was obtained from 
Government for the purpose. About 2} miles of main sewers have 
since been construc The sewers are chiefly of brick, ranging 
from 1ft. Gin. circular to 3ft. 9in. x 2ft. Gin. egg-shaped, and are 
designed to carry off combined rainfall and town sewerage. The 
gradients being steep, to provide inst scour, the inverts are 
mostly built with blue Staffordshire bricks. The sewers are laid 
in straight lines to facilita'e inspection, with holez and lamp- 
holes in the usual manner. Ventilation is effected by frequent 
open shafts, having gratings at the street level, each manhole and 
lamphole being also an open ventilator. The manholes at the 
head of each sewer are provided with a flushing arrangement, 
consisting of a wrought iron flushing gate, working in a cast iron 
frame, so arranged that the manhole can be filled with water, 
which is then suddenly discharged down the sewer. The water 
for flushing is obtained from the town mains, excepting in cases 
where a natural supply is available. The engi for the works 
was Mr. R, J. George, M. Inst. C.E. 


LonDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The twenty-third annual meeting of this society was held 
on Saturday last in the theatre of the Society of Arts, It was 
numerously attended, and presided over b; r. Joseph Newton. 
The main feature of the proceedings was the yearly address of the 
president, and in the course of it Mr. Newton reviewed the progress 
of the Institution during the past twelve months. He adverted 
first to the obituary of bers, and sketched the careers of Messrs. 
Draycott and John Jones, who had died since the previous annual 
meeting. Afterwards he referred to the steady advancement of 
the association, to the numerous papers which had been read and 
discussed, to the necessity which existed for yet further exertions 
on the part of members—honorary and ordinary—and to the grati- 
fying fact of their meetings being in future arranged to take place 
at the Society of Arts. e concluding part of the address was 
devoted to the question of saving life in the coal mines of Great 
Britain, and to the means of providing for the destitute families of 
deceased colliers, To these ends several suggestions were offered. 
The address was well received. Subsequently, Mr. Newton was 
unanimously re-elected president, Mr. Vinecombe being re-appointed 
vice-president, Mr. W. H. Aubrey secretary (in place of Mr. J. 
Walker, who had resigned), and Messrs. Gibbon, Ronald, and 
Smith were elected as junior committee. The twenty-third 
anniversary festival having been fixed for the 19th February at the 
London Tavern, the sitting terminated. 


A STRANGE Borer ExPLosion.—An explosion, seriously injuring 
two men, occurred a short time since in a screw steamer, not under 
the survey of the Board of Trade. The boilers are circular, with 
two furnaces and one combustion chamber. The combustion 
chamber bottom follows the circle of the boiler, and is, consequently, 
lower than the bottom of the two furnaces, so that any water that 
may leak into the combustion chamber lies there until it reaches the 
level of the bottom of the furnaces, The tubes were leaky at the 
back end, and to allow the water to get away holes were left in the 
bridges at the bottom of the furnaces. By the time that the 
water reached these holes through evaporation, the space became 
almost filled with solid salt, and the holes for drainage were 
‘thereby closed up, and then the deposit of salt from leakage con- 
tinued to increase until it sometimes reached to nearly the top of 
the brick bridges. The boiler-room and engine-room are in one, 
and at the time referred to a door in the bulkhead was open into 
the hold. The steamer had been six days at sea, the tubes leaking 
badly, when a violent explosion occurred in the combustion 
chamber of the starboard boiler. The force of the concussion 
lifted the hatches in the hold, lifted the timber boards, blew open 
the smoke-box doors, and broke the middle bearing bar of one 
furnace, and blew the fire into the engine-room, seriously injuring 
two men, one of them so severely that his life was for some time 
despaired of. On examination it was found that the explosion had 
occurred in the salt deposited i bustion chamber. The salt 











in the 
had opened up like the crater of a burning mountain, showing 
where the pen had originated, but the boiler itself was not 
injured. There had beén several minor explosions of the same 
kind in these boilers.— Nautical Magazine. 


PNEUMATIO STEERING APPARATUS.—An ingenious and simple 
steering gear has been patented and presented to the Navy 
Department by Passed Assistant Engineer Baird, U.'S.N. Mr. 
Baird states, in his letter to the department, that steam steering- 
gears, being on deck and exposed to the fire of an enemy, are 
dangerous, and should never be used on board unarmoured ships 
of war, that the heat and leakage brought on deck offer serious 
objections to them even on board merchant steamers. He has 
devised a friction gearing, on the old-fashioned drum, without 
disturbing the ordinary ropes or hand wheel, and has arranged it 
so that the quartermaster may throw the power gear in or out by 
simply shifting a lever. The friction gear is worked by a paiz of 
small engines, situated under the drum, on deck, and are quite out 
of the way. They are reversed by a simple lever, which is p 
vertically in front of the hand wheel, which the quartermaster 
uses in steering. The engines are worked by compressed air, 
which is supplied from a reservoir in the shaft alley. The line- 
shaft of the main engine works an a by means of an 
eccentric, which supplies the reservoir. the propeller is 
uncoupled, and allowed to revolve freely by the pressure of the 
water, the ship being under sail, the line shaft revolves with it and 
works the air pump, so that power is supplied under sail as well as 
under steam. When the ship has not sufficient headway to 
revolve the propeller, the gear can be worked by hand, in the 
ordinary way, and as the weather is then calm, one man can steer 
easily. In order to prevent any waste of power, and also tc 
ren the pressure in the reservoir, he has devised an automatic 
instrument for starting or stopping the air pump. The gearing 
may be worked by steam, and, in fact, he proposes to connect a 
steam pipe to the steering engines, to use it as a steam gear in 
case of accident to the air pump, if it should be desired to do so. 
He employs a friction gear, as it would “‘ slide over,” in case a v 
heavy sea should strike the rudder, whereas a toothed gear woul 
blow upon the 
rudder would only force the wheel back a few spokes, and com 
the air upon the ms of the little engines, and ease up the 
very nicely ; so that his “‘ friction gear” is only an extra ution. 
ae which Mr. Baird has prepared for the chatting gaee of 
the new Mohican is said to be a marvel of lightness, strength ~ 





“cheapness, while the completeress of his working 


the stamp of elegance that is identified with the bureau to which 
he belongs,— United States Army and Navy Journal, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants‘and Dates of Provisional Protection for Six Months. 
for CLeanine TaBLe Curiery, John 


2995. I in nie 
Wate Ennots, Hepent's -road, Primrose-hill, London.—26th August, 


3964. Improvements in Looms for weaving, James Denby Lee and James 
, Leeds, Yorkshire~-1sth November, 1875. 

3999. Improvements in Execrro-macnetic Exorves and GALVANIC 
arenes to So wend Some, De cuit Dalters Seine ae ble 
for other purposes, Alexander Browne, Southampton-build: , Holborn, 
London.-— A communication from Daniel F. Kimball, New York, U.S.— 


fixing, and hois' and aes oe 

» , vy and 

merchandise, applicable also as a means for escape from fire, and for 
other purposes, Mark Henry Howard King, Al road, Croydon, 
Surrey. — 22nd November, 1875. 

4129, The production of a new or improved TexTILe Fasric, James Sharp, 
Pickle Bridge, Bradford, Yorkehiro.— 29th November, 1875. 

4339 An ae in Sewrvo Macuine N E£EDLES, Alfred Rice Allwood, 

r, Warwickshire. 

4341. An improved Fitterinc Reservoir, William Morgan-Brown, 
Southam pton- , London.—A communication from Frangois 
Midoz and Francois oit, Rue du Bac, Paris. 

4343. Improvements in and connected with Spring Sarery Vatves, 
William John Coe, Liverpool. 

£345. An improved Recom CHecx for Fire-arms, Alexander Melville 
Clark, Chancery-lane, London.—A communication from William Deeds 
Miller, Pittsburgh, U.S. 

4347. Improvements in means or eee for OpENING Stipinc Winpows, 
a, and Doors, Bradley rd, St. Paul’s-road, Canonbury, 

mdon. 

4349. A new or improved Rotter Skate, Percy David Hedderwick, 
a, N.B. 

4351. Improvements in and connected with Tor Levers for breech- 
loading fire-arms, George Jeffries, Norwich, Norfolk. —15th December, 
1875. 

4355. An improved Fountain Pen, Charles Saunders, Southampt 

4357. An improved Sree for striking fire in order to light pipes, cigars, 
and ci tes, Georges Gros, Boulevard St. Denis, Paris. . 

4359. Improvements in Prrcu Cuatys for transmitting motion, Edward 
Steele, Salford, Lancaster. 

4361. An improved mode of and apparatus for Uritistnc Fue. for heating 
purposes, John Gurney Kelley Burt, Lee, Kent. 

4365. Improvements in the Corstruction of Suirs, with the view of 
saving life during shipwreck or other casualty at sea, Duncan Maclver 





Campbell, Asknish, Argyll, N.B., and Dougald Ballardie, G Ww. 
4367. Certain improvements in Kry_ess WaTCHEs, Ferdinan Miller, 


Birmin - communication from Proellochs Fréres, Schaffhouse, 
Switzer ‘ 

4369. An improvement in Forwaces for Roastinc Meratiic Ores, Henry 
Edward Newton, Chancery-lane, London.— A communication from 
Robert McCollum Fryer, New York, U.S.—l6th December, 1875. 

4371. Improvements in apparatus for Wirinc and Binpine Hat and 
Bonnet Snapes, Henry Grunbaum, King’s-square, Goswell-road, 
London. 

4375. Improvements in Lace or Corp Fasteners, Herbert John Haddan, 
Strand, Westminster.—A communication from George Phipen Reeves 
and Edgar Horace Train, Helena, Montana Territory, U.S. 

4379. Improvements in Steam Enoine Ispicators, John Henry Johnson, 
Lincoln's-inn-fields. — A communication from Albert'Michel Jouét Pastré, 
Société Nouvelle des Forges et Chantiers de la Mediterranée, Paris. 

4881. Improvements in Cranes, Robert Baillie, London-yard, Isle of 


Dogs, London. 

4383. Imp ts in the arrang t of the Wurets, Axtes, and 
apparatus connected therewith, of road locomotives and traction 
engines, Henry La Fors, Mastricht, Netherlands.—17th December, 1875. 

4887. Improvements in Sewinc Macuines, George Browning, Bristol, 
Gloucestershire. 

4389. Improvements in the Ratsinec or Haviine of Weicuts, Edward 
Bayzand Ellington, Delahay-street, Westminster. 

. 4391. Improvements in apparatus for Concentratinc SuLpHuRIC Act, 
Sarve, aud other solutions, Manning Prentice, Stowmarket, Suffolk. 

4395. Improvements in the construction of Vacuum Pans, and in the con- 
struction of and mode of driving vacuum pumps, to be employed 
therewith, parts of which improvements are also applicable to other 

umps, Alfred Fryer, Wilmslow, Chester, and James Bingham Alliot, 
dford, Nottingham. 

4397. Improvements in Rotter Skates, William Wiight, Looe-street, 
Plymouth, Devonshire. 

4399. Impr ts in the ture of Cast, Forcep, and Rotiep 
Sree, William Shaw, Wolsingham, Durham, and William Hutchinson, 
Spennymore, Durham. 

4401. Improvements in Cuarotnc and Drawing Rerorts and in the 
machinery or apparatus employed therefor, also in the means of opening 
and closing retorts, James Steel, Glasgow, N.B. 

4403. Improved Orentne and CLosinc ARRANGEMENTS applicable to cases 
for containing jewellery, plate, papers, pictures, and other articles, 
Richard ‘Quin, Poland-street, Oxford-street, London.--18th December, 
1875. 

4409. Improved Non-porous and Virririzp Biocks, Bricks, and other 

islake 





£, 





3011. Sarery Apparatus, Benjamin Joseph Barnard Mills, Southampton- 
—A communication from Nicolas Libotte. 


3018. Topacco Box, Henry Adrien Bonneville, Piccadilly, London.—A 
communication from Jules Pichon. 


3020. ArTicuLatep Back Rest, Francois Hippolyte Maitrot, Rue de 
Trevise, Paris. 

3021. Burrow Hotes, Walter Thomas Patterson, Old Kent-road, Surrey. 
—27th August, 1875. 

3041. SappLe Bor Andrew McLaren, Upper Thames-street, London. 
—30th August, 1875. 

3088. Pox — Pianingto Srerpoal “dae tes 

3058. Pumps, nm, Liverpool.--3lst August, 1875. 

8067. Gyawastic and THEATRICAL Donseancantin, Walter Pfeffer Dando, 

Walk, London. 

3074. Emeossinc and Srawpinc, James Murdock Napier, York-road, 
Lambeth.—lst September, 1875. 

Vie Austria,—2nd September, 1875. 

3090. MaLLeaBLe Cast Iron, John Tenwick, Grantham, Lincoln.—3rd 
September, 1875. 

3127. Ramway Brakes, Arthur Allen, Cresswell, Stoke-on-Trent. 

3143. Encines, William Robert Lake, Southampton-buildings, London.— 
A communication from Joseph Symonds Foster.—7th September, 1875. 

$185. CoLounep Impressions, Julien Gueneux and Edouard Normand, 
Boulevard de Strasbourg, Paris.—11th September, 1875. 

3200. TapLe Leatner, John Garrett Tongue, Southamp 
London.—A communication from Alexandre Gtrome Jolissaint-Vondche 
and la Société Comte and Mabut.—20th September, 1875. 4 

3450. Uritisine Waste Heat, James Erskine, Dalbeattie, Kircudbright, 
N.B.- 5th October, 1875. 

3723. AppLyisc Ropes, Caatys, or Betts, for Driving Macuinery, &c., 
Martyn John Roberts, Bath.—27th October, 1875. 

3861. Foo Horns or Trumpets, William Robert Lake, Southampton- 
buildings, London.—A communiation from Felix Brown. — 5th November, 
1875. 

8930. Screwine Soves on Boors and Suoes, Adolf Angst, Zurich, Switzer- 
land.—11th November, 1575. 

3948. Rotter Skates, William Henry Bliss, Lewisham, Kent.—12th 
November, 1875. 

$951. Peecine SoLes on Boots and Sxoes, Adolf Angst, Zurich, Switzer- 
land.—13th November, 1875. 

3988. Excavatinc Macuing, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Peter J. Stryker.—l7th November, 
1875. 

4044. Carsuretrers, George Grundy, Chapel-lane, Tunstall.—A com- 
munication from John R. Allen.—20th November, 1875. 

4049. RoLier Skates, Edward Burstow, Cheapside, London. 

4056. Disencacine Sutps’ Boats, &c., Mark Henry Howard King, Albort- 
road, Croydon.—22nd November, 1875. 

4195. Woop-cuttinc Macainery, Richard Carter, Bradford —4th December, 
1875. 

4313. Wixpine Sewrne Tureap of Corton, &c., William McGee, Paisley. 
—13th December, 1875. 

4333. Steeve Link, &c., Marius Anthony Pradier, Bedford-street, London. 

4335. Soaps, &c., Frederick Cleaver, Red Lion-street, Holborn, London. 
~ 14th December, 1875. 

4343. Sprine Sarety Vatves, William John Coe, Liverpool.—15th December, 
1875. 

4391. sc pipmemnreed Sutrsuric Acip, &c., Manning Prentice, Stow- 
market. 

4395. Vacuum Pans, &c., Alfred Fryer, Wilmslow, and James Bingham 
Alliott, Radford.—18th December, 1875. 

4409. Bricks, &c., Frederick Arthur Cowell, Gunnislake, Calstock.—20th 
December, 1875. 

4438. SroprpeRinG Borties, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Charles de Quillfeldt and Karl Hutter. 
—22nd December, 1875. 
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All My now having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such applications 
at ‘. office of the Commissioners of Patents within twenty-one days of 
the date. 


List of Specifications published during the week ending 
lst January, 1876. 

1442, 1s. 8d.; 1460, 38. 6d.; 1616, 6d.; 1672, 10d.; 1688, 2s. 6d.; 1696, 
ls. 6d.; 1713, 4d.; 1729, 1s.; 1757, 6d.; 1774, 10d.; 1779, 8d.; 1782, 8d.; 
1784, 10d.; 1785, 10d.; 1786, 10d.; 1787, 8d.; 1789, 1s. 2d.; 1791, 8d.; 1793, 
10d.; 1795, 1s. 2d.; 1798, 8d.; 1800, 10d.; 1806, Sd.; 1812, 2s. 10d.; 1814, 
10d.; 1816, 1s. 2d.; 1817, 1s. 2d.; 1819, 1s. 4d.; 1820, 10d.; 1821, 1s.; 1828, 


8d.; 1832, 1s.; 1836, 18.3 1840, 6d.; 1852, 1s.; 1853, 10d.; 1864, Sd.; 1870, 
10d ; 1872, 8d.; 1876, 4d.; 1877, 8d.; 1878, 4d.; 1880, 10d.; 1888, 6d.; 1891, 
4d.; 1893, 4d.; 1897, 4d.; 1900, 4d.; 1902, 8d.; 1903, 4d.; 1905, 4d.; 1906 


4d.; 1909, 4d.; 1911, 6d.; 1913, 4d.; 1915, 4d.; 1916, 4d.; 1921, 1s.; 1922, 4d.; 
1923, 4d.; 1924, 4d.; 1927, 10d.; 1930, 4d.; 1932, 4d.; 1933, 4d.; 1938, 4d.; 
1941, 4d.; 1942, 4d. 1943, 4d.; 1944, 4d.; 1946, 4d.; 1949, 4d.; 1950, 4d; 
1952, 4d.; 1958, 4d.; 1965, 4d.; 1990, 10d.; 2050, 6d.; 2092, 6d.; 211¥, 28.; 
2234. 8d.; 3072, 8d.; 3150, 10d.; 3307, 4d.; 3448, 6d. 


«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ant phe. Sums exceeding ls. must be 
remitted by Post-office Order, ie payable at the Post-oflice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ton-building cery-lane, London 
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articles for various purposes, Frederick Arthur Cowell, G 
Calstock, Cornwall. 

4411. Improvements in Sucar Caxe Mitts, James Gregson Chapman, 
Austin Friars, London. 


4413. Improvements in ROLLER Skates, Edward Benjamin Lamb, Man- 


chester. 
4415. Improvements in or connected with Roratinc Pupp.iixc VEssELs, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 


from William Sellers and John Sellers, Philadelphia, U.8.—20th December, 
1875. 


Invention Protected for Six Months on the Deposit of 
Complete Specification. 

4438. Improvements in Stoprerisc Rotries, Jars, and other vessels, 
Alexander Melville Clark, Chancery-lane, Londov.—A communication 
from Charles de Quillfeldt and Karl Hutter, New York, U.8.—22nd 
December, 1875. 


Patents on which the Stamp Duty of £50 has been Paid 


3916. Writinc Desks, James Cowie, Little Queen-street, London.—24th 
December, 1872. 

8939. Sact, Robert Williamson and Josiah Dale, Wincham Saltworks, 
Northwich, Cheshire.—28th December, 1872. 

8952. Preventive and Removine the ScaLe in Borers, Robert Longley, 
Worsbrough-dale, near Barnley, Yorkshire.—20th December, 1872. j 
7l. Carps fur Canpinec Woot, &c., James Law and Samuel Law, Cleck- 

heaton, Yorkshire.—7th January, 1873. 

14. Leatuer, George Rawle, Temple-street, Bristol, Somersetshire, and 
William Nathaniel Evans, East-street, Bedminster, near Bristol, 
Somersetsbire.-—lst Ja»wary, 1873. 

130. Sprinc Matrress, Gillaume Prosper Lanier, Boulevard de Strasbourg, 

Paris.—13th Jc nwary, 1873. 

3959. Treatinc Paper, John Harrington, Ryde, Isle of Wight.—3ist 
December, 1872. 

40. Privtino TeLecrarn Instruments, Bristow Hunt, Serle-street, 
Lincoln’s-inn-fields, London.—8rd January, 1873. 

45. Disticiation of AmmontacaL Liquors, Alexander Angus Croll, Cole- 
man-street, London.—4th January, 1873 

38. Purtrication of Water, Gustav Bischof, Glasgow, N.B.—3rd January, 
1873. 

17. Treatinc Waste Propvucts, &c., Charles Boundy, Birmingham.— 
lst January, 1875. 

80. Sarery and other Vatves, William Leatham, Leods, Yorkshire.—2nd 
January, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 

8971. SEPARATING Ores, &c., George Davies, St. Ann's-square, Manchester. 
— 30th Devember, 1868. 

8968. Parer Touxes, John Henry Johnson, Lincoln’s-inn-fields.—30th 
December, 1868. 

° Piovens, Reginald Wigram, Leeds, “orkshire.—sth January, 

39. : 

18. Kins for Burninc Bricks, &c., Arthur Batchelar, Brockham, Surrey. 

—2nd Januury, 1869. 


Notices of Intention to Proceed with Patents. 
2964. Ixpicatine the Conrents of Casks, &c., Henry Newbold Manchester. 
2968. Borers, Edward Crossland Lumby, Halifax.—24th August, 1875. 
2978. Exrenstoy Lappers, Benjamin Franklin Stevens, Trafalgar-square, 


~~ a_i communication from Robert Gilchriest.—25th August, 

875. . 

$010. Gas, Henri Adrien Bonneville, Piccadilly, London.—A communi 
from Armand Duchesne. 





Y 








ABSTRACTS OF SPECIFICATIONS. 


2204. Sewinc Macuines, R Ashe, Boston, Massachusetts.—Dated 15th 
June, 1875. 

These improvements relate more particularly to that class of machines 
which sew with waxed thread, and wherein a barbed or crotchct hook 
works in a vertical plane beneath the material to be sewn, and an awl or 
piercing instrument works in the same plane above the said material. 


2205. Evecrro-moror Macuines, C. Clamond, Paris.—Dated 15th June, 
1875. 





The machine is essentially composed of two bundles of electro-magnets 
formed of rods of soft iron surrounded by coils of wire. These two 
bundles are united electrically by a commutator; one of them is fixed 
and remains always magnetised in the same manner; the other is 
movable, and in the rotative motion the direction of its magnetisation 
changes alternately from one electro-magnet to the other. There follows 
therefore between the poles of the electro-magnets of the two bundles 
succeasive attractions and repulsions which create motion and motive 
force. 

2206. OsteRs, C. Rermerkamp, New Cross-road.—Dated 16th June, 1875. 

The inventm has a wood or iron stand about 4ft. long, 3ft. high, by 2ft. 
wide, upon which he has two or three pair of wooden or iron rollers, 
The first pair of rollers are made with grooves for guides to run into, 
The other part is covered with india-rubber about jin. thick; the other 
rollers are covered entirely with india-rubber same thickness as above. 
The said rollers are made to propel by steam, horse, or hand power. 
Between the rollers he places several springs or steel knives, made soas 
to grip the osier firmly as soon as it enters on two sides, from which it 
passes to other springs or knives made so as to grip the other part of the 
osier not before touched, by which means the bark becomes loose, in 
fact falls off. By this process the peeling is not only done much faster 
than by the old process, but it also prevents the osiers or willows from 
being split and ming almost useless to the basket maker, which is 
the case to a great extent by the old method. By this invention osiers 
or willows can be peeled at any time of the year, by if not ripe for 
peeling to boil or put them in steam for fifteen or twenty minutes. 
2207. Steam Enoines, H. P. Holt, Royal Inswrance-buildings, Leeds.— 

Dated 16th June, 1875. 

The First part consists inarranging waste water valvesin cylinder ends, 
which are opened by gravity or springs against the steam pressure when 
it falls and are closed by the pressure of steam when it rises. The Second 
part consists of an arrangement of loaded elastic bellows or cylinder, or 
mercurial syphon and float in communication with the condenser, the 
motion of which bellows or cylinder, due to any variation of the vacuum, 
is utilised to regulate the flow of the injection water into the condenser 
and the speed of theair pump. 

2208. Decorative Meta Canisters, G. 8. Burton, Clerkenwell.—Dated 
16th June, 1875. 

This invention consists in inserting a looking glass in a tin canister 
or other metal article requiring to be Geconmted 
2209. Leararn, R. Lee, Philadelphia.—Dated 16th June, 1875. 

This invention consists in the employment of vibrating arms attached 
to a revolving disc, which gives them a to-and-fro movement. To these 
arms is fixed an embossing roller or rollers, with suitable devices thereon, 
which on the forward movement of the said arms embosses or imp 
the shape on the leather, but on the return movement the rollers are 
lifted clear above the leather, so that the rollers only act on the leather 
in one direction or stroke of the arms, The pins or studs on which the 
rollers revolve are made hollow to contain lubricant. When it is required 
to glaze the leather the rollers are withdrawn and glass substituted. 
2210. Jam Norts, J. I. Wiles, Cornhill.—Dated 16th Junc, 1875. 

The invention consists in the employment of a single nut which is split 











shen Sate two tn s wines exvecn thin sale Sf he Die & See ee 

parts being Le mplin Sade grog, ny In connection this 

split nut a screw or wedge is employed to force the two parts of the nut 

to or apart from each other. 

2211. Forwaces, F. Jolly, Horwich.—Dated 16th June, 1875. 
consists in certain iny ts 


This invention upon the furnaces 
described in the specification of letters patent ited to the inventor on 
1874, No. 2440. The present favention in sub- 


the lith J uly 

stituting a of copper or other pipes for the perforated pipe described 
in the said patent. 

2212. Avverrisina, J. Smith, Glasgow.—Dated 16th June, 1875. 

This invention consists in using or adapting and f the vertical 
ex surfaces of mirror frames, sideboards, bookcases, 
and umbrella stands, and buffets, with panels of glass, 
con' ornamental designs of adv: g cards, bills, or tablets. The 
advertisements may be — = the panels themselves, or may be 
made separately so as to be remo’ at pleasure, and they may be made 
opaque or transparent, and when the latter they may be illuminated to 

luce a more striking effect. 
2213. Seartnes ror Sream Borxers, J. Reilly, Manchester.—Dated 16th 
June, 1875. 

This invention consists in the employment of metal and sea 
made as metal chambers containing water, of which there is a continuous 
supply, and also in various arrangements of double piping, through which 
heat and water circulate. - 

2214. Lapies’ Skirts, KR. B. Rodger, Aldersgate-street.—Dated 16th June, 
187, 


5. 

According to this invention the effect of ‘‘ appliqué” work is produced 
in a cheaper manner. I+ consists in printing the d by means of 
wooden blocks, and forming a raised embroidery stitch at the edges 
thereof. By this means the fabric which is used for the filling in between 
the outlines of the pattern is dispensed with. 

2215. Drvine anv Stretcuine Fisrovs MaTeria.s, S. Emaley, Bradford, 
and §. Smith, Keighley.—Dated 16th June, 1875. 

This invention relates to employing steam cylinders and stretching 
rollers over which the hanks are , also in employing a fan between 
the cylinders for drying; the steam cylinders are constructed with inlet 
passages for steam and outlet for the condensed steam at the 
same ends of the cylinders ; the water is brought to the discharge pipes 
by lifting buckets, curved plates, or screws. The cylinders revelving 
cause the water to run through the buckets, plates, or screws, disc! 
it through hollow shafts fitted on the cylinders, the other ends of the 
cylinders are closed, on which are fitted shafts which work in movable 
discs formed with openings weomae | the ing of the hanks on to the 
cylinders ; rollersare then passed through the bottom parts of the hanks, 
the rollers are fitted in movable brackets acted on by screws worked by 
bevel gear to give the tension to the hanks ; underneath the cylinders is 
fitted a fan to give a current of air to the hanks slowly moving round. 
Drying them. 

2217. Srorprers ror Borries, N. Thompson, Brooklyn, New York.—Dated 

Bay «6 en 1875. i. lhe ie th 4 

‘or this purpose a cap or cover is employed to pass over the end or 
neck of the article oo be tan d. In the crown of this cap is placeda 
disc of cork or other suitable material, and in the cylindrical portion 


thereof are placed a number of internal studs which correspond and act 
in combination with inclines formed on a ring or short cylinder within 
The ring or short cylinder has lugs or proje2tions 


the cap or cover. 

} aww 4 thereen, which between projections on the neck of the article 

to be stopped, and are formed to take under such projections. 

2218. Vessets ror Contarnina Poison, J. H. Johnson, Lincoin’s-inn- 
fields. — Dated 16th June, 1875. 

This invention consists in the employment of a bottle or jar having in 
prominent relief the representation of the front of a skull, for the purpose 
of constantly inculcating caution in the use of the contents, whilst at 
the same time affording facilities for handling the vessel. 


2219. Live Rarts, J. H. Johnson, Lincoln’s-inn-fields.—Dated 16th June, 
1875. 


This invention consists in the application to life rafts of floats, each 
composed of an inner sheet metal drum or air vessel, an outer —, of 
waterproofed canvas or other suitable fabric, and a mass of cork packed 
into the space between the said drum and the outer casing. 

2220. Preservinc Meat, G. E. Campbell, Ballyshannon.—Dated 16th 
June, 1875. 

This relates to stesping meat, game, and poultry in boiled fat hardened 
by animal gelatine and to hermetically sealing up the pores. The exterior 
is then washed with borax and packed in straw previously saturated with 
diluted sulphuric acid. 

2221, Comstne Macuines, J. Stake, Manningham, Bradford, and H. W. 
Whitehead, Holbeck.—Dated 16th June, 1875. 

This invention ists in the adaptation to the drawing-off » echanism 
of combing machines of a skeleton barrel-shaped ribbed roller formed of 
sheet brass or other suitable material. 

2222. Gimp Looms, R. Stone, Derby.--Dated 16th June, 1875. 

The ebject of this invention is so to construct gimp looms as to enable 
them to work automatically. Instead of a the gimp threads upon 
one shuttle bobbin as is usual, the inventor provides for each p thread 
a bobbin of peculiar construction which will give off the required amount 
of thread at each throw of the shuttle and wind up any slack that may 
remain unused. 

2223. Granp Pianorortss, A. N. Wornum, Store-street.—Dated 16th June 
75, 





1875. 

This provisional specification describes constructing the ‘‘ action” so 
that the “‘ heads” of the “hammers” face the ‘wrest plank” and the 
keys, and arranging the “damper action between the ‘“ hammers” 
and the “wrest plank.” The “action is arranged so that it may be 
drawn out from the bass side of the case, and not as heretofore, in front, 
or it may be taken ont from beneath. The ‘“‘ keys” are arranged so that 
they may be taken eut of the instrument from the front without disturb- 
ing the other parts of the “action” and ‘‘ damper action.” A metal 
bridge is with an over-hanging lip for the upper octaves, and so 
more space is obtained for the dampers, In order more directly to resist . 
the strain of the strings iron braces are employed, which extend between 
the strings, so that the strings lie in a plane passing .between the upper 
and lower edge of the braces. 

2224. Hanoine Brake Buiocks, A. Burdess, Coventry.—Dated 17th June, 


1875. 

The novelty in this case consists in hanging the brake-blocks of railway 

vehicles to a triangular link pivoted to the vehicle frame and connected 

to the brake ap’ tus, so us to gain a leverage thereby and thus to give 
considerable aid to the brake apparatus when applying or operating the 
brakes. 

2225. Draininc, Dryinc, aNnD CONCENTRATING SuBsTances, A. Fryer, 
Wilmslow, and J. B. Alliot, Radford, Nottingham.—Dated 17th June, 
1875. 

These improvements relate, First, to the centrifugal machines used for 
such purposes, and consist in improved apparatus for dealing with such 
substances as are difficult to drain by the ordinary centrifugal machines, 
because the layers first drained under the influence of centrifugal force, 
form an almost impervious coating upon the filtering surfaces and so 
prevent the escape of fluid; also in apparatus for facilitating the di 
of drained or concentrated material from the machine, and in improved 
methods of preparing sugar for and treating it in the centrifugal machine 
with the object of producing sugar similar in quality to those usually 
known as loaf sugars, and in methods of and apparatus for keep’ 
separate the different qualities of drainings from such machines ; an 
finally in methods of and oye for separating liquids from solids 
when the solids are removed by centrifugal force from the sui faces where 
they have been deposited. 

2226. Warerrroor Garments, J. R. W. Luck, Walbrook.—Dated 17th 
June, 1875. 

The novelty of the invention consists in adapting to waterproof 
garments, for example, a short coat and ordinary trousers made of 
waterproof material, an arrangement of ae perforations pro- 
tected externally by a covering lined with a glazed fabric which prevents 
damp or water being attracted towards the perforations. 

2227. Permanent Way, W. E. Gedge, Wellingtc»-street, Strand.—Dated 
17th June, 1875. 

This invention relates to particular forms of wrought iron sleepers and 
a mode of fixing the rails to the sleepers by bolt or pin with metal key or 
cottar in lieu of the ordinary wooden wedges. 

2228. Recisterinc Passencers, V. I. Feeny, Brixton.—Dated 17th June, 
1875. 

These improvements consist in a combination of turnstiles with a 
registering cylinder or barrel and pencil or matker in such a manner 
that the same marker registers upon a piece of paper or other material 
upon the cylinder both the entrance and exit of passengers and the 
number of passengers entering and alighting during each division of 
the journey. In applying these improvements to an omnibus two 
turnstiles are placed upon a platform at the rear end of the omnibus, 
and are thrown in and out of gear with the checking apparatus by the 
pressure of the passenger upon a tread plate, both turnstiles revolving 
in such conjunction that no two passengers can pass in together between 
any two arms of the turnstile and be checked as one passenger. These 
turnstiles are connected with the registering barrel by gearing, which 
upon the entrance of a passenger sect the barrel revolving and cause a 
horizontal mark to be made upon the paper by pressure of the marker 
against the barrel. The turnstiles are connec h the marker in 


such a manner that upon the exit cf a passenger the pencil or marker 
will move along its axis and make a vertical stroke upon the paper, the 
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barrel remaining stationary, and the maxker. Jo co arranged thet oh sack 
section of the journey an attendant may, using a or ke an erhee 
back barrel, or may be re 

ae made to traverse its axis, the marker remaining 


2229. Buockma Hats, W. Grimshaw, Ashton-under-Lyne.—Dated 17th 
June, 1875. 


The features of novelty of this invention consist in the construction of 
a novel description of tip stretcher and hat whereby 
the blocking of hats may be 
certainty than has been and in such a manner as by 

the tension of the felt to the hat not being liablete alter its 
shape a’ blocked. The ti tructed with a vertical 





carotaha te 
t, surroun which is Ay ne: piece which carries at its w 
extremity a series of arms connected thereto by suitable connecting links, 
the arms, which assume the form of a cone, constituting the lower halves 
of clamps whereby the tip of the hat is stretched outwards as such 
clamps descend to the horizontal position, and at which instant a 
crimper with radiating arms is caused to uw the exposed surface 
of the felt between the clamps, and thus the tension. Th 
blocking apparatus consists peed of an upper and lower cross-head 
moving up and down in suitable guides, the forming carrying the banding 
ring and a series of fingers whose extremities form clamps for laying 
hold of the hat brim, and the lower is provided with a ring 
which raises the lower halves of the clamping pieces by a self. 
‘bed. e hat-block is 


motion in the manner and for the purposes d 
secured at the top of a vertical shaft in the centre of poowheg ore and 
is forced upw: by a spiral spring applied to the lower extre of 
the shaft. A simultaneous motion is imparted to the clamps and ban 


ring, and the latter is accelerated in its descent at the proper instan' 


until the hat brim is extended to the desired limit, whena crimpez, 
consisting of radial arms attached to a sleeve piece, is raised so as 
break the tension of the brim. 


22380. Surrace Conpensers, L. Mills, Newcastle-upon-Tyne.—Dated 17th 


June, 1875. 
The object of the invention is to facilitate the cleaning of the tubes of 
surface condensers, the putting together of the parts after they have 
been cleaned and examined, and to obtain.a greater cooling surface in a 


ven 8 In performing this invention the inventor arranges the 
ed y eelenttion in sets or nests, by which means the tubes can be 
taken out to be cleaned. 


2231. Emsroiperine Macuines, S. F. Vieville, Pavis.—Dated 17th June, 
18 


This consists in the employment of continuous lengths of threads 

instead of short lengths, icable to the Heil hi Sever 

arrangements are described for carrying the invention into effect. 

8008. Workinc Heavy Guns, R. A. E. Scott, Beckenham.—Dated 17th 
‘une, 1875. 

The main object of the present invention, which is an improvement on 
the inventor’s former amg ane for working heavy guns, is to so construct 
and arrange the gear for og es hee guns that it can be driven either 
by a motive power engine or by d power, so that should the motive 
power engine get out of order or fail through any cause, the gun will 
oa thereby be rendered ueless, but may be temporarily worked by hand 
2233. Suearine Surer, W. M. G. Turquand, Denbigh-place, Pimlico.— 

Dated 17th June, 1875. 
M9 provisional specification describes an apparatus for holding the 
sheep. 
2238. Tar, A. Butterworth, Rochdale.—Dated 18th June, 1875. 

This invention relates to certaia improvements in the construction of 
taps to be used in combination with r engines for pumping up beer 
or other liquids from casks or barrels, and is de ed to dispense with 
the stillages and barrel tilters at present employ 
2239. Skatina Riv«s, H. J. West, Stockwell Park-road, and G. C. J. 

De Jacobi du Vallon, Epsom.—Dated 18th June, 1875. 

According to the present invention a skating rink is constructed of a 
shallow tank on which a t sheet of water is frozen to ice by the 
circulation of cold brine pc a cells on the underside of the tank. The 
surface may be rendered undulating like the ice on a pond by supporting 
the tank on springs, air cushions, or on a bed of water. 
oon. Fire-arms, J. D. Greene, Southampton-buildings.—Dated 18th June, 

5. 


This invention consists in adding a revolving pannier or cartridge 
holder to a belt gun, the pannier rotating and the cartridge being pro- 
pelled by the action of the bolt and to a three-armed lever in connection 
with the trigger for locking the bolt at the moment of firing. 
eS een Grates, WN. A. Coste, Port Said, Egypt.—Dated 18th June, 

875. 








This provisional specification describes an arrangement of rocking 
fire-bars. There are two series of fire-bars which are rocked in opposite 
directions. 

2247. CusHionING THE PisTON AND Siipe VALVE or DIRECT-ACTING 
Sream Enatnes, J. Pickering, Stockton-on-Tees.—Dated 18th June, 1875. 

This improvement relates to working direct-acting steam e! es for 
preventing piston and slide valve striking the ends or covers of cylinder 
and steam chest, and is supplemental to the patent dated Ma: 14th, 
1874, No. 932, which improvement can be used for other purposes where 
a reciprocating motion is required. It consists in an arrangement of 
inlet and outlet es and steam ports for cushioning with steam 
pressure the piston and slide valve. 

2257. Winvine Yarns, C. F. H. Bollé, Manchester. —Dated 21st June, 1875. 

It relates to self-acting machinery principally for winding yarn or 
thread on to cards for the market, and ists in binati and 
arrangements of mechanism for the P og need Each winding head is 
formed of three or more spindles in the same horizontal plane. The 
spindles rotate to wind the threads by flyers upon the cards which are 
in holders that are traversed to and fro to distribute the thread evenly. 
There are two bars for carrying the cards so that one card bar is 
stationary while the other is traversing, and they are exchanged one into 
the place of the other by a Lenape g shaft having end flanges. The 
traverse is effected by two screws and half nuta alternately gearing with 
each screw, being regulated by a shaper. The changing movements of 
the half nut are Seats to actuate a ratchet which releases the catch when 
the card is full, and then a s g withdraws the shaper, and the same 
movement disengages the wind clutch, releases the half nuts, and 
brings them into mid-position between the two screws, acts to bring the 
flyers into the same ae, and lifts the ratchet pawls to allow a weight 
to bring the ratchet back to its starting position. The movement of the 
traverse in winding the first layer of thread lifts a knife attached to the 
card bars and cuts the threads between the full cards and the cards then 
being wound. 

2259. Repucino THE LaTeraL Vipration or Locomotives, £. Tilp, 
Vienna.— Dated 21st June, 1875. 

This invention consists in locking together the contig ends of the 
locomotive and tender, or of two carriages, by means of a spring bolt 
projecting through the end framing of the tender and fitting with a 

vel head into a correspondingly formed recess in the end framing of 
the oy ow The locking bolt is connected to transverse levers having 
studs bearing against the end framing of the engine on each side of the 
locking bolt, and so arranged that on ing on to a curve the one lever 
or the other will be pushed back by the stud on account of the angle 
formed between the end frames, and will thus withdraw the locking bolt 
sufficient to allow for the angular position of the engine and tender. 
2261. Coytrotine THE Motion or Bertus, W. Morgan-Brown, South- 

ampton-buildings.— Dated 21st June, 1875. 

This invention describes a berth carried and balanced on an oscillating 
axle in combination with a frame carriage, and a means of locking the 
cal as well as a method of compensating the weight inthe upper 
part of the body by a self-balancing berth. 

2849. Row ocks ror Boats, W. R. Lake, Southampton-buildi 








of two layers of material 

: aon ogg ore the holes _ and peony a se scr 
in; to a collecting screw for condu produce 

the PET i en's comareaion one th 


xg e to be rapidl 

cleaned from the grain when the material to be 0, ted on is changed, 

and to various contrivances of valves weighted by the corn itself for 

adjusting the blast. 

H. P. Dunbar and T. C. Lothrop, Boston, 
Massachusetts.—Dated 17th December, 1875. 

This complete specification describes the invention as follows : —This 
invention relates to the manufacture of floorcloths an other 
articles of a useful and ornamental nature from vulcanised india-rubber, 

hereby the i tors are enabled to produc Squares cx designs, varying 
in extent and character with the use to which they are to be put, an 
obtain a product which shall withstand a great amount of wear. And 
the invention consists of a product composed of a base or foundation of 
cheap compound of rubber, overlaid or inlaid with a series of strips, 
pe or characters, of a thi msive material, which is 

le 








n and more ex 


ca) of prone any desired colour or tint, these strips or figures 
been in the —- of the vulcanising process imbedded ifi the 
foundation, so that a ormly even surface exists over the whole. 


22835. Wearine APPAREL For Savinc Lire rrom Drownine, C. M. 
Millbank-street, Westminster.—Dated 18th June, 1875. 
e novelty of the invention consists in adapting to the body, 


when a covering of waterproof material, an arrangement of 
king of the form of a boat, provided with an openin; 
amidships ugh which the body is inse in a manner which w 


enable the fore and aft parts of the boat-like air vessels to bed well 


all the steam to come into direct contact with the surface on which it is 
condensed, in order to make condensation effective. The inventor alse 
claims nee of his invention the means employed to prevent (when 
necessary) condensed steam from reheated by the unvondensed 
steam ere the condensed steam leaves the interior of the condenser, viz., 
by attaching small shelves or troughs to the condensing surface (when 
condenser is vertical), which arrest the cond steam flowi 
down the condensing face, conveying it from off taat surface, an 
hastens it to its final outlet. A pipe suffices for this purpose when a 
cylindrical condenser is in an oblique or horizontal position. The object 
of attaching a shelf or trough to the condens' surface of a condenser 
is that the condensed steam may be taken from the condenser suffi- 
ciently cool to be used at once as feed-water for the condenser in order 
economise water. 
2260. Breecu-Loapina OrvNaNcy, R, Punshon, Anerley Park.—Dated 
2lst June, 1875, 

The object of this invention is to obtain increased facility for firing 
and to prevent the eseape of gas by constructing the breech end of the 
gun so as to form a movable breech with a chamber or chambers for con- 
tat the charge, such movable breech hp | horizontally on a pivot 
and being secured in position for firing by a bolt at the rear end or by 
sliding bars and a ring working on the barrel. 

2262. Grate Bars, B. 7. Hughes, Chancery-lane.—Dated 21st June, 1875. 

This invention relates to an improvement in grate bars for steam 
boiler furnaces, and designed with special reference to the eens 
finer grades of coal, such as peat coal, but applicable to burning other 
grades, and it consistsin a plate or bar composed of a sories of longi- 
tudinal arches, as more fully hereinafter described, the object being ta 





against the chest and back of the wearer. Suitable ti for 
coupling the air vessels together are provided, which pass under the arm 
pits, thus giving security and stability to the whole structure when used 
as a means for preserving life in water. Secondly, the novelty consists in 
adapting to ordinary or waterproof coats or dresses an air-bag zone 
formed of a double lining of waterproof material placed in a ition to 
bed st, the back and chest of the wearer when inflated, suitable 
faste being provided which will give security with expansion. The 
collar of the coat or dress when turned up forms a cap or cover for the 
neck and head of the wearer. 

2236. Mirre Corrina Apparatus, W. H. Michelmore and J. Reap, 

Borough-road.—Dated 18th June, 1875 

This invention relates to apparatus for cutting the ends of pieces of 
wood to mitre and other angles, so that when put together they form 
corners of rectangular or polygonal figures ; the improvements consisting 
in making the knife meve in a curved path over the wood, so as to cut 
the fibres not directly across them but with a gliding angular movement, 
thus diminishing the force required and effec the cut of fine mould- 
ings without damaging them. 

—_ ADVERTISING CALENDAR, J. Gumprecht, Shoreditch.—Dated 18th 
rune, 1875, 

The feature of novelty of this invention is surrounding the date in the 
centre of each sheet of a calendar with a.vertisements which may be 
printed in various colours, thus affording a new and attractive means of 
publicity to manufacturers and others. 

2240. Fixino TeLeGRaPn Posts, J. Oppenheimer, Manchester.—Dated 18th 
June, 1875. 

This invention relates to an improvement upon that invention for 
which letters patent were granted to the applicant dated 20th November, 
1867, No. 3286. 

8242. Warcumakers’ Pea-woop, J. N. Harmer, Whittlesea, and A. 8. 
Wright, Doddington, Cambridge.—Dated 18th June, 1875. 

This invention consists in forcing the strips of wood intended to form 
the peg or other article through suitable hollow cutters or dies by which 
the desired shape and finish are given to them. The tvol eg chr con- 
sists of the aforesaid hollow cutters or dies a gic age one ind the 
other ; the first being a roughing-out cutter and the second a finishing 
cutter, the piece of wood being forced through both cutters or dies 
at one operation. If preferred the cutters or dies may be used suc- 
cessively. 

2243. Economisine, C. D. Norton, Stoke Newington.—Dated 18th June, 


875. 

A small shielded jet of gas conveyed by an auxiliary pipe to within a 
short distance of the main burner, or a lamp for that purpose. 

2246. Borne anv Courtine, J. G. McGillivray, Stonehouse, Plymouth.— 
Dated 18th June, 1875. 

The feature of novelty of this invention of improvements in machinery 
for boring and cutting simultaneously consists in satay and cheaply 
‘cutting simultaneously any required number of slotted or round holes in 
posts for railway or farm fencing, a: well as for cutting and slotting 
timbers generally which are to be mortised together. 

2247. Lire-rart, M. H. Brown, New Cross.—Dated 18th June, 1875. 
The features of novelty of this invention consist in constructing life- 





rafts or pontoons of several oblong cassoons placed parallel to each other 
and secured by ropes transversely under them, and longitudinal 
rods which serve to the said cassoons togeth Th 





fg e are 
made of a double casing filled with cork shavings, and the interior is 
divided into water-tight tanks for the storage of food, water, or other 
necessaries. The ends of the outer cassoons are rounded off so as to offer 
as little resistance tothe water as possible. The life-boats consist of two 
cassoons together, which when they are opened out are secured 
in that position by means of braces and toggles and jaws. 

2250. Tramway Ro.uine Stock, W. Morgan-Brown, Southampton-build- 

ings. —Dated 19th June, 1875. 

This invention consists in the following improvements,—An improved 
counter for passengers, mechanism for imparting motion to the counter, 
— construction of the doorstep, a spiral staircase, an arrangement 

or using the carriage in both directions, a new arrang it of cal 
to be turned at each journey, a novel construction to facilitate the passage 
of the ca over rapid curves, appliances for turning the ca: e end 
for end, and form mechanism with pivot or centre for raising a 





ca 


2251: Gas Generator, P. Fageol, Paris. —Dated 19th June, 1875. 

This invention relates to that description of apparatus for generating 
combustible gas wherein atmospheric air is caused to pass throug 
chambers containing volatile oils such as ) segphaccncom so as to become im- 
—— with the vapour thereof. In the present Sapronse: aaceunne 

he air is caused by a fan or other forcing apparatus first to passin con- 
tact with water in order to separate therefrom any impurities, and isthen 
made to pass successively through a number of compartments containing 
the volatile oil with the vapour of which it b impregnated, after 
which it en her compartments containing cotton or other fibre 
through which the im ited air is made to pass in order further to 
purify it before being led away to be burnt. 

2252. Drawine Liquips rrom Casks, 7. B. Randall, Lime-street.—Dated 

18th June, 1875. 

This invention relates to a novel and simple apparatus designed for 
application to casks, or barrels, metal cans, bottles, jars, and other vessels 
containing oil or other liquids, to facilitate the pow out or drawing of 
such liquid, and to graduate and control the quantity of liquid trans- 
ferred from one vessel to another and prevent undue disturbance or 
agitation of the said liquid. 


RA0P, Tanaem, G. Haseltine, Southampton-buildi 








78.—Dated 19th June, 


1875. 
This invention relates to a novel formation of the surfaces of a target, 
b ovsene B the exact portion thereof struck by a bullet or projectile may be 
pone tely and accurately ascertained and readily transmitted any 
tance. 
2254. Srorrine ruN-AwAy Horses, W. V. Brodribb, Woolwich.—Dated 
19th June, 1875. 
This invention consists in the construction of an improved apparatus 
for stopping or eye Bona or restive horses without injury, by 
of the horas 





yp 198. —Dated 
28th June, 1875. : 

The said invention relates to rowlocks for boats, and is carried into 
effect by attaching the rowlocks to the gunwale of the boat or rowlock- 
late by a joint or hinge in such a manner that it can be readily turned 

nbeadd when not required for rowing. 
sent. hon yt Circuits, A. M. Clark, Chancery-lane.—Dated 28th 

une, . 

This invention is more especially — to be applied to fae simile or 
auutographic telegraphs, for which the inventor obtained Ries letters 
patent ; but it is obvious that y may be 


applied to most other tele- 
uraphs, such, for instance, as the Mcrse and Th 


ipl ists in a divisi if thi trimamattting batter - An wal 
ciple cons na on 0 C) current, an 
the placing of that battery at the receiving end of a want : 
2501. Sares, F. Niblett, Hammersmith.— Dated 12th July, 1875. 

Acco to this invention safes and rooms are 
framework constituting the angles of the safe, erence of cast steel, 
to which the sides, top, and bottom are fixed in shape of panels, pro- 
gactions Weing tndte-<e the Gaming fitting into recesses in the panels. 

e door has dogs on the inner face, slots in the 
framing, and secured inside by lat are notches in 
the dogs by turning the handle, On the hinge side latches are made on 
closing the door to project through the framing into on the door. 
4338. Grain-cLeanina Apparatus, W. Morgan-Brown, Southampton- 

buildings.—Dated 15th December, 1875. 

This invention relates to cleaning corn with or without the combination 
of thrashing apparatus ; to conveying oe cen See on 
an endless apron; to a dow fan attached to the thrashing 
machine, or used separately for only; te an endless apron com- 








ling the nose ‘so as to impede or render brea’ 


difficult) by means of two hollow metal thum ieces hinged to 
openings in a metal band, which takes the place ofthe poy nt, 
6 en 


such thumb pieces being operated by pulling a rein 
of the said band. a! 


2255. Meratitic Bepsreaps, H. Tylor and R. W. Martin, Queen-street, 


pr ag ery 19th June, 1875. 

M ic bedsteads have a screen or extra foot to stand a distatice away 

from the foot proper, the connection between the two being by sockets at 

the bottom of the legs. 

2256. Fou.ine, Mitiine, anv Fextina, L. Webster, Dewsbury, Yorkshire. 
—Dated 19th June, 1875, 

This consists in the a ion to cach of such machines of a ite 

e e for driving and dispensing with the shafting belts and 
8 now necessary. 

eg) sapere Sream, A. Norfoik, Ross, Hereford.—Dated 21st June, 

5 


condenses steam upon a surface of copper or any other 
material. The condensing surfaces are ef cylindiical, globular, flat, or 
other form. The heat from the steam on condensation is transmitted 
through condensing surface or plate into water, as with 

A, 4 - w lai 


e im no d as an invention is mode 
of introducing all the, steam to be on to the condensing 
or plate. The staan on Gaeting ef po io acy sry a 
pe eg pee et oe 
Sear Linge ees ala 








‘times employed instead of the rub 





prod a very light open sags and which with the blast usually 
employed, it will be impossible to heat so as to warp or twist out of 
shape. 

2268. Fryers, J. B. Farray, Halifax.—Dated 21st June, 1875. 

These he constructs of cast iron and without the ring around the cxtro- 
mities of the arms. 

2264. Crop Crusners, W. Gray, Brownrigg, Haddington.—Dated 21st 
June, 1875.. : 

This invention has for its object to roll or pulverise the soil between 
drills or rows of growing crops, principally beans, mangolds, potatoes, 
turnips, and such like. 

2265. Inpicators, FE. T. Darke, Camden-road.—Dateu 21st Jwne, 1875. 

According to this provisional D garry ey a ratchet and a or equi- 
valent instruments are combined with the drum of the indicator to hoid 
the drum pegey et except when it is required to take a diagram. 
clip, merely to facilitate the adjustment of the cord, is also described. 
2266. WeriaHinec Macuiyes, F. Bolton, Weaste, Lancashire.—Dated 21st 

June, 1875. 

This invention consists in constructing a steelyard or beam or spring 
balance a special manner for weighing treacle and other similar 
articles which have to be put inte vessels brought by the purchaser, which 
vessels have themselves to be first weighed or balancod before the 
article to be.sold can be put in them and weighed ; and consists mainly 
in so constructing the machins that when the vessel to be weighed is put 
on the weighing pan or plate the finger of the index will move forward 
vatil the jar is balanced ; a finger cn a slide scale is then moved up to 
mark the weight of the vessel, and the material to be sold being put 
therein the finger on the index will rise with the weight, showing the 
quantity inserted. 
bag poem J. H. Johnson, Lincoln’s-inn-felds,—Dated 21st June 

1875. 


This invention relates to the production of a new kind of beverage 
having milk for its basis, and which may be designated—First, Milk beer 
(whick may be of single or double strength), Secondly, spirit, or 
alcohol of milk. Thirdly, milk liquer. 

. PREPARATION OF Foop ror Live Stock, J. Fordred, Tottenham, 
and J. A. Clarke, Long Sutton.— Dated 21st Jwne, 1875, 

This invention of an improved food for cattle or other live stock 
consists in mixing water, malt, and linseed meal together. 

2269. Door Fastener AND ALARM AND TABLE BELL ComBinen, &. C. 
Bacon, Bolton, Massachusetts. —Daled 22nd June, 1875. 

This invention consists in the arrangement and combination of a door 
fastener of peculiar construction with an alarm, whereby such dcor 
fastener and alarm may also be used asa table or call bell. 


2270. Recensrative Gas Furnaces, J. R. Wright, Uddingston, Lanark. 
—Dated 22nd June, 1875. 

This invention consists of an improvement in regenerative gas 
furnaces, by which the products of comtustion are carried down into 
the regenerators without striking the arch or wall of the regenerator 
chambers, as is the custom in the present mode of constructing such 
furnaces, 

2272. Bossin Net Lace Macuines J. Archer, Radford, Nottingham, and 
.F. Draper, Hyson Green.—Dated 22nd June, 1875. 

The inventors prepare the threads employed in a twist lace machine 
after they are entered in the machine by means of oil or other lubricant, 
which is supplied to the points at each take up by means of a cloth 
covered bar placed at the back and secured to the work bar; tho 
covered bar is provided with a lubricant supplying trough. 

2278. Reapine Macuines, £. Livesey, Penwortham, and T. Berry, Preston. 
—Dated 22nd June, 1875, 

The novelty of this motion or apparatus is of a gencrous nature, and 
consisis in the substitution of a hand for a foot action, in disengaging the 
— p tf The attendant seated on his machine has his horses 
to guide, the level of his land to observe, and lift or lower his scythe to 
suit such land. Should he miss his foot-hold on the catch lever when 
he wants to unlock, his balance is lost, a nd he is precipitated from the 
machine, possibly into the machinery, killed or seriously damaged. By 
the application of this simple apparatus or motion all such danger is 
removed, more work done, with loss ‘tistress to man and horses. 

2274. Extincuissine Fire on Boarp Suips, D. Cargill, Dundee, Forfar. 
~—Dated 22nd June, 1875. 

The features of novelty which con«titute this invention are the 

stems of extinguishing fire by steam, cabonic acid, or other fire ex- 
tinguishing gas, substantially as described. 

2275. Wravine anv Spinnina Macuinery, W. Tice, Wersley, Lancaster. 
—Dated 22nd June, 1875. 

A composition or compound of india-rubber is treated in such a manner 
as to free it from sulphur, and it is brought to suth a hardness that the 
points, edges, or other — of weaving and spir machines known 
foF awe picker sticks, shuttles, shuttle box s, jacquard cylinders, 

slips, saddles, rollers, and other apytiances which are used 
therein, and subject to most wear, are not liable to abrasion or roughness 
that would interfere with the passage of the yarn or fibre employed or 
worked in the machines. Sometimes the articles are covered with felt 
or other soft matorial, and metal rods are introduced to give rigidity. 
Leather or hide cuttings reduced to pulp and st.aped in moulds are some- 
r compound. When leather 
pulpis used, heat or other means is émployed ‘luring the pressing opera- 
tion to solidify the body. 
*2'76. Securtne HANDLEs To BLAveEs, 8S, Moron, Norton Woodseats, Derby 

— Dated 22nd June, 1875,' 

The socket is made of an indopendent yiece of metal provided with 
aes per pieces into and between whic). the handle is inserted, a tang 
with which the blade or hook is provi¢ted being driven in the handle so 
as to be surrounded by the socket, and the whole secured together by 
rivets or screws or by brazing. 

2277. Numericat Toy, H, Jewett, Kentish Town.—Dated 22nd June, 1875. 

The objects of this i tion are t and instruction. The 
inventor employs strips cut off into lengths of one, two, three, 
four, five, six, seven, eight, nine, and ten inches, or other integral parts, 
and upon each of these engths there are on one side as many figures or 
pictures, such as of soldiers, as there are inches or other integral parts in 
the length of the strip, and on the other side a word and the Roman and 
ordinary numerals corresponding to the length of the strip, and the 
number of figures, 

2278. Steam Enoines, G. W. Weatherhogg, Swinderby, Lincoln.—Dated 
22nd June, 1875. 

The improvements in this invention consist in the balancing of slide 
and rocker valves and stop and regulator valves of steam engines by 
means of wedges or cones, which the valves and back plates from 
their seats and allows for pri . Also in applying the wedge valves 
above described to com d engines, and for blowing steam through the 
cylinders of the same by causing the wedges or cones to draw the valves 
from their f. . Also in improvements in the steam chests of 
compound engines, whereby the working of an admission valve placed in 
the central chamber of the steam chest and connected to the governor or 


other mo parts of the nein high-pressure steam when 
desired ray the chest or boiler ito the ea valve for mixing 








the low with high-pressure steam for increasing the power of the engine, 
Also in causing the induction valves of compound and other erzines 
to havea and reciprocating motion for the purpose of 
regula. the cut-off without the use of an extra expansion valve. This 
is accomplished by connecting the valve rod to the governor spindle or 
lever and any other moving part of the engine. Also in causing the back 

circular or ental valve to act as a regulator in place 


plate of a piston or segmi 
of using the ordinary throttle or regulating valve. 
bal Rearina Macuines, G. A, Walker, Retford, Notts.—Dated 22nd 


‘une, 1875. 
This invention has for its object the g: togetlier of the corn as it 
leaves the knives of the rea machine, forming tHe same into a shieaf, 
spinning the band and t; up the sheaf ready for stacking, the whole 
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16 
ot which after cutting, have been hitherto effected by manual 
labour — of this invention relates to improvements in 
y mentee torn crops in order to bring them under the action of 
the reaper kuives. 
FPine-ticuters, 7. Whittaker and W. Poole, Manchester.—Dated 
22nd June, 1875. 

The Saris teak ane by means of saws or 
grooving grooves or channels or oblong pieces of 
Seadenes to Sun pasmages lor alr. The fd pines of grooved wood when 
as * inflammable material, such as liquid resin, are to be used as 


2281 <li M , Cambridge.—Dated 22nd June, 


1875. 

This provisional describes the construction of reaping 
machines with the object of dates of the binding of the grain into 
sheaves to be effected on the machine itself. 

2282. Murat Home aaa, C. Brock, ‘St. Mary Church, Watcombe.-- 


Dated 22nd June, 1 
This; tion describes the ~ier of various 
edloured earths and wotaitte oxides to the surfaces of the articles when 
they are in the state known to potters as the white state, before the 
bisque fire; and the use with the said earths and oxides of a vegetable 
matter which will act both asa flux and purifier. The articles are after- 
wards it in an oven at a high temperature. 
oe Govme Lire at Sea, W. Clark, Chancery-lane.—Dated 22nd June, 


Toe Gecutien consists in a life-saving jacket and ballast weights, con- 
structed to fit loosely around the legs, and suspended by straps from the 
jacket, whereby the weight of the ballast is removed from the limbs of 
the wearer and borne by the jacket as hereinafter described. To make a 
complete life-saving apparatus, the inventor proposes to provide, in con- 
nection with the jacket and ballast, a suit to cover the wearer, a signal 
buoy, and provision chests. 

2284. — Aor, J. Scoffern and R. J. Atcherley, Holoway.—Dated 22nd 
June, 18 

écetate of ‘toad is decomposed by sulphurous acid gas. 

2285. Weavina, R. Stephenson, Manchester,—Dated 22nd June, 1875. 

This invention consists in so arranging the shedding motion of the 
loom, and constructing the shuttle that two or more times the quantity 
of weft can be wound on the cop or pirn, and tly the 
of the loom are reduced to the same extent. 

2286. Recovertnc certain Cuemicat Propucts, 7. G. Rylands and I. 
Swindells, Warrington. —. 22nd June, 1875. 

Galvanising waste contains muriate of zinc and muriate of ammonia; 
in order to separate these, they add gas water to a solution of the 
compound salt to precipitate the oxide of zinc and free it from the 
muriate of ammon! 

2287. Rock Dritiine Macuines, G. H. Reynolds, New York.—Dated 23rd 
June, 1875. 

According to this invention means are devised whereby without 
requiring any valve motion or valve, the piston attached to the drill is 
reciprocated forcibly and rapidly. Also in devisin, , Ay practically 
applying improved means for turning the drill an improved 
arrangement of the through bolts, and means for securing the nuts 
thereon. Also an improved const ruction of adjustable legs. The legs 
are provided with duplicate pinching screws, and with points or claws 
presented in opposite directions, so that when the leg is turned over it 
presents a different point to the rock, and a different screw to the recess. 
Peculiar means are provided for mounting and locking the weights 
which hold the legs, and aid to maintain the stability of the machine. 
Also according to this invention an improved chuck is employed for con- 
fining and releasing the drilling instrument or drill proper. 

2288. Cornecrinc Brooms anp BrusHes 10 THEIR Sticks OR HANDLES, 
C. Longbottom, Bradford —Dated 23rd June, 1875. 

This invention relates to improved means of connecting the sticks or 
handles to the stock or bodies of brooms or brushes. A metal socket is 
screwed on the top of the stock or body, which is made solid or with a 
slot or opening on the side, or the soc et is made with a ring having 
patch ig which are screwed to the broom or brush top, the ring is made 
solid or with an opening on the side; two curved wedges are also 
employed, which fit on the stick or handle end, these wedges enter the 
hole in the stock and in the end of the stick is formed a hole in which 
works a screw, the screw is ugh a nut on the underside of the 
stock ; by screwing the screw the stick or handle is forced in the whole 
of the stock, bringing forward the wedges. 

2290. Vatves ror Steam Dryino Cr.inpers. 7. Fletcher, Newton Hyde, 
Chester. —Dated 23rd June, 1875. 

The inventor uses a disc valve closing outwards by the pressure of a 

conical _—— round the spindle thereof. This valve works in a 

screwed into the end of a steam cylinder, and the end of the valve 
spindle is = rovided with a head (of a rounded or mushroom form) pro 

jecting slightly be: ~_ the outer rim of a screwed seating, the said tread 

‘ing notched at es to allow for the escape of the steam. Working 
ujon a stud or pin fix in the rim of the seating is a small lever with a 
projecting knob. By turning this lever over the centre of the valve, it 
comes against the rounding head of the valve spindle and forcing the 
valve inwards opens it, and it will remain open so long as the lever is 
allowed to continue in this position. But = {throwing this lever off 
the centre (by holding a piece of wood or other substance in front of the 
knob as the «ylinder is revolving) the valve is set free, and the pressure 
of the spirei spring and the steam instantly closes it, 
aan Bem FoR Makine anv CoLitectino Hay, W. N. Nicholson and 

Jdather, Newark-upon-Trent.— Dated 23rd June, 1875. 

In 4 machines when a second sliding pinion is used for revers- 
ing the motion of the forks, the application of a trigger fitting grooves 
in the pinion sockets so as to hold one pinion when the other is moved, by 
which arrangement the driving cog wheels and pinions cannot be impro- 
= geared so as to cause breaking. In machines for collecting hay and 

r substances, the use of adjustable rods on which the teeth of horse 
me a rest or pivot, bracketed to the axle, which can be raised or lowered 
either in a straight line or at either end or in the centre of the rake at 
pleasure, so as to adapt the teeth to the form of a ridge or furrow. 
anes. CompixG Macuines, 7. H. Rushton and B. A. Dobson, and J. 

Botton. —Dated 23rd June, 1875. 

This invention consists, First, in an improved mode of constructing the 
comb cylinder. Secondly, in the mode of adjusting the detached — 
Thirdly, in the mode of constructing the topcomb. And, Lastly, in a: 
improved mode of connecting the nipper arm and the connecting rod. 
a > +. Conn, J. Leatherland, Crowland, Lincoln.—Dated 23rd 

une, 1875. 

The feature of novelty of this invention is that the shake rod is connected 
with the corn end of the riddle trough by rods and chains, and is fur- 
nished with one chain at the chaff end, which chain is joined to the iron 
bar which is fixed across the machine from side to side, and which can be 
raised or lowered as needed by means of a thumbscrew. Another part 
of this invention sists in the arr t of two movable irons 
under the hopper which renders the shake more perfect in its operation, 
causing the corn to pass very rapidly through the riddles, and at the same 
time separating the chaff, small corn, and white heads from the good corn, 
and in a very superior manner to the machines now in use. 

2294. Consrructinc Tunnets, S. H. James, Gracechurch-street.—Dated 
23rd June, 1875. 

Whereas in ordinary tunnels it becomes imperative to place the works 
at a very low level in order to obtain for them a strata impermeable to 
water, this invention overcomes the difficulty by making use of a water- 
tight metal tube (with or without internal ne rey or brick dining) 80 


, R. B. Robi 
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tion for which letters patent were granted to him as of the 2nd January, 
be No. 13. 
2300. Srrxina, P. , Bove, ©. Beckermet, Cumberland, and W. Good- 
all, Halifax. Dated 23rd June, 1875. 
os Se en 2 Eee Oe eaten & such a 





be lightened or reduced in and 
thot the vibrations of the spindive eed f when driven at a on 
may be prevented. In combination wit 
mechanism an improved drag is provided, so that by means of 
various improvements mechanism be driven a greatly 
i d without injurious vibration, an uniform drag on the 
bobbin obtained for the winding up of the yarn or 


2301. Latues, A. J. New, R. A. Matthews, and W. H.-Berry, Nottingham. 
—Dated 23rd June, 1875. 
ee Soe six or more cu tools fixed in a 
ccaghting out ond Gnes or wnans 8 sfotowing tate y aohnieg end comniies 
or more fo! ing for fin’ 
parallelism, the following tools win 4 or following stay 
— = the liar form 5 om out which leaves one- 
respective dth a yee 2 and three-fourths a bear- 
= td. these cutters are bored out to the finished template size the 
shaft is required when turned. 
2302. Disrriputine Vatves, J. Darlington and J. D. Thomas, Moorgate 
street.— Dated 24th June, 1875 
This invention consists in making the distributing valves of motive 
power engines of a tubular form, and so arranging the passages that the 
shall tend to keep the valve in equilibrium, and in driving the 
valve from any revolving shaft through a train of gearing so 
that the cut off may be varied or the engine reversed while the engine is 
running. 
sees. a Macuines, J. T. Dann, North Brixton,— Dated 24th 
1875 
Substifution of cutting rollers working automatically, as described, for 
the cutting tools at presentin use. 
2304. We.pinc Tunes, H. Howard and W. 8. Sutherland, Old-hill, 
Dudley.— Dated 24th June, 1875. 
This relates to improvements upon patent No. 2542 of the year 1871, 
ited to John H First, as means for allowing more stri to be 
eated and welded given time, the complete set of turning up, 
—_ an oe caused t to ap pe pote ed across the im | 
ou e frame cnneying @ 
or wheels, suitable means of Ha machen being added. The sttaphening 
rolls are sometimes caused to move with the set of rolls mentioned. 
Secondly, as means for clearing the tube of scale and dirt whilst it is 
passing through the first-mentioned set of rolls, nay 4 place between any 
0 pairs of rolls a scraper, by preference made like a pair “= es 
tongs, of such size as to enclose the tube tightly without 


8 Fae ARTIFICIAL Fiowers, V. A. Roquencourt, Paris.—Dated 
4 ‘une, 1875. 

This invention relates to 4 in colours the parts which form arti- 
ficiul flowers, foliages, &c. means of lithography, oleography, or colour 
printing and similar processes. 


=. me W. lecihend, ¢ Glangen, North Britain.—Dated 2th June, 


The Seventies consists principally in — number of minute 
perforations in the shell or body of the hat before the external covering 
of plush or silk is applied. 

2307. Preservation or Supsrances, 7. Hyatt, Gloucester-gardens.— 
Dated 24th June, 1875. 

This invention relates to impregnating and aromatising bodies or sub- 
stances ; to drying or desiccating them ; browning, burning, roasting, 
and incit ting, d under the terms drying or esiccating: 
to pulverising or r comminuting the same ; to collecting or separating com- 
minuted materials from the air when floating therein ; and to the com- 
a of comminuted materials collected and prepared by the methods 

erein described. 


508. Ciearino Srrerets, B. H. Bayley, Newington-causeway.— Dated 24th 
une, 1875. 

This invention consists in providing tanks beneath the surface of the 
roadway in places suitable for them, and in sweeping the mud, snow, or 
other impurity through suitable apertures or gratin; into the said 
tanks. The tanks are not fixtures in the ground, but they are movable, 
and are made so as to give great strength with lightness. The sweeping 
into the tanks may take place at any time of the day, At night, by re- 
ference, a ae crane together with a trolly is tuken to the jous 
tanks in and tes them on to the trolly, whence they are 
conveyed to their destination; the ts of thesaid tanks are delivered 
in the ordinary way to their destination. 


——. eee Neepies, G. 7. Bousfleld, Sutton.—Dated 24th June, 


Mine or below on ordinary compass needle, and having its centre co- 
incident with that of the needle is delicately Ley EI a bar of practically 
non-magnetic metal. Upon this barare fitted at right angles across it 
minute magnets of like poles together, the bar thus arranged pas 











Pa: Sees PN, 4a Clark, Chancery-lane.—Dated 24th 
This in'vention conntéte in forming rosebuds en: of 


india-rubber or 
compounds of the SS a ae the bulbous 
extremi' “ receptacle” eave of Conan eee, other 
pry teeny Abii The or gutta-percha is either valded 


rubber moulded while 
ts en ee 
2819. VestiLaTING J. Dizon, New York.—Dated 24th June, 1875. 


The invention consists in viding tho tannel into sections by means of 
goat penn at eects ent a train,and close 
y it 


a fan blower midway between the eaid 
my vie pepe arlig” ay 


wry cht of indiancabber 
object of the improvements being to form such fabrics with edges or 
vages which cannot be torn. 


eens. —_ Tupes, W. R. Holyoake, Marylebone-road.—Dated 25th 
, 187 5. 
— fi to tubes of the character or 





combination or adaptation of a roller or > wil 
the tube at one end thereof, for the purpose of ually expelling the 
contents at the other. 


2323. Suarrs anp Axes, 8. D. Reynolds, —-Dated 25th June, 1875. 
This invention relates to improvements in manufacture of 

shafts and axles. For this purpose a shaft is prepared of the required 

size extending the whole tthe and upon it are turned beds for the slabs 


that are to form the sides of the cranks. These slabs are 
rately with two holes bored in each of them, one to fit on 
or pressd on tits bed and into this sla ine One slab is then shrunk 


2324. Wuee.s, - -4 Osmond, Ramsbury, Wilts.—Dated 25th June, 1875. 
ce yp ari d holding th bear more en the 
thereof a pana pee! io soc an e spokes. 
art tailed slots for holdi vihoken the 
kes. The follows are formed of channelled iron, a plain iron or steel 
tire being eit on the exterior of the ring. The outer ends of the 
Le are divided and bent in reverse directions and fitted into the 
oe of cast 
5. 





nnel in the interior of the ring. The nave or stock is formed 
iron and the spokes and felloes of wrought iron. 


2325. Fire Licuters, F. Holmes, New-cross.—Dated 25th June, 187 
The form of the firedighter is produced by the -_ me four circular saws 

so placed that by an arrangement of the slide of the push-piece upon 
which the wood about to be sawn is placed, the cuts are made so that each 
one comes opposite a solid part of the wood, by which means sufficient 

atrength is retained to allow of its bein; packed and sent _s — with- 
out injury. The putting ther is done by i which allow or piece 
of wire through the centre, thus —— a Le wi ‘lows it t it toe open— 
py dens = been noaren bve is secured b; the head of the 
nail or piece of wire, and resin, pitch, or other com ible is applied to 
the superficies to render the mass readil ily ignit 


2326. Horino anp Tuinnine Turnips, A. i Market Harborough, 
Northampton.—Dated 25th June, 1875. 

According to this provisional specification a oe wheel is employed 
to follow upon the line left by the coulter of a seed drill When weeds 
appear, the land is gone over with a presser, consisting of a ont a disc 
which bestrides the line of the seed. A set of hose cuts the ground close 


up to the disc. Similar apparatus may be transversely so as to set 

the crops out in bunches. 

2327. 1 W. J. Smith and W. 8. Berry, Manchester.—Dated 26th 
June, 


The object of this invention is to obtain scarlet, orange, red, scarlet 
crimson, deep crimson, pink, and rose colours, 0! gp ens 

brilliancy an durability upon cotton, flax, wool, hair, silk, jute, China 
grass, feathers, and other materials, either in the raw or manufactured 
state, and to produce such colours and tints as are now only attainable 
by the employment of expensive materials, and by long and tedious 
modes of working, such as employing madder e its extracts, alizarine, 
cochineal, albumen, aniline, and 80 on. e inventors are, by the 
aid of their invention, enabled to do by the employment of haz of inexpensive 
materials only, and by the treatment described visional specifi- 
cation. 

Sens. mae Governors, D. B. Peebles, Edinburgh.— Dated 26th June, 


This ae comprises various modifications supedivdy designed 
pd in mod pep - ; aad Sere pe at the statin “ue dist a district gover- 
An t and advan ‘eature of the on an 
nors coe in the action of their main trolled small 





practically a magnet poin E. and W. and in its normal diti 
right angles with the compass needle. 
2310. Soxrraines, A. Littlehales, Birmingham.—Dated 24th June, 1875. 

According to this ~o eg the — parts of solitaires, sleeve links, and 
like articles, are cted from one another b; ee a 
fastening constructed as follows, & a tubular socket on one part 
V spring having hook-ended arms, and in the middle of the box of = 
other part is a cup opening into the box. When the front part of th 
goueed or ethene, anit Gar hacked ents made to onge ag ae com 

ttened, an eir hoo! e to engage w 
of the hole in the cup, and thereby ans the two parte of the solitaire 
together. The fastening is released by two pushers working in the box 
described acting w e hooked ends of the spring. The wee pose of 
the solitaire are jointed together at their edges, so that when unfastened 
ns ay! not be Sey see. In faste: cravats, neckties, bows, 
the like, the tub socket of the soli is passed through an 

eyeletted hole in the cravat, tie, or bow, and through a hole in the 

eck or other bands are thereby dispensed with. a double hook fixed 
on the tie or cravat by the eyelet of the hole described, and eyes or loops 
on the ends of the neck or other band may be employed for cosening the 
band to the cravat or tie. 
"| 811. 4 ror Carriages, J. M. Holmes, Birmingham.—Dated 24th 

une, 5. 

This invention censists in fashioning the hooks or claws and eyes on the 

ends of the said springs by ee yt heated end of the plate of steel to 





the action in succession of a series of or ben dies, whereby 
the heated end of the plate is shaped a — into desired form. 
The machinery described consists of two (or more ratory dies, a pair 


of finishing dies, and a pair of gripping tools a side by side in the 
same frame or in se te frames. By the operation of the said dies and 
tools the end of the heated plate is first chamfered and slightly bent, next 
further bent or shaped, and finally shaped into the figure of a hook or 
claw or into an eye. 


one. ta Apparatus, W. Cleland, Linacre, Lancaster.—Dated 24th June, 


First, * nduction pipes or mixing nozzles are so arranged that any one 
of a series can be brought into position and used ; Secondly, articulated 
adjustable induction sed or mixing nozzles a re provided ; Thirdly, a 
sliding or telescopic adjustable projector is provided so that the motor 
fluid may issue from the projector at any desired point in the induction 
pipe, or at any point in the induction pipe itself; Fourthly, a slid 





vlaced permanently as that the top of it need only be t depth 
Caton the ordinary bed of the water to be clear of damage from an 
anchor or similar danger. 

2295. Sasu Fastener, 7. Wilton, Brandon.—Dated 23rd June, 1875. 

The fastener consists of a bolt passing through the front sueeting Sa 
into a socket in the back bar and locked by a weighted or spring latch 
plate, taking into a notch in the bolt so as to prevent the latter being 
shifted from the outside. 

2296. Carriace Heaps, EB. Rowse, St. Giles'.—Dated 28rd June, 1875. 

The side joints are extended and attached to the cantrail by a slotted 
connection working vn a fixed prop, so that the head may be raised or 
lowered with facility from the inside of the carriage. The invention also 
relates to an improved arrangement of spiral spring which is attached to 
a lever or arm, and operated as to be either compressed or elongated in 

lowering the head. 
2297. Suears, J. J. Laveissiere, Paris.—Dated 23rd June, 1875 


or otherwise adjustable induction pipe is remy i to allow 

the lengthening and shortening of the induction ion pipe thly, in em- 

ploying any two or more of the above in combination. 

2318. Carp Serrinc Macuines, J. Haley, Cleckheaton.—Dated 24th June, 
1875. 

The object of this invention is, that by the use of peculiar shaped dies 
or pressers connected with and "operated from any convenient “ going 
part” of a card setting machine, to so press and indent portions of the 
wire, as fed to the machine, that when cut and set the crown of each 
tooth and from thence to the bend will be baw ed flattened or pressed 
into elliptical, oblong, or any other (than round) form, whilst the portion 
of the tooth from the bend to and including the point will be flattened to 
a greater degree. 

2314 Bac Fasteners, G. Haseltine, Southampton-buildings.—Dated 24th 
June, 1875. 


a... invention consists in a curved and slotted metal plate to be used 








This provisional specification describes an ar of aut ti 
circular shears for cutting long thin spiral strips from metal discs. 
2228. Co.iar Strup, W. Brockell, New Bond-street.—Dated 23rd June, 1875. 

This provisional specification describes a stud for fastening a collar to 
ashirt and also for preventing a cravat from moving out of its position. 


2299. Burnine Bricks, A. Batchelar, Brockham.—Dated 23rd June, 1875. 
The invention consists in the = a of kilns or chambers con- 
structed with peculiar arrang y the gas uced in 
a Siemen's —_ nerator or other — menien may be util for the 
burning of bricks and other articles in such kilns or chambers ; the air 
for effecting combustion of the gas may be heated before arriving at the 
burning kiln by being other kilns which have been burnt 
off, but are still in a heated state ; the hot products of combustion of the 
gas and air may also be through kilns or chambers containing 
unburnt goods, Cheech the latter are partially or wholly dried prepara- 
tory to being burnt. — ae ee 
this invention kilns constructed with flues in accordance with the inven- 








ion with an endless cord rove through eyelets in a bag, for 
ne the said cord when wrapped around the neck of the bag. 
2315. Sream Enorves, R. Carey and R. Porter, Fenchurch-street.— Dated 
24th June, 1875. 

This — ouaee in the novel construction and arrangement of 
the parts es of a special form, some of which improvements are 
sppieable te er steam engines. 
acts. auaque or Lime, W. Riddell, Stoke Newington.—Dated 24th June, 


Te First part of this invention relates chiefly to an‘archimedean screw 
of a novel construction, and the Second toa sigeins Sn 
a with said screw in manufacture of ie of 

e. 
see Py Busnes AnD SuEaves, J. Bond, Chipping, Lancashire.—Dated 
‘une, 1 

She fates a aeiiy which constitutes this i tion is the arrang 

ment and construction of the apparatus. 








being con 
governors, such as those described in No. 2446 of 1871, or ether suitable 
small kinds. In the small or lamp ped the gas from the inlet 
presses on the underside of a horizon 4 ye side of 
which communicates with the outlet. The valve conoidal, 
or spherical one entering up into the bottom of the burner or outlet tube, 

which last last is screwed into the cover of the governor. 
2028. ’ em Mareriats, H. Simon, Manchester.—Dated 26th June, 


This “hinthetbiin relates to apparatus whereby granular or pulverulent 
— or powdered substances may be correctly measured out and 
harged into a It consists of a conical hopper, in which material 
t descending by means of agitators moun on a vertical shaft, 
whick is caused to revolve. B this is a cylindrical case also pro- 
vided with agitators, from’ which tubes lead to telenenpeety seatee recep- 
tacles, provided with a slide fetes and bay and termina‘ in conical 
mouthpieces. Under these re is an adjustable frame, on which 
is a horizontal shaft, having on © ora cam ox cosentese, ty the perteal 
rotation of which s a table is raised or lowered, while the frame re 
mains fixed. A vertical vibratory movement is fh *, to this table by 
Beesee om the shal, wal teeth or seueeis material, on 
being fed into the hopper, is caused by the agitators to dence into the 
Horscagaer on working the slides of a _ it descends into the 
settled down in them by the vibratory movement given to the 
table A frame containing a number of at sak ten packages on the 
table, and when the packages are charged removed and replaced by 
another frame of like kind. 
2330. Inpicatmxc Revorvutions, C. Peterson, New Charlton.—Dated 26th 
June, 1875. 

The feature of novelty consists in an aj oon for States Be 
number of revolutions and speed of the of marine and 
other engi The indi Bie Gon asa 
which is connected to a stand or support on some convenient 
of the engine or machine. Motion is ee means of a w 
or other mechanical equivalent fixed on the main of the engine or 
other machine. 

2831. Cor Tunes, 8. Knott, Oldham, H. Taylor, R. Shiers, Bowdon, and J. 
J. Shiers, Chadderton.—. 26th June, _ 

This invention ists in the a spindle upon which 

ee ae. or other material to, be operated Gas wound sovelting within 


2332. Rauway Wuexts, F. Prestage, Broscley.— Dated 26th June, 1875. 
This invention consists in filling in the ay between the gy Ba 

tire of railway carriages with 7 1 — 

chaff, or other analogous substance whic! P either with or withou t the 

addition of some cementitious material, pe a of being compressed 

into a solid form by means of hydrauli 


2334. Gs Enornes, W. W. Smyth, aekdetons, and G. G. Hunt, New Cross. 
Dated 26th June, 1875. 

In this Sat ncoctdientl specification gas es are described in which a 
rmaixture don and air is exploded a fer between two — one 
a loose piston, the other connected with a piston rod The 
loose piston is blown by the explosion to the further eS of the the cylinder 
and is - pe and = ero yw ph. md 

iston ‘ollow ; in one form ee wo ae a ae 
+ used, in another form double-action is obtained with but an y ~ 
der. 
2335. Evecrric Ciocks, A. Conod, La —Dated 

The objects of the improvements ‘in clectrie Lewy y= are to render its 
employment at all times le by m of machinery 80 con- 
structed as not to be liable to bein any way impeded in its w 
either atmospheric or by electric storms, These improvements 
First, to the regulator of the clock-work. Secondly, to the clock ii 
Thirdly, to to the hour striking parts. 

— \ eresaneee Enos, 7. B. Kay, Bolton-le-Moors.—Dated 26th June, 


By ‘ihe First of this a smoother and 
Peg nat cee 
f the cylinder. He 

. ps on the bend, and he also be 


he Second part of Ee aia and 
the number of flats in the same interval of time without 
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the wire of the flat with greater accuracy and regularity than_hereto- 
fore. By the Fourth part of this invention he is enabled to dispense 
with what are called rollers and clearers and to substitute self-stripping 


rollers which may be stripped and ground without removal from this 
machine. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ‘ 

(From our own Correspondert.) 

On the Wolverhampton ’Change, on Wednesday, there was great 
uneasiness as to the future quotations of coal. The general fear 
seemed to be that as much as 2s. per ton would be added to the 
existing prices for furnace coal to-day—Thursday—so as to make 
it 15s. a ton, and thereby justify arise of 6d. a day in the wages of 
thick coal, and 3d. a day in the wages of thin coal colliers. Iron- 
masters, however, repeating their assertions of last week, declared 
that if such a course should be pursued, the issue would be simply 
disastrous to the iron trade; and it was explained, though I do not 
know with how much authority, that such a step is being dis- 
countenanced by the colliery proprietors in the Cannock Chase dis- 
trict. The apprehension that coal might be advanced made most 
colliers very cautious ; and had the effect of causing a more general 
postponement of negotiations to the quarterly meetings next week 
than is often observed on the advent of quarter-day. 

Whilst the ironmasters were mecting on "Change in Wolver- 
hampton, and there discussing the probabilities of the coal 
market, miners’ delegates were assembled at Great Bridge, a few 
miles off, debating an application for such a rise in wages as was 
likely to be conceded. In the end they resolved that application 
should be made for a rise not of 1s. and 6d. ‘‘a day,” but of 6d. 
and 3d., which was the amount of the rise conceded when, not 
three months ago, furnace coal was advanced from 11s. to 13s. per 
ton. It was recommended that this apvlication should be made 
throughout South Staffordshire, East Worcestershire, and also 
Cannock Chase. 

The makers of first class finished iron in Shropshire will not, for 
the moment, book orders for wire rods and similar specialities at 
the rates now current. Their deliveries have for some time been 
within customers’ requirements ; and on Wednesday, in Wolver- 
hampton, they delayed accepting offers till to-day has passed over. 
They alleged that the probabilities were in favour of an advance 
being then declared by certain of the colliery firms on the Dudley 
side. It was intimated that, if such an advance should come 
about, their prices of iron would have to follow suit. 

The iron trade quarter is terminating with a different phase as 
to best sheet to that with which it opened. Nearly three months 
ago there was an effort by certain best sheet makers in this district 
to bring about a general advance in that description of finished 
iron. With that view, two or three meetings of sheet firms were 
held. As I pointed out at the time, the movement was unsuccess- 
ful, although one or two makers, without advancing their published 
lists, sought a rise of from 10s. to £1 in their viva voce quotations 
upon ’Change. Buyers did not respond ; and soon a leading firm 
circulated, in respect of charcoal shects, not an increase, but a 
reduction. This week the market possesses a circular, dated 
January 1, from Messrs. E. P. and W. Baldwin, announcing a drop 
in their charcoal sheets of £2 ton. The quotations of this firm 
thus become :—Sheet iron, brand ‘‘ Baldwin Wilden” (singles to 
20 W.G.): B., £17; B. B., £18; B. B. B., £19 10s.; B. charcoal, 
£24 10s.; and B. B. charcoal, £26 10s. Doubles (21 to 24 W. G.) 
are 30s. a ton extra; trebles (25 to 27 W G.), 60s. a ton extra; 
and sheets, longer than 7ft and under 3ft., “extra.” Iron 
for deep stamping, sheet iron, pickled, cold-rolled and close- 
annealed, button-iron, &c., specially quoted for. Singles, 
brani ‘‘ Severn,” (to 20 W. a are quoted £14 a ton, with 
doubles and trebles at usual extras, All these prices relate 
to iron ‘‘ at the works.” From the above it will be seen that iron 
making, like coal-producing firms in South Staffordshire, appear to 
be qnindiy getting out of the habit of notifying alterations in 
prices at quarter-day only. 

Coke-sheets, however, are without alteration. 
alvanising, £11 5s. and £11 were asked. At the lower figure 
ouses which make a reliable article are prepared to book with 

tolerable freedom. But the response is not cordial, the — 
having finished up most of their orders when they began the 
holidays. Since then only a few inquiries have come in, for the 
great market for such goods—Australia—is largely over supplied, 
and prices have in consequence seriously fallen there. 

The consumption of iron, both raw and finished, at the local 
engineering and other ‘ron using places, promises to be only little, 
if at all, less in some departments, in the ensuing few months, than 
it has been for some time past. Inquiries are out for most of the 
varied goods needed in the effecting of sanitary and like municipal 
undertakings. Among the inquiries which are reaching the pipe 
fonndries, is one for over 18.000 yards of waterworks pipes, of sizes 
varying from 10in. down to 3in. diameter, together with the neces- 
sary sluice-cocks, air-valves, and hydrants. It is hoped that an 
order for a telescope gas-holder, 130ft. diameter, and 52ft. in length, 
to be given’ out on Monday, will be placed in this district. The 
engine builders are being asked to tender for supplying a double 
cylinder expansive condensing steam engine, required by the 
borough of Bedford, and capable of lifting 40,000 gallons of water 
152ft. high per hour. A good order for galvanised wrought iron 
sheets for the East India Railway Company is likely to fall to this 
district at the close of next week; and, in connection with the 
works about to be erected at Chelsea, by the London General 
Omnibus Company, it is believed that South Staffordshire will 
supply rolled wrought iron joists, plated girders, cast iron columns, 
black corrugated sheet iron plates, and wrought iron principals for 
roofs. It must not, however. be forgotten that in certain of these 
requirements our makers will be run hard by those in other districts, 
who are selling iron at much lower prices than those secured here- 
abouts, 

On ’Change in Birmingham to-day—Thursday—it was made 
known that the Belgians are again trying to get orders that are 
usually placed in this district. Liverpool representatives of Bel- 
gian firms are pressing their quotations upon manufacturers of this 
part of the kingdom. The quotations are not in all cases of a very 
tempting nature, but some have an unpleasant aspect to competi- 
tors in this market ; and, if prices should be advanced at quarter- 
day, these offers will certainly lead to a considerable amount of 
business. Meanwhile, the trade is disorganised by reason of the 
increasing charges here at a time when in otber districts these are 
being decreased. It cannot be gg & reported that business 
calling for record was transacted on the Birmingham ’Change 
to-day. 

Apechinntinns fact, illustrative of the lower rates at which 
work is done in Belgium than in this country, has just come to 
my knowledge. A manufacturer of a certain class of hardwares 
in South Staffordshire lately received an offer for a quantity of a 

oods at a price which he could not accept if he produced them 
himself. He knew, however, at what rate he could buy iron made 
in the North of England, and he knew likewise upon what terms 
this could be worked up into the required products in a Belgian 
manufactory. What he did, therefore, was this :—He bought iron 
in the North of England, ordered it to be shipped thence to 

Belgium, and had it made up there into the hardwares specified. 

These he received from Belgium at his own manufactory, and then 

dispatched them to his customer, realising upon the transaction a 

profit even upon the very low terms at which alone the customer 

would buy. 

On Thursday there was a meeting in Birmingham of the colliery 
owners of the Cannock Chase district, wher it was resolved not to 
advance the wages of the colliers, and a meeting of owners on the 
Dudley side was arranged for Tuesday at Dudley, at which it is 
generally understood a similar resolution will be le 

Mr. Henry Johnson, engineer to the Sandwell Park Colliery, has 
this week reported to the shareholders that since November 23rd 


For singles for. 





the north gate had been driven into the park 81 yards, a total dis- 
tance from the pit bottom, as the crow flies, of 834 is, at 
which point another bore hole had been put - through the seam, 
that was found to be 8 yards lft, 2in. thick, of a good quality, and 
without any indication of a fault. The gate road having been 
driven an exceptionally long distance in maiden thick coal, driving 
operations had been suspended until the second shaft had been 
oon It is now sunk to a depth of 318 yards, towards 420 
yards, and is 15ft. in diameter. 

Mr. .F. D. L. Smith, colliery proprietor, of Oldbury, having 
brought an action, at the Worcestershire Assizes, against Messrs, 
Noah and Job Parkes, of. thé New Grange Colliery, for encroach- 
ments upon thick coal and other esi, 4 on his estate, estimating 
the damages at £3000, it was referred to the arbitration of Mr. 
John Fieid, mining engineer, of West Bromwich, who has decided 
ge 4 of the plaintiff on all the points in dispute, and awarded 


Messrs. Tangye Brothers have taken advantage of the holidays 
to gather around them their workpeople and the relatives of 
their workpeople, at what the firm call ‘‘ their annual soirée.” 
There are about 1300 men and boys employed at Soho, and as many 
as 3000 people were entertained on two days in the workmen’s 
dining hall at the Cornwall Works. Mr. G. Tangye, and Mr. Gattle, 
a representative of the firm in London, spoke to the assembly upon 
the progress of the concern, which was founded in 1857. Mr. 
Tangye attributed the success “‘ chiefly tothe individual adherence 
of the members of the firm to the principles of total abstinence, 
and to the inculeating of temperance habits among their employés; 
together with the close combination between the brothers, who 
amongst themselves possessed engineering skill and commercial tact.’ 
Mr. Tangye pointed out that there had never been a strike among 
the men, all differences between employers and employed havin 
been amicably arranged. Mr. Gattle said that when the firm started 
they had but one lathe, and that their works were proportionately 
small. The lathe was at first worked by hand, but it became 
necessary after a short interval to employ steam power, which 
had to be borrowed from a neighbouring establishment. Almost at 
the onset of their career they obtained an order in London for 
screw jacks, and from that time all went on prosperously, and it 
became necessary to remove to larger premises. They went to 
Clement-street, and eventually to Soho. The business still went 
on increasing ; and now, in addition to the operatives working at 
Soho, a large number was employed by the firm in London, in 
Newcastle, and in South Shields. Mr. Gattle also dealt upon the 
practical interest which Messrs. Tangye displayed in the educational 
advancement of their workpeople. 

It is mentioned in iron and coal trade circles as a hopeful sign 
of the opening year that a trader in Wolverhampton, wh» was 
compelled by losses a few years ago to come to an arrangement 
with his creditors, is making a second voluntary payment towards 
the balances for which he still holds himself morally responsible. 
The trader’s debtors were mainly ironmasters, and he is a well- 
known member of one of the Nonconforming bodies. 

In accordance with the agreement entered into between the 
directors of the Birmingham Waterworks Company and the Bir- 
— Corporation, the final step for placing the undertaking 
of the company in the hands of the ratepayers took p'ace at the 
Waterworks Office, Broad-street, on Saturday last, when the 
transfer was duly completed. The conveyance was as brief as it 
was effective, consisting of not more than six or seven lines, and 
the stamp on the document was of the value cf between £5000 
and £6000, The substance of the deed was to convey the whole 
of the company’s undertaking to the corporation, in consideration 
of the latter paying annuities amounting to £54,491, and for the 
handing over of a cheque for £3022 1s. 6d. Thus was concluded 
one of the most important transactions for the health and sanitary 
condition of Birmingham which the corporation has ever taken in 
hand, and the gentlemen present at the transfer separated with 
mutual congratulations. The sources of the water supply, it may 
be added, are five wells, at King’s Vale, Witton, Perry, Aston, 
and Selly Oak; and five streams, the rivers Blythe and Bourne, 
and Plant’s Brook, Witton Brook, and Perry Brook, «ith the 
river Tame to fall back upon for other than domestic purposes, or 
for these if it should become pure enough to use. The watershed 
of these streams is as follows:—Tame, 79 square miles; Blythe, 
72; Bourne, 17; Plant’s Brook, 12; Perry Brook, 5; Witton Brook, 
4}; total, 1 square miles. The works are now capable of 
affording a daily supply of 17,300,000 gallons—viz., 9,800,000 
gallons from wells, and 7,500,000 from streams; but, because 
there is not duplicate pumping machinery at all of the sta- 
tions, and no engine at Selly Oak, the quantity that can be 
relied upon at the present time for distribution is estimated at 
8,800,000 gallons daily—4,800,000 from wells, and 4,000,090 from 
streams. 

The formal transfer of the property and undertaking of the Bir- 
mingham and Staffordshire Gas Company to the Birmingham 
Corporation also took place last Saturday, when the Borough 
Treasurer handed over to representative directors cheques for 
£103,845 16s, 2d. 

The corporation authorities of Walsall are about to spend from 
£30,000 to £40,000 in the extension of their gas-making opera- 
tions. 

An explosion at Gammage Pits, Talke, North Staffordshire, on 
Wednesday afternoon, through the illegitimate use of gunpowder, 
by which five men were killed, painfully demonstrates the hazard 
of powder blasting where lamps are needful. The rule was to fire 
shots only under instructions from the fireman, who asserts that, 
in this case, blasting was conducted without his sanction. The 
explosion occurred in the fiery 7ft. seam. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


In the iron trade of this district business has been almost alto- 
gether suspended during the past week. Very few orders of any 
kind have been given out, and at =— of the finished iron works 
operations have scarcely yet been fully resumed. Prices of pig 
iron, nominally, are firm at late rates, Lancashire makers Xo 
62s. 6d. for No. 3 foundry, and about 61s for No. 4 forge, delivere 
in the Manchester district, and Middlesbrough makes about 61s. 
for foundry, with 1s. or so less per ton for forge numbers, but there 
is a very unsettled feeling as to the future course of the market, 
and the most opposite opinions are expressed as to the probable 
rise or fall of values. The threatened reduction of wages in the 
North of England iron trade tends also to increase this state 
of feeling by still further encouraging consumers to withhold 
their orders until the result of this step be seen, and neither 
amongst buyers nor sellers is there sufficient confidence in the 
market to induce them to enter into any transactions beyond those 
required for meeting pressing necessities. In some cases con- 
sumers who entered into speculative purchases a few weeks back 
are finding that so few orders are coming to hand, that they are 
under the necessity of requesting makers to stop deliveries, and 
amongst founders and forge pro vricters generally there is a very 
perceptible slackening off in ch» smount of work. The late 
advanced prices of manufactured iron, however, are generally 
maintained, Lancashire bars delivered being quoted at about £8 
and Middlesbrough ditto at' about £7 17s. 6d. per ton, but with the 
present limited amount of business doing quotations are of little 
use, 
During the past week there has been a considerable slackening 
off in the demand for all descriptions of coal, and the market is 
unusually quiet for the time of the year. The pressure for house 
coal, which existed a week or two back, has altogether disappeared, 
and colliery proprietors have now worked off most of the orders 
they had on ae: but the almost complete stoppage of most of 
the pits, from Friday evening last until Wednesday morning, has 

revented any coal being put down, and, as stocks are generally 
oe, prices as a rule have been well maintained, both in the Man- 
chester and South and West Lancashire districts. In some few 
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exceptional cases, however, there are indications of a little less 
firmness and a continuation of the present mild weather cannot 
fail to have some effect upon prices. The average pit prices in the 
Wigan district for coal remain at about 13s. 6d. to 14s. for Arley 
mine coal, 12s, to 12s. 6d. for- Pemberton four feet, and 9s. to 9s. 
6d. per ton common coal. Gas coal continues to meet with a steady 
demand, and late prices are maintained. In engine classes of fuel 
c are difficult to sell, 
and slack, which is rather a drug in the market owing to so many 
of the Lancashire furnaces being at present out of blast, and to a 
large number of coke ovens in the Wigan district having been put 
ous, is this month decidedly weaker in price. Burgy at the pit's 
mouth in the Wigan district is quoted at 6s. to 6s. 6d. per ton, and 
slack is offering freely at 3s. to 4s per ton. 

In the shipping trade a fair amount of business is being done, 
and moderately good prices are being obtained for good classes of 
steam fuel at Liverpool, the failure of Mr. Johnson, who had been 
cutting down the market by throwing upon it coal at considerably 
under the cost price, having removed one unhealthy source of com- 
petition. 

The coke trade shows no improvement, and the demand for this 
class of fuel is so exceedingly limited, that makers find continued 
considerable reduction of their producti ry. 


> 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Business still continues exceedingly quiet, many of the works 
in different branches of trade not having yet resumed operations. 
In one or two instances this continued abstention is attributable to 
stock-taking, but in the majority of cases it is only to be accounted 
for by the fact that orders are not forthcoming in quantity or num- 
ber sufficient to warrant the restarting of the men and machinery. 
There are, it'istrue, two or three bright oases amids+ this almost 
universal desert of stagnation, but they are simply the exceptions 
to the general rule, and cannot fairly be cited as any clear proof of 
revived or reviying activity. 

During the past week, or rather I might say during the present, 
as very little was done prior to Monday, pig iron has been fairly 
strong, with a disposition on the prt of makers to ask a little more 
money for small lots ; one leading Derbyshire firm has advanced its 
prices by 2s. per ton. Large forward contracts could, however, be 
placed at current figures, or possibly at a little lower level, in the 
event of buyers being forthcoming to that extent. The quotations 
for good hematite pigs are steady at the following figures : Millom 
Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and No. 3, 75s ; ordinary 
No. 3, 72s. 6d.; No. 4, 71s. 6d.; No. 5, 71s. 6d.; mottled 80s.; and 
white, 80s., all per ton. Maryport prices are as given in my last 
report. Good local No. lfoundry is now69s., and No. 3, about 66s. 

n ordinary merchant iron there is a very limited amount of 
business doing, chiefly in bars. Best bars for steel converting 
purposes are not so much sought after as they were a 
short time ago, Common bars remain at about £8, at which price 
there is the barest margin of profit, if indeed there is any at all. 
The armour plate mills, forges and finishing shops of the Atlas 
Works—John Brown and Co., Limited, and the Cyclops Works 
—Charles Cammell and Co, Limited—are well engaged on 
ordinary armour plates of from four up to ten inches in thickness 
when finished, on casemates, turrets and fort shields. A good deal 
of this class of work is, as I have once or twice mentioned previ- 
ously, for our own Government, partly for the various new iron- 
clads now being built, and partly for tae sundry forts constituting 
the south coast defences. I understand that these departments 
have rarely been more steadily engaged than during the past year, 
and that the orders on hand at the present time are of sufficient 
magnitude to ensure a long continuance of at least moderate 
activity. Although the plant is exeeedingly powerful and extensive, 
the production of this class of ironwork is a process requiring a 
great deal of time and not a little care. 

The cast steel trade is in much the same condition as when last 
reported upon in your co}umns, very few of the works having yet 
resumed except in one or two unimportant departments. A few 
American and other orders are being supplied from the large stocks 
on hand. 

The file trade continues very dull indeed, as it has been for many 
months past. Even the foremost marufacturers of these articles 
are doing a limited amount of business in them, and that only by 
means ‘of specially ‘‘ working them in” with other goods. A 
number of the file cutters and grinders are out of employ- 
ment, and will in all probability remain so until the spring 
demand sets in. In many markets the Sheffield smaller files are 
tightly competed against by the productions of the Lancashire 
houses. In saws also there is a very restricted business. Westill 
send a good number of circular saws to Sweden, Norway, Canada, 
and all the timber producing countries, but our trade in hand saws 
with the United States and some few other markets has woefully 
diminished of late years from various causes, In the United States, 
for inst , the leading saw manufacturers import Sheffield steel 
(I cannot say with certainty whether Disston and Son, of Phila- 
delphia, do so), and by paying great attention to turning out a novel 
variety of patterns, they can and do undersell the Sheffield goods 
in the most effectual manner. This is also the case with 
light agricultural tools, and implements, such as_ spades, 
shovels, hay, &c., forks. In all these goods Sheffield at 
one time enjoyed what may be metaphorically termed a “ proud 
pre-eminence ;” but now she sends a very limited quantity to the 
Western markets, and is hard run in some of the Southern ones 
—especially in South America—by the manufacturers of the States. 
I hear, as an actual and amazing fact, that an American merchant 
has just arrived in Sheffield from New York, with « consignment 
of hay, &c., forks, and sundry other American-made articles, which 
he intends to sell, if possible, in Sheffield itself! This gentleman 
is sanguine of success, as his quotations are certainly as low as our 
own, and his goods Jook well. Whether they will wear well or not 
cannot as yet be known, of course. In any case the matter must 
be potas as a sign of the times. and of the greatly altered con- 
ditions under which modern manufacturing and trading operations 
have to be conducted. 

In the Leeds district during 1875 the makers of ordinary ircn 
have been poorly employed in common with their competitors in 
other parts of the country, but such establishments as Kirkstall 
Forge ire been fairly well engaged throughout. The machinists 
and steam ploughing tackle manufacturers have done a good busi- 
ness. At Sowling and Low Moor a steady amount of work was 
done in ths early portion of last year, but there is not now so much 
doing, although prices have fallen £4 per ton during the year. The 
steel departments at Bowling have been greatly depressed. In the 
Barnsley district, the founders have been well employed on the 
whole, chiefly on colliery work, such as air compressing m:chinery 
and the like. At the Penistone branch establishment of Cammell 
and Company, 1000 tons of Bessemer steel have been made weekly, 
800 being made into rails. In the vicinity of Rctherham, e 
has ruled dull, although at some works a good production of tires 
hes been maintained with but little intermission. The stove grate, 
fender, and brass works have been busy up to the beginning of last 
month, 

The coal and coke trade has been and now is dull, with prices 
below the season average. 

The Board of Trade has sent a communication to the Sheffield 
Chamber of Commerce stating that from January Ist, steel and 
iron rails will be entered separately by the customs officers, and 
asking that the invoices may be furnished carefully. This was one 
of the objects sought to be obtained by the new British fron Trade 
Association. 

A meeting of the shareholders of the Ambergate Patent Railway 
Wheel Company is called for Monday next, as the company cannot 
continue operations owing to its liabilities, Its capital is £30,000 
in £10 shares. 





—— 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
A STEADY tide 


of improvement to be setting ‘n upon 
the pig iron trade of the Cleveland district, and indeed of the 
iron trade Y. Not much business was done on Tuesday at 
the wee Middlesbrough market, but prices were decidedly 
firmer, and it appeared to be the general opinion, alike of buyers 
and sellers, that the downward tendency of prices had received a 
complete and permanent check. No. 3 was quoted at 52s. 6d. to 
58s. ton, and it was oe that a large quantity of pig iron 
was likely to be requi ‘or continental purposes in the course of 
the spring. Local consumption is, of course, considerably below 
the average, but there is every prebability that it will speedily 
improve. Very little iron isin makers’ hands, and if the consump- 
tion should e on increasing—as it most ly will—other 
furnaces will be put in blast that have been idle for a considerable 
time, owing to the utter inability of the owners to make ends 
meet while pig was at its lowest t. 

Very little work has been done at the various ironmaking 
establishments in Cleveland during the ten days. The make 
of both pig and manufactured iron has thus been considerably re- 
duced ; but the reduction thus accomplished is not of sufficient 
extent to influence either prices or demand to any material extent. 
It was thought extremely probable a few weeks ago that some of 
the works which have been able by a great effort to keep their men 
togetherupto Christmas would be likely, unless trade improved, to 
suspend operations after thattime. Iam glad to say that in the 
interim trade has so much improved that I have failed to hear of 
a single firm not already inoperative that has made arrangements 


stop. 

When trade does happily take a turn for the better, »eople 
generally onnest it to make an unreasonably rapid rate of progress, 
and it is probably due to this cause that a report has recently 
obtained circulation to the effect that the West Hartlepool Iron- 
works were about to resume operations. On making inquiries into 
this rumour, I am informed that itis not founded on fact. The 
West Hartlepool Ironworks is one of the largest establishments 
of its kind in the North of England. It was transferred about 
two years ago to a limited liability company, under whose auspices 
it has come to grief, and the concern is now in liquidation. It was 
rumoured that Mr. I. L. Bell, M.P. for the Hartlepools had made 
arrangements for the purchase of the works, but whatever may be 
in prospect, I believe that nothing has yet been done in this 
direction. 

In other parts of the district symptoms of reaction are beginning 
to show themselves, Messrs. Bolckow, Vaughan, and Company 
have again commenced to work their No. 2 foundry at Middles- 
brough, where it is estimated that employment will be found for 
about 200 men. On Monday night Messrs. Hopkins, Gilkes, and 
Company started their angle mill, where it is expected that 
employment will be found for an increased number of hands. The 
distress in Stockton and Middlesbrough, although undoubtedly 
more than usually severe, has not proved nearly so bad as was 
anticipate], large numbers of the ironworkers having found other 
occupation. The position of the other works on Tees side remains 
without material change since I last reported upon them. 

Again there is a gratifying increase in the mineral traffic of the 
North-Eastern Railway, a fact which affords a sure and certain 


sh a total increase of 36,000 tons for foundries, and 27,000 
for eable works. The amg: Ay malleable iron produced was 
196,000 tons, as compared with 180,000 in 1874, which is a some- 
what unexpected result, in face of the continual ou which was 
made by malleable manufacturers ge | the year. e average 
price of warrants for the year was 65s. 9d., as against 87s 6d. the 
ious year. The average number of furnaces in blast was 
17, inst 96; and the number of furnaces in blast on 25th” 
December was 113, against 121 in the same date in 1874. The 
avi price of bars for the year was £8 15s., as compared with 
£10 15s. in 1874, £13 10s. in 1873, and £12 5s. in 1872. From the 
United States, which used to be a very large customer, the demand 
continues to be limited, and no wonder when we are informed that 
the quantity of pig iron at present in stock there exceeds our entire 
production for 1875. ; 

The Glasgow pig iron market was closed from Friday till Tues- 
day on account of the holidays. On the last-named day a quiet 
business was done in warrants, at from 64s, 9d. cash, and ten days 
fixed, to 65s. one month open. On Wednesday the warrant market 
was flat at from 64s. 14d. to 64s. 3d. cashand month open. To-day 
—Thursday— the market was firmer, and a fair amount of business 
was done at 64s. 6d. and 64s. 74d. month open, and 64s, 6d. fixed. 

The principal makers’ shipping brands have experienced little 
alteration, the prices being as follows :—G.m.b., at Glasgow, No. 1, 
66s.; No. 3, 64s. 6d. {Gartsherrie, No. 1, 75s. 6d.; No. 3, 6s. 6d. ; 
Coltness, No. 1, 793s. 6d.; No. 3, 67s. 6d.; Summerlee, No. 1, 
71s.; No. 3, 66s.; Langloan, No. 1, 75s. 6d.; No. 3, 66s.; Carn- 
broe, No. J, 68s. 6d. ; No. 3, 65s.; Monkland, No. 1, 66s.; No. 3, 
64s 6d.; Clyde, No. 1, 66s. 6d.; No. 3, 653.; Govan, at 
Broomielaw, No. 1, 66s.; No. 3, 64s. 6d.; Calder, at Port 
Dundas, No. 1, 77s. 6d.; No. 3, 66s.; Glengarnock, at Ardrossan, 
No. 1, 71s.; No. 3, 66s. 6d.; Eglinton, No. 1, 65s. 6d.; No. 3, 64s. 
6d.; Dalmellington, No. 1, 65s. 6d.; No. 3, 64s. 6d.; Carron, at 
Grangemouth, No. 1, 66s.; ditto, specially selected, 70s.; Shotts, 
at Leith, No. 1, 74s. 6d.; No. 3, 67s. 6d. ; Kinneil, at Bo'ness, 
No. 1, 66s. ; No. 3, 63s. The shipments of pig iron from Scotch 
ports, for the week ending the 1st instant, amounted to 5220 tons, 
as compared with 3718 for the same week last year. 

Regarding the manufactured iron branches little can of course 
be said this week, seeing that the works have all been laid off for 
the holidays, and will not completely resume until about the close 
of the week. The orders received during the month of December 
were most encouraging as to numbers, and there is « prospect of 
the works being re-opened with much more employment on hand 
than usual. A lull has also necessarily taken place in the coal 
trade of the week, which has been very limited, the demand for 
household sorts being remarkably dull. Prices remain unchanged. 

The miners, both ironstone and coal, have a good prospect with 
respect to employment. At a number of the ironworks the number 
of hands is being recruited. The opening up of the new Bothwell 
coalfield will give a great deal of extra employment, and extensions 
of workings are being undertaken elsewhere. A number of new 
coalfields are being opened up by various coalmasters in the neigh- 
bourhood of Holytown. Messrs. Simpson, Wilson, and Co., of 
Legbrannock Colliery, are making arrangements for working the 
blackband ironstone recently discovered by them on the Woodhall 
estate, anda branch line for transit is about to be laid down between | 
the mines and the Caledonian Railway. 

The case of the unfortunate Blochairn Iron Company, whose 





index to the inereasing prosperity of the iron and coal trades. In 
the mineral receipts of that company for the week ending January 
ls. there is an increase of £6193, and it may be remarked that 
this rate of increase has seldom been exceeded even in the most 
prosperous times, 

The reduction of 15 per cent. proposed by the iron manufacturers 
of the North of England in the wages of puddlers and millmen 
will come on for consideration before the Board of Arbitration at 
Darlington on Saturday next. Mr. Kettle having last year 
relinquished his connection with the board, it has now been deter- 
mined to have two arbitrators, with an umpire as the supreme 
court of appeal. The arbitrators appointed are Mr. Williams for 
the employers, and Mr. Mundella, M.P., for the men, but no 
umpire has yet been appointed. 

Mr. Joseph Dodds, M.P., has agreed to become the umpire in 
the arbitration relating to the wages of the Durham colliery 
mechanics. 

There is still a good deal of slackness in the shipbuilding trade 
of the three northern rivers, although in this, as in other aspects 
of the iron trade, there are unmistakeable indications of improve- 
ment. Onthe Tees, the men employed by Messrs. Pearse and Co. 
have agreed to a reduction of 5 per cent. upon general wages, and 
a remodelling of piece prices, while the men employed by Messrs. 
Richardson, Duck, and Co., have resumed work on the reduced 
terms which they rejected some time ago. The shipbuilding trade 
of the Tyne is still very dull, and in order to better meet the 
inquiries that are made from time to time, the following notice 
of a reduction in wages has been posted up at the great ship- 
building works of Palmer's Company :—‘‘ Notice is hereby given, 
that the Tyneside Shipbuilders’ Association have resolved to make 
the following reductions in the wages of the men, and that the 
same will be made in this yard from and after Monday, January 3. 
Cogeien, joiners, and blacksmiths, rated under 30s., 1s. 6d. per | 
week, and those rated at 30s. and upwards, 2s,; blacksmiths, piece | 
rates, 74 per cent.; strikers, rated at 20s. and upwards, Is.; | 
labourers, time piece rates, 2s.; platers, time piece rates, 3s. 41., 
and 15 per cent. oa piece work; drillers, Is. and 15 per cent. ; 
riveters, 33. 2d. and 15 per cent.; caulkers, 3s. and 15 per cent.; 
holders-up, 2s. 8d.; rivet-heaters, 1s.; painters, 1s. 6d, and 2s.; 
others not included above, 1s. 6d. to 2s.” 





On the Wear the number of vessels built and launched during | blished fact. The more reasonable of the men admit that though | americ:n Timber— 


1875 is considerably below that of some previdus years, but more 
activity is expected in the immediate future. 

The owners of ironstone mines in Cleveland are very much dis- 
satisfied with the basis of valuation adopted by the Gainsbrough 
Union Assessment Committee and Mr. Hedley, of Sunderland, 
and an entire 1e-valuation is now proposed on a different system. 

In the coal trade of Durham and Northumberland there is very 
little change to report. Best steam coal is quoted on the Tyne at 
13s. to 14s., and seconds at 10s. to 12s. A large number of the 
collieries are only working three days per fortnight. No improve- 
ment has occurred in the demand for manufacturing coal. On the 
Wear, unscreened is offered at 8s. to 9s., nuts at 7s. 6d. to 8s., 
and small at 4s. to 5s. per ton. Coke is slightly firmer, the best 
qualities realising from 12s. to 13s. 6d. at the ovens. Households 
and gas coal are unchanged in value. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

_ Iv may be acceptable to your readers that I should in some par- 
ticulars supplement the information conveyed in my last letter 
regarding the Scotch iron trade for the past year. Of the foreign 
shipments of pigs, which amounted to 368,453 tons, Germany, 
Austria, and Holland took 185,269 tons, as against 130,983 in 1874; 
France, 32,927, as against 25,803; Belgium, Denmark, Sweden, 
and Norway, 31,887, as against 32.819; Russia, 23,435, as against 
23,295 ; Spain and Portugal, 12,588, as against 8830 ; Italy, 19,510, 
as against 19,030; United States, 44,107, as. against 36,467 ; 
British America, 30,384, as against 20,984; East India, China 

Australia, South America, and other places, 22,955, as against 
16,227. It will be observed from these figures that, while the im- 
provement in the exports has been general, Germany has absorbed 
pearly two-thirds of the excess. Of the local consumption, 
360,000 tons were Scotch, and 220,000 English iron, being an in 

crease in the former of 43,000 tons, and in the latter of 20,000 

Foundries took of home consumption 205,000 tons Scotch and 154,000 
English, as azainst 193,000 and 130,000 respectively in 1874, while 
the malleable works used 155,000 tons Scotch and 66,000 English pig, 
as against 124,000 and 70,000 respectively in the previous year ; 


works are in the vicinity of Glasgow, has at length got into the 
courts. One of the shareholders, Mr. A. W. Finlayson, of Mer- 





chiston, Johnstone, has obtained a summons against Mr. J. J. 
Grieve, M.P., Greenock; Mr. James Morton, iron merchant, 
Greenock; Mr. James Fletcher, engineer, Salford; and Mr. W. 
Neilson, jun., ironmaster, Mossend, some time directors of the | 
company. The pursuer concluies for £1000 damages, in respect 
that he was induced to take fifteen shares in the company of £50 | 
each, through statements in the prospectus which were false, and | 
did not disclose the material facts, and he further alleges that | 
these statements were false in the knowledge of the directors. | 
He asserts that the fair value of the works did not exceed £100,000, | 
whereas it was stated in the prospectus that their value, exclusive 
of stocks and stores, was £301,000, and the pursuer maintains that 
he is entitled to decree on the ground that he has suffered loss to 
the extent claimed for, because of the negligence of the directors 
in constituting the company without making proper inquiries as to 
the statements which were published bearing on the value and 
rosperity of the concern. The reply of Mr. Grieve, M.P., is that 
ne was never a director of the company; but his. name | 
appeared in the prospectus as such; he never took any steps to | 
let the shareholders know that he was not a director, and it is | 
alleged that many people took shares on the faith of his standing 
in that position. It is understood that Mr. Finlayson is supported 
in this action by a large number of tlie shareholders, whose indi- | 
vidual cases will no doubt be ruled by the decision of the courts in 
the matter. 


| 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

No sudden change in old habits and customs is effected without | 
some degree of unpleasantness, and this is the case at present in 
many of the Welsh coal districts. The Monmouthshire or house coal 
men are especially opposed to the sliding scale, as it is to be pre- 
ceded by a reduction, and that reduction in all probabi ity will 
amount to 25 per cent., while the steam coal men will lose about 
10 per cent.; but the ferment, such as it is, is subsiding as I write, | 
and before the end of the week I shall expect to see the whole of | 
the collieries in steady operation and the sliding scale an esta- | 





attended at the outset with disadvantages, yet the steady working 
out of the rule will be accompanied with certain benefits. Every | 
upward movement in the market will be a benefit to the collier as | 
well as to the colliery proprietor, and the coal trade will have that 
sciiled character which is so much to be desired. 

The sliding scale scheme is a most able production, and the 
minds of Mr. Challoner Smith; Mr. Menelaus, of Dowlais; Mr. 
Lewis, of Aberdare, and a picked group of working men, have been 
exercised to good purpose. The arrangements at present are, that 
the prices of the last two months shall be the guide to the wages 
for the next six months, and, in order to get at the figures, two 
accountants are now at work. Pending their result, a certain 
reduction will be made, and the difference between that figure and 
the estimated one will be banked until the statistics are obtained. 
It is now likely that with so marked a relief as 25 per cent. off in 
bituminous small for coking, and an appreciable reduction in the 
wages of ironworkers, that the Welsh iron trade will revive. 
Makers will be able to compete under less disadvantages, and 
already good omens are current. 

The steel trade is assuming a much better figure than it has done 
for a long time. At the Panteg Steel Works, in Monmouthshire, 
I hear a large number of men will soon be employed ; Landore is 
in a hopeful position if the slight hitch now occurring with some 
of the men can be got over. There has been a notice posted at 
Rhymney Works to the effect that, on account pf the slackness of 
the iron trade, the day to-day system would be adhered to. 

Though the prospects in the iron trade are brightening, there is 
not much hope of a start at Plymouth. The first step, in the 
event of orders flowing in, is understood to be that first Aberdare, 
and secondly Treforest will be started. A strong wish has been 
expressed that Mr. Fothergill would open a tin-plate works at 
Penydarran, and the place is certainly suitable, but the trade has 
been depressed for some time. During the last week there have 
been some fait signs of a revival. 

Cardiff cleared last week 93 vessels, with 52,904 tons of coal, and 
1030 tons of iron. The iron was principally for Chili, and France 
figured as the best customer for coal. Swansea cleared 42 vessels 
with 238 tons of coal, Newport, Monmouthshire, 24 vessels, with 
6491 coal, and 2657 iron, the latter chiefly for Rio Janeiro, Venice, 





Malaga, and Callao. 





A strike at Mountain Ash against the doctors has been 


ended, 
the manager having conceded the men’s request not to keep back 
any money for either of the doctors. ; 

A curious strike is “‘on” at Pentre, in the Rhondda Valley. 
One day lately the fan broke, and the men had to be taken off 
hurriedly lest an explosion should occur. During Pe see of the 
fan they lost a portion of the day, and were cropped, this being 
kept back, a strike has resulted. : 

At a meeting of the Swansea Savings Bank this week Mr. Vivian 
referred at length to the sliding scale, and though his opinion was 
that the quantity and quality of a workman’s yield should govern 
his wage, yet he eg no law of political economy had been 
violated, and he lovked forward to the happiest results. 

Coke has fallen in price, and the best steam coal can now be ob- 
tained at pit for 8s. 

A final settlement of the affairs of the Plymouth Iron Company 
took place this week, and from date Mr. Fothergill will carry on 
the works as manager, under the direction of a board of control. 
Debentures are to be issued forthwith to all the creditors, and it 
is hoped that a profitable run of trade will result in their being 
very soon redeemed at par. 








PRICES CURRENT OF METALS AND OILS. 
1875. 1875. 
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87: 
Copper, per ton— Z4ea2a2484 4a44a £44 

British—cake ........]/87 0 @..83 0 0 Raile—OCleveland......| 615 0..7 0 © 

Australian, per ton....| 6 0 0..83 0 6 Glasgow......... 9 0 0..910 0 

Best Selected 00..0 00 8. Yorkshire, Steel} 9 5 0..9 7 © 

Bottoms... 7 0 0..98 0 0 Do. Iron] 7 2 6..720 © 

Chili Bars ++ |8i 5 o.,.83 5 0 Wales ......5 | 650.7 06 
Do, refined ingot..] 0 0 0..0 0 6 Rails—Old— 

OSE occ cosccrcccree | OS O @..08 6 O Cleveland ........] 310 0.. 315 6 

Spanish Cake ......../ 0 © 0..0 0 O}) ire -7}000.00 

Coke— | Yorkshire 4090.00 

Cleveland ............] O11 6.. 013 0 Railway Chairs— bd 

O18 U0 0 0 G scecvereeee| 510 0..6 0 © 

010 OHO 0 O|| ReGned metal ........] 4 0 0.. 410 0 

07 6..018 6 Do. in Waies 615 0..8 0 0 
8h single, in— 

013 0.11 6 Cleveland ll 0 0.1110 6 

Cleveland ....se.s000.] 0 7 6.010 6 as 1110 0..18 0 6 

Derbyshirc— io0.wbo08 
Best ordinary ....|] 018 0.. 018 0 200.000 
Convercing ...-..] 012 0..0 6 0 0 0..14400 

09 0..014 0 00..0086 

093.05 0 ‘ 

09 0..0l 6 0 0..22 5 0 

0.2% 0 0 

0 9 6.010 0 0..2215 0 

012 6..013 4 0.000 

015 0..1 0 ¢ 0% 000 

0..27 0 0 

Best occu ST 0.2 2.0 a.0 00 
Other sor .,....] 019 6..1 0 9 0.000 

South Yorkskire— 

Best ordinary . ..4 0 12 0..018 0 0..000 

Converting ......] 012 0..0 0 0 0..30 0 0 

Slack 03 0..0 5 4 0.34 0 0 

000.0900 seeeseee o..0090 

076.08 0 Olive, Gallipoli 00.000 

076.900 Spanish .. 0.000 

Tron— Palin 00.000 
Angle in Glasgow .... | 8 0 0..819 0 Rangoon Engine (C, 

Bar, Welsh, in London 715 0.810 0 Price & Co,’s), p. gail.| 0 3 6..0.0 0 

lasgow....+...55 | 8 0 0.. 810 0 Rapeseed, English pale | 39.10 0.. 0 0 0 

Staffordshire ....| 8 0 0..lu 12 6 Brown ......+6.. | 37 5 0..87 10 0 

Waies, vars ...... | 810 0.. 810 6 .}40 00.000 

Do,,common ....| 815 0..9 0 0 -| 000.000 

Yorkshire best........ 10 0 0.12 0 0 000.0 0 
Common ........| 715 0..9 0 0 3410 0..35 6 0 

Cleveland— 2” 0 0..80 0 0 
Angle and bulb 800.8 50 433 00.600 
Beiler plates 9 5 0..910 0 32 0 0..84 0 0 
Cable iron 10 5 0..11 0 6 
Nailrods 715 0..8 5 0 1200 0..0 0 0 
Rivet iron + /1015 0.01 0 0 -|1450 0.0 0 0 
Ship plaics ......] 710 0.8 6 0 .}1010 0..0 00 

Cleveland, common ..| 7 5 0..710 0 
Best ....- 710 0..8 0 0 -}%10 0..0 0 0 
Best best . 812 0..9 00 Bly 0.000 
Puddied . | 415 0.50 0 

Hoops, first quality— 710 0..8 00 
Birmingham ..../1010 0..1210 0 8 0 0..13 00 
Cleveland . «}1L 0 0..12 0 0 -|2%0 0 0..24 0 0 
London ... + |20 0 @..11 10 0 -|30 0 0..55 0 0 
Staffordshi 1010 0.1210 0 -|16 0 0..20 0 0 
Wales .. + | 910 0..11 5 0 1810 0..19 0 0 
Yorkshire 11 0 0..12 0 0 } 

Nailrods .. 810 0..91) 0 3) 0 0..54 0 0 
Glasgow 900.000 0..538 0 0 
Swedish 1510 0..1610 0 10 0..51 0 0 
Yorkshire 11 0 0..1%% 0 0 

Pig in Cleveland— 0..66 0 0 

o1.. 215 0..0 00 0..0 00 
214 0..0 00 0.000 
212 0..212 6 Refined 00.000 
2l) 0..0 0 0 Straits, fine—cash .... | 8910 0..81 0 0 
280.000 For arrival ...... 8910 6..81 0.0 
W n.cccceecceeee| 2 7 0.. O 0 O|| Tinplates, per box, 135 

Pig in Wales—No.3..] 215 0..0 0 0 sheets—Londou— 

Pig in Scotvland— 120.170 
NO. 1 oeceeveeee 360.00 0 000.000 
No.8 ..seseeeeeee| 3 4 6.0 0 0 17 0.112 0 

Pig in Yorkshire— 000.000 
No. 1 ..s6+ ~[3 80.3 90 
No.2 ...+ 37 9..0 00 
No.3.. 35 0..3 60 17 6..110 6 

Pipes in Glasgow......] 6 0 0..7 5 0 116 0..118 0 

Plates in Glasgow 115 0..116 0 

Ship .sscceeee coer | 9 O 0..915 0 + Ditto .. 6.0. 220.000 
CN ES ae 9 0 0.. 910 0 || Fellow Metal, per | -| 0 07%..0 0 % 
Yorkshire ...... 0 0 0..1210 © || Zine, sheet, perton, .... |30 0 0..31 0 
PRICES CURRENT OF TIMBER. 
1876. | 76. 
Per Load of 50 cubic feet. £5. 2 8.| Per Load of 50 cubic feet. £8 £5 
Baltic Fir Timber— || Quebec, Ist bri.ht pine...... 21 0 2510 
scccccccerceeccoccces OA9 4 § znd oo 
Dantzic and Memel, crown .... 4 5 510) 
Best middling ........ 319 416 
Good do. and2nd .... 3 0 4 0 
Common middling.... 215 3 ©) 
Undersized .. » 2123 2215 
Small - 2 5 230 

Stettin .... . 3 0 310 

Swedish .. . 210 315 St. John’s, spruce ... o 8 § 9-9 

Swedish and Norway balks.... 2 @ 210 Nova Scotia and Prince Ed- 85 $10 

Baltic Ouk Timber— | ward’s Isle, spruce........ 
Mewmel crown ..ssseeee scene 515 8 0}; United S. pitch pine planks... 1010 13°0 
WACK cesecseessersees 55 0 0} 
Dantzic and Memel, crown.... 5130 8 © || Staves, per mills of pipe— 
Brack & unsquared 5 0 6 0 Memel, crown......-+.+.++. 200 0220 9 
i rack .. -» 16) 0170 0 
Red pine tor yardsand spars .. 410 6 10 Odessa, crown .. sees 200 0310 0 
Mixed and building.. 310 4 v| Danizic, Stettin, mbro 165 0 170 
Yellow pine, large .+....+0++ 51 61 C.nadian, standard pipe .... 85 0 9) 
Waney board .. 510 610 Do, per 12.0 picces— 
Beall .......005 4 420 Canadian, puncheon...,.... 21 0 92 

Pitch pine ......+0++ - 815 4 5 Bosnia, single barrel........ 39 0 3110 

Do. tor masts and spars - 46560 

Em, rock.....ccccees 410 615 Wainscot Logs, per 18ft. cube— 

Quebec oak .. o@87 © Riga, crown (Eng. and Dutch) 5 15 lo 

MS 56 seen 408 0 6009 « 610 6 5 rack .. ae 5 0 

Birch, Quebec large .. ~~ 5070 Memel crown.. 415 10 
New Brunswick & P. e 8 » 810 rack 315 5 
Small averages .... + 210 215 

Masts, red pine ........ 415 6 ©|| Lathwood, per cudic fathom— 

Yellow pine, large 40 ¢W Perersburg . +0... ceceesess 080 
- 9 012 0 Riga, Dantzic, Memel,&c... 5 0 6 0 
- 8on o 
- 2 0 3 0) Mahogany and Furniture Woods — 

Indian teak........00++-000+5 10 15 13 10 Per superficial foot. s. d. s. d. 

British Guiana, greenheart.... 8 0 9 0 Mahogany, Honduras, cargo ay. 0 34.9 59 

Australian, i onbark... - 71°10 0 €xican, do. 0 BO 4 

Deuls. &c., per Petersburg & d— Tabasco, do.. - 0 46 

Archangel, Ist yellow - 25 01610 Cuba, do. . on 530 9 

2015 0 St. Domingo, do..... 0 6 0'°9 

Petersburz, 3015 0 St. Domingo, curis.. 1 0 9 © 

Wyburg, du. .....0000. 1 BO DRT Caliete, ilies nce sascccescece 040 43 

Petersburg + As, + 0 330 4h 

Chr stiana, yellow and whi 09204 
denis, best sorts ......++++ - 0 440 5h 

Norway dexls, other sorts.. Biack Sea -~03804 

Baitens, all sort Canadian + 0 320 4 
Swedish deals, mixed 5 Map'e, bird's-eye osnmeer 
3rd. . 10 12:15 Sa.inwood, 8t. Dow ~-20128 
Inferior aud 4th 71910 0 
Bittens 30s. less than deals, Per ton. 48. £265. 
Finland deals, Is 111223 5° Satinwood, Bahan - 7080 
Batt ns oe 9 5S il lv Resewood, Rio.... -4 ov 0 
Hand-awn & 71» 810 Bahia - 13 018 0 
Hand-sawn battens.... 7@ 8 5 








Epps’s Cocoa.—GRATEFUL AND CoMFoRTING.—“ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
properties of well-selected cocoa, Mr. Ey ps has provided our break- 
fast tables with a delicately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious use of such 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point, We may escape many a fatal shaft by keep- 
ing ourselves well fortified with pure blood and a properly nourished 
frame.” —Civil Service Gazette.-[Advt. ] 
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BLACKFRIARS BRIDGES PAST AND PRESENT 
—AN ACCOUNT OF THE REMOVAL OF THE 
OLD, AND CONSTRUCTION OF THE NEW 
BRIDGE, 

No. Il. 

Berore striking the keystones of the arches under which 
centering had been placed to prevent them from giving 
way, the old centres were strengthened with new timber 
struts, as the old timber was in such a state that it would 
have been dangerous to have depended upon it. These 
centres were “lagged” over in a similar manner to the 
others before commencing the removal of the arch stones, the 
whole of which were taken away without accident. - While 
the works already described. had been going on, the re- 
moval of the upper portions of the piers had been simul- 
taneously progressed with, and most of the columns an: 
— that supported the recesses on the top of the bridge 

ad disappeared. These, which were of excellent proportions, 
were of the Ionic order of architecture, and the designs of 
the capitals have been much admired. Any one who 
wishes to see. some examples of them may do so by going 
to Elvaston-place, Queen’s Gate, South Kensington, where 
stand four of them in good preservation erected in the 
entrances to the mews there. 

We annex a view of the 
piers and columns as_ they 
stood at the bridge, made 
from a photograph taken 
during the progress of the 
works. Many of the cut- 
water stones were of consider- 
able dimensions, and when 
that was the case powerful 
hand traversers were made 
use of to place them in 
barges, the “steamers” being 
oul te lighter and quicker 
work, the latter being par- 
ticularly serviceable when 
they came to tide work, as 
barges could be filled by 
them with great rapidity. 
The smaller rubble stones 
of which the spandrils and 
hearting of the piers consisted 
were loaded into wooden skips 
and lowered and tipped into 
the barges placed to receive 
them. All this work was car- 
ried on by night as well as by 
day, and when the piers be- 
came low in the water 
divers had to be resorted to, 
so that there should be no 
delay in its progress, Of 
course when the blocks, &c., 
were below low water the 
divers were absolutely neces- 
sary. Where the bed of the 
river had been scoured away 
years since—which was no 
doubt attributable to the re- 
moval of old London Bridge 
—-stone aprons ‘had been fixed 
on the north side of the first 
pier from the Surrey side, 
and all round the four fol- 
lowing piers. Whole timber 
sheeting piles of beech had 
been driven around these 
' and tied back to the 
nottoms of them by strong 
wrought iron rods. Con- 
crete was then thrown in be- 
tween the piles and the piers, 
and on this the apron stones 
or landings arte | All this 
was done in an excellent 
manner, especially the piling, 
and gave a _ considerable 
amount of trouble in re- 
moval. Most, of this work 
being below the bed of the 
river, divers were sent down, 
firstly to clear away the ballast 
and rubbish that rested on the 
apron stones to enable: them 
to fix lewises in, or sling the 
stones, as was found most 
convenient. Then the tie rods 
passing through the concrete, 
as previously described, were 
most difficult to remove, and recourse was had to rape | 

wder very frequently, before the desired object coul 

i accomplished. But that which puzzled the divers most 

was the slinging of the sheeting piles which had been 

driven very closely together, and being covered with gravel 
were very difficult to get at. Large strong timber cli 
were used to catch hold of the piles which 

drawn by means of the overhead traversers. 

After the removal of these aprons, and when the whole 
of the stone work had been taken off, the old caisson 
bottoms had to be raised. 

The old bridge was built in timber caissons or boxes. 
Previously to these caissons being floated to their proper 
position a number of piles were driven over the area of the 
proposed sites and cut off level; after which the caissons 
were floated to their destinations and sunk, The water 
was then pumped out and the masonry proceeded with. 
When the piers were built toa height above low water- 
mark, the sides and ends of the caissons having ‘been 
detached from the bottoms were raised by means of barges 
and floated away, thus leaving the bottoms of the caissons 
to form, with the piles previously mentioned,-the founda- 
tions of the new pier. The piles were about 10ft. long, 
and of small scantling—not at all calculated to assist to 





were with- |. 





sustain the heavy weight of the bridge: A number of 
them were withdrawn in the course of the progress of the 
new piers, and were easily taken out when once got hold 
of, in consequence of their size. Much greater difficulties 
occurred in raisiug the old caisson bottoms on the north 
than on the south side of the river, in consequence of the 
accumulation - gore there, and as the piers were taken 
out below the of the river, it was washed on to the 
work and required to be removed each tide, This was 
partly avoided by dredging in some cases, but the incon- 
venience could not be avoided entirely. The caisson 
bottoms were lifted by one or two of the strong hand 
traversers. iren “dogs” were used which were 
hooked underneath the ends or sides of the bottoms by a 
diver, with which they were gradually raised to the surface 
of the water by the traversers, and the gravel which had | 
been washed on to them aftor all the old stones had been 
taken away was quickly removed, when they generally 
floated. If they did not float at once, by holding them 


up above the surface of the water to dry a little 
after their long submersion, they would soon do so. 
In other cases they would stick as if by suction at the 





bottom of the river, and take considerable time and trouble 
in raising. One in particular resisted all efforts to move it 





OLD BLACKFRIARS BRIDGE PIERS AND COLUMNS, 


in spite of traversers, barges, and other lifting powers, until 
the idea of blowing it in half by means of blasting powder, 
occurred, not only so as to have but one-half at a time to lift, 
but alsotodestroy the “suction” which wasevidently keeping 
itdown. By the aid of divers a succession of charges were 
placed, firstly, at the side of the caisson bottom, and then 

ually underneath across to the other side, which cut 
it quite in half. One end floated to the surface by itself, 
pb, the other, with the assistance of a traverser and re- 
moving the ballast that had washed on to it, was also suc- 
cesafull: raised. 

The bottoms of the caissons were constructed of whole 
baulk fir timbers, placed closely together, one set running 
longitudinally, and another transversely, over the whole 
area ; these were again covered with close planking, and 
all trenailed together with hard wood trenails.. All the 
wood was thoroughly sound when first taken up, and 
when cut smelt like new timber. After a time it appeared 
to have lost its strength, and became softer. It could not 
be uséd as new timber, but for temporary pu where 
no fy nage strength was required it was freely employed. 

ile the removal of the old bridge was progressing 
rapidly, preparations were being actively carried on for 
the construction of the new one. Stagings for the recep- 





tion of the caissons were quickly being erected, as well as 
for materials at the different piers—the latter being much 
wanted in consequence of the small amount of space for 
storage at either end of the bridge. The ironwork for the 
caissons, arches, &c., was being made at the Old Park Iron- 
works, Wednesbury, in Staffordshire, from whence it was 
brought by canal to Brentford, and those portions of it not 
wanted immediately were stored there until they were 
required. The other parts were brought down direct to the 
bridge, and put into work as soon as possible. Also, and 
after a number of specimens had heen examined, the sort 
of granite to be used for the piers and abutments was 
selected. It was that from the De Lank Quarries, near 
Bodmin, in Cornwall. This peace is of excellent quality, 
hard, and of good colour. It was generally used for all 
the piers and abutments. Arrangements for the supply of 
the red granite columns were also made. In this case the 
Isle of Mull granite was chosen, of which more will be 
mentioned hereafter. Most of the other materials and 
plant required had been selected, so that all the work was 
in a fair way of progress. 

The engraving at page 23 is a general view of the works 
after several of the arches had been removed. It is 
reproduced from a photograph taken on the west or upper 
side of the bridge. It may 
be well to explain here that 
all the perspective views o: 
the works illustrating this 
series of papers are repro- 
duced from photographs 
taken from time to time 
during the progress of the 
works, 





UNIVERSAL LATHE. 


THE engraving, page 26, shows 
a universal lathe designed by 
Mr. Koch, manager of the tech- 
nical office of the machine 
administration of the Cologne- 
Minden Railway, and by Mr. 
H., Miiller, foreman, Dortmund, 
to whom we are indebted for 
the following description :— 
This lathe, patented in Prussia 
under the name of Passi 
Drehbank, is furnished wit 
two mandrils, W and W, the 
latter revolving in the first one, 
As will be seen from the en- 
graving, the cone pulley R 
receiving the motion 
drives the external mandril W. 
The toothed wheels Z, Z’, 2’, 
and Z” form the usual lathe 
gearing, and both the toothed 
wheels ZZ’ drive a shaft w, to 
the end of which is fixed a 
toothed wheel Z” gearing with 
the toothed wheel 2” a 

to the internal mandril W'. 
By changing the toothed wheels 
Z' and Z” in size, any propor- 
tion of the number of revolu- 
tions of the internal mandril 
W’ and of the external mandril 
may be produced. 

A disc E fixed to the inter- 
nal mandril may be eccentri- 
cally adjusted on it; on this 
disc moves the face plate on 
which the objects to be turned 
are fixed; » driver M attached 
to the external mandril causes 
this face-plate tc rotate. 

The mode of operation in 
this lathe is easily to be under- 
stood. As shown in the en- 
graving, the toothed wheel Z’” 
is of half the size of the wheel 

= Z', therefore the eccentric disc 

as 5 E and the mandril W' turn 
one ae twice — that is, the object to 

be shaped is twice approached 
to the chisel and twice with- 
drawn from it, and yet makes 
one revelution only with the 
face-plate by means of the 
driver. The shape of the 
object to be worked will. be 
that shown in Fig. 4 or 4*, in 
proportion to the eccentricity 
of the position of the dise E on 
the shaft W’. In changing 
the wheels Z’ and Z” with 
those of threefold, four-fold, 
or higher velocity ratios, the figures 5, 6,7, &c. will be pro- 
duced. If the head of the serew 8, which connects the disc 
E with the shaft W’, and prevents at the same time the face-plate 
P from sliding away, has been conveniently shaped, it may be 
used as a common centre for turning shafts in the usual manner. 

If shafts are to be turned, a second headstock instead of the 
puppet is to be applied to the lathe; but in this case the head- 
stock is provided with one mandril only, arranged in the manner 
shown in W’ without the face-plate P. The head V of the exter- 
nal mandril W is purposed to bear a wheel not shown in the 
drawing, by means of which the self-motion of the slide-rest is 
produced in the usual manner. 

It is claimed for this lathe that in comparison to all other 
known oval lathes it has the great advantage that the position of 
the chisel is always more favourable. For instance, the positions 
of the chisel when cutting an ellipse may be seen from Fig. 9, 
the dotted lines showing the position of the chisel in the com- 
mon pattern lathe and the continuous lines showing the position 
of the same.in the«new lathe. Another difference between this 
and other lathes is that the chisel cuts much more slowly at 5 
than ata. As to the working of metals as well as of wood, it is 
to be exyected that this lathe can be put to great ical use 
as soon as the engineers are accustomed to the applieation of the 
new forms, which it has been hitherto impossible to make with- 
out great expense. Here we can show this use but in a few cases. 
In Figs. 10 and 11 a locomotive axle-box and a common jcurnal- » 
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; one, their execution will be 
uch cheaper, and with respect to their > of resistance 


In fixing cranks, pulleys, or wheels on shafts, tue use of keys | sough' 
ma: 


, it is claimed, be dispensed with if the shaft has a square cross 
section, easily made by adjusting the disc E slightiy eccentrically. 
If the disc E and the shaft W’ are slightly eccentr:c, made in one 
piece, there is, it is said, no doubt that the work by means of 
this lathe is sufficiently exact to allow the fitting of locomotive 
wheels on their axles without any wedges. 

The shaft W’ in the second headstock being prevented from 
rotating, the figure turned to the other side becomes gradually a 
circle. If in this arrangement the centre of the shaft W’ is with- 
drawn from the chisel to a distance half the eccentricity of the 
disc E with reference to the shaft W’ of the first headstock, the 
diameter of the circle to be produced is as long as the longest 
diameter of the figure turned to this side. The forms produced 
in this way are particularly useful in the manufacture of rimers 
and screw taps. In Figs. 13 and 13* cross sections of rimers are 
shown as made till now, and as they may be made by means of 
the new lathe. In making a rimer — Fig. 13 — at first 
the cavities a are cut in the round bar shown in dotted 
lines, and afterwards the parts 6 are shaped in the shown form 
by means of a file by hand. This latter part of the work must 
be executed with the greatest care, and cannot be done but by 
the most clever workman if the rimer shall satisfy its purpose. 
One awkward stroke of the file applied to the > pushes it 
behind one part of the surface and prevents thereby the tool 
from cutting. In making by means of the lathe the triangular 
cross section of the tool—the dotted circle is only made in order 
to show better the triangular form—it is only n to eut 
away the parts a and the file is entirely dispensed wii The 
operation of milling by means of this lathe may be executed also 
by increasing the eccentricity of the disc E, and by withdrawing 
the chisel. If the triangular cross section of the rimer as shown 
in the drawing becomes by and by a circle it fits more and more 
perfectly the hole to be made, and after it has passed through it 
the hole is exactly circular. As to the screw taps, Fig. 14 and 
14*, the same remark as to the rimer may %e made, but the screw 
tap made by means of the lathe has the eminent advantage that 
not only the point of the thread 6, but the basis also is behind 
the cutting edge s, which is not the case in screw taps made 
otherwise. 

If the number of teeth of the wheels Z” and Z” are not in the 
precise proportion from 1:2, 1:3, 1:4, and the figures to be 
produced run in screw lines around the shaft, and if the number 
of revolutions of the shaft W’ of both the headstocks are differ- 
ent, the figures of the cross sections at both sides of the shaft to 
be turned are different, and become by and by the same. If the 


* wheels Z and Z’ be different in size, and the wheels Z" and Z” 
* elliptic, other and remarkable figures are produced. Hereby it 


may be seen that it is very easy to produce many new, useful, 
and complicated forms which are doubtless of greatest advantage 
in architecture, cabinet making, in the manufacture of umbrellas, 
walking sticks, &c. The driver turning on a fixed point, and the 
face plate on a pivot the centre of which moves in a circle, the 
circular velocity of the face plate is not perfectly uniform, and 
the figures are symmetrical with reference only to a line passing 
the centre. The irregularity of the figures is only remarkable if 
the eccentricity in comparison with the length of the driver be 
very great. lf the number of revolutions of both the mandrils 
be in the proportion of 1:2 figures are produced, which, 
according to the angle formed by the driver and the eccentric 
pointing straight upwards, are egg-shaped, and become gradually 
oval, vp> half being narrower than the other. If, instead of 
connectiug the pivot of the face plate with the pivot of the driver 
by means of a movable crank, the pivot of the driver be made to 
press against a projecting rim of the face plate, it would slide to 
and fro on this rim double the eccentricity for each revolution of 
the face plate. The figures thus produced are like those described 
already. If the said rim is not rectilinear and radial it is possi- 
ble, though in narrow limits only, to turn any forms. In 
increasing the number of drivers and rims of the face plate the 
circular velocity can be made uniform to any degree even with 
short drivers. 

If in the arrangement of the lathe as shown in the drawing 
the pivot of the driver be movable in the latter, the circular 
velocity of the face plate in its several positions can be increased 
or reduced by means of adjusting the pivot of the driver, and 
thereby it is possible to produce prescribed figures within more 
enlarged limits than in the above arrangement. If the eccen- 
tricity in the position of the disc E be still greater than in the 
Figs. 2*, 3°, 4, and 5, loops are formed in the corners, and the 
chisel does not cut continually. The bars thus turned have 
sharp edges, and the chisel always preserves the most favourable 
pesition. 








FIRE IN THE SALT MINE AT BROCHNIA IN 
GALICIA. 
(From our own Correspondent.) 
Vienna, Jan. 7. 

AN accident, not only fatal in its immediate consequences, but 
bringing with it a train of disasters greater perhaps than the 
original catastrophe, has just occurred in the Government salt 
mives at Brochnia, situated about twenty-five miles from the 
far-famed one at Wielicka, near Krakau, whose workings have 
continued unbrokenly for more than 800 years. Brochnia, 
employing about 200 men, is equal in depth to Wielicka, as their 
strata and sources are doubtless identical, but although not so ex- 
tensive in its ramifications, it enjoys no small renown among 
tourists for the size and beauty of its halls and columns hewn 
out of solid rocksalt. In the Beust level, about 320 metres under- 
ground and 400 metres from the shaft, stands an engine, worked 
by steam led to it through some 600 metres of pipe from a 
boiler in one of the higher levels, used to heist salt up an incline 
from deeper levels. On the 30th of December, there being no 
work for it, the opportunity was taken to clean it. By some 
mischance or carelessness some cotton waste came in contact 
with a pit lamp, but the youth to whom, although quite inex- 
p<rienced, the work had been entrusted, managed, as he thought, 
to extinguish it, and believing the danger to be past, committed 
the further indiscretion of putting away the waste he had saved 
from the flames in a chest containing clean waste, rape oil, and 
tallow. On returning to the shaft he related the occurrence to a 
miner, who, being more experienced, at once recognised the 
possibility of danger, and hurried as fast as he could to the spot, 
but before he could arrive the flames had spread to the timbering, 
and there being no water at hand he could do nothing more than 





spread the alarm. Fortunately the overseers were still in the 
mine, and able to give notice to the 200 men who were under- 
ground to leave as quickly as possible. Three miners, however, in 
the lowest level, unable to reach the shaft, were suffocated. And 
here, if precautions had then been takeu, the loss of life 


proper 
might have ended. But the zeal of the officials appears through- 
out to have outrun their discretion. Without taking any steps 
i i i sent 


missing ones. As 
they never returned there can be no doubt they fell victims to 
the vitiated air that had prevented the escape of those they 


t. 
As it now became evident, or rather as the officials were now 

i that all six could not be recovered alive, measures were 
taken to stop the spread of the fire by building walls of salt 
across the heading to stop the ingress of air. Herren Windakie- 
wicz and Stember, oberfinauzrath and chief inspector of mines, 
were sent from Krakau to investigate the cause of the accident, 
and to direct the means for preventing further damage, and the 
former, in conjunction with Herr Furdzik, manager of the mines, 
to whom public opinion attaches blame for having entrusted the 
cleaning of the engine to so inexperienced a youth; insisted, 
in spite of the convictions generally expressed, that, on account of 
foul air, it would be better to pystpone the search, upon being 
lowered into the mine with two workmen at 8 o'clock on the 
morning of the 3rd of January. In a few minutes a signal was 
received that they had arrived safely. It is supposed that, 
according to agreement previously made, Windakiewicz left the 
cage with the two workmen to explore the headings, and Furdzik 
remained behind to carry on the communication with those on 
the top. After the lapse of a short time a second faint signal 
was heard and interpreted “hoist up,” and the engine at once 
started. After a few turns, however, a stoppage occurred below, 
the cage apparently having met with some obstacle. Increased 
efforts were made to overcome this, but it was not until these 
proved fruitless so far as moving the cage was concerned— 
though instrumental, no doubt in destroying the last chance of 
the occupants—that it was suggested that some serious accident 
had happened to it, and a second containing ‘Bergmeister 
Zwirner and three workmen, to all of whom the greatest 
credit is due for their courage, were let down to ascer- 
tain the cause of stoppage. Precautions which had in 
the previous descent unfortunately been neglected were 
this time adopted. As gas was suspected to be still present in 
the lower workings, Zwirner and his companions contined their 
researches to descending from level to level, ascending after each 
to report the state of the air ; by this means they were able to 
open some of the headings previously closed and allow a sufficient 
distribution of air to dispel any gas in the shaft above. Had 
this been done at first, as proposed by some but negatived by 
Windakiewicz and Burdzic as likely to add fresh force to the 
fire, their lives would probably not have been lost. When the 
bottom of the lowest shaft was reached the bodies of Winda- 
kiewicz and the two miners were discovered, horribly mutilated, 
in the sumpf, that of Burdzik was not found, and is supposed to 
be jammed between the débris of the cage and displaced timbers. 
It is conjectured from the absence of any direct evidence, that 
Windakiewicz and the miners finding themselves overcome by 
foul air, endeavoured to get into the cage and gave the signal to 
hoist before the bar was properly closed ; and that this, catching 
in the first projection it met with, threw the aslant, and 
tilted the half-senseless occupants into the sump, while Burdzik 
was crushed by the efforts made to overcome the obstacle. It is 
hard to say to whom individually blame can be attached, or even 
if any fault beyond that of misdirected zeal has actually been 
committed, but the utter insufficiency of the appliances for 
rescue or extinguishing the fire, being all of the most primitive 
description, reflect anything but credit on the management of 
the mine. There is no telegraphic communication, the two 
safety headdresses donned by Windakiewicz and Burdzic would 
not act for more than a quarter of an hour, nor although this is 
the third conflagration, were there any means at hand for 
extinguishing it. 

A numerous staff of Government officials have been sent to 
the spot to devise some means for extinguishing the fire and re- 
opening the works, but any further active measures have been 
forestalled by a peremptory order from the Finance Minister to 
close the mine at once and allow tht fire to exhaust itself. Had 
this course, partially adopted at first, been persevered in, or had 
the feed-pipe of the engine been opened and the steam allowed 
to fill the heading in which the fire commenced, many valuable 
lives and much property might have been saved. But the mul- 
tiplicity of counsellers and the absence of that cool and 


wire rigging and stays in place. On she struck with 
but the divers have been to go down to 


ascertain the to the stern and The where 
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14ft. in length and a 2hft. in breadth ; the 
of this is 107%. below the surface of the water. 

of the may be seen at the Admiralty. The 2 geen 
is encumbered with a network of rigging, ropes, &c., w! have 
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fallen with the upper masts. The divers found it dark when work- 
ing on the ship unless the water was perfectly smooth, with bright 
sunshine. There is very little slack water; often none at all after 
heavy weather. The average time a diver can work is as follows:— 
Spring tide, high water, Oh. 45m.; low water, 1h. 15m. ; neap tide, 
high water, 2h. 30m.; low water, 3h. 0m. With wind of force 4, 

operations with divers cease, owing to the sea. The time for 
actual work by divers has been, in 18 to 20 fathoms, from 15 to 30 
minutes. The foregoing particulars are taken as well as the accom- 
panying alata tera an Admiralty Circular, 








TRIALS WITH THE MEKARSKI AUTOMOTOR FoR TRAMWAYS.—On 

the 1st Jan. a trial was made with this vehicle working with com- 

air, on the tramway from Courbevoie, Paris, to the 

iére de l’Etoile and back, with the most satisfactory results. 

The driver could stop, go on, or alter the speed with far greater 
ease than with the best possible team. 

Pernot’s Puppiine Furnace.—From a paper lately read at 
Liége by M. Raze, engineer-in-chief of the Ougrée Works, it 
appears that the loss of iron in puddling is 4 per cent, less than in 
the hand process, and that the consumption of coal is 13 cwt. 3 qr. 
per ton of iron obtained, while the uniformity of metal turned 
out leaves nothing to be desired. Some improvements to the 
furnace have been introduced at the Charleroi Works, 


Tue Locomotives or Russia.--At the commencement of 1875 
the number of locomotives which served the forty-four railways of 
Russia was 3442. As the total length of these lines is 10,899 





decision in danger which can alone at such a moment be of any 
actual service, have shown how unequal those whose rashness 
has caused their own destruction were to the task before them. 
By the death of Herrn Windakiewicz, Galicia has lost one of her 
best mining engineers ; although not much above forty years of 
age, he had »y his ability and energy raised himself from the 
lowest grade to the highest position open to him in his career, 
and one cannot but regret that so able a man, carried away by 
the excitement of the moment, should have insisted on a descent 
which was useless in its object and fatal in its execution. A 
strict inquiry will doubtless be made, and not the less so because 
the mine is Government property ; but whatever the result may 
be, the principals en are beyond the reach of blame ; and if 
it be found that neither censure, punishment, nor redress can 
atone for the past, at least such means can be adopted for future 
security against and rescue from danger as will guarantee a 
better organisation in cases of emergency and a more liberal 
supply of modern appliances for the safety of the miners. 








RAISING THE VANGUARD. 


Tue Admiralty have resolved on throwing the operation for 
raising the Vanguard open to public competition. All parties 
tendering must furnish satisfactory evidence of their financial 
ability to undertake the work ; undertake to deliver the ship either 
in a dry dock or at the entrance of one of her Majesty’s docks in 
such a state that she may be docked, and the delivery is to be con- 
sidered incomplete till she is safely docked. The ship is to be 
raised and delivered whole, and not in pieces ; no payment is to be 
made, or any claim to ee arise, until the delivery is complete; 
the contractors are to be responsible for any infringement of patent 
rights ; the time by which the parties tendering propose to begi 

tions and the probable date of completion are to be stated in 
the tender. All tenders are to be fora lump sum, to cover all 
c and not for a percen’ on the value of the ship, but 
their lordships state that they will not bind themselves to accept 
any tender. The V. ard is sunk in 20 fathoms low water 
spring tides ; 11 miles from the land ; Bray-head bearing W. ? N. 
magnetic. The rise and fall of the tide is from 8ft. to 9ft. The 
current runs from 24 to 3 knots across the ship. Her head is 
W.4N. Distance from Ki wn Harbour about 16 miles. The 
Vanguard is 6034 tons displacement ; length, 280ft.; breadth, 54ft.; 
draft of water, 23ft. Her frames are 4ft. apart; her bottom 


plating is Sin. thick. She rests on her starboard bilge, at an angle 
of 15 deg. in soft sand, and since early in October last has sunk 
into this sand about 8ft. Gin. Her lower masts are standing with 





miles, the proportion is about 34 miles toa locomotive. Of the whole 
ber, OU? « or 17°64 per cent. were constructed in Russia, and of 

the remaining 2835, Germany supplied 1051; England, 656; 

France, 654; Austria, 276; Belgium, 176; and America 22, 

A New Market ror Encianp.—Mr. Alexander Sibiriakoff has 
forwarded from St. Petersburg a» memorandum pointing out the 
important commercial advantages to be obtai by the openin, 
of a maritime communication between Europe and the mouths 
the rivers Ob and Jennisei, in the north of Siberia, Last summer 
the Swedish Professor Nordenskjold conducted an expedition which 
has provod the possibility of a maritime communication from 
Europe to Siberia, up to the mouth of the Jennisei.” It is suggested 
that this disco’ m up a new and cheaper grain market 
in Siberia to supply English wants, and a new mart for English 
manufactures ; and it is pro) that the English people should 
equip a new maritime expedition for the purpose of exploring the 
mouths of the two rivers and fixing the most convenient points for 
trading vessels to load and discharge cargoes. To such an expedi- 
tion the writer, in connection with others taking part in this enter- 
prise, would contribute £1000 sterling. The three Swedish 
professors—Nordenskjold, Lundstrom, and Sluksberg—have been 
Jéted by the Russian Geographical Society at St. Petersburg, as 
the discoverers of a navigable route between the North Sea and 
the mouth of the Jennisei in Siberia. In letters addressed to the 
French Geographical Society, Professor Nordenskjold expresses 
surprise at finding immense forests in a region hitherto believed to 

mn. 


Mr. Jonn DupeEron.—Our readers will regret to hear of the 
sad calamity which has befallen Mr. John Dudgeon. The Carlisle 
Patriot states that “‘Mr. Samuel Warren, Master in Lunacy, has 
held a court of inquiry regarding the mental competency of Mr. 
John Dudgeon, an eminent shipbuilder, ae of Rosherville, 
Kent, and now an inmate of Morningside Asylum, Edinburgh. 
It appeared he had been in a most extensive or of business. 
Some time ago he built a large ironclad, called the Independencia, 
for the Brazilian Government. It cost half a million of money. 
In launching it, however, there was a mishap, which preyed upon 
his mind ; and his disorder was heightened by some subsequent 
embarrassments, and still more by the death of his brother. He 
sank into melancholy. It was at last found necessary to send him 
to an asylum.where there were means of taking proper care of him, 
and on the 25th of last September he was received at Morningside. 
The doctor, who gave evidence, said the case was one of acute 
suicidal melancholia, and added that Mr. Dudgeon is now quite 
lost to the world, and his case seems hopeless, The jury found 
that the patient was of unsound mind and unfit to manage his 
affairs, which will now fall under the administration of Chancery. 
Mr. Du mis sixty years of age, and it was mentioned that at 
= e was worth half a ion sterling, after paying all his 
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RAILWAY MATTERS. 
THE Hiogo and Kioto Railwa: is progressing . Itish to 
HS it in 1876, but it is feared that not be comp! till 


A MEMORIAL to the late Mr, Cecil Stephenson is to be 


erected by subscription amongst the East Indian Railway em- |. 


ployés, 

On the 10th December the first r train that has ever 
run on the Madura and Tuticorin of the South India 
Railway arrived at Tuticorin with troops and officials, 


THE Eastern Railway of Massachusetts 27 snow ploughs, 
These ploughs are valued at 16,049 dols. the past year a 
sum of 613 dols, 


was expended in their omg The removal of 
ice and snow also cost the company 8946 dols. last year, 


THE provisional committee of the Metropolitan and Brighton 
Railway, after closing the subscription list, have decided re the 
amount applied for by the general blic was not sufficient to 
induce them to proceed further with F rosecution of the under- 
taking, and have ordered the deposits to = returned. 


THE number of miles run by engines last year upon the Central 
Pacific Railroad was 5,214,441, as pce | vith 5010, 931 in 1873, 
The additional distance run last year was thus 203,509 miles, or 4 
ay cent. The total * sa - ype last year was 35°24 per cent, 

repairs figured for 8°14 cents ; engi emen an m. 
for 7°00 cents ; and fuel for 17°88 cents, ” — _— 

THE agent of the Sind, Punjab and Delhi, Railway Com ny lef! 
on the 17th of December, for Bombay. Before hin denaoeane the 
leading members of the native mercantile community waited on him 
and represented the difficulties merchants have to contend with in 
conveyance of goods and the annoyances they are subjected to. It 
is stated — ~ “w ~ eemaione yielded by Mr. mo was 
one to indemnify them for losses sustained b: 1 being aged 
by rain and river water. digits 

WirtH a view to establish a communication between the Metro- 
politan and South Eastern railways, the directors of the two com- 
panies have established a line of omnibuses which run every five 
minutes between ron ee Station of the M itan Hallway, 
and the Cannon-street Station of the South: Het Railway. 
These omnibuses have proved to be a great convenience not 
to travellers between the two lines, but also for to the 
Bank, Royal Exchange, Stock Exchange, King -street, 
Cornhill, &c. The fare charged is only one penny, 

A NoveEL railroad freight is announced in 
York from San Francie of three car loads ei agi 
valued at 6,000,000 dols., to be transhi: 
The eggs were sent by steamship to 
San hme : a ise 
transferred to the cars and forwarded by wa of th i 
Central Pacific, Chicago, Burlington, ‘and ( ainey, Mi ¥ aint 
Great Western of Canada, and New ork ented i 
travelling the entire distance across the continent in seven days, 
making only thirty days from Hong Kong to New York, 


THE tract of ground covered by railwa: s in German varia 
excepted, is 23,412 kilos., of which 8082.75 kilos. sy rail- 
ways in sion of the different Federal States ; Prussia possese- 
ing 4359°25 kilos., therefore more than half ; Saxony, 1086 kilos, ; 
Wiirtemberg, 1260°59 kilos; Baden, 1152°45 kilos.; Hesse’ 
Darmstadt, 87°50 kilos.; and Oldenburg, 138 kilos. The German 
Empire possesses in Alsace-Lorraine 863 kilos. Private lines 
extending over a surface of 14,466 kilos., must be divided into two 
categories—(1) private lines under State management with 2896 ‘84 
kilos,, 2748 kilos. being under Prussian and 148 kilos, under Saxon 


Government direction ; and—(2) private lines under 
of 11,569 kilos, extension, pee: eG teem, a 


IN Russia, the concession for the Tiflis and Bakou line has been 
definitively conceded to the Poti and Tiflis Railway Company. 
This new line will be 520 versts in length, and is estimated to cost 
24,000,000 roubles. The same company is now to have also the 
concession for the line between Tiflis, Russia, and Dshulfa, Persia, 
A concession has recently been granted for a line from Demblim, 
Ivangorod, to Dambrowa. When rolonged a few miles, from 
Ivangcrod to Lukow, to a junction with the Terespol line, this new 
line will be a formidable competitor to the Warsaw and Vienna 
line, which has hitherto had a monoploy of the traffic between 
Russian Poland, Western Russia, and Austria, as it will shorten 
the route by 20 miles at the least, However, there is little chance 
of its being constructed for three years yet. 


Nova Scotia, it appears, is disposed to claim’ the honour of 
having built the first railroad in America, The Amherst {N. 8.) 
Maritime Sentinel says: “Nova Scotia claims the honour of 

possessing the first piece of railroad laid down on the American 
continent. It is the coal road from the Albion Mines in Pictou 
County to their shipping wharf. When first built the rail was flat 
with a groove in the centre in which the bevelled wheels of the 
engine and cars, The modern rail has since been substituted. 
There may yet be seen daily plying on the road the third steam 
engine that was ever manufactured. It was built by Stephenson 
in England. His first was an open cylinder boiler, his second was 
an experiment in introducing tubes into the boiler to get more 
heat, his third was a perfect machine after this manner, and was 
purchased by the Coal Company and sent to Pictou, N.8., where 
it may yet be seen in splendid working order.” No dates are given, 
but we a ye they can easily be supplied and the claim either 
established or set aside, 


THE Canadian News has the following with respect to the 
proposal to construct a system of railways in Newfoundland: 
‘The survey instituted by the Government of Newfoundland for 
the purpose of laying down a railway route across the island, has 
been completed from the isthmus separating Trinity and Placentia 
Bays to St. George’s Bay. The surveyors are now engaged on the 
survey from the riverhead of St. John’s te the isthmus, between 
which pvints it is believed that the engineering difficulties will be 
found to be greater than in the interior, It is not known whether 
the Government intend to take immediate steps to construct the 
railway, but a general desire prevails in the colony that they 
should do so, as its construction would lead to the opening up of 
the island and to the development of its resources, Until the 
reports of the geological survey of the island, carried on under the 
direction of Mr, A. Murray, F.G.S., were published a few months 
ago, the wealth of Newfoundland in agriculture, timber, and 
mineral resources was almost undreamt of, and with a railway 
running across the island the colony would enter upon quite a new 
era of material progress,” 


For the year ending with November the record of the railway 
accidents in the United States is as follows :-— 

















|No, of accidents. Killed. Injured. 

December .. .. .. 74 12 49 
ee 181 10 96 
February .. .. . 211 1l 186 
OS See 122 17 73 
Fh ail glade 60 9 67 
ae 54 6 43 
June .. . 61 23 67 
duly .. 73 33 50 
August .. 114 27 110 
September . 116 50 182 
ey eae? 88 12 74 
November .. .. .. 87 24 97 

Teale is a] 1,191 234 1,094 











The averages per day for the month are 2°90 accidents, 0°80 killed, 
and 3°23 injured ; for the year there are 3°26 accidents, 0°64 killed, 
-and 3°00 injured. The yearly average exceeds the monthly in the 
number of accidents, but falls below it in killed and injured. 





NOTES AND MEMORANDA. 


AccORDING to the al-Jawib, a recent estimate of the sous 
population in Egypt gives the number at 79,966, of which 4 316 
reside at Alexandria. Of the total 34,700 are Hellenes, 17,000 
French, 13,906 Italians, 6300 Austrians, 600 British, and 1100 


THE district of Laroot, in Malacca, which abuts on British terri- 
tory both on the west and on the east, is said to be so enormously 
rich in tin, besides gold, silver, copper, cinnabar, lead, &c., that it 
only requires peace and security to have 100,000 miners speedily at 
pec bee tin sufficiently to inundate the markets of Europe 
an ica, 


2 egy hye > ~ pongo at Belfast, be be sg B ne — 
noting. an 2 was in the bay there by one o’ 
the workmen cuushayed on the jetty. Last istmas, the tool 
was picked up on the beach near the mouth of the Moyne. The 
iron auger was encrusted with rust, sand, &c., and the iron partly 
destroyed, but the wooden handle (blackwood) was perfectly 
sound. In building jetties this fact would prove that iron bolts 
are not as durable as trenails of blackwood. 


Sort and pliable woods, such as pine, willow, alder, &c., require 
the use of saw teeth with acute points and considerable 
pitch ; whereas hard woods or those of a to’ her and denser con- 
sistence, such as oak, mahogany, rosewood, &c., necessitate the 
adoption of teeth of perpendicular pitch and diminished space. 
Yellow deal, pitch pine, larch, &c., are of so gummy and resinous 
a character that the teeth not only require more set, but the blades 
themselves have to be smeared with grease to keep them cool, and 
to decrease the friction arising from the adherence of resin duri 
motion. Similar results are experienced in working soft woods ; 
the teeth become choked by the damp consolidated sawdust, and 
obstinately refuse to perform their duty without extra force. 


Tr is said, writes an American contemporary, that of the 30,000 
cases in law and Chancery, for the past year, in the courts of 
Great Britain, but eight were patent cases ; while in the United 
States, the records of the Patent-office show that of cases officially 
concerning the bureau, there are upwards of 10,000 per year. But 
there are thousands more, and if regard be had to their magnitude, 
tities = enormity of bre age costs - oxpeuee — the 

igations out of infringements o tents, excludi 
those in w! ag = Novela has a hand, ooiaiiiane the sonra 
class of controversies regularly arising in the United States federal 
courts, Add to this, the fraud, perjury, subornation, and, above all, 
the injustice so often lamented in the final results of that most 

sing and costly kind of liti tion, and we have a conclusive 
proof of the error in the United States system. ; 


A sHorT paper in the: Philosophical Magazine, explains Mr. 
Weston’s process for refining copper by means of shenhenven: A 
rich compound of phosphorous and copper is first made by pouring 
the molten metal on to sticks of phosphorus ; and a proper r- 
tion of this comppund, which contains about 7 per cent. of phos- 
peer, is added to the copper Garing the operation of refining. The 
leoxidising action of the phosphorus effectually ‘ poles” the 
copper ; but in practice it is found expedient to limit the uantity 
of the phosphorised copper, so that when the metal is rought 
nearly to “‘ tough pitch,” the —— of toughening may be com- 
pleted by the ordi pole, @ process is carried out at the 
Government Metalworks at Chatham Dockyard, and is likely to be 
extensively employed. It increases the density of the copper, thus 
improving the metal for cones sheating and other purposes, whilst 
it caneee the process of poling and reduces the consumption of 
poles, 
IN printing American postage stamps steel plates are used, on 
which 200 stamps are engraved. Two men cover them with 
coloured inks, and pass them to a man and a gi 1, who print them 
with large rolling hand-presses. After the Fs upon which the 
200 stamps are engraved have dried sufficiently, they are sent into 
another room to be gummed. The gum used for this urpose is a 
peculiar composition, made of dextrine, the torrefied starch of 
potatoes and other vegetables, mixed with water, which is better 
than any other kind—for instance, gum arabic, which cracks the 
paper badly, ZO? yan 30 aloo of a peculiar texture, somewhat 
similar to that for bank notes. having been again dried 
on little racks, which are fanned about an hour, they are put 
between sheets of pasteboard and pressed by hydraulic presses 
which are capable of applying a weight of 200 tons. If a single 
stamp is torn or mutilated, the whole sheet is burned, About 
500,000 are burned every week from this cause, For the past 
twenty years it is said that not a single sheet has been lost, such 
care is taken in counting them. During the process of manufac- 
turing, the sheets are counted eleven times, 


Ir seems likely that bromine may receive wide application in the 
metallurgical arts if the suggestions recently made Dr. Rudolf 
Wagner, in Te Polytechnisches Journal, can be economically 
carried out. the ordinary processes for reducing quicksilver 
from its ores are attended with considerable waste, the loss amount- 
ing in some of the furnaces at Idria to as much as 72 per cent. of 
the metal. Dr, Wagner proposes to subject: the pulverised ore to 
prolonged digestion in an_aq' solution of bromine, whereb 
the cinnabar is decomposed, and a bromide of mercury produ 
A great objection to this wet method of extraction appears to lie 
in the large proportion of bromine required, and the consequent ex- 

mse of the process, It is probable, however, that means may be 

evised for the recovery of the bromine. It js also propessd, by 
Dr. Wagner to apply bromine to the extraction of gold from pyritic 
residues and r auriferous sands, The process is, in fect, a 
modification of Plattner’s old chlorination method 3 bromine being, 
of course, substituted for chlorine. A solution of bromine in 
water—or still better, in hydrochloric acid—is recommended for 
refining gold. The gold is converted into a bromide, which is de- 
composed by heat, and the metal obtained in a state of purity. It 
is even suggested that bromine vapour may advantageously replace 
chlorine gas in Miller’s process for toughening brittle gold. 

IN a recent number of the Archiv der Pharmacie occurs a note 
on the subject of testing spots of blood. A commission a: inted 
to examine tests of blood in criminal cases results as follows :— 
First the microscope detects the form of the globules, when the 
blood is fresh, and disti es them from those of other 
animals. Certain liquids have a tendency to decom blood—as 
water, ea hot water, acetic, gallic, hydrochloric, and sul- 
phuric acid. The alkalies, potash and soda, even in dilute solution, 
ether and chloroform, and several reagents, cause blood-corpuscles 
entirely to eer. Spirit of wine, chromic and picric acid, and 

i ichromate, preserve the corpuscles, but change 
Secondly the : an aqueous solution 
coloured peach-blossom red by hemoglobin shows two absorption 
lines between D and E in the yellow and green, and the same 
result follows if blood is used instead of hemoglobin. In doubtful 
cases, the hemoglobin of the blood can be changed by a reducing 
substance, Reduced hemoglobin has a different from 
that of normal hemoglobin, viz. only one band as wide as the two 
others together, and a little to the left of the line D, Thirdly, 
chemical analysis ; in blood which is decomposed by itself or b 
acids or alkalies, the hemoglobin is changed into hematin, and 
this combined with HCl = crystals of a peculiar form. The ex- 
periment 1s performed as follows : a little of the dried blood is laid on 
a glass plate, dissolved in a drop of water, a bit of NaCl is added, 
and the whole covered with a glass plate ; a little acetic acid is 
allowed to reach the mixture through the crevice between the 
plates, and the whole is heated to boiling over a spirit lamp ; 





more acetic acid is added, and the whole is agai heated, and the 
 atcmnay is repeated until tals of rhomboidal form and of a dirt; 
rown colour become visib 400 


a microscope of from 300 to 
ees rere. The above ic and chemical reactions 
howd t to detect with certainty small portions of human 





MISCELLANEA. 


Ar the close of November, 1875, the St. Gothard Tunnel had 
been pierced to the extent of 5866 yards. 

Lorp Dupuy has purchased Holly Hall Schools, at Dudley, 
Iocality benefit of the men and boys employed by him in that 

COLONEL BALLARD, of the Bombay Mint, will officiate as Mint 
Master of Calcutta, but will remain in Bom y-, Colonel Tennant 
will officiate as junior Mint Master, 

In anticipation of a revival of trade in the apring, Mr. William 
Smith Dixon, of Glasgow, has instructed that two ironstone mines 
on the Blackstone estate, near Linwood, should be reopened, 

Ir is stated that the Lord Mayor of London, Mr. Alderman 
Cotton, M.P., has intimated his wish to, entertain the Council of 
the Iron and Steel Institute on the occasion of the annual meeting 
that will be held in London next March. 

IN consequence of the destruction of the Goliath hy the upsetting 
of paraffin, alterations have been made on the Humber training 
ship, ee to guard against a similar disaster. The lamp- 
room has been lined with cement, and all lamps are to be trimmed 
in daylight, and on no account to be iighted inside the room. 

ACCORDING to al Jawéib, Frederiko) Pastia, one of the directors 
of the tian postal department, accompanied by a number of 
engineers, lately touched at Massowa, en route to Harar, in which 

rovince he is to make surveys for several useful works. Also that 
Abdu-’r-Razzik Effendi, who is charged with the engineer depart- 
ment at Berbera, has just visited Aden in order to purchase 
materials for building a mosque, a stone jetty, and a warehouse at 


uring | that place. 


THE county-court judge of Dudley, Mr. Rupert Kettle, has 
decided that instead of masters being responsible for breakages in 
ironworks by rollers and others, where there is negligence the men 
will have to pay. A roller named Guest sued the pfield Iron 
Company for et in lieu of notice, The firm had always paid for 
b es, but as Guest had three breakages in ten days, the firm 
sued for £13, His Honour gave Guest the right of appeal, as it was 
the first case. 


‘ PENCILS have lately epprened, the writing of which is capable 
of yey be owe more or less perfectly, in the press, ‘They are 
said to be made of a mixture of graphite, kaolin, and blue violet 
aniline. The graphite is used in the form of a thick paste, the 
kaolin in a finely pulverised state, and the aniline in the form of a 
very concentrated aqueous solutiop, The whole when well mixed 
is moulded under the press with cylinders about four inches long, 
— Id the required diameter, Gum arabic may be substituted 
‘or the K 

Ar the annual meeting of the Tewes town commissioners, held on 
Wednesday night, it was ama: Mr. Braden, the medical officer, 
that not a = case of fever had been reported to him during the 
last six mont: At this time last year typhoid fever was very 
prevalent, and a Government oe was sent down. Recently 
the water company have obtained their supply from a new source, 
and direct from the chalk. The absence of fever is attributed by 
him to this change, together with the improved sanitary arrange- 
ments in the town, 

Just at present, public opinion in Italy is much absorbed by @ 
plan, drawn up by the celebrated Italian engineer, Amilhau, for 
such an ae of the existing port and harbour works at 
Genoa as would go far to fulfil the Italian dream of making it the 
first port in the Mediterranean. At any rate, it will transform 
Genoa into an immense harbour, safe and easily defended. The 
essential point of the scheme will be the formation of an immense 
breakwater, protecting the harbour against the effects of the 
Sirocco, and also of the Garbino or south-west wind, which like- 
wise blows from Africa, The Duke of Galliera has just presented 
Genoa, his natal town, with the princely gift of 20 million lire, 
tena the execution of this or some similar improvement. 

A NEW pin, says the Mining and Scientific Press, is exhibited 
which promises to become quite popular for many purposes, on 
account of the impossibility of its working out of the fabric in 
which it is placed. It is made of a piece of ordinary wire 
sharpened at both ends. One extremity is then turned down and 
wound spirally for a couple of turns about the shank. When the pin 
is inserted, a slight t given to the bent end causes the 

int on the spiral to catch and enter in the cloth. The inventor 

not only devised the pin, but some very ingenious machinery 
for its manufacture. One apparatus cute off the wire, sharpens 
the ends, and throws the piece into a hopper, whence it passes 
into another machine which produces the spiral. The rate o pro- 
duction of the pins is about 200 per minute. Mr, R, W. Huston, of 
Brooklyn, New York, is the inventor. 

A DECREE just promulgated lays down rales forthe naming of 
German ships of war. Armoured frigates are to bear the names of 
princes or other distinguished Germans who have left their mark 
upon the history of their country. Armoured corvettes are to be 
called after the principal provinces of the Empire ; unarmoured 
spar-decked corvettes are to be named after the glorious battles 
won by Germans ; smaller vessels of the same class are to receive 
the names of distinguished generals, admirals, and statesmen ; 
flush-deck corvettes those of German princesses. Gunboats are to 
bear the names of animals, armo' gunboats those of reptiles 
and crickets, and gunboats of the Albatross class those of swift 
flying birds, while gundoats of the third class are to receive the 
designations of small wild beasts. Dispatch vessels are to be dis- 
tinguished by adjectives, used substantively and denoting ‘their 
respective qualities, Transport vessels are to bear the names of 

rivers, tugs those of the various winds, Larger torpedo 
vessels are to be called after distinguished cavalry officers, and 
smaller ones by the names of the several arms of the military 
service and of various corps of troops, The privilege of deciding 
upon names for yachts is reserved for the Emperor himself. 

WitH to the iron and coal trade of China, the British 
Consul at Newchwang has recently reported that nearly 11,000 
piculs of iron—nail rod and bar—value 35,000 taels, arrived at 
that port in the course of 1874; but that as an abundant supply 
of iron ore of good quality exists in that province, and in the 
immediate Mireray | of good coal, we must be ig sha to see the 
import of metals diminish rather than increase. He considers that 
the working of the minerals of the province must ultimately 
become a matter of pressing importance. Consul Medhurst 
the imports of 231,679 piculs of iron into Shanghai in 1874, and 
observes that there has been a considerable increase recently in the 
importation of iron from Belgium. It is cheaper than _English 
nals rod and bar iron ; it realises about three mace per picul iess 
in the Shanghai market than English Staffordshire iron. The 
consul says :—‘‘ The iron trade from Belgium to China is extending 
rapidly, and to the displacement of the English metal,” Iron is 
chiefly used for nails and in the manufacture of agricultural, trade, 
and domestic implements, Pig iron for smelting in the Govern- 
ment arsenals is sometimes in uest. He states that 11,114 
piculs of steel were imported into Shanghai in 1874, and observes 
that German or Belgian steel is imported, almost to the exclusion 
of Swedish steel, with which the market was entirely supplied a 
few years ago. The German steel is called by the Chinese deulers 
“bamboo steel,” and besides being of fair quality is cheaper than 
Swedish. Consul aE notices also we e and annual 
increasing importation of Japanese coal at Shanghai, amounti in 
1874 to nearly 60,000 tons. all the coal imported into Shanghe! 
more than half comes from the Takasima mines, near Nagasaki, 
where foreign machinery is used, and the annual output is, conse- 
uently, very large; freight, moreover, has been as low as one 
dollar r ton from Nagasaki to Shanghai. English, American, 
Aucenlien and Formosan coals, he observes poner mee show a 

in 


marked falling off: The import of 
amounted to 44,924 tons in 1872, 12,580 tons in 1873, and only 
6590 tons in 1874, 
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WOOD’S REAPING AND BINDING MACHINE. 
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THE accompanying engravings represent another of the highly 
ingenious mechanical contrivances for agricultural purposes 
which our Transatlantic cousins have introduced to this country. 
As a specimen of mechanism, this self-binder is perhaps the most 
ingenious in its conception and perfect in its working parts of , 
anything that has as bg been produced for agricultural pur- 
poses. In examining the larger sketch—Figs. 1 and 2—we must 
suppose that we are standing in front of the machine beside the 
standing corn. To adapt the reaping machine to the binder, the 
rakes for throwing the corn off in loose sheaves or bundles are of | 
course dispensed with, while the platform is made smaller, and | 
therefore lighter. In the place of the large projection in the | 
rear of the machine for the rakes to sweep over, a neat stage is | 
made behind the knives of sufficient depth for the corn to fall | 
flat upon. Over this stage runs an endless webbing that carries 
the corn to the side. It is then carried up an inclined plane 
which rests on a frame over the driving wheel and gearing. This 
is all we need say of the reaping machine proper, for when the 
corn has been cut and elevated to the top of the inclined plane 
mentioned, it is left to itself to fall into the trough of the self- 
binder, to be dealt with by that apparatus. 

The binder, as will be seen, is fastened on the outer side of 
the machine to the frame which is carried over the driving wheel, 
the plane up which the webbing runs, and the side of the trough 
of the binder down which the corn falls, forming a figure some- 
thing like the letter A, with a slightly rounded top and elongated 
feet. AA in Figs. 1 and 2 represents the left-hand sweep of the 
“A,” the top being joined to the incline carrying the webbing on 
the machine. This brings us to the binder itself 4s drawn 
before us. 

We have given two drawings of this self-binder that all the 
parts may be seen, and also that the gathering arms may be 
observed in two different positions—as coming down to gather a 
sheaf, and as rising to ride over again after the sheaf has been tied 
and delivered. The former position will be readily detected in 
Fig. 1 and the latter in Fig. 2. The working parts of this appa- 
ratus are carried on an iron estal B and a forked arm, the 
pedestal being made fast to the bottom of the frame, the position 
of the arms being also shown at the sections bb. These parts 
are driven by a shaft carrying wheels which runs from the 
bottom of the frame, as shown by ¢ ¢ in Figs. 1 and 2. 
The material used for binding the sheaves is annealed wire, the 
reel for carrying which, D, and the wire itself, d, are easily 
detected, the latter being readily traced from the reel to the 
beak of the gathering arm. To get this wire round the 
sheaf and twisted subsequently so as to hold it fast is the work 
which this binder has to accomplish. The small reel d is a 
tension take-up reel, which is necessary as the wire is longer 
when the gathering arm is going over, or in the position as seen, 
at E in Fig. 1, than it is when passing under the sheaf. More 
length of wire is then out, too, than is required to bind a sheaf. 
However, by this take-up reel, which contains a spring drawing 
10 Ib. or 121b., the wire is always kept in a requisite state of 
tension, which prevents the possibility of the wire kinking or 
being in the way of the corn. 

~ The gathering arm travels at a uniform rate in the revolutions 


it makes. As it comes downto the trough it enters as far as the | ing arm, in which, as we have shown, the end of the wire is | minster, Arthur Jacob, Barrow-in-Furness, William 


elbow what may be termed a groove, which is formed by the 
trough being divided in the centre. Thus the “beak,” which | 
has divided the falling corn at the upper side of the trough, is | 


carried completely under the forming sheaf, the pressure for Fig. 4 it will be observed there is a small wheel a lying horizon- 


tighteni it being given by the small arm G, carried within the 
larger gathering arm, as shown in both the larger drawings. But 
as this would be the way to attempt pressure on only one side, | 


Fige. 1 and 2, is brought into play. At the base of these arms it | 
| be observed there are half circles cogged ; by this means as 
the larger gathering arm enters the groove to gatherasheaf the cogs 
at its base act on the cogs at the base of the smaller arm, the result 
being the arms meet each other at the bottom of the trough, and 
the sheaf is thereby gripped at the very nick of time, when the 
wire is being twisted and cut off. This being done, the second | 
arm retires ropidly to the position F, at the left-hand corner of 

Fig. 2, when it rests till the gathering arm again enters the groove 

to gather another sheaf. The arm G, which is employed to assist | 
in gripping the sheaf while it is being bound, is also utilised for | 
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pushing the sheaf beyond the point of the gathering arm while 
it is in a horizontal position at the bottom of the trough. So 
soon as the sheaf is tied, this arm G begins to travel faster than 
the gathering arm, by which means the sheaf is pushed beyond 
the point of the “beak” of the gathering arm, when it falls to 
the ground, as shown in Fig. 2. This third arm then rides over 
with the gathering arm in the position shown, G in Fig. 1, till it 
reaches the sheaf, when it does duty as before. The arrangement 
of cogs to admit of this arm riding over at the same speed as the 
larger gathering arm, then to cause it to start forward to produce 
a grip on the sheaf, and then to advance again to clear the 
gathering arm of the sheaf before it begins to rise again, is one 
of the most ingenious contrivances we have ever seen. 

The prominent line ¢e in Fig. 2, and which is also seen at ¢ in 
Fig. 1, is simply an iron rod to keep the grain from sprawling or 
blowing in the trough. As it is fixed at one end only, it plays 
like a spring to let a bunch of corn—should a bunch occur— 
pass down in suitable form. The spring f on each of the above 
figures are strong and yet flexible, so that they will hold the 
sheaf while it is gathering, and yet allow it to pass easily over 
them when it has been tied. 

The only other points we need describe are the modes of 
carrying the wire, of twisting it as it is seen on a soda-water bottle, 


| and of cutting it off so soon as the twisting has been accom- 


plished. Fig. 4 is an enlarged section of the beak of the gather- 


Fig.¢, 





carried. The difficulty which presented itself at first sight was 


the way in which the wire was held and carried on after it was 


cut. ‘This, however, is most simply and effectively done. In 


tally. In Figs. 1 and 2 it has been seen there is a quadrant a in 
the position of the groove. This the beak passes as it is carried 


to through the groove, and the small wheel of the beak is thereby 
another arm F, as shown in its two corresponding positions on | turned several times. The wire is thus twisted. When this has | 
been done, and the beak is just clearing the cogs of the quad- | 
rant, a small steel plate, Fig. 3, is brought into play. This acts | 


as a combined cutter and gripper. Fig. 3 is shown in position 
in Fig. 4. As the beak is leaving the 


figure, as shown by a dotted line. 
A few words more are necessary on this point. The wire is 


groove after the wire has 
been twisted at the bottom of the sheaf the small knob or lug at 
the bottom of Fig. 3 is caught by a jog in the groove and the 
wire is simultaneously cut and gripped, the position of the end 
of the wire so held being, as shown on Fig. 4, and the grip being 
made between the cutter and the strip of steel cc in the latter 


held in the position just described after a sheaf has been tied, 
and the arm is starting to go over to gather another ; as the arm 
goes over the “ beak” doubles the wire into itself, so to express 
| it, for allowing which, there is a slot just large enough to admit 
| the wire at the base of the beak, and on one side of it. As the 
| wire passes down this slot, it enters the cogs of the small wheel, 
| a, Fig. 5, where it rests till the cogs of the quadrant are reached. 
| At the moment this occurs, the lug at the top of Fig. 3 is caught 
by a jog, and the end of the wire is liberated for being twisted 
as the small wheel turns in the groove. In this way is the 
double wire—the end just liberated and the part soon to be cut 
off—twisted tightly together as described. The process of grip- 
ping and cutting, as also described, then follows. So each pro- 
| cess goes on during each successive round of the gathering arm. 
| ‘This self-tying apparatus has cost Mr. Wood several thousand 
| pounds in experiments, an admission which will be readily 
| acquiesced in when it is seen how easily the alteration of one part 
| would throw other parts out of order. Now that it is complete, 
| however, its working is as simple as the movements of the 
| reaper proper. The reaping machines to which this has been 
| attached, have not been adapted for our long English straw crops. 
| But Mr. Wood’s representatives in this country, Messrs. Griffinand 
| Cranston, say they are confident that, by aid of the experiments 
| that will be made during the next harvest or two, this self- 
| tying apparatus will become in this country as regular an article 
of sale as the self-raking reapers now are. The cost of the wire 
is 1s. per acre, so that if the cost of labour for tying be 4s. to 5s. 
per acre, the amount of the saving is clear. 














CANAL BETWEEN THE RHONE AND THE RHINE.—An inquiry 
having been instituted as to the measures to be taken to remedy 
the difficulties of navigating this canal in passing the turn of 
Besancon, it has been ascertained that a remedy will be found in 
making a deviation under the walls of the citadel at a cost of only 
600,000 frances (£24,000). 


PuHospHoric Actp.—-At a recent ting of the Académie des 
Sciences, Paris, M. Berthelot read an important paper on the 
yroperties of phosphoric acid, which is generally ed as tri- 
a The learned chemist, however, demonstrated that this is 
not absolutely correct, as phosphoric acid will combine with 
several ponerse. Hire of base, but not in the same a cw The 
first is analogous to the base of the nitrates and the chlorates ; the 
second to that of the carbonates and the borates, and the third 
to that of the alkaline alcoholates, At the same meeting M. 
Truchot gave some useful ‘formation as to the influence of phos- 
horic acid on the fertilit}yof the soil of Auvergne, concluding, 
rom a large number of observations and antlyses, that of the three 
elements, lime, potash, and phosphoric acid, the latter exercises 
the greatest influence on the fertility of the soil, and that it is to 
this substance that the volcanic district of Auvergne owes its 
remarkable fertility. 


THE INsTITUTION oF CiIvi ENGINEERS.—At the meeting on 
Tuesday, Jan llth, 1876, Mr. George Robert Stephenson, Pre- 
sident, in the chair, it was announced that the council, acting 

| under the provisions of the bye-laws, had recently transferred 
| Messrs. Robert Elliott Cooper, Westminster, James Graham, West- 
illiam Luke, Scinde, 
| Punjaub and Delhi Railway, and Joseph Fox Sharp, Borough Sur- 
| veyor of Hull, from the class of Associate to that of Member, and had 
| admitted the following candidates, viz. : —Messrs. Henry William 
| Bennett, Henry Parsall Burt, oa Chatterton, Harry Withers 
Chubb, Bertram William Cook, rey Darbishire, James Grundy, 
Walter Home, Edward Innes, Thomas Jacob, Frederick Martin 
| Jones, Herbert Purnell Mayes, Richard Marion Parkinson, Seymour 
| Blanshard Pemberton, William Wilkinson Squire, Lewis Gordon 
Tyrrell, and Robert Stodart Wyld, jun., as Students of the Insti- 
tution. The monthly ballot resulted in the election of Messrs. 
Frederick Augustus Abel, F.R.S., Chemist to the War Depart- 
ment ; Richard Ernest Brounger, Stud. Inst, C.E., East London 
and Queenstown Railway, C.G.H.; Edward Alexander Dunn, 
Stud. Inst. C.F., Westminster ; Martin William Browne Ffolkes, 
Stud. Inst. C.E., Wisbeach ; Albert Henry Hime, Capt. 
R.E. Colonial Engineer for Natal; Arthur Mead Resident 
Engineer and M r of the Chelmsford Gas Works; John 
Hemphill Morant, eymouth ; Oscar Reichenbach, Resident 
Engineer of the Severn Bridge Railway ; Ernest Edward Sawyer, 
B.A., Stud. Inst, C.E., Westminster ; Joh: Hume Smith, Stud, 
Inst. C.E., Dundee ; and Francis Vigers, Old Jewry, as Associa’ 
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OLD BLACKFRIARS BRIDGE—VIEW OF WORKS AFTER SEVERAL ARCHES HAD BEEN REMOVED. 
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For description see page 19.) 











APPARATUS FOR CLIMBING TALL CHIMNEYS. 

A GERMAN contemporary describes an apparatus which is said 
to have been used in that country for climbing chimneys. As 
we have never met with the sanie in use, and as some simple and 
safe arrangement must prove useful for the purpose named, we 
reproduce the description here. Figs. 1 and 2 are views of the 
apparatus, which consists of two double-geared crabs, mounted 
upon a timber frame, and provided with two friction rollers and 
a tension clip arrangement. The two frames on opposite sides 
of the chimney or other structure are facsimiles of each other. 
A A is the timber frame carrying the platform B, which is pro- 
vided with a railing ; the operator stands on the platform. If 
a columnar structure such as a chimney is to be mounted, the 
frames are laid on two opposite sides, as will be seen in Fig. 1. 
The necessary adhesion on the surface of the structure is pro- 
duced by means of the weights C, C; the drums upon which 
they are wound are fixed on the cross bar D, projecting beyond 
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the sides. The weights are carried by ropes wound on the 12in. 
drums E, E, fast on the same axis on which the 4in. barrels F, F 
are mounted, taking the ends G, G of the rope. The rope goes 
over the pulleys H, H, and forms thus a kind of pulley-block 
arrangement, so that the weights C, (, which in this instance 
are 56 lb., pull the upper parts of the frame towards each other. 
The lower frame-ends press against the surface of the structure 
with the rollers J, J ; the upper part is held by the rollers K, K, 
pressing hard against the surface of the structure, and thus is 
provided sufficient adhesion to enable the machine to remain 
stationary at any height from the ground. 

The operation of mounting is performed by two men, one on 
each platform, moving themselves up or down by turning the 
crank handles L, L simultaneously. These are fast on the axis 
of a worm, driving a worm wheel on the cross spindle M, which 
carries on its end a pinion N, gearing into the wheel O. The 
latter is keyed upon the end of the upper cross shaft, which 
carries another pinicn on its other end, gearing into a wheel 








c 





upon the axle that carries the wooden friction rollers K. By 
turning the handles the machine ascends or descends on the 
column or chimney, and as the movements are effected by a 
worm, no ratchet and catch is required to keep it at rest. The 
friction of the rollers K is always equal, as the rope will give and 
take on conical structures from the large pulleys. For round 
columns the friction rollers have to be hollowed out to suit the 
curvature, 








THE THOMPSON INFERNAL MACHINE. 
Various descriptions, more or less inaccurate, of the machine 
which Thompson proposed to use in the destruction of the 
Moselle, have been published. We now place before our readers 
drawings and a description—for which we are indebted to our 
clever contemporary, l’ Jllustration—of the apparatus, which 
we believe to be perfectly accurate. 

Figure 1 shows-the interior of the apparatus—that is to say 
the clockwork, which is enclosed between two plates of iron’ 
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A A, rise two wheels, each driven by astrong coiled spring ; these 
drive the train of wheels above, one of the wheels gives 
motion directly to a second pinion on the axis of a ratchet 
wheel, C. The precise object of this ratchet we have been unable 
to discover, unless it is to prevent the train of wheelwork running 
backwards when the springs were wound up. The movement 
imparted to the ratchet wheel is so slow that it requires ten days 
to make a complete revolution. 

Figure 2 shows the percussion mechanism arranged on the out- 
side of the plate. The axle of the ratchet wheel C comes through 
the plate and carries the wheel E; one of the spokes of this 
wheel is fitted with a pin G ; when the wheel turns in the direc- 
tion of the arrows, the pin comes in contact with the tail of the 
lever K F, and by pushing it aside, withdraws the hook at the 
top from the point of the lever H,§{which then releases the 


hammer or rod I I, which slide in guides, and is pulled down-. 


wards by the spiral springs at each side. The lower end of the 
rod impinges on a percussion cap, or its equivalent, and deto- 





nates the dynamite. It will be seen that no safety catch of any 
kind was provided, and the shock caused by throwing the box 
down cn the quay liberated the lever H, and suffering the 





























hammer to fall, so caused the premature explosion of the 
dynamite. 








Propuction oF BesseMER Srzet.—While the steel works, of 
Great Britain number 21 with 105 converters, those of Prussia 


are 14 with 61 converters; of Austria, Rend Boupetiys< 
Bavaria, 2and 4; Saxony, 1 and 4; Alsace, 1 and 2; France, 8 
and 25; and the United States, 8 and 16; giving 
a total of 67 works and 247 converters, Taking the produc- 
tion at only 50 tons per diem for each converter, for two- 
Wide of Ge shove piabar, snd of Se wale Oe 
the year, we arrive at a possible total of ee 
annum, which is far below the actual le whole of 
consumes from five to 600,000 tons ; what then, asks 


the Moniteur des Intéréts Matériels, becomes of the surplus? 
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THE accompanying engravings represent another of the highly 
ingenious m ical contrivances for agricult purposes 
which our Transatlantic cousins have introduced to this country. 
As a specimen of mechanism, this self-binder is perhaps the most 


WOOD’S REAPING AND BINDING MACHINE 
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pushing the sheaf beyond the point of the gathering arm while 
it is in a horizontal position at the bottom of the trough. So 
soon as the sheaf is tied, this arm G begins to travel faster than 
the gathering arm, by which means the sheaf is pushed beyond 


ingenious in its conception and perfect in its working parts of , the point of the “beak” of the gathering arm, when it falls to 
anything that has as yet been produced for agricultural pur- the ground, as shown in Fig. 2. This third arm then rides over 
poses. »* examining the larger sketch—Figs. 1 and 2—we must | with the gathering arm in the position shown, G in Fig. 1, till it 
suppose that we are standing in front of the machine beside the reaches the sheaf, when it does duty as before. “he arrangement 
standing corn. To adapt the reaping machine to the binder, the of cogs to admit of this arm riding over at the same speed as the 
rakes for throwing the corn off in loose sheaves or bundles are of | larger gathering arm, then to cause it to start forward to produce 
course dispensed with, while the platform is made smaller, and | a grip on tie sheaf, and then to advance again to clear the 
therefore lighter. In the place of the large projection im the | gathering arm of the sheaf before it begins to rise again, is one 
rear of the machine for the rakes to sweep over, a neat stage is | of the most ingenious contrivances we have ever seen. 


made behind the knives of sufficient depth for the corn to fall | 
flat upon. Over this stage runs an endless webbing that carries 
the corn to the side. It is then carried up an inclined plane 
which rests on a frame over the driving wheel and gearing. This 
is all we need say of the reaping machine proper, for when the | 
corn has been cut and elevated to the top of the inclined plane 
mentioned, it is left to itself to fall into the trough of the self- 
binder, to be dealt with by that apparatus. 

The binder, as will be seen, is fastened on the outer side of | 
the machine to the frame which is carried over the driving wheel, 
the plane up which the webbing runs, and the side of the trough | 
of the binder down which the corn falls, forming a figure some- 
thing like the letter A, with a slightly rounded top and elongated 
feet. AA in Figs. 1 and 2 represents the left-hand sweep of the 
“A,” the top being joined to the incline carrying the webbing on 
the machine. This brings us to the binder itself 4s drawn 
before us. 

We have given two drawings of this self-binder that ll the 
parts may:be seen, and also that the gathering arms may be 
observed in two different positions—as coming down to gather a 
sheaf, and as rising to ride over again after the sheaf has been tied 
and delivered. The former position will be readily detected in 
Fig. 1 and the latter in Fig. 2. The working parts of this appa- 
ratus are carried on an iron pedestal B and a forked arm, the 

estal being made fast to the bottom of the frame, the position 
of the arms being also shown at the sections bb. These parts 
are driven by a shaft carrying wheels which runs from the | 
bottom of the frame, as shown by c ¢ in Figs. 1 and 2. 
The material used for binding the sheaves is annealed wire, the 
reel for carrying which, D, and the wire itself, d, are easily 
detected, the latter being readily traced from the reel to the 
beak of the gathering arm. To get this wire round the 
sheaf and twisted subsequently so as to hold it fast is the work 
which this binder has to accomplish. The small reel d is a 
tension take-up reel, which is necessary as the wire is longer 
when the gathering arm is going over, or in the position as seen, | 
at E in Fig. 1, than it is when passing under the sheaf. More 
length of wire is then out, too, than is required to bind a sheaf. 
However, by this take-up reel, which contains a spring drawing 
10 Ib. or 121b., the wire is always kept in a requisite state of | 
tension, which prevents the possibility of the wire kinking or 
being in the way of the corn. 

The gathering arm travels at a uniform rate in the revolutions | 
it makes. As it comes downto the trough it enters as far as the 
elbow what may be termed a groove, which is formed by the 
trough being divided in the centre. Thus the “beak,” which 
has divided the falling corn at the upper side of the trough, is 
carried completely under the forming sheaf, the pressure for 
nce J it being given by the small arm G, carried within the 
larger gathering arm, as shown in both the larger drawings. But 
as this would be the way to attempt pressure on only one side, 
another arm F, as shown in its two corresponding positions on 
Figs. 1 and 2, is brought into play. At the base of these arms it 
will be observed there are half circles cogged ; by this means as | 
the larger gathering arm enters the groove to gatherasheaf the cogs 
at its base act on the cogs at the base of the smaller arm, the result 

being the arms meet each other at the bottom of the trough, and 
the sheaf is thereby gripped at the very nick of time, when the 
wire is being twisted and cut off. This being done, the second 
arm retires rapidly to the position F, at the left-hand corner of 
Fig. 2, when it rests till the gathering arm again enters the groove 
to gather another sheaf. The arm G, which is employed to assist 
in gripping the sheaf while it is being bound, is also utilised for | 








The prominent line ¢ in Fig. 2, and which is also seen at ¢ in 
Fig. 1, is simply an iron rod to keep the grain from sprawling or 
blowing in the trough. As it is fixed at one end only, it plays 
like a spring to let a bunch of corn—should a bunch occur— 
pass down in suitable form. The spring f on each of the above 
figures are strong and yet flexible, so that they will hold the 
sheaf while it is gathering, and yet allow it to pass easily over 
them when it has been tied. 

The only other points we need describe are the modes of 
carrying the wire, of twisting it as it is seen on a soda-water bottle, 
and of cutting it off so soon as the twisting has been accom- 
plished. Fig. 4 is an enlarged section of the beak of the gather- 
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ing arm, in which, as we have shown, the end of the wire is 
carried. The difficulty which presented itself at first sight was 
the way in which the wire was held and carried on after it was 
cut. This, however, is most simply and effectively done. In 
Fig. 4 it will be observed there is a small wheel a lying horizon- 
tally. In Figs. 1 and 2 it has been seen there is a quadrant a in 
the position of the groove. This the beak as it is carried 





| held in the position just described after a sheaf has been tied, 
and the arm is starting to go over to gather another ; as the arm 
goes over the “ beak” doubles the wire into itself, so to express 
it, for allowing which, there is a slot just large enough to admit 
the wire at the base of the beak, and on one side of it. As the 
wire passes down this slot, it enters the cogs of the small wheel, 
a, Fig. 5, whére it rests till the cogs of the quadrant are reached. 
| At the moment this occurs, the lug at the top of Fig. 3 is caught 
by a jog, and the end of the wire is liberated for being twisted 
as the small wheel turns in the groove. In this way is the 
double wire—the end just liberated and the part soon to be cut 
off—twisted tightly together as described. The process of grip- 
ping and cutting, as also described, then follows. So each pro- 
cess goes on during each successive round cf the gathering arm. 
This self-tying apparatus has cost Mr. Wood several thousand 
pounds in experiments, an admission which will be readily 
acquiesced in when it is seen how easily the alteration of one part 
would throw other parts out of order. Now that it is complete, 
| however, its working is as simple as the movements of the 
| reaper proper. The reaping machines to which this has been 
attached, have not been adapted for our long English straw crops. 
| But Mr. Wood's representatives in this country, Messrs. Griffinand 
| Cranston, say they are confident that, by aid of the experiments 
| that will be made during the next harvest or two, this self- 
| tying apparatus will become in this country as regular an article 
| of sale as the self-raking reapers now are. The cost of the wire 
is 1s. per acre, so that if the cost of labour for tying be 4s. to 5s. 
per acre, the amount of the saving is clear. 











CANAL BETWEEN THE RHONE AND THE RHINE.—<An inquiry 
having been instituted as to the measures to be taken to remedy 
the difficulties of navigating this canal in passing the turn of 
Besancon, it has been ascertained that a remedy will be found in 
making « deviation under the walls of the citadel at a cost of only 
600,000 francs (£24,000). 


PxHosPHOoRIC AciD.—-At a recent ting of the A ie des 
Sciences, Paris, M. Berthelot read an important paper on the 
sroperties of phosphoric acid, which is generally ‘ded as tri- 
asic. The learned chemist, however, demonstrated that this is 
not absolutely correct, as age org acid will combine with 
several equivalents of base, but not in the same proportion. The 
first is analogous to the base of the nitrates and the chlorates ; the 
second to that of the carbonates and the borates, and the third 
to that of the alkaline alcoholates, At the same meeting M. 
Truchot gave some useful information as to the influence of phos- 
horic acid on the fertility of the soil of Auvergne, concluding, 
on a large number of observations and analyses, that of the three 
elements, lime, potash, and phosphoric acid, the latter exercises 
the greatest influence on the fertility of the soil, and that it is to 
this substance that the volcanic district of Auvergne owes its 
remarkable fertility. 


THE INSTITUTION OF CIviL ENGINEERS.—At the meeting on 
Tuesday, Jan llth, 1876, Mr. George Robert Stephenson, Pre- 

| sident, in the chair, it was announced that the council, acting 
under the provisions of the bye-laws, had recently transferred 

| Messrs. Robert Elliott Cooper, Westminster, James Graham, West- 
| minster, Arthur Jacob, Barrow-in-Furness, William Luke, Scinde, 
| Punjaub and Delhi Railway, and Joseph Fox ape Borough Sur- 
| veyorof Hull, from the class of Associate to that of Member, and had 
| admitted the following candidates, viz. : —Messrs. Henry William 
| Bennett, Henry Parsall Burt, George Chatterton, Harry Withers 
Chubb, Bertram William Cook, Godfrey Darbishire, James Grundy, 
Walter Home, Edward Innes, Thomas Jacob, Frederick Martin 
| Jones, Herbert Purnell Mayes, Richard Marion Parkinson, Seymour 
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through the groove, and the small wheel of the beak is thereby | Blanshard Pemberton, William Wilkinson Squire, Lewis Gordon 
turned several times. The wire is thus twisted. When this has | Tyrrell, and Robert Stodart Wyld, jun., as Students of the Insti- 


| been done, and the beak is just clearing the cogs of the quad- | tution. The monthly ballot resulted in the election of Messrs. 


rant, a small steel plate, Fig. 3, is brought into play. This acts | Frederick Augustus Abel, F.R.S., Chemist to the War Depart- 


as a combined cutter and gripper. Fig. 3 is shown in position 
in Fig. 4. As the beak is leaving the groove after the wire has 
been twisted at the bottom of the sheaf the small knob or lug at 
the bottom of Fig. 3 is caught by a jog in the groove and the 
wire is simultaneously cut and gripped, the position of the end 
of the wire so held being, as shown on Fig. 4, and the grip being 


made between the cutter and the strip of steel cc in the latter | 


figure, as shown by a dotted line. 


A few words more are necessary on this point. The wire is 


ment ; Richard Ernest Brounger, Stud. Inst, C.E., East London 
and Queenstown Railway, C.G.H.; Edward Alexander Dunn, 
Stud. Inst. C.F., Westminster ; Martin William Browne Ffolkes, 
Stud. Inst. C.E., Wisbeach ; Albert Henry Hime, Capt. 
R.E. Colonial Engineer for Natal; Arthur Mead Resident 
Engineer and M er of the Chelmsford Gas Works; John 
Hemphill Morant, eymouth ; Oscar Reichenbach, Resident 
Engineer of the Severn Bridge Railway ; Ernest Edward Sawyer, 
| B.A., Stud. Inst, C.E., Westminster ; John Hume Smith, Stud. 

Inst. C.E., Dundee ; and Francis Vigers, Old Jewry, as Associates, 
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BRIDGE—VIEW OF WORKS AFTER SEVERAL ARCHES HAD BEEN REMOVED. 








APPARATUS FOR CLIMBING TALL CHIMNEYS. 

A GERMAN contemporary describes an apparatus which is said 
to have been used in that country for climbing chimneys. As 
we have never met with the same in use, and as some simple and 
safe arrangement must prove useful for the purpose named, we 
reproduce the description here. Figs. 1 and 2 are views of the 
apparatus, which consists of two double-geared crabs, mounted 
upon a timber frame, and provided with two friction rollers and 
a tension clip arrangement. The two frames on opposite sides 
of the chimney or other structure are facsimiles of each other. 
A A is the timber frame carrying the platform B, which is pro- 
vided with a railing ; the operator stands on the platform. If 
a columnar structure such as a chimney is to be mounted, the 
frames are laid on two opposite sides, as will be seen in Fig. 1. 
The necessary adhesion on the surface of the structure is pro- 
duced by means of the weights C, C; the drums upon which 
they are wound are fixed on the cross bar D, projecting beyond 
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the sides. The weights are carried by ropes wound on the 12in. 
drums E, E, fast on the same axis on which the 4in. barrels F, F 
are mounted, taking the ends G, G of the rope. The rope goes 
over the pulleys H, H, and forms thus a kind of pulley-block 
arrangement, so that the weights C, C, which in this instance 
are 56 lb., pull the upper parts of the frame towards each other. 
The lower frame-ends press against the surface of the structure 
with the rollers J, J ; the upper part is held by the rollers K, K, 
pressing hard against the surface of the structure, and thus is 
provided sufficient adhesion to enable the machine to remain 
stationary at any height from the ground. 

The operation of mounting is performed by two men, one on 
each platform, moving themselves up or down by turning the 
crank handles L, L simultaneously. These are fast on the axis 
of a worm, driving a worm wheel on the cross spindle M, which 
carries on its end a pinion N, gearing into the wheel O. The 
latter is keyed upon the end of the upper cross shaft, which 
carries another pinion on its other end, gearing into a wheel 


























upon the axle that carries the wooden friction rollers K. By 
turning the handles the machine ascends or descends on the 
column or chimney, and as the movements are effected by a 
worm, no ratchet and catch is required to keep it at rest. The 
friction of the rollers K is always equal, asthe rope will give and 
take on conical structures from the large pulleys. For round 
columns the friction rollers have to be hollowed out to suit the 
curvature. 








THE THOMPSON INFERNAL MACHINE, 
Various descriptions, more or less inaccurate, of the machine 
which Thompson proposed to use in the destruction of the 
Moselle, have been published. We now place before our readers 
drawings and a description—for which we are indebted to our 
clever contemporary, l’ Jllustration—of the apparatus, which 
we believe to be perfectly accurate. 

Figure 1 shows the interior of the apparatus—that is to say 
the clockwork, which is enclosed between two plates of iron’ 
’ 


FIG TT 


@ 


A A, rise two wheels, each driven by a strong coiled spring ; these 
drive the train of wheels above, one of the wheels gives 
motion directly to a second pinion on the axis of a ratchet 
wheel, C. The precise object of this ratchet we have been unable 
to discover, unless it is to prevent the train of wheelwork running 
backwards when the springs were wound up. The movement 
imparted to the ratchet wheel is so slow that it requires ten days 
to make a complete revolution. 

Figure 2 shows the ion mechanism arranged on the out- 
side of the plate. The axle of the ratchet wheel C comes through 
the plate and carries the wheel E; one of the spokes of this 
wheel is fitted with a pin G; when the wheel turns in the direc- 
tion of the arrows, the pin comes in coutact with the tail of the 
lever K F, and by pushing it aside, withdraws the hook at the 
top from the point of the lever H,§which then releases the 
hammer or rod I I, which slide in guides, and is pulled down- 
wards by the apiral springs at each side. The lower end of the 
rod impinges on a percussion cap, or its equivalent, and deto- 





nates the dynamite. It will be seen that no safety catch of any 
kind was provided, and the shock caused by throwing the box 
down on the quay liberated the lever H, and suffering the 
































hammer to fall, so caused the premature explosion of the 
dynamite. 








Propvuction oF BEsseMER STEEL.—While the steel works, of 
Great Britain number 21 with 105 converters, those of Prussia 
are 14 with 61 converters; of Austria, 12 and 30 respectively ; of 
Bavaria, 2 and 4; Soom, t and 4; Alsace, 1 and 2; France, 8 
and 25; and the United States, & and 16; 
a total of 67 works and 247 converters, 
tion at only 50 tons per diem for 
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THE INSTITUTION OF CIVIL ENGINEERS. 
Tuesday, January 11, 1876. 
THE follo address deliv ered Mr. George 
Stephenson, president, on taking the Shale fee the first time after 
Gentlemen,—My first duty is to thank you for the high honour 
that you ha coutuned electing me to be president. 
At sone time I ap ask you to continue the — 
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uties that are inseparable from it I look to you,—I will not say 
for indulgence in any shortcomings of my own,—but for that 
ready co-operation, which my have never asked for in 
vain, and without which I cannot to fulfil the claims of th 
SS ae oe oe =e 0 See deep —_ 
that the continued indisposition of your senior vice-president, 


dents in their addresses not only to pass before you, as it were, in 
a general review, the engineering works of the peri y 
preceding their accession to office, but to 
resque, and always in an interesting manner, the earlier and more 
remote achievements of the founders of our profession. I can 
ropose no such task to myself, not only because those who have 
_ before me have already carefully traced the history of various 
branches of engineering science, but because I cannot expect to 
make any useful addition to the series of ceage yg toes 
which have been presented to you from this chair. I there- 
fore confine my remarks to a very slight reference to some impor- 
tant works, and to a consideration ape ay lenge pene gee 
demand earnest thought and study on the part of engineers, and 
require intelligent appreciation by the public. 
SEPARATION OF GOODS AND MINERAL FROM PASSENGER 
TRAFFIC ON RAILWAYS. 


Your late president stated in his address that, “although in 
England the employment arising from the construction of railways 
is not so great as it has been, there is still a large amount of 
work to be done to meet the increased requirements of 
the traffic of the country, and in foreign countries this branch 
of practice will for a long time demand the attention of the rising 
generation of civil engineers.” This is, doubtless, a correct state- 
ment in general terms, and for some time past we have been re- 
minded that extensive railway works in this country are drawing 
to a close, and will necessarily be fewer and fewer. I am strongly 
of opinion, however, that—though the works which have yet to be 
completed will rot aftord employment for all who may make 
railway engineering their thew 9 study—the time is not far distant 
when very considerable extensions of existing works will be re- 
quired to pet for the increased mineral and coal traffic of the 
country. I refer to the necessity—which is more and more press- 
ing—for increasing the means of transit for heavy goods’ trains, 
and for separating them, and especially the coal trains, from the 
passenger traffic on our crowded main lines. Up to the present 
time various — for effecting the same object have been brought 
before the public. 

Since the latest of these sch was proposed there has been 
an enermous increase of traffic on railways in connection with 
coal and mineral districts. A great accumulation both of passenger 
and goods service finds the provision of our lines still seriously 
inadequate, though railway companies have endeavoured to meet 
the growing difficulty either by forming some new lines or by 
widening those already at wo Not only public convenience, 
but public safety demands a very much greater extension still, and 
I believe that the best and the most probable remedy, for a condi- 
tion that may soon become insupportable is the separation of 
goods and minerals from the nger traflic on our main lines. 
That means must be adop to simplify the present system is 
inevitable, and I cannot doubt that those companies whose traffic 
with the mineral districts is largest, will find it to their advantage 
to push on the duplication of their lines, in order to meet the 
exigencies caused by the enormous development of their business, 
att effect the division that must soon be imperatively required. 
The separation, judiciously carried out, will, I think, be an 
ical advantage. The greater portion of the stock is already 
in existence; the cost of management would be little increased, 
and the gathering lines in the coal-fields, the coal depdts, and the 
lines in London for distribution to the consumers, are already in 
the hands of the companies. A still greater consideration is that 
heavy freights would be conducted at less than half the speed at 
which they are now conveyed, so that engines would take a largely 
increased load, and the frequent shunting, which is so destructive 
to wagons and causes such loss of time on the road, would be 
reduced toa minimum. The ordinary wear and tear of running 
stock would be considerably dimiaished, while coal would arrive in 
London in better condition, and would eventually be delivered to 
the public at a lower price in accordance with decreased cost of 
transit. As each year passes new works add their traffic to the 
already crowded lines, and every year increases the difficulty of 
carrying on this traffic between frequent passenger trains. At the 
same time the reduction of the cost of transit by sea is greatly 
enlarging facilities for carriage by ships. 

The erection of extensive docks in the coal rivers, the provision 
of effective staithes and cranes for rapidly loading and unloading, 
and better means of communication with the collieries, are advan- 
tages which have accompanied the building of a class of larger 
carrying vessels, To these may yet be added ships of a still 
larger size, the propelling cost of which will bestill further reduced, 
so that there is an absolute certainty of the freights by sea bein, 
diminished, On the other hand, as the increased mineral an 
passenger traffic on railways are not separated, the existing difficulty 
of running fast coal trains between passenger trains will continue 
to add to the cost and danger of transit. “hus, while the cost of 
the sea route is a carriage by railway is becoming 
dearer and dearer. consequence will be that the shipping 
trade will command the bulk of Newcastle and Durham coal 
freights to London, and when we remember that coal and mineral 
lines have usually extended the pockets of shareholders to a 
greater degree than passenger lines, it becomes a matter of great 
importance to the railway interest that this carrying trade should 

secured to it. I think, then, it is Obvious that in any case a 

large amount of work remains to be done in the shape of 
tions to the present means of conveyance on railways,—and if 
the views which I have expressed be eorrect, a great increase of 
construction in the shape of new or duplicate lines, together with 
the public demand for improvements of rivers, drainage of towns, 
new docks, harbours, land reclamation, and gas and water supply, 
will afford much future employment for engineers in this 
country. 
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HARBOURS OF REFUGE. 

During a recent visit to several places on the Mediterranean I 
was equally surprised and interested by the extent and variety of 
those great works which, during the last few years, have been 
constructed for the jon and secure accommodation of 

ipping, along the whole extent of coast from Marseilles to 
Ni The attention of the English traveller is arrested—even 
if his national pride be not disconcerted—both by the provision of 
excellent harbours of refuge, and by the admirable and complete 
methods which have been adopted for lighting the entire 

The magnificent works at Marseilles ; the fine harbour at Genoa ; 
the formation of the Bay of Spezzia into a harbour of refuge by 





means of a breakwater ; the grandly conceived half moon break- 
water at Leghorn, and the Science cunsiatations te. preabens at 


Naples, compel the admiration of the English visitor and cause 
him to reflect how few and Mey od chins and the protoctien of Mts 


his own country for the saf ships and the protection of life 
and rty at sea. On parts of our coast, which may be said to 
te avated with the need for maritime works and 

of security is Obvious, and I was gratified gmap: A 
return from last year, that Sir John Coode had, in an ab! 
lecture delivered ituti 
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Dctaris tathows Catch onde mote tmsadiaty witha the 
proposed to construct a har- 

, and it became my duty to accompany 

Stephenson to make an examination 
afterw: an inspection of the east coast 
a similar object ; but though even at that time the 
great as to arouse serious ap ensions, because of 
iti works, for securing the safety of the vessels 
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is only those who are actually acquainted with that 
t on the British coast, and who have some 
practical of the need for security, as well as the 


greater 

means by which it may be attained, that can the subject of 

i harbours of refuge prominently before Government 
public, Several years , in the course of my 
duties, as one of the engineers-in-chief to the Danish railways, 
and canal and reclamation works in Holland, I had frequently to 
cross the North Sea in all its varied and usually boisterous condi- 
tions. I have always been proof against the common enemy of 
most landsmen, so that I had many opportunities of estimating 
the extreme difficulties, and of observing the constant dangers 
which beset brave and trustworthy men, held responsible for the 
lives and property of those committed to their Need I say 
that the necessity for providing harbours of refuge has 
increased since that time, and according to the best information 
obtainable, continues to increase, because the traffic conducted by 
the mercantile marine will always be in proportion to the growing 
commercial activity of the country. 

Of this commercial activity, the eastern coasts of England repre- 
sent a very considerable ion, and when we remember that the 
Pp ion of wrecks casualties at sea is also increasing to a 
terrible extent, it should surely be our wy on every proper 
occasion to demand that the remedy should be vided 
efficiently and at once. From the North Foreland to the Frith of 
Forth the east coast has no harbour in which a ship can seek 
shelter, with anything like safety, in hea es. Itis true that 
at several of the large coal ports a great has been done by 

tivate enterprise. I may instance those improvements in the 
e, wo a very large erpenditure ~ . — in building 
piers, conducting dredging operations, y these means a much 
Pp depth of water has been obtained, but such works cannot 
classed with proper harbours of refuge. They have not even 
diminished the anxiety, or the actual dread which the sailor feels 
when he is compelled torun for a harbour, when the danger to 
which he is exposed becomes greater after his ship is inside the pier 


This painful need of maritime works on our coast is the more 
remarkable when we observe what has really been effected in those 
places where some of our foremost —— have had the oppor- 
tunity to carry out their designs, e magnificent harbour at 
Holyhead, begun by the late Mr. Rendel and completed under the 
able management of Sir John Hawkshaw, is regarded by the whole 
nation, if not by every trading nation in the world, as an inestim- 
able boon to the perpetually increasing fleet of merchant vessels 
which come from all countries to Liverpool. The Plymouth break- 
water, and the Portland breakwater, the latter begun by Mr. 
Rendel and completed by Sir John Coode, have fulfilled the most san- 
guine expectations, and are achievements of which the country and 
the profession are justly proud. The skill with which they were 
projected, the ability with which they were carried out, and the 
grand result attained by the saving of life and the preservation of 
property, have raised them to the rank of some of our greatest 
national possessions. From whatever point of view we regard the 
neglect of the Government to provide harbours of refuge on the 
eastern coasts our wonder increases, 

Large sums are spent (and doubtless they are well spent) in main- 
taining training ships, and in instructing lads for becoming sailors 
in the Royal Navy. At the same time it has become proverbial 
that ‘The coasting trade breeds sailors for the service of the 


country.” It surely followsthen, that if it be desirable to spend . 


money in educating a youth to be a sailor, it is no more than the 
plainest economy to protect and encoufage the sailors who are 
ready made, and are not only maintained without cost, but by the 
enterprises in which they are engaged are contributing to the mate- 
rial prosperity and commercial success of the country. I cannot 
quit this topic without expressing my belief, or at any rate my 
hope, that the time must —a arrive when there will be a de- 
mand tbat some portion of the heavy revenue derived by the 
Government from the east coast maritime trade shall be devoted 
to the purpose of extending to shipping, navigating the North Sea, 
the security of places of refuge such as will give it advantages 
already enjoyed at other parts of the English coast. 


OcEAN STEAM NAVIGATION. 


For several years past the attention of engineers has been 
earnestly directed to the great question of improvements in ocean 
steam navigation, but the general public has very little notion of 
the difficulties which marine engineers have had to contend with, 
in their endeavours to produce engines capable of affordinga maximum 
speed with a minimum consumption of fuel. It is remarkable, how- 
ever, that recent improvements have mostly been founded on an 
invention which, though it was admitted to be correct in principle 
and admirable as the design of a highiy scientific mind, required 
many subsequent adaptations to secure the success which it has since 
achieved. e engines which were in use at a period within the 
memery of some who are here present were incapable of accom- 
plishing distant voyages without visiting numerous stations for the 
purpose of coaling, a necessity which caused a great increase in the 
cost of ocean traffic. Thirty-six years ago Mr. Hall designed, 
patented, and constructed a marine ~— of a new type, which, 
though it failed at the time to accomplish all that he hoped from 
it, was detined to overcome the serious difficulties that beset steam 
navigation at that time, because of the able experiments and addi- 
tions which it suggested, and which were afterwards applied to his 
invention. 

Indeed, it is not too much to say that marine engines, even of the 
most recent construction, are identical in principle with those 
projected by Mr. Hall as regards the means adopted for the economy 
of fuel. This is a very significant fact, worthy of grave attention 
on the part of some of the younger members of the profession, since 
it shows the extreme importance of that close attention to practical 
details without which even the most admirable contrivances may 
fora long time fail to produce beneficial results. Unhappily, the 
man who by his own great ability presented to the world a plan 
which, when it was fully understood and ht out, saved 
hundreds of th ds of ds every year, not died without 
recompense, but without that recognition of his talents which he had 
80 sence cess Following up his system, however, our marine 
engineers have succeeded in producing i which enables us 
not only to uphold our position as carriers for the world, but to 
traverse ocean routes which were formerly beyond the reach of 
steam navigation. Working with 50 or 60 cent. less of coal, we 
can make that were once regarded as ‘extremely difficult 
if not impossible, and at the same time are enabled to carry a much 
larger cargo, inasmuch as less space is required whether for stowage 
of fuel or for the engines and boilers. Before leaving this subject 
I should mention my conviction that much may yet be done to 








uce steam at a still cheaper rate, and I would call the 
Efeontion of younger members of our Institution to the 


immense benefits which must accrue to them and to the country by 
“N va 1 oa ae z * od ly large 
ot very long ago experiments were made on a moderately 
scale by injecting the common atmosphere into the boilers of a 
ship, and though the results were not altogether satisfactory, 
Iam strongly impressed with a belief that further investigation 
may ultimately lead to success. I may also mention that —- 
ments which have been made on ae ne ree to expe the 
water and air which are formed in the r, may eventually 
enable us to save some of the power now absorbed by the air pump, 
i ee See eres ot 8 
densing they are well worth the serious attention o 
axe baientedl in steam navigation. 


Loss oF STEAM VESSELS AT SEa. 

The ship itself being so closely allied to the engine, it may not 
be out to offer here a few remarks upon the loss of 
vessels, to end t for the frequency of such 
calamities. Every engineer must have noted comparatively recent 

of the number of steam ships bound for the Baltic and 
Mediterranean and sae Mpeg their of the North 
Sea and the Bay of Biscay. ese accidents have frequently been 
to overloading, but though I am a decided advocate 

for k See © Sere lee ee I 
to ‘ess that in a great number of instances over- 

not to my mind satisfactorily account for all such 
disasters, It should be remembered that in of wind, steam 

presen’ 
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ships of the t are handled differently from sailing 
So long as pi st will stand the pressure the sailing 
vessel in a is placed under small sail and hove to, with her 


hatches closely battened down. This position, with careful atten- 
tion to the and sails, enables the crew to ease the vessel up 
to any sea which may appear more than usually threatening. 
Thus she may be kept in comparative safety, even though her head 
wey ag vi i by an unlucky or cross sea. 

m the other hand, the mercantile steamer of the present day is 
built long and narrow, with openings in the deck for engine 
room skylights and stokehole. Her t length in proportion to 
her breadth, prevents her from bekiy ‘howe to so closely as a 

iling ship, she is helped with enough steam to keep her 
head up tothe sea. Therefore, any accident occurring to the engine 
is followed by the long steamship falling off the wind, which has the 
effect of bringing her eatelbe ide to the sea, so that she is exposed 
to the full force of the waves, and, before any repairs of the 

i sea often breaks into the engine room, 
rises to the furnaces, out the fires, and leaves her helpless, 
or at all events only dependent on canvas, which will not enable 
her to face the heavy seas. Iam at a loss to understand how it is 
that such an obvious evil should have remained so long without a 
remedy being provided to the vessel should the engines 
break down, een as the cost would be inconsiderable. ‘The 
engine and rooms, containing what may be called the vital 
parts of steam vessels, should atleast be as secure from an inrush of 
water as any other of the ship; but the practice is to cover 
the —— with gia s protected by iron rods and canvas, so that 
the first heavy sea that comes on board breaks through. 

If steamships are to be protected from overloading—and it is 
very proper that this care should be exercised—why should not 
similar supervision leads us to considerably raise the engine room 
combings—protect the skylights with a base formed of iron venetian 
shutters for the canvas coverings to rest upon, and materially 
increase the size and height of ventilators, which might be made 
telescopic, so that in bad weather, when the skylights ave closed — 
a supply of air for the combustion in the furnaces may be 
easily and safely obtained. If these things be done, and at the 
same time care be taken that all the sea cocks shall be absolutely 
in view, and got at at a moment's notice, we shall assuredly hear 
of fewer steamships foundering at sea. 


CAPITAL AND LABOUR. 
There is a subject to which I must allude, though the serious 
difficulties that present themselves whenever it is fully discussed 

revent my entering upon it at any length on the present occasion. 
i refer to the mutual relations of capital and Lhe, and to the 
disturbed conditions of what is called the labour market. This 
topic has been constantly before the public for the last few years, 
and may be said to be of vital importance to the whole community. 
It necessarily affects the estimates of all those who are engaged in 
the construction of public works, or who have invested capital in 
large manufacturing enterprises ; it also affects, as immediately, 
the vast number of workmen employed, but the results of a 
disturbed state of the labour market do not stop there. They 
extend to dealers in commodities and to consumers of articles of 
daily necessity, the arg of which are ultimately regulated by 
profits or wages, so that the present uncertainty of market prices, 
and the consequent suffering of a yee Fey of the population, is 
to a great extent caused by the equally injurious uncertainty 
of the price of labour and the profits on capital. I cannot, of 
course, presume to om any complete solution of difficulties 
that vary according to the special conditions of each particular 
industry, but I may be permitted to offer a few remarks on the 
effects of the unsettled state of labour on mining and mechanical 
works such as those which I am called upon to direct. 

Let me at once admit that in my opinion the workman has a 
just right to sell his individual labour for its highest value. It is 
only by acknowledging this right that we can assert the equally 
obvious claim of the employer to regard that labour as one of the 
necessary commodities which he has to buy, and to obtain it as 
cheaply as may be possible. Iam not discarding the notion that 
there may and should be another element in the relation -of 
employers and employed. Doubtless there should exist a mutual 
sentiment, which, where it is — has a very powerful influence 
in uniting masters and men. But we cannot forget, that in order to 
do this, the sentiment must be really mutual, so that it will result in 
an intelligent regard for each other's interest. Such sentiments of 
reciprocal regard and good-will may follow when each party con- 
cerned allows the just claims of the other ; when employers are 
willing patiently to listen to reasonable requests, and are not too 
ready to refuse all concessions, even though they may be warranted 
by circumstances ; when workmen are both willing and able, fairly 
to estimate the position. of employers, at times of keen competition 
or of slack demand, and to abate pretentions to increased pay or 
diminished hours of labour, if either one or the other involve 
immediate serious loss and the depression of an entire industry. 

At present, jhowever, we have to deal not with the possible 
sentiments, but with the hard facts of the case. The effect of 
recent combinations of workmen has been to deny the just right 
of employers to regard either or labour as a commodity. At 
the same time, it is constantly ed that those who have ur 
to sell are entitled so to regard it, and to insist on selling it dearly, 
or even at a factitious price. This distorted view of the question 
leads workmen to regard with extreme jealousy and e any 

pearance, among employers, of that combination to which the 
anedves constantly resort. Let us suppose, however, that all 
the employers engaged in a a, industry were to combine for 
the of obtaining high prices, just as workmen do for ob- 

i igh wages. Let us suppose they were to do so, at a time 
a oey contracts for important works had to be given out. If 
they were to follow the line of those whom they employ they would 
agree absolutely in fixing the amount of their tenders for those 
contracts, and the company issuing them would be entirely in their 
hands. But let us go a step er, and imagine masters, not 
only adopting the oo eg me of combination, but actually combining 
with the workmen who had already the amount of wages 
throughout the entire district. The result would be that masters 
and men er could, theoretically, fix any — that they chose 
to demand for works of every description. Such an illustration 


appears 80 extreme as to reach to absurdity, but it at least shows 
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‘what would be the result of combination plete 
issue. The consequences would of course be the ruin of entire 
industries by i competition, or if by a wild stretch of imagina- 
. tion we fancy all the industrial markets of the world joined in a 
trades’ union combination, all we should effect would be a change 
of the names of values. Nobody would be the gainer, though great 
suffering would have been undergone in the Prices of com- 
af sagltsl "I scaks 00 Coelagias SAL EINE ariielons © met 
of capital. I oug! logise for so obvious a pi - 
tos bat I desired to arrive at the evap He fact that com- 
petition is the real antidote for combination, In manufacturii 
and mercantile affairs competition is inseparable from progress an 
general improvement. 
In many cases tenders must be sent in some months before the 
iod for commencing the work. Should that work be such as 


he manufacturer is in the habit.of su; the usual method 
of estimating _— is simple L e or deducts from, 
the amount of outlay as calculated from the iast transaction of 


the same kind the sum which represents the difference in the pre- 
sent cost of material and wages, and to the amount thus obtained 
adds the proposed profit on the transaction. It is easy, therefore, 
to see how © sabeanen Gemond for ineregned. Sages see turn 
into loss profits ted on contracts that Saentbty be 
twelve months or more in course of completion. It is this conti- 


nued insecurity which is now seriously some of our great 
manufac’ industries. A master who ven to demur to a 
demand for er wages is likely to be the victim cf a strike which 
will entail still heavier losses, and this consideration may cause 


him to yield, notwithstanding that competition, and the already 
enhanced cost, and restricted hours of ur may at the best have 
left him only a trivial return on capital, plant, and sega 
puyotests Ulinaee af tialein Mistel pemeing aiher tat 
ate bi ess 0! y i er that 
the master who yields to exorbitant demands in order to save his 
ds that he has for months to brood over his 
losses, is apt to remember his enforced concessions when he is 
more free to refuse what may be juster claims. The constant 
recurrence of strikes and the uncertainty of the labour market 
have, in fact, ¢ the course of business and undermined 
all systems on which contracts were formerly entered into, 
without leaving room for any settled = to take their place. 
Forward contracts for ma‘ can no nger be sory | secured; 
the cost of wages, which is one of the most important calculations 
in estimati' ts, cannot be determined, and within a few days, 
or at a fortnig t’s notice, a master may find his capital lying idle, 
his machinery unemployed, and his whole factory an unremunera- 
Tie thon is th t position of d loyed 
his, then, is the — and employ: 
wards other, but I am bound to confess that it would be un- 
fair to cast all the blame upon the men, In this, as in almost 
every conflict between persons who have learned to regard each 
other with , there are faults on both sides. It cannot be 
denied that “‘ temper” has been a very potent element in causing 
and prolonging some of the larger strikes with which the country 
has been afflicted, Tn such disputes the main points of discussion 
are oe lost as) of, —— im ae bas ay a each ~~ to 
** gain the day.” ong as this feeli 80 lo strikes 
continue. While masters and men have no pave ona each other, 
the men will periodically abandon work and fall into poverty and 
want, while masters will have to look at silent workshops. This 
subject has occasioned me much /painful thought in relation to 
several works over which I have control, and where I find that the 
endeavour to sustain satisfactory relations with a number of 
workmen is by no means the least of the responsibilities. That 
mutual confidence, which is, in my opinion, essential to truly suc- 
cessful work in manuf: en’ seems to be further and 
further froin realisation; for some of the rules laid down by 
trades’ unions are eo with justice—not only to the 
masters, but to the men themselves, How can it be otherwise 
when the ingenious, skilled mechanic, can only demand the same 
rate of pay which is the wage of the unskilful workman? The 
union rate of wages is fixed without regard to the ability of the 
worker to produce, either in quantity or in quality, labour that 
shall be of higher value to his employer. There is no need to point 
out how inconsistent this system is with the constant and true 
assertion that labour isa commodity. What should we say—what 
would the workmen say—if any combination of dealers ontehaed a 
level and unyielding value for commodities—for food, drink, and 
clothing—without regard to their true worth, or the conditions of 
supply? The result of this arbitrary control of wages is, that good 
workmen, who are compelled to receive less than they are worth, 
naturally regard their position as being unsatisfactory and their 
advantages as valueless. The denial of the right of masters 
to pay, and of men to receive, higher wages for a better class 
of work, or for a larger quantity of 4 + then performed by 
those who would rather remain at their business than waste 
their time, is a great evil for workmen in manufactories, A 
scarcely less miserable effect of the demand that labour shall be 
id for, without regard to quality, is the tendency to deterioration 
in the work itself, A good workman must havea very decided 
sense of responsibility to induce him to take as much pains with 
the work he turns out as he would do if he knew that he would 
obtain a reward in proportion to his display of ability ; especially 
when he knows that the man next him is, thro’ incapacity, 
turning out inferior work, and yet can demand as high wages as 
he is himself receiving. d we must remember that the uncer- 
tainty of the demand for wages, and the consequent necessity of 
adding a sum of money to contract prices in order to meet, possible 
contingencies, in case of strike, give 1 gene to foreign competi- 
tion ; while any deterioration in British workmanship removes the 
— advantage which we are able to claim in com ig our own 
and foreign productions. To this point I called special atten- 
tion in a letter which was read to the workmen at New- 
castle in 1871, and the statement I then made has, I 
regret to say, been more rapidly verified than I predicted; 
by the experience of manufacturers in their competition 
with foreigners, and by my own observations while I have 
been abroad, of the great increase of foreign engineering and ship- 
building works in places which recently depended on this country 
for their supplies. With reference to that other vexed question— 
the reduction of the hours of labour—I can speak only in relation 
to my ownexperience, I believe, however, that I shall be supported 
by the experience of others en, in large manufactures, when 
I express the opinion, that in the long struggle which took place 
_in the early of 1871, the ition of the 
masters was directed less to the ortening of wor! hours per 
day, than to the loss of time whi would ensue, for 
they knew, too well, by experience, that the ability to earn the 
same amount of wages in shorter hours would increase the 
tendency to make “idle time.” It is as they feared, for the 
effect of diminishing the hours of daily labour has been also to 
diminish, in a greater De \crhengga the quantity of work produced, 
so that machinery and floating capital has suffered loss, by fre- 
quently lying unproductive, even during those hours when the 
men are supposed to be at work. Thus it is frequently the case 
that a rise in produces no real ienuie oF earnings, and 
is of no actual benefit either to the men or to their families, 
It is for want of op | what are the true effects of some of 
the changes demanded and conceded that the general public cannot 
duly estimate the relative position of employers and workmen 
during the conflict which precedes and the crisis which follows a 
strike, For instance, at the time that the so-called ‘‘ nine hours’ 
movement” was the assumed basis of the men’s demand, it was 
generally supposed by the public that mechanics and labourers in 
engineers’ shops were ly working 59 hours a week. It is true 
that these were the hours fixed by the masters myeie, sapede b 
the men, but, as a matter of fact, they were seldom ly he Sf 
and in many large establishments it is well known that the average 
of working hours per week were actually fewer than would have 
been represented by nine hours a day, or the 54 hours pey week, 





which the men demanded. ‘These disturbed relations of labour 
and capital are among the most difficult, and, at the same time, 
the most important questions to which those who are engaged in 
engineering work have to address themselves. Important, because 
bow stand related, not only to the material of our national wealth 
and enterprise, but to the well-being of hundreds of thousands of 
our fellow-countrymen. Difficult, use they have to do, not 
with mechanical operations, nor with inventions for directing and 
ada: vast physical forces ; but with the sentiments, the duties, 
the dices, and the sibilities of working men. 

I wish that I could now hope to offer a solution even of the least 
of these difficulties. I am convinced that none can be found in 
the combination of class against class, or in the ‘‘ Defensive ” 
policy which always ends in ion. While the representatives 
of each side are combining and encouraging each other to resist en- 
croachments, or to do battle for supposed advantages, which may 
after all be disastrous alike to capital and to — there is a 
great and persistent invasion by foreign competitors, who, knowing 
more of economic science, or being less under the dominion of 
‘* Unions,” are thus enabled to carry off the spoil. Doubtless the 
spread of better and truer education may help to remove errors 
which keep up a ruinous antagonism between those who are 
mutually dependent ; but it will be only after many years, and in 
another apm that this irresistible force will achieve its 
results, e must endeavour in the meantime, while we are pro- 
— the spread of knowledge, to lessen evils which lie at the 
root of the mischief that we deplore. 

It would be useless to conceal the fact that the unsatisfactory 
condition cf the labouring classes, their social  emegec and their 
failure to profit by the claims which they have combined to 
secure, is tobe attributed to the abuse of a luxury to which, in 
moderation, every working man is entitled. This is why no short- 
ening of working hours—no increased rate (6) te ERP eg ve for them 
and for their families the advantages that should be derived from 
the greatest leisure for self-culture, and the improved means of 
making comfortable homes. Till this great evil be mitigated there 
is no hope for that improved condition of the working classes for 
which our | 
at its root. creased means of instruction, better houses (provi- 
sions I strongly advocate), donot touch the question for the present 
aye e men i 

ands, and it can ran § be effected by their own strong determina- 
tion to stamp out the cause of so much unhappiness, If this 
should be effected we shall have genuine sympathy and mutual 
confidence between masters and workmen instead of continued ill 

eeling. The settled working hours will be more regularly observed. 
Plant, capital, and machinery which can only be remunerated 
whilst employed, will be better utilised. By moderation in living 
the physique of the men will be improved, they will be able to earn 
more wages by time, and the masters willbe able to afford higher 
pay. They will have the means of providing healthier and happier 

omes, and by the increased and pe be economy of time 
and capital will enable manufacturers to produce their com- 
modities at a rate that will pt the country in a position 
to meet foreign competition. do not speak bitterly, but in 
sorrowful earnest, and I know that there are a large 
number of good men to whom these remarks will not apply; 
let me say, therefore, that it behoves us who have had superior 
opportunities, better culture, more immediate means of surround- 
ing ourselves with refining influences, to prove that we are, at 
least, learning to overcome prejudices, and patiently to take every 
reasonable method of proving to the men whom we have to employ 
that we entertain no animosity against them. These results, how- 
ever, can only be attained by forbearance. Let those who think 
themselves most aggrieved be the first to practise patient hearing 
and temperate acting—for these will be the best claims for being 
listened to when the time comes either for asking reasonable con- 
cessions, or for refusing inordinate demands, Imperfectly as I 
have touched some of the most important topics which at present 
engage the attention of our profession, I am compelled to omit 
many others, perhaps equally important. Unless I were to extend 
my remarks to such a length that I could scarcely hope for your 
kind attention, it would be impossible for me to enter upon such 
subjects as those of the enormous advances of telegraphic engineer- 
ing and electric science, both of which are still making such vast 
strides that they form a distinct, though not an altogether separate, 
branch of our professiox. 

Amidst the number an variety of the great works yet to be 
effected for the benefit of mankind, 44! member of the profession 
has ‘‘ verge and mag enough,” and if I have succeeded in bringing 
before you two or three ip.portant subjects which may claim your 
earnest after-thought, < shall have increased reason to be glad 
that you have honored me by placing me in the position which I 
now occupy, and that your courtesy has enabled you to hear me 
with an attention for which I heartily thank you. 








STEAM IN THE UNITED STATES NAVY. 


THE annual report of W. W. Wood, Chief of the Bureau of 
Steam Engineering at the Navy Department, shows the follow- 
ing facts : 

During the past year the machinery of the following named 
vessels has been repaired and refitted for active service : Frank- 
lin, P la, Plymouth iconderoga, Ossipee, Tuscarora, 
Canonicus, Saugus, Gettysburg, Tallapoosa, Jason, Montauk, 
Nantucket, and Palos, the four last named having received new 
boilers, The following vessels are now being repaired : Monocacy, 
Comanche, Snowdrop, Benicia, Amphitrite, Monadnock, Terror, 
Ashuelot, Iroquois, Cohasset, Leydon, Mayflower, Phlox, and Rose. 
All but the first three named will receive new boilers. The 
machinery of the Colorado, Wabash, Brooklyn, Canandaigua, Con- 
_ Dictator, Lancaster, Shenandoah, Worcester, Juntata, 

arragansett, Saco, Wauchusett, Wyoming, Pinta, and Standish, 
needs 7 Compound engines for the Alert, Alliance 
Ranger, Adams, Essex, and Huron, have been completed and 
su ully tried, Compound engines for the Trenton, Enter- 
prise, and the double-turreted monitor Miantonomoh, are in 
process of construction, and are being erected on board the former 
two. Engines for the Marian, Quinnebaug, and Vandalia, have 
been converted from simple to compound. e Swatara, the first 
of the compound engine ships, has made successfully a v 
round the world on service connected with the Transit of Venus 
Expedition. The vessel encountered tempestuous weather and acon- 
tinuous succession of gales off Cape Horn and in the high southern 
latitudes visited. Before sailing she had not been subjected, 
for want of time, to the usual trip at sea. Notwithstanding 





this, the fact was on the voyage that no type of engine 
yet used in the navy has produced such economical results as the 
compound engine with w the Swatara was fitted, In regard to 


steam boilers, the report says that vessels fitted with the old type 
of jet condensers were able to use their boilers a much longer time 
those furnished with the more modern type of tubular or 


tors are looking. The mischief must be dealt with | 


themselves have the cure in their own | 





ie iments, and to publish for the general good 


for men to accept these positions, but little improvement has 

ited, and injury to boilers and machinery in consequence of the 
ignorance or neglect of the irresponsible men in of the 
regular steaming watches hasb frequent occurrence, attended 
with great conga, inconvenience, and expense. The engineer 
graduates ¢f the Naval Academy are filling some of these vacancies 
very satisfactorily, but ham are insufficient in number. The 
system of educating officers for the Engineer Corps at Annapolis is 
one that cannot be too strongly commended, It is already 

fruit in the service, as the graduates are highly commend 

or usefulness and zeal by their superior officers. At Annapolis 

we have a scientific school of mechanical and marine engineering 
second to none in the world, and it is recommended that its useful- 
ness be extended by ppg | the number of Cadet Engineers to 
such an extent as to fill in a short time the vacancies now existing 
in the corps, 

The limited amount appropriated for the p of this 
bureau renders it nece! to reduce its expenditure to the 
lowest possible limit. The hours of labour have been reduced by 
Act of Congress by two-tenths from those previously required as a 
day’s work, ‘This has had the effect of increasing the expenditures 
for labour practically one-fourth for the same amount of work, 
and it has become cheaper to procure much of the work formerly 
executed at the yards from private establishments, 

One-third of the whole amount iy ay by Congress for the 
purposes of this bureau is absorbed by labour done in navy yards, 
and under the changed conditions above referred to the amount 
expended for labour will need to be increascd, one-fourth, in order 
to obtain the same result in work as formerly. The cost of con- 
ducting experiments and of obtaining therefrom reliable data, 
tending to secure increased efficiency and economy in all matters 
pertaining to the science of marine propulsion, precludes private 
individ or corporate companies from attem them except 
upon a very limited scale. The engineering skill of this and other 
maritime nations look to their Governments to conduct these 
the data and 
deductions obtained from them. Since the close of the late Nebel- 
lion. Congress has ceased to grant appropriations for experimental 





| purposes under cognisance of this bureau, and in order to obtain 


data for the deductions which lead to improved designs for 
machinery, the bureau has been compelled to seek such reliable in- 
formation as could be procured from private sources, In conclusion, 
it is recommended that a'‘sum of money be appropriated yearly for 
the Pewee 8 of such experiments as may denned proper by 
the Secretary of the Navy. 








WATER FROM SuRFACE CoNDENSERS.—M. Hétet has submitted a 
Bee French Academy of Sci as to the purification of 
he water from surface condensers ; he claims to have proved by 
— that the judicious use of lime water permits of drink- 
able water being le from the condensed steam, while at the 
same time the rapid corrosion of the boiler plates, due to the 
action of unpurified water, is avoided. 


DEATH oF Mr. S. T. DAVENPORT.—We regret to have to announce 
the death of Mr. 8S. T. Davenport, well known as an active and 
energetic officer of the Society of Arts. Mr. Davenport’s connec- 
tion with the society had lasted for thirty-three years, and it was 
in great part to his unceasing and zealous efforts that the present 

rosperity of the institution is due, To very many of the members 
+ was well known, and all who take an active interest in tho 
Society of Arts will feel his loss severely, Mr, Davenport’s death 
was very sudden ; it took place cn Friday, January 7th, last, after 
an illness of only four days. 


A Rorren Suip.—Mr, Plimsoll, the New York Times says, will 
be interested in examining the particulars of the recent wreck of a 
rotten old ship off the coast of South America, This vessel—the 
Liguria—was bound from British Columbia to Callao, and actuall: 
tumbled to pieces at sea in fair weather. The lumber whic 
formed her mf was soaked by water pouring in at the boltholes 
of her sides and bottom. The swelling of this lumber burst open 
the ship, in = of the pressure of five chains with which the hulk 
was girded about, and she broke up like a shell. Weare in the 
habit of hearing a great deal about bad seamanship now-a-days, but 
it is evident that there is work on this side of the world for a 
reformer who shall compel a more rigid inspection of so-called 
** seaworthy ” om A table showing the actual age and condition 
of vessels engaged in our coastwise and deep-sea trade would be a 
valuable guide for shippers and seafarers. The sinking of the 
steamer Pacific by collision with o. sailing-vessel was a fair example 
of the worthlessness of some of the hulls now afloat. That the 
collision ay have been avoided is true; but there is no possible 
excuse for the breaking up of a vessel by such a blow as that given 
by the Orpheus. The steamer’s bow was crushed in like glass, on 
receiving a blow delivered obliquely. It is a perversion of language 
to call such a ship “‘ seaworthy.” 


STEEL IN Russia.—The St, Petersburgh Gazette gives an svcount 
of the inauguration of the first Bessemer steel works in Russia, 
which, wrmscyneg Ha the Annales Industrielles, is an event of great 
importance to that country, inasmuch as although exceedingly rich 
in excellent iron ore, she could until that event only turn out 
12,000 tons of finished iron yearly for want of wood ; but now, 
with a consumption of fuel reduced to about one half, she will be 
able to produce double the quantity, and thus be less dependent on 
other countries. The first semer plant in the Oural was Jaid 
down at the Nijni-Salda works om: the Taguil property, and, 
according to ancient custom, was solemnly baptised. It is true 
that, since the year 1859, a few — at pemeing Bessemer 
steel had been made, with the result of proving that a higher class 
inetal could be obtained from Oural pig; but at that period there 
was no market for the article in Russia. When, however, the 

development of railways in that country, and the general use 
o bonny onl metal ca tae re pe ieeae such an 
outlay, the management a ecided on g down a com- 
plete set of plant, availing themselves of the services of M. Valton, 
manager of the Terre-Noire steel works, Part of the machinery 
was ordered in France, and the other part was male at Nijni-Taguil, 
the whole of the work being completed in two years. e works 
at Nijni-Salda are provided with converters on the English system, 
each capable of dealing with five tons of metal running direct from blast 
furnaces specially constructed for the purpose; so that 700,000 
a —11,000 tons—may be produced yearly. 
four horizental cylinders driven by four ers with vertical 
spindle, which er are equal toa power of horses, All 
© converters, , cranes, &c., are worked by hydraulic power. 
The ferro-manganese employed is obtained from the Terre-Noire 
works, but the eleisen containing 20 per cent. of manganese- 
is made at T itself from manganese ore found in the neigh- 
bourhood. The raw pig is obtained from a mixture Vonisso-Kogorak 








The blowing engine 





-refri ting condensers, but the y in fuel effected 
by the use of the latter condenser more thah com tes for the 
i cost of the boilers in each case. The decay of boilers 
incident to the use of the surface condenser has now been arrested 
to a great extent by the use of the filtering apparatus, which 
ra in the future an extended period of endurance of the 

ilers in connection with which it may be applied. Mr. Wood 
refers to his recommendations, last year, in regard to the discon- 
tinuance of the two-bladed "alncy 0 and says that from carefully 





conducted experiments the f: of their use on our vessels was 
made a) t+. The four-bladed screws have been restored to 
several of our naval steamers, and these changes will be continued 
as ities are afforded. 

Owing to the Lee number of vacancies in the Naval Engineer 
Corps, much of the duty formerly devolving upon engineer 
officers is|{now performed by a class of enlisted men, rated as 
machinists, The pay of the grade was increased as an inducement 





gnetic ore,and from another extra-silicious ore worked in the village 
of Nijni-Salda, The first charge, 200 pouds—3 tons 3 ewt.--taken 
direct from a charcoal blast furnace, was of grey pig, containing 
1°25 per cent. of silicium. The operation lasted 17 minutes and 
was perfectly successful, yielding a metal of good quality. The 
waste in the converters was about 10 per cent. and in rolling 6 per 
cent. The in were re-heated immediately, and, without ham- 
mering, on to the rolling mill. Thus were obtained, without 
wasters, 4in. angle irons, 2in. and 3in. square bars, and rails of the 
section used on the Oural lines. The metal presented a regular 
structure, with a fine and close grain, welding as easily as the Taguil 
iron, The only difference between this and the Demidoff iron is that 
it cannot be tempered, thus indicating unusual softness. A rolling 
mill is now being put up at Nini Salda, to be driven by a 350- 
horse power engine, for rolling rails in double lengths, girder 
frames for railway wagons, &c. Two Martin furnaces are also 
re constructed at Nijni-Taguil, which Will each turn out 16 tong 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvzau, Rue dela Bauque 
RERLIN.—Asuer and Co., 5, Unter den Landen. 

bh Tomauman, aebah * 

NEW YORK —Wiuwer and RocErs, “41, Nassau-street. 














TO CORRESPONDENTS. | 


*,* We cannot undertake to drawings or manuscripts; we 
ts to i 


writer, necessarily for publication, as @ proof 
good faith, Pg oh ct ape Pole nts Bid 


A. B. anp C.— We do not. 

C, F.—(1) General arrangement. (2) Guibal’s fan. 

R. R.— Writs to Sir John Hawkshaw, Great George-street, Westminster. 

E. E. anv Co. (Hat Makina Macuinery).—A letter lies at our office for this 


correspondent. 

M. R. C. (Aberdeen).— What kind of information do you want? You must 
be more explicit, 

T.—Your description of your invention is so vague that it is impossible to 
answer your question. 

Primero.—If you will send drawings and particulars of your invention in 
conjidence, we shall be happy to give you our advice, 

J. K.— We have failed lo sind a single element of novelty in your scheme. The 
-_ thing has been proposed in a slightly different and better form years 
since, 

J.G. 8.—We must beg to be excused from pronouncing an ion, The 
whole subject has been fully discussed in our pages, , & phe goa ample 
opportunity afforded you of forming an accurate opinion for yourself. 





BLAKE'S VERTICAL BOiLERS. 

(To the Editor of The Engi:ver.) . 

Sr1r,—While thanking you for your notice of my vertical boiler in your 
impression of the 31st ult., will you permit me to make a correction? 
The 85-horse power boiler sta’ to be at ‘work on my premises was 
made for, and has been ~~ to, another iirm of enginee’ 


rs, 
Miles Platting, January 10: 


J. Buake. 





STONE'S COMPOSITION. 
(To the Bditor of Tre Engineer.) 

Sir,- With reference to the letter of Mr. Sankey in the paper of 
7th inst., where can Stone’s composition for covering boilers be pro- 
cured ? J Stream Users. 

Cork, January 10th 

WIRE OR ROD DRAWING MACHINES. 
To the Editor of The Engyneer.) 

Sir,—Can any of your readers oblige us by telling us if there are any 
makers of machinery for drawing round, square, he: mal, and flat 
wire up to the very large diameter of 2in, ? . P. anv D. 

January 10th. 

PULP-MAKING MACHINERY. 
(To the Bditor of The Engineer.) 

S1r,—We have an bes nt A from friends on the Continent for Sinclair's 
newest system for ‘ing with generator, and J. Brown’s latest 
system for rotating boiler. Above is for a wood pulp mill to be built, 
We should feel ob! if any correspondent could let us know where we 
can get quotations for above, H. anv R. 

London, January 12th. 











SUBSCRIPTIONS. 
Tue Enoineer can be had, by order, from any newsagent in town country 
at the various railway stations; or it can, if preferred, be pete A direct 
from the office, on the following terms (paid in advance):— 


Half-yearly (including double number)... .. .. £0 14a. 6d, 
Yearly (including two double numbers)... .. .. £1 9. Od. 


If credit occur, an extra charge of two shillings and sixpence i 
be made. Tue Beotmaun to registered ‘fv tanamtasion — - 

Cloth Cases for binding Taz Encineer Volwme, price 2s. 6d. each 

The following Volumes of Tus Encineer can be had, price 18s. each—Vols. 

5, 10, 14, 24, 25, 26, 88. 

Foreign Subscriptions Sor Thin Paper Copies will, until further notice, be 
received at the following rates. 8 ibers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
— sent by Post Office Order must be accompanied by letter of advice 
to Publisher. Thick Paper Copies may be had, 4 Y preferred, at increased 
Remittance by Post-office Order.—Argentine Republic, Australia, Belgium, 

Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 

Denmark, Hoye, France (Paris only), Germany, Gibraltar, India, Italy, 

Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 

South Wales, New Zealand, Portugal, Roumania, Switzerland, T 

Turkey, United States, West Coast’ of Africa, West Indies, China, via 

Southampton, £1 1 
Remittance by Bili in London.—Austria, Buenos Ayres, Ceylon, Chili, via 

Southampton, France and Algeria, Greece, jake Islands, Norway, 

Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s, 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is i een, 





for every two lines afterwards one shilling and sixpence; t are 
charged one shilling, The line averages eight an adver- 
measures an inch or more the charge is ten shillings per inch. All 
single advertisements must be accom, stamps in 
. Alternate advertisements inserted with all re- 


payment, 

gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INsERTED UNLESS DeLivereD perorE SIx o’cLOCK ON 

‘munspay Evenine 1m cacn Ween. 

*,* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Miche, elt 

other letters to be addressed to the Bditor of Tux EnGineEr, 163, Strand. 











MEETINGS NEXT WEEE. 
InsTITUTION OF CrviL ENGINEERS.—Tuesday, Jan 
“The Ventilation and Working of Railway Tunnels,” 

Morrison, M.1.C.E. 

CuemicaL Socrety.—Thursday, January 20th, at 8 p.m.: “ On Narco- 
tine, Cotarnine, and Hydrocotarnine,” by G. H. Beckett and Dr. Wright. 
“On a Method for Estimating Bismuth volumetrically,” by M. M. 
Pattinson Muir. 


Tue MetTeoroLocicaL Society.—Wednesday, 19th instant, at 7 p.m.: 
a of the council will be read, the president will deliver his address, 
and the election of officers and council for the ensuing year will take place. 
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18th, at ‘oe. : 
y Gabriel James 














THE ERITH STRIKE, 


“ For some weeks past men and masters, employers and 
employed, have watched with keen interest the progress o 
events at a single engineering works near London. A 
strike, however local and minute, is never unworthy of 
attention; but the Erith strike presents features which 
confer on it an almost national importance. Itis no longer 
open to doubt that the engineers who have turned out have 
done so in obedience to leaders who have determined to 
fight on principle for a principle. We have fhere nojfdis- 
pute of wages or hours. The point at issue is of infinitely 


f | master has a 





gee moment. The question is not what a man shall 
paid for his work, or how many hours a week he shall 
work, but in what way he may work. The ted 
a have decided that fitters, turners and erectors 
shall be paid by the day, and not by the piece; and there 
is no longer room to doubt that they wilt spare neither 
men nor money in the attempt to compel employers to 
adopt the system which they re; as fairest to all men, 
least selfish, and best ified to advance the material 
prosperity of ‘the whole The facts of the case are 
extremely simple, but they have hardly yet been stated 
with accuracy. Messrs. tons and Anderson have a 
large establishment at Erith, in Kent, a few miles from 
London. It can scarcely be said that the firm have any 
strict speciality. The firm includes among its members 
men of sufficient information, talent, and skill to deal with 
any class of work which mechanical engineers can under- 
take. The result is that their operations are extremely 
varied, and it consequently is very difficult for the 
firm to conduct their operations on any fixed and unalter- 
able system. As all engineers know, a great deal of work 
can only be performed onthe day system. Piecework is only 
available when the principle of the division of labour can 
be rendered remunerative, and this can only be when the 
same thing has been made over and over again. Messrs. 
Eastons and Anderson do very little in this way, but what 
they do has always been done by the piece. This fact 
may be considered of little importance, but it is really 
very important, as will be seen further on. The principle 
always acted on by the firm has been to do by the piece 
work of a suitable character. The quantity of such work 
done in any given year might be less or might be greater 
than the. quantity done in any other year, but whatever 
could be so done has always been done in that particular 
bw § Now it so happened that a few weeks since the firm 
took a rake contract for the supply of “fair leads” to one 
of the dockyards. “ Fair leads” may be best described as 
a species of snatch-blocks or guiding pulleys for ropes. 
All these fair leads are alike. In making them the 
sheaves, pins, &c., are F egw over and over again from 
the original pattern. This was obviously just the class of 
operations best adapted for piecework. But Mr. Burnett, 
secre of the Amalgamated Engineers Society, would 
not suffer piecework to be employed in the produc- 
tion of fair leads. He asserted that the application of 
this system to the case in hand was an illegitimate exten- 
sion of a system which the union might tolerate on a small 
scale, but to which they were always opposed ; and so the 
engineers at Erith turned out. Mr. Burnett,and Mr. Swift, 
the secretary of the Steam Engine Makers’ Society, issued 
orders that piecework at Erith should not extend beyond 
certain departments, and they themselves defined the con- 
ditions under which such work might and might not be 
done. It must be clearly borne in mind that no fault 
whatever was found with the tirm in their general relations 
with the men. These were allowed to satisfactory. 
The system of piecework must not be extended, and if 
Messrs. Eastons and Anderson thought proper to conform 
to the instructions of Mr. Burnett an . Swift there 
would have been no strike. The firm declined to obey 
orders, and the strike followed. If the men succeed in 
beating Messrs. Eastons and Anderson, they will extend 
their operations possibly to two or even more firms, and 
they will, by taking the masters a few ata time, finally 
put an end to the piecework system altogether. This is 
the true aspect of the case. ere is, furthermore, this 
danger, that if the Erith firm cannot be beaten promptly— 
if, in a word, the attacks in detail fail, that the whole 
army will en at once in a general action with the 
employers ; that, in fact, we shall have a general strike in 
the engineering trades. The employers are, however, 
equally determined not to give way, and a meeting is 
being held to-day by the Iron Trade Employers’ Associa- 
tion to determine on the propriety of instituting a general 
lockout if the Erith strike is not at once peor. I 

It will be seen that the issue raised is as we have said 
extremely simple, but Messrs. Burnett and Swift have done 
all that they can to render it complex. They assert that 
had it been the practice to do a great deal at Erith on the 
piece work system they could hardly have interfered. The 
ground of offence is not that piece work has been employed 
at Erith, but that the firm attempt to extend the range of 
the system. Now, as we have shown, arguing for the sake 
of argument on the men’s own statement, Messrs. 
Eastons and Anderson have done nothing that they have 
not always done. They have invariably fixed the amount 
of piece work by the quantity of work in hand to which 
that system was applicable. It is practically, for the pur- 
pose of the dispute, an accident that they should have 
secured a contract for fair leads. They might have failed 
to obtain this contract and obtained another for work 
unsuitable to the objectionable system. But, on the other 
hand, they might have taken a contract, let us sup for 
the construction of a million bolts and nuts, all alike, and 
in the production of these the piece work system might 
have been of necessity extended far beyond the limits 
entailed by the fair lead contract. In neither case could 
it be said that the firm introduced any new principle. 


The men had to take their chance as re; the class of 
work to be done. The entire ent of the secretaries of 
the unions is totally fallacious. In principle Messrs. Eastons 


and Anderson have done nothing that they have not always 
done with the tacit consent of the unions; and if we 
carry the action of Messrs. Burnett and Swift to its 
legitimate conclusion, it simply means that piece work 
shall not be done at all either at Erith or anywhere else. 
In discussing the questions raised by the Erith strike, 
we may proceed in two ways. We may argue that the 
rfect right to employ —— but piece- 

work if he thinks proper, and we might proceed to produce 
abundant proof of the soundness of this argument ; but in 
doing so we should smply waste time and s We do 
not think that even Messrs. Burnett and Swift seriously 
dispute the fact that the He gt id may dictate the 
system on which his work will be done, but they have a 
very pertinent reply. They say, “ Let him dictate if he can, 
we kore just as great a right to dictate the way in which 


the work shall be done.” Abandoning, then, all attempts 
to show what is and what is not the master’s right, or 
the man’s right, we shall deal with the subject in another 
way—and attempt to show what lies at the root of the 
movement, and to prove that the rejection of piece-work 
must, in the long run, be as bad for the men as for the 
masters. We wish it was possible for every workman in 
the United Kingdom to be put in possession of a copy of 
that portion of the address of the President of the Institu- 
tion of Civil Engineers which refers to labour and capital. 
No more able or temperate exposition of the present aspect 
of affairs and the evils which trade disputes entail has ever 
been penned. As we publish the address in full this week, 
we shall not quote from it here ; we shall rest content with 
calling attention to it.. Before we can understand why . 
piece-work is rejected by the unions, we must know of 
what the unions consist, and we must ascertain the 
motives which actuate them in their dealings with em- 
ployers. It is well known that very little caution is exer- 
cised as regards admitting a man into the union. Osten- 
sibly there isa species of definition as to what is and what is 
not a fitter ora turner or an erector; but’ practically, almost 
any man, however incompetent, will be received into the 
Society of Amalgama Engineers with open arms. 
Under such conditions, it is not remarkable that the 
society includes in its ranks very large numbers of vom- 
paratively incompetent men, while a fair proportion are 
good hands, and a few are exceptionally excellent work- 
men. Now all these men contribute pretty n uch alike to 
the funds of the society, and they have all sretty much 
alike a claim on its services. If it were discovered 
that some of the society hands in a shop were 
much better than others they would ejcy  spe- 
cial advantages, while the incompetent hands would 
tind themselves without a job, and would become 
chargeable on the funds of the society. It is therefore 
obviously expedient that no society man should appear to 
be better than his neighbour, and the result is that a 
determined attempt is made to bring all ihe members to 
one common level, so that an employer taking on men 
may just as well have one Amalgamated Engineer as 
another. The consequence is obviously that the whole 
standard of skill and energy must be lowered. But piece- 
work is eminently q»stitied to bring a good man forward, 
and’ the reason why the unions are opposed to piece- 
work is that it tends powerfully to upset the homogeneity 
of the body. It permits merit to come to the front and 
receive an adequate reward. Nothing can be more inge- 
nious than the defence of the union, when it is that 
its rules stifle merit and foster incompetency. “1t would 
be unkind and selfish,” urge the secretaries, “for men well 
skilled and energetic to place their less gifted brother- 
workmen in an unfavourable light.” This is very pretty, 
but those who use this argument forget that if selfishness 
is to be discouraged they are hardly consistent, for nothing 
can be more selfish than the action of the incompetent man 
who is determined that the competent man shall earn no 
more than he does. We might here repeat much that has 
been said over and over again about the advantages of 
piecework, but it would serve no good pu The true 
int at issue is, that while men have a right to combine, 
if they think proper, to determine what the rate of wages 
shall he, they have no right to combine to reduce the 
efficiency of individual members. If the members coerced 
adopt mediocrity against their will, then a direct wrong 
has been inflicted on them. If, on the contrary, it can be 
shown that an employer pays a given wage to a man 
on the understanding that that man shall do his best 
for his employer, and then if of his own free will he 
does less than his best, he wrongs his employer. We 
venture to think that if even Mr. Burnett and Mr. 
Swift were asked whether they expected their own 
domestic servants todo their best or not when they em- 
ployed them, they would with us that a servant who 
did not do his or her best, hardly acted quite fairly by the 
master. The sooner this question is divested of the cloud 
of false sentiment which has been pears pore it, the better. 
On no possible principle but that might makes right can 
it be argued that a fair day’s wage does not deserve a fair 
day’s work. Let wages questions be disputed how they may, 
we shall be the last to aver that an Amalgamated 
Engineer should not get all that he can, but having once 
got it he is Lound by every law of justice—we shall not say 
of honour—to do his best according to his ability for his 
employer. But under certain conditions, a man can best 
fulfil his part of the contract, which-he has made with 
an employer, by working on the piecework system. When 
a union strikes against the system, it deelares in the most 
unmistakeable terms that the men are not to do their best 
to give a fair day’s work for a fair day’s w 
n as of the Erith strike full of interest remains to 
be considered. It is well known that picketing is punish- 
able by law; but unfortunately the’ legal definition of. 
pikes is very lax. Messrs. Eastons and Anderson have 
ound no difficulty in getting men to replace those on 
strike, but, unhappily, the engagement never lasts more 
than 4 few hours. In other words, the premises of the 
firm both in Southwark and at Erith are carefully watched, 
and the new hands are seduced from their all ce with 
a skill worthy of mnch praise if it were only legitimately 
employed. There is no force or threat used. On the con- 
trary, the new comer is met at the railway station by very 
nice fellows, who pat him on the back, bear no malice, and 
ask him into a convenient public-house, to have a glass of 
beer and a chat and a pipe before he goes to the works. 
The result is that he never goes to the works, He is 
mated before he knows where he is. The matter 
would not be without its ludicrous aspect, indeed, were it 
not for the serious interests involved, the ingenuity of the 
union devising -expedients for keeping hands away from 
Erith which are sometimes laughable in their results. Here 
we have a totally new and refined system of ——. 
which is as superior to the old system as can well be ima- 
gined, while its effects are more disastrous to the masters 
than can be conceived. It is not easy to see how the evi! 
is to be removed. There is apparently at present a 





total lack of individual energy among the men. We 
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who 
been suggested to us that a remedy might be found for the 
adverse influence of the union inion if the non-union 
men yn ge nee in a society for cyt on which a 
enjoy vantages possessed unionists, 
difference being, that each man should be at liberty to work 
how, when where, and in what way he thought best. 
We shall ag erg mae ya a scheme aspect ge: 3am 
into ice, but to judge by past experience, a union 
oe 4 ary or rather would not, exist. In 1852, there was a 
great strike in the engineering trade of this country, and 
e men held out until the whole of their money was 
spent. The men were beaten and peace ensued for 15 
years. It took that time to accumulate sufficient funds 
for another struggle. Probably, the very best thing that 
could now happen for themselves would be a general 
strike, which would absorb all the accumulated funds of the 
union in a few weeks. Then we should have peace again, 
for the leaders of the union never enco strikes, unless 
there is money enough in hand to render their own salaries 


.secure. When the 1852 strike terminated, what may be 


termed an anti-union was formed on the basis of a benefit 
society. This union endured until about seven years ago, 
when it was dissolved, as it was found that all the good 
men joined the amalgamated society. The causes which 
led to such a result are rather complex, and it would un- 
duly prolong this article were we to attempt to discuss 
them here. The effects of a strike are very lamentable, 
and there is much to be deplored about the events which 
are making Erith famous, but to us, the most melancholy 
aspect of the whole business is the evidence which it 
affords that men whose calling demands no ordinary intel- 
ligence, are content to permit themselves to be led hither 
and thither, without thought or reflection, at the will of 
two or three trades union officials, who handle them as a 
shepherd does this sheep, and suffer in their own persons 
none of the evils which they indirectly visit on their 
flocks, The independent British workman is, we fear, a 
thing of the past. 


THE CHANNEL TUNNEL, 

A Bive-zook has just been issued, from which some 
definite information concerning the position of the Channel 
Tunnel scheme can be gathered. The book contains 
nothing but “correspondence respecting the Channel 
tunnel and railway,” and maps and. a section of the bed 
of the Channel showing the proposed tunnel. A very con- 
siderable portion of the work consists of official docu- 
ments of no possible interest to our readers, and some 
trouble and time must be expended by any one who really 
desires to obtain such information as this correspondence 
may be made to afford. It appears that the English 
Channel Tunnel Company was formed in 1872, at least it 
was incorporated on. the 15th of January in that year. 
The object of the company is the construction of an under- 
ground tunnel beneath the Straits of Dover between Eng- 
land and France. The first important act of the company 
was the deposit of a bill, of very modest proportions, the 
preamble of which recites “that whereas it is expedient 
for the proposed carrying out of preliminary experimental 
operations in connection with the objects aferesaid, the 
company should be empowered to purchase and take 
certain lands, houses, and buildings at the foot of the 
cliff in St. Margaret’s Bay, in the parish of St. Margaret- 
at-Cliffe, in the county of Kent, lying between Ness 
Point and Coney Burrow Point, and including the beach 
and foreshore abutting on such lands.” The company asked 
to be empowered by Parliament to purchase the said land 
compulsorily if necessary. The piece of land thus asked 
for is of very moderate dimensions, and is to be used for 
the purpose of putting down trial borings. If these are 
successful, a shaft is to be sunk and headings driven; as to 
the further steps to be taken, they remain to be settled. 
This bill was deposited long since, but no very energetic 
action appears to have been taken to get it passed for some 
time. On the 22nd of last March letters were addressed 
by the Lords of the Treasury to Mr. Kennedy, Captain 
Tyler, and Mr. Watson, stating that it appeared to be very 
desirable that before any powers were conferred on the 
company an understanding should be arrived at, not only 
with the company itself, but also and primarily with the 
French Government, on these points, which are of inter- 
national importance, such, for instance, as the question of 
the limits of jurisdiction of each country within the 
tunuel, and the question of closing or otherwise neutra- 
lising it in time of war, or apprehended war. It was 
accordingly suggested that a small joint commission should 
be appointed by the two Governments to settle these 
questions. The French Government deputed MM. Kleitz, 
Droeling and de Lapparent, while the English Government 
selected Mr. Kennedy, Captain Tyler, and Mr. Watson to 
act on their behalf. Apparently without waiting for any 
definite expression of opinion on the of the commis- 
sion, the Board of Trade recommended, on the Ist of July, 
1875, that the bill of the Channel Tunnel Company might 
be allowed to proceed through Parliament without further 
ym provided the company would accept certain 
clauses limiting the time during which they might retain 
possession of the land at St. Margaret’s Bay, in case the 
works were not proceeded with. These amendments 
were accepted, and the bill received the royal assent on 
the 2nd of August, 1875. The English Government from 
first to last have dealt very cautiously with the whole 

uestion, and while they will offer no opposition, they 

emand in return that they shall be asked by the company 
for no pecuniary assistance in any shape or way. The 
French Government, on the contrary, have taken up the 
scheme warmly, and on the 2nd of August, 1875, a con- 
cession was granted to MM. Michel Chevalier, Fernand 
Raoul Duval, and Alexandre Lavalley, president and 
members of a society registered on the 9th of February, 
1875, said society having for its object the construction of 
a tunnel and valley under the Straits of Dover. As the 


matter stands at present, then, we have two distinct com- 
panies—one French and one English—working harmoni- 


i vi 
really dare hardly call their souls their own. It has. 





ously, it is to be presumed, with a common object in view. 


All this very little engineering} interest, but it 
is well that our should understand the i 
nature of the agencies now at work. The Blue-bock sup- 
ange information whatever as to the steps that have 
taken by the companies, and we confess that we have 
been unable to ascertain that any works are in progress, 
sort the taking of soundings by the French company; 
pareny J, ares ame & will be displayed. e 
lue-book does, however, furnish a good deat ? informa- 
tion as to the ng tara route of the tunnel. St. Margaret’s 
Bay lies a short distance to the north of the South Fore- 
land, and a railway will have to be made from this point, 
in order to place the tunnel in communication with Dover. 
On the French side the tunnel would terminate about half 
way between Calais and the village of Sangatte, the 
route being almost parallel with that of the telegraph cable 
between Dover rg Calais. By a short line the tunnel 
would be united to the Chemin de fer du Nord, and thus, we 
may almost say, with the whole railway system of France. 
The route is very nearly the shortest that could be taken. 
The total length would be about 48 kilos., or say about 
292 miles, but the portion of the tunnel under the bed of 
the Channel would occupy only about 22 miles, the re- 
mainder being required to connect surface lines with the 
tunnel at each end. The depth of the floor of the tunnel 
below high-water mark is 127°185 metres, or a little over 
416ft.in round numbers. The tunnel is torise from each end 
toward the middle at the rate of 0°37 metre per kilometre, 
and deep sumps are to be made at the bottom of the shafts 
into which the drainage will flow, and from which it will 
be pumped. 

It is assumed that the success or failure of the scheme 
will depend on whether the grey chalk, through which the 
tunnel must be driven, is or is not free from faults or 
fissures, which may admit water from above. But from 
this conclusion, thus stated, we dissent. If it be intended to 
convey the impression that the presence of water in great 
quantities would prevent the formation of a tunnel under 
any conditions, then the statement is probably erroneous. 
We have very little doubt that if time and money enough 
were available Sir J. Hawkshaw and Mr. Brunlees, the 
engineers of the undertaking, would contrive under 
any circumstances to pierce the bottom of the Channel, 
and leave behind them as they went walls of iron 
er brick which would defy the sea. If, however, 
it is admitted that unless the chalk is free from 
water in quantity the tunnel cannot be made, because it 
would cost too much, then we have no objection to urge. 
It appears that the promoters of the tunnel believe that a 
certain sum can be obtained to carry out the work, and 
their aspirations do not extend beyond £20,000,000 or so. 
The most remarkable problem presented by the entire 
undertaking is the discovery of the basis on which the 

romoters of the scheme propose to raise the necessary 
unds. When a railway is put on the market its pro- 
moters are always prepared to prove that the traffic can 
be made to pay; but the advocates of the construction of 
the tunnel are not prepared to show in any way that if the 


line were open and working to-morrow it would be a. 


commercial success. It is true that they have succeeded 
in obtaining a concession from the French Government, 
which authorises them to charge very high fares; but will 
it be possible to obtain passengers in sufficient numbers, 
or goods in sufficient quantities under such conditions to 
work the line fairly up to its capacity? The question to 
be considered by unprejudiced persons is very simple. Is 
the Channel tunnel really wanted at all? Would it confer 
any remarkable advantages on the two nations? Now, if 
the tunnel were actually made and could be worked, we 
have no doubt that it would be largely used, provided the 
cost of using it was not high. In so far we admit that 
the tunnel would be popular, and if a thing bids fair to be 
popular if constructed, then it may be said that it is 
wanted. But we are quite at a loss to see that it could 
confer any remarkable advantages on the two countries. A 
comparison has been made between the tunnel and the 
Suez Canal, but there is no analogy whatever between them. 
The Suez Canal opens up an entirely new and much 
wanted route, we may almost say from one side of the 
globe to the other. The Channel tunnel is in no sense a 
work of cosmopolitan importance. The utmost result that 
it can achieve is the reduction of the time occupied by pas- 
sengers and goods in proceeding from France to England, or 
vice versa, by about half an hour ; certain inconveniences 
and delays proper to the loading and unloading of ships 
would also be avoided. But these delays and troubles are 
so insignificant that the commercial world would not pay 
much, if anything, to get rid of them. Eggs and fruit 
may be regarded as very perishable goods, but neither eggs 
nor fruit coming from France would be perceptibly better to 
the a if they crossed the Channel through the 
tunrel in half an hour, instead of crossing in an hour by 
a fast steamer. As regards passenger traffic again, that 
man must indeed have a horror of the sea who would prefer 
to travel through a dark tunnel, some thirty miles 
long, rather than cross the Channel in sixty minutes on 
the deck or in the well-appointed saloon of a first-class 
steamer. If it could only be shown that this scheme 
really would confer national benefits on England and 
France, then we should without hesitation advocate 
the granting by the respective Governments of, at all 
events, a large portion of the funds required for its forma- 
tion, but this is just the point on which we can obtain no 
satisfactory evidence whatever. It is quite true that the 
French Government pronounce the undertaking to be one 
of t public utility. The Count de Jarnac transmitted 
to Toa Derby the report of the French Commission, 
which is published in full in the Blue-book under notice. 
Everything that can be urged in favour of the scheme is, 
we presume, urged here; and yet the reasons why the 
tunnel should be constructed are all contained in a few 
lines, We reproduce them here as they stand. After 
referring to the Suez Canal and the Mont Cenis Tunnel, 
the commissioners go on to say :— 

“Tl était naturel que le Pas-de-Calais efit son tour et 
qu’on en vint & se demander s'il était au-dessus des forces 





de Vindustrie moderne de faire disparattre cette barridre 
maritime par laquelle lAngleterre est séparée du Conti- 
nent. Longtemps la Grande Bretagne s’était montrée 
fiére de cet isolement comme d’une garantie d’indépend- 
ance; mais un moment devait arriver od V’habitude des 
voyages rapides lui ferait supporter impatiemment la 
nécessité d’une traversée toujours pénible et parfois méme 

rilleuse. La France, par son climat et par les facilités 

e toutes sortes qu’elle offre pour l’existence, exerce sur les 
Anglais une attraction puissante, qui se traduit aujourd’hui 
par un courant d’au moins 350,000 voyageurs trayersant 
annuellement le détroit; et ce nombre s’accroit chaque 
année d’environ 3 ou 4 pour cent. Or il n’est pas douteux 
que l’établissement d’une jonction directe entre les deux 
pays n’efit pour résultat d’imprimer a cette circulation 
une activité plus grand encore. L’échange des marchan- 
dises est d’ailleurs trés-considérable entre la France et 
P Angleterre, et il est permis de penser que la suppression 
du double transbordement nécessitée par la travers¢e mari- 
time serait considérée = beaucoup d’expediteurs comme 
un sérieux avantage. Enfin on ne saurait oublier que le 
transit d’Angleterre vers l’Orient, auquel la récente créa- 
tion de plusieurs lignes concurrentes menac3 de faire 
abandonner la voie ngaise, pourrait, en grande partie 
au moins, nous étre conservé dans le cas od nos chemins de 
fer communiqueraient directement avec le réseau Anglais. 
Mais si la France est — & profiter largement d’une 
telle jonction, Vintérét des Anglais y est encore plus 
directement engagé, car ce sont eux presque uniquement — 
8 alimentent le courant des voyageurs a travers la 

anche. Aussi, quoique l’idée premiére soit due & un 
Frangais, M. Thomé de Gamond, c’est ¢.1 Angleterre sur- 
tout que l’opinion publique s’y est montrée favorable ; 
cest ld que se sont organisés les premiers comités de 
Se et cest par des ingénieurs Anglais, MM. Low, 

runlees, et Hawkshaw, qu’ont été faits les travaux les 
plus sérieux en vue de démontrer la possibilité de l’entre- 
prise.” 

_ We fancy our readers will agree with us, that no suffi- 
cient cause is assigned here for making a tunnel beneath 
the Channel. If the prospects of the Tunnel Company 
are bad now, they will be infinitely worse long before the 
tunnel can be completed, even under the most favourable 
conditions. The comparative success of the Castalia has 
demonstrated that; even with the wretched harbour accom- 
modation at present existing on the Frencn side, the 
Channel can be robbed of most of its horrors by employing 
steamers adapted for the purpose. If suitable harbour 
accommodation were provided, it would be very eas 
indeed to put steamers on the Dover and Calais line which 
would make the passage at the rate of 20 knots an hour. 
The run would therefore occupy but an hour. The sea 
which runs in the Channel is just of that character, as a 
rule, that is easily dealt with by large vessels. The com- 
petition which the railway companies working the tunnel 
would have to deal with would be enormous and fatal. If 
money is available for the improvement of the means of 
communication with France, let it be expended in the 
construction of harbours and steamers. We have no desire 
whatever to stifle engineering enterprise, but we confess 
that we do not like to see enterprises undertaken which 
can never be commercially successful, and for which no 
adequate demand appears to exist. It should be proved 
that the Channel tunnel is wanted, or that it will 
probably pay if constructed, before it is proper that either 
the French or the English public should be asked to con- 
tribute funds for its formation. We do not assert that the 
tunnel should not be made if possible ; we do assert that 
no adequate reasons why it should be made have been 
pt at placed before the world by the promoters of the 
scheme. 





THE TRADEMARKS REGISTRY OFFICE, 

THE office for the registration of trademarks, at present located 
in Quality-court, is now fully started. The duties of registrar 
have been temporarily undertaken by Mr. H. Reader Lack, chief 
of the Statistical Department of the Board of Trade, and he is 
assisted by a large staff of assistants, all of whom are energetic in 
their efforts to make the new wheels run as smoothly as possible. 
So far, the number of applications has not,we believe, been very 
large, and in consequence partly of want of familiarity with the 
procedure, and partly through not procuring profersional assist- 
ance, many of the applicants have had some trouble in passing 
their papers. Many of them cause delay by failing to comply 
with the provisions of Rule 6. They neglect to specify!distinctly 
or at all for what particular goods a mark is to be registered, and 
in many cases they claim for the whole class, which is clearly 
irregular. In every case the applicant must be very precise on 
this point, otherwise his papers will certainly be returned. The 
difficulty as to the form of the statutory declaration, suggested in 
an article on another page, has also been appreciated at the office, 
and applicants should bear in mind that the form of declaration 
given in the schedule, to be regular, must be supplied with the 
concluding words and full title of the Act 5 and 6 William IV. 
c. 62, in the manner provided by that Act, the usual form in fact. 
This declaration, we may add, for the benefit of unprofessional 
readers, should bear an inland revenue stamp of haif-a-crown, 
unless it be made before a Justice of the Peace. In every case 
the statement on application which is to be accompanied by the 
declaration, must be properly marked as an exhibit to that 
declaration. 

THE EIGHTY-ONE-TON GUN. 

Tue 81-ton gun isnow undergoing the process of re-boring toa 
larger calibre, as a preliminary step to increasing the bore to 16 
inches. The gun stands in a special wooden shed, erected for 
itself near the great hammer. The work is extremely tedious 
owing to the mass of metal to,be removed, The weight is 
supported in great part on rollers. A very singular fact con- 
nected with the 81-ton gun is that the diameter of the bore was 
found, on careful measurement, to have been reduced 0°04 of an 
inch by firing at the proof butts. We believe that such a cir- 
cumstance rarely occurs; as a rule, guns expand under proof, 
the bore becoming enlarged. The abnormal behaviour of the 
81-ton gun is an interesting episode, if we may use the term, in 
the recent history of the flow of solids, and will afford some 
matter for speculation to atomic philosophers. It may be ex- 
plained in the following way. The first coil shrunk on the steel 
tube reduced the diameter of that tube by about 0°04 of an 
inch. Then the outer jacket was put on over the first coil, and 
the jacket ynderwent a further diminution of diameter. There 
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was thus at the time of proof an enormous compressive strain 
operating on the particles of the steel tu 
explosion appears to have, so to speak, 

of steel up among themselves, and enabled the 
a little by a new ent of molecules taking place. 
the fact be explained how it may, it remains a 
testimony to the admirable quality of the weapon. 








THE TRADE MARKS RULES. 

Tue rules which, by the Trade Marks Registration Act of 
last session, the Lord Chancellor was authorised to frame, 
may now be said to be in full work, and although the time 
has not yet arrived for applying to some few of them the 
test of practice, it is not. too early to consider them as a 
whole with the view to ascertain how far they fulfil, or are 
likely to fulfil, their purpose. Such an examination is only 

roper. The rules are not expected to stand permanently 
in their present shape, and although there are still those 
who venture to doubt the expediency of the Act itself, 
every right-minded person can only be concerned in seeing 
that the measure, which rightly or wrongly is now in the 
statute-book, shall have the fullest and fairest trial, and to 
this end a fair criticism of the rules which may lead to 
suggestions for their amendment, is so far conducive. 

These rules are to be taken to be part of the Act itself, 
and to be of equal force. Except as to the express purpose 
of the Act respecting registration of a mark as evidence of 
title, and possibly as to the proviso to the effect that 
“ subject as aforesaid registration of a trade mark shall be 
equivalent to public use of such mark” contained in sec- 
tion 2, the Act does not affect the pre-existing principles of 
law relating to rights of trade mark. Consequently the 
Act and the rules must, so to speak, be fitted into the 
existing structure, and to be satisfactory, should readily 
adapt themselves to their position. Tested by the applica- 
tion of certain decided cases, the rules as a whole seem 
fairly appropriate. Taking the circumstances which 
existed in respect of each of those cases at the time it was 
decided, and applying to them the control of the Act and 
rules, it will generally be found that the decision which 
would now be pronounced upon them would not vary sub- 
stantially from that originally laid down. In other words, 
if the Act and rules be regarded merely as establishing a 
registry of title, without at the same time imposing any 
guarantee whatever as to the value of the title, then the 
operation of the old law would not apparently be substan- 
tially changed. In that view the same pa Si exist, but 
the power legally to enforce them is made dependent upon 
registration. But it must be remembered that the Act— 
section 3—creates an indefeasible title to a mark after 
the expiration of five years registration, but conditional 
upon continual user, and so far this is a distinctly 
new feature. It would be possible for the result of 
this enactment to be that the original owner of a mark 
not registered might be deprived of his right by any one 
putting the same mark on the register and keeping it there 
for five years. The original owner might not care to 
register until the time came when registration should 
become necessary ; he might easily overlook, or have no 
notice of the advertised application of the new comer, and 
the latter, by using his bi pa mark just sufficiently 
to preserve a nominal good-will, would not force it upon 
the notice of the real owner until he could safely do so, 
The success of this move would obviously depend upon a 
series of possibilities, but the instance shows that it is 
advisable that owners of existing marks should register for 
the sake of comparative safety. Under the old system the 
true owner could assert his rights as soon as he felt damage 
from the piracy ; but in the case above put, he would not 
be sensible of his risk until the right to the registered mark 
had become indefeasible. 

To return, however, to the discussion of the rules them- 
selves. The provisions relating to the mode of application 
are full, and, generally, sufficiently minute, but although 
provision is directly made for the case of an application by 
a corporation, in which is, no doubt, intended to be in- 
elutes Seompannied companies, no rule isjlaidjdown to meet 
the case of partners. Rule 10, it is true, provides for an 
application by a “ quasi-corporate body of persons ;” but 
what is to be taken as a “quasi-corporate body?” To 
say the least, the expression is very loose when contained 
in a document having the force of an Act of Parliament. 
A large partnership may be called a quasi-corporation, but 
what is to be the measure of the size of the partnership. 
Indeed, almost all the practical differences existing between 
pure partnerships and unincorporated companies are 
simply due to the difference in number of the partners. 
The ordinary rules of partnerships prevail, but modified in 
the latter case to meet the circumstance of the ners 
being practically strangers to each other. Since the Com- 
cs ee Act of 1862 every partnership formed for gain, and 

aving more than twenty members, and not formed under 
an Act of Parliament or letters patent, must incorporate, 
and in the case of banking companies. the statutory 
number of partners at which they may exist as pure 
partnerships is fixed at ten. The only exception from this 
rule is the case of mining —— in the Stannaries, 
now including Devonshire. ese cost-book companies, 
as they are called, are simply Fp repre though 
perhaps from their size they might be called “ quasi- 
corporations.” The old form of company empowered by 
Act of Parliament to sue and be sued in the name 
of a public officer might also be called a “ quasi- 
corporation,” as might also a formed under 
the Letters Patent Act. It would have been much more 
satisfactory had the rules stated precisely, as they could 
easily have done, what cases were intended to be provided 
for under the head of “ quasi-corporate” bodies of persons. 
If an application have to be made by a partnership of, say 
nineteen persons, for the registration of their mark, every 
partner must presumably be a party to the application, 
though, having regard to the discretion vested in the 
Registrar by Rule 57, a declaration would not be exacted 
from each. Inasmuch as, subject to conditions of partner- 
ship articles, and to the nature of the mark itself—for 
there may be marks which could not survive to others 





without being fraudulent or deceptive—there is survivor- 
ahip in respect of a trade mark, it seems necessary that all 
partners should be registered. 

The subject matter of a trade mark as defined by 
the Act itself appears to be too finite, inasmuch as 
it would exclude “any indicia which are now used 
in marking goods. ly recently we had a case which 
turned upon the cular shape of a bottle and 
the method of packing it; and it is a fact that the 
Crown Perfumery Company in London uses for all its 
bottles, ~~ ashioned in the shape of a crown. The 
draftsman of the rules has apparently appreciated this 
point, and they fortunately expand the operation of the 
Act. By Rule 8, provision is made for the deposit in the 
Patent-office Museum of specimens of such marks as cannot 
conveniently be placed upon the register. The goods to 
which marks are applicable are classed in eo 8 groups, 
and every applicant is to state not only for which class, 
but also for which kind of goods in that class, he requires 
to register. There is also a provision (Rule 18) which pro- 
hibits registration of a mark in respect of one kind of goods 
in a given class, if a similar mark is already registered in 
respect of any other goods in the same class. On the face 
of it this rule seems very valuable, and in the case of a 
limited class, such as “tobacco,” it would operate most 
property, It would manifestly never do to allow a mark 
to registered in respect of cigarettes while the same 
mark is registered by another as for cigars. But apply the 
rule to some of the other classes, and it is not so appro- 
priate. Take the class of “food,” No. 42. This includes 
substances as wide apart as “honey” and “ hops,” “ pulses” 
and “ pickles.” Take again Clas3 5. This comprehends “ un- 
wrought and partly wrought metals used in manufacture.” 
In these cases, no matter how limited the field of selection 
from which the materials of a mark may be collected 
may be, no one will be allowed to apply to honey or lead 
pigs a mark closely resembling that already applied to hops 
or pig iron respectively. These defects may be removed by 
re-classification, and it is this task which is really one of 
the serious difficulties attendant upon any scheme of regis- 
tration. 

Allusion has already been made to the proviso as to user 
contained in the second section of the Act. The effect’ of 
this section is not so clear as it might be. It provides that 
a mark must be registered as belonging to particular goods, 
and when registered shall be assigned and transmitted 
only in connection with the goodwill of the business con- 
cerned in such goods, and shall be determinable with such 
goodwill. So far, therefore, the principle of law that a 
right to a trade mark can only exist with the goodwill, and 
that goodwill can only exist where goods are actually 
made, is fully recognised. There can be no trade mark, 
therefore, registered or not, unless the goods in respect of 
which it claimed are put into the market. All these pro- 
positions have been fully established, but the courts have 
never decided how long a time is required to acquire the 
reputation sufficient to support a mark, though in one 
case* it was held that a few weeks were sufficient, 

To repeat, then, the section so far is consistent; but 
when it concludes with a proviso that “ subject as afore- 
said, registration of a trade mark shall be deemed to be 
equivalent to public use of such mark,” we are thrown 
into deubt. Ifa trade mark can, only exist in respect of 
er and goodwill can only exist through public use, 

ow is the proviso that registration shall supply the place of 

ublic use consistent with what precedes it in the section? 

t cannot be that the proviso is intended to amount to this, 
yet it does not appear capable of another interpretation. 
If, however, a mark is improperly registered, it may be 
removed by order of the court upon motion, and damages 
may also be awarded on the same application. By this means, 
it would not appear to be necessary on the part of an 
unregistered owner seeking his remedy in damages against 
a registered -mpjoe, first to move that the register be 
rectified by the substitution of himself for the infringer, 
and then, this being done, to institute proceedin 
to recover d es. The double remedy is obtainable 
on the one application. By Rule 34, the court may 
remove any mark from the register “on the ground, after 
the expiration of five years from the date of the registry 
thereof, that the registered proprietor is not engaged in 
any business concerned in the goods in respect of which the 
trade mark is registered.” This is evidently intended to 
apply to the cases of “ indefeasible” titles; as to cases under 
five years, section 5 of the Act affords the same remedy. 
The preceding rule, No, 33, provides that where a mark 
has been removed from the register “for non-payment of 
the fee or otherwise, such trademark shall, nevertheless, 
for five years after the date of such removal be deemed for 
the purpose of section 6 of the Act, and not for any other 
a ee to be a trademark which is already registered.” 

e section alluded to enacts that similar marks shall not 
be conta for the same ciasses of goods. The effect, 
therefore, of these rules is somewhat confusing. Suppose, 
for instance, a registered mark be abandoned by non-user 
in 1876, it thereby legally becomes public property. Then 
assume that it is adopted say in 1878 by another for the 
same goods, and is then infringed by a third. What is 
the second user's remedy? He cannot, apparently, 
recover from his infringer, because he is not a 

istered owner, and he cannot be a registered owner 
of the thark, because if he succeeded, as he no doubt would, 
in getting the first owner removed from the po on 
the ground of non-user, he could not, by reason of Rule 33, 
— himself to be registered until five oie had elapsed. 

his rule would, however, probably be beneficial in pre- 
venting a public deception, that is to it would prevent 
a new manufacturer from passing off his goods in a way 
‘which would lead the public to believe that the old manu- 
facture was being continued. But it apparently operates 
in a way which never could have been intend To 
illustrate this also by an example, suppose an application 
made to register a mark that is actually in use, the appli- 
cant not being its owner but being in ignorance of the 
fact of prior user. Suppose also, as is well possible, that 


* McAndrew v. Bassett, 12, W. R. 777. 








the legitimate owner of the mark remains in ignorance of 
the application and the mark is regi to the applicant. 
oo Pe then finds out the infringement an on 
to have the registration expunged. All this may happen 
within the next six months te although he would be 
entitled to have the registration vacated, he could not, 
apparently, have his own mark registered until five years 

ould have away. Again, how do the Aci and 
Rules affect the remedy hitherto obtainable against an 
infringer under the Merchandise Marks Act, 1862? By 
that Act fraudulent marking of goods renders the marker 
open to the penalties of a misdemeanour. The Act of last 
session does not refer in any way to the former Act, but it 
provides that no one shall. “institute any proceeding to 
prevent the infringement of a trade mark” unless the trade 
mark is reainabel Now, an indictment under the Act 
of 1862 is surely a proceeding to prevent an infringement, 
If then a | pris procure the registration of a mark for the 
Hae on of defrauding the true but unregistered owner, the 

tter cannot apparently proceed against the infringer 
under the Mickandios ks Act for the offence then 
committed, because, though he may remove him from the 
register, he cannot procure the registration of his own 
mark until the expiration of five years, and that time is 
two years in excess of the time fixed by the Act of 1862 as 
the period within which only the remedy provided by it 
can te enforced. Of course if the offence is continuing the 
remedy is available. All these difficulties turn upon the 
assumption that a rectification of the register by the 
removal of one and substitution of another person, amounts 
to the removal of the mark. If, however, it simply amounts 
to the substitution of one name for another as owner, the 
mark always remaining, then perhaps the cases put would 
not come within the operation of Rule 33. But in this 
case the title of the last registered owner would date back 
to the time of the first and improper registration. For all 
practical p s, however, such a transaction would 
really amount to an entirely new registration. 

At first sight Rule 61 appears very proper, but it is open 
to criticism. It provides that the Ragutrer shall be ahlen 
to the Commissioners of Patents, and that in cases of 
doubt he shall be entitled to refer to them, or any of 
them, for instructions. Consequently, if he be in doubt as 
to the propriety of registering a particular mark, or as to 
the decision he bd. egrmae to in respect of contending 
applications, he may appeal to a Commissioner for advice. 
ton there is an appeal from the Registrar to the “ Court,” 
which “Court” is fixed by the rules as the Chancery 
Division, and presumably there is also a right of further 
appeal to the Court of Appeal. One of the Commissioners 
is President of the Court of Appeal; another is also a mem- 
ber of that court, but he is chiefly occupied in hearing 
causes in the court below. Consequently there is nothing 
in the rule to prevent an application to a judge, as commis- 
sioner, for advice in a matter which may ultimately come be- 
fore him as a judge by way of appeal either from the 
Registrar or the “Court.” It is not to be suggested for 
a moment that any harm would come of this, but it is cer- 
tainly not an arrangement that judges themselves would 
approve. If the rule provided means for obtaining the 
advice of the Law ofticers—who are also Commissioners— 
it would be more satisfactory to all, except perhaps to the 
Law officers themselves, for it could hardly be expected 
that applicants should pay fees for the purpose. 

These are a few observations on the rules as they now 
stand. These rules have been framed somewhat in haste, 
only having been given to the public on the 30th December 
last. Unfortunately, they bear upon them the impress of 
such haste. It is to be regretted that the first rules should 
not be the best that could be drawn. First impressions 
are, unfortunately, apt to be permanent, and the Act should 
have its trial with the best start. Some evidence of want 
of care is afforded by the forms themselves. In Form A 
the fictitious applicant is described as of the “ City of 
Birmingham.” Possibly the “City of Birmingham” is 
intended tc be as fictitious as the applicant, but most people 
will not see it in that light,and will throw contumely upon 
an otherwise respectable form. The same objection occurs 
again in Form Again, we are met by an anomaly in 
Forms C and E, the declaration. This declaration, by 
Rule 58, is expréssly stated to be under the authority of 
the Oaths Abolition Acts Amendment Act*. And by that 
Act it is expressly provided that statutory declarations 
shall be in the form set out in the schedule thereto. 
This statutory form concludes with the familiar words 
testifying to the truth of the “solemn declaration,” and 
stating that it is made by virtue of the icular Act of 
which the title is set out. Persons making false declara- 
tions under this Act are liable to the penalties of a mis- 
demeanour, and therefore there is clearly an object in 
bringing home to the declarant in every case that the 
declaration he is making is by virtue of an Act which ex- 

him to this penalty. It is not contended that a false 
declarant under forms C or E could successfully plead want 
of compliance with the old statute as a defence to an in- 
dictment. Rule 58 alone would probably prevent that. 
But the omission of the statutory form must throw a doubt 
as to the propriety of making or receiving a declaration in 
the form attached to these iled and so far the omission is 
much to be regretted. If the Act of William IV. is to be 
disregarded in this manner the present case may be one of 
a series, and innovations of this kind without a useful pur- 
pose are not to be encouraged. 

The more one sees of the Act and the rules the more 
difficult it becomes to assign any really adequate reason 
for the establishment of a complicated system of registra- 
tion. Until registration can be made to supply the place 
of user as establishing the title to a mark, it cannot but be 
a half measure, nugatory in effect. It is clear that regis- 
tration now affords no evidence whatever of real owner- 
ship. Even if a mark be on the —_ for five years, 
the most favourable circumstance, it does not follow that 
it is a ; en “ not a that the 

will in respect of the mark exists, Even assuming 
oo goods marked with the mark are being sold, it 


* Sand 6 William IV. c. 62, 
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still does not follow that the goodwill and the trade 
mark are in the same hands. A trade mark may 
attach locally—that is to say, the goodwill of a manu- 
facture may appertain to =k pee lace in which 
that manufacture is  carri on. e registered 
owner of the mark may be minded to remove from 
that place to another, and yet continue to use the mark; 
but the right to that mark would still remain attached to 
the soil, so to speak, and a new tenant of the old works 
might use it* 

t may also be interesting to consider, in connection with 
the provision as to indefeasible titles, the effect of the use of 
such words as “ the only genuine,” and soforth. If the pro- 
cess of manufacture be found out independently by another 
-—thatis,withoutimproperassistance—and there be no patent 

ight, that person will be enabled to make the goods to 
which the words “the only genuine” are attached. These 
words would then become untrue, inasmuch as there could 
be no difference between-the articles manufactured by the 
two makers; and the result of the untruth, under the law 
hitherto in force, would have been that the user could not 
sue in respect of them.+ 
So long as a mark may be removed from the register 
on the ground that it was put there without proper cause, 
or has ceased to be supported by use, no title can be obtained 
by registration ; nor can registration here facilitate registra- 
tion abroad. If proof of ownership is required abroad and 
the registration at home is not proof by the ordinary broad 
rules of evidence, which must presumably obtain univer- 
sally, then proof aliwnde must be affcrded to foreign 
registrars. Registration, it is sabmitted, can be no sufii- 
cient proof of ownership in our own courts, for it must 
always be open to dispute whether the registered owner is 
true owner. The ie. moreover, will not consult the 
register for their own information ; and if they did it still 
would not prove much to them. But a system of regis- 
tration may have one advantage. It certainly affords, in 
proportion to the number of entries in the register, a guide 
to honest traders in the selection of their marks. They 
are certainly not so likely to appropriate unwittingly 
another’s property, and thereby suffer, more or less, ulti- 
mately in spirit and pocket. C. E. H. C. H. 
Lincoln’s Inn. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





TRAM CARS. 


Str,—I write for the purpose of correcting a mistake in your sum- 
mary of the past year. 

In the paragraph which refers to tramway locomotion you give 
the name of my kinsman, Major Moncrieff, as the inventor of the 

neumatic car which has been running successfully in the streets 

ere for some time. I send yous» pamphlet with some account of 
the invention, which is mine, and request you will insert this 
communication. W. D. Scott Moncrigr. 

75, Buchanan-street, Glasgow, Jan. 10th, 1876. 





THE COMMISSION ON THE CORROSION OF MARINE BOILERS IN 
THE NAVY, ETC. 

Srr,— In your issue of November 12th you say—“‘It is twelve 
months since the commission was appointed, that nothing is known 
of their labours, meanwhile corrosion goes on steadily, not alone in 
the navy, but in all ships using surface condensers.” There are 
many ships with surface condensers carrying high steam running 
for six, eight, and ten years, whose boilers are sound and in as good 
order as if jet condensers were used ; the parties in charge of them 
have used means to prevent corrosion altogether. If the commission 
had examined some of the boilers in our large merchant steamers, 
they would have gained a great deal of useful information, Had 
they included two or three of our most experienced Board of Trade 
surveyors from the merchant service and engineers at present in it, 
who have had or are at present in charge of large marine boilers 
that have steamed for a number of years and are still sound and 
good, instead of combatant or navigating officers, they, along 
with a like number of engineers from the navy, would have soon 
settled the business. 

Suppose that the boots supplied to the navy decayed from the 
effects of sea air or water, would it not seem ridiculous to the shoe- 
makers if a commission of four tailors and two of their number 
were appointed to hold an investigation? The engineers likewise 
think that this is a question for engineers and boilermakers to 
settle —i.c., boilermakers and engineers that have had charge of 
boilers at sea. 

Zinc, you say, “‘ in some cases did good, in other cases failed.” I 
never knew zinc to fail if properly applied ; I have seen blocks 
called zine fail, never the genuine article. One cause of corrosion 
in marine boilers is the putting into the condenser daily of soda or 
detergent or other substances to clean it, which starts the dirt and 
verdigris off the tubes, and sends them into the boiler mixed with 
the feed-water. We always when cleaning condensers first feed the 
boilers up, then put the mixture into the condenser, shut off the 
feed pumps and let the dirty water discharge overboard. I have 
had nine years’ experience with surface condensers, and never had 
a boiler tube burst at sea, and I was four years in one ship with 
composite boiler tubes. We always filled the boilers’ with fresh 
water, and have had no trouble from corrosion except in the bottom 
of the shell. This the superintendent engineer—who by the way 
was the first to introduce the cementing of iron ships—overcame by 

ing the bottom of the shell inside. Your readers may not 
credit it, but the cement stuck fast for two years after I was in 
the ship. 

A ship sailed from this port this week, that has the largest H.P. 
boilers ever made, carrying 70 lb. steam, about six years old, and 
has steamed altogether 280,000 knots ; the boilers are sound and 
tight, and give no trouble; scum or blow-off cocks are never open, 
and the boilers filled with fresh water. Another ship with boilers 
by the same maker, in another company, required 420 new tubes 
before the expiration of the second year’s running from the effects 
of corrosion, tubes bursting almost every day at sea, until they 
adopted the system used in the first-mentioned ship, and since then 
they are not troubled with leaky tubes. There are also boiler 
fluids or compounds that prevent incrustation and corrosion, and 
take off the scale and protect the iron. We steamed our donkey 
boiler for twenty-two days of ten hours each without changing 
the water = 220 hours feeding with sea water; used one quart daily 
of the Celebrated American Boiler Protector, Fuel Saver, and 
Scale Remover Compound, and never opened the scum or blow-off 
cocks. Afterwards I examined the boiler ; no new scale had formed, 
the old was loosed, and started off, and about half a bushel of sedi- 





* The case of Motley v. Downman, 8 Mylne and Cr. 1, is an instance of 
such a trade*mark, there applied to tin plates. ene ~te 


+ There are many cases in the books which go to show that no assist- 
ance will be given in support of mis-stating trade marks. 





Question, what became of the salt, 
&c., that should have accumulated? allowing 2 cwt. of coal per 
220 hours = 49,280 Ib.; 1 Ib. coal rates at 


HYDRAULIC RAMS. 

Srr,—A bath was fixed here a few years ago and a pipe fitted to 
let the water off after it had been used, but it would not run off 
properly, so an air pipe had to be fitted, and then sometimes water 
came out in jerks with some force. It has been repaired a few 
times, which seems tohave made it act better. I thinkitdepends on 
the angle at which it is to the waste pipe, and how fa: the end is 
let in ; I tried holding a lamp to the air-pipe lately, and part of the 
flame was drawn in. I think it used to blow. In a small book I 
have a valve is shown to let air into the air chamber of a ram, 
which I don’t think is usual, I think it is called a snift valve. 
Supposing the chamber full of air, how could more air get in through 
a valve in the side of chamber—would it not be kept closed by the 
pressure inside ? 


Jan., 10th 1876. 


A DORSETSHIRE MEMBER OF THE AMATEUR 
MECHANICAL SOcteTy. 





Sm,—I note an error in my answer to No. 3 of a ‘‘ Mathematical 
Vicar’s” queries, which entirely alters its meaning. ‘‘A variation 
in the length of the delivery pipe with a given lift will have an 
appreciable effect on the working of the ram,” should have been 
“has no appreciable effect,” &c. As printed the reply is not 
consistent. 

As stated in my letter of the 22nd ult., the delivery valve in 
“R. E. D.s.” ram is much too small for the given proportion of lift to 
fall. I should consider two valves of 1}in. diameter instead of one, 
would be quite small enough for the work they should do. 

Your co mdent “‘T. F.” has introduced a new phase into 
the discussion . bringing in the name of Whitehurst, the original 
inventor of the ram. 

A short time since I made a special pilgrimage to the Museum in 
order to copy his description of his invention, and beg to enclose 
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you the M.S. and corresponding engraving from Morin, which is 
very correctly copied from the original. 


Account of a Machine for Raising Water executed at Oulton, in Cheshire, 
in 1772. Ina letter from Mr. John Whitehurst to Dr. Franklin. 

Dear Sir,—Presuming the mode of raising water by its momentum 
may be new and useful to many individuals, induces me to send you the 
enclesed plan and description of a work executed in the year 1772, at 
Oulton, in Cheshire, the seat of Philip Egerton, Esq., for the service of 
a brewhouse and other offices, and is found to answer effectually.—I am, 
Sir, your most obedient servant, Joun WHITEHURST. 


Please to observe that the circumstances attending this water work 
ga _ particular attention, and are as follows: —(See table 
VIL, Fig. A). A represents the spring or original reservoir, 
whose upper surface coincides with the horizontal line BC, the bottom 
of the reservoir K : D the main pipe, 1}in. diameter and nearly 200 yards in 


length. Ea branch pipe of the former dimensions, for the service of the | 


kitchen offices. Now it is to be observed that the kitchen offices are situated 
at least 18ft. or 20ft. below the surface of the reservoir A, and that the 


cock F is about 16ft. below it. G represents the valve box, g the valve, H | 


the air vessel, oo the ends of the main pipe are inserted into H, and 
bending downwards to prevent the air from being driven out when 
water is forced into it. W the surface uf the water. Now it is well 
known that water discharged from an aperture under a pressure of 16ft. 
perpendicular height moves at the rate of 32ft. per second of time ; there- 


fore svch will be the velocity from the cock F ; and although the aperture | 


of the cock F is not equal to the diameter of the pipe D, yet the velocity 
of the water contained in it will be very considerable ; consequently 
when a column of water 200 yards in length is thus put into motion, and 
suddenly stopped by the cock F, its momentousforce will open the valve g 
and condense the air in H as often as water is drawn from F. In what 


degree the air is thus condensed it is needless to say in the instance | 
before us ; therefore I shall observe that it is sufficiently condensed to | 


force the water into the reservoir K and even to burst the vessel k, 
a few months after it was first constructed, although apparently very 
firm, being made of sheet lead about 9 Ib. or 10 Ib. weight per square foot. 
From which it seems reasonable to infer that the momentous force is 
much superior to simple pressure of the column IK, and therefore 
equal to greater resistance, if required, than a pressure of 4ft. or 5ft. per- 
pendicular height. It seems necessary further to observe that the 
consumption of water in the kitchen offices is very considerable, that is, 
_ water is frequently drawing from morning to night all the days of 
e year. 
NV. B.—W stands for surface of water in air vessel. 


While discussing the history of the ram, I should be very glad if 
any of yourreaders could inform me who were the first to introduce 
double escape valves, and also a flexible diaphragm in pumping 
rams. In the instance mentioned by “T. F. 
three rams. One ram of sufficient size would have given a great 


deal of trouble. At the same time the occupant of the mansion | 


appears to have an enormous appetite for water. 
eville gives a little useful information, and Morin in ‘‘ Machine 


et Appareils destinésa l’élévation des Eaux,” gives more, butif ‘T. F.” | 
really wants to master the subject, the best, if not the only, way is | 


to try a great number of experiments. As your ers are aware, 
this is a very expensive mode of acquiring knowledge, and I may 
add that this is the secret of the unsuccessful rams we hear of. 
Ancholme Foundry, Brigg, CHARLES Louis HETr. 
January 11th. : 


PETROLEUM OIL AND NATURAL GAS. 


Smr,—The question of the use of natural gas in the arts, of 
which we have heard so much of late, induces me to lay before you 










I should have used | 


some data as to the conditions under which oil and gas are found. 
i under the 


Having had several years’ ce development of ter- 
~ 2 Gana ge produciion of oil, I beg to submit the following :— 
isin the oll aghane of Foeteaptvonta, aud of eae elior anette 
is in the oil regions o! wl coun’ 
now the greatest producing district. The depth of the hole inthe 
Butler county district ranges ars | 1400ft. to 1500ft. or 
160ft. aud even greater depths, being d ent upon the elevation 
of land from which they commence the hole. Thus, a hole started 
from the top or side of a hill will of necessity have to go deeper 
than one started in the valley, so as to reach the oil-bearing rock 
from which the operator fondly expects to “‘ strike oil.” 
For a hole, say, 1500ft. deep, the following will, I hope, give 4 

pretty correct idea of the strata drilled through. From ‘ace to 
top of limestone, 320ft.—between which, please recollect, there is a 
vein of bituminous coal of about 5ft. in thickness—thickness of 
limestone, very hard and dark coloured, 50ft. slate shells, streaks 
of close, hard sand, of sometimes a few inchesin thickness, and 
sometimes 2ft. or 3ft., and streaks of sand rock, 850ft.; ‘‘ second 
sand,” 50ft., sand rock and slate, grey and red, 230ft. ; depthof holeat 
top of oil-bearing rock, 1500ft. Ata depth of 1220ft. please note 
we are on top of the ‘‘ second sand,” a rock generally 50ft. thick, 
and a hard, close and fine sand, and in this rock has been found the 
greatest amount of gas, though it is 280ft. from the “‘ third sand,” 
or oil-bearing rock. After the “‘top shell” of this rock is broken 
and a few feet drilled, the presence of gas is always detected in 
greater or less quantities, and one of several instances I am 
intimately acquainted with I will give you of the pressure and 
amount of escaping from a hole 58in. diameter. A 2in. pi 
was inserted in the casing head and led into a boiler close at hand, 
a steam gauge was screwed into the dome, and the safety valve 
weighted to blow off at 140lb., which it did very freely; the 
remainder of the gas escaping from the well was led away and 
allowed to escape into the atmosphere. This gas from the boiler 
was afterwards conveyed all over the town and used for lighting 
ey nen great burners placed at corners of streets ; making steam 
or engines—in some inst it was cted right on to the steam 
chests of engines and worked as steam, though this had to be discon- 
tinued on account of particles of salt and sand being carried into 
| the engine, thus cutting the slide valve seat and cylinder ; heating 
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| houses and for cooking purposes, until one fine night a drunken 

Dutchman, in charge of the fires of the principal hotel, went to 

sleep, neglected his duties, and set the whole town * 
|  Itis necessary for the safety of the plant—to say nothing of the 
| lives of the “‘crew” at work on well—that preparations be made 
| to convey this gas away before it even comes to the mouth of the 
| hole ; this is easily done by the use of a steam jet; but to go into 
| details would take too much space in your valuable columns, for 
| in close proximity is the boiler, blacksmith forge, and lamps for 
| lighting purposes—for remember, once a well is started, work is 
| kept up night and day until the oil-bearing rock is struck ; not 
| always with paying results, however. 
| After going am beg the second sand, we have several streaks of 

excessively hard sand rocks, more or less impregnated with gas, 
until we get to the oil-bearing strata at a depth of 1500ft. This 
rock, when the well is a good one, is usually an open, porous, soft 
sand, and full of small pebbles of a white and yellow colour and of 
a flinty character, drills easily, and usually the greatest amount of 
oil is found near the top, seldom any found at a ter distance 
than 6ft. or 7ft from the top of rock itself, though the rock has a 
thickness of 25ft. or 30ft. That crude oil is a hydrocarbon and that 
natural gas is a carburetted hydrogen is demonstrable, but never 
has there been a reasonable theory advanced as to the producing 
cause of these products. Of course we know the gas comes from 
the oil, but where the oil comes from is yet to be found out. 

Agassiz, Overman, and other scientific authorities have been in 

the region and watched carefully the drilling operations, but they 
have all been exceedingly careful about advancing any definite 
theory of origin of the vast body of oil in circulation through this 
bed of sand rock—for that it does circulate has been proved. That 
it can have no connection with coal is evident, as the only vein of 
coal found from top to bottom is near the surface, and territory 
has been tested 1000ft. below the oil-bearing strata—on Oil Creek, 
Venango county, Pennsylvania—and no coal discovered. 

London, Jan., 1876, An OLD OIL OPERATOR. 





: THE PERNOT SYSTEM. 
Srr,—The iron trade is now very depressed here, as all admit, 
| Is not this, therefore, the time for zeform? If a system can be 
| satisfactorily worked in France, Belgium, Germany, and Russia, 
| and a large saving made in cost of production, our ironmasters 
ought not to be too proud to go and look at the Pernot system at 
work in France, which dispenses with puddlers, and I am informed 
saves 25 per cent. of the expense on the manufacture of wrought iron. 
| In 1856, when travelling in America, I visited several works, 
amongst others a large felt hatter’s, I told the proprietor I had 
relatives connected with this trade, and asked if he would allow 
me to take a sample of the mixed wool going into the machine, 
and the hat coming out at the other end. brought them to 
England and was ope at, and my statements were not credited 
until the partners had gone over to the States and seen it in opera- 
| tion. The result was, they at once ordered machines, and their . 
introduction changed the manufacture in this country. 

In the case of the Pernot system, Messrs. Petin and Gaudet, of 


| Rive de Gier, assured me they would be only too delighted to show 


any of the English ironmasters over their works and assist them to 
start the self-acting puddling furnaces for iron and steel, The 
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entire journey can be made in three days vid 
skilled Inbour and exponse, mom, and ivviag the dimou ty of pateute 
came forward and made an offer to pa ¥ 


may be of use to some of your readers, 
don, January 4th. 


ASTRONOMICAL TIME, ae 
S1r,—I beg to enclose you two designs for marking astronomi 

ean ie t represents simply a slid vernier attached to a 
arse scale, the vernier to be m gently and regularly 
‘orwards and backwards by haad, in unison with the beat of a time- 
keeper vibrating seconds of time ; then if the vernier be stopped at 
the signal of the observer it will mark the elapsed interval since the 
P ing second, With this simple instrument great accuracy is 
not aimed at, but as after a little practice the time recorded by it 
may be assumed at within a tenth of a second, it may be found 
useful asa on to the chronometer either in the camp or on 
ship board. greater accuracy be required let Fig, 2 represent a 
metronome beating seconds of time with a graduated are placed at 
the back of the upper part of the pendulum, which latter carries 
with it at the extreme end a vernier vibrating freely, just barely 
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clear of the graduated arc. Letaaabe three foot screws for 
adjusting the perpendicularity of the pendulum; }, a ball for 
adjusting the vibrations of the pendulum to seconds of time ; 
cc, asliding trigger ; ddd, a spring’clam—similar to a letter clip— 
on card board, but clipping, when free, against the pendulum and 
locking it against the leather plate ce; ff ff, adjusting screws 
for bringing the graduated are into coincidence with the vernier. 
When the instrument is required for use, raise the spring clamp 
and set it under the trigger ; adjust the pendulum,perpendicularly 
by the foot screws, and its time rate of seconds by the ball 6, then 
set the pendulum going in unison with the vibrations of the time- 
piece. At the instant of the observer's signal—or the observer 
may be furnished with a signal wire attached to the.trigger—free 
the clamp which locks the pendulum, note the preceding second, 
and the vernier will record the elapsed interval since with consider- 
able accuracy. E. K, Horny. 

North Adelade, South Australia, Oct. 7th. 


AXLE BOXES. 

S1r,—I have followed with much interest the opinions of the 
various correspondents who have written to you since the appear- 
ance, in your number of the 26th of November last, of the abstract 
of Dr. Kunzel’s paper on the subject of axle bearings. I have not 
noticed, however, in any of the letters, neither was it referred to 
in Kunzel’s paper, that any experiment had been made to show the 
co-efficient of friction between the iron axle and the various sub- 
stances that are used for the bearings; this seems to me to bea 
most important element in this question, If a bearing by its 
hardness only lost slightly in weight, while’ another bearing, by 
its being soft, lost a greater weight of metal in the same time, it 
would seem a priori that the former was the cheapest and best 
material. But suppose it was found upon experiment that the 
co-efficient of friction in the former case was 50 per cent. more 
than in the latter, of what slight value would be the saving of 
bearing metal compared with the cost of fuel required for extra 
traction power! This side of the question was prominently brought 
under my notice some years ago, when I assisted Col. Kennedy, of 
the Bombay, Baroda and Central Indian Railway, in some experi- 
ments he made to ascertain the relative value of oil and grease as 
lubricants for the bearings of railway axles. 

The experiments were most carefully conducted, and gave, as was 

expected, considerable advantages to the use of oil over grease, 
which was the sole object of the experiments ; the constitution of 
the bearings was not considered at all. But mark the unexpected 
result gained in favour of the soft metal bearings over the hard 
gun metal ones. The bearings operated upon by Col. Kennedy 
were made of gun metal skeletons lined with Dewrance’s Babbitt's 
patent metal, and upon the results of those experiments being sent 
out to India, the engineer there repeated the experiments on the 
bearings of the vehicles there, which were made altogether of gun 
metal. I have not the results of the two experiments by me now, 
but I remember perfectly well how surprisingly different they 
were, the co-efficient of friction in the latter cese being over 25 
per cent. more than in the former. I was a long time puzzled to 
account for this difference, until it occurred to me to inquire into 
the constitution of the bearings experimented upon in England—I 
knew what they were in India, being with Col. Kennedy—when 
I soon found out the reason of the apparent inconsistency, and 
became from that time a strong believer in white metal—properly 
made—lined bearings. 

The late Joseph Hamilton Beattie, amongst his numerous 
improvements in railway stock, early recognised the great waste of 
power by the use of grease in bearings, and turned his attention to 
the invention of a good oil axle box, The following is the official 
report of the results of the trials of these boxes. The bearings 
were gun metal lined with Babbitt’s metal supplied by John Dew- 
rance and Company. 

Experiment with No, 235 2nd Class Carriage.—‘‘ This carriage 
commenced running August 29th, 1864, and has continued running 
every week day to Exeter and back until this date (May 12th, 


examiner has travelled with it and carefully noted 
its working ; an accurate account has also been kept of the quan- 
and the loss in weight of the bearings. The t 
the carriage was 6 tons 10 owt., runping on four wheels, bear- 
Gin. by 3in., axle boxes Beattie’s patent, brass bearings lined 
itt’s patent metal ; oil only was used. Total weight of 
(4), 23 Ib. 8 oz. yee — — oats of shunting), 
oi 3 quarts 1 pint ; loss of weig! 02.5 
loss of 1? oz. per ing, showing the proportions of 
to one pint of oil, and 10,043 miles to one ounce of 
e and journals are in excellent condition, and 

e wheels of the 


= 


te 


rere have been turned up. The above ex- 
ent has been carefully conducted, and the results may be 
relied on as being perfectly accurate. The average mileage of a 
miles per annum; the above, 
re ears’ ordinary working.— 
Engineer's Office, Nine Elms Works, May 12th, 1865.” 
Let us now add these results of the wear of Dewrance’s white 
metal to the table of comparative cost as given by the White 
Brass Company in your last issue. 
Table showing the amount of Wear of various Bearing Metals in a 
Carriage with Four Bearings, and the Cost of the same. 
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and we get a comparison much more favourable to the use of 
‘* Babbitt’s metal” than toanything else, leaving out the question 
of the saving in traction by the lower co-efficient of friction. 

It seems to me that the term “white metal” is a most wide 
and misleading one to apply to a material whose proper composi- 
tion is a matter of much co uence, not only to the shareholders’ 
dividends, but to the lives of the passengers. Gun metal is or 
ought to be composed of very nearly the same proportions of 
materials, varying slightly accoy¢ing to the purposes for which it is 
wanted. The same may be said of yellow brass; many other 
alloys may be thus classed; but what can be said of ‘‘ white 
metal,” it may be anything from almost pure spelter to almost 
pure tin, the former being from its cheapness the metal most 
used to adulterate and .cheapen this anomalous ‘‘ white metal.” 
The presence of spelter can be most easily detected by the entire 
absence of what is technically termed a ‘‘ flush,” that is an orange 
colour on the face of the alloy caused by the large proportion of 
tin. The slightest proportion of spelter will be sufficient to make 
this “‘flush” entirely disappear, and the presence of the adultera- 
i. material is at once made known. 

he‘late Mr. Fenton, engineer to the Lowmoor Ironworks, in- 
vented a ‘‘ white metal” which he called ‘‘Fenton’s metal,” and 
which contained a little over 70 per cent. of spelter, but, although 
from its cheapness it was at first considerably used, it was found in 
the end not to be economical, and it is now very little used. I 
have said nothing as to the advantage obtained by the use of good 
white metal in being able to reline the skeleton bearing, and with 
this one operation make it ready for the axle-box again, without 
any waste of material—except that lost in wear—thus saving the 
fitting of a new bearing both to the axle-box and the axle; nor 
have I said anything of the mirror-like surface of the journals 
after they have been running with proper Babbitt’s metal bearings. 
When Babbitt’s metal bearings have failed I have always found 
that it is from the cause mentioned at the conclusion of Dr. Kunzel’s 
paper, namely, that the ingredients of the so-called Babbitt’s 
metal have not fused, and the metal is, therefore, not an alloy at 
all; this result can arise from two causes, either the manufacturer, 
from inexperience, has not made the mixture under the conditions 
required, or else he is not one who holds it a point of honour to 
deliver an irreproachable product, and has substituted for the more 
costly ingredients others cheaper, which caused the mixture to 
give an entirely different result from the alloy which it represents, 

Pheenix Foundry, 176, Great Dover-street, JOHN DAVIS. 

London, Jan, 13th. 





BOILERS AND BOILER COATING. 

Srr,—In your last week’s issue ja letter from Mr. Sankey gives 
results of experiments with various non-conducting compositions 
now used, but I fail to understand how he works the air chamber. 
In the margin of Mr, Sankey’s table, boiler coated with Stone’s com- 
position lin. thick and surrounded at 2in. from surface of same 
with a sheet-iron case admitting air to the furnace from extreme 
end of boiler, making an extra air coating. Does he mean that the 
air space between the coating and the sheet-iron is open to the 
atmosphere at one end of the boiler and to the furnace at the other 
end of the boiler, thereby keeping a constant current through, or 
is this air coating confined? Mr, Sankey also uses a blast jet in 
the chimney. Would he kindly explain the mode of operation, 
and is it air or steam blast? CONSTANT READER. 

4, Cheapside, E.C., Jan. 13th. 





HOWARD BOILERS, 

Srr,—I notice a letter in your issue of January 7th, signed 
** J, Addis,” referring to the removal of some circulating plates 
from two Howard boilers at Warsash, lately repaired under my 
direction by Barrow workmen, These remarks made without full 
knowledge of the facts may lead to serisus misapprehension if not 
corrected. Had your correspondent been correctly informed on the 
subject he would have found that the boilers at Warsash are of the 
earliest type made by the inventors, Messrs Howard, and are 
entirely different from those referred to by Mr. Jackson and Mr. 
Hill in their evidence quoted. Whereas the latter boilers are com- 
posed of tubes lying nearly horizontally, the former consist chiefl 
of a number of vertical tubes and have no circulating plates at all, 
such as were in the type of horizontal boilers referred to by Mr. 
Jackson and Mr. Hill. The internal tubes removed from the War- 
sash boilers were formerly adopted with the view of assisting cir- 
culation, but have since been abandoned as y. Imay 
add that these tubes have been removed from existing boilers as 
opportunity offered. Joun H, Hackwortu. 











Tue Iron TrapDE or GeERMANY.—The following facts and 
figures are taken from the Deutsche Industrie Zeituny :— On 
account of the reduction in quantity and fall in price, the total 
value of Prussian iron products in 1874 is £6,800,000 less than that 
of 1873, and the present year will show a still lower figure. In 
1873 there were 1097 works in activity against 1074 in 1874, the 
blast furnaces and foundries being respectively 173 and 150. The 
production of Rig. wrought iron and steel was 3,083,000 tons in 1874 
against 3,227,000 tons in 1873. Spiegeleisen, which in 1873 had 
fallen from nearly £14 a ton to below £8, did not fetch £5 4s. at 
the end of 1874, at which period raw pig was a glut in the market 
at £4. Of the 349 blast furnaces which exist in Prussia, only 245, 
or 70°2 per cent. were in blast in 1874, against 276 in 1873; while 
the mean production of each furnace was 5225 tons in 1874 and 
5702 tons in 1873, The number of hands employed in the 





THE TRADE MARKS REGISTRATION RULES, 


OwINe to pressure on our space last week we were unable to 
reproduce the Schedule of classes and forms to the above Rules. 
These we now supply and complete the set of rules now beforo our 


readers, 
SCHEDULES. 
First SCHEDULE.—CLASSIFIOATION oF GOODS. 


—_ ees -yacesnmr i used in — 
graphy, or philosophical research, such as acids, inclu 
coe alkalies, artiste” colours, pigments, mi salavex” er 
Class 2,—Chemical substances used for agricultural and horticul- 
tural Ag ter: bene as artificial manure, pe washes. 
Class 3.—Chemical substances used in medicine and 


harmacy , 
such as tinctures, extracts, barks, patent medicines, cod-liver oil. 
Class 4.—Raw vegetable and animal substances used in manufac- 
tures, such as resins, oils, dyes, tanning substances; fibrous sub- 
pane (e.g. cotton, hemp, flax, jute), wool, silk, cork, seeds, glue, 

ne, sponge. 

Class 5.—Unwrought and partly wrought metals used in manu- 
ture, such as iron or steel, pig or cast, iron rough, iron bar and 
rail, including rails for railways, iron bolt and rod, iron sheets, and 
boiler and armour plates, iron hoops, iron wire, lead pig, lead rolled, 
lead shot, copper, zinc, 

Class 6.—Machinery of all kinds, and parts cf machinery, except 
agricultural machines and implements included in Class 7, such as 
steam engines, boilers, pneumatic machines, hydraulic machines, 
locomotives, sewing machines, weighing machines, machine tools, 
mining machinery, fire engines. 

Cc 7.—Agricultural and _ horticultural implements and 
machines, such as ploughs, drilling machines, reaping machines, 
thrashing machines, drainage implements, dairy implements, gar- 
den implements, cyder presses, beehives. 

Class 8.—Philosophical instruments, instruments and apparatus 


for useful p or for teaching. 
Class 9.— Musical instruments. 
Class 10.—Horological instruments, 


Class hrs instruments and apparatus. 
Class 12.—Cutlery and edge tools, a as knives, forks, scissors, 
shears, files, saws, corkscrews, tweezers, button-hooks. 
Class 13.—Metal goods not included in other classes. 
Class 14.—Goods of precious metals (including aluminium, 
nickel, &c.), and jewellery, and imitations of such goods and jewel- 
lery, such as plate, clock cases, pencil cases, Sheffield and other 
plated goods, gilt and ormolu work. 

lass 15.—Glass, such as window and plate glass, painted glass, 
glass mosaic, glass for optical purposes. 
Class 16.—Porcelain and earthenware, such as china, stoneware, 
terra-cotta, statuary porcelain, tiles, bricks. 
Class 17,--Manufactures from mineral and other substances for 
building or decoration, such as cement, plaster, imitation marble. 
Class 18.—Engineering, architectural, and building contrivances, 
such as diving apparatus, warming apparatus, ventilating apparatus, 
filtering < ~oe lighting contrivances, drainage contrivances, 
electric bells. 

Class 19.—Arms and milit stores, not included in Class 20, 
such as cannon, small-arms, fowling-pieces, swords, shot and other 
projectiles, camp equipage, military equipments, military accou- 
trements. . 

Class 20.—Explosive substances, such as gunpowder, gun cotton, 
dynamite, fog-signals, percussion caps, fireworks, cartridges. 

Class 21.—Naval architectural contrivances and naval equip- 
— such as boats, anchors, chain cables, windlasses, rigging, 
ogs. 

Class 22.—Carriages, such as railway carriages, wagons, railway 
trucks, velocipedes, 

Class 23.—Cotton yarn and thread, 

Class 24.—Cotton piece goods of all kinds. 

Class 25,--Cotton goods not included in Classes 23, 24, or 33. 
Class 26.—Linen and hemp yarn and thread. 

Class 27.—Linen and hemp piece goods. 

vi 28.—Linen and hemp goods not included in classes 26 
and 27, 

: a 29.—Jute yarns and tissues, and other articles made of 
jute. 

Class 30.—Silk, spun, thrown, or sewing. 

Class 31.—Silk piece goods. 

Class 32.—Other silk goods not included in Classes 30 and 31. 

Class 33.—Woollen and worsted yarns. 

Class 34.— Woollen cloths and worsted stuffs. 

— 35.—Woollen and worsted goods not included in Classes 33 
and 34. 

Class 36.—Carpets, floor-cloth, and oil-cloth, such as drugget, 
mats and matting, rugs. 

Class 37.—Leather, and skins unwrought and wrought, and hair 
and feathers, such as saddlery, harness, portmanteaus, furs, 
bristles, haircloth, wigs, hair mattresses. 

Class 38.—Articles of clothing, such as hats of all kinds, caps and 
bonnets, hoisery, gloves, boots and shoes, other ready-made 
clothing. 

Class 39.—Paper (except paper hangings), stationery, printing, 
and bookbinding, such as envelopes, sealing wax, pens (including 
steel pens), ink,.playing cards, blotting cases. 

Class 40.—Goods manufactured from india-rubber and gutta- 
percha not included in other classes. 

Class 41.—Furniture and upholstery, such as paper hangings, 
papier miché, mirrors, Japan goods. 

Class 42.—Substances used as food, su sh as cereals, pulses, oils, 
hops,.malt, dried fruits, tea, spices, sago, salt, starch, sugar, pre- 
served meats, honey, confectionery, oiscuits, oil cakes, Xc., pickles, 
vinegar. 

Class 43.—Fermented liquors and spivits, such as beer, cyder, 
wine, whisky, liqueurs. 

Class 44.—Mineral and aérated waters, natural and artificial. 

Class 45.—Tobacco, whether manufactured or unmanufactured. 

Class 46.—Seeds for agricultural and horticultural purposes. 

Class 47.—Candles, illuminating oils, matches, and common 
soap. 

Class 48,—Perfumery (including perfumed soap). 

Class 49,—Toys, games of all kinds, archery, fishing tackle. 

Class 50.—Miscellaneous, including—(1) Goods manufactured 
from ivory, bone, wood, not included in other classes. (2) Goods 
manufactured from straw or grass not included in other classes. 
(3) Goods manufactured from animal and vegetable substances, 
not included in other classes. (4) Tobacco pipes. (5) Umbrellas, 
(6) All goods not included in the foregoing classes. 

General Note.-—Any wares made of mixed materials (for example, 
of both cotton and silk) shall be included in such one of the classes 
appropriated to those materials as the registrar may decide, 


SECOND ScHEDULE.—FEES, 

The following fees shall be payable to the registrar on or for the 
following occasions or purposes :— 

; £s. da 

1. On application to register one trade mark for one 

or more articles included in one c et eee 1 8 0 

2. On application to register more than one trade mark 

for one or more articles included in one class, for 

each additional trade mark after the first ..  ... 

3. On es to register a trade mark in respect of 

gi in different classes, for every class after 

the first to wiich such trade mark is extended, an 


019 


additional fee of... ... «. ... 
4. For registration of one trade mark ..  ... ss. «+ 
5. Where the same person is registered at the same 
time for more than one trade mark, for registra- 
tion of each additional mark after the first... ... 
6. Where the same person is i at the same 
time for the same trade mark in of 


So 
on 
oo 


0 10 





foundries, ironworks, and steelworks in 1874 was 110,986, against 





1865), and is still working satisfactorily. During the whole of 





112,238 in 1873, 


in different classes, for the registration of one mark 
in each class after the first an additional fee of 








ah. 
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‘Jan. 14, 1876. 








7. For en notice of opposition ... ss. ese ov 0 
8. Horrigan cei Sy 
ze — sp tee In Bo ee 5 0 
‘or entry register of a rectification 
thereot. or an alteration therein, not otherwise 


ERE; ned ape ou cn 0n, 008 enn, and 10 0 
11. For continuance of mark at expiration of fourteen 


after expi of fourteen 


0 
2 
FEATS «2. ee oe 1 
13. iti fee for restoration of trade mark 
removed for non-payment of fee ... .. ss. : 
0 
0 
2 


= SAS SOREREEND nee oe ab ence Ai Be 
or register, quarter of an hour 
16, For ofe coy of documents 2, pr fall, but neve 
17. Settling a special case by registrar... .!. ws ss 


Note.—If a copy of a trade mark is required for any . 
such copy shall be supplied by or at the expense of the applicant. 


THIRD SCHEDULE. 
Form A.—Form of Statement on Application for Revistration o 
one Trade Mork y 


I, [John Jones, of Moon-street, in the city of Birmingham, phar- 
maceutical chemist, ] ly to be sepisteved ob of a trade 
mark [being a goat’s head and neck with a gold collar attached 
thereto], and which is represented in the paper annexed hereto. 

Id that the said trade mark may be registered in respect of 
the description of goods following, contained in [Class I., that is to 
say, acids, — acids, alkalies, artists’ colours, pig- 
ments, mineral dyes 

I have used the said trade mark in respect of the said goods for 
Iten] a before the date of ae statement. 

e 


day of 
(Signed) John Jones, 
Form B.—Form of Statement on Application for Registration of 
morc than one Trade Mark. 
I, [John Jones, of Moon-street, in the city of Birmingham, phar- 
i i be registered as proprietor ef the 
to 


= — marks are described as follows ; that is to say 
0, 1 is 
and 4 Ye on paper 1 annexed hereto. 
0. 2 is 

and is represented on paper 2 annexed hereto [and so forth]. 

I desire that the said trade marks may be registered in respect of 
the descriptions of goods following ; that is to say, 

As to No. 1, in respect of the following goods contained in 


oluss . 
As to No. 2, in respect of the following goods contained in 
class [and so forth]. 
I have used the trade marks numbered [| ively] and in 
respect of the goods for which I desire them to be registered 
for years befdre the date of this statement. 


The day of 187 . 
(Signed) John Jones. 


Form C.--Form of Declaration to accompany Statement on Appli- 
cation for Registration of one Trade Mark. 

I, A.B. of 

do hereby solemnly and sincerely declare, to the best of my know- 
ledge and belief, as follows :— 

(1) The statement signed by me and dated the day 
of » and marked with the letter ‘‘ A,” and shown 
to me at the time of making this declaration is true :— 

(2) The description of the trade mark in such statement isa 
true description of the trade mark for the registration of 
which I apply :— 

(3) I am lawfully entitled to the use of the trade mark of which 
the said description is a true description. 

Signed A.B. 

Declared before me 

Note.—The above Form will require to be altered so as to suit an 

application for the registration of more than one trade mark. 


Form D.-—Form of Assignment of Trade Mark, 
Trade mark, class 


cor FOS S&S S&S 
eocsc.606cS6oSolCUCOlCSS 


Name 
Place of business 
1, A.B. of in the county of 
being registered proprietor of the trade mark above 
particularly described, in consideration of pounds 
paid to me by E.F., carrying on business at in the 
county of under the firm of F. and Co., 


hereby assign the said trade mark to the said E.F., together with 
the goodwill of the business concerned in the goods with respect to 
which the trade mark is registered. 

In witness whereof I have hereunto subscribed my name and 
—_ my seal, this day of 


a 
Executed by the above-named A.B., 
in the presence of 
[insert description and place of residence]. 
Executed by the above-named EF. 
in the presence of 


Form E,—Declaration by Transmittee applying to be registered as 


Proprietor. 
Trade mark, class » No, ° 
_— of owner 
i 


rm 
Place of business 
(1) 1, the undersigned A.B. of . 
,» carrying on business at 
in the county of ' , declare as follows : 
I declare that A.B., the registered proprietor of the trade mark 
above described [died at in the county of 
, having first made his will, dated the 
day of whereby he appointed me executor and I 
proved or [confirmed] his said on the day of 
in the Court of ], or [died at in 
the county of on the day of 
intestate, and letters of administration of his estate and 
effects were [confirmation as executor of the said 
duly granted 


in the county of 


was] on the day of 
6 to me by the Court of ]: 
r. 


, 
I declare, that [the estate of] C.D., the registered proprietor 
of the trade mark above described, was, on the 
day of duly [adjudged 
a bankrupt] [sequestrated], and that I was on the 
y of appointed trustee of the 
[sequestrated] estate of the said C.D., and I am by law 
entitled to be registered as proprietor of the said trade mark 
in place of the said C.D. 1 
rT, 

I declare, that on the day of I inter- 
married with and am now the husband of C.D., the regis- 
tered proprietor of the trade mark above described ; and I 
declare that on such marriage the interest of the said C.D. 
in the said trade mark and in the goodwill of the business 
concerned in the goods with respect to which the trade mark 
is registered became by law vested in me, and that I am 
entitied to be registered as owner of the said e mark in 


place of the said C.D., and I declare that C.D. is the person 
referred to in the annexed certificate. 


(2) I am lawfully entitled to the goodwill of the business con- 





the with respect to which the trade mark so trans- 
me 5 
make this solemn declaration believing the same to be 


the 
Name of registrar [or justice of 


the peace acting in and for 
or, &c.] 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





of Boots, Snoxs, Urrers or Tops. 
and other such like articles, Edward 
Freestone, Compton-street, Clerkenwell, 





London.—11th November, 1875. 
4064. An improved liquid pound or composition for Bronzine Copp: 
Brass, Zinc, and other metals, and for preventing the discolouring o 
gold, silver, and other metals, Louis Joseph Roucou, Birmingham.— 
November, 1875. 
— eerie in enn “4 p mrnen yee of yn 
‘or pose of pu m an proving quality, Jobn 
Louis Willian Thudichum, Pembroke-gardens, Kensington, London.— 
27th November, 1875. 

4128. Improvements in Governors for Compounp Encines, parts of which 
are also — to governors for other forms of motors, George 
Theodore ett, Liv 

4130. Improved Macuines or CLocks to Reoister Conpitions of the 
ATMOSPHERE, and to Keep Correct Time, William Ford Stanley, Great 
Turnstile, Holborn, London. 

4132. A new WickLess Burner for Spirit, Mivxerat O11, and other 
similar lamps, John Horne, Shacklewell-lane, London. 

4136. Improvements in means or a tus to tate the Ro.zinc or 
Maxixe of Cicaretres, Arthur Pope, Boston, Massachusetts, 
U.8.—A — from Albert Augustus Pope, Boston, Massa- 


chusetts, U.S. eons 

4138. p for the of ArTIFICIAL PURPURINE 
and other colouring matters, with the applications of such 
products, Alexander Melville Clarke, Chancery-lane, Lendon.—A com- 
munication from William Jules Samuel Grawitz, Paris.—29th November, 





1875. 
4144. New or een method of and apparatus for Castixe Sree in 
ingot moulds, es John Copeland, Barrow-in-Furness, Lancaster. 
4146. a grate | ae Mh pence —_ A oo ane, sacks, bags 
carpets, and for other like purposes, m Webster, San Francisco, 

U.S.—30th November, 1875. ; 

4150. Improvements in Cues used+in PLayino Bituiarps and other like 
games, John Clayton Mewburn, Fleet-s! London.—A communica- 
tion from Emile Joseph Lampitié, Voltri, Italy. . 

4154. Impr its in apparatus for Openinc, CLosinc, and Securina 

Wixpows, and VentiLators which swing on centres or hinges, George 





Eyre, 5 

4156. Taam ag 5 the construction of Haxmontums, Philip A 
Claude, Ossulston-street, Euston-road, London.—lst December, 1875. 

4162. Improvements in and connected with the manufacture of CHROMATES, 
Joseph Townsend, G w, N.B. 

4164. An improvement Sasu Puiueys, by which the axles can be 

oiled from the face plate while fixed in their places in the frame, 
John ster Meakin, Baker-street, Portman-square, London. 

4166. Improvements in TuNNELLING Macuinery, Frederick Edward 
Blackett Beaumont, Westminster-zhambers, Victoria-street, London. 

4168. Improvements in the method of CLeansinc Woot and of recovering 
the ucts, Alfred Ford, Blandford-square, London. 

4170. Improvements in Grinpinc MaTERIALs used in the manufacture of 
Potrery, and in a tus to be used therefor, William Boulton, 
Burslem, Staffords 

4172. Improvements in Rotter Skates, Alfred Todd, Birmingham. 

4174. Improvements in Carriaces for Recervine CLay Retorts and other 
similar heavy articles as they are made, and for carrying them away and 
depositing — where required, William Dewhirst Cliff, Wortley, near 


4180. Improved apparatus for Removine Oxnstructions from RAILWAY 
Ponts or Switcues, John Brierley, Frederick Wade Brierley, and 
Walter Wright Brierley, Kilburn, London.—2nd December, 1875. 

4182. Improvements in making Sree, and relating to blast furnaces and 
steel making furnaces, John Bromilow, Newton, Lanarkshire, N.B. 

4184. Improvements in Steam Enornes, applicable especially to the 
engines of towing vessels, Frederick William Crohn, Hammers-terrace, 
Greenwich, Kent. 

4186. Improvements in Lime Kiiysand other kilns and furnaces, William 
Finlay, Red Hill, Surrey. 

4190. Improvements in Bonsins for Stuspine or Rovinc Frames, John 
Oliver, Manchester, and Charles Butterworth, Sudden, Lancashire. 

4192. Improvements in WATER-WAsTE PrevenTers, Josiah George 
Jennings, Stangate Wharf, Lambeth, London, and Alfred Wilmer 
Pocock, Church-street, London. 

4194. New or improved Dry Crosets, David Johnston, Glasgow, N.B.— 
3rd December, 1875. 

4196. Improvements in Rotter Sxartes, Frederick Edward Blackett 
B t, W inster-chambers, Victoria-street, London, and Wvod- 
ford Pilkington, Campbell-road, West Croydon. 

4191. Improvements in BreEEcH-LoapIne Fire-arms, William Edward 
Newton, Lote ge London.—A communication from Franz von 
Dreyse, Soemm: , Germany. 

4200. Improvements in GeneraTine and AppLyine Heat, in EVAPORATING 
— and other — in = eer eee = chloride of sodium and 
other crystalline substances, and for other heatin; , and in aj 
— connected therewith, William Bull, Knight's Hill, Lower Rerweed, 

jurrey. 

4202. Improvements in FeED-waTER Heater, Alexander Charles Badderley 
Moffatt, Halstead, Essex. 

4204. Improvements m Fastentnos for Gioves, Currs, WrisTBANDs, 
Co.tars, and other articles of dress, George Philppe Lempriere, Bir- 

ham.—4th December, 1875. 
4210. Improvements connected with the Furnaces of Steam ENarnes, 
Atterbury, West Bromwich, Staffordshire, and James Boyle, 
Handsworth, near Birmingham. 

4212. Improvements in Apsustinc Hogs, Frederick Thomas Turner, 
Kenninghall, Norfolk. 

4214. Animproved ALaRuM Apparatus or Tater Detector, William Edward 
Gedge, Wellington-street, Strand, ndon.—A communication from 
Victer Pérard, Faubourg St. Martin, Parls. 

4216. Improvements in WEAvino, and other apparatus employed therein, 
William Bywater and John Mawson Whitaker, Holbeck, Leeds, 
Yorkshire, 

4220. Improvements in Macaztne or RepgaTinc Frire-arms, William 
Morgan-Brown, South ton-buildings, London.—A communication 
from Benjamin Burkley Hotchkiss, Paris. 

4222. An improved apparatus for Curtine or Siicine Fruit, VecEraBue, 
and other substances, George Kent, High Holborn, London. 

4226. An improvement in BustLes or Dress Improvers for ladies’ wear, 
James Bi ik, Westmoreland-buildings, Aldersyate-street, London. — 
6th December, 1875. 

4232. A new or improved combined Traction ENGINE and STEAM PLoven, 
the same being a for purposes other than ploughing, William 

er, Glasgow, N.B. : 

4234. Improvements in apparatus for Torrive and TaiLinc TuRNips and 
similar root crops, Thomas Hunter, Maybole, Ayrshire, N.B. 

4238. Improvements in THREADERS for THREADING NEEDLEs of Szwine 
Macutnes and other needles, and for thr the shuttles and other 

of sewing machines, Joseph Winter Kay, ‘borne, Staffordshire. 
<— Improvements in apparatus 4 EXTINGUISHING Fires, Vonrose 
, Burslem, Staffordshire.—24th December, 1872. 

4242. Improvements in the construction of Hanmonius and other musical 
instruments, Hermann Smith, Brixton. 

4250. Improvements in Screw Prope.iers for Suirs and other vessels, 
William Hewitt, Bristol 

4252. Improvements in the construction of Borers for heating water for 
warming buil , William Richardson. ee Dur! : 

4254. Improvements in the Heaps employed Looms for weaving, 
Jose olding, Manchester. 

4256. Improvements in and apparatus for Extincuisuine Sparks in the 
chimneys and ash-pits of locomotive, portable, and other steam engines, 
Arnold Buden , Manchester.—A communication from Gottfried 
May, Buckau eburg, Germany. 

4258. improvements in the fi or treatment of LEATHERETT 
or cial leather, Arthur Wallace Pope, South ton-buildi 
London. 

4260. Improvements in Kyitrine Macuinery, Samuel Lowe and John 
William Lamb, N: . 

4264. Improvements in the treatment of Saccmarine Paopucts, James 
Duncan and John Alexander Reina Newlands, Mincing-lane, London, 
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and Ben’ Reina N Victoria Essex.— 
are lewlands, Clyde Wharf, Docks, 
4266. Im in Watts and Buiipiyes, John Carrington Sellars, 
4268. Improvements in the of Nrrro-Grycerie for blasting 
Robert Punchon, Heatherleigh, 4 
0. Copeesemente in Gatvanic ELEMENTS, J and 
Fenchurch: 


4272. Improvements in Pistows, George Tomlinson Sutton, 
ee commmatitediion Grams theaee. Leprince, Roy, and pany, 

4273. Improvements in Toot Houpers and Currine Toots made from 

ee ee aes eae, ening, Oe , one, one See 

cutting ond aagteg Sos i ne James New and 

Reuben Ale: ws, and William Henry Berry, Ni 

4276. Improvements in Roitine Sreet to be used 
cutlery and other similar articles required with bolsters or shoulders, 
Charles Gray Hallas and John Stevens, Sheffield, Y 

4278. Improvements in apparatus to be used in the manufacture of Cast 
FLANGED Pipes, CoLumns, TELEGRAPH aaa Lee. Pruiars, and other 
Se solid flanged articles, Samuel Roberts, West Bromwich, 


Staff 

4281. An improved apparatus for Squeezinc Lemons and such like fruit, 
Achille Alphonse Piel, Boulevard St. Denis, Paris.—0th December, 1875. 

4284. Imprevements in the construction and mounting of ORDNANCE, 
Michael Longridge, Manchester.—A communication from James Atkin- 
son Longridge, Trinidad, West Indies. 

=. areca ee in Frrercaces, Samuel Alexander Kirkby, Glanmire, 


4288. improvements in Sarety Guarps to be a to the doors of 
Hees A and other vehicles, Cornelius Cw Widemarsh-street, 


4290. Improvements in Suors for Horses, Asses, and other animals, 
Josiah Swain, Oldham, Lancashire, and William Chamberlain, Miles 
Platting, Lancashire. 

4292. Improvements in Lockets, Broocues, Brace.ets, and other like 
ornaments and ornamental fastenings, William Jackson, Birmingham. 

4294. An improved mode of exhibiting that CLoser and other APARTMENTS 
are ENGAGED or DisENnGaGeED, and in the means or — employed 
for that me, Frederick Warner Jones, Exeter, Devonshire.—1l0th 

5. 


December, 

4296. An improved for producing Benzine, Licut Ow, and 
a can from Srencceneees, André Bresson, Dacres-road, Forest 

ent. 

4298. Improvements in Motor Enaines worked by steam , gas, or 
other fluid; also partly applicable as pumps or blowing engines, 
Wilhelm Weyhe, Bremen, Germany. 

4300. Improved apparatus for use in connection with Szwrne and other 
Macuives for working or producing ornamental designs, Thomas 
Stickney Howie, Fermoy, Cork. 

4302, An improved method of Coatina Iron and other Mera with Tix, 

coco yo Thy peaining "the Cam TED HYDROGEN 

4303. An improved me of o e@ CARBURE’ 
ond Ganseene Gases arising from the distillation of coal, Reginald 
James Blewitt, Upper Norwood, London. 

4304. Improvements in the AxLe Bearincs of Coat Tuns, Emerson 
Bainbridge, Sheffield, Yorkshire. 

4306. Improvements in MacninerRy to be used in the manufacture of 
Russ for UMBreELLAs and Parasois, John Carpenter Smith and Thomas 
Packer, Birmingham. 

4308. Improvements in Hinces or Joints, applicable to gates and other 
purposes, Thomas Rowe, Denmark Hill, London. 

4310. Improvements in BurrerR DrawsaR and CoupLinG APPARATUS, 
chiefly designed for railway purposes, George Turton, Sheffield, York- 
shire.—11th December, 1875. 

4312. Improvements in VENTILATING DweLiinc Hovses, Hospiraus, 
Srasves, and other similar structures, and in apparatus therefor, Jasper 
Ca) , Liverpool. 

= mprovements in Stop-cocks or VALVES, Joseph Anderson, Glasgow, 

B. 


4316. Improvements in 'y for Comp Arr and in engines 
driven by the same, parts of which are applicable to other engines, 
Henry Percy Holt, Royal Insurance-buildings, Leeds, Yorkshire. 

4318. Improvements in Warminc Raitway Carriages, Henri Adrien 
Bonneville, Piccadilly, London.—A communication from Pierre Grand- 
jean, La Chapelle, ce. 

4320. Improvements in the method of and means for DEcoMPosING or 
rendering less noxious the vapours resulting from processes of 
sewage deposit, excrement, bloed, and other matters, Robert Milburn, 
Pomeroy-street, New Cross-road, London, and Henry Jackson, Park- 
square, , Yorkshire. ' 

4322. Improvements in WinpLasses, Edmund Walker, Leadenhall-street, 
London, 

4324. Improvements in PRuPELLine VeEssELs, partly applicable for obtain- 
ing motive power, for raising water, and for exhausting and compressing 
air and gases for other purposes, Lucas Prieswerk, Wilhelmshaven, 
Germany.—13th December, 1875. 

4326. Improvements in the Propuction of Motive Power and in apparatus 
therefor, John a ae Ellerbeck, Southport, Lancashire, and 
John Milne Syers, cham, Cheshire. 

4828. An improved method of Masnine Matt or Gratx, John Thompson, 
Abbot-street, Wrexham, Denbigh. 

4330. —— in Skates, George Clark, Craven-buildings, Drury- 

e, London. 

4332. Improvements in LeatHER Drivine Banps, and in the machinery 
employed in the manufacture thereof, George James Booth, Rochdale, 
Lancashire 


4334. Improvements in and additions to Motive Power Macutnes, Pedro 
Gamboni, Harley-street, London. 

4336. Improvements in the manufacture of Crapep or CrimpepD Hair, 
Roderick Flower Donisthorpe and Thomas Alfred William Clarke, 
Leicester. 

4337. An improved Carrrince for CuarGine Topacco Pires, Edward 
Payne, Mark-lane, London, and Frederick Cardinal Payne, Amherst- 
— London. —— 14th may eyo 1875. ap P a G 

4340. Improved apparatus for Corrine and Pastinc Paper, Henry George 
Youard, Black an Lancashire. 

4342. Improvements in Gas Motive Power Exornes and in the means 
for regulating and gg their motion, Edwin Pewley Alexander, 
Southampton-buildings, London. — A communication from Alexis 
de Bisschop, Paris. 


4344. Improvements in the construction of Hanpies for BrusHes used 
_ domestic and other purposes, Kenneth Thomas Sutherland, Man- 
chester. 

4346. Improvements in VELociPepEs, James Shaw, Brighton. 

4348. Improvements in the manufacture of SutpHuric Acip, Henry 
Deacon, Widnes, Lanacashire. 

4352. Improvements in Storrers for BotrLes, Herman Grauel, Magde- 

urg, Prussia.—l5th December, 1875. 

4356. Improvements in Winninc or Gettine Coat, and in apparatus or 
appliances therefor, George Dingley, jun., and William Ackers, Lower 
Ince, near Wigan, Lancashire. 

4358. Improved Tap or Bortie Cap, William Saul, Preston, Lancashire. 

4362. Imp ts in the factureof Gas for Heatinc and Licutine, 
and in the apparatus to be employed therein, Frederick William Colls, 
Erith, Kent. 

4364. Improvements in SareTy CaGes for mine shafts, Alexander Arm- 
strong, Glasgow, N.B.—16th December, 1875. 

4370. Improvernents in TRaMwAy Cars, Robert Millar, Kilmarnock, 
Ayrshire, N.B. 

4373. Improvements in apparatus for Weicuine and MeasuRinG Liquips, 

Frederick Bolton, Weaste, Lancashire. 

4374. Improvements in the means for Securine FLANGE and other Joints, 
also applicable for joints of driving bands and the like, Heinrich August 
Theodor Ebrhardt, Duesseldorf, Germany. 

4376. Improvements in machinery or apparatus for Srinnine and 
Dovupiine Cotton and other Fisreus Susstances, Thomas Wrigley, 
Todmorden, Lancashire. 

4378. Improvements in VenTILATING and Pouriryinc Sewers and in 

pparatus to ployed for those , Robert Parker, Bow, 
London. . 

4380. Improvements in Brace Firtines, Henry Halladay, Burbury-street, 
Birmingham. 

4382. — ments in aj tus for CLippInc and SHEARING ANIMALS, 
Albert Martin, Old Charlton, Kent. 

4384. Improvements in — bir pe See, Tne Smith, 
Wharf-road, City-road, London.—17 en \ 

4386. teem an A in Printixo MACHINERY, William Edward Newton, 

cery-lane, London.—A communication from Richard March Hoe, 
New York. 

4388. Improvements in Smoke ConsuminGc Furnaces, Robert Mor 

B 





Ini 











4390. Improvements in the Ro.iine Stock of Rarpways and Tramway 
William Adams, Stratford, Essex, and James Livesey, Victoria-chamber 
Westminster. . 

4392. Improvements in the construction of PLaTiInuM VessELs exposed 
to heat or strain, Manning Prentice, Stowmarket, Suffolk. 

4394. An improved method of constructing RotLers or Castors, Gerald 
Ellison Collette, Halliford, Middlesex. 

4396. Improvements in the construction of Stoves for Heatina LaunDR 

Irons, and in poem | waste heat from such stoves for drying and 

a" purposes, Edward Taylor, Salford, 3 

4398. Improvements in means or apparatus for Currino, DRILLIn 
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4400. Improvements in DiscHarcine Mup or Sport from 
other Frederick Eliot Duckham, Millwall 
4402. bp gr in means and 
Exzows, and other similar articles, jamin Har! 
4404. Improvements in means and 


to be em! in THEATRI- 
CAL or Gymnastic Perrormances, William 2b enpapd in Prem Chancery- 


4405. An improved Desk for scholastic Henry Jewitt, Kentish 
= dy communication fom William Rose, New York.— 

18th December, 1875. 
<8, Tmaproverhente in Locx-wasHers for screwed bolts and nuts, John 


or Furnaces, Frederick A. Cowell, Gunnis- 
for Cuancrna the SxutTties in Looms 


or Carvine Merats and other materials, Edwin Lawrence, 

and 
ion. 

 & on ee Pires, 


4408, Improvements in 
lake, Corn’ 
4410. Improvements in ae 


for weaving, Stanway Jackson and Robert Philip Kay, Manchester, 
and Nathan than Dearnley and Thomas Stafford, D: Droylsden, Lancashire, 
4412. Improvements a) ble to the ForMATION and MAINTENANCE of 


Sxatinoe Rinks, John , Chelsea, London. 
4414. are eare in Gas FoRNAcEs, Samuel and Richard 
4416, Im seis deostan tuudkee teecepe Gimppeiea, iigh-attesl, 

m ose SADDLES, y wy’ 
, London.—A communication f Away be Cogent, Paris. 
4417. gt in apparatus for Currine or Severine VELVeTs and 
other piled fabrics, Eugen Anselm Jacob Goldschmid, Otho Horkheimer, 
and John Farran, "Manchester. 
4418. Improvements in the cunstruction of Firters, Henry Bernoulli 
a ie Manchester.—A communication from Nicolas Jeseph Galland, 


4419. Improvements in the construction of Water and STEAM BoILErs 
and their Furnaces, William Wright, Coatbridge, Lanarkshire. 
the construction and mode of ao pgp ef 





4421. Improvements in 
Irons, MANGLEs, or other apparatus for apparel, 
textile and other fabrics, James Nagle Pedder, East Sunnie, Norfolk- 
street, Sunderland. 

4422. Improvements in apparatus or VaLves suitable for CLEANING or 
Fittrne Borries and for other purposes, Thomas Warrington 
and Charles Harwood, London. 

4423. ay mag pw in the EE of Ores, John Parkinson, Great 
Dover-street, Lendon. 

4474. Improvements in means for Faciuitatina the Transit of WHEEL 
—— on Roaps, Ludwig von Wojewodsky, St. Petersburg, 

uss: 

4425. Improvements in Sarery Apparatus for mine and other 
elevators, Alexander Melville Clark, Chancery-lane, London.—A com- 
maunication from Henry Carlile and W. R. E. Elliott, Steubenville, 
Jefferson, U.S. 

4427. Improvements in apparatus for Matntainina the Proper WaTER 
LEVEL in Station Gas Merers, William ‘thomas Sugg, Vincent-street, 
Westminster. — A communication from Louis Francois Alexandre 


Arson, Paris, 

4428, Lauprovements in Station and Test Gas Meters, William Thomas 
Sugg, Vincent-street, Westminster.—2lst December, 1875. 

4451. A new or improved mg of nee Postage and other STaMPs, 
and in apparatus to be used for » Ji 
street, London.—A communication from ‘Adolphe Drevelle, Paris, 

4433, Improvements in the arrangement and application of Boare and 
sim: to 1 e engines and other railway rolling stock, 
Soneph Armstrong, William Dean, and James Holden, New Swindon, 

tahire. 

4435. Imp) ts in apparatus for ConTROLLING the ApPLica- 
| ranch BRake fom Edwin Lawrence, Lancaster-gate, Hyde-park, 

ndon. 

4437. Improvements in Lamps, William Burnet Robins, Wilton-villas, 
Shepherd's Bush, London. 

4439. improvements in machinery or apparatus for CLeanina and 
— Boots and Sxoxs, William Hardy Kent, Blackfriars-road, 

mdon, 

4441. improvements in Cootine WaRM bee for use in condensing 
steam, William Cum , Dundee, 

4443, Improvements in SeLF-STOKING Honxacrs, Thomas Vickers, sen., 
and Thomas Vickers, jun., and Jumes Smith, Li 1. 

4445. Improvements in TREATING CERTAIN Marktaso. A.Loys for imparting 
resonance thereto, Edward Thomas Hughes, Chancery-lane, London.— 
A communication from Benjamin Silliman, New Haven, Connecticut, 
and Horace Cornwall Wilcox, West Meriden, Connecticut, U.8. 

4447. Improved apparatus for SIGNALLING between PASSENGERS, GUARDS, 
and Enoine Duivers of Raipway Trains, George Frederick Smeeton, 
Halifax, Yurkshire, and James Law, Cleckheaton, Yorkshire, 

4451. Improvements "in KILNs or Ovens, and in the method of heating 
—_ fur — bricks and other like substances, Thomas Corry Stone, 

verpoo 

4453, Improvements in ImpLemMents for T1LLING Lanp, Robert Burton 
and Altred Greig, Leeds, Yorkshire. 

4455, An improved IMPLEMENT for OPENING SHEET METAL Cans, Cases, 
or Boxes, Arthur Helwig, Gloucester-road, London, and Perkins 
a Cox, Hunter-street, Brunswick-square, London. 

ber - improvements in CANDLESTICKS, James Parkes, Handsworth, 








PP Improvements in Firowrr Ports, Vases, Ssep Pans, and Fern 
STANDs, James Martin, Crown-s g, Berkshire. 

4451. Improvements in PoRTABLE or TABLE Fountains, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Adolphe 
Jean Jouret, Paris, — 22nd December, 1875. 

4465, I mprovements in Reeps for Weavine, Joseph Henry Gray, Glen 

e, Armagh, 

4408. Pog ona re yom pn mar Gratin, Rice, or SEEps» 
or Bout Fiour, and separati ani ying middlings there 
Augustus Bryant Childs, Mark-lane, London. ey —_ 

4467. An improved Prorector for the Neck and Cues from Coxp, Philip 
ge , Chatham, m 

4469. Improvements and applicable to Steam GENERATO: iam 
Cooke und Daniel Mylchreest. Li Liverpool. seas: 

4475. Imprevements in Water Ciosets, Martin Xadick Just, Newman’s- 
cual Cornhill, London, and John Downton, West India-road, Lime- 
Ouse, 

4477. Improvements in Gas ScrusBers and in apparatus connected - 
with, William Thomas Walker, Highgate, Lae. — 

4470. Improvements in Screw Prope.ters, Hermann Hirch, Craven- 
street, Charing Cross, London.- -22rd December, 1875. 

4485. Improvements in apparatus for Binpina’ the Epars of Hat and 
Bonnet Suapes, or Founpations and other articles, John Leber, Goswell- 
road, London, 

4487. improvements in Router Skatas, Thomas Everitt Richardson, 
Edinburgh. 

4489. Improved apparatus for SzpaRavina Fiour from Mippiinas or 
SHarps, separating and cleansing wheat or other grain, Richard Pritt, 
Preston, Lancashire. 

4401. Improvements in STEAM BomLers with wy ay tubular fire-box, 
Joseph Philippe T i 

4493. lunprovements in UMBRELLAS Si incuba, ‘James Willis, Stratten- 
villa, Malvern Wells, Worcestershire, 

4495. Ih nts in the treat t of Suenives of Leap, Zinc, and 
ANTIMONY, and in the separation of silver and copper from lead, William 
White, Thurlow-road, Hampstead, London. 

4497. Improvements in Divine APPARATUS, useful also for other purposes, 
Johu Roberts Boulcott, Aicester, Warwickshire. 

4499. Improvements in the WHEELS of VEHICLES, and in the mode or means 
¢ omens the same to their axles, Arnold Souheur, Seraing, 

und, 

4501. Improvements in apparatus for ‘the Pree ger hd Aon to Steam 
BoiLen Furnaces, Frederick Lipscombe, Strand, Lo 

4503. Improved Sarety Apparatus for steam boilers, ; Morgan, 
Cockspur-street, g Cross, London. — A communication from 
Maximilian Moskovits, Halle, Germany. 

4505. Improved AILMENTARY PREPARATIONS for Feepine Catrie and 
other live stock, Alexander Melville Clark, Chancery-lane, London.—A 
ee from G. Barthe and Company, Paria.—24th December, 

5. 

45v7. A new cr improved Turnip Torrine and lan ay Macuine, Duncan 

Ross, Hilton Farm, Inverness.—27th December, 1 








Inventions Protected for Six Months on the Deposit of 


Complete Specifications, 
4524. _ a in _PANTOGRAPH Enoravinc Macuines, William 
Robe 4] —A communication from 





rep: promt ‘providence, Khode island, U.8.—29th December, 1875. 
4536. An improved TENON JOINT FAsTENING, which is specially adapted 
for fastening the tenons of chair rounds in chair im, ie Darneal 
$.—80th Decem- 


bg I Charles Miller, San Francisco, California, 

ber, 187 

4537. Certain new and useful improvements in CaLoric Enotes, Henri 
Adrien Bonneville, Piccadilly, London.—A communication from Felix 
Brown, New York. —30th December, 1875. 

4556. Certain new and useful Surresemante in “ ¢ Macuines, Jere- 
~S Keith, Rhode Island, U.S. eae Poomstes, 


waatel tenprvveiaent Sa the ext or jecast of 
oratio Nelson Slater, Massachusetts, U.S.—4ih 
January, 1876, 


Patents on which the Stamp Duty of £50 has been Paid. 
37. moe Car Sprinos, Perry Green Gardiner, New York.—3rd Janu 


i magare , Manchester, 
oder &c., Paver, clout Tyme, eakby Bb Ray, Man: ~ 


* PRINTING + &c., Thomas Aitken, Manchester.—4th January, 


873. 

59. Drawina, &c., Retorts, William Foulis, Glasgow, Lanarkshire, N.B. 
—tth January, i873. 

64. Exrractine Nairs, Aaron White Cook Williams, Southampton- 

London. —6th January, 1873. 

ee ek See eran Donisthorpe and Thomas Alfred 
William , Leicester. —10th January, 

133, Sewinc MACUINERY, William Borthwick Smith and James Starley, 
St. Works, Coventry.—13th January, 187. 

384, LIGHTING and! —, Albert Marcius isilber, Wood-street, London. 
—28th January, 1873. 


5. Guass Borries, Hiram Codd, Grove-lane, Camberwell, Surrey.—7th 
January, 1875. 
26. Harts, William W Newcastle-upon-T joa January, 1874. 


ilson, 
Execrricity for Curative Purposes, Ralph Chislett, Ply- 
en January, 18 mm 
109. Conpensina Gases, &c., Alexander Melville Clark, Chancery-lane, 
London,.—10th January, 1873. 
97. Corks, &c., Richard Thwaites, Waterloo-road, aad Louis Arthur 
Stevens, Peckham Park-road, Camberwell, 8 Surrey. — 9th January, 


1875, 

181, Securtwa Winpow Sasues, Joseph Timothy Hopkinson, Newington- 
causeway, Surrey.—16th ong ag 1873. 

115. Gas Retort Moutupiaces, &c,, Stephen Holman, Laurence Pountney- 
lane, London.—11th January, 1873, 


Patents on which the Stamp Du Duty of £100 has been Paid. 

85. Steam Enoines, William Dawes, Kingston-grove, Leeds. — 5th 
January, 1869. 

45. Manuracture of Gas, George Eveleigh, Tredegar-road, Bow, London. 
—ith January, 1869. 

564. Compressinc Coat, &c., Henry George Fairburn, Goswell-road, 
London.—7th January, 1369. 

112. Pocker Rattway gee Lamps, Edward Parsons North, Birming- 
ham.—l4th January, 1869. 

175. Wueats, William Robert Lake, Southampt , London,— 
19th January, 1869. 


hila? 





Notices of Intention to Proceed with Patents, 
2996. ELecrricity, Walter John Kilner, Ladbroke-grove-road, Kensing- 


ton, 
8005. Printino Wat Paper, &c., William Fothe Batho, Westminster, 
iy gs Treadway Hanson, Thames-chambers, Adelphi. — 26th 
ugust, 1 
gy 9 a mee Compounps, James Lynam, Manchester.—30th 
uguat, 
3051. Key-Boarps, William Robert Norminton, Cavendish-house, Towns- 
hend-road, London. 
3056, PRINTING page Edwyn yin! Hereford, and William 
Wilberforce Taylor, Trini ay Coleen, ee 
8059. PHoroarapay, Ed Thomas Beem, hancery-lane, London.— 
‘A communication from Adolf Hommel. 
3060. Sprnnina, &c., John Carter, lax. 
3062, FasTenina Tires on Railway Wuee ts, &c., — Llewellyn 
Light, Great Winchester- London.—31st A 3875. 
8075. Motive — Enoines, Pedro Gamboni, Harley-street, London,— 
lst September, 187: 
3086, Savina tos at SEA, Ernest Schdnrock, Chancery-lane, London.— 
September, 1875. 
3096, TELEGRAPH APPARATUS, Jean Maurice Emile Baudot, Boulevard de 
Strasbourg, Paris. 
"i hedeenge &c., Ratupway Carriaces, Edward Brown, Aston.—3rd 
tember, 
3107. Dressina Grain, &., John August Arnold Buchholz, Ravensceurt- 
square, Hammersmith. —4th September, 1875. 
gui. Supp.yine Water to Bowers, Alfred Albert Dixon, Sheffield..-A 
eommunication from Hubert Rot 
8123, Leer sey John Keats, Newcastle, Arthur Greenwood and Smith 


Wain , Leeds, 

3125, oe Brake, John Y. Smith, 8 , London. 
—6th September, 1875. 

3133. FURNACES, Alfred saneeien, Queen Victoria- aa London.—A 
bommunication from Alfred K: 3 

$135. PLovaus, &c., Samuel Corbett. Old. 

3140, WasHING MAcuines, Edwin Firth, Ol —Tth nel gon 1875. 


+h + hiilad 





Pv 


3164. VarnisH, &c., William Spence, bc fo cery-lane, 

don.--A communication from Théodore febvre, Paul Lefebvre 
Desurmont, and Henri Gennevoise Lefebvre.—9th ember, 1875, 

3180. ScREw PROPELLERS, Nicholas Demetrius 8 Liverpool. ‘—10th 


September, 1875. 

3189. Ratcuet Braces, William Andrew Comber, Birmingham. 

3196. MrasurinG ANGLEs, William Robert Lake, buildi 
London.--A communication from Radolph Schneider and Frederick 
William Kraft,—11th September, 1875. 

8209. Non-conpEeNnsinG Steam Enoines, James Stead Crosland, Man- 


chester, 
$217. Buastine Powper, William Robert Lake, § 
a communication from Herrenstein Courteille.—14th Sep- 


tember, 1875. 
3251. ENGINES, Nicholas Demetrius Spartali, Liverpool.—1l7th September, 
18 


75. 

$280. Srwina Boots and Sxoes, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Charles Goodyear, jun.—18th 
September, 1876, 

8295. Horsr Rakes, William Haerne Pellow, Lancelot’s Hey, Liverpool. 
—A communication from George Barclay and James Kennedy.—21st 
September, 1875. 

8387, Heatine Apparatus, William Robert Lake, South t 
ogre .—A communication from Albert Hale "Merced ae Septem- 
ber, 1 

3418, DREssina Orks, &c., John Boyns, St. Just, near Penzance,—lst 
October, 1875, 

3424. RoLLER SKATES, Stephen Kemp, Hackney-road, and David Allen, 
High-street, Shoreditch.—2nd October, 1875. 

3488. Drepcers, William Simons and Andrew Brown, Renfrew.—8th 
October, 1875. 

8526. Gas Liautina, &c,, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Maurice E. Jones,—l1lth October, 
1875. 

8689. SHuTrers, G Cummings, Blyth.—15th October, 1875. 

3641, REGULATING STEAM Enaines, William Galsworthy, Grimsbury. —20th 
October, 1875. 

3043, PrANororres, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from Auguste Désiré Bernard Wolff. 

3047. Preservina Meats, Alfred Vincent Newton, Poy = Sane 
London.—A communication from John M. Webb, Henry Web! 

William C. Marshall. —12th November, 1875. 

3958. PROTECTION AGAINST Fire, Peter’ Jensen, cery-lane, 

A communication from Johan Wilbelm Ostborg.—13th November, 1875. 

3972. VaALVEs For Steam Enornes, Alexander Melville Clark, Chancery- 

e, London.—A communication from Gustay Arnoux.—1l5th Novem- 
ber, “187s. 

4020. Tosacco Pipes, Alfred How, Barnstaple.—19th November, 1 

4034, PorTABLE AMBULANCE, Anne McLean, Queen’s Gate, South , ~ an 
ton.—20th November, a. 

a Fire-arMs, George E vans LidiardgDawson, Devon House, South 

4048, 6. BEWINO Macuine Neepes, &c., Robert Smith Barfleet and William 
Johnson, ditch.—22nd November, 1 1875. 

4088. CARBONISATION OF VEGETABLE MATERULS, Edwin tig bow Alexander, 

London. Danie! 


Southampton-| . —A communi 1 
Michel.—25th November, 1875. 
4128. GovERNORS, 3 Theodore Bennett, Leap oe 
4136. Makino Cicarerres, Arthur Wallace Pope, Southampton-buildings, 
Fema —A communication from Albert Augustus Pope.—29th Novem- 


ber, 1875. 

4150. Nag = John Clayton Mewburn, Fleet-street, London.—A communi- 
cation from Emile vou Lamoitié.—Ist — 1875. 

4162. Curomates, Joseph cent, Frodericl Ed 

4166. TUNNELING higontnnny, Frode Edward Blackett Beaumont, 


4161 Cieansine Woot, My Alfred trod Fosd b= London, 
4170. | non William Boulton, Burslem. 

4172, Rotuer Skates, Alfred Todd, + Oy 

4174. Carryina Heavy Articizs, &c,, W Dewhirst Cliff, Wortley. 


414. 8 STEAM ENGINES, Frederick William Crohn, Hammer’s-terrace, 
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London.— 








are CHIMNEY Pot, Paul de Sa, Ryde, iba Wight.—ard 


Be Boony 








4186. Lime. Kiiys, William Finlay, Redhill —3rd Detember, 1875. 
4196. Router SKates, Frederick Edward Blackett Beaumont, Westmin- 





ster-chambers, Victoria-street, London, and Woodford Pilkington ~ 
Croydon.—4th December, 1875. 
4220. REPeatinG Fire-arms, William Morgan- 


London. — A slain es’ Reba Burkley 
—A comm 

Hi —6th December, 1875. 
ere Arthur Wallace Pope, Southampt s3, 
=e Kyirtina Macuivery, Samuel Lowe and John William Lamb, 


g Po 


‘testa 








875. 
oun ae Alfred James’ New, Reuben Alexander 
Matthews, and W: Henry Berry, Nottingham.— 9th December, 


4302. CoaTina Inox, &c., witH Tin, Reginald James Blewitt, Upper 
Norwood. 


beg OpraiNino GasEs FROM Coat, &., Reginald James Blewitt, Upper 
os Burren Draw Bar, George Turton, Sheffield. —11¢h December, 


2312. VENTILATION, Jasper Capper, Liverpoul. 

4321. Continvous Wess or Priytine Parer, William Edward Newton, 
Chancery-lane, London.—A communication from Kichard March Hoo.— 
3th December, 1875. 

4348. Sutpuuric Acip, Henry Deacon, Appleton House, Widnes. 

4352. STOPPERS FOR Borrues, Hermann Grauel, Magdeburg, Prussia.— 


15 1875. 

4365. Savina Lire at Sea sa Duncan Maclver Campbell, Asknish, 

and Dougald e, 

4369, Furnaces, Henry Edward Newton, Chancery-lane, London. — A 
communication from Robert —— Fryer. —16th December, 1875. 

= Tramway Cars, Robert Millar, Kilmarnock, Ayr. —1TthjDecember, 

4386. Printine Macuinery, William Edward —— Chancery-lane, 
London.-—-A communication from Richard March Hoe. 

4387, Sewine Macutines, George Browning, Bristol. 

ee Canons, Gerald Ellison Cellette, Westfield House, Halliford, 

iddlesex. 

4397. Router SKATEs, William Wright, Looe-street, Plymouth. 

4400. DiscHARGING Mup FROM DREDGERS, Frederic Eliot Duckham, 
Millwall Docks. 

bag Cuarcine, &c., Retorts, James Steel, repeat —18th December, 


4408. ‘Kria, Frederick Arthur Cowell, Gunnislak 
4413, Rotter Sxates, Edward Benjamin leah, Manchester.—20th 
December, 1875, 


an interest in n opposing any one of such applications 

Rn pony boone in writing of their objections to such applications 

D3 the = of the Commissioners of Patents within twenty-one dayn of 
e 





List of Spectientens published Cusine the week ending 
ih January, 1876. 

1496, 1s.; 1702, 5s.; han, 10d.; 1788, 1s.; 1818, 8d.; 1834, 8d.; 1842, 1s.; 
1847, 10d.; 1856, 18.; "1858, 10d.; 1867, v8.3 1875, *10d_; 1879, 8d, 1885, 8d.; 
1880, 2s. 8d.; 1887, 1s.; 1890, 1s.; 1896, 8d.; 1901, 4d.; 1918, 8d.; 1920, 8d.; 
1926, 10d.; 1928, 8d.; 1936, Is. 4d,; 1947, 4d.; 1954, 10d ; 1960, 8d.; 
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ABSTRACTS OF SPECIFICATIONS. 


2337. Sirtiva, J. ao Chancery-tane.—Dated 26th June, 1875. 
A perforated ey kas a horizontal shaft passing through it 
nal instead Pot om Ba Foe The ends of the cylinder are made 

perpendicular to the shaft, and at one end is a disc of wood, metal, or 

other substances fixed concentric to the shaft, and having a "door in it 
made to open so as to — i; the materials ‘to be sift being 

into the cylinder. The shaf gs on each side, and the whole is 

enclosed in a box having a hole "> out large enough to expose the disc 

and no more. The casing is to keep = dust from flying about. Te 
work it, the materials are passed through the door in the disc into the 
eylindet | which is then turned by hand, steam, or other power, till the 
dust, &c., has been sufficiently eliminated. The door is then comet 
= at its lowest point of rotation, and the lumps are discharged do 
slanting side of the cylinder and out through the door. This clean 
ced that when empty the said door ia at its lowest point of 





is ‘= 

rotation. 

2348. ee Water, W. 8. Macdonald, Manchester.—Dated 28th 
June, 18’ 

The water for generating steam and for other , being collected 
in an iron cistern, is with the aid of heat allowed sufficient time to settlo. 
Varbonate of soda or potash may be added. The supernatant clear water 
is then drawn off to a' upply the boiler or for other purposes by means of a 
float pipe which swivels on a ball-and-socket joint placed near the bottom 
of the cistern, and the range is limited by stops. 

2344. —— Pue Carpets, J. Picheral; Nimes, France.—Dated 28th 
June, 

The ern kong n this invention a which the inventor gives the name of 
Picheral’s velvet pile carpets) is by the introduction or eraployment of 
less costly materials to produce a fabric having a velvet pile surface of 
great hesie, suitable for carpeting or for furniture covering, at a price 
considerably lower than heretofore, whilst at the same time the article 

us manufactured possesses all the requisite qualities of durability and 
pag «pl The designs being either impressed in colours on bay surface 
or dyed after leaving the loom. The 
tion of wool and hair, both which are chaeimaneoudy. and in 
concert passed through the carding engine, so as to be BA gece g A inter: 
mixed; they are then spun into slivers or yarns, which are put into the 
loom and woven, and when completed the pile is bw Se a knife or cutter, 
or shorn by the action of knives, saws, or their ents ; the surface 
is then ready for the colour, which is applied by er fixing ‘the tints for 
the ground, ye then those of the design, which should form the external 
ornament of t. This may be either effected by printing or 
dyeing. The heel np sized to give it greater consistency. 

2358. Treatinc Sewace, J. Odams, Fenchurch-street, and R. Blackburn, 
Bxeter.—Dated 29th June, 1875. 

Revolving cylinders, 9ne within the other, of perforated metal and wire 
gauze for separating solid matter in sewage from the liquid. 

28360. InsuLatinG Jacket For STEAM Pipes, J. C. Mewburn, Fleet-street.— 
— 20th June, 1875. 

The provisional specification describes a covering or jacket co ye 
of a member of bars of wood or other suitable insulating body fix ide 
by side upon a foundation cloth of thin metal. 


2ees. Sewina Macuines, H. Bland, Luton, Bedford.—Dated 20th June, 


875. 
This invention relates more particularly to sewing machines and their 
, to be used in the enthuse of straw hats, bonuets, gloves, 
or similar articles, but which is also a licable to other for 
which sewing machines may be employed, and it has reference to the 
description of machine and apparatus for which letters patent were 
granted to Henry Bland, December 9th, 1874, No. 4241. 

2387. Gas Stoves, J. M. Holmes, Birmingham.—Dated 30th June, 1875. 
bape! perc: he paragy its of a stove ee mixture of illuminating 
atmospheric sir. It consists of two concentric tubes, the space 
oben the two tubes constituting an annular chamber in which the gas 
the gas mixing with the air in the said chamber. 





current of atm: air supplied by the inner central tube. Perfect 
combustion and » white or nearly white, flame, together with intense 
heat, thereby resuits. ‘Two or more of the ped described may be com- 
bined . These stoves are specially fi for cooking, heating 
and laundry purposes, ee ee hand tx comme eaenes oat 
apartments. 
2397. Copyine Letrers, 7. Wrigley, Iiigh Holborn.— Dated 2nd July, 1375. 
relates to the novel construction, arrangement, and 
application, of a roller covered with flexible and absurbent material, con- 
with a suitable handle, to be employed for damping paper and 
letters. 


Dog Swarts anp Axuimp, &. ‘Reynolds, Shefield.—Dated 2nd 
J 1875. 
This in 4 ‘vention relates to improvements in the manufacture of cranked 


adie ae 


partingiyphinr 
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b 
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shafts and axles. For this purpose a shaft is 

size extending the whole length, and upon it are turned beds for the 

slabs that are to form the sides of the cranks. These slabs are prepared 

separately with two holes bored in each of them, one to fit the bed on the 

payne rng ge gi per he One slabis then shrunk 

or pressed on to its and into this slab is the one end of the 
The other 1s then shrunk or pressed on to its bed, taking 








on the steel jumper. : 
2675. Szwace, J. Hanson, York.—Dated 28th June, 1875. 

For the ipitation of the slu: from each nee penoet sewage 
water the er takes lime about 20 Ib., of black ash about 
301b., and of soot about 4 Ib., and these ingredients he thoroughly mixes, 
and then mixes them wi sew: mass before it into the 


France.— Dated 9th October, 187 
i tis sist: pending oysters by wires cemented to 
them or passed through holes bored in their shells to trellises or cages 
under water. 
4429. Beaters ror Corton Openers, W. R. Lake, Southampton-buildings. 
—Dated 21st December, 1875. 

This invention relates to the beaters used in machines for and 
preparing cotton and other fibrous substances. The objects of the 
part of the said invention are first to break up and separate effectually 
the tufts and accumulations of cotton or other material which fall under 
or within the blades of the beater; and, Secondly, to 
from wrapping about and cl the arms of the beater, and finally 
passing forward into the lap completely beaten and so making it 
uneven. The Second part of this invention relates to a new 
mode of hanging the beater blades in such machines upon their shafts, 
and the objects of this part of the said invention are economically to 
secure resiliency in the action of the beater upon the cotton, and to pre- 
serve at the same time the strength and durability of the arm in its 
attachment to the shaft. 

4438. Srorrerinc Borries, A. M. Clark, Chancery-lane.—Dated 22nd 
December, 1875. 

The invention consists of an elastic stopper made with a disc-shaped 
base and cylindrical shank or stem, perforated for the of a yoke 
pivoted at some distance from the ends of a wire lever frame swinging in 
eyes of a wire band attached to the neck of the bottle. 


2338. Srerrers ror Borrirs, D. Rylands, Ardsley.—Dated 28th June 
1875. 


A wire collar is passed round the bottle neck, to which is attached a 
metal clip or strap formed like a loop or bow, being wide at its two ends 
and narrow in the centre, from whence two arms extend which are so 
connected with the collar as to allow the clip or strap to move to and fro. 
A groove is formed in the stopper P no below the top wherein the narrow 
centre of the clip lodges. When desired to open the bottle the stopper is 
pushed into one of the loops of the metal bow, whereby it rises suffi- 
ciently to allow any desired quantity of the contents to escape ; by push- 
ing the stopper down into the neck and forcing the narrow centre of 
& metal loop into the groove into the stopper the bottle is again 
closed. 


2339. Preraninc Jute, D. R. Malcolm, Dundee.—Dated 28th June, 
1875. 


The features of novelty which constitute this invention are :—First, 
distributing oil, water, or other liquids, on the jute or other fibre whilst 





. it is passing the feeding roller or rollers of the card ; and Secondly, an 


arrangement or construction of mechanism for distributing oil, water, 

and other liquids, on the fibre whilst passing through the softening or 

batching machine or through the card. 

2390. Universat VentiLator, M. Wawn and F. W. Willcox, Sunderland, 
—Dated 28th June, 1875. 

The novelty of this invention consists in applying over the delive 
tube or other passage in connection with the place to be ventilated a selk- 
acting current inductor or cowl with an expanded mouth fixed on a 
vertical centre, in connection with a wind vane arranged that the exit of 
ventilation shall be in the directien of the wind, thereby inducing an 
active current through the passage or delivery tube. And this mode of 
ventilation is alsc applicable to various purposes. 

2341. Sror Motion Winpinc Dovusiine Frames, 7. Unsworth, Manchester. 
—Dated 28th June, 1875. 

In all machines before made for winding and doubling only a limited 
number of ends could be wound and doubled at one time, and if a greater 
number were required than the machine would do, a second operation 
was necessary ; by these improvements any number of ends may be 
wound at the same time, and a positive method of driving obtained, and 
the friction or strain on the yarn regulated to any tension on the take-up 
bobbin. The inventor can likewise wind from the heaviest bobbins, 
which cannot be done by friction driving. 

2342. Sorreninc, Grarxine, on Boarpinc LEATHER, R. Lee, Philadelphia, 
Americo,—Dated 28th June, 1875. 

In the employment of a table worked to and fro, and the leather placed 
thereon. A frame is placed above the table containing a series of graining 
boards similarly constructed as those now used by hand labourers ; the 
graining boards are pressed upon the leather by springs. The said frame 
has a to-and-fro movement imparted to it, which gives a rolling action to 
the bend of the leather. 


2345. Pumrs, W. Morgan-Brown, Southampton-buildings.—Dated 28th 
June, 1875. 

This invention consists in constructing pumpe for raising water or 
other liquids without a foot valve by substituting to the same one 
or —_ perforated plates or baskets submerged in the liquid to be 
ral ; 

2346. Discnarsine Gas Retorts, J. West, Maidstone.—Dated 28th June, 
1875, 

The object of this invention is to afford means whereby the withdrawal 
of coke from gas retorts may be facilitated, and the labour of the men 
reduced, and consists in the construction of a quadrilateral or by 
preference triangular frame in plan, furnished with wheels which run 
along a tramway on the retort house floor in front of the benches. Fixed 
to the bottom frame is a vertical frame, and attached to a part of this 
upright frame is a cross piece or arms capable of sliding up and down, 
that side of it nearest the retorts being furnished with suitable guides for 
that purpose. The cross-piece and arms ure suspended by a chain passing 
over a pulley fastened to the top of the frame, and descends to the front, 
where it passes round a drum or windlass turned by a winch handle fixed 
to a whe>l upon the axis of which a worm ia keyed. This worm gears 
into a toothed wheel attached to the drum, and thus imparts motion to 
it. By this means the cross-piece, and consequently the arms carrying 
the es, may te adjusted so as to suit the varying heights of the retorts. 
Each of the arms has a sheave or pulley upon which rests the rake .od. 
The rake head is made loose upon the rod, sc that although the rod may 
be turned, the rake head retains the same position. In front of the rake head 
and fixed to the rod is a broad curved plate of iron called a slipper. The 
ebject of this slipper is to permit of the rake being oe or slid in, 
over, and unimpeded by the coke, until it has reached the far end of the 
retorts, when short retorts are notre, and to the middle if through or 
long retorts are used, when on the rake handle being partially turned, the 
slipper is rai against the top of the retort while the rake head is 
depressed and prepared to draw out the coke. Power, either manual or 
otherwise, being then applied to the rake, the coke is withdrawn at one 
operation, when on the reversal of the rake handle it is ready for inser- 
tion in the next retort to be discharged. When n , & platform 
—_ be attached to the frame so that the workman may stand thereon 
and obtuin greater command over the rake. 
seer. — or Coverine Roaps, D. Nicoll, Clement's-inn.—Dated 28th 

une, 1875. 

This provisional specification describes a composition of waste hay, 
straw, tan, hop bine, and other vegetable fibrous material mixed with 
tar, pitch, or bitumen, and then mixed with road scrapings . also a com- 
position of saw-dust, road scrapings, sand, gravel, and small granite. 
anes. + eel oF Foop, D. Nicoll, Clement's-inn. — Dated 28th 

une, 1a. 

Preserving meat, with biscuits and vegetables, in tins ; 
medicated food for cattle ; making a peculiar sausage for soldiers. 
eese ; — ror Smokine, A. M. Clarke, Chancery-lane.—Dated 28th 

une, 1875. 

The invention consists of a perforated disc or false bottom adapted to 
fit within the bow] of a pipe, an<i provided with attachments by which it 
is readily withdrawn for removing the tobacco and ash, and at same 
time scraping or cleaning the sides of the bowl 


cet 





THE ENGINEER. 





2352. Sewimc Macuivery, A. V. Newton, Chancery-iane.—Dated 28th 


June, 1875. 
This invention consists, First, in mechanism for dri’ the 
shaft which the needle bar, so as to obtain a 
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combination side combs, and has for its 

Ss ST Se ae» 
the comb to be better kept tion upon the head, and also to 
a means by which to confine the hair at the back of the head, and 

keep it in neater and better condition than heretofore. 

2355. Sarery Device ror Fire-arms, B. Partridge, Waltham-cross, 





by pressure of the foot 
Geees Gees the conde tovens. 
2374. Emery Wuekts, J. C. Martin, Richmond.—Dated 30th June, 1875. 
utina’ er the particles of emery to form wheels, with a 
dissolved in glue, and preventing grinding wheels 
from flying to pieces when driven at a high pate of 








Hertford.—Dated 29th June, 1875. speed, by making them thicker at and towards the centre than at the 
This invention relates to an improved safety device for breech-loading , and cov the sides to within a short distance of the edge with 
and other fire-arms. It is more especially d for application to the | bollowed metal hee Szunly cerewed against the wheel, oo the? in ease 
arm known as the Martini-Henry rifle, but may be ay to other fire- | Of rupture the sev we ny — pen yer ae as the thicker portion 
arms, either breech or muzzle-loading, and for either military or sporting | 0f the wheel tow: Con the ne s 4 oe the narrower 
pu to afford the means whereby the accidental or premature firing | 0PeD'Dg plates towards the peri; , and the pieces become 
of arm may be prevented, and the parts of the mechanism may be scattered. 
secured against dis} ment or loss. 23°75. Re yng tt Paper, L. B. Bertram, Southampton-buildings.— 
2356. Frame Sa B. Newton, Sovthampton-buildings. — Dated 29th Dai ih June, 1875. 
June, 1875. a ne. The feature of novelty of this invention consists in making a ‘hollow 


The specification of this invention describes a frame saw with a id 
frame and the saw tightened up by a direct screw action, the saw 4 
held on pins in notches formed in the ends of the handles. 


2857. Fire Stoves, G. Day, Southampton-buildings.—Dated 29th June, 


1875. 
The specification of this invention describes that the smoke and other 

ducts o! ibustion escape through an aperture or grating at the 
back of the fire-grate into a chamber constructed at the back thereof, 
from which the: nen Coen nonin flue in a downward direction 
into a second ener spreading under the base or hearth of the stove, 
and thence by an uptake flue escape into the chimney. 
2359. EnocinerRine Constructions aNnD WaLkine Surraces, 7. Hyatt, 

Glouc dens, Hyde Park.—Dated 29th June, 1875. 

This invention relates to improvements in buildings with respect to 
weather-proofing, including ornamentation and ventilation, and to 
methods, materials, and a therefor. To improvements in floor 
and roof constructions, und materials therefor with reference to protec- 
tion against fire, and to walking surfaces with reference to illumination 
ornamentation, and to thods and f for ch an 
strengthening the same, and the materials therefor. 
oe + Caxcutation, N. Bottone, Manchester.—Dated 29th 

‘une, 5. 

The features of novelty in this invention consist in the employment of 
a suitable key-board, the keys of which are numbered 1 to 10, and have 
projections on their under sides co nding in length to the dist, 
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casing, one end of w! forms a handle, and the other end is made broad 
and has orations therein which are covered with felt or other material, 
so that when the case is supplied with water it shall wet the felt, and by 
drawing the said apparatus over the copying paper in a vertical position 
it will wet the paper. A us roller or one covered with blotting paper 
is also attached to the said apparatus, in order to take up the cepeioues 
water and render the paper ready for copying. 


sore. 7 Raxes, H. Cameron and J. W. Hill, Bedford.—Dated 30th 
‘une, 1875. 

The invention has for its object to obtain increased — and effici- 
ency in the use of horse rakes. tines or teeth are in the direc- 
tion of their length into forked heads, which hold at their two ends, and 
these heads are to interlap alternately, by which increased 
power is obtained a lateral strain, with facility for the removal of 
any intermediate tines or teeth withoutinterfering with the correct work- 
ing of the others. The lifting of the tines or teeth for lifting is effected 
by frictional clutch connection with the bearing wheels acting on the 
arms to the rocking bar, brought into simultaneous action by a lever 
i) ted by the foot of or otherwise by the attendant. Sliding bolts are 
> imult yf ted to slide locking bolts into connection with a 
rtially lifted or 





quadrant or other suitable stop. The tines may be 
lowered by the oval or rib or crank form of the main axle. 


2377. Fiusuine, F. J. Smith, Taunton, Somerset.—Dated 30th June, 1875 
The features of owes which constitute this invention are—First, the 





through which it is necessary to draw back a radial arm carrying a pawl, 
in order that the return motion of such radial arm shall, by the action of 
a suitable spring, im a proportion of a revolution toa ratchet wheel 
secured upon a spindle ; this spindle g a series of index wheels 
marked with figures on their peripheries and indicating through an 
opening in the casing of the machine the sum total of the figures added 
together by the operator oS one after another those keys on the 
a which correspond with the figures requiring to be so added 
er. 
7 i —y ES AND BaTTENs FoR Looms, 7. Percy, Leicester.—Dated 29th 
‘une, 

The invention applies to the weaving of uarrow fabrics. The body of 
the shuttle is hollowed out to receive the quill, and the shuttle pin is 
jointed at one end and secured as required at the other end by a hook and 
— The tension of the quill is regulated by a spring only (without a 

um a, Foon ascrew or nut. The batten is strengthened by longi- 
tudinal iron , and is boxed in so as to prevent the admission of dust 
and dirt. The driver is formed in portions, each carrying a which 
is inclined to suit an inclined slot in the bottom shuttle board. 


ne ~ oo Rakes, J. Howard and B. T. Bousfield, Bedford.-—-Dated 29th 
‘une, 1875. 

This invention relates First, to a mode of po apt ge pitch of the 
tines of horse rakes so as to adapt the implement to the varying condi- 
tions of the soiland kinds and conditions of crops to be gathered in, and 
Secondly to means for setting the tines to enable them to work clear of 
the ground. 

2364. Mancre Spreapinc Macuine, J. Pamphilon, Whittlesford, Cam- 
bridge.—Dated 29th June, 1875. 

The object of this invention is to attach to a cart or wagon laden with 
farm yard manure an apparatus which will evenly distribute the manure 
over the surface of the land while the cart or other vehicle (with the appa- 
ratus attached thereto) is drawn over the baw nd. The apparatus 
consists of an open box mounted on wheels and provided at the bottom 
with a travelling endless platform consisting of transverse slats attached 


arrang' t of mechanism whereby a periodical flushing of the pans of 
water-closets, urinals, drains, or common sewers is effected. Secondly, an 

uilibrium water wheel or cup — in communication with a syphon 
tube as and for the purposes hereinbefore described. 


2378. Concrete BuiLpines, B. Guthrie, Manchester.—Dated 30th June 
1875. 

This improved apparatus consists of a of planks which are jointed 
to links and can be moved upwards as the wall is built in parallel 
steps. The planks are connected together by bolts and held at a proper 
distance apart by light metal triangular frames forming gauges. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our our Correspondent.) 


THE meeting that I last week advised you was to be held in 
Dudley, on Tuesday, to determine the price of coal and colliers 
wages duly came off. Mr. E. Fisher Smith presided, and there 
were present representatives of the princi collieries in South 
Staffordshire and East Worcestershire, the whole of the colliers’ 
district agents, and some of the delegates were likewise in attend- 
ance, and were admitted into the meeting soon after it commenced. 
During the proceedings, which were lengthy, it was explained to 
the men that there was no chance of wages going up—in fact that 
this could not occur until coal had advanced. The masters did not 
consider that there had been any breach of the Birmingham 
agreement by the giving of notices, but if a strike had taken place 





——— chains, which pass over and are actuated by two pairs of spiked 
wheels. 
2365. Currine Turnips, 8. Corbett, Wellington.—Dated 29th June, 1875. 
One part of this invention has reference toa previous patent, No. 300, 
year 1871, granted to the applicant, and consists in making the disc wheel 
of the pulper or cutter so that the knives or cutters will fit any of the 
openings in the said wheel, and also iri making the said knives adjustable 
to cut or pulp the roots finer or coarser as desired. Another consists 
of apparatus to be attached to or worked independently of pulpers or 
cutters, for cleaning the roots prior to cutting or pulping them. The 
apparatus consists of a rotating zylinder or barrel, having in its interior 
a screw-like screen and also knives or toothed plates. On the rotation of 
the cylinder or barrel it detaches the dirt and stones from the roots, 
screens or separates the dirt and stones from the said roots, and when the 
— is combined with a pulper or cutter, feeds the cleaned roots into 
the said pulper or cutter. 


2368. Governors, J. W. Hartley, Stoke-upon-Trent.—Dated 29th June, 
1875. 


This provisional specification describes a water governor. A screw 
works in a cylinder full of watgr. The axis is able to yield tothe thrust, 
but in doing so it has to lift a weight mounted on a bent lever so arranged 
that the higher the weight is lifted the greater the leverage with which 
it opposes the thrust of the axis. This lever is also coupled with the 
throttle or controlling valve of the engine, and closes it as the weight 
rises. Between two ends of the cylinder a side passage is made which 
when open allows the liquid put in motion by the screw to circulate. 
The freer the circulation which is thus allowed, the less (at any given 
velocity) is the thrust upon the axis of the screw. A ball governor is also 
described : there is a double cone on the axia of the governor, and when 
the balls diverge from their nominal position the cone comes in contact 
with one or other of two bevelled wheels situated above and below the 
cone, and by driving it rotates in one or other direction an axis which 
controls the engine. 

2369. Sarery Boxes, W. H. Ellis, Strat ford.—Dated 29th June, 1875. 

This invention relates more particularly to what are known as travelling 
cash boxes which are used on railways for receiving parcels of money 
from the officials at the several stations and ———- the fraudulent 
withdrawal of the same, and it has for its object previding additional 
means of security against fraud, such object being attained by a peculiar 

bination and arrang t of a box with a drawer. 


2370. Rattw.y Trucks, H. D. Plimsoll, Gordon-square.— Dated 29th June, 
1875 


The invention consists in dividing the wagon body and frame into two 
halves hinged together at the hs na part, the two parts being capable of 
separating to discharge the load. 
=. Paee AND BLeacuine Jute, H. 8. Haas, Bradford.—Dated 30th 

‘une, 1875. 

To about 100 parts of water at a temperature of say from 199 to 212 deg. 
Fah. the inventor adds about 8 parts of silicate of soda, into which solu- 
tion he places the jute or botanical fibrous materials for about eighteen 
to twenty minutes, after which the material is washed in hot water, then 
in cold, to clear the same from the colouring matter and silicate of soda. 
The subsequent bleaching processes are the same aa hitherto adopted. 





1875. 

This invention comprises the constructing three-cylinder steam 
engines with the piston rods pierced with a port or opening ae or 
+ creme and with a recess or recesses cut in them for the exhaust 
po 
2373. Tursino THE Leaves oF Music, L. A. Vallette, Faubourg Poisonniére, 

Paris.—Dated 30th June, 1875. 

This novel mechanical leaf-turner is posed of a rectangular box, the 
top of which forms a shelf, and is pierced with six openings or longitu- 
dinal slots for the passage of six metallic rods or tes which they 
separate and guide ; these rods or plates, forming dividers and turners, 
are laid beforehand between each leaf of music and are set upon a jointed 
foot notched on one side te receive a small catch-lever, and with the heel 











that agr t would have been atan end, because it was contrary 
to the principle laid down therein. The meeting closed with the 
understanding that wages were to remain unaltered until coal was 
advanced in price. 

After the meeting of the masters, the agents and delegates of 
the men met at Dudley, and, after some discussion, adopted the 
following resolution :—‘‘ That the employers having shown that 
there was no possibility of an advance in the price of coal, and 
therefore that no increase in miners’ wages could at present take 
place, the men who have given notice are advised to withdraw the 
notice and continue work as usual.” 


The first of the current series of quarterly meetings of the iron 
and coal masters and hardware merchants was held yesterday at 
Wolverhampton, and was numerously and influentially attended. 


Much relief was expressed at the result of the meeting on Tuesday 
between the coalmasters and the representatives of the men ; for 
there were firms who, upon receiving the notices from the miners 
for a rise in wages, had sav seriously to contemplate a cessation 
of operations. ‘The existing scales of remuneration to miners and 
ironworkers alike necessitated that there should be no reduction in 
the prices which in the past few weeks have been asked as well for 
pig and finished iron—both best and inferior—as for coal and iron- 
stone of all qualities. Prices all round were declared to be with- 
out quotable change upon the basis of £6 per ton for cold and 
£4 15s. hot blast pig iron of the Lilleshall Company, and £10 12s. 6d. 
for the Earl of Dudley’s bars. Pigs were very strong, and the 
leading brands made in other districts were declared to have been 
sold to the extent of the output for a few months to come. The 
all-mine pigs of Staffordshire were quoted £4 15s., and really good 
brands were difficult to get under £4 12s, 6d. Makers of finished 
iron were firmer in their quotations, by reason of the high price of 

ig iron, than they otherwise would have been; for the demand 
or the finished article, whether of the best or of a medium, or 
indeed the cheapest quality, was not at all active. The minimum 
quotation for bars was still £8, and no difficulty whatever would 
have been experienced in placing orders for singles at as low a price 
as £11. Messrs. Baldwin’s minimum quotation was £13, 

At the corresponding meeting, a twelvemonth ago, Shropshire 
cold blast pigs were quoted at £6 10s., and hot blast at five guineas, 
which were the prices fixed at the previous quarter day, when the 
leading bar firms brought down their prices £1 a ton. South 
Staffordshire all-mine was also, at last January quarterly meeting, 
quoted at £5 5s. to £5 10s. long weight. No changes took place 
either in coal or iron until about the middle of June, when furnace 
coal was brought down 2s. a ton. Consequent upon this there was 
a reduction at the midsummer quarterly meetings to £4 10s. for 
Shropshire hot blast at the furnaces, and £4 15s, delivered in the 


| district. At the same time Staffordshire all-mine hot blast was 
2372. Srram Enorvnes, J. W. Parker, Lewisham.—Dated 30th June, | 


reduced in the same proportion, and the cold blast of both Shrop- 
shire and Staffordshire was brought down 10s., leaving the maxi- 
mum quotation for that quality at £6. At the same meetings the 
price of finished iron was reduced. The £11 12s. 6d. which had 
ruled throughout three quarters for Round Oak bars became 
£10 12s. 6d. Prices remained at this level alike for coal, and pig, 
and finished iron until the latter end of October, when furnace coal 
had put upon it the 2s. which was taken off in the middle of June. 
Asis wellknown, the ironmasters were and are still unable fo recou; 
themselves for this advance, and 1875 closed as 1876 has wi 
£10 12s. 6d. as the Earl of Dudley’s minimum q for 
marked bars. As to sheets, last year began with a very brisk de- 
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ordinary singles for home use being quoted at the Wolver- 
£2 difference 


mand, 
hampton Jan uarter ——— at £ The 
seote thes price aed the prtoe of -day has-been lost by 


stages—for ough the sheet branch has been better off than any 
other throughout the whole of the past year, the excitement 
which characterised the begin of the t onth was not 
maintained, and the prospects of the upon which we have now 
— are very different to those which distinguished the opening 
ti) 

The stiffness in the quotations of the pig iron firms observable in 
Wolverhampton was strikingly manifest in Birmingham to-day— 
Thursday. It was clear that the proprietors of mills and forges in 
this district have, in the past fortnight, been making purchases in 
advance of their requirements, to a larger extent than had pre- 
viously been the case. It would seem as if there were few firms 
who have not secured a supply to nearly the end of the quarter. 
This, combined with the demand for finished iron, and the needs 
of the steel makers, both at home and abroad, have filled the order 
books of most of the blast furnace proprietors who send their 
hardwares into this district beyond the end of the current quarter. 
I have reason to know that the great Barrow Company have sold 
all that they have for disposal as the product of the furnaces they 
intend blowing throughout the ensuing six months. There are 
other pig iron makers who could largely increase their output by 
the blowing-in of furnaces; and it is significant of the prices at 
bea the socast orders — been Pn - we do = hear of 
much preparation being made to increase the output. Owing to 
the at as of which I have just spoken, agents had no hesitation in 
asking good prices—and, indeed, in attempting to get more money 
than they would have accepted a week and a fortnight ago. But 
consumers had mostly supplied their wants; and no great amount 
of new busi was transacted 

The quotations of local firms were hardly so strong as they were 
last week, when some fear existed that the colliers would strike 
for an advance in wages. In their case the sales have not run so 
near to the make. On the contrary, first-class Staffordshire pigs 
are ie in excess of the consumption ; and the stocks in the 
hands of wealthy makers show a tendency to diminish in only a 


7 ratio. 

me orders were given out for local finished iron, but they were 
not to the extent that would seem to justify the proparations 
which mill and.forge owners a) to have made in their buying 
of pigs. The rates of the finished iron makers were more open to 
negotiation than might have been expected at a time when pigs 
are so firm. Of this, the explanation is found in the =e 
demand which is just, now experienced for nearly all the products 
of the mill and forge. The year has tamely ; a little more 
Pg is almost certain as the days lengthen ; yet it is quite within 
the bounds of likelihood that some of the pigs which the finished 
iron firms have bought will be delivered with less promptitude 
than certain of these ioe may perhaps desire. 

Merchants who ato. foreign customers expressed their belief 
to-day that it will be im le for the ironmasters of South 
Staffordshire to continue to demand £10 for marked bars if they 
are to do any business. 

The direction of wages in the North of England, and the effect 
which the forthcoming reductions must have upon the prices of 
the Cleveland firms, was pointed to as conclusive that quotations 
must come down in South Staffordshire. This the ironmasters of 
the locality were unprepared to admit, since it is really a fact 
that labour, alike at the collieries and the ironworks, is at the 
present moment not over and above the demand. Unless wages 
can be brought down, it was spoken of as impossible to lower 
quotations. Large buyers, nevertheless, held their own views, and 
are evidently waiting to see what will be the issue of the wages’ 
arbitrations now going on in respect of botla the colliers of Durham 
and Northumberland, the ironstone miners of Cleveland, and the 
finished ironworkers thereabouts, 

Coal is less difficult to get than before Christmas, both at Can- 
nock Chase, and about Dudley, and the Black Country generally. 
Prices were based upon the quotation of 13s, for furnace coal. 

The quartely pay days of the merchants and factors of Birming- 
ham and the district have passed over satisfactorily. 

Negotiations have been concluded with a fair amount of 
confidence, and the general business prospects both at home and 
abroad tend to foster increased enterprise on the part of our 
manufacturers, As neither iron nor coal has advanced in price, 
the hollow-ware makers have determined to make no change in 
their quotations before Lady day. Steadiness marks the engineer- 
ing ironwork establishments; and mill gearing, gas and water 
mains, and other descriptions of heavy iron-foundry produce com- 
mand ready sales. Naval and marine ironwork is in moderate 
request, edge tool manufacturers are fully engaged, and further 
amelioration is seen in the condition of the Wednesbury tube 
trade. Builders’ and furni ironmongery are largely in 
demand, particularly for the home and the colonial markets. 
General castings are being sold with healthy freedom, and the tin- 
plate workers and the japanners are fully employed in the produc- 
tion of season goods. Its and latches are being extensively 
made, and activity distinguishes the wrought nail trade. 

John‘Saxton Chambers, Edward Ellis, Joseph Shortridge Allison, 
and Joseph Twentyman, on may oy? co-partnersbip at the Delph 
Ironworks, Brierley Hill, under the style of Chambers, Ellis, and 
Co., met their creditors in Birmingham on Tuesday. The state- 
ment ‘of affairs showed :—Creditors unsocured, £3087 12s, 3d. ; 
creditors partly secured, £4724 8s. 4d., less estimated value of 
securities, £3671 17s.—£1051 11s. 4d. ; creditors to be paid in full, 
£60 8s. 1d. ; liabilities on bills discounted, £857 10s. 8d., of which 
it is ex there will rank against the estate, nil; total, 
£9200 11s. 8d. There were on the credit side the following items : 
—By stock loose at works, £736 8s. 9d. ; book debts, £393 19s. 10d., 
estimated to produce £380; total assets, £1116 8s. 9d. An offer 
of 2s, 6d. in the pound was made on behalf of the debtors, but the 
— rejected the offer, and determined to wind up the estate 

'y liquidation. 

In the Birmingham Court of Bankruptcy, on Monday, a petition 
for liquidation, with liabilities estimated at £16,700 and assets at 
£9300, was filed on behaif of Charles Boundy, of Hartshay, near 
Ripley, Derbyshire, spelter manufacturer, a as ‘* The Ripley 
Spelter Company,” also in co-partnershi; with John Owen, as tin 
smelters, under the style of “ The Tin Smelting Com »” and 
likewise ing on business at 53, New-street, Birmingham, as 
a metal merchant under the title of “‘ Charles Boundy and Co,” 
The cause of the failure is said to be heavy losses, 

It is desired to increase the make of gas of the Corporation Gas 
Company, Birmingham, to 18} million cubic feet. At present the 
demand is for 15 million. From that there must be a deduction of 
a million and a-half which will be taken away from the Corpora- 
tion when the four neighbouring local. boards and the Walsall 
Corporation have sa their share of the late Birmingham Gas 
Company, the bulk of which the Birmingham Town Council has 
recently purchased. At a meeting of the Corporation on Tuesday, the 
Gas Committee asked to be allowed to provide for an increase which 
will amount in the whole to 33 per cent. on the present con- 
sumption and make. In other words, the committee asked the 
council to commence alterations which will take three years 
to complete, and when complete will provide for three years’ 
additional consumption. The council was really desired to provide 
for six years’ additional consumption, and to do that by an expen- 
diture of money over the next three years. The total outlay 
for two holders is estimated at £65,000; for the retort house at 
Saltley, and alteration £50,000; for the furnishing of the retort 
house, and for the completion of the manufacturing power to its 
full wouter £15,000; for two new holders at Windsor-street, 
which will ultimately be required, £25,000 ; for re-arrangement and 
additions to the mains throughout the district, £25,000 £ a total sum 
of £22,0000. To that was added £60,000 for land, £30,000 of which 
had been oa mt, Altogether, therefore, the sum which the 
council willbeas ed to authorise the expenditure of willbe something 
like £280,000 ; and for that they will get an extension of supply 











which will last them for six The bap toy hate sanctioned 
this diture determined to apply to the Government 
Board for a provisional order to borrow £1,000,000 ; £925,000 for 
payment of structural works, and £75,000 for sewers, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Since last week no substantial change has taken place in the 
general condition of the iron trade; if anything, pig iron has rather 
ee in value, No. 3 being quoted, on Tuesday, on ’C at 
Middlesbrough, at about 53s. per ton, being an advance of ut 
6d. per ton on the rates of the previous week. Although it was 
then the quarterly meeting of the North of England iron and 
allied trades very little business was done, buyers having apparently 
a strong conviction that prices would not in the meantime take a 
much lo: jump. The following figures, issued under the auspices 
of the Cleveland Ironmasters’ Association, were posted up on 
*Change at this market, and were perused with feelings of consider- 
able satisfaction and hope. 





Make of Pig Iron. Tons. 
Month ending 3lst December, 1875 .. .. 171,870 
Month ending 31st December, 1874 175,918 
Month ending 30th November, 1875 + 165,553 
6,317 


Increase upon November, 1875 .. .. .. 

D upon D PG RUE Fs oie? Seah A Sy Ma 4,043 
Shipments Foreign of Pig Tron from Port of Middlesbrough. 
Month ending 3ist December, 1875 .. .. «2 .. «. 20 

Corresponding month last year. 





16,923 





Increase upon December, 1874... .. .. .. os 3,433 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending 30st December, 1875 .. .. «. «. .. 36, 





Corresponding month last year 18,320 
Increase upon December, 1874 17,747 
Makers’ Stocks. 
30th November, 1875 .. .. .. «+ os 71,671 
3lst December, 1875 . .. 74,258 
Increase upén November, 1875 2,587 
. Abstract :— 

Increase in make upon November, 1875 .. .. .«. 6,317 
Increase in makers’ stocks upon November, 1875 .. 2,587 
Comparative Statement, 1875. 

Make of pig iron, 1868 .. .. 1. 22 oe ee + 1,283,418 
Se: WM ke Cs oe: ee ec - 1,459,508 
Ls CC Mere ey mee MS g 
es | Serer errr eh 
aa |: eo ce 0c ee, on 2OOROTS 
me WTS e000 00, ee 00 + 1,999,491 
‘in WIE ce: 00, 00. 00. 00 + 2,001,233 
fs Mor ca ae ee + 2,047,768 

Makers’ stocks, 31st December, 1868.. 80,898 
ae 1869. wets 84,243 

ey 1870..  «. 104,606 

pa 1871. ° 65,601 

he 1872 40,697 

me 1873 80,328 

pi 1874 89,787 

4 10T6.. se? 6 4,258 

Stock in warrant stores, 31st December, 1868 72,029 
ty 1869 =, $1,364 

ie 1870 . 12,739 

ne 1871 2,730 

- 1872 931 

2 1873 nil 

ms eae nil 

1875 nil 


These figures disclose the quite unexpected fact that the make 
of pig iron for last year was Somehianiiir larger than for any pre- 
ceding year; that the stocks of ironin makers’ hands had been 
reduced since the beginning of the year; and that the stock in 
public warrant stores is nil. Only one result could follow from 
such a disclosure. It caused makers to be more firm in their quo- 
tations, and to decline to sell forward except to the smallest 
possible extent. 

The general opinion elicited on Change was distinctly favourable 

‘uture. @ prevailing impression undoubtedly is that we 
have at last hed the bottom of the ladder, and that there is 
little reason to fear further reductions in prices. This remark 
applies equally to pis and to finished iron; but with reference to 
the latter, it is to be observed that although prices do not seem 
likely to recede, they show little or no indication of improvement, 
Trade is flat—as flat as flat can be ; and manufacturers can hardly 
be congratulated on their spring prospects. 

At the end of December there were 116 furnaces in blast and 
43 furnaces out, making a total of 159 furnaces built. The followin; 
are the furnaces now in course of construction:—Swan, Coates, an 
Co., are building one new furnace; B. Samuelson and Co. are 
building two new furnaces; Wm. Whitwell and Co. are building 
one new furnace; Bolckow, _—, and Co., Limited, are building 
one new furnace at Witton Park; the Consett Iron Company are 
building one new furnace, 

The principal event of the week has been the arbitration 
relative to the wages to be paid in the finished iron trade. The 
employers claim a reduction of 1s, 6d. per ton on puddling and of 
15 per cent. in the wages of millmen and of the ironworkers, The 
ae commenced at Darlington on Saturday, before Mr. 

Yilliams, arbitrator for the employers, and Mr. Mundella, M.P., the 
arbitrator for the men. The court resumed and concluded on 
Monday, when it was announced that Sir John Lubbock had been 
mutually agreed upon as umpire, in the event of the arbitrators 
failing to come to an agreement. 

It is not too much to say that the present claim for a reduction 
of es has several very important issues involved in it, and is 
not without a critical aspect. Themen have been reduced already 
from 13s. 3d. to ed ton, and if the 1s. 6d. now proposed to be 
taken off is allowed by the arbitrators, the wages of ironworkers 
will be reduced to a point not hitherto touched in the experience 
of the Northern iron trade. In 1867 their wages fluctuated 
between 8s. and 6s. 6d.; but the latter was only paid in excep- 
tional instances. The condition of the finished iron trade at the 

resent time is no doubt very alarming, but it is extremely doubt- 

ul whether any influx of orders would result from a further 
reduction of wages. It is rather an important fact, as bearing upon 
this arbitration, that since Monday last the iron manufacturers of 
South Staffordshire have met, and resolved that wages and prices 
shall remain as they are. It has hitherto been the custom to regu- 
late the wages of Staffordshire and North of England ironworkers 
not only by the same conditions, but at simultaneous dates; and 
the decision just come to in Staffordshire will not be without its 
effects, seeing that the Staffordshire men are now allowed about 
2s, per ton more than the amount to which it is proposed to reduce 
the Northern ironworkers, in determining the wages which shall 
henceforth be paid to the latter. The award of Mr. Williams anc 
Mr. Mundella is expected to be published on Tuesday next, 

No improvement can be noted in the rail trade, and some of the 
works on Tees-side are likely to be added to those already closed, 
should the decision in the wages question be given against the 
employers. 

Mr. Sergeant Wheeler has consented to act as umpire for the 
Cleveland miners’ wages case, which will be heard at Saltburn on 
the 28th inst., Mr. I. L. Bell, M.P., and Mr, Macdonald, M.P., 
being the arbitrators. The position of the Cleveland miners is at 
present, on the whole, very satisfactory, a full average quantity of 
ironstone being produced, 

rae the fact that coke is somewhat firmer—an improve- 
ment of 6d. tols. per ton having taken place within the last ten 
days—there is nothing to report concerning the coal trade. The 
Durham coal trade arbitration will come on on next Tuesday ; and 
on Friday it is expected to terminate with the hearing of the coke- 
men’s case. The Northumberland coal trade arbitration has been 
indefinitely postponed. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

I HAVE again te report that there has been very little business 
done in the majority of the locai trades during the week which has 
elapsed since my last — was penned, In pig iron, however, I 
continue to hear of a 'y amount of business being transacted, 
at the augmented. quotations of last week. mee” f iron of re- 
putable brand is in Mo sacri good. request, One of the largest 
concerns in North yshire, having seven or eight blast furnaces, 
has the whole of its pig iron contracted for up to about the begin- 
ning of April, This would apyear to indicate a coming revival of 
the manufactured iron trades, but as yet no signs of such revivifi- 
cation are apparent. It is pretty generally conceded, in fact, that 
we cannot hope for any very material bg Aly in that branch 
until wages have again been lowered, and the price of fuel reduced. 
I have on more than one occas.on recently stated that some such 
attempt will presently be made here, the only obstacle, I believe, 
being that at the present time the firms and concerns which are 
employers are not quite agreed as to the mode of effecting the re- 
duction, they are not, in fact, all able or willing torisk a strike of 
any duration. 

e rail trade is still in an exceedingly sluggish condition and for 
aJl that can be seen or ascertained to the contrary, is likely to 
remain dull for some months henceforward. My reports for 
many months past have iterated and reiterated this fact, yet it has 
m freely stated in other places that ‘“‘the Sheffield steel rail 
trade is brisk and that there is a great output.” Nothing could 
more full: 
completed returns for 1875, got out by Mr. Webster, the American 
Consul at Sheffield. I append some of the figures, which show 
a falling off of trade with our once greatest market which is really 
alarming. I may say that I anticipated some of these statistics in 
my report published in THe ENGINEER a fortnight ago. The 
total value of the steel, hardware, and other Sheffieid goods 
“ rted to the United States in the four quarters of 1875 were as 
‘ollows :— 




















S. 6. & a sa. oe 
January .. 56,849 12 84] August .. 60,941 16 0} 
February .. . 63,271 9 au September 59,347 14 4 
March ee os ce §=666,885.18 & —— 
—— Total, 3rd quarter 183,183 13 9 
Total, Ist quarter 185,207 1 0§ eo ee 
_— October .. 50,106 6 10} 
April.. .. .. «. 58,994 0 8} | November 50,954 12 2 
May .. .. «: 59,428 8 0% | December 56,498 17 3} 
June .. 51,864 12 10} —_—__—_—- 
Total, 4th quarter 157,559 16 4 

Total, 2nd quarter 165,281 16 7} ee 
———_—_——| Total forthe year 691,232 7 9} 

July .. .. « o- 69,804 3 45 


In steel, mostly at a very high price, we still do some business 
with the States, and also in cutlery, but not a ey consignment 





of steel rails has béen sent since March last. The following figures 
show each class of separately :— 

Quarter ending M 81st, 1873: Quarter ending Sept. 80th, 1874: 
Steel ie eth ies’ es ce SR ed tijiae ee lee 26g eees 
Bessemer. steel rails .. 62,118 | Rails... .. .. - 91,256 
Cutlery .. .. « « 29,718 | Cutlery .. .. .- oe «+ 79,808 

Quarter ending June 30th, 1873: Quarter ending Dec. 31st, 1874: 
Ste a ce ka as ccs NR IIE ca eel) sea ae a 
Bessemer steel rails .. 98,664 | Raila .. .. «eo oe 1,156 
Cutlery .. 0s ss oe 67,192 | Cutlery .. .. .. oe 19,757 

Quarter ending Sept. 30th, 1873 : Quarter ending March, 1875 : 
Steel ic weer, 06-60 166 > ee Ee sh. dc. on oe 5ee | | 

_ Ps 82,899 | Bessemer rails .. .. 2,301 
Cutlery .. 90,429 | Cutlery .. .. .. « 56,454 

Quarter ending Dec. 31st, 1878 : Quarter ending June 30th, 1875: 
BOO. da. 0g ber: 46 | 06 . od ee ee ee 348 
Rails ee es ee e+ es 84,905 | Bessemer rails .. .. nil. 
Cutlery .. «2 0. oc oo 68,087 |Cutlery .. 1. se oo 30,652 

Quarter ending March, 1874: Quarter ending Sept. 30th, 1875: 
EP ee | ee ere 
Bessemer stecl rails .. .. 180,014 | Bessemer rails’ .. .. .«. nil. 
Cutlery .. .. «+ oo o« 58,608} Cutlery .. .. oe oe oe 57,660 

Quarter ending June 30th, 1874: Quarter ending Dec. 31st, 1875: 
WO cn cs cc. ak’ on. SAREE (ROE 0 cok oe. he is 
Rails -.. . © 134,911 | Bessemer rails .. .. .. nal. 
Cutlery .. .. .. $7,066 |Cutlery .. .. «2 «s « 85,827 


Dur'n; the last quarter of 1875, the exports hence to the United 
States were :— 





£ «4 & #¢ 
Steel .. .. «. «. 87,204 5 9 | Optical goods .. 1615 0 
Cast steel tires 1,651 6 8 |Magnets .. .. .. 6 60#+21 
Do. do., tire blanks.. 847 8 9 | Surgical instruments 104 4 4 
Do, do., axles .. .. 679 14 3 | Surgeons’ lint.. .. 64 0 0 
Do. do., crank axle.. 83 7 7 | Doctors or calico web 11 0 8 
Frogs and frog points 661611 |Hacklepins .. .. 83 9 4 
Iron wire ropes’... 276 138 6 |Umbrellaribs.. .. 783 18 0 
Anvils.. oe 471 911 | Graining combs 165 7 6 
Cutlery .. .. .. 35,827 0 34 |Needles ., e 85 9 
Files .. .. .. «. 7,78915 4 | Screws eo 2613 2 
Saws .. .. oe 130 13 0 | Grindstones 31114 2 
Other tools .. 1,102 14 10} | Stag horn 26. 4p 23 3 6 
Garden tools .. 48 14 3 |Hoin belt clasps, 
Grass hooks . 014 9 brooches, &c., .. 824 4 6 
Sheep shears .. .. 4,348 8 6 |Hogs’guts.. .. .. 65 9 4 
En 3 & waiters, iron 14515 6 Senae eae ona P = 0 
goods .. .. 1315 4 m warp sea 0 
Plated metal .. .. 1414 2 |Saltedskins .. ..° 9,74713 0 
Guns, n_ barrels, Glue .. oo co. ee ae © 
gun furniture, &c. 1,170 8 6 | Crocus ea Wa mee 5 0 
Shooting tackle, Wine, sherry .. .. 82 7 9 
breech-loading im- Pape? 6. se is 0s 1210 0 
plements, &. .. 891 7 & |Woodenware .. .. 909 
Measures, measurin Sundries .. .. « 4017 2 
tapes, rules, lan -————- 
¢c 8, eine 286 18 1 £157,559 16 4 
Small bells 17 9 3 


In the year 1872 the value of Sheffield goods exported to the 
United States was £1,734,626, whilst in 1875 the value was only 


£691,262, a very considerable proportion of which went in the 
earlier part of the year. Hematite pig irons are well 
sustained in value, taking into consideration the prevalent depres- 


sion of the Bessemer d ents. Maryport hematite No. 
3, 72s. 6d.; No. 4, 72s. 6d.; No. 5, mottled and white, 72s. 6d.; 
Bessemer No. 1, 80s.; No. 2, 77s. 6d.; and No. 3, 75s., Millom 
Bessemer, No, 1, 80s.; No. 2, 77s. 6d.; and No, 3, 75s.; ordinary 
No. 3, 728. 6d.; No. 4, 71s. 6d.; No. 5, 71s. 6d.; mottled, 80e.; and 
white 80s. per ton, with the usual 2} off for prompt 

It is becoming evident on all sides that wages questions will 
shortly be to the fore again. In the first place there is the national 
difficulty with the engineers on the — of piecework, the 
bringing down of the ironworks rate of payment to Staffordshire 
level, and, in all probability, the lowering of the local colliers’ 
es, 


wag! 

Some of these steps are looked upon as being absolute necessities, 
so that I shall not be in the least surprised, at any time, to hear of 
a concerted movement in many of the respects I have just named. 
In the local cast steel trade there are further discharges of men 
and economic re-arrangements of the modes of working—sure 
proofs of the unexampled dulness of the industry. Further altera- 
tions will not improbably be heard of vcry shortly. 

A meeting of the shareholders of the Ambergate Patent Railway 
Wheel and Tire Company was held on Monday, and after some 
discussion it was decided to wind up the company, as it was not 


Pethe. whole of the bodies of the 145 men and boys killed by the 
explosion at Swaithe Main Colliery, on December 6th, have now 
been recovered, and the pit will be in bireg: | order next week. 

The coal trade remains moderately active, the demand for house- 
hold qualities being just now stimulated by the severity of the 
weather. Steam and manufacturing fuels are not selling largely, 
and prices are not higher. 


prove the fallacy of these latter assertions than the - 
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874. There is also a slight increase in iron 
78,870-and 72,496 respectively. Steelexports 
tory increase, the standi 
bars, 33,713 ; cases, 
bundles, 22,442 bars, 











and 24,550 




















only 35,714 packages, against 62,719 kages in 1874. The 
pF s show an increase. e heaviest shipments 
abroad go to Norwuy, Sweden, and Hamburg ; especially is this 
the case with icultural ery. e total export of 





y there were great rejoicings at Worsboro’ near 
Barnsley, in connection with the opening of the new colliery of the 
Barrow Hematite Company. Three shafts have been sunk down 
to the Silkstone seam, which is 466 ace surface, the 
sinking operations having been commenced in . 

If our own coal trade is dull and on a smaller scale than usual at 
this season, it does not appear to be so bad as the corresponding 
industry in some parts of the United States. The New York Jron 
Age received here yesterday states that in the Schuylkill district 
of Pennsylvania, 15,000 men have been thrown out, and 40,000 

le deprived of the means of subsistence by the closing of pits, 
and that m the Wyoming district of the same state, 15,000 men 
are out, owing to over production, and will probably remain so for 
three m 











NOTES FROM LANCASHIRF. 
(From our own Correspondent.) 


BusINess in the iron. trade of this district has been very 
unsettled during the past few days in consequence of the quarterly 
meetings held this week at Middlesbrough and Birmingham, and 
at the Maneb weekly ting on Tuesday there was very 
little doing. There have been a considerable number of inquiries 
in the market, but neither buyers nor sellers have been disposed 
to enter into engagements until the result of the quarterly meet- 
ings becomes known. If, however, prices can be arranged there is 
a probability of a fair number of good orders being placed. Lanca- 
shire makers of pig-iron have not been quoting until after the 
Birmingham meeting but they exhibit a decidedly stiffer tone and 
would not accept contracts at the prices ruling last week. The 
productiop of the furnaces at present in blast is generally pretty 
well sold over the next couple of months, but prices are not yet 
suticiently remunerative tc induce makers to increase their pro- 
duetion, although they are only working half their plant. 

i brough iron offering in this district has been very much 
firmer in price, but the quotations for the same makes have been 
very variable during the last few days, No. 3 foundry, delivered 
in this district, ranging from 60s. 91. to 63s. 9d. per ton, and forge 
numbers are quoted at abvut 60s. per ton. Consumers, however, 
do not seem at present disposed to pay the higher rates, as it 
is urged that the prices obtainable for finished iron do not 
warrant any more money being paid for the raw material. 
Manufactured iron is low in price ; the attempt which was made a 
week or two back to secure an advance, has not generally been very 
successful, and orders as a rule can now be placed at the old 
rates, the minimum quotations for bars delivered into this 
district being about £7 15s. per ton. There is, however, very 
little doing, and those makers who have worke! out their cheap 
contracts of pig-iron are under present circumstances scarcely in a 
position to accept orders at the prices which buyers seem only 
willing to pay. 

In the coal trade the recent severe weather has tended to 
brisken up the demand for best coal, but beyond this there is no 
material alteration to notice in the market, which generally is 
rather slack for the time of the year, although prices as a rule 
are well maintained at the rates ruling last month. In the Man- 
chester market colliery proprietors are fairly busy in best coal, 
and in furnace coal what is not being taken by the forges is 
generally being sold for eommon house fire purposes. There 
is, however, no pressure for supplies, as consumers who took in 
considerable stocks a month or so back have not yet got through 
them, other classes of fuel are rather quiet; there is only a 
moderate demand for burgy, and slack moves off very slowly. In 
the South and West Lancashire districts, colliery proprietors 
as a rule are getting rid of their supplies of best coal at 
late rates, and fuel for gas making purposes vontinues in 
moderately good demand, but engine classes of fuel are 
dull and prices still rule low, slack especially being sold at 
rates which are far from r tive, the | ad production of 
this class of fuel, caused by the stoppage of the pits during the 
recent holidays, has, however, tended to reduce somewhat the 
surplus stocks in the market, and there is some prospect of an 
improvement in the chemical trade which would helpup thedemand, 
but until the consumption for iron making approaches something 
like its average proportions, there is little prospect of any very 
materially higher prices being obtained. 

The shipping trade is quiet*both in coasting and foreign accounts, 
but although slight concessions in some cases are obtainable for 
good shipping orders of common coal, good Lancashire steam fuel 
generally maintains late rates. 

The coke trade ti in a dep 
improvement is porsible whilst the iron 
sent position. 














d state, and little or no 
trade remains in its pre- 





(From our own Correspondent. ) 

THE sanguine hopes as to the prospects of the iron trade which 
prevailed at the close of the year have done much to inspire those 
connected with the industry with confidence, and a firm tone has 
since pervaded the market. On Friday business in Glasgow war- 
rant market opened firm at 64s. 3d., and prices ran up in the course 
of the day to 65s. 14d. cash, and 65s. 3d. one month. There was 
a good deal of excitement in the market on Monday, in consequence 
of holders continuing to stand out for still higher rates. A large 
business was done at from 65s. 3d. to 65s. 9d. On Tuesday there 
was a very strong market, with a large business in the forenoon 
at from 65s. 104d. to 66s. 3d. cash, and 66s. 6d. one month open. 
In the afternoon there was alsoa good business at 66s. 6d. and 
66s. 3d. cash, and 66s. 44d. fourteen days open. On Wednesday 
the warrant market was somewhat flat, but steady, with prices 
between 66s. and 65s. 6d. one month open and fixed. The market 
was stronger to-day—-Thursday—and business was done from 65s. 
to 65s. 6d. cash, and 65s. 74d. fourteen days open. 

Though the shipping demand for pigs is at this season necessarily 
restricted, ironmesters are steadily ing for higher rates, being 
—- not disinclined to make additions to stock, rather 

not sell at rising rates. It will be observed from the quota- 
tions of the principal brands, which we subjoin, that they have 


Hardware shows a great falling off, the shipments abroad being . 





No. 3, ; 1, Js, 6d; No. 3, 7s. 6d; 
No. 1, 80s. 6d.; 3, 68s. 6d.; Summerlee, No. 1, 
72s. 6d.; No. 3, ; No. 7a, 6d.; No. 3, Oia, 64.5 
Carnbroe, No. 1, 69s. 3 No. : ‘0. 1, 678.; 
No. 3, 65s, 6d.; Clyde, No. 1, 67s. 6d.; No. 3, 668.; Govan, 
ocewr ara yeh eee a 
0. H 5 
No. 1, 72s. 6d; No. 3, 67s. 6d.; Eglinton, No. 1, 66s. 6d.; No. 3, 
Shan aeenaeagite a rameah ¢ dithe,apeet Peeled, Toned? 
Shotts, at Leith’ No. i, 76s. GL; No. 3, 68a Gd. ; at 


Both home and foreign demands for coal have been limited, the 
shipments being small and the inquiry for household and steam 
coals being alike inconsiderable. There is little alteration in prices. 
H coals are selling, wholesale, at Glasgow, at from 9s. to 
lls. 6d; steam, 9s. to 11s.; splint, 8s. 6d. to 93. 3d.; Wishaw 
Main, 7s. 6d. to 8s, 6d.; and smithy, 14s. perton. In the eastern 
mining counties the trade is moderately active, without any change 
in prices. 

There has been a good deal of discussion here on articles which 
have appe«red in some of the daily papers as to the condition of the 
miners. Fora number of months the miners’ delegates have been 
holding their meetings privately, and their reports as to wages and 
work have consequently not been made public. The writers of the 
articles alluded to have therefore evidently drawn their information 
from reports at least six months old, with the result of considerably 
understating the present wages of the miner, the amount of 
employment he obtains, and the number of hands who are idle. 
The fact is that the condition of the men has iderabl 














pit on Tuesday. Par- 


ticulars are not. yet to hand. This pit is the property of the 


iff, ,841 ; > 8 > > 
2726. ‘Iron "Cait N 7060; Swans on me 
Newcastle, which was 256,882." So aeons 
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improved within recent months, and if we take the county of 
Lanark—by far the most important mining county in Scotland—it 
will be found that the miners have a much brighter prospect before 
them than they had last year, when the quantity of coals lying in 
“bings ” at the pit h ads was very large, and the trade was besides 
unusually dull. Everywhere the accumulations of coal have now 
been well cleared off, and the colliers are as a rule making from 6d. 
to 1s. more wages per day. 

A meeting of miners’ delegates was held in the Royal Arcade 
Hall, Glasgow, on Monday. Mr. Macdonald, M.P , who was un- 
able to be present, owing to his being engaged on an arbitration 
case in Northumberland, sent a long communication to be read at 
the meeting. The hon. gentleman admitted that union was not 
so powerful in Scotland as it had been, but he poimted out 
that it did exist in Fife and Clackmannan, Stirling and 
Linlithgow, Mid and East Lothian, Heywood and Maryhill; and 
it}never existed, he said, in a mere beneficent form, and never, 
in the history of unionism in Scotland, had more money 
been held by those in union. He quoted the makers’ returns to 
show that the make of. pig-iron had been greatly in excess of that 
of the previous year. When he considered the activity that existed 
a few yearsago, there might, to some extent, have been depression in 
the coal trade ; but that the coal and iron trades had been hope- 
lessly depressed was altogether out of the question. -The year 
closed with iron selling at 64s. per ton g.m.b., and they had often 
seen it selling at 10s. less, with the condition of the workmen equal 
to whit it is now; and the makers shipping brands were selling 
at 70s. and 74s. The best Wishaw coa) yet obtained 9s. 6d., in 
some cases even a little more, and the best household coal per 


should not make employers cry out unless their minds had been 
entirely unhinged by the inflated period, and nothing now looked 
like a fair return under 70 or 100 per cent. He was of opinion 
that, with the present rates of coal and iron, the miters are fairly 
entitled to an advance of from 15 to 20 per cent. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A REVIEW of the transactions of last year in the coal trade yields 
matter for satisfaction. Despite a constantly increasing output 
the supply is tolerably well met by the demand, and though there 
have been one or two cases where large stocks of coal have accu 
mulated and had to be sold at a loss, the cases were very exceptional. 
The mass of the coal is sold, and sold at a margin of profit. 

It is noteworthy that for the best varieties of coal there is a well 
sustained demand ; the trucks of Mr. Crawshay, of Mr. Fothergill, 
and the best “‘brands” of the P.D. always figure well at the 
Cardiff docks. This week I visited Cardiff, and was favourably 
impressed with the state of things. Trade has recovered its tone 
and inquiries were numerous, but there was a strong disposition to 
force prices lower. Still if colliery owners or brokers had consented 
to a reduction of only 3d. per ton, it was evident that very large 
sales could have been effected. Buyers exhibited a desire to get 
the best coal put on board at 10s. per ton, a figure which would 
leave the price of coal at the pit’s mouth at too low a rate for the 
coalowners. There is an impression amongst shippers that coal 
will shortly be down to7s. perton. ThisI regard as problematical, 
and judging from the tenacity with which prices are maintained 
not likely to be brought about. In the house coal trade one a 
buyer intimated his willingness to increase his purchase to 17, 
tons at present market prices. 

Iron and steel continue to flag with some few hopeful symptoms, 
which may possibly develope themselves into something more 
practical as the spring opens. A few of the Monmouthshire works 
are busy, and the shipping of iron rails and bars from Newport is 
now in excess of that at Carditf. The tinplate works are doing 
prt aan and prices for ordinary boxes are gone up from Is, to 1s. 6d. 

igher. f 

New works are being planned in several parts, and the desire in 
each case is to get ample water power as being inexpensive. 

Considerable interest has been aroused in the coal districts by 
the statement that a patent has been taken out for utilising 
sewage for gas ; sewage with a certain mixture of oil having been 
found, so it is stated, to produce a good illuminating power, equal 
to that of coal gas, and ata iderable reduction in cost. I may 
as well state that colliery owners in Wales and elsewhere need be 
under no very great apprehension unless some other diseovery has 
been made, as the plan has been tried before iu this country and 
in America and failed. One strong prejudice too has to be 
encountered from the public unless it can be clearly shown that 
the combustion is unattended with injurious results to health. 

The strikes in South Wales are coming rapidly to an end. The 
Landore men and the directors have come to a satisfactory arrange- 
ment, and work has been resumed, while the Pentre hauliers, 
having been sumone: for leaving work without notice, have paid 
£5 each as a penalty for their shortsightedness, and gone to work 





again. 

The Blaenavon men still keep out, but as the pudlers have inti- 
mated their wish to take a reduction of 10 per cent., a settlement 
is not very remote. 

Vipond and Co., of Pontypool, have concluded a contract for 

lying the Aberdare Gas Works with coal. They now supply 
Merthyr, and also gas works in the Rhondda Valley. Their rock 
vein ranks next to the Energhyr, and the Llaniivit Wallsend for 


gas cing b 
So Show on the Cwmfelin Valley is now in good work- 
ing order, and already the mineral traffic is extensive. One 





thus the most hazardous work of a railway is 
danger. 


wagon in Glasgow was something approaching 14s., a price that | 


good 
feature I must note is that shunting is done from the box, and |‘ 








































Copper, Z£4e%a £84 2 beer ad 
British —cake 86 0 0..87 0 0 6150.70 06 
Australian, +) c6 0 0..98 0 © 9 0 6..910 0 

~|S7 0 0..€8 0 0 950.9 70 
+] 97 0 0.68 0 0 726.700 
+ /805 0.83 0 0 650.706 
z 0 = 0 . 
° 0 0..95 0 310 6.3 
-}000..090¢ 0 hy Be fa 
40 0. 
012 0..013 6 ‘ af higad 
018 ¥..0 0 0 510 0..6 00 
-| 010 0.000 40 6..410 0 
Ool7 6..018 6 615 0..8 0 @ 
0%’ 0.116 ll 0 0..11 10 6 
0 7 6.010 6 1llo0 0..18 06 
ll 0 0.18 0 0 
013 0..013 0 120 0..0 00 
012 0..4 60 .|12 0 0..14 0 0 
0 9 0.014 0 - | 64 0 0..0 0-0 
038 6.05 0 
09 60..0h 6 22 0 0..9 5 0 
23.10 0..% © 0 
0 9 6.010 0 . {210 0..2215 0 
012 6..018 4 000..0 00 
vl 1 0 6 2315 0 0600 
1615 0..27 0 0 
110.120 wild 0..0 00 
019 6.1098 000..0080 
012 0.. 018 ¢ 5 seeeeees | 3S70 0..0 0 0 
*Bd..00 0 Brown ......+...| 2010 0..80 0 0 
03 0..0 54 Yellow to tinged... | 31 0 0..34 0 0 
000.0080 srcecsceseeee, [24 5 0.84 7 6 
07 6.0 8 ¢ Olive, Gallipoli .....) 0 0 0.0 00 
076.090 Spanish ... +} 000.000 
-|39 0 0..0 00 
8 0 0..819 9 Rangoon Epxit (c. 
715 0.. 810 0 Price &Co,’s), p.gail.| 0 3 6.0.0 0 
8 0 0.. 810 0 Rapeseed, English pale | 38 5 0..3'10 0 
8 0 O..lu Dd 6 #610 0..2615 0 
810 0.. 810 6 38 0 0..89 0 0 
815 0..9 00 -|000.000 
le 0 0.13 0 0 -|.0 00-000 
WOMON oe 6. ceee 760.9 O08 3410 0..85 0 0 
Cleveland— . 2 0 0..30 0 0 
Angleand bulb ..| 8 0 0..8 5 9 300.000 
iler + |. 9 5 0..920 0 32 0 0..84 0 @ 
Cable iron.. lo 5 @..11 0 @ 
Nailrods .. 715 0..8 5 @ 1200 0..0 0 
Rivet iron.. 1015 0..11 0 0 1450 0.000 
Ship places 7Woe.8 00 wl 0..0 00 
Cleveland, comm 7 5 0..710 0 
Bem oc ..00 v0.8 00 3 7 6..2515 0 
Best best .. B82 0..9 00 0vO-.000 
Puddied ........ 450.500 
Hoops, first quality— 00.800 
Birmingham ....|1010 0..1210 0 0, 0..138 0 0 
Cleveland ...... .|11 0 0.. 00 0 0..% 0 0 
London .... 0..118:10 0 Do., best, do, . 0 0..55 0 0 
Staffordshire 0.1210 0|| Do, spring ... 0 0.20 0 0 
‘ales .s00 0..11 0 0 Swedish keg 0 0..19 0 0 
Yorkshire... 0..12 0 6 
Nailrods ... O.. 91) GO} Tallow .........6. 004. | 3) 0 0..56 0.0 
Glasgow . 0.000 St. Petersburg, YC new | 5215 0..53 0 i 
Swedish . 0..1610 0 Old ....sseceeeeee | 5) 10 0..51 0 
Vorkshire...... ll 0 0..lh 0 0 
Pig in Cieveland— 0..86 0 0 
Nol... eee | 215 6..0 0 0 0.000 
214 6..0 006 o..000 
213 0..212 6 0.0 00 
211 0.000 0..7910 0 
28 0..0 00 0.008 
274.000 » per box, 135 
215 0.000 sheets—London— 
Pig in Scotland. TO. coke, .. oot 2°38 Ws BT'S 
No.1... 370.000 i 0 6@0..000 
356.000 170.113 6 
00 0..0 00 
380.390 
370..0 00 
35 0..3 6 0 17 6..110 6 
600.750 116 0..1188 0 
114 0..116 © 
90 0..975 0 220.000 
900..910 0 © 07%... 0 O8F 
0 0 0..1910 0 3% 0 0.31 O8 








PRICES CURRENT OF TIMBER. 
I Por Load of 50 cubic feet. 4.8 ar 

















































Per Load of 50 cubic feet. 45. 4 5. || 
Baltic Fir Timber— || Deals, &c. (eontinwed)— 
BIGR 60 6000 00500: ose: voce .see OUR Si SF 0 
Dantsic and Memel, crown . 420 SW) 1515 
Best middiing........ 319 416) 1 
Good do. and 2nd .... 3 0 4 0) 19 0 2310 
Common middling.... 215 3 ¢ 120 «1415 
Undersized .... . 212 » 18) uo 
- 2 62370 12 0 
Stottin .......006 - 3 0 810) lo 0 
Swedish ...-.sescceseceeesse 210 219) - 9 10 
Swedish and Norway balks.... 2 0 send > 90 
Baltic Quk Timber— | ‘ 810 
Memel crown .....6ceeseeees 515 8 © on 
EA es . 30 
Dantsic and Memel,crown.... 510 8 6) per 
Brack & umsquared 5 y 6 0 Memel, - 2% 0 080 
American Timber— | 19) 09 0 0 
Red pine for yardsand spars ... 410 610) Odessa, + 20 0910 0 
Mixed and building.. 310 4 |) 16) 0170 0 
sereees 519 6 10) . 880 90 
- 510 610 
- 40 420) ian csccceee @ 0 92 0 
- 8045 Bosnia, barrel ........ 2910 3110 
/ 456 0 Wainscot Loge, per Y8ft. cube— 
- 410 60 Riga, crown ( andDutch) 515 610 
657 0} - 46 60 
410 6 9 415) 610 
507 0) »~ 815 45 
30 815 
210 215 7080 
- 40 6 0 5e@ 60 
40 $ tei) 
- 9 012 0)| Mahogany and Furniture Woods— 
K - 8 Olli OF Per enperficial adad 
j - 9 0 3 0|| Mahogany, Honduras, cargoav. 0 340 Sf 
ie + lWwlels 20) Mexican, do. 0 ° 4 
a - 809 6 Tubasco, do......... 0 0 5 
Australian, & ombark eooees 2 RHI0 @]) ——- -@ ri . . 
Deuls, &c., per Petersburg Standard— } St oo 
Archang.i, Ist yellow ........ 15 0136 10/ St. Domingo, curls. 1 0 2 0 
12 018 5) Cedar, Cuba..-..-.seeeeeeeeee 0 4 0 4 
v15 0! Honduras, Mexican, &c.. 0 330 4; 
-Ttljpith Pencil, ordimary..... .. 0 2 0 2) 
«+ 91m 0} = t Good -0304 
white iH ‘alnut, Italian—Large 0507 
denis, best so Ts 2.6.05 as 0165 lack Sea... ~@3 04 
Norway deals, otuer sorw...... 9 01110 5 “ 0 BO 4 
Bas all sors...... Maple, bird’seye ..... ~0507 
Swedish deals, mixed .......+ Sacinwood, St. Domingo 1016 
Inferior and 4th 71010 0 er ton. £s £24 
attens 40s. less than denis. Satinwood, Bahama ........ 7090 
Pinlaui deals, ist. .......... 11 523 , Rio... 140 20 0 
MawGins .. 00.0265 «. ¥ Sibdo} Bahia .....++.+. 2 0B 
Hand-awn deals .... Z1ly 8 Walnut burrs, fair to + 22 0 40: 
Haud-sawa battens.... 7 0 8 O1i Choice parcels... .. 50 0100 0 
TuRoat Ingrration.—‘‘ The throat and windpipe are especially 
liable to causing soreness and dryness, tickling and 
irritation, inducing cough and are the veice. For these 
use glycerine in the form of jujubes. Glycerine, in 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of ey Persie od 
6d. and 1s. boxes (by 8 or 15 stamps), and tins 














“Jax. 2, 1876. 





THE ENGINEER 





37 








FOG SIGNALS. 


Tue question of fog signalling has ever been an import- 
ant 8 and the attention of the “elder brethren” of 
Trinity House has often been turned to it. We have now, 
however, to report a much more thorough investigation 
than has F saggivete been made, which has been insti- 
tuted by the constantly increasing need of such Ye 
coupled gg - re that wee — the 
superiority of the fog signals employed in erica, 
both - the eal of a and. the United 
States. In the latter part of 1872 Sir Frederick 
Arrow and Captain Webb beg out to = rica and meee 
a tical investigation into the si ing arrangemen 
pig on the American and Conadien seaboards. They 
found that the subject of fog signals had been more 
systematically and thoroughly dealt with than in our own 
country. This circumstance is due to the fact that fog is 
exceedingly prevalent in America at certain seasons of the 
year. “The Trinity House ‘Committee say :—“ We found 
that fog signals were used in the same way as lights and 
beacons in fine clear weather, and are trusted to almost as 
implicitly. American vessels run by them, irrespective of 
all considerations of crowded navigation or of other marks. 
..... Fog may be said to be the normal condition of 
he American coasts for full one-half of the year or more ; 
shipmasters and owners cannot afford to be stopped by it, 
consequently they run the risk.” Nevertheless, Admiral 
Collinson—from whose paper, which was read by him at 
the United Service Institution, we are now queting—says 


that on the other side of the Atlantic there prevailed as | an 


much ignorance as regards the usp re of sound in 
different conditions of the atmosphere, and of the relative 
value of the various instruments employed, as in England. 
In fact, it became evident to the “elder brethren ” that it 
was desirable to make, if possible, comprehensive and 
exhaustive experiments on the subject, considering, with 
their late scientific adviser, Professor Faraday, that “a false 
a to the mariner is worse than no promise at all.” 

ith the support of the Board of Trade a special com- 
mittee was appointed consisting of Captain Drew, Admiral 
Collinson, and Captains Were, Close, and Atkins, who 
acted in concert with Dr. Tyndall—the Corporation’s pre- 
sent scientific adviser—with Mr. Edwards acting as secre- 
tary. The South Foreland was selected for the place where 
the experiments were to be conducted, and a long series of 
trials was commenced, the results of which must be con- 
sidered satisfactory, chiefly because the principle on which 
all calculations and facts are based is the minimum result 
of the signal. That is to say, the power of signalling yao a 
ing greatly according to circumstances, the sound must only 
be reckoned on at the minimum distance. Before going 
into the details of the experiments with the signalling 
instruments, it is desirable to understand the physical con- 
ditions with which we have to deal in the propagation of 
sound, as discovered by Dr. Tyndall after long investiga- 
tion into the matter. 

We may remind our readers that the vibrations of sound 
taking place in air might naturally be expected to be liable 
to be much affected by wind and other disturbing causes, 
which would not influence those ef light, which take place 
in the inner stellar medium. In fact we have two media 
in which we may signal—the air by sound, and the inner 
stellar medium by light—so that when the physical con- 
ditions are such that an obstruction is caused in the way 
of one method of signalling, the other may yet be available. 
Happily it turns out that this is so in a remarkable degree, 
for a fog, which prevents the passage of light, proves to be 
a favourable state of the atmosphere for the propagation of 
sound. To come to Dr. Tyndall’s report, however. The 
variation in the power of sound is the chief difficulty. 
With regard to this he says :—‘ We have had very remark- 
able fluctuations in the range of the sound, that range 
varying from three or four miles on May 19 to 104 or 123 
miles on the lst of July. The direction and force of the 
wind, known to exercise a potent influence upon sound, 
entirely fail to account for these fluctuations, nor could any 
other observed metecrological element be held responsible 
for them.” 

On two days, apparently similar, the range in sound 
would be entirely different. Dr. Tyndall says again :— 
“ Thus each succeeding day provided us with a virtually 
new atmosphere, clearly showing that conclusions founded 
upon one day’s observations might break down in the pre- 
sence of the phenomena of another day. This was most 
impressively demonstrated on the day now to be referred 
to. The acoustic imperviousness of the 3rd of July was 
found to be still greater than that of the 2nd ; while the 
optical property of the day was sensibly perfect. The cliffs 
of the foreland could be seen to-day at ten times the distance 
at which they ceased to be visible on the. 1st, while the 
sounds were cut off at one-sixth the distance. At 2 p.m. 
neither guns nor trumpets were able to pierce the trans- 
parent air to a depth of three, hardly to a depth of two 
miles. This extraordinary opacity was proved to arise 
from the irregular admixture with the air of the aqueous 
vapour raised by a powerful sun. This vapour, though 
perfectly invisible, produced what I have called an acoustic 
cloud impervious to the sound, and from which the sound 
waves were thrown back as the waves of light are from an 
ordinary cloud.” Dr. Tyndall says again :—“ Casting our 
eyes back upon the observations here recorded, we find the 
sound range on clear calm days varying from 24 to 16 
miles. It must be evident that an instruction founde 
on the latter observation would be fraught with peril in 
weather corresponding to the former. Not the maximum 
but the minimum sound range should be impressed upon 
the mariner. Want of attention to this point may be fol- 
lowed by disastrous consequences.” This obstruction by 
aqueous vapour was found to act as a sort of reflector, for 
it did not pan the sound, or convert it into force in some 
other form. It simply threw it back. Dr. Tyndall says :— 
“The body of air which had already shown such extra- 
ordi power to intercept the sound, and which mani- 
fested this power still more impressively later in the day, 
was now in front of us. On it the sonorous waves impinged, 
and from it they were sent back to us with astonishing 





intensity. The instruments, hidden from view, were on the 
summit of a cliff 2z5ft. above us, the sea was smooth and 
clear of ships, the atmosphere was without a cloud, and 
there was no object in sight which could possibly produce 
the observed effect.- From the perfectly transparent air 
the echoes came, at first with a serenely little 
less than that of the direct sound, and then ying y 
and continuously away. The echoes reached us if by magic, 
from absolutely invisible walls.” in, “ whatever might 
be the state of the weather, cloudy, serene, stormy, or calm, 
the aerial echoes, though varying in strength and duration 
from day to day, were never absent; and on many days 
under a perfectly clear sky they reached (in the case of the 
siren) an astonishing intensity.” 

As might be ped yas) exercised a great influence on 
the range of the sound, but Admiral Collinson observes 
that happi'y high wind seldom accompanies a thick fog ; 
moreover, it ap that a sound travels very well across 
the direction of a wind, but in connection with this is 
mentioned a circumstance that ap to be inconsistent 
with it; namely, that in case of a high wind the best plan 
was to direct the instrument right against the wind, when 
the wind carried “the sound effectually to the leeward 
part of the are required to be guarded ; this pointing to 
windward will therefore be always adopted in the future.” 

With regard to the effect of rain and hail, Dr. Tyndall 
says on one occasion: “ The heavy rain at length reached 
us, but although it was falling all the way between us and 
the Foreland, the sound,instead of being deadened, rose 
Lash ape in power. Hail was now added to the rain, 

d the shower reached a tropical violence. The deck was 
rye | covered with hailstones, which here and there 
floated upon the rain water, the latter not having time to 
escape. In the midst of this furious squall both the horn 
and the siren were distinctly heard; and as the shower 
lightened, thus lessening the local noises, the sounds rose so 
in power, that we heard them at a distance of 74 miles, 
distinctly louder than they had been heard through the 
rainless atmosphere at 5 miles,” 

And with regard to fog, Dr. Tyndall says : “ The expe- 
riments thus far made are perfectly concurrent in indicatin 
that at the particular time when fog signals are pena 
that is, during foggy weather, the air in which the fog is 
suspended is in a highly homogeneous condition ; hence it 
is in the highest degree probable that in the case of a fog 
we may rely upon these signals being effective at much 
greater distances than those just mentioned. It is hardly 
necessary for me to say a word to guard myself against the 
misconception that I consider sound to be assisted by the 
fog itself. Fog I regard as the visible result of an act of 
condensation which removes the real barrier totransmission, 
that barrier being aqueous vapour, so mixed with the air 
as to render it acoustically flocculent or turbid. The fog 
particles appear to have no more influence upon the waves 
of sound dan the suspended matter stirred up over the 
banks of Newfoundland has upon the waves of the 
Atlantic.” 

In dealing with sound, then, we are for the future to 
understand that it is, on the one hand, generally capable of 
Lie en with great power through fog, through rain, 
and through hail. This is highly satisfactory, if reliable. 
On the other hand, it is liable to be stopped and thrown 
back by an acoustic obstruction in the air on certain days, 


re gear on very clear days. This again is satisfactory, 
for the difficulty occurs just at the times when the signals 


are not required. Lastly, wind has a great effect upon 
it. This last point is the most troublesome, and the 
least clearly defined question that is touched upon, 
except indeed one which Admiral Collinson quotes from 
Professor Henry, chairman of the United States Light- 
house Board. He says—“ The phenomena which had been 
observed at this and other stations along the coast, con- 
sisted of great variation of intensity of sound while 
approaching and receding from the station. . . . The vessel 
was approaching Whitehead from the south-westward, 
when at a distance of about six miles from the station, the 
fog signal, which is a 10in.. steam whistle, was distinctly 

received, and continued to be heard with increasing 
intensity of sound until within about three miles, when 
the sound suddenly ceased to be heard, and was not per- 
ceived again until the vessel approached within a quarter 
of a mile of the station, although from conclusive evidence 
furnished by the keeper, it was shown that the signal had 
been sounding the whole time.” 

An acoustic cloud of this character on a foggy day is so 
alarming a possibility that it may be said to reduce all 
that has been done to a question of probability instead of 
reliability. If a ship is liable to enter an atmosphere 
which renders it impossible to hear a powerful whistle 
until within a quarter of a mile of it, it becomes most 
desirable to know all that can be learned about such a con- 
dition of things, and whether any guide or guarantee as to 
safety from it can be given. According to the measure of 
the probability of its occurrence, it destroys the reliance 
var can be placed on all that has been ascertained gene- 
rally. 

As to the kind of sound or note that is heard furthest 
there is much difference of opinion; but the preponde- 
rance of evidence is decidedly in favour of a deep rather 
than a'shrill sound. If this is correct there is an analogy 
in the case of sound with that of light, for in both cases it 
is the slow long wave that is propagated the greatest dis- 
tance. Red is the colour that causes the slowest vibration, 
and, as any one may observe for themselves on a foggy 
night, all lights as they become more distant appear redder 
in hue, the other waves in the spectrum being absorbed 
and flost in greater proportion than the red. We are 
eens, connection between the effect of fog more than 
any other medium in the case of light and sound, but 
merely calling attention to the bare fact that the slow 
long wave. is propagated further bape a resistin 
ihettiian than the quick one, in the case of sound as we 
as in that of light. 

The question of particular sounds or notes brings us 
to that of the instruments themselves. They are as fol- 
lows :—Air horns or trumpets, steam whistles, the siren, 
and guns or explosive reports projected by various means. 





Air-horns and trumpets have been for some years used 
on our own coasts, but had never been tried in competition 
with other instruments before, and were therefore tested 
in this investigation. The horn is a brass trumpet, Sft. 
6in. long, 3in. diameter at the mouthpiece, and about 23in. 
at the mouth (see 46, Fig. 3). it has a steel “reed,” 
103in., 3in. wide, jin. thick, which is adjusted to suit the 
fundamental note of the trumpet, and made to vibrate by 
air at 18 Ib. pressure, Fig. 3 and Fig, 4. 

Whistles are of several kinds—namely, the American, 
the Canadian, Holmes’ and Bayley’s of twoesizes, C H 
Fig. 2. The principal size was about 12in. im diameter ; 
they were driven by steam at about 74 Ib. pressure. 

The siren, Fig. 2, is a steam sounding instrument—it 
might be called a kind of steam trumpet. sound is 
caused by the passage of steam at 70 lb. to. the square inch 
through the openings made by the revolution of: one. disc 
with radial slits cut in it in front of a similar dise fixed 
in the trumpet, Fig. 5. The most effective rate of-rota- 
tion is from 2400 to 2800 revolutions per minute. ..The 
trumpet is of casi iron. 

Sir F. Arrow, in his report on the whole experiments, 
a that the whistles showed a marked inferiority to the 
other instruments. The Canadian was better than: the 
American, but all had the fault of yielding’ a deafening 
roar of a local character, bearing out what we have said 
as to the sharp sounds not being those which are -best 
propagated to a distance. It is reported th. t the sound of 
a whistle when upright is best heard in the horizontal 
plane in which it is fixed. The trumpets are better than 
the whistles, and their use may be at present continued. 
The siren, however, is by far the most powerful of these 
kind of instruments. Of it Dr. Tyndall says— “It is 
beyond question the most powerful fog signal which has 
hitherto been tried in England. It is. specially powerful 
when local noises, such as those of wind, rigging, break- 
ing waves, shore surf, and the rattle of pebbles, have to be 
overcome. Its density, quality, pitch, and penetration, 
render it dominant over such noises after all other signal 
sounds have succumbed.” Again—“ What may with cer- 
tainty be affirmed is, that m almost all cases the siren, 
even on steamers with paddles going, may be relied on at 
a distance of three miles, and in the majority of cases at 
a distance greater than three miles.” 

The gun even, it appears, is unable to resist the disturb- 
ing effect of other noises as well as the siren. The siren, 
it is fair to remark, calls for a rather greater consumption 
of coal and water to work it than the whistles. 

It has been found—and this is again in accordance with 
what has’been said as to sharp reports and local:and pro- 
pagated effects—that it is a mistake to make sounding 
instruments or guns of bronze or brass. The latter metals 
vibrate and produce a violent local ring ; but the force 
expendéd in this seems to be taken from the sound-wave 
which is projected in the desired direction, and conse- 
quently iron instruments and guns are to be preferred. 
For guns, however, we must turn to the paper read by 
Major Maitland, the Assistant-Superintendent of the 
Royal Gun Factories, whose province it was to take up this 
branch of the work. The ~~ saping the advantage of a 
distinct abrupt report, which may readily be distinguished 
from the prolonged note of the siren, it was desirable to 
establish some combined system of employing them. The 
most complete arrangement seems to be to employ sirens on 
board lightships and guns on land. 

The problem submitted to the gun factories was the 
following : “ To produce the most far-reaching sound pos- 
sible with a charge of 31b. of powder, and to:enable two 
men to keep up the firing at intervals of not’ more than 
five minutes during a long-continued fog.” To»meet this 
case, a kind of revolving chamber loader was desi,ned— 
vide Fig. 6. The chambers are radiating ones, Tin. in 
depth and 5in. in diameter, in a horizontal disc or wheel ; 
the latter can be forced as tightly as required against the 
harrel by means of powerful screws. The joint is closed 
by a steel ring, somewhat on the principle of the throat 
valve of a hydraulic press. There is an arrangement by 
which the charge is fired by an! ordiaary tube, which can 
only enter when the chamber is in the true firing:position. 
After discussing the question of the two factors of the 
sound which we have referred to as applying to all signal 
instruments—that is, the sound consisting of the vibration 
of the metal, and the sound caused by the wave of air pro- 
pelled forward—Major Maitland observes that the intensity 
of the sound caused by the firing of a gun is much greater 
at any spot in front of the plane of the muzzle of the piece 
than at any corresponding spot behind the same plane, 
which he attributes to a lateral wave caused by the resist- 
ance of the atmosphere to the sudden blow of the expanding 
gas generated by the explosion of the charge. 

Major Maitland discusses the very interesting question of 
the best form of enlarged mouth that could be given to a 

n with a view to the propulsion of sound in the direction 
in which the gun is pointed. For sound, as for light, the 
form of reflector which should preject the impinging waves 
in parallel directions to the front, so as to form a beam of 
sound—if such an expression may be used—is a parabola, 
supposing that the waves all emanated from a point at the 
focus of the parabola. Since it is impossible that the 
vibrations impinging against the sides of the bell mouth 
can be generated at the focus or any other point in space, 
it becomes a difficult matter to decide exactly what curve 
is best. It appears that hitherto a conical mouth has been 
fairly successful, but it is apparent that some. nearer 
approach to the parabola will eventually prove the best. 
Fig. 7 exhibits the section of guns of various forms of 
mouth that have been tried, viz., cast iron plain gun, cast 
iron large cone, cast iron small cone, and parabola. In 
addition to the gun signals, charges of gun-cotton were 
exploded with and without sound reflectors. .The general 
results were as follows with charges of 4 oz. : -- 


Signal Instrument. Relative Order of Merit aud Range in yards. 
5000. 


100 to 1609, 1900 to 4409. 00. 
Plain gun .. .. 8 aA 6 - 5 
Large cone.. .. 4 4 6 
Smallcone.. . "4 3 5 4 
ere 6 8 8 
Gun-cotton in reflector .. 1 1 1 
Gun-cotton in open.. 2 2 2 
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From this it appears that up to 5000 yards range the 
report of 40z of gun-cotton is invariably more distinct 
than that of the same charge of powder. As, however, 
the comparison between equal weights is hardly a fair 
one, for there is no special limit as to quantity, and the 
question being more one of cost of material expended, sub- 

uent experiments were made with charges of equal 

rice, and on a | scale and at longer distances. On 
ay 2, at two «nd a-half miles range, the results of seven- 
teen series were as follows:— 
Means used to Signal. 
Bronze 12-pounder howitzer, 3 |b powder, L. G. 
Cast iron 24-pounder_,, 8 Ib. 

Cast iron 18-pounder gun 3 Ib. 
Gun-cotton apecoamd 4 oe 

1b Ib. 


Order of Merit. 


” ” 


Thus it ars that the guns and powder beat the gun- 
cotton. ere are two possible causes for this, both, 
however, of the same general nature, so that it is less 
important té distinguish between their effects. One the 
increase of range, the other the fact that the observers 
were stationed considerably to the windward. The gun- 
cotton explosion is—as pointed out by Mr. Abel, who sug- 
gested its trial—very sharp and well heard within a certain 
distance, but like the higher pitched sounds of the whistles, 
it is not propagated to so great a distance as the report of 
the gun. It is, in fact, intense but local in its action. 
That the report of 1 lb. should have been estimated as 
louder than that of 14 lb. is to be explained by the fact 
that there was but little difference, and soit was possible 
to make an error in judgment. ‘The brass gun, on this 
occasion, beat tke iron, which has been attributed to the 
calibre of the 24-pounder being too large for the charge to 
have its maximum effect, a suggestion which may or may 
not give the correct cause. 

Eventually seventeen series of signals were estimated 
from the following pieces :— 

Signal Gun and Charge. Relative Order of Merit. 
Cast iron parabolic, with papicor maché wad, 4 oz. ose 
Bronze 12-pounder mortar, with wood plug, 5 oz. 3 
os with junk wad, 5 on. » 8 

In this case, the sound of parabolic gun was invariably 
the most powerful, and was so estimated by every observer. 
So that we are brought to prefer this form of mouth and 
the metal iron to bronze. 

The following explanation of the parabola not giving the 
best results at short ranges, is suggested by Major Mait- 
land. If the charge is not fired exactly at the focus, the 
waves of sound leave with a wider spread than in the case 
of the close muzzle, although their angle of dispersion is 
less ; hence, at a certain distance, the sound of the plain 

un, though more intense at first, has become more widely 

ispersed, while the body of that of the parabolic gun is 
travelling much more nearly in the desired direction. 

Wecan hardly concludelbetterthan by giving asketch,Fig.1, 
of a pattern of revolving signal gun, with parabolic trumpet 
mouth, just completed in the Royal Gun Factories, which 
we suppose-we may look upon as Major Maitland’s de- 
sign. A isa kind of lock, B the vent, C C the chambers. 
This gun has, we believe, been fired, but its powers as to 
sound have not yet been tested. 

Captain Cumins Richards, R.N., of the Hydrographic 
Department, has proposed the adoption of a code of fog 
signals, by which distfnct information of a simple character 
may be exchanged between ships and with the shore. 


Clg Coto 


” ” 
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Climate and Time, in their Geological Relations: A Theory of the 
Secular Changes of the Earth's Climate. By James Cro.t, of 
H.M.’s Geological Survey of Scotland. London, 1875. 

Mr. Cro, whose professional avocations are connected 

with the Geological Survey of Scotland, has long been 

favourably known by his numeréus essays and papers on 
several of the highest and most difficult subjects of terres- 
trial physics and physical geology, the most important of 
which have appeared from time to time in the pages of the 
Philosophical Magazine. With some modifications or 
omissions, and the addition of an introductory chapter, 
this volume consists of a reprint of those papers, and 
although the contents of many, if not all of them, are 
already pretty widely known, their appearance in this col- 
lected form is justitiable, and an advantage to all actively 
engaged in the advancement of the many branches of 
scientific inquiry upon which Mr. Croll has treated. The 
volume, however, treats on subjects too remote from those 
which chiefly engage the minds of our readers to warrant 
our discussing here or at any length Mr. Croll’s views, and 
the book is not one for the so-called “ general reader,” for 
the author’s terse, didactic, and logical style, a. 1 the close- 
ness with which be adheres everywhere to a continuous and 
very often abstruse line of argument, requires all the 
reader’s attention to follow it. Had time and other cir- 
cumstances admitted of Mr. Croll’s having rewritten the 
whole of the essays published as separate papers—but here 
thrown together—it would have been best both for his own 
reputation and for the ease and instruction of the reader ; 
for although the different papers are not here compiled 
quite in the order in which they were written and pub- 
lished, and thus an attempt made to give a better sequence 
as a whole to the views and arguments scattered through 





them, there is still considerable want of systematic con- 


nection between the chapters, and in some cases, as about the 


commencement of chapters xxx. and xxxi.,referring toglacier 


motions, a certain amount of repetition. In his preface Mr. 
Croll tells us that “the aim of the volume, as will be shown 


in the introductory chapter, is to prove that secular changes 
of climate follow as a necessary effect from admitted 
physical agencies, and that these changes, in as far as the 
past climatic condition of the globe is concerned, fully meet 
the demand of the geologist, thus justifying its title, 


“Time and Climate.” 


In his introductory chapter some wholesome lessons 
are urged which a vast majority of the existing school 


; ty to apply. 
is a dynamical science. 


of British geologists would do well humbly to 
Geology, he justly remarks, 


“Tt is not like systematic botany—a mere science 


of classification. It has to explain and account for 
effects produced, and these effects can no more be 
explained without a knowledge of the laws of the 
agents which producea them than can the effects of heat 
without a knowlege of the laws of heat.” In plain lan- 

, the geologist, no matter how wide may have been 
fis feld of observation, must the scientific substrata 
of mechanics, physics, and chemistry, if he is even to 
observe correctly, and safely apply the results of his obser- 


sciences he can be little more than a scientific dreamer. 
Although many subordinate questions are treated at 


grand subjects may be said to form the principal matter of 
the volume-rnamely, the terrestrial mechanism chiefly 
concerned in the climates of our globe, and the changes in 
these of which that mechanism admits; secondly, the 
extreme changes which are supposed to have taken place 
in climate due to extreme changes in this mechanism, such 
as glacier epochs; and lastly, a discussion as to the me- 
chanism upon which the descent of glaciers depends, with 
a statement of the‘author’s own “molecular” theory of this 
mechanism. as to which latter we may remark, although it 


necessary sequence to the other parts of the volume. 
The first nine chapters of the work are devoted to 


which modify the climate of our earth, and these are 
traced to oceanic currents, which, as dependent upon 
and in connection with the winds, are the main 
distributors of the heat annually received from the sun. ‘Ihe 
various theories which have been produced to account for the 
great oceanicmovements as affecting temperature; including 
those of Maury, Findlay, Forbes, &c., are discussed, as well 
as those of Dr. Carpenter, which are considered at much 


The author’s arguments, which show that a great circulatory 


and that Dr. Carpenter’s theory is at variance with sound 
cones or of hydro-mechanics, appear to us conclusive. The 
flow of a river can only occur in virtue of a slope of its 
surface, and in the direction from the higher to a lower 


which may be viewed as analogous to those of a river upon 
a vast seale. The currents of the Atlantic, from the 
equator towards the pole, if due to difference of tempera- 
ture extending to the entire depth of the ocean in different 
latitudes, could only occur if the mean level of the ocean 


latitudes ; but Mr. Croll points out that the contrary is the 
fact, and that upon data which are, no doubt, rough -and 
incomplete though not insufficient, he shows that the mean 
level of the Atlantic is actually lower at the Equator by 


The gravitation theory of the great Atlantic currents is 
therefore a mechanical impossibility. . These currents and 
the distribution of temperature in the northern hemisphere, 
as the author showvs, are mainly influenced by the Gulf 
Stream, which is itself greatly affected by the southern 
trade winds carrying the heated waters of the tropizs south 
of the equator, across the line, and driving them into the 
Atlantic. The powerful effects of this great current in 
transferring heat and modifying climate are shown by 
Mr. Croll’s calculation that “There is actually nearly 
one half as much heat transferred from tropical regions 
by the Gulf Stream as is received from the sun by the entire 
arctic regions, the quantity conveyed from the tropics by 
the stream to that received from the sun by the arctic 
regions being uearly as two to five. 

A discussion follows, in which the author points out the 
great effect upon climate that extreme modifications of 
existing oceanic currents would be capable of producing, 
incidentally correcting some notions on this subject 
advanced by Sir Charles Lyell, as to changes of climate 
produceable by differences of distribution of sea and land. 
These views naturally lead to the conditions which the 
author assumes capable of producing the glacial epoch, 
which he attributes directly to the deflection of such cur- 
rents effected through meteorological changes, themselves 
resulting from astronomical causes. He says, “A high 
condition of eccentricity” in the earth’s orbit “tends, we 
have seen, to produce an accumulation of snow and ice on 
the hemisphere whose winters occur in aphelion. This 
accumulation tends in turn to lower the summer tempera- 
ture, to cut off the sun’s rays, and so to retard the melting 
of the snow. In short, it tends to produce on that hemi- 
sphere, a state of glaciation. Exactly opposite effects take 
place on the other hemisphere, which has its winter in 
perihelion.” 

Thus, although our author agrees with those who have 
demonstrated that no such secular changes of climate as 
the phrase “glacial epoch” indicates, can be produced by 
the slow change in eccentricity, or by any of the other 
minute secular changes known to be in progress in the 
solar system, still he endeavours to show that indirectly. 
that is to say, through meteorological changes, and princi- 
pally the accumulation of frozen water taking place in one 

emisphere, by the ice formed thereon not being given 
time to thaw before the next year’s fall takes place, so in- 
indirectly a glacial period may result from’ the operation 
in a way sufficiently evident. 

Into the arguments by which these views are sup- 
| ported by our author it is unsuitable we should follow 

im, even had we space to do so. It seems to us, how- 
ever, that in the complicated and sometimes dubious 
machinery called up as possible causes to account for the 
existence of one or of several glacial epochs, there is but 
very slender evidence in support of the notion that such 
an epoch ever had any existence in the past history of our 
globe, and no more valuable task could be accomplished by 
some competent and unprejudiced physical geologist than a 
full investigation or re-examination of the evidences upon 
which the occurrence of aglacial epoch has been admitted. 
Broadly viewed, this evidence so far appears to be of two 
classes—viz., deductions from organic remains, vegetable 
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| is certainly connected with what precedes, it is in no : 
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an elaborate and able discussion of the great conditions © 


greater or less length, and with the clearness and exacti- | montonnée, and so forth, may not 
tude that always characterise Mr. Croll’s writing, three | sequences of the emergencies of the dry land above the 


and animal, on the one hand, and the traces supposed to 
be left of the mechanical transport of vast musses of ice, 
the chief of which are the i and markings left 
upon rock surfaces over which the ice is assumed to have 
passed. The evidence of the former class appeets liable to 
many grave doubts, arising from the adaptability of living 
organisms to changes of circumstances and of climate, to 
which no limits seem as yet fixed by natural historians ; 
and as to the second class, it seems to be at least a subject 


vations; and without a working familiarity with these worthy of careful inquiry, whether all the observed 


henomena of scratched or grooved rocks, scratched pebbles 
tise in diluvial matter, — boulders, roches 
accounted for as con- 


ocean level. Such an examivation has certainly yet to be 
made, for we do not find it as yet in a collected form any- 
where, not even in “ Lyell’s Antiquity of Man,” where it 
might well have been expected. With the mass of geologists 
the existence of glacial ‘epochs has been taken for granted 
after such slight examination as to remind one of the way 
in which Peter, in “The Tale of a Tub,” demonstrates the 
existence of the essence of fish, flesh, and fow] in his brown 
loaf. Two grand fundamental questicns have never yet 
been adequately, much less exhaustively, discussed ; first, 
are the phenomena upon which glacial epochs are supposed 

to rest sufficient, and such as inevitably to lead to the . 
conclusion of their necessary existence ; secondly, can the 

phenomena adduced as evidence and consequences of 

glacial epochs be otherwise accounted for without calling in 


‘ any vast vicissitude of climate, and by mechanism known 


to exist at former times as well as now. 
Glacial epochs lead our author on through all the vexed 


_and gigantic phenomena which glacialists have invented, 
| of ice sheets covering whole continents, nay, even the 


greater length, and, as it appears to-us, are fully refuted. ' 


movement due to differences of specific gravity arising from ' 
differences of temperature cannot exist inthe North Atlantic, ‘ 


entire of the terrestrial hemisphere, and to glaciers, and a 
discussion of the various mechanisms that have been 
assigned for their movement of descent, The theory of 
De Saussure, which attributed their descent to weight alone, 
afterwards revived and moditied by Hopkins; that of 
Charpentier, revived by Agassiz, which attributed the 
movement to lateral dilatation by the freezing of water in 
interstices ; that of Forbes, who attributed viscosity to ice, 


' which enabled it to accommodate itself to its irregular bed, 


at the equator were proved to be higher than in northern | 


some feet, than. it is in about the latitude of Eng’aid. | 





' modified by Tyndall, who substituted regelation for 
part of the slope. The same is true of oceanic currents, ' 


viscosity ; James Thompson’s views, which attribute the 
movement to the lowering of the freezing-point due to 
the application of great pressure ; and the views of Canon 
Moseley, who showed that admitting his experimental 
determination of the shearing resistance of ice, which he 
found to be about 50 1b. per square inch, gravitation alone 
could not produce glacier descent, are all discussed, and 
each dismissed in turn as insufficient. The author then 
introduces us to his own theory, first published about six 
years ago, and which he denuminates the molecular one. 
This may be briefly given as follows :— 

. Limiting our considerations to a single particle or 
molecule, which we may suppose-situated at the surface of 
amass of. ice.at 32 deg. Fah., heated by the sun so that it 
is liquefied, then the energy which has brought it from the 
solid to the liquid state cannot be transferred onward into 
the mass as heat, but as some form of molecular force 
which brings the adjacent particle to the liquid state also, 
while the first particle resumes its solid and crystalline con- 
dition, and thus the energy which liquefied the first particle 
is transmitted onwards from particle to particle, each 
returning after its liquefaction to the solid state again, and 
each particle. in succession diminishing its volume at the 
instant it becomes water, and increasing it again to its 
former bulk when it returns to ice. Two results follow: 
In the imaginary line of transmission there is a loss of all 
shearing resistance at the momentary place of the liquefied 
molecule, and a descent in the whole line due to the differ- 
ence of volume in the molecule as ice and as water. Besides 
this, taking into consideration the crystalline conditions of 
ice, there will be lateral distension at successive points 
aléng the line of motion. What is true of one molecule, 
says our aathor, is true of the whole mass of molecules 
constituting a glacier. “This process is therefore going on 
incessantly in every part of the glacier, and in proportion 
to the amount of heat which the glacier is receiving,” and 
thus acts “as an expansive force tending to cause the glacier 
to widen out laterally in all directions,” but the yielding 
to it takes place in the direction of least resistance—that is, 
downwards upon the inclined bed of the glacier. To state 
fully this plausible, but we believe absolutely untenable, 
theory of the movement of glaciers, would require far more 
space than we can devote it, and we must let it pass with 
but one or two remarks. Assuming Mr. Croll’s funda- 
mental notion as to any one line of thawing and freezing 
molecules to be correct -in which, however, we conceive 


| there are as marge physically untrue—it is necessary 


that he should show that similar lines of like phenomena 
are simultaneously taking place in all adjacent parts of the 
whole mass of ice, otherwise no movement of the mass as a 
whole is possible. 

Again, is there no limit due to mere mechanical pres- 
sure, that is to depth in the mass of ice, at which the 
physical conditions of the theory must fail, and to pass 
over many objections which cannot be briefly stated. Let us 
roughly test its truth by an appeal to fact. A flat mass of 
ice lying upon a level surface and exposed to the heat of 
the sun, must, according to our author's theory, continually 
creep outwards in all directions from its centre and become 
thinner, and at a rate that ought to be observable ; even in 
masses no bigger than the thick ice which covers a pond 
has such a fact ever been remarked. If a glacier have a 
breadth very considerable at some parts, and if its bed 
there be of very small or of no declivity, however large it 
may be above or below, then at such place, movements 
outwards from the centre of the glacier in opposite direc- 
tions and transverse to the general direction of its descent 
ought to be observable, and that, too, according to our 
author, although the transverse section of the bed at this 
point of the glacier were such that the ice would be forced 
up the inclined slopes at each side. 

Have any such phenomena ever been observed? Again, 
were the author’s theory true, the daily movement of 
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BLACKFRIARS BRIDGE-—PERMANENT CAISSONS ON HALF-TIDE STAGE READY FOR LOWERING. 
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descent of every glacier ought to be iy and ceteris 
parrbus proportionate to the total length of the 
glacier itself, which is certainly unsupported by, 
if not distinctly contrary, to the facts of obser- 
vation. It has become gradually more apparent as 
speculation and controversy have proceeded that the 
movements attending the descent of glaciers cannot be 
attributed to any single and unique cause, but are due to 
the united action of a large number of forces, whose 
effects, permanent or occasional, are highly complex, gravity 
being one of these, and the most important, but actin 
along with nearly every one of those conditions, mechani 

or physical, which have been assigned as the sole cause or 
concomitants of the movements of descent. It is almost to 
be regretted that our author, after the lapse of six years, 
should have republished this theory as part of a volume, 
the merits of nearly all the other parts of which are so 
great. 








BLACKFRIARS BRIDGES PAST AND PRESENT— 
AN ACCOUNT OF THE REMOVAL OF THE 
OLD, AND CONSTRUCTION OF THE NEW 
BRIDGE, 

No. IIL 


In July, 1865, the first of the iron caissons for building the 
foundations of the new bridge was lowered into its 
proper position on the bed of the river. This was No. 3 
caisson of No, 2 pier, the caissons being numbered from 
the up river end, and the piers from the Surrey to the 
Middlesex side of the river. In each pier there were 
six of these caissons, a half-plan of which is shown in the 
engraving, page 43. The method adopted for erecting 
and lowering these caissons was as follows:—Piles were 
driven around each caisson, and strong staging made at 
half-tide level, with removable balks of timber placed 
across and planked over. On this the plates for forming 
the caissons were raised and riveted up. The staging piles 
that were driven around the caissons were also used as 
guide piles. At each corner a group of piles was placed, 
and small stages made thereon so as to support the stron 

crabs by which the caissons were lifted and lowered. 
These crabs were placed at such a height above the 
half-tide staging as to allow sufficient room for the blocks 
and falls to intervene between them and the top of the 








caissons. At each corner of the caissons wrought iron 
lugs of sufficient strength were riveted on, by which 
the caissons were slung. All the gearing used for this 
operation was calculated for a working strain of 100 tons. 

The permanent or bottom caissons which were left in the 
foundations, were constructed of gin. and 4in. wrought 
iron plates, with }in. packing where the lap joints occurred, 
ribbed all round at a distance of 2ft. apart with H iron 
6in. by 3hin. placed vertically; inside these wrought iron 
girders lft. 6in. in depth were fixed horizontally around 
at a distance of 4ft. a from centre to centre, in one 
length at each end and in two lengths at the sides. The top 
and bottom plates were each Qin. x $in., and the web fin. in 
thickness, ey were supported in wrought iron brackets 
riveted to the H irons, and clipped to them with cast iron 
clips. Across the centre of the caissons lattice girder struts 
were fixed by bolts to the horizontal girders, and these were 
driven up tight to the girders by elm folding wedges. 
These lattice struts were only used in the rectangular 
caissons ; the cutwater caissons being of a different shape, 
not requiring them. The forms of these, and the general 
construction are clearly shown in the engraving, page 43. 
Around, and nearly at the bottom, two angle irons 
4in. x 4in. x din. were fixed as shown in the engraving. 
The depths of these caissons were Nos. 1 and 4 piers 18ft., 
and Nos. 2 and 3 piers 23ft. each. The total weights of 
them when they were ready to be lowered on to the river 
bed varied from about 60 to 90 tons, according to their 
shapes and depths. When the construction on the half 
tide stages been completed, they were raised by means 
of the crabs before mentioned, placed one at each corner 
for the rectangular, and one at each angle of the cutwater 
caissons. The removable balks of timber on which these 
rested were then taken away, and the caissons were lowered 
on to the bed of the river. Timber packing was placed 
between the sides of the caissons and the eS piles, when 
the caissons were lowered and the process of sinking them 
then commenced. 

The first proceeding was to make a dredging stage, when 
the water was low enough inside the caisson to receive the 
ballast as it was dredged from the bottom. The dredging 
was done with an ordi bag and spoon, which were 
hauled up with the spoon-chain by means of a steam 
crane, and the ballast deposited on the e. This was 
filled into Woodford’s patent skips, and then again by 








steam cranes deposited in barges and taken away, as it 
was always too dirty or muddy to be used for concrete in the 
permanent work. The chains with which the caissors 
were lowered, were kept fastened to them during this part 
of the sinking, so as to keep them level as they went 
down. While they were ually sinking, the upper or 
removable caissons were fixed on the top of the perma- 
nent ones from time to time. These were four in number 
to each permanent caisson, in heights of 7ft. each, 
and were constructed of wrought iron buckled plates, 
;;in. in thickness, riveted on to channel irons, placed ver- 
tically all round the inside of the caissons, at a distance of 
2ft. 11lZin. apart, from centre to centre. Inside these, 
wrought iron girders were fixed, 3ft. 6in. apart, from centre 
to centre, making two in .each height of caisson, with a 
wrought iron lattice girder fixed across the middle. These 
girders were of the same dimensions, excepting at the back 
of the cutwater, which was 2ft. deep, and fixed in a similar 
manner to those in the permanent caissons. The joints 
between these caissons were made with double thicknesses 
of vulcanised india-rubber, placed between them, and bolted 
up tightly. Besides the horizontal joints, there were four 
other, vertical, joints on each set of the upper or ——s 
caissons. They were made on the sides, and near to eac 

corner of them, the caissons being made in four pieces— 
two sides and two returned oom. Of these joints we 
shall have to write hereafter. When the dredging of the 
ballast was finished, divers were sent down to excavate 
the clay, which they filled into skips, when it was lifted 
and deposited in the same way as the ballast was. 
As soon as it was considered expedient, weights, in the 
form of iron kentledge, were placed on the caisson, and to 
assist its sinking these weights were removed to different, 
parts of the caisson, as occasion required, so as to keep it 
vertical. They were placed some on the girders inside, 
and some on balks of timber fixed across on the top. It 
was generally usual to move the upper weights in guiding 
the caisson, When it sunk some three or four feet 
into the clay, and was considered to be watertight—which 
was determined by closing the sluice valves which were 
fixed in the lower portion of the temporary caissons, and 
ascertaining that the water did not lower inside, it was 
considered that the time had arrived for pumping the water 
out. This was done with Woodford’s patent centrifugal 
pumps, driven by a portable steam engine, which very 
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soon showed if the ideas as to the watertightness of the 
caisson were correct. These pumps were used all through 
the work of sinking the caissons, and were found to be 
very serviceable in all cases. 

hen a caisson had been pumped dry and found to be 
watertight, a sump was formed and a pump placed therein, 
which away what leakage there was, and the men were 
enabled to work “ quite in the dry.” In fact, the London 
clay was so firm and hard that the men were glad of a 
little water to dip their excavating tools in, as it consider- 
ably eased their work. At a depth of 8ft. or 10ft. into the 
London clay, or even less, the clay is so hard and solid that it 
may be turned in the lathe, and we have seen many curi- 
ous ornaments made in that manner out of it. After it 
had been proved that a caisson was down to its proper 
level, the bottom was cleaned out thoroughly all over pre- 
paratory to commencing filling in with concrete. 

It must be borne in mind that we have been describing 
the sinking of a caisson where everything went well. The 
numerous difficulties that occurred in other cases we shall 
recount at a future time, when relating the general pro- 
gress of the works. The concrete which was was 
made of five parts of clean Thames ballast to one part of 
the best Portland cement. This was thoroughly well 
mixed on the staging by the side of the caissons, 
filled into skips, and lowered into the bottom of the caissons 
in the first place, and carefully pressed imto the sides and 
corners all round, after which, and as a general rule, it was 
mixed; on the staging and thrown down a wooden shoot 
specially constructed for the p It was put down in 
layers, each of which was fairly set before the next lot was 


thrown in. After concrete had been filled in up to its proper | 


point, which was Sft. from the top of the permanent 
eaissons, and its surface carefully levelled, brickwork set 
in Portland cement was laid up to the tops of the permanent 
caissons, which were 4ft. below low-water mark. 

The foundations of Nos. 1 and 4 piers were 24ft., and 
those of Nos. 2 and 3 piers, in the middle of the river, 
29ft. below low-water mark, excepting in cases where it 
was considered necessary to sink ae lower. The piling 
for the dams was driven at the ends of the spaces 
between the caissons up to the level of the tops of the 
temporary caissons, which were at a level of 4ft. above 
high-water mark. These dams consisted of half timber 
sheeting piles, and when the front piling had been driven 
the spaces between them were dredged, which was done 
by means of a bag and spoon, made specially for this 


work, as the spaces between the caissons were only 3ft. in | 


width, which necessitated the use of a much narrower 
spoon than is generally made. A very long pole or 
shaft was used with it to enable the work to be done from 
the staging. The dredging was done with a steam crane, 
by fixing a leading chain to the spoon. After the dredging 
was completed, concrete was ronal in between the 
caissons excepting about 2ft. 6in. from the back of the 
piling at the ends, where it was left a foot lower, so that 


the bottom of the back of the dam should abut against the | 


concrete. There were angle-iron flanges on the sides of 
the temporary caissons ‘for the sides or backs of the dams 
to rest against. These backs were made of half-timbers 
tied together, with other half-timbers fixed on to them 
horizontally. The dams were required so that the sides of 
the caissons could be taken out, and the work carried from 
one caisson to the other in the dry. While the work at 
No. 2 pier and the taking down of the old bridge was 
going on, the Surrey abutment foundations had been pro- 
gressing well, and after the dam was completed, the 
old stone abutment which was in the way of the new work 
was removed, the excavation completed, and the con- 
crete filling put in. It was found here that the surface of 
the London clay had an inclination down the river, which 
caused a difference in the thickness of the concrete to be 
putin. The ballast was taken out down to the clay, and 
an average of about 10ft. in depth of concrete thrown in. 
It was made in similar proporcions and materials to that 
used for the piers, as previously described, and formed a 
very solid and unquestionably durable foundation. 

After this concreting had been completed, preparations 
were commenced for fixing the foundation stone of the 
new bridge in the south abutment. Plans of the seats, &c., 
to be erected inside the dam were arranged, and although 
all the preparations were carried on with great expedition, 
they took just over three weeks to eomplete them. The 
dam was made into a huge pavilion covered with flags and 
other decorations. The gantries also were decked with 
flags, and the whole had a very pretty appearance. A 
block of granite was worked specially for the occasion, 
with a recess cut in the top of. it to receive a glass bottle, 
in which were placed the current coins of the realm, with 
a copy of the Zimes of the day, and some other papers. 
The stone was set with considerable ceremony by the then 
Lord Mayor of London, who was accompanied by a large 
number of the officers and members of the Corporation of 
London, and a number of distinguished guests. 

The stone was bedded at a depth ,of 15ft. 3in. below 
high water mark at the north-east corner of the abutment, 
13ft. from the centre line of the bridge, and 14ft. 6in. from 
the face of the abutment. The bottle before mentioned 
was sealed up and placed in the recess prepared for it, and 
cemented, There were upwards of 1500 people inside the 
dam, and, although the tide was up during the time of the 
ceremony, not the least leakage could be perceived in any 
part of thedam. Full accounts of the whole affair were 
given in the journals at the time. 

As soon as the decorations were cleared away the brick- 
work of the abutment was commenced, and the work 
pushed on quickly, and {shortly after this the piles were 
pitched for the north abutment dam. 








INSPECTING A RAILWAY. 


Pittsburgh Leader gives the following particulars of the 
of operations followed during the late inspection of the 
et aa nit pol d of which i 

car, on the rear end of w) is 
side of which is a hammer ona 
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greatest number of imperfect joints. 

A careful examination is also made of the roadway, the quantity 
and quality of the ballast, the cross-ties, the distances at which the 
rails are p) apart, and in short, all the details of the track. 
The imperfections and excellences are all noted by each inspector 
as they may strike him, and afterwards @ comparison is made, 
average calculated, and the premium awarded to the supervisor 
having the best average. The premium is awarded in money, and 
it uires from one to two months’ time to determine who 


division was made a few days 
says the Altoona Mirror, “‘ over four hundred 
imperfect joints were indicated by the gong. At each one of these 
a leaded envelope was thrown off to mark their location, and men 
were at once put to work adjusting them, Subsequently another 
i ion was made and only twenty imperfections were found 

and many of them have no doubt since been placed in line and 
made perfectly even. The effects of these inspections are, there- 
fore, the improvement of the whole line, rendering the road 
— even and smooth and thereby securing safety, comfort, and 

uty.” 

A correspondent of the Philadelphia Press, writing from 

i ie the 10th feuh. capes Har sown weeks the.eetnnnes 
of the Pennsylvania Railroad have been cms | engaged in makiug 
a th h inspection of all the machinery of the road, includi 
| the condition of bridges, road-bed, tracks, rolling stock of 

grades, depdts, shops of all description for repair and manufacture, 
and such other affairs as relate to the intricate ramifications of 
this vast ration. This inspection did not merely consist in 
passing ly over the road and viewing it as it is ordinarily 
observed, but the different officials were assigned different and 
specific parts of the road and machinery, which were examined in 
a with ne having them in mh their me 
thoroughly i , their improvement no’ eir enlargemen’ 
(where it Wad bon done) explained, their necessity described, and 
their safety demonstrated, so that the inspection records are now 
in a shape always to enable the officers of the road to understand 
its character and calculate accurately on its capacity. From 
Philadelphia to Pittsburgh the Pennsylvania Railroad may be 
justly set down as the most valuable piece of real estate of its 
class in this country, and capable of being favourably compared to 
any railroad running an equal length through a like territory in 
| the civilised world. The road-bed and track along the entire line 
| is in the most perfect condition. Vast lengths of it contain three 
| and four tracks, while the siding accommodations embrace tracks 
| equal in length to the entire distance many ordi 

ere is not a mile, scarcely a rail, of all this vast accumulation of 
iron and timber, masonry and embankment, but what has been 
overhauled in the late inspection. The: piers, timbers, iron work, 
pia, ape ne construction of every bridge has been oe and 
closely scrutinised. Immense tests were — to them in the 
| presence of the inspectors—the condition of the material of which 
they are constructed thoroughly examined—the character of the 
construction and the perfection of its architecture fully established, 
so that the management of the road now know the extent to which 
it can be used in this particular, and are fully prepared for the 
vast traffic and travel which are sure to pass over it in the “x 
enlargement of business. The bridges on the Pennsylvania Rail- 
roadare certainly the grandest and the safest on the continent: 
while in t ls and viaducts it is not surpassed by the brag roads 
of England, which are noted for their magnificent and ponderous 
displays of masonry. Next in order was the inspection of depdts, 
of which this road owns a vast number tha: are up to all the 
modern improvements and conveniences, Within the last ten 
= all the depéts erected were either of stone or brick. Very 

ew timber structures were put up, but in all cases wheneve: the 
stone or brick could be had they were used in building depdts, so 
that the company will not again be called on to spend any con- 
siderable sum of money for depts for. half a century, unless it be 
in localities where its trade locates new colonies, out of which grow 
flourishing and populous villages. This is one of the wonderful 
effect of this great road. It not only carries commerce between 
populous towns, but it builds towns, and wherever it erects a depot 
the locality speedily becomes a busy mart of manufacturing and 
agricultural shipments. The character of old towns is changed by 
the same influence, as the civilisation introduced by the locomo- 
tive soon displays itself in superiority over the old, the very 
architecture of a locality being changed the t a railroad 
company begins to build in its neighbourhood. Thus the depdts 
of the Pennsylvania Railroad have given a new character to build- 
ing in the localities where they are erected, and in this particular 
the Pennsylvania Railroad Company has been of vast, almost 
unappreciable, service to the public. 

All the great division shops were thoroughly overhauled ; those 
at this point and at Altoona, which is the centre of the company’s 
vast manufacturing operations, being the largest on the line. In 
the shops at Altoona the number of men employed amounts to a 
great army, and the amount of material used is incalculable. The 
condition of all the locomotives was especially noted ; the time of 
service of each machine, when it was built, what its capacity, all 
noted. All the rolling stock, of whatever class, was inspected, 
from the newest style passenger car to the most ordinary truck. 
The property represents millions of dollars, and is constantly repro- 
ducing itself by its earnings. To describe its wear and tear would 
involve a detail in which the reader would take no interest ; but 
its supervision and management, in order to keep the capital 
invested in it active and productive, require an energy which only 
those who bring it to bear can understand. Among the prominent 
officers in this inspection corps, which arrived here last night, were 
the following: G. Clinton Gardner, general superintendent Penn- 
sylvania Railroad, Altoona; F. Walcott Jackson, general 
superintendent of the United Railroads of New Jersey; I. 8. 
Buckalew, superintendent Amboy Division, N. J.; Thos. Gucker, 
Esq., Philadelphia and Erie Railroad; 8.8 Blair, superintendent 
Tyrone and Clearfield Railroad; H. 8. Haywood, assistant superin- 
tendent motive power, New Jersey Division; J. H. Lukens, 
assistant engineer Amboy Division, New Jersey Railroad ; E. B. 
Taylor, assistant engineer Pittsburgh Division Pennsylvania Rail- 

; William H. Brown, maintenance of way department, Philadel- 
phia;J. W. Reynolds, superintendent Erie Division, Erie, Pa.;and 
Hugh Pitcairn, superintendent of Pittsburgh Division, Pennsylvania 
Railroad. These are attended bya large number of subordinate offi- 
cials, who accompanied the i ction expedition as guides to explain 
the character of the work to be examined, While here the excur- 
sionists were lodged in several hotels, Mr. J. A. McCrea, superin- 
tendent Middle Division, having the entire party in charge in their 
i tion at this point, and also entertaining a number at his 

















An American contemporary says, that ‘quite a b has 
sprung up at various points in the country in the working of the 
cinder piles of blast furnaces, For several years iron made ina 
cupola from cinder piles has been coming to Pittsburgh, and has 
been 3 y It was very close, but gave cood 
results in the puddling furnace, especially in mixtures with red- 
short irons. [ron is being made on this plan at Brady's Bend, 
Graffton, in the valleys, at Cleveland, and at Indianapolis, and we 
understand at Chicago and Cincinnati, 


kaown as Buckeye iron. 


private residence. The entire party started eastward to-day. 

As Ihave already stated, the importance of this inspection 
cannot be overestimated by shippers and travellers over the 
Pennsylvania Railroad and its lateral extensions, as it insures an 
avenue of shipment and travel as perfect as human skilland 
judgment can make it. The inspection was conducted far beyond 
the Pennsylvania Railroad proper, and was made to embrace its 





connections from the Atlantic to the Pacific sea coast, thus render- 


read 
the |e Pa oe 


ing it an examination of the most extensive railroad property 
managed by one corporation in the world. 








INSTITUTION OF CIVIL ENGINEERS. 


Ar the eighth ordi of the session, held on the 18th 
of January, Mr. Geo. president, in the chair, 
was on “The Ventilation and ping. Railway 
Mr. Gabriel James Morrison, M. Inst. C. 

ee of any space consisted in the supply of 
80 my og ata ap pe eg _ the pm 
occasioned by the presence of animals, or by any other cause, might 
never be injurious to health or unpleasant to the senses. In 
this ae ee on ee See ee 
acid in -~ , the ef oxygen and i being 
ively 21 and 79 by volume. The combustion of the fuel in 
rs) locomotives gave rise to, carbonic acid, carbonic oxide, 
sulphurous acid, and, if the fuel contained hydrogen, to water, by 
the combination of the various elements with the oxygen of the air. 
One pound of carbon generated 314 cubic feet of noxious gas; in 
the case of complete combustion this was carbonic acid containing 
314 cubic feet of o: but when the combustion was incomplete 
the result was oxide containing 15} cubic feet of oxygen. 
One pound of sulphur in burning combined with 12 cubic feet of 
oxygen formed 12 cubic feet of sulphurous acid. The amount of 
the organic exhalations was almost infinitesimal compared with 

that caused by the locomotive, and might be neglected. 
The amount of fresh air that must be added to reduce the pro- 
portion of impurities, when generated, to such a point as would 


ome them being pam unpleasant, was next di 

en the enormous quan’ necessary for this purpose was con- 

sidered, it might be sup; there must be some mistake, because 
isting tunnels were y well ventilated ; but with natural 


ventilation the result was obtained with a far smaller expenditure 
than was necessary when artificial ventilation was introduced, 
particularly in short tunuels. In the case of natural ventilation, 
the vapour from the engine was hotter and lighter than the air, 
and at the ends of the tunnel the im air found an exit at the 
top, while fresh air entered at the m ; and thus the tunnel was 
kept tolerably clear and wholesome by an interchange of air, which 
would have an inappreciable effect if introduced and allowed to 
mix thoroughly with the products of combustion. Wherever a 
double current existed at the ends of a tunnel, 3 peo gg of 
the air was being carried on in the most econo manner, and 
should not be interfered with. 

Cases were then considered of the amount of air that should be 
admitted into a tunnel to keep down the proportion of impurities 
to a point at which they would be in the course of which 
it was contended that the atmosphere of the Metropolitan Railway 
was not ly unwholesome or injurious to health. The author 
next discussed the means to be taken to introduce fresh air into a 
tunnel, the power required to effect this, and the amount of traffic 
that could be carried on without rendering the air unwholesome. 
The best arrangement for applying the power, so as to ensure the 
supply of a proper amount of fresh air, was shown to be by intro- 
— some means of withdrawing the air from the centre of the 
tunnel. Where this method be adopted, no other could 
compete with it. No valves or doors were required. The air 
entered at the ends of the tunnel ; and as the tunnel was filled 


from both ends, the speed necessary to give a amount of 
ventilation was only one-half what it would Tf the current 
entered at one end and passed out at the other. This system had 


been adopted at the Lime-street tunnel, Liverpool. That tunnel 
was about 1} mile long, and the air in it was entirely changed in 
eight minutes by a fan. There was a considerable incline. The 
engines going uphill burned a large amount of fuel, but those 
going downhill consumed very little. The coal-burning traffic was 
conducted in one direction only. When the fan was not at work the 
tunnel cleared itself by natural ventilation in forty-five minutes. 
It was shown that for short tunnels, with trains every few 
minutes, or for very long tunnels, with a smaller number of trains, 
this intermittent system would not be suitable. In the case of 
the Mont Cenis tunnel, 7% miles long, with sixteen trains per 
day, consuming on the a’ lb. of carbon per mile, the 
tunnel would have to be once for each train that 
through. With the existing traffic, there did not seem to be any 
urgent necessity for artificial ventilation ; but if the traffic should 
ever reach twenty trains per day, mechanical ventilation would 
probably be an absolute necessity. Even at present the workmen 
in the tunnel occasionally suffered severely from local accumula- 
tions of carbonic acid. To remedy this state of matters, a pipe 
8in, in diameter had been laid through the tunnel. Air was forced 
into this pipe, and there weré cocks at intervals to supply the 
workmen with fresh,air. If artificial ventilation became necessary, 
a current would have to be made to traverse the tunnel from one 
end to the other. 

It was concluded that if the methods for working long tunnels 
continued to be the same as were now used in the open air, then, 
even with the aid of artificial ventilation, a tunnel 7 miles long 
was about the longest through which a large quantity of heavy 
traffic could be passed without inconvenience to the passengers. 
If a shaft and the ventilating apparatus were in the centre of the 
tunnel a great advantage was gained, not only in convenience, but 
in power. A tunnel of 14 miles in length with a shaft in the 
middle was equivalent to two tunnels of ,7 miles each, needi 
therefore for ventilation twice the power required for one tunne 
of 7 miles ; while a tunnel of 14 miles required sixteen times the 
power, not to mention other difficulties. In the case of a tunnel 
22 miles long, ventilated by a current of air having a velocity of 
10 miles per hour, the indicated horse-power of the engine would 
have to be 900. A tunnel of this length could be entirely cleared 
in about two hours, no matter how foul it had been previously. 
The different methods of exhaustion, which was considered best 
for the purpose of ventilation, were then considered, and various 
kinds of fans’ referred to. Means for removing the impurities 
generated by an ordinary locomotive were discussed. One pound of 
lime was capable of absorbing about # lb. of carbonic acid, so that 
with about 150 lb, all the carbonic acid given off per train mile 
would be absorbed. The hot-water locomotive had been suggested 
as fit for such work, and boilers with a receptacle inside for a mass 
of red-hot iron. or heated fire-bricks; but these and the com- 
pressed cir engine were shown to be inadmissible. The pneumatic 
system would involve all the trouble and expense of ventilation, 
and would not give as great facilities for working as many others ; 
and the difficulties attendant on the atmospheric system were 
detailed. It was contended that the rope presented the most 
feasible method of working long tunnels. 

Finally, the author concluded: (1) That when long tunnels 
without shafts had to be ventilated, a current of air should be 
caused to pass through by means of a fan placed near one end, 
that end being closed by doors. (2) That for a given amount of 
traffic the power required to ventilate long tunnels varied as the 
fourth power of the length. (3) That when a long tunnel had to 
be ventilated, it was more advantageous to have a double-line 
tunnel, with trains in both directions, than two single-line tunnels. 
each having trains in one direction only. (4) Thattor every tunnel 
there was a limit to the amount of traffic that could be carried by 
locomotives, beyond which ventilation became impossible ; that 
when this limit had‘ been reached, some tractive power other than 
coal-burning locomotives must be employed ; and that this limit 
could not be definitely fixed, but that for a tunnel of 22 miles in 
length, it did not exceed a total of twenty trains per day, 


Ture Governments of Belgium, France, Germany, Italy, the 
Netherlands, and Switzerland have appointed committees to aid 





the intended exhibition of scientific apparatus at the South Kensing- 
ton Museum. 
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RAILWAY MATTERS. 


THE new railway between Lyons and Montbrison has just been 
handed over to the engineers for the line, 


A rire broke out at the goods station of the West Cornwall 


Railway, at Penzance, early on Wednesday morning. The goods 
station was much and the boo! and delivery offices 
attached to it were totally destroyed. The is insured. 


Fortunately there was very little merchandise in the station. 

A SPECIAL meeting of the Northern of France is to be held on 
Feb. 4th, to consider a convention concluded with the French 
Minister of Public Works for the concesion to the company of a 
line from Douai to the Belgian frontier, vid Orchies, as well as 
another convention concluded with the same Minister for the 
concession to the company of lines from Amiens to the Valley of 
the Oureq, and from Abbeville to Eu and Tréport. The meeting 
will further have to consider egg mem ga for the work: 
7 company of some of the lines of the North-Eastern o' 

ce. 


A MEETING of the Lemberg, Czernowitz, and Jassy Railway Com- 
pany has ratified certain proposals made by the Council of Adminis- 
tration with a view to an extension of the company’s network, The 
company, as re-organised, will have 637 miles of line, of which 
1525 miles will be situated in Roumania and the remainder in 
Austria. The lines proposed to be added to the company’s system 
are the Archduke Albrecht, the Tarnow and Leluchow, and the 
Dniester. The capital of the reorganised company will be 
£11,037,940, of which £4,620,000 will be in shares and £6,417,940 
in obligations. 

In view of tlie po tunnel under the Channel, it is interest- 
ing to calculate the probable traffic to be carried by the submarine 
railway. During the = 1874, 199,345 i embarked and 
disembarked at Calais, 58,235 at Dieppe, 110,419 at Boulogne, and 
24,265 at Havre. If to these: be added 45,495 for Ostend, 
the total number of passengers that crossed between England and 
the Continent during the year 1874 amounted to 437,759. It is, 
therefore, not unreasonable to look forward to an eventual num- 
ber of a million passengers, when the horrors of sea-sickness shall 
be averted. 

THE committee of debenture holders of the North-Western 
Railway of Montevideo, appointed on the 6th inst. to consider what 


steps should be taken in regard to a petition for the winding up of 
the bere report that, having Pally considered the present 
state of affairs of the company, are of opinion that the 


the: 

effect of an order to wind up would ie most disastrous to the 
interests of the bondholders. The only method of ing the 
undertaking to a successful issue, and securing payment of the 
bondholders’ claims, consists in completing the construction of the 
railway, for which ample provision has been made, and in waiting 
until the Republic shall have had time to recover from the effect 
of the late civil war, so that the Government may be in a position 
to pay the guaranteed interest of £76,000 per annum, the interest 
on the whole of the bond debt amounting only to £42,000 per 
annum, The committee enclose a form to the shareholders, to be 
returned before the 20th inst. ss their dissent to the pro- 
pores winding up, the petition for which comes on for hearing on 
the 2ist, 

EXTENSIONS of a varied and important character have for some 
time been in progress at the Great Northern Company’s station at 
King’s-cross. Some of these have just been completed, whilst 
others are in os and about to be commenced. Amongst the 
new works which have just been finished may be included an en- 
largement of the station on the west side for the local and metro- 
politan traffic, consisting of a double line of rails, with platforms 
on each side, running the whole length of the station, together 
with new and separate booking offices. A new block of buildings 
forthegeneralma sand inspect d other officers hasalsobeen 
erected near the enlarged portion of the station in lieu of several 
of the offices adjoining the main line platform, which have been 
absorbed in the construction of a large and most elaborately deco- 
rated dining and refreshment-room, . square, | e new 
engine-house has just been finished at the north-west side of the 
station, and ae Herapath, on the extreme west side other 
new works are immediately to be commenced, including improved 
accommodation for working the trainsin and out of the stations. 
In addition to the enlargement of the station, works of an impor- 
tant kind are going forward between Kings-cross and heaps reer 
In order to facilitate the traffic between these points an additional 
double line of rails is being laid down. 


THE report of the directors of the Great Eastern Railway Com- 
pany states that the company have suffered considerably by the 
interruption of its traffic, consequent upon the floods in the district. 
The lines interfered with, were the Ely and Norwich, the Cambridge 
and St. Ives, the Norwich’ and Lowestoft, and the Ely and Lynn, 
but every effort was made by special train ements and other- 
wise to convey both passengers and goods such routes as 
remained open, though necessarily with more ‘or less delay, and at 
much increased expense. The removal of the passenger traffic to 
Liverpool-street station has rendered Bishopsgate station available 
for a goods terminus, and powers are sought in the bili now 
pending to authorise its conversion for that purpose. The important 
works for the improvement of the railway in various places, 
authorised by the Companies Acts of 1874 and 1875, have been in 
great part completed, and others are in progress. The line to the 
Alexandra Palace and the alterations and pamooretnanta at Harwich 
have not yet been commenced; it is intended to commence the 
Alexandra Palace Branch in the spring. The new quay and works 
for the accpmmodation of the continental traffic might be con- 
structed either on a limited scale, for the company’s purpose only, 
or on a larger scale. The directors attention to the increase in 
the receipts from steamboats, consequent upon the daily service to 
Rotterdam. 

THE report of the directors of the Manchester, Sheffield, and 
Lincolnshire Railway Company states that steel rails are now 
manufactured at the company’s Bessemer works at Gorton, at a 
cost ‘not greatly exceeding that at which iron rails could be 
eg wonmyd in the open market. The whole cost of the steel works 

been written off out of revenue. The gross traftic of the rail- 
way and joint lines in the year 1871 amounted to £1,264,606 ; in 
the year 1872, to £1,433, 087 5 in 1873 to £1,619,115; in 1874 to 
£1,705,311 ; and in the year 1875 to £1,830,370. The miles open 
were, respectively, 309, 309, 3203, 3223, and 3374 miles. e 
further experience of six months satisfied the directors that the 
action of the Midland Company in reducing the first-class fares 
had caused the Sheffield Company a serious loss, without any 
corresponding advantage to the public. The wharf dues at Grimsby 
amounted to £17,864 for the past half ee The quantity of coal 
shipped at Grimsby during the past -year was 211,843 tons, 
against 207,470 tons for the corresponding half of 1874. The work- 
ing ,expenses amounted to £423,868 for the half-year, as, 
against £413,159 for the corresponding half of 1874. The decline; 
in the price of iron and coal had continued during the half- 
year, resulting in a decrease of £8437 in the cost of the permanent. 
way department, while the i in the 1 tive department. 
was £1615 only, with an additional train mileage of 78,332 miles. , 
The wages in the traffic department showed an increase of £6597, 
but the traffic receipts of the ‘If-year exhibited an increase of, 
£37,667, and the increased tonnage of goods and minerals amounted) 
to 313,952 tons. The diture on capital account during the 
- half-year amounted to ,000. The chester and Stoc tor 
line and branches were opened for traffic on the 1st of August | 
An agreement been- made for the fusion of the North 
Staffordshire and Sheffield companies upon equal terms, subject to, 
the rights, priorities, and ial terms of creation of their guaran-; 
teed stocks and shares, and it was proposed to ask the sanction of, 
Parliament thereto in the ensuing session. It was proposed to) 











| tion o! 





precede the amalgamation by a mutual traffic agreement and 
working arrangement hebwomn the two companies, where possible, ! 


NOTES AND MEMORANDA. 


A CORRESPONDENT of the Journal Pratique de 0 Agriculture 
states that another momento -of the late German invasion has 
been discovered in the East of France, in the species of rat 
known as the Hamster or German Marmot, whose graminivorous 
capabilities have been but too well known eastward of the Rhine, 
and which promises destruction to the French cornfields. 


A NEw form of Leclanché’s cell has been constructed by Dr. 
Muirhead, in which the carbon and black oxide of manganese are 


packed in the outer case around a glazed porcelain jar perforated 


with holes about Ain. in diameter, the jar containing a zinc plate 
bent in the form of a cylinder. The advantages gained are that a 
much larger surface of zinc is ex; and the orations of the 


jar are in no danger of being choked up by deposition of chloride of 
zinc, 
Ata meeting of the Chemical Section of the Glasgow Philoso- 
hical Society, the other night, Professor Dittmar, of Anderson’s 
Tniversity. read a paper on ‘‘ A New Method of Assaying Chrome 
Iron Ores.” He stated that what was new in his method, was 


founded upon two 1) The fact that powdered chrome ore is 
easily dissolved, not only by fused borax, but also by a ready-made 
flux, obtained together borsx with an excess of alkaline 
carbonate.( 2) The thus formed, when kept in a state of 


fusion in contact with air, rbs oxygen, with conversion 
of the whole of the chromium into alkaline chromate. After a 
gocd deal of discussion, in the course of which Dr. John Clark ex- 
plained his method of analysing chrome ores, a vote of thanks was 
passed to Professor Dittmar for his paper. 

THE following method of tinning various metals in the humid 
way is given by Wegler: A solution of perchloride of tin is first 
pre by washed chlorine gas into concentrated aqueous 
solution of tin and ling the excess of chlorine by gently 
warming it, then diluting it with eight to ten times its volume of 
water, and filte: it, if necessary. The article, well pickled in 
dilute a acid, and polished with sand and a scrateh- 
brush, and ‘rinsed with water, is loosely wound with a zinc wire, 
and immersed for ten or fifteen minutes, at the ordinary tempera- 
ture, in the dilute solution of perchloride of tin. When tinned in 
this way, it is raised, brushed with a scratch-brush, dried, and 
finally polished with whitening. This applies to tinning cast iron, 
wrought iron, steel, copper, brass, lead and zinc. 

In the course of the year ending September 30th, 1875, the 
Boston and Providence Railroad Company laid eleven miles of its 
track with steel rails. The New York, vidence, and Boston 


Railroad Company also laid down 1016 tons of Bessemer steel rails 
in the year ending August 31st, 1875; the company has charged 
the difference in the value of iron and ils, estimated at 30 


dols. per ton, to construction account. The production of coal in 
Pennsylvania to December 11th last year amounted to 19,757,758 
tons of anthracite and 3,787,029 tons of bituminous, making an 
aggregate of 23,544,787 tons, as compared with 23,167,525 tons in 
the corresponding period of 1874, An increase of 377,362 tons was 
thus established in the production to December 11th last year. 
Anthracite coal Lo in this increase for 106,135 tons, and bitu- 
minous for 271,127 tons. 

Ar the beginning of 1875 the total of | tives on 
the forty-four railways of Russia was 3442. The forty-four lines 
having a total length of about 10,900 miles, the average is rather 
less than three locomotives to a mile. Only.607, or 17°64 per cent. 
of the whole number, were built in Russia. Of these, 183 were 
constructed at Alexandrow’s works, St, Petersburg, 167 in 
Kolmna’s (Struve’s), 133, in the works of the Russian Miningand 
Manufacturing Cempany, St. Petersburg, 104 in Malzow’s works 
at Brjansk, fourteen in Wotkin’s works, and six at the St. Peters- 
burg depét of the St, Petersburg and Warsaw Railway. Of the 
2835 locomotives from abroad, 1051 are from Germany, 650 from 
as pine 654 from France, 276 from Austria, 176 from Belgium, 
and twenty-two from America, The maker who has sent in the 
greatest number is Borsig, of Berlin, who has built 583. The 
average cost of a Russian locomotive being 20,090 roubles, the stock 
represents an outlay of 56,000,000 roubles. The rouble may be 
said to be worth four shillings. 


SERGIus KERN says :—‘‘ Studying the action of sulphocyanates 
on some double salts of gold, I have found a comeialie delicate 
test for gold ; experiments prove that even less than one-fifteen 
thousandth of pl peat ok ae may be easily detected by using any 
reagent, The gold is first separated from foreign weil, aa next 
converted by means of sodium chloride into sodio-gold chloride ; 
the solution is then concentrated by evaporation. In order to 
detect gold, an aqueous solution —— sulphocyanide is used, 
containing for one part of the salts about fifteen to twenty parts 
of water. About ninety-two grains of this solution are poured into 
a test tube, and some drops of the concentrated solution, obtained 
by treating the sample as described above, are added. If gold is 
pay a red orange turbidity is immediately obtained, which soon 
alls in the form of a precipitate ; on gently heating the contents 
of the test tube, the precipitate dissolves and the solution turns 
colourless. The ent is so delicate that one drop of a solution 
of sodio-gold chloride—fifteen grains of the salt dissolved in 600 
grains water—gives a very clear reacti This reaction showed 
eed existence of very interesting double sulphocyanides of 
gold.” 

CoBwEBs have been applied to various uses. The delicate cross 
hairs in the telescopes of surveying instruments are fine webs taken 
from — of species that are specially selected fer their produc- 

an excellent quality of this material. The spider, when 
caught, is made to spin his thread by tossing him from hand to 
hand, in case he is indi to furnish the article. The end is 
attached to a piece of wire which is doubled into parallel lengths, 
the distance apart exceeding a little the diameter of the instrument. 
As the spider hangs and descends from this, the web is wound upon 
it by turning the wire around. The coils are then gummed to the 
wire and kept for use as required. About a century ago, Roa of 
Languedoc succeeded in making a pair of gloves anda pair of 
stockings from the thread of a spider. They were very strong, and 
of a beautiful grey colour. her attempts of the same kind 
have been made ; but Heaumur has stated that the web of the 
spider was not equal to that of the silkworm, either in strength or 
lustre. The cocoons of the latter weigh from three to four grains, 
so that 2034 worms produce a pound of silk; but the bags of the 
spider, when cleaned, do not weigh above the third part of a 
grain. 

In the Bulletin de la Société d’Encouragement, M. Baccarat 
describes the mode by which the far-famed French rose and red 
shades of glass are produced—one of the most critical and beauti- 
ful of the arts of in nt | In brief, a certain quantity of auriferous 
glass is Px wna beforehand, and run in thin plates, and frag- 
ments ese plates are used by the glassblower to fuse upon 
his work, and thus give it a superficial coloration. It often 
happens that one and the same composition of auriferous crystal 
gives plates of very different es, some colourless, ches 
tinged more or less deeply with rose orred, and some almost black; 
these differences being due to two causes, namely, the tempera- 
ture of the furnace in which the fusion has been effected, and the 
temperature of the mould into which the melted metal is run. 
For light-coloured _ the temperature of the furnace is made 
low, and the mould very cold; blue plates are sometimes produced 


h 











under the same circumstances, which, if reheated, take the normal | 


colour, as do also the colourless and very = rose glasses. The 
curious facts thus developed, in regard to the process in question 
and its results, render it probable that the colouring matter is 
neither a salt nor an oxide, but a simple body. C coloured 
with gold is therefore merely a vitreous matter, holding in suspen- 
sion motallic gold in a state of very fine subdivision. It is stated 


that on attentively examining the red plates, it is to recognise 
in the mass a m’ titnde of most brilliant specks of imetallic gold, 
forming a sort of adventurine. 


MISCELLANEA. 


A NEW Paris line of tramway from the Montpainasse station to 
the — following the line of outer boulevards, has been com- 
mence 


In havea of He: destruction of the — orn the 
upsetting of a paraffine lamp, the managers of the Humber train- 
ing ship, at Southampton, ian made arrangements to guard against 
a aoiee ilar catastrophe. The lamp-room has been lined throughout 
with cement, and it is ordered that all lamps are to be trimmed in 
daylight, and on no account be lighted in the room. 

THE American p t of the p metals during 1875 is re- 
ported by Wells, Fargo, and Co., the authority on the subject, 
at 80,889,087 dols., about five millions and a-half more than for 1874, 
which had the largest yield in the history of the Far West. For 
1876 the estimated production is 90 millions, of which Nevada will 
give 50 millions. 

Messrs. T. WINGATE AND Co., of Whiteinch, G w, have 
lawnched a screw steam dredger, of 600 tons, B.M., fitted with 

mand ‘ace condensing engines of 80-horse power, nominal, 
capable of dredging to a depth of 30ft., and raising 100 tons of mud 
or sand per hour. The dredger has been built for the Government 
of Queensland, and she was named the Groper by the Hon. Arthur 
M’Alister, Prime Minister of the colony, who was ona visit to 
Glasgow, his native city. 

THE Montreal Daily Witness of the 9th December last gave 
particulars and plans prepared by Mr. Legge, C.E., for the Royal 
Albert Bridge, which is to span the St. Lawrence river, at Montreal, 
a little lower down than the Victoria Bridge. It is to accommodate 
a railway tract, carriage and cavt traffic, and a tramway line, and 

rovision is also made for pedestrians, Its total length will be 

15,500 linear feet, or very nearly three miles. It will have one 
opening of between 500ft. and 600ft. clear _— over the navigable 

annel of the St. Lawrence, with a height of 130ft. above the 
water at high tide ; five of 300ft., each of the same height; four 
of 240ft. each, and fifty-one of 200ft. each. The estimated cost 
of the bridge is £800,000, and-its erection will commence in 





i Guserion has been raised as to variability of platinum weights 
in process of time. The Warden of the Standards shows, in his 
recent report, that the weight of the English —— kilogram 
of the Standards Department was found in 1875 to be practically 
unchanged since it was weighed, with the greatest care and accu- 
racy, in 1845, and that its utmost possible loss of weight in that 
period could not have exceeded three parts out of 10,006,000. But 
though the platinum standard weights have thus been found un- 
aitered by atmospheric influences, the slight changes observed in 
a few exceptional cases being attributable to improper preparation 
of the metal, yet pure platinum is too soft a material to stand the 
friction of much use without losing some of its weight. This defect, 
it isfound, may be remedied by combining with the platinum about 
10 per cent. of iridium. An alloyed metal is thus produced as 
hard as steel, such as has been adopted for the new international 
standard kilograms by the Metric Commission at Paris, 

On and efter the 1st February next distinctive se stamps 
will be issued for the payment of telegraph messages—foreign as 
well as inland—and must be used instead of postage stamps. The 
telegraph stamps will be of the value of 1Id., 3d., 1s. and 5s. 
respectively. Message forms embossed with a stamp of the value 
of 1s. will also be issued, either singly or in packets of 20; and 
interleaved books, containing 20 stamped message forms, ata charge 
of 20s. 2d. per book, The'stamped message forms and books will 
be'sold at every money order office throughout the United King- 
dom at the prices marked upon them. At post offices—not being 
money order offices—the three lower denominations of ey 
stamps only will be kept ; but the 5s, stamps, the books, and the 
message forms will, on application and payment of their value, 
be procured by these offices from their head offices. Telegraph 
stamps will not, like ye stamps, be repurchased from the 
public, and if used for payment ,of postage the letters will be 
treated as unpaid. The pub. ic will be at liberty to use any tele- 
graph message forms d with postage stamps which they 
may have on hand. 

A CONVENTION of manufacturers of reaping and mowing machines 
was heldin Philadelphia on the 17th and 18th of Dec., 1875, to 
consider the conditions under wh.ch they should enter ss a trial 
of the merits of their machines during the exhibition. Mr. B. H 
Warden, of Springfield, O., was elected president, and G. W. 
Allen, of Auburn, N.Y., secretary. Mr. Landreth, chief of the 
Centennial Bureau of Agriculture, presented a plan advising an 
open trial of all machines represented at the exhibition. There has 
been considerable opposition manifested among the leading mem- 
bers of the convention to this scheme, although it was a 
admitted that American manufacturers could safely compete wit 
Europeans. One member declared that the Centennial Commis- 
sioners wanted a general exhibition for the purpose of making 
money, and that, while the committee had discriminated against 
the manufacturers, the latter had done much for the Centennial 
movement. A committee appointed to report on the question pre- 
sented a resolutionj advising action by joint committees of the 
convention and the Centennial Commission at the mesting of the 
latter in January next, when the Mowers’ and Reapers’ Conven- 
tion will meet again to complete arrangements. 

AN experimental trial of the effect of firing the guns in the 
Calpe casemates at Gibraltar was made on the 8th inst., in the 

resence of the Governor, Major-General Somerset, his Ri 

ighness the Duke of Connaught, the heads of the military 
departments, and the officers of the garrison, The 9in. M.L.R. 
gun, weighing 124 tons, was used onthe occasion. A shot weigh- 
ing 250 lb. and a shell nearly the same weight were fired from it, 
the latter with a bursting charge of 18 lb. of powder. Five blank 
charges of 30 Ib. each, the full service charge with common shell, 
were then fired ; afterwards 13 charges of 50 lb. and a battering 
charge with Palliser chilled shot. The gun was fired at an eleva- 
tion of 8 deg., and the range reached was 4000 to 5000 yards, 
The big shot hurtled through the air with a tremendous roar, and 
was visible to the eye a thousand yards after leaving the gun. A 
large piece of rock in the interior of the casemate was brought 
down, and in the neighbouring houses glass was broken and the 
ceilings cracked and dislodged, but there was no such destructive 
= wholesale damage to property as had been pro- 
phesied. 

ConsuL SMALLWOOD, in his report to the British Foreign Office 
on the trade of Venice, says :—‘‘The ap pd of agriculture in 
South Venetia is increasing. Land which was not worth 2s. an acre 
20 years ago, is now worth £2 sterling se acre. A fertile region 
has been rescued in South Venetia from the swamp of the 
lagoons. The initiative was due to the ancient Republic. In the 
sixteenth century their hydrographers designed wondrous works. 
In 1859 the Po was made to diverge by « new cut to Tornova. 
Then followed the Sostegno di Brondolo, leading from the lagoons 
by Chioggia to the junction of the Brenta, and by canals to the 
Sostegno di Cavanella d’Adige, communicating with the Po, 
which theneg, presents itself in all his majesty, and forms the link 
of connection of the low plains with Venice. The consul gives a 
map showing how formerly the river ran free, and how by embank- 
ment the slime and mud formed numerous islands upon which 
nothing grew, and how by extending the above works almost a new 
province is added to the kingdom. Many other small tracts are 
drained by small portable steam ines. The number of acres 
drained by steam power is about 110,910 acres, by 950 nominal 
horse-power, though the work generally done is double this force. 
The total annual consumption of coal is about 5000 tons, two- 
thirds of which are imported from England. The capital of this 
land-drained district is the now flourishing town of Adria, in 
which the most part of the crops grown on those drained lands are 
marketed, and it is hoped will still improve when the railway now 
in construction from that town to Legnago will be opened to the 
public and to commerce,” 
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COOMBER’S ROTARY STEAM ENGINE 





Tue engine illustrated, of which we give side and end elevations, 
is the invention of Mr. W. A. Comber, engineer, of Scotland-street 
Ironworks, Birmingham. The action consists in each end of the 
piston being alternately propelled down an inclined plane, the 
curve of which, it is claimed, causes the force of the steam to be 
almost constant during the whole of the stroke. The cylinder 
ports, which serve the double purpose of inlet and outlet, are 
prolonged into a hollow solid-ended trunnion, turned slightly 
taper, and surrounded by a divided chamber communicating 
with the steam pipe on one side and the exhaust pipe on the 
other, and so arranged that the revolution of the cylinder causes 
the ports to be changed alternately from steam te exhaust at the 
end of each stroke, any proportion of cut-off being attainable. 
This chamber, which also serves as a bearing, is held by two 
brackets surrounding its two pipe branches, which are capable ef 
adjustment in all directions. A horizontal spring governor—not 
shown—may be attached to the trunnion end and work a gover- 
nor valve attached to steam inlet flange. A trunnion or flange 
is east on the other side of the cylinder, to which is attached a 
wrought iron shaft turning in an ordinary bearing for taking off 








power. The right-hand curve in the side elevation acts simply 
as a guide and stiffening piece. It will be noticed that all moving 
parts are in balance, excepting the piston and rod, the momentum 
of which is very small. 

We are informed that an engine has been run ata high and 
regular speed with no guide curve and no pulley or fly-wheel. 
To each end of the piston rod are attached two rollers, the shake 
—if any—between the curves being taken up by a spring. It 
is claimed by the inventor that as the friction of the cylinder 
trunnions represents that of crank shaft bearings, and as the 
friction of the piston-rod rollers running down an inclined plane 
of about one in five is considerably less than that of the guide 
bars, connecting-rod brasses, eccentrics, slide valve, steam-chest 
stuffing-box, all of which are dispensed with, the engine may be 
expected to give a large percentage of useful effect, while it 
costs very little to manufacture. The arrangement, moreover, 
retains the ordinary reciprocating movement of the piston, and 
so avoids the unequal end wear and leakage almost unavoidable 
in rotary engines having their pistons revolving round the axis 
of the cylinder. 








THE THAMES FLOODS PREVENTION ACT. 


We have already referred in our pages to a Bill which is now 
being promoted to empower the construction of certain works 
to prevent Thames floods. The proposition is exceedingly 
simple. It appears from careful observations taken during floods 


that the wave of high water really partakes very much of the | 


London by cutting down the embankments at the places shown 
on the map, to a level of about 15ft. 9in. above datum, and 
constructing suitable weirs. The top of the tide would then 
spill over into the marshes, and calculations go to show that the 
whole of the bore would be thus dissipated and wasted before it 
could reach London. The flooded areas are shown by the shaded 
portions of the map. 
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nature of a bore, such as that of the Severn and the Ganges. 


The character of the wave is shown by the accompanying 
diagram. Messrs. Lee-Smith, Parker, and Haddan, the engineers 
of the scheme, propose to prevent the tidal wave from reaching 





It will be objected on sanitary grounds that the flooding of 
this land will be injurious, but when it is remembered that these 
very high floods occur usually only about twice a year, and that 
the water will not be allowed to remain more than a few hours, 





as all will be di 
low water, no objection should be made 
so far as the pasture land is concerned, the wetting brackish 
water occasionally will, we are assured by some of owners, 
rather in)prove than damage the grass for cattle-feeding purposes. 

The estimate for the works is very modest, viz., £150,000 ; 
while the annual charges for interest on this amount, main- 
tenance nf the works and compensation to occupiers of ground, 
when flooded, are estimated at £15,000. 

The following figures show the calculations on which the 
scheme js based :—Estimated contemts of the space shaded in 
the section, and which represents the flood accumulation between 
the river banks, as observed at the last extraordinarily high tide, 
250,000,000 cubic feet; to this must be added the quantity 
which orerflowed the river banks and caused the damage, say 20 
per cenr., 50,000,000 cubic feet ; then add for contingencies, say, 
80 per cent., 200,000,000 cubic feet ; total, 500,000,000 cubic 
feet. The present level of the river banks averages 17ft. above 
ordnance datum, fronting the areas applied for in the Bill, viz., 
Rainham, West Thurrock, Dartford, and Plumstead. The level 
of the weirs will vary, but will average about 15ft. above ord- 
nance datum. 

Bauks will be made enclosing the above areas. The cubical 
capacity of these reservoirs will be as follows :— 

No. 1, Rainham, 700,000,000 cubic feet ; No. 2, West Thurrock, 
310,000,000 cubic feet ; No. 3, Dartford, 550,C00,000 cubic feet ; 
No. 4, Plumstead, 390,000,000 cubic feet ; making a total of 
1,950,000,000 cubic feet. 

The possible overflow or spill per hour over the weirs for No. 1 
is 384,000,000 cubic feet ; No. 2, 320,000,000 cubic feet ; No. 3, 
128,000,000 cubic feet ; No. 4, 290,000,000 cubic feet ; making 
a total of 1,122,000,000 cubic feet. 

These figures illustrate that provision has been made to 
accommodate two consecutive extraordinary tides. 

The waters will be drawn off at low tide into the Thames by 
means of fifty sluices, each sluice to pass two and a-half million 
cubic feet of water per hour, the sluices to work four hours, or 
one tide. 

We shall only add in conclusion that this is not a company 
scheme, but one intended to confer no small boon on London; 
and without expressing any opinion as to the reception which it 
will meet in Parliament, we may say that it appears to have 
been carefully thought out by men of experience. 


into the river again through sluices at 


on this score. Moreover 








DEVINE’S SPIKE EXTRACTOR. 


Tue object of this invention, by Mr. W. Devine, of Cameron 
county, Texas, is to remove railway spikes, heavy nails, or similar 
fastenings from wood quickly and without bending the iron, so 
that the spike or nail can be used again without straightening. 
The arrangement of the device is also such that the extraction 
is easily accomplished, even when the spike is headless, 

The arms of the grapple, A, may be hinged, or arranged to 
spring together, as shown in our illustration. The sharp corner 
ends of the jaws are driven into the wood on each side of the 
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spike, and then, if hinged, further compressed by the becket B. 
The head of the grapple passes through a notch into a tube C, 
which last is swivelled to the lower extremity of the screw D. By 
turning the latter, the grapple, and with it the spike, under the 
head of which the jaws catch, are lifted. The jaws have sharp 
cutting edges, which, when they are forced together, bite into 
the nail, so that a good purchase is gained on the latter, whether 
it has a head or not. A stout standard is provided, supporting 
the apparatus. ‘ 








THE LATE JAMES STIRLING.—We regret to announce the death 
of Mr. James Stirling, which took place on the 10th inst., at his 
house in Hill-street, Edinburgh. Mr. Stirling was born in 1800 at 
Methven in Perthshire, and was originally intended for the church ; 
ultimately, however, it was found that the bent of his genius in 
another direction was too strong to be overcome, and he was appren- 
ticed {to Messrs. Girdwood and Company, mechanical engineers, 
gs and subsequently worked for some time at Deanston with 
Mr. James Smith. More recently he became manager of the Dundee 
Foundry. Mr. Stirling’s reputation rested, however, aa 
on his connection with the air engine. The merit of the original idea 
belongs to Mr. Stirling’s elder brother, Dr. Stirling, the venerable 
minister of Galston, Ayrshire ; but it was by Mr. James Stirling’s 
pneaing ingenuity that it was made to work at the Dundee 

‘oundry. The engine “—_ ce a agg laid rng in 
consequence of its bei ound impossible to preserve the air- 
heating vessel being fs melted or burnt. In 1837 
Mr. Stirling married a daughter of the late Professor James 
Hunter, of St. Andrews, and in 1846, following the example of his 
brother-in-law, Mr. James Leslie, C.E., he left Dundee to settle in 
Edinburgh, where he since resided, fulfilling occasional professional 
engagements, and living a life of quiet citizenship. Enhanced by 
his own eminently kindly and hospitable disposition, the literary 

ifts and connections of his wife rendered his house in Hill-street 
or nearly a quarter of a century a centre of quiet intellectual 
society. 
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LETTERS TO THE EDITOR. 
(We do rot hold ourselves responsible for the opinions of our corre- 
spendents.) 


BALANCE WEIGHTS. 

Sir,—Mr. Bourne in his historical sketch of the marine steam 
engine refers to the application of the well-known balance weights 
tothe cranks of high-speed engines, as a means of ing the 
reciprocating parts. Z ; 

As this expedient has now been before the engineering world for 
nearly a quarter of a century, and advocated by our ablest engineers 


ferent times on different lines of railway; the speeds were dif- 
ferent, and the weights per inch of surface on the journals were, 
we feel sure, much greater on the Great Northern than on the 
South-Western. Moreover, two of the three carriages on the 
Great Northern were brake vans. the ath en a i 


on the Great Northern the carriages took their chance in the ordi- 
nary way ; and, lastly, the white brass then subjected to trial, 
nearly fourteen ago, was some of the first that was made, and 
nothing like so good as what fourteen years of experience enables 
us now to manufacture. 

As regards the adulteration of Babbitt’s metal, we must beg to 
differ from Mr. Davis. We have examined a number of samples 





as the only means of obtaining a steady high-speed engine, it 
may seem ridiculous on my part to assert that balancing the 
reci; ting parts by means of balance weights on the crank 
shaft is a mistake and an impossibility. When a body is made to 
describe a circular motion, centrifugal force is generated, acting in 
a direction radial to the centre of motion, and goes on increasing 
with the velocity; when this force equals or exceeds the force of 
gravity, any attempt to balance any reciprocating part connected 
with it is simply absurd. J. Wart. 
174, Cleveland-street, Birkenhead, Jan. 12th. 


[As it is very improbable that Mr. Watt’s statement will be allowed 
to unchallenged, it may be well to point out here that the use 
of balance weights in a 1 tive, to p te the reciprocating 
weights, although apparently directly opposed to Mr. Watt’s state- 
ment, is in a sense not really so, because the balance weights of 
locomotives do not describe circles, and it may simplify discussion 
if this fact is not overlooked. —Ep. E.] 








SMELTING MAGNETIC ORE, 

Sir,—In your esteemed journal of the 17th December last you 
mentioned an unsuccessful experimental trial of smelting magnetic 
iron ores at Wurrorah in India, under the superintendence of Mr. 
Walter Ness, who appears desirous of obtaining information on this 
subject, in order to enable him to make his smelting operations 
successful. 

Under the peculiar circumstances of having to deal solely with 
such very rich ores—nearly pure loadstone—no mention at least 
being made of inferior kinds to form a suitable mixture, and at the 
same time with inferior coal, there is but one really rational way of 
dealing with them, namely, by gasifying the coal and reducing the 
ores direct to a metallic or malleable state by passing carbonic 
oxide through them, at the same time that a small portion of pure 
carbonaceous matter, such as charcoal or anthracite coal, is mixed 
with the ore, in a shaft or huge upright retort, highly heated from 
the outside, also with gaseous fuel, as proposed by the writer in 
1860 (since greatly improved); but as this system might, however, 
be attended with difficulties in a distant country like India, I will 
not dwell on that now. 

It isnot stated whether Mr. Ness calcined the ore previous to its 
entry into the blast furnace, which undoubtedly should be done 
with such dense ores as these must be, in order to make them 

rous and lighter, and oxidise them more highly as well. As such 
like ores melt to a slag at about a cherry red heat, care must be 
observed not to heat them above the point when they would 
become a clinker. Norway, Sweden and Russia, are the principal 
countries to look for the best roasting kilns for this description of 
ores, where they have been worked by intelligent metallurgists for 
centuries with profit. Unless the ores have been previously 
calcined, it is useless to expect a good yield and grey iron, for it is 
certain to be white, which is obvious. As regards the dimensions 
of the furnace, perhaps those which have been adopted in Pensyl- 
vania or New York State, where similar ores are smelted, somewhat 
modified, might suit the Indian materials. Say, height of furnace 
35ft., top of the same not less than 4ft., top of bosh 9ft. in diameter, 
top of hearth 34ft., bottom of hearth 2ft., slope of bosh 55 to 60 
deg. to the horizon. 

Further on I remark that hot blast was used, and that at 3 Ib. 
pressure per square inch! As we all know, it has long ago been 
— that hot blast deteriorates the quality of iron in general, 

ut with these ores it does so more particularly, and should, on 
that account, be avoided as much as possible ; but besides this, to 
make grey iron with them it is necessary that the heat in the 
stack be very considerable, which cold blast would effect better 
than hot, especially with a moderate pressure of blast. As to 
this, 3lb. pressure would seem out of all proportion to the height 
of the furnace (24ft.) or the character of the fuel; if one may judge 
from supposition, I should have thought 14 lb. to 21b. pressure at 
most would have succeeded better. ‘To drive a furnace working on 
such ores would appear questionable policy ; good quality, a valu- 
able product, good yield out of the ores should be aimed at more 
than large output of inferior white iron—which it inevitably would 
be—whether for foundry or forge purposes. 

In conclusion, to make a good job of smelting these ores, it never 
can be done cheaply, on account of the large quantity of fuel they 
require and the comparatively small weekly output, if the quality 
is to be first-class, so it is well to accustom oneself to this idea at 
starting, so as not to be disappointed in the results, but be 
content with a somewhat dearly produced but excellent quality of 
iron, upon which basis a prosperous industry may be established if 
very carefully carried out from beginning to end. F. Y. 





THE INCREASING IMPROVIDENCE OF OUR WORKMEN. 

Sin,—Statistics have lately been published which show that 
the greatest amount of drunkenness takes place at the end and the 
beginning of the week. Now that Saturday is a half-holiday and 
Monday a recognised “‘ spree-day,” the almost invariable custom 
of paying workmen on Fridays and Saturdays, exposes them to 
irresistible temptation, and I believe that if employers could be in- 
duced to pay w: in the middle of the week, it would prove a 
practical step in the right direction. Moral weakness is the work- 
ing man’s weakness, as it is that of all classes, and many a work- 
man would only be too glad to be assisted to avoid the temptations 
which now beset him on and after pay-day. I am confident that if 
employers would give my pro a trial, they would be gratified 
by the result, and be the means of saving many a family from im- 
providence and consequent misery. 

ONE WHO Pays ON WEDNESDAYS. 
London, January 19th. - 





AXLE BEARINGS, 


S1z,—The data as to the wear of Babbitt’s metal, added by Mr. 
Davis to the table we sent you, and published in THE ENGINEER of the 
14th inst., would, without some explanation, lead to the conclusion 
that Babbitt’s metal wears longer than Parson's white brass, but 
actual trials of the two metals made side by side at the same time, 
and under precisely similar conditions, prove the contrary to be the 
case, and show that the white brass is nearly twice as durable as 
Babbitt’s metal. 

We, only a few months since, were favoured with the copy of a 
report from the locomotive engineer of the Metropolitan District 
Railway, which stated that No. 6 engine had the big ends of the 
connecting rods fitted on one side with Babbitt’s metal, and with 
Farson’s white brass on the other, and after running 35,535 total 
miles, the Babbitt’s metal had lost in weight 6 oz., while the Parson’s 
white brass had only lost 3} oz. 

As the work on the two sides must, on the average, have been 
— alike, the lubrication the same, and in fact all the con- 

itions identical, we do not think that there can be a more con- 
vincing proof of the superior wearing qualities of the white brass 
over Babbitt’s metal, and the consequent greater economy obtained 
by its use, which, taking into account its less price, is more than 
= cent. in its favour. 
he discrepancies between this result and that obtained from 
data in the table referred to are easily accounted for. The trials 
from which the data in the table were obtained took place at dif- 





from different makers, and we find them all adulterated 
with lead, not spelter. The adulteration with lead is easily 
detected by taking the specific pote Babbitt’s metal, am | 
to his specifications, is composed of tin 100, antimony 10, an 
copper 2. It is the practice of some engineers who make their own 
to increase the copper to 5, or even 7 per cent. ; but in any of these 
proportions the specific gravity will be from 7°29 to 7°3. But the 
specific gravity poe all the metal sold as Babbitt’s metal 
~~ to 8°33, showing that it contains a very large proportion 
oO 


We would advise all buyers of Babbitt’s metal to subject it to 
the specific gravity test; it is very easily done, thus: Take an 
ingot, weigh it accurately in air, then suspend it by a fine string or 
wire, and weigh it again when —— immersed in water ; 
subtract the weight in water from the weight in air, and divide 
the weight in air by the remainder—the — will be the 
specific gravity. If it exceeds 7°5, be sure there is lead in it, and 
reject it as adulterated. Tue Wuite Grass CoMPANy, 

Lombard-street, Southwark, Jan. 19th. 








ON DIMINUTION OF FRICTION BETWEEN TIRES 
AND RAILS.* 


By Mr. D. M‘Dowe.t, Locomotive Superintendent, Waterford 
and Central Ireiand Railway. 

A MACHINE may be considered perfect when the effect produced 
equals the power exerted, and the nearer the effect is to the power, 
the nearer the machine is to attaining perfection. No machine, 
however, has as yet been devised by man arriving up to this 
standard ; and the ingenuity of the most eminent of our profession 
has been directed not only to the discovery of new sources of 
power, but also of producing from a power, when discovered, the 
maximum effect. It is scarcely necessary to mention that friction 
is the greatest absorbent of power, whereby effect is diminished ; 
indeed it is not unknown that machines have required the entire 
available power merely to put themselves in motion, without any 
effect whatever. If we consider rails and tires as constituting a 
machine, having for its duty the carrying of great weights at high 
velocities, which are customary on our railways, its imperfection 
as such is proved by the undeniable facts that rails require constant 
renewals, and that tires require frequent turnings and ultimate 
replacement, 

This work is done at very great cost, and it has even been found 
necessary to alter the material originally adopted to a much 
harder one by the use of steel tires and rails; not, however, 
diminishing the cause of the wear, although it is evident that any 
diminution of this cause, however small, must be a real and 
practical improvement and benefit. Observation of the rails on a 
line will show, the author believes, that there are three special 
causes of abrasion ; one, the application of the brakes; another, 


the slipping of driving wheels when ascending inclines; and’ 


another, the side wear resulting from the passage of the wheels 
round curves. It is to questions arising from the last of these that 
the author wishes.to direct attention on the present occasion. 
The difficulty arising from centrifugal force in passing curves has 
been met by elevating the outer rail, and the scientific methods 
for ascertaining the extent to which this should be done are well 
known ; the versine of a chord of 66ft. in a curve will be found in 
practice very nearly the proper elevation for the Irish gauge. 

Another difficulty exists, however, which is, that the length 
of the outer rail of a curve, from its commencement to its 
end, is greater than tha’ of the inner rail ; but both rails have 
to be traversed by exactly similar wheels, firmly keyed on the 
same axle, and corresponding precisely in length traversed by 
each revolution. 
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From almost the infancy of the railway system the means of 
obviating this has heen to make the surface of the tire, instead of 
being cylindrical and parallel to the axle, of a conical shape, so 
that if produced it would meet the production of the axle at the 
centre line of the latter, the usual inclination being about 1 in 20 
on the English gauge. The theory of this was to obtain, when 
traversing curves, the greater circumference for the outer and 
longer rail, and the lesser circumference for the inner and shorter, 
assuming that the widest portion, that next the flange, would be 
that revolving of the outer rail. 

This assumption may be correct in the case of a single pair of 
wheels and axles, but the author believes, that in the practical 
working of our railways this theory is wholly incorrect, and that 
the coning of wheels is not only useless for the purpose intended, 
but is positively mischievous; the reason being that what has to 
be got round curves is not a series of single pairs of wheels and 
axles, but a series of axles coupled together rigidly, so as to form a 





*Institution of Civil Engineers in Ireland. 





number of rectangles. The manner in which they pass round is 
the —-.< the leading wheel ae ym hard against the fod 
rail, w! that of the trailing wheel jams hard against the inner 
rail, consequently the failure of the theory of cones is patent, as 
the larger circumference bears on the shorter length of the inner 
rail as well as the longer length of the outer rail. In order to 
allow this cone to act—as was supposed—it has been customary to 
allow about one inch of play or clearance between the rails and 
wheel flanges. Now, the it of this play is that when the trains 
are running at high the vehicles oscillate from side to side to 
such an extent that the safety of the train is éndangered, and cases 
of the train leaving the line under such circumstances are not 
unknown. Such oscillation is also a very severe trial on axles, and 
has often led to an accident. This risk is further increased hy the 
almost invariable introduction of a fillet on the tire, connecting 
the coned surface line with that of the inside of the flange, having 
about fin.jto jin. radius The fillet serves as a kind of step for the 
flange to mount the rail, and the inducement is made greater if 
the latter is jagged and uneven. It is true that this fillet is 
gradually worn away, but that is done at the expense of t 
abrasion to the shoulder of the rail, and the author has found the 
best results from doing away with this fillet altogether, and allow- 
ing the lines to meet at an obtuse angle. 

As the coning theory has not explained how an equal number of 
revolutions of similar wheels pass over different lengths, und, as 
the fact is undeniable, the cause must be elsewhere ; and to exhibit 
it, let two wheels be keyed on to an axle, one having a diameter 
one-twelfth less than the other, the path of these wheels, if allowed 
to run down an incline, will be the segment of a circle; but let a 
similar pair be made, and both coupled as in the case of a railway 
vehicle, the path of these will be, not a segment, but a straight 
line, demonstrating that the r wheel slips backwards, the 
smaller wheel slips forwards, and as verified by experiment, the 
total progress equals the number of revolutions multiplied by the 
circumference of a circle, the diameter of which is a mean between 
those of the wheels. This goes to prove that a vehicle, when put 
in motion, will obey the direction of its axles rather than an 
difference in the diameter of its wheels; and that although 
difference in the diameters of a pair of wheels may increase friction, 
yet such will have no tendency to cause a vehicle to leave the line 
so long as the axles remain parallel to each other. Defects and 
imperfections are generally more easily perceived than their 
remedies, and those now pointed out are no exception to the rule, 
although there has been no lack of skill and ability applied to 
devise a cure. The most obvious means is to enable the axles, 
instead of keeping them rigidly parallel, to assume when traversing 
curves aril position, each pointing towards the centre of the 
curve ; this would also, by bringing the was into use, prevent 
slipping. The late Mr. Adams devoted much ingenuity to the 
solution of this question, but without much practical success ; 
bogie frames are also used for this purpose, but there are many 
objections to them: It has appeared to the author that there is no 
good reason why wheels should not be made cylindrical, and why 
rails, instead of being set, as they are now, to a cant, in order to 
meet the coning of the wheels, should not be laid vertical. 
According to his experience, a most important diminution of fric- 
tion would result from this step; as an example, a model of 
one-tenth size with coned wheels will jam tightly in a curve, 
whilst one exactly similar, except that the wheels are cylindrical, 
will run round freely. 

Should further experiments corroborate the truth of this, and 
the system be adopted, the author would suggest that the play 
now given between the rails and the flanges of the wheels be 
reduced to about one-fourth of what is now used in common 
practice, and that the gauge of the rail be all alike, both on curves 
and on the straight line, as all four wheel vehicles will run round a 
curve easier when the rails are kept to the proper gauge, than when . 


‘the gauge is left wider, as the widening of the gauge on a curve 


allows the vehicles to get more athwart the line, and consequently 
the leading wheel strikes the outer rail at a worse angle, thus 
increasing the danger of running off the line. Again, to enable six- 
wheel vehicles to pass round curves, end-play should be left in the 
journals equal to the versed sine of the sharpest curve, the chord 
of the arc being equal to the wheel base. In six-wheel carriages all 
the play necessary ought to be left in the journals of the middle 
pair of wheels, and this will not in the least tend to cause oscilla- 
tion on the straight line. And, finally, that the bearing surface of 
rail and tire, instead of the présent shape, b2 altered to that shown 
in the drawing. The flat topped rail gives a a bearing surface 
to support the load, so that the metal is not crushed and destroyed 
both on rails and tires. 

The bevel edge of the rail serves a double purpose. In the first 
place it supports the metal on the top of the rail ; and, secondly, 
it preserves the flange of the wheel tire, so that it retains its 
original shape through all the stages of wear and tear, and thus 
provides a safety lap between tire and rail which will enable it to 
pass round the sharpest curves without shearing or grinding the 
edge of the rail as heretofore. The author believes that the result 
of the change would be a smoothness and easiness of motion at 
high speed far from being attained at present, and also that the 
costly wear to rails and tires caused by the present friction 
between them would be done away with, and perfect safety in 
running insured, 








WAGES IN THE UNITED STATES. 


WAGEs questions are so keenly discussed just now that 
we believe the following article from the Springfield 
Republican will be read with some interest. It may be 
well to ade that at Springfield is a large Government small 
arms factory. Employers find wages too high in the 
United States to enable them to carry on their operations 
at a fair ren and they urge—as we do at this side of the 
water—that very considerable reductions could be made 
on existing rates, and still leave a considerable advantage 
with the operative. Our contemporary seems to deal very 
fairly with this question, and the entire article will be 
found worth careful perusal :— 


Aside from a vague impression that wages are lower now than 
oy were during the war, and higher than before the rebellion 
broke out, very few people know what the rates are as compared 
with those of the good old times when labour and iis products 
were based on the gold dollar, and when the markets were 
recovering from no special disturbance. An examination of the 
pay-rolls of a large ber of the leading manufacturing concerns 
of this city and vicinity developes the facts of the case with a good 
degree of accuracy, and shows that the prices of labour must go 
down considerably yet before they reach ante-war figures. y 
of the labouring people are looking anxiously for a decrease in the 
cost of living, too, for they think that the necessaries of life have 
declined even less than wages. The facts and figures we now give 
are taken from the most prominent industries of this region, the 
books of those manufactories which represent the most important 
kinds of labour, and the greatest variety, having been examined, 
and with a purpose, not of proving any preconceived theory, but 
of allowing the facts to prove what they will. ies are not 
included in the investigations, as they respond less readily to the 
ups and downs of business than what are commonly termed wages. 
An average of the figures given shows that wages now are 52 per 
cent. higher than in 1860. 

A goodly proportion of the brain and muscle of Springfield and 
vicinity finds occupation in the big machine shops, the manufac- 
tories of fire-arms, mathinery of various sorts, railroad cars, and 
the innumerable other productions of machinery in which iron or 
wood, or both combined, are the chief materials. While some 





reductions from the highest wages paid during the war have been 
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made, the rates are now, as nearly as can be ascertained, over 60 
per cent. above those of 1850. The kinds of work in these large 
establishments are so various, and the same kinds are so modified 
by the peculiar demands of each shop, that it is difficult to classify 

em. Workmen called skilled in one establishment would be set 
down among the unskilled in others of no higher rank, and 
machiists dexterous in the general. work of their craft might be 
obliged to serve a short apprenticeship before could run some 
peculiar machine at the armoury. e term ** machinist” is made 
to cover labourers, from the most awkward to the most skilful, 
and, acatdingly. the — of wages reported for this class is hy 


great; the subjoined e gives a’ from several shops. 
reduction of the work-day from ten to + hours has been made 
at the armoury since 1860, but the difference in the amount per day 
earned by each man is so small that the change may be thrown out 

as a factor in computing the increase in the wages, 

CoMPARISON OF THE DAILY WaGes or Woop anp IRoN WORKERS. 

1860. 1875. 

Dols, Dols, Dols. Dols, 

Foreman of machinists .. .. .. « + 300 577 

First-class iy oo ce se cae ae 270 

Medium ” Sarre 2 25 

Helpers oe wre T aes 96 1 35 

Foreman of blacksmiths .. . 2650 4 00 

Blackemiths .. .. .. « o- 06) eRe ae 2 65 

Foreman in foundry .. .. « oc ee, Oe 6 45 

Workmen , . eo oe oe oe 2 60tO% 65 2 (Oto 2 50 

Brass-founders, foreman .. .. 0. cores S100 3 20 

F ne ve ce ce) coer ae 8 00 

Pattern-makers, foreman.. .. «. +. «+ 2 50 3 75 

ne = meme ad fe 3 00 

Sword-makers, foreman . -. 260 4 80 

” ” - 175 5 00 

” ” se ee o 125 8 Ou 

Wood-workers  .. .. «+ oe oF » 160 218 

ee ORS ae aes ear oo ee ee & 0 2 30 

OS ee eee ee ae ee 95 ts 

Ordinary workmen in United States armoury 2 00 00 

Wire-makers, first-class .. .. .. «. «+ 200 $25 

em second ,, 1 62 2 25 

” t ” oe 00 cs os 100 175 


There is no branch of industry in the country in which the cost 
of manufacture and the margin of profit or loss is calculated 
with more accuracy than in the production of cotton goods; and 
there is certainly none in which the m: resort to a reduction 
of wages more reluctantly, on account of the tion it is likely 
to excite among the employés, The paid the various classes 
of help are nearly uniform all over New England, and probably 
there isn’t a difference between the Dwight mills at Chicopee, for 
example, and the Lyman mills at Holyoke of over a mill in the cost 
of producing a yard of cotton cloth. The actual loss now involved 
in the manufacture of cottons, or the smallness of the profit, which 
necessitates the sale of large quantities of goods to make any con- 
siderable show on the balance sheet, convinces at least some of the 
cotton guild that a further reduction of wages must come in the 
near future, The wages are still on an average 50 per cent. higher 
than oj were in 1860, as the following table giving the principal 


classes of help will show: 
CoMPARISON OF DartLy WAGES IN TRE CoTTon MILLS. 

1860, 1875. 

Dols, Dols. 
Overseers--mmales .. .. oe - 250 8 00 
Second-hands—males .. eee Niort 1 75 
Card-grinders—males .. oo ce ce oe ce 3 OO 1 60 
Card-strippers—males.. .. «2 os 6 «+ 66 1 33 
Picker-hands—males ., .. .. ss «+ oo oe 75 1 25 
Ollera—males.. 2. 10 ss se oe oe ce oe 75 1 25 
Fly-frame tenders—females .. .. «2 «. « 62 1 35 
Spare-help—males and females . 50 1 00 
Spinners—females  .. .. «. 4 peat 50 80 
Dresser-tenders—males and females oe 1 08 1°75 
Warper-tenders—females .. .. . ee 66 90 
Spoolers—females.. .. .. .. « . 60 90 
Weaving-room overseers—males_ .. ve 2 50 8 50 
Loom-fixers—males .. .. .«. ° 1 38 2 00 
Weavers—females— average i 74 1.12 
Machinists—males ge - 14 2 08 
Dye-house hands—males .. + 100 1 62 
Cloth-finishers—females .. : 40 90 
Labourers—males. . 1 00 12% 


There is less bere ge in the wages paid at the various woollen 
mills, but the ratio of difference between the present rates and 
those of 1860 is even larger than in the cotton manufacture. The 
following figures show a difference of about 65 per cent., but they 
come from a factory where wages have not been reduced for about 
two years, and the average for this year is doubtless a littie higher 
than in most of the woollen mills in Western Massachusetts, though 
weavers get no more than elsewhere. The fact thet broad looms 
are now used, whereas narrow ones were used in 1860, must be 
taken ixto account in connection with the rates for weavers : 


Wuat THE EMpPLOvEs in WOOLLEN MILLS Get. 
8 


1860, 1875, 

; Dols, Dols, 

Wool sorters .. .. . 1 37 175 
Dye-house hands .. 88 1 37 


Second-hand in card-room.. 


e 112 2 25 
Other adult help in card-room 75 to 1 00 1 00tol 37 


Boys.. «. « « 42to 67 62to 92 
Spinners—men se ee -. 1 04 to 1 341 SYtol 75 
Dresser tenders .. .. «+ oe 175 
Loom-fixers .. ° +. 1 33 tol 60 1 80to2 00 
Weavers—women .. -» 63to1 08 80tol 40 

D4 SOOM. «sis ce 0s oe cel SBME 12 COG O89 
Gig-temGerS 401.06 4s ce ce ce ce 7 112 
Fulling oo ee 88 1 2 
MUNORTCOMTD eos 0s 40 00 ce ce 77 112 
Burlers—women and girls.. .. .. .. 50 75 
PYOGQGEO ice \55 “ce. ce be oe 85 1 50 
Machinists e 2 00 3 00 
Boiler-tenders oe 1 00 2 00 
Card-room bosses... 2 25 4 00 
Dye-house _,, 2 00 8 50 
Spinner os 1 75 4 00 
Fiu..uer as 1 50 8 00 
Weaver ee eee 2 00 3 00 
Fuller 0 te 90 2 50 
Carpenter ,, . 1 50 2 75 


The movement amongst paper-makers to suspend the manufacture 
of one of the most important kinds of their goods gives special 
interest to the figures from their eee and members of the 
guild themselves are astonished when they compare the rates of 
to-day with those of 15 years ago, to see ,* 
getting back to the old schedule of wages. The rates paid to those 
engaged in the manufacture of paper strictly are 55 per cent. above 
those of ante-war times. and the ratio is quite as great as to those 
for general help in the mills, 


COMPARATIVE WAGES OF PAPER-MAKERS. 
1860, 


w far they are from 


. 1875. 

Dols, Dols, 

Skilled help in manufacturing... + 1% perday 1 95 

pa finishing .. .. 120 ,, 190 

Girls in pe a pe 112 

Pal cu ra oo 50 percwt. 70 
Idieere meee . oe pe ‘ 


1 00 per day 1 42 


Railroad employés are much less fortunate than labourers in 
most other prominent branches of industry, the rates paid them 
showing an approach to those of 15 years ago quite in contrast 
with the figures from the manufacturing concerns, Their wages 
are, indeed, a a good index of the shrinkage of the railroad 
incomes and of the general economic measures to which the hard 
times have forced the railroad corporations, They seem to 
i a om ao “ye ber 4 oe the 

su ng to uctions, are disposed 
hereafter retrenchments he made in other quarters. There were 
, Ted the wagos 


some 7 circumstances which, in 1 juced 
a little below the figures of two or three years before, but the sub- 


ink | anthracite, if free from shale or stones, good bituminous or bindin; 


joined table gives pretty accurately the rates, and shows a difference 
of only 35 per cent. between 1860 and the present time : 
Some Figures FROM THE RAILROADS. 





5 1875. 
Dols. Dols. Dols, 
Passenger conductors - .. 70 to 75 per month 80 to 90 
Freight conductors .. ., .. 50 ¥e 60 
BON i kes a ke Pe 80 to 90 
weet brak re 30 oe ‘o 
] r emen 2 
tbrakemen .. « 380 ‘“ 42 to 45 
foremen * - 40t0 45 ra 55 to 60 
jbourers on track ., o & as 35 
Station labourers .. 90 to 100 per day 1 35 
painters, and 
carpenters .. .. .. « 175 t0200 ,, 2 25 to 2 40 
Workmen in machine shops .. 1 00 to 162} ,, 1 35 to 2 25 


The manufacture of buttons from vegetable ivory, cloth, &c.. 
gives employment toa large number of men and women in and 
near this city, and the pay-rolls of this industry, as well as those 
of the cotton and woollen mills, show that the labour of women is 
not getting back to the old market rates very fast. The button 
makers are eae ing about 55 per cent. more than in 1860, and 
it would seem they must cut down before long, theugh pre- 
bably nothing more than a 


ual reduction on piece work will be 
made, The following are 


e rates for 1860 and 1875: 


1860. 1875. 

ls. Dols. 
Experienced male help.. +» 2 00to2 50 8 00 to3 50 
Common e +» 1 00tol 25 1 50 to2 25 
Women .. «se oo 50to 75 1 C0 tol 25 


A comparison of the earnings of cigar makers at the present 
time and in 1860 shows that they do not keep so nearly up with 
their opportunities as they did then. The price paid per thousand 
now is about 50 percent. higher than in ’60, but the men’s earnings 
have advanced but 36 per cent. Fi years ago, cigar-makers 
would work more than 10 hours and probably more steadily than 
now, and average about 11 dols. a week, but at present the a 
throughout the town of Westfield will not exceed 15 dols. f 
course some men will earn as high as 25 dols., being steady and 
extra fast workmen, but others, loafing half the time or very slow 
in movement, do not get above 12 dols. The cigar manufacture is 
one of those in which improved mechinery has tended to the ad- 
ae of employés. They can turn off 10 per cent. more cigars 
with the ‘‘ forms” now in use than they could when all were hand 
made, Their neighbours, the whip-makers, get from 12 dols. to 
14 dols, a week, the figures of 1860 being 8 dols. to 10 dols., rong | 
av difference of 44 per cent. In this industry the increased use o' 
machinery seems not to have operated so favourably to the interests 
of the workmen, the av earnings in shops where. 
is ly used being about 12 dols, Both the 
say they could do much better at the ante-war figures for ; 
with them would come the ante-war cost of living, rents, for 
example, being now more than twice as high as they were in 1860. 

e wages of domestic help, of course, went up with the general 
rise of prices during the war, but they have more recently been 
kept up by various special causes, so that they are now 65 per cent. 
higher than in 1860, and about as high as during any period of the 
war. The t one of manufacturing has called many 
women to the mills, from this region there has been a notable 
exodus to the cities of Culifornia, where higher wages are paid than 


ee 





here. There is an increasing aversion to going into service in 
families, and the hard times have operated so effectually to prevent 
ple from hiring, that there is very little business done by agents 
‘or domestic help. The great increase of the summer hotel busi- 
ness has raised the wages of waiters and other servants at hotels, 
Domestics now receive from 2 dols. 50c. to 4 dols. 50c. a week. 
The common domestic gets about 3 dols., the extra good ‘‘ general 
housework ” 3 dols. 50c., “‘ cooks” of skill 4 dols. and 5 dols, Im | 
1860 the rates were from 1 dol. 50c. to 2 dols., running rarely to | 
2 dols. 50c. The best hotel waiters get from 20 dols. to 25 dols. a 
month in summer, and about 18 dols, in winter, whereas the price in 
1860 was about 12 dols. through the year. 

The general class out-of-door workmen, including day labourers, 
masons and carpenters, is made up of sucha variety of materials that 
it is difficult to arrive at any d¢finite average, but there is nothing so 

iar about it as to distinguish it greatly above other classes. 

erhaps a difference of 40 per cent. between the present time and 

1860 would be a fair estimate, and the following table will give the 
rates pretty correctly : 


1860. 1875. 
Dols. Dols. 
Day labourers .. .. « «- 100 1°50 
Labourer with two horses + 3°00 4°00 to 4°50 
Masons .. ss ce cs ce ce oo, 22510260 3 
Carpenters .. .. .. «. « + 150t0900 2°25 to 2°50 
" GENERAL AVERAGE, 
Railroads ee ee er -. 35 per cent, 
0 i ee er mere 
WS BGI 00. Ge 00 se oe se) oh ae) ae S 
Buttons.. . 55 
- ae ia 50 (36) 
es. 4 4 
Domestic . ° o. +a ae 
i ee eee er eee ere 
Ps er a errr ae 
PCED co) cb be ss be) te ee ce ee & 








NOTE ON THE MANUFACTURE OF ANTHRACITE 
COKE IN SOUTH WALES.* 
By Mr. W. Hackney, B.Sc., A.1.C.E. 


THE high calorific power of anthracite, consisting, as it does, of 
nearly pure carbon, and the veal pom 2.9 of sulphur and ash 
contained in most varieties, nati y render it of great value as a 
fuel in the cupola and the blast furnace, while, from its abundance 
in many districts, and the cheapness with which it may generally 
be worked, it should at once be the best and the cheapest fuel that 
could be used. The practical drawbacks to its use, which diminish 
its value, and to a great extent restrict its employment, are the 
difficulty of pomwey,| the slack, or small anthracite, of which a 

ood deal is made in mining and handling, and in breaking the 
| aaa pieces, and the tendency of many anthracites to split up into 
small particles if suddenly heated. In the blast furnace this decre- 
pitation is especially injurious, as the fine dust is apt to form 
together with the cinder, pasty masses that can neither be melted 
nor burned away, and may choke the furnace up or seriously 
derange its working. 

These difficulties in the way of using anthracite, generally, in its 
natural or raw state have led to many attempts to make it into a 
serviceable coke b topen it in admixture with a greater or less 

roportion of bindi , pitch, or other bituminous substances. 

one of these attentpte, until very recently, appear, however, to 
have ially sful ; none, at least, of those made 
in South Wales, have been carried out largely or continuously, as, 
though coherent coke was made, it was friable, and of inferior 

uality, The samples exhibited would appear, however, to show 
that the production, on a working scale of a hard and sound 
anthracite coke, is not at all impossible. vy oe fair specimens 
of the coke now being made by the process of Messrs, Penrose and 
Richards, of Swansea, to whom the writer is indebted for them, as 
well as for the information as to the mode of manufacture, and 
the characters of the coke obtained, on which the present note is 
based. The materials used are any quality of anthracite or semi- 





coal, and pitch, in the following :~Anthracite, 60 ; 
bituminous coal, 35; pitch, 5 ; » 100. 
Specimens are on the table of coke made of Mesers. Brock and 











* Tron and Steel Institute. 


Sons’ anthracite, from Cwmllynfoll Colliery, near Cwm Amman ; 
of amixture of this with \ niscedwyn anthracite ; and of culm or 
semi-anthracite from Birch Rock Colliery, near Pontardulais. The 
bituminous coal used in inaking all the samples exbibited is that 
from Thyrissa Colliery, near Swansea. The materials are passed, 
together, through a Carr’s disimtegrator to crush and mix them, 
the ——— in which they are mixed being regulated by sup- 
plying the feeding hopper of the cents ap by three elevators, 
one carrying up each constituent, and each provided with buckets 
of such size and number as to bring up the relative quantit 

uired. Samples are shown of the anthracite, bituminous coal, 
and pitch, in the condition in which they are supplied to the disin- 
tegrator, and of the crushed mixture produced, The ovens used 
are of the oblong shape, generally employed in South Wales, 
15ft. long by 5ft. 7in. wide at the back, and 6ft, 2in. in front, and 
4ft, 4in. to the under side of the arch. Each oven is charged, 
through a hole ia the roof, with about four tons of the crushed 
mixture ; this is levelled by a rabble put in through the door at 
the end, and a small quantity of bituminous coal, sufficient to form 
a layer about 2in. thick, is thrown in and — uniformly over 
the surface, The oven is then lighted, by throwing a few 
shovelsful of hot embers on the top of the charge, immediately 
inside of the door, and the coking is managed as in working an 
ordinary charge of bituminous eoal. The object of covering the 
charge with a layer of bituminous coal is to _—— the burning 
away of the pitch, and its use appears to essential for the 
production of a hard and strong coke, Ordinary slack, of the 
same quality as that in the mixture, is used fer the covering ; this 
is mostly very small, but is not specially crushed. Rather more 
than two charges per week are made in each oven; the coke is 
watered in the oven, and is then drawn out in one mass, by @ 
chain and hand winch. 

The yield of coke is 80 per cent. of the weight of the charge. 
The coke is steel-grey in colour, and very much harder than the 
anthracite from which it is made; so hard, indeed, that it scratches 
glass with comparative ease. In a common fire, or under the 
action of a blast, it burns away without showing any tendency to 
crumble or decrepitate. It is about 23 per cent. heavier then the 
best coke made from Welsh bituminous coal ; so that in sending a 
cargo abroad, recently, a vessel that could not cairy 1,ore than 
240 tons of ordinary coke was able to take in as much as 310 tons 
of anthracite coke. Another valuable consequence of the dense 
compact character of the coke, in addition to the saving in cost of 

, is, than even if soaked in water it takes up very little, 
only ion 1'5 to 2 per cent. of its weight; while many kinds of 
ordinary coke absorb readily 10 per cent. or more. The coke is 
harder, and more dense the finer the materials are crushed, and 
the more intimately they are mixed. In practical use, both in the 
cupola and in the blast furnace, the coke, so far as it has been 
tried, has given remarkably good results. These are probably due 
in part to its hardness and density, or rather to the high 
temperature required to set it on fire, which brings the zone of com- 
bustion closer to the tuyeres, and diminishes the waste of fuel in the 
be part of the furnace caused by the transformation of CO into 

3 and in part to its freedom from water, and the small 
amount of ash that it contains. 

In a small foundry cupola, in which 1b. of good Welsh coke, 
that from Bryndu, near Bridgend, melts 101b. of iron, 1lb. of 
anthracite coke melts 161b., aud the metal is hotter when tapped 
out; and in a trial carried out at Messrs. Tangye’s works, near 
Birmingham, anthracite coke melted well with 25 per cent, more 
burden than that placed on ordinary coke, and would probably 
have done more, but the managers were unwilling to run any risk 
of Guenting the working of the cupola, and did not push the 
experiment further. 

a trial made in one of the blast furnaces at Landore, working 
on spiegeleisen, the burden, in using anthracite coke, was increased 
284 per cent., and the economy might probably have been raised 
to 30 per cent. or more, but the stock of coke in hand was not 
sufficient to admit of carrying on the experiment. The Landore 


Company are, however, so satisfied of the value of the coke, that * 


they have nearly completed preparations for making it in all their 
ovens, and using nothing else in their two blast furnaces. The 
cost of anthracite coke is about the same as that of the best 
ordinary coke made in the district. Anthracite, in Wales, is 
about 2s, a ton cheaper than bituminous coal, an economy in one 
constituent that balances the extra cost of the pitch; and in making 
best ordinary coke, the coal used is ground, at a cost of about 6d. 
a ton, just as in the case of coke from anthracite. The yield of 80 
per cent. in coking anthracite, against 70 per cent. or less in 
coking bituminous coal, is again in favour of the former. The cost 
of the crushing and mixing arrangements, to grind 1000 tons a 
day, is estimated by the inventors at from £2000 to £2500. This 
would include a 6ft. 3in. disintegrator, with driving power, 
elevators, and shed. The process has been carried on near 
Swansea, for about nine mon’ and though it was suspended for 
some time, during last winter, on account of the colliers’ strike, 
between 2000 and 3000 tons have in allbeen made. The field for the 
application of any practical method of utilising small anthracite is 
very great; the quanity available in Wales and in America # 
almost unlimited, and very much of that ‘raised is now unsaleable, 
merely because it is too small to be used. In Pennsylvania, 
according to Mr. Bell, from one-fifth to one half. of the material 
brought to the surface, in the anthracite collieries, ia thus thrown 
aside; ly shale and stones, but chiefly small and dust coal, 
perfectly clean and bright. 








ScrENTIFIC APPARATUS.— With reference to the forthcoming Loan 
Collection of Scientifie Apparatus at the South Kensington Museum, 
we are authorised to state that, in answer to invitations sent 
through the Foreign-office, the Governments of Belgium, France, 
Germany, Italy, the Netherlands, and Switzerland, have appointed 
committees to act in concert with the general committee in London. 
The Government of the United States has, through Mr. Fish, 
replied that it is in communication with the various departments 
and scientific institutions with the object of forwarding the exhibi- 


tion, 


SoutH KENnsINcTON MusrumM.—Visitors during the week ending 
January 1ith:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,188; mercantile marine, building 
materiale, and other collections, 1115. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.m. to 4 p.m., Museum, 1985; 
mercantile marine, building materials, and other collections, 91. 
Total, 14,379. Average of correspondin week in former years, 
18,256. Total from the opening of the Museum, 14,805,616. 
Patent Office Museum, 6032. Total number since the opening of 
the Museum, free daily (12th May, 1858), 3,366,076. 

‘*WATERAGE” MonEy.—A trade dispute of some importance was 
settled on Wednesday at the Greenwich county-cours by Sir P. B. 
Maxwell. The following are the facts in brief. A number of men 
were employed by Messrs, W. Walker and Co., of Deptford, in the 
docks on the fpr side of the river, in completing their ship 
the Oneida.. The men cl«imed —— per day as ‘‘ waterage ” 
money, onthe pleathat the men similarly employed by the firm upon 
the 8 on, West India mail steamer, had received that allowance. 
For the firm it was stated. that when the Shannon was being 
finished the firm were under penalties to deliver the vessel over 
complete by a certain date, and that tney could not afford to resist 
the demand made upon them for waterage, which they paid. The 
firm suspended —— for a time, and when they resumed and 
commenced to take im hands again, the men were told that the 
wages, 6s. 6d. per day, would continue the same, but that ‘‘ water- 
age” would not be dowed. On being refused this allowance the 
men on § ed on the Oneida struck work, and coming across to 
the y: ord-green, took out all the men employed on the 
same job. @ judge, after ie evidence, gave a verdiet 
for the defendants, allowing costs to their foreman and timekeeper, 
who had appeared as witnesses, 
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ACOUSTIC FOG SIGNALS. 
(Por description see page 37.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Landen. 

Ne Om ga GEROLD and Co. 

NEW YORK —WILLMER and Rogers, 47, Nassau-street. 


PUBLISHER’S NOTICE. 

*,* Next week will be published a Double Number of THE ENGINEER, 
containing the Index to the Fortieth Volume, including a Com- 
plete i List of the Patents issued during the past six 
months, price One Shilling. ’ 

















TO CORRESPONDENTS. | 


*,* We cannot undertake to retwrn drawings or manuscripts; we 
to 


questions, be accompanied by the name and address 
the sorter, nol necessary [or publication, Dut. ag 0. prof 
good faith, i of anonymous 
communications. 


J. H. (North-street).— We should much like to see the paper to which you 
refer, and we promise to returnit, 

J. 8. (Nottingham).— You can obtain lead wire from any London seed ware- 
house. It is used for affixing labels to rose trees, dc. 

Miorate.- We know nothing about the advertisement to which you refer. The 
Cape of Good Hope does not supply a good opening for engineers. 

W. B. W.—The Pullman car is carried on a bogre at each end like all American 
cars, and there is, consequently, no difficuity met with. in getting round 
curves, 

J.—You can obtain the specification by forwarding its number and price to 
the Great Seal Patent Office, Southampton-buildings, Chancery-lane, 


London. 

A. B. D. (St. Petersburgh).—The author is, we understand, bringing out the 
work himself. Only two parts have been issued, We are unable to supply 
Surther information. 

A. C. (Liverpool), — The experiments in question were carried out by 
Mr. Emery, of New York. We are unable to add any further information 
to that which we have already published. 

E. G.— We never heard of a bread manufactory. There are biscuit factories, 
such as those of Messrs. Huntley and Palmer, Reading, and Messrs. Peak, 
Frean, and Co., Bermondsey ; there are also Government biscuit factories. 








BREAKING RUST JOINTS. 
(To the Editor of The Engineer.) 

Srr,—Will any correspondent kindly give us information on the follow- 
ing point? We intend taking out of our mills several thousand yards of 
3in., 4in., and 5in, socket piping. It has been used for heating with 
exhaust steam, which is now discontinued, and we want to take the 
pipes out. The wen are all socket rust joints, and we wish to know the 
simplest and quickest method of removing the pipes without breaking 
more than is necessary. 2 W. 

Leicester, Jan. 17th. 





WIRE ROD DRAWING MACHINERY. 
(To the Editor of The Engyneer.) 
Srr,—Will any of your readers inform me of the makers of the most 
approved for 6, 7, and 8 gauge? me & 





STONE'S COMPOSITION. 
(To the Bdator of The Engweer.) 

Srr,—Allow me to state, in reply to the letter of ‘‘Steam Users” in 
your last issue, that Stone’s composition for coating boilers is to be ob- 
tained from JAMES STONE. 

Stone's Coating Works, 167 and 169, Gray’s- 

inn-road, January 19th. 


SUBSCRIPTIONS. 

Tue Enorneer con be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double nwmber).. .. «. £0 148. 6d. 
Yearly (including two double numbers)... .. .. #1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. E ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tur Encineer Volume, price 2s. 6d. each 

The Jollowing Volumes of Tug EnoineEr can be had, price 18s, each—Vols. 

5, 10, 14, 24, 25, 26, 38, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Suwb- 
scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 


Remittance by Post-office og ny Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 
Denmark, Egypt, France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Ion’ Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 





ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, AU 
adverti. , except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE SIX O'CLOCK ON 

Taurspay Evenine in gace Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tut Enoixter, 163, Strand. 








MEETINGS NEXT WEEK. 

InstTiTUTION OF CiviL ENGINEERS,—Tuesday, January 25th, at 8 p.m. : 

Discussion upon Mr. Morrison’s paper “The Ventilation of way 

Tunnels ;” and, time permitting, ‘ Darlingford Lough and Greenove,” by 
James Barton, M.I.C.E. 

Crvit AND MECHANICAL Enoineers’ Society.—Thursday, Jan, 27th, at 

7 p.m.: “ The Testing and Strength of Materials,” by Mr. KR. M. Bancroft. 
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PIECEWORK. ‘ 

No press reporters were permitted to attend the meeting 
of the Iron e Employers’ Association at Derby on 
Friday last. The discussion on the Erith strike was con- 
sequently conducted in private ; and we are unable to say 
much about the views expressed by those who took part in 
it. The resolution at which the meeting finally arrived 


has, however, been made public, and it is ag homens we 
anticipated. It runs as follows: “That thi 


meeting, 


‘Resolved, 





bering meee to the many innocent persons who would 
general lock-out recommended by the Com- 
mittee of Management, hereby authorise the committee, 
before putting such an extreme measure into force, to 
employ the officers and funds of the Association in filli 
the shops of Messrs. Eastons and Anderson, and to suspen 
the order for a lock-out at their discretion.” It was pointed 
out that the Association had not icra any opinion on 
the system’ of piecework, and the following resolution was 
moved and carried unanimously : “That since, as a rule, 
employers are compelled, by the law of freedom of con- 
tract, to work by the piece at prices fixed beforehand, the 
Employers’ Association see no reason why workmen should 
seek to be exempted from the same law, one which the 
men usually avail themselves of when they are purchasers. 
t this Association, recognising this law, will 
resist any attempt on the part of the men, or of their 
societies, to curtail or restrict the application of piece- 
work in the workshops of the members of the Association.” 
The employers have thus shown that they are actuated 
by no unfriendly feelings towards the men. They recog- 
nise the fact that for the movement against piecework the 
great body of working engineers can scarcely be held 
responsible; and the masters are determined that these shall 
be screened as far as possible from the injurious effects of 
the fxr of their leaders. The masters may feel very 
keenly the necessity of resisting attempts to dictate the 
way in which work shall be done ; but they have not 
failed to perceive that it would hardly be just to visit on 
some 70,000 workmen the consequences of an act in which 
only about 170 of their number took an active part. It 
must not be forgotten, however, that should the men be 
so unreasonable as to attempt to repeat elsewhere the 
tactics which they employed at Erith, no course but a 
general lock-out woul open for adoption by the 
masters. So long as the war is localised at Erith, the 
comparatively insignificant operations of the campai, 
would not justify anything like harsh measures. The 
future of the struggle may now be said to rest with the 
men. If Messrs. Eastons and Anderson can succeed in 
filling their shops with efficient non-union. hands, the 
masters will gr al have won a bloodless victory, and 
no one will the worse. If, however, the influence of 
the men and the working of the picket system should be so 
successful as to preclude the firm from carrying on their 
usual business, it is difficult to seé how the Iron Trade 
Employers’ Association can avoid the adoption of very 
energetic measures.. The objects of the society would be 
neutralised if an establishment belonging to certain of the 
members of the Association were compulsorily closed. To 
prevent contingencies of this kind is indeed one of the 
specific objects with which the society was constituted ; 
and a radical defeat at Erith must be followed either by 
the dissolution of a useless association of employers, or by 
the adoption of measures which would inflict heavy suffer- 
ir > on many innocent individuals. Nothing, therefore, is 
more to be desired at present than the-success of the 
measures taken by Messrs, Eastons and Anderson to 
obtain men, If the union were wise they would abandon 
the picket system at once, and suffer the Erith shops to be 
filled by non-union men. Each party might then claim a 
victory ; the union would in a sense have attained their 
object, and Messrs. Eastons and Anderson would consider 
themselves but too lucky, we suspect, if they could only 
succeed in getting rid of union men at once and for ever. 
The firm have given notice that if the hands out on strike 
please to return before Saturday _ they may do so, on 
condition that they accept piecework ; after the date fixed 
they will not be re-engaged on any terms whatever. It 
remains to be seen what action the men will take on-this 
notice. i 
It is not remarkable that a great deal has been said in 
the daily and weekly press on the subject of piecework in 
connection with the Erith strike. There is, on the whole, 
a satisfactory unity of sentiment displayed in dealing with 
the question ; but one or two of our contemporaries have, 
we regret to say, manifested a tendency to attach an im- 
portance to the arguments of Mr. Burnett which they do 
not merit. The anti-piecework party have totally failed 
to convince any one out of the union that it is a 
thing that all men should be kept down to a dead level; 
but they have to a limited extent gained the ear of the 
public when they urged that piecework was injurious to 
the health of the men, and that its adoption was followed 
by low wages. In other words, it is stated that men work 
too hard by the piece, and half kill themselves, and that 
the work which they perform is used as a basis on which 
to estimate the -wages to be paid for daywork, and those 
who are really not well informed as to the nature of the 
operations performed by a fitter, turner, erector, &c., are 
disposed to give more attention to this argument than it 
deserves. In point of fact, it.deserves no attention at all, 
simply because it is without foundation. It is quite true 
that there are certain rapar} ty of labour in performing 
which to excess a man might injure himself, but no suc 
labour is met with in engineers’ shops.’ All the hard work 
in the present day is performed by machine tools, and 
many operations might be pointed out in conducting which 
the wor has really nothing to do for hours and even 
days together, but look on and keep his tools ground. In not 
a few shops even the goat is performed by special 
hands who do nothing else. ere is, of course, a certain 
amount of chipping and filing to be done in most sho 
and working a ratchet brace all day is tiresome enough ; 
but this latter work generally devolves on a labourer or 
an apprentice, and the men are not much troubled with it. 
The work of an amalgamated engineer is as nothing to 
that performed by a gardener, or a field labourer ; and the 
notion that a turner or an erector is likely to injure him- 
self by over-exertion is very absurd. Practically i 
he could not do it if he tried, simply for lack of oppor- 
tunity. But even if the contrary were the case, is it not 
just possible that a man will be able to take care of him- 
self? We venture to think that Mr. Burnett cannot 
adduce a single instance in which an amalgamated engineer 
has hurt his constitution by a display of too much energy. 
To argue on such grounds that piecework should 





restricted is not justifiable, but the & may v 
easily be made eee iceable to the palhen gt yt union if it 
is taken up by the ultra-humanitarian » who believe 
that working men are rather more le china, and 
require more petting and attention than a baby. As to 
the argument that wages are reduced indirectly by piece- 
work, we think it is very probable that such is the 
case. If a man is oad. by the day, and works at 
such a rate that his fellows working by the piece can do 
just twice as much and earn 10s., it is obvious that the first- 
mentioned individual is not worth more than 5s. a day, and 
ought not to get more. We do not care to discuss this 
point; we are quite willing to admit that piece work affords 
rs an excellent opportunity of discovering at’ what 
rate a job can be done. They can take a man’s mea- 
sure and pay him accordingly. This of course does not please 
such union leaders as Mr. Burnett and Mr. Swift. The 
desire nothing so much as to bring all men to a dead level, 
and it cannot be denied that they are very successful, for it 
is generally admitted that there are more inferior hands in 
the Amalgamated Society now than ever were in it before, 
and that the prevalent tendency is downwards. Why should 
a man do better than his fellows if he is to he snubbed for 
it? Hundreds of instances of the evil effects of union 
influence on the character of workmanship might be cited 
if it were necessary. At the present moment most 
tirms know that it is a matter of the utmost difficulty to 
procure men at any price good enough to send out of the 
shops on a nh or erection job. More than one firm have 
to our knowledge sony adopted a system of taking 
young and promising hands and specially training them up 
for this class of work, keeping them of course from union 
influence, and selecting men of some education. A some- 
what humorous instance of the defeat of union tactics 
came under our notice several years ago, and we shall 
di a little to notice it, because it admirably illustrates a 

int to which we shall refer ina moment. A firm took a 
arge order for round rods—these rods wereall to beturned to 
given dimensions and were all alike. A number of lathes 
were slightly altered to suit this operation, and the job was 
started. It was quickly discovered that at the given rate 
of pro, the thing could not be made to pay, and an 
attempt to introduce the piecework system was made, but 
failed, as the men would have none of it. It was not 
easy at first to make out how it was that the men spun out 
the operation of taking two cuts off a round bar as they 
did; at last it was discovered that the men a!l drove their 
lathes at very nearly the slowest speed the cone pulley 
would admit of, e masters took the hint and removing 
the cone pulleys, substituted a single pulley, so that the 
lathes could re be run at the proper speed. The men 
could find no cause of complaint, and as they were well 
looked after as to the quality of work done, the contract 
was satisfactorily completed, and the men were ems paps d 
beaten. We are not sure that similar tactics could now 
be employed by the masters. We are informed that two 
or three years since an improved lathe was put down by an 
English tirm for turning large fly-wheels. The existing 
lathes used to take about 30 hours to do what the new 
lathe accomplished in 15 or 16hours. The men would have 
none ,of the new lathe, and they coolly proposed if the 
lathe was worked, that the man working it should walk 
about the shop idle, but drawing his pay, during the time 
saved by the lathe. An attempt was made to run the 
lathe with non-unionists, and then a strike was threatened. 
Ultimately a compromise was effected,.and the masters 
were permitted to use the tool. We mention this circum- 
stance here because it leads up directly to an aspect of the 
piecework question which deserves more consideration than 
it has yet received. 

It is well known that the “ working man” has, as a rule, 
been always opposed to the introduction of machinery in 
any form, and it is not to be supposed that engineers have 
always constituted an exception to this rule. On the con- 
trary, attempts have been made at various times to limit 
the use of machinery in certain operations, nor isit at all 
impossible that an effort will be made to revive the idea in 
a modified form. In certain cases. the quantity of work 
done by a man is fixed by the machine which he attends to. 


good | The theory of the trades union is that, in all possible 


cases, two men shall be employed in preference to one. - 
Now, if a lathe, let us suppose, is run at a quick speed, 
and turns out a given quantity of work, it is obvious that 
one man by its aid may do as much as two men working 
at two lathes running at half speed. It is known that the 
proper surface speed for iron in a lathe is about 20ft. a 
minute, but the tool will cut just as cleanly at half this 
velocity. In i872, at the Manchester Conference of the 
Amalgamated Society of Engineers, it was unanimously 
resolved—“ That piecework—even in its best features—is, 
without doubt, the worst evil we have to contend against ; 
for under the most favourable conditions it is utterly selfish 
in its operation, and is calculated to set man against man, 
by tending to benefit those opposed to our society and such 
similar institutions; and we recommend the members 
generally to use their utmost influence in putting an end 
to piecework, and trust that our council will see that this 
resolution is carried out in the most decided manner.” 
Now, reducing the piecework question to its simplest 
terms, we see that the system is objectionable because « 
man does more for his employer than he could do if work- 
ing by the day. But carrying the foregoing resolution to 
its legitimate conclusion, it is obvious that men should 
run machine tools as slowly as they can be run, and 
we have no doubt whatever that this principle is 
at this moment being carefully acted upon in a great 
many shops, ti the serious injury of employers; 
and we venture to think that a carefully-conducted 
examination of the rates at which tools are driven ie Se 
hands i hands respectively will show that tools are 
not worked nearly up to their gem b by the former. 
In short, there is a universal tendency to do things slowly. 
A good deal of work is turned out under circumstances 
which bring it on the borderland of piecework, and it isquite 
as possible to hurry a man by accelerating the i 


over which he presides, as by paying him by the piece. 
the Amalgamated Engineers win the Erith battle, tt is by no 
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means improbable that we shall hear something about 
machine tools. Mr. Burnett or Mr. Swift Seal ie just 
in their element if they could dictate the velocity of every 
lathe, planing machine, and drill in the kingdom. 

For the time being, however, Mr. Burnett and Mr. 
Swift have something else rather than the speed of machine 
tools to think of, and we shall say nothing more on the 
subject, except to repeat that vigilance is required on the 
ow of foremen to see that tools are reasonably wrought. 

hat may be the next aspect of the Erith strike it is 
impossible to tell, but before taking leave for the moment 
of the subject, we desire to point out that a good workman 
obtains no advantage whatever from remaining a member 
cf the union. Ostensibly, of course, the Amalgamated 
Society of Engineers is a benefit society. If, however, a 
man can only earn 6s. a day while he remains in the union, 
and could earn 10s. a day if he were a free man, the 
“benefit” of his membership is very doubtful. The case 
is different with the incompetent and idle. The union 
protects them from harsh contrasts, and they get a livi 
much better than they deserve. We suppose the gi 
men understand that they are keeping the men going, 
and we are consequently irresistibly led to the conclusion 
that a thoroughly good ‘workman, who is also an amalga- 
mated engineer, is either the greatest fool on earth, or 
the most unselfish, charitable, and tender-hearted soul in 
existence. 


LOCOMOTIVE FIRE-BOXES. 


In ordinary practice, the fire-boxes of locomotive en- 
gines assume various forms. Some of these are adopted with 
a view to obtaining a better combustion of the fuel and of 
the gases arising from it ; as examples, we may cite the 
long, double-grate, boxes designed by Mr. Cudworth, and 
the short] double grate-box of . the late Mr. Beattie. 
Other forms again are adopted with the purpose of 
recuring additional strength, augmenting the efficiency of 
heating surface, or dispensing with crown stays; as 
examples, we may cite the round-topped boxes used by 
Messrs. Fowler of Leeds, and the boxes with corrugated 
tops, designed by Mr. Haswell of Vienna. Mr. Stroudley, 
of the Brighton line, has for some time adopted a very 
neat moditication, intended to facilitate the circulation of 
water at the sides of the fire-box. In order to get 
in a large number of tubes, it has long been the custom to 
make fire-boxes wider at the top than at the bottom all 
through their length. The resulting overhang is objec- 
tionable, as it tends to keep steam instead of water in con- 
tact with the plates. Mr. Stroudley gets over the diffi- 
culty very neatly, by confining the overhang to the front 
end on!y of the box, the forward ends of the side sheets 
being bulged out for a few inches, to give the width re- 
quired for the accommodation of the tubes, Whatever 
may be the shape of box adopted, the box itself cannot be 
satisfactory unless the material of which it is constructed is 
thoroughly reliable. The choice of locomotive engineers is 
limited to three distinct materials, and a fourth which 
stands on a marginal line dividing two of the three from 
each other. ‘The three are copper, iron, and steel; the 
fourth is homogeneous metal, the true nature of which it is 
not easy to define, as it possesses the characteristics of both 
iron and steel. It is to be presumed that those who design 
locomotives adopt any given constructive material in pre- 
ference to any other, not from caprice, but from a fixed con- 
viction that it is better adapted than any other for the 
duties 1t has to perform. In this country copper has 
generally been preferred as a material for fire-boxes for 
railway locomotives, but iron, homogeneous metal, and steel 
have all been used or are now used to a considerable extent 
in Great Britain. For the fire-boxes of ploughing engines 
and road locomotives, which are in some respects exposed 
to worse usage than the fire-box of a railway engine 
Low Moor or Bowling iron is almost exclusively employed, 
and with results so satisfactory that it is not quite easy 
to say why these materials do not enjoy more favour than 
they do with locomotive superintendents, In the United 
States, charcoal iron of a very fine quality is extensively 
used for locomotive boxes ; copper boxes Sins the excep- 
tion instead of being the rule in America. The objections 
to copper as a material for fire-boxes is that it is ver 
heavy, because it must be used in comparatively thic 
mewn and that it is very expensive. It must be admitted, 

owever, that a good copper box will last for many years, 
without giving trouble or causing anxiety, and that it 
lencs itself readily to the operation of patching when that 
becomes necessary. Homogeneous ‘metal is so little used 
comparatively, that we need not say much about it here. 
There remains then for selection only Low Moor or 
Bowling iron and steel. Either material is much cheaper 
than copper, and can be used in thinner plates. Plates of 
charcoal iron—which is not better than the very best 
English iron—only ;4;in. thick, are freely adopted in the 
States, with pressures of 120 1b. and 140 1b., and a consider- 
able saving in weight is thus effected. Such fire-boxes 
have proved wonderfully durable. Instances might be 
cited in which they have lasted as much as fifteen years 
without repairs worth mentioning, the plates being still in 
excellent condition. Low Moor iron is used in enormous 
quantities for stationary and marine boiler furnace plates 
in this country ; and as we have said, it is not quite easy 
to see why it has not enjoyed more favour with locomotive 
superintendents than has fallen to its share. 
e value of steel as a material for locomotive fire-boxes 
is still a vexed question. The arguments that can be 
urged in its favour are, that it is lighter and cheaper than 


copper. But we fail to see what advantage it possesses 
over iron. It is urged that, being stronger than iron, 


much thinner plates can be employed with safety. But is 
this statement founded on fact? Is it worth while to 
attempt to use plates thinner than ;',in., which is the usual 
thickness of new iron fire-boxes in American railway prac- 
tice? It is also argued that iron plates are liable to blister 
and corrode, but that steel plates will do neither. It is 
true that iron plates sometimes prove defective from these 
causes ; but nothing is more easy than to test a Low Moor 
or Bowling plate for incipient blisters before it is worked 
into a box. As regards corrosion, only two instances have 


come under our own observation. These were supplied by 
the iron fire-boxes of two locomotives conducting heavy 
mineral traffic in Wales, and in both the crowns and sides 
were heavily pitted after some months’ work on the fire 
side of the plates. It was suspected that the fuel—coal— 
was to blame, as it contained much sulphur. It was 
changed for a different coal, and the pitting ceased. 
Whether steel would in this case have escaped better than 
iron we are not to say. 

Tt must be understood that we do not argue that iron 
is, in the abstract, a better material than copper for boxes, 
the only objections to which are its weight and first cost. 
It wonld appear, however, that iron is quite as good as 
steel on the whole, when both the steel and the iron are 
the best of their kind, and iron this inestimable 
advantage, that we can always tell what its qualities are ; 
but we have no similar certainty with regard to steel, The 
advocates of steel, when a failure on the part of their 
favourite metal is pointed out to them, always reply that the 
failure only occurred because the metal was not good. But 
this is precisely the point urged by those who prefer iron. 
They say, “ Just so; it was not , and we fail continually 
in our attempts to get it .” Great advances have, 
no doubt, been made in the manufacture of steel, and it 
may yet happen that a perfectly reliable material will be 
supplied by the Siemens-Martin process. But it is as yet, 
whatever manufacturers may say to the contrary, diffi- 
cult to purchase a large number of steel plates, many of 
which will not have to be rejected when tested for quality. 
The advocates of steel boxes have to prove that they are 
not only better than copper—which they can be only in 
the sense that they are cheaper and lighter—but that they 
are better than Low Moor or Bowling boxes; and on 
this point there is, we think, no evidence available strong 
enough to upset that supplied by America practice. As 
we have already stated in a recent number, opinion is 
divided among American locomotive engineers as to the 
value of steel. They would willingly use it extensively for 
boilers and fire-boxes if they could, because they would 
employ plates without hesitation of a thickness much less 
than English locomotive superintendents would care to 
adopt. Some hours were occupied at the meeting of the 
American Master Mechanics’ Association, held last May 
in New York, in discussing the report of the Committee 
on Locomotive Boilers. e have already referred at 
some length to that report, and we shall not further allude 
to it here. The opinion of the speakers was divided, but 
the facts adduced all tended to show that steel was an 
unreliable material, because it was impossible on the one 
hand to obtain it of uniform quality, and on the other to 
define any test by which the quality could be ascertained 
beforehand. Mr. Setchel, of the Little Miami Railroad, 
whose proclivities appear to be rather in favour of steel, 
contributed some interesting information. As regards the 
difficulty of establishing a reliable test, for example, he 
weenie: some specimens of the steel fire-box of a 
ocomotive. This box had only run 25,864 miles when 
it cracked. The engine had been standing for thirty- 
six hours in the shed. The fire had just been lit 
when one of the side sheets cracked extensively before a 
pound of steam had been raised. To show how tough the 
metal was, he produced a bit from this sheet which had 
been heated red hot, quenched in !cold water, and yet on 
being bent cold, doubled on itself without a flaw, but another 
owed of the same sheet just as it came from the box was 

roken like a bit of glass by a light blow with a hand 
hammer. It may be argued that this piece was too hard, 
but Mr. Setchel produced another sample taken from a 
steel box which also cracked while the engine was standing 
in the shed. The whole mileage of this last box was but 
74,474. The piece was cut from the cracked plate, and 
perfectly withstood the test-of being doubled cold on itself. 
“ Tf,” said Mr. Setchel, “ you can produce a better bit of 
steel than this apparently is, I should be glad to see it.” 
He admitted that he had engines with steel boxes still in 
good condition after seven years’ service. But in all these 
cases the engines had been first run for a long term with 
wood fuel ; and there appeared to be a tolerable unanimity 
of opinion among all the speakers, that steel would work 
with wood fuel far better than with coal, and that when 
a steel box had become seasoned, if we may use the word, 
with wood, coal might be resorted to with impunity. A 
great deal was urged about the necessity for annealing the 
metal properly, but the balance of opinion was that no 
amount of annealing could render steel quite trustworthy. 

It would be impossible to reproduce within reasonable 
limits the various views expressed by the speakers ; but 
the general tendency of their experience appears to be, 
that steel, however soft and good when new, becomes 
hard and brittle by some change in its character when ex- 
posed to the action of coal fires. What the precise nature 
of the change may be we shall not attempt to say, use 
we have no evidence to show. It is also dso Ot that a 
peculiar characteristic of steel plays an important part in 
producingfractures. Little more than an allusion to this was 
made atthe meeting of the master mechanics ; butit deserves 
more consideration than it received, and we make no 
apology for dwelling on it here. It has long been known 
that if steel be heated and cooled repeatedly, it contracts 
in a very remarkable way. ‘hus, if asteel ring is too large, 
it is only necessary to heat it and cool it a few times to 
reduce its dimensions to those required. Now, the side 
sheets of a locomotive fire-box being repeatedly heated and 
cooled, would tend by degrees to become smaller. But the 
contraction would be by no means uniform in amount over 
the whole surface of the box, and the consequence is that 
local strains would be set up in the plates. So long as the 
metal retained its original ductility these strains might 
prove harmless enough, but if the metal gradually under- 
went a process of deterioration, it is extremely probable 
that when it became sufficiently brittle these strains would 
drag the sheets asunder, a crack resulting. 

The steel fire-box problem as it stands at present is 
narrowed to this—is the material better than iron for the 
given p’ , and, if so, in what way! Does the metal 
lose its original characteristics when repeatedly heated and 





cooled as in a locomotive fire-box? Does coal act more 





prejudicially on it than wood? Is there any reliable test, 
easily applied, by which the quality of steel plates can be 
accurately determined? Is there a satisfactory method of 
annealing it? Is it not probable that the form of the fire- 
box has a great deal to do with the durability or want of 
endurance of a steel box? It is possible that many Eng- 
lish engineers have already answered these questions very 
much to their own satisfaction ; but it is certain that a 
large number of highly competent and experienced 
locomotive builders at the other side of the Atlantic have 
failed to find these satisfactory replies, and that they are 
devoting a great deal of time and patience and skill to the 
attempt to establish some basis of accurate information 
concerning what steel will and will not do as a material 
for fire-boxes and boilers, Not the least interesting phase 
of the inquiry will be presented should it be found that 
by a very delicate process of annealing, steel boxes may be 
made quite reliable if carefully used. It will then remain 
to be seen whether steel is worth the trouble of using it 
under such conditions. 





BLAST FURNACE YIELDS, 

Ir is well known that the ironmasters of the United States 
succeed in getting much more iron out of their furnaces in a 
given time than is the rule in this country. As an example, we 
may cite the following performance ; we are indebted to a well- 
informed American contemporary for the figures. The furnace 
in question is situated at Wheeling, West Virginia. During the 
week ending Nov. 7, the furnace made 434 tons; Nov. 14, 460 
tous; Nov. 21, 501 tons; Nov. 28, 458 tons; and Dee. 5, 519 tons. 
During the week ending Dec. 11 the daily make was as follows: 
—Sunday, 70 tons; Monday, 71 tons; Tuesday, 68 tons; Wed- 
nesday, 70 tons; Thursday, 73 tons; Friday, 92 tons; and Satur- 
day, 73 tons: total, 519 tons. The stack has recently been 
altered from 18ft. to 164ft. in diameter of bosh, and is 60ft. high. 
Connellsville coke was exclusively used. The stock was comi- 
posed of 55°5 per cent. Missouri ore, 6°1 per cent. Canadi:n 
ore, and 38°4 per cent. mill cinder. Now, part of this enormois 
yield is no doubt due to the fact that very rich ores we:e 
employed, but this will not go far to explain facts. It is there- 
fore interesting to learn what Mr. Hearne, the manager of the 
furnace, has to say on the subject. He attributes the large yield 
almost altogether to the use of a very great volume of blast; and 
the question thus raised has, we venture to say, never been pro- 
perly discussed in this country. “Much,” says Mr. Hearne, 
“has been said and written concerning the advantages of large 
tuyeres, but some of our furnace managers who anticipate large 
yields from their adoption, while adhering to their weak and 
insufficient blowing machinery, will, it is feared, be disappointed 
at the results, We must have powerful blowing machinery, and 
plenty of it. We must have ample boiler capacity to generate 
steam rapidly and economically; we must have sufficient hot 
blast stoves to raise the temperature of the blast, and if possible 
have one spare for constant cleaning; this applies to boilers as 
well as stoves. And above all, we must have the stock carefully 
and uniformly charged. Never use blank charges of coke or 
change amount of burden except in extreme cases, Careful 
attention to temperature of blast and speed of engines will con- 
trol any furnace under ordinary circumstances in charge of a 
watchful and attentive founder. In this connection I would 
suggest that many of our furnacemen pay too much attention to 
pressure and too little to volume of blast. Volume is what .is 
necessary, and so far as the reduction of stock is concerned—the 
fuel being Connellsville coke—it matters not, with equal volume 
of blast, whether the pressure be four or eight pounds per 
square inch. The pressure alone, not the volume, is affected by 
the size of tuyeres, although too small tuyeres with a correspond- 
ingly high pressure increase the wear and tear of machinery and 
connections, and ought to be guarded against. The proper size 
of tuyere can be easily determined by every manager to suit his 
own particular case.” Whatever opinion may be expressed on 
the merits of Mr. Hearne’s views, it must not be forgotten that 
he has apparently given very practical proof that they are per- 
fectly sound, and we recommend them accordingly to the atten- 
tion of British ironmasters. 


CRINOLINE AT SEA, 

Tuer is an old adage to the effect that tiose whom the gods 
wish to destroy they first deprive of reason. If this be true, we 
have evidence that the Admiralty are in considerable peril. 
They have succeeded in giving us one actual foundering in the 
case of the Vanguard, and a not inconsiderable fright in the case 
of the Iron Duke. Having practically illustrated what can be 
done by ramming and by improperly-fitted sea cocks, they are 
now going to attack the Devastation with Whitehead torpedoes. 
Real bona fide torpedoes, be it observed, with big charges. Now 
it is obvious, we suppose, to the meanest capacity, that if a White- 
head torpedo is exploded in contact with the bottom of the 
Devastation she will not remain many minutes afloat. To pre- 
vent this contingency the ship is to be fitted with a crinoline of 
wire netting, suspended on spars projecting from the ship’s sides’, 
and it is intended that this netting shall explode the torpedo 
when 28ft. away from the ship. So ridiculous an experiment 
could only be carried out by a Board of Admiralty. If it is cer- 
tain that the crinoline will save the ship, then the experiment is 
totally unn If, on the contrary, there is room to doubt 
the efficacy of the netting, then it is almost criminal to risk the 
safety of the most powerful ironclad we have afloat. Our own 
view of the matter is that a wire netting is a very doubtful pro- 
tection. Nothing would be easier than to make an immense 
breach in it by one torpedo, and to send another through the 
breach immediately afterwards, always assuming, of course, that 
the Whitehead torpedo can do the great things it is said to be 
capable of performing. We are happy to say that in a Jucid 
interval the Admiralty took the precaution of ordering the 
experiment to be carried out in tolerably shallow water, so that 
it will be possible to use divers should the crinoline prove not 
quite worthy of the reliance placed-on it by the authorities. 


THE MECHANICAL VENTILATION OF COLLIERIES. 

We very much fear that there are many collieries in our 
several coalfields still being ventilated by the aid of a furnace, 
when, in reality, the quantity of which it is alone possible to force 
into the workings by such means is altogether inadequate, either 
for safety or health. The furnace has donegood work in its day, 
and it is often sufficiently powerfui for pits in which the work- 
ings are not extensive ; but at collieries where the furnace was 
at one time ample for the work driven out, the continued opera- 
tions of the miners now necessitate that a more powerful venti- 
lator should be adopted. A delay in the replacing of a furnace 
with a fan, for instance, at the Tupton Colliery, in Derbyshire, 
led to Mr. Philemon Hicks, the manager, being recently sum- 
moned before the Chesterfield county magistrates, and to his 
being fined £10 and costs. The proceedings were ordered by 
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the Government, and were taken by Mr. Evans, her Majesty’s 
inspector for the district, and his assistant, Mr.. A. H. Stokes. 
Mr. Stokes thought the pit ought to have 30,000 cubic feet of 
air per minute, whereas, when he visited it on December 17, he 
found only 6021ft. passing over the furnace. This he regarded 
as al er insufficient, for the mine was fiery. The report 
book showed that gas had been discovered in nine or ten places 
for some weeks before, and, upon examining the workings, the 
gas fired in his lamp. Mr. Hicks seems fo have done his best 
with the furnace which was at work in the colliery in 1874. At 
that time the average quantity of air was only between five and 
six thousand feet, and the short supply occasioned complaints by 
the men ; but he had raised the ventilatioa to as high as 9600ft., 
which stopped the men’s complaints. He attributes the fact 
that the quantity of air was no more than 6021ft. on Dec. 17 
to an accident which had happened the day before to the pumps. 
Mr. Hicks was able to point out that there had been no explosion 
since he had undertaken the management of the pit ; but it is 
equally a fact that there was no explosion, even while the quan- 
tity of air was only between five and six thousand feet. That 
the place should have been free from explosion is almost astonish- 
ing, the more so as, after the volume of air was increased under 
Mr. Hicks’ management, more men have been employed in the 
pit.-. We ars-ficlined to apprehend that this case at Chesterfield 
is not single ; but we hope that there are not many colliery engi- 
neers, who would venture to be satisfied with such ventilation as 
the Government inspector found at this colliery, much less that 
colliery engineers and underviewers should maintain, as Mr. 
Hicks and his underviewer did, that 9600ft. was sufficient to 
prevent danger. That it was not, was amply proved by the 
reports in the book at the colliery, and by there being places 
fenced off because of the gas which they contained—places in 
which « very little disturbance, or the insubordination of a pit 
boy, might lead to the sacrifice of the lives of the whole of the 
pit’s company. The real truth would seem to be that the neces- 
sity for the replacing of the furnace by s fan has long ago im- 
pressed itself upon the minds of the people having the manage- 
ment of the pit, for Mr. Evans was promised a twelvemonth ago 
that a fan should be put down, We urge upon colliery engineers 
not to permit small difficulties to interfere with changes that 
the extension of workings of which they have the management 
have rendered absolutely necessary alike for the protection of the 

roperty and for the preservation of the lives of the workpeople. 
os an esprit de corps should make mining engineers deter- 
mine not to disappoint a public who look for a manifestation of 
that scientific knowledge which we are happy to know so many 
engineers possess. 4 


“T WAITED FOR THE TRAIN AT COVENTRY.” 


Ir the citizens of Coventry could have their way the next 
time that the Poet Laureate waits for the train there he will not 
“hang with grooms and porters on the bridge”’ of the London 
and North-Western Railway, to “ watch the three tall spires, and 
shape the city’s ancient legend” into another poem even mcre 
rhythmical than that witi which we are familiar under the title 
of “Godiva.” They are dissatisfied, are these men of Coventry 
with the accommodation now afforded by the London and North- 
Western Railway Company, and are making strenuous efforts to 
get the town connected with the Midland line. At a recent 
meeting of the City Council, the following resolution was passed : 
“That a memorial be sent from this council to the directors of 
the Midland Railway Company, calling their attention to the 
extra railway accommodation required for Coventry, and asking 
them to take into consideration the desirability of connecting 
on system with Coventry by the formation of a line from 
Arley.” 


PROMPT AND DETERMINED ACTION.” 


THis, as interpreted by the National Society of Amalgamated 
Brassworkers, of Birmingham, means to “declare war” against 
employers, which again is metaphorical for ceasing to work. It 
would seem that the fiat of the Executive Council of this Amal- 
gamation has gone forth that there shall be a rise of 15 per cent. 
in the wages of those of the members who are engaged in the 
railway brass furniture trade. As might be expected, the em- 
ployers do not see that the rise is justified by the surrounding 
circumstances ; and they are prepared neither to give it, nor to 
accept the invitation of this executive to hob-nob with them, and 
tell them so to their face. Last Tuesday night, therefore, Mr. 
8. W. Maddocks, the men’s president, sitting at the head of a 
quarterly meeting of his forces, is reported in the. newspapers to 
have declared that “it was apparent that it was impossible for the 
employers in that particular branch of the trade to realise their 
position until war was declared,” whereupon it is made known 
that it was “unanimously resolved ’’-—“ That this meeting calls 
upon the Executive Council to take prompt and determined 
action in the matter in dispute.” The railway brass furniture 
makers now know what they have to expect. Preparing for any 
eventuality, funds have been subscribed which show what is 
affirmed to be “a net increase upon the quarter of no less than 
£870” The balance-sheet nevertheless indicates an expenditure in 
the three months of £210 7s. 11d. upon “ members out of work ” 
—money paid to men who are not legitimately unemployed, but 
unemployed, we suspect, in resisting certain requirements of one 
of the employers of the town, whose workpeople this amalga- 
mation is now supporting. It is interesting to note that another 
item on the debit side of the account is “ Bill-posting in London, 
£22 10s.” Does this mean for posting bills. in London inti- 
mating that brassworkers are “wanted to keep away from Bir- 
mingham.’”” What is being done by this Birmingham organi 
tion, taken in connection with what is occurring at Erith, is 
sufficiently instructive, even to those of us whose business it has 
been to note what our workmen are doing. It bodes evil for 
the future relationship of capital and labour and the course of 
business throughout this country. 


TRADES UNION AMENITIES, 


Tue old spirit of violence which led Broadhead and his confréres 

to enforce the constitutional rights and mandates of the Sheffield 
. Trades’ Unions hardly appears to be dead even now in the steel 
metropolis. It may be quiescent and somnolent, but from time 
to time it gives tokens of its prolonged vitality by outrages of the 
description locally dubbed “ rattenings.”’ These do not usually 
involve much damage to property and none to the person, but 
they are by common consent of undoubted efficacy in rallying 
recalcitrant members of the unions, and as means for the recovery 


followed that Dawson could not either fully occupy himself or 
his apprentice, a youth of 18, named Handley. Handley, there- 
fore, sinfully, as we may assume, neglected to keep up pay- 
ments to the union, and to cut a long story short, got wofully in 
arrears ; the officials of the trade doubtless exercised all the 
clemency in their power, but at length their patience became ex- 
hausted and they resolved to exhort their peccant brethren be 
more cogent arguments than mere verbal applications. Accord- 
ingly, when Dawson and his apprentice went to work on Tuesday 
morning last they found each of their wheelbands removed, in- 
flicting upon them a. positive intrinsic loss of £8, besides 
“yattening ” them so effectually could not work. Many 
other wheelbands were in the same buil but they were un- 
touched. Their owners were sensible enough to recognise that 
they must keep friends with that mysterious “Mary Ann” who 
executes the behests of the executive silently, alone, and 
effectively. Checkmated in the most effectual manner by the 
withdrawal of his wheelbands, Dawson has appealed to the police 
authorities, who arecomparatively powerless in the matter, it bei 
a singular and noteworthy fact that no rattening affair has ever 
yet been traced out. That this should be so, is a proof of the 
secrecy and subtlety with which these execrable interferences 
with personal liberty are conceived and carried out. In the 
vicinity of Sheffield are the Parkgate Ironworks, at which 
we learn that there has been a strike of ironworkers of some 
duration, but in which the employers have been victorious, inas- 
much as they have obtained a sufficient number of men to keep 
their machinery going. The manager, Mr. C. J. Stoddart, has, asa 
matter of course, been prominent in the matter, and has, in con- 
sequence, apparently been selected as an object of detestation by 
the defeated non-contents. One day last week Mr. Stoddart 
seams an eccentric letter of which we append a cupy verb. et lit. 
thus :— 
January 11 1876. 
sir this is to infore you that un less you come to sum settle 
ment with you men before long you must prepar for a Ball bein 
put throu yor head and you hours Bein set on fire as you can 
prepar to go to wear H Wainwright gon for you ar noohting only 
A damd scamp so suner you get settled ther Better for you so we 
will give you some trouble with you Boobeys and you men so 
you Prepar for yor EXECUTION so no more from faith full devell. 
SINED BY A Non-umIon WorkKING Man. 
Who, after this, will deny the advantages possessed by the 
quiet and secret plan of rattening ? 








PRIVATE BILLS IN PARLIAMENT. 


Orricers in Chancery are not expected to be communicative, 
either personally or through their deputies, and there is no 
certain method of finding out at once which of the promoters 
of private bills have, and which have not, paid the necessary 
deposit of 4 or 5 per cent., according to the class of bill, of the 
estimated expense for works, &c., under the respective bills. 
The deposit was due on Saturday, and failures to make it, with 
the bills dropped from other causes, can only be ascertained from 
time to time from the non-appearance of agents to the call of 
the examiner. Concerning several bills, however, it is already 
known that they may be expunged from the list of petitions. 
They include the East London Ferry, Roads, and Tramways ; 
the Liverpool Tramways; the Metropolitan and Brighton Rail- 
way ; the Midland and Alexandra Park Railway ; the Turnham 
Green and Ealing Railway ; and the West Surrey Railway Bills. 

On Tuesday last Messrs. Frere and Robinson, Examiners of 
Proofs on Standing Orders, commenced their sittings, and 
opened, in so far as the public are concerned, the business of the 
session. The lists embraced 22 cases, of which five were 
opposed ; in one of these, the Whitehaven, Cleator, and Egremont 
Railway, the opposing memorial was withdrawn, and the petition 
endorsed as in compliance with Standing Orders. Another 
opposed case, that of the Dublin South City Markets, was post- 
poned till the 4th February ; the Temple and Warleggan Rail- 
way Bill; the North Metropolitan High Level Railway ; the 
South Hants Water ; the North and South (Gravesend Tunnel) 
Junction Railway ; the North Dublin Street Tramways ; and 
the Waterford, New Ross, and Wexford Junction Railway (New 
Ross and Ballywilliam Railway and Tramway) petitions were 
adjourned. 

The informal opposed cases heard, each of which occasioned a 
long hearing, were before Mr. Frere, the Ryde New Pier and 
Railway Bill, and before Mr. Robinson, the Stockton and Middles- 
brough Corporations Water Bill. The parties appearing in these 
two cases might have been anticipated by collation of the general 
list of petitions. No. 5 on the list is the Ryde New Pier and 
Railway Bill, with Mr. Rees as agent; No. 84is the Ryde Pier 
Bill, in charge of Messrs, es and Co, as agents. As is almost 
invariably the case with a e number of allegations, many of 
which are ridiculously puerile, and written seemingly to make 
up as many “folios” as possible, some were sustained, and the 
bill will be reported as not in compliance. 

The other contested case was of w similar character, and had 
a like result. No. 10 on the list is the Stockton and Middles- 
brough Corporation Water Bill, Messrs, Wyatt, Hoskins, and 
Hooker, agents; No. 83 is the Stockton and Middlesbrough 
opposing bill, Messrs. Durnford and Co,, agents, Mr. Souter, 
for the latter firm, had charge of the memorial; Mr, Hooker, for 
the former firm, defended the petition. This contest afforded 
curious evidence of the tactics employed in these matters, and of 
the necessarily hurried and imperfect manner in which cases are 
prepared for the examiners’ courts. Evidence was given con- 
cerning stack-yards, a summer-house, a signal cabin, and other 
erections, not shown or scheduled in the deposited documents, 
which the defence more than insinuated were “got up” for the 
occasion, and mere temporary and portable structures. A witness 
for the memorial gave evidence, in cross-examination, that a 
certain summer-house, a timber erection, the size of which as 
regarded length and width, but not height, he had ascertained 
by pacing, existed on the ground a week since, but was not there 

months ago. He could not say that it had not been put 
there within the last ten days, or whether it was attached to the 
ground, and how. The vill will be reported and technically 
“sent up stairs” to the Committee on Standing Orders, 

The following bills passed the examiners on Tuesday as in 
compliance with Standing Orders:—Ramsgate Local Beard (Pur- 
chase of Gas and Waterworks); Ramsgate Water; Alexandra 
(Newport) Dock; Lancaster Water and Improvement; Tyne Im- 





of back-pay or “ natty money,” as it is termed in the ver lar, 
they have no equal. One of the latest victims, shall we say, of this 
class of industrial operations is a file-grinder, named James 
Dawson, living in a street of the somewhat inappropriate name, 
Paternoster-row, and working at the Beeswax-wheel, which is 
situated near the same thoroughfare. Although the name of the 
“wheel”’—a building containing a large number of grinding- 
troughs, would seem to be indicative of unremitting and con- 
tinuous industry, yet such it appears has not for many months 
been the case, owing to the dulness of the file trade. 

There being an insufficient amount of work forthcoming, it 





prov ; Belfast, Holywood, and Bangor Railway; Upper 
Mersey Navigation; Stafford Borough Extension; Llandudno 
Improvement; Colne Valley Gas; and Scarborough Harbour bills. 

Notwithstanding the prolonged discussion in Mr. Frere’s court 
on Tuesday on the Ryde New Pier and Railway Bill, and that 
some of the allegations were sustained, the memorial of the Ryde 
Pier Company against the petition was known on Wednesday to 
have been withdrawn. The memorial against the latter, for 
which Mr. Rees is agent, will probably be withdrawn in turn. 
The Great Eastern Railway Bill, opposed on Standing Orders by 
the Duke of Bedford and others, has been endorsed as in com 





Baghes The memorials against the two bills in which the 
ighton Railway Company are interested have been withdrawn, 
and the petitions endorsed as in compliance. The opposition to 
the Alexandra Palace Railway petition by the United Land 
Company and Charles Wade has also been withdrawn, and the 

tition has passed the examiner. The following ‘nopposed 
ilis were passed on Wednesday as in compliance with Standing 
Orders :—Assam Compan, ; Caledonian Railway Peng 
Additional ‘Powers Bill, and Grangemovth Harbour Bill ; 
Cleveland Water ; Didcot, Newbury, and Southampton Junction 
Railway ; Flookersbrook Improvement ; Forth South Foreshore 
Reclamation ; Halesowen and Bromsgrove Branch Railway ; 
Humber Conservancy ; the various powers bills of the Lancashire 
and Yorkshire, North-Eastern, and South-Eastern Railway Com- 
panies; Humber Conservancy ; Monmouthshire Railway and 
Canal; Rossendale Union Gas; Walsall Gas Purchase and 
Borough Extension ; and West Kent Main Sewerage Bills. 

Yesterday the examiners had twenty-three unop bills on 
their lists, and three opposed cases, which included the dropped 
Midland and Alexandra Park Railway Bill ; the others were in 
Mr. Robinson’s court, being the Thanet Gas, part heard, and 
adjourned till to-day—and the Padiham and Shapton Local 
Board Bills, The unopposed petitions that Standing 
Orders were :—The East Cornwall Mineral Railway ; Thornsea 
Pier ; Truro and Newlyn Railway ; Camelford, Alternun, and 
Launceston Railway ; Kidwick Parish Gas; Furness Railway ; 
Wilts and Berks Canal ; London and South-Western, and Mid- 
land, and Somerset and Dorset Railway Companies ; London 
and Svuth-Western (Exeter and Crediton and North Devon 
Railways) ; London, Chatham and Dover Railway ; South Hants 
Water ; Great North of Scotland Railway ; Folkestone Gas; Ely, 
Haddon and Sutton Railway ; Metropolitan Board of Works 
(various powers) ; Whitehaven Harbour and Town Improvement ; 
Lynn and Fakenham Railway ; Gaslight and Coke Company ; 
Galashiels Municipal Extension Police and Water; Bolton-le- 
Lands ; Warton and Silverdale Reclamation ; and the Waterford 
and Limerick Railway Bills, The hearing of the Thames (Tower) 
Tunnel, and the Dudley and Oldbury Junction Railway Bills was 
postponed. 











DEATH OF Mr. MARSDEN.—We regret to announce the death of 
Mr, Alderman Marsden, who, during his mayoralty last year, 
entertained the Duke of Edinburgh in Leeds, when his Royal 
Highness visited that town for the purpose of opening the York- 
shire Exhibition of Arts and Manufactures, and whose term of 
office was marked by great munificence. Mr. Marsden died sud- 
denly on Tuesday night, at 12 o’clock, at his residence, Avenue 
House, Leeds. The deceased gentleman was well known as the 
first. to introduce Blake’s stone breakers into this country. Mr. 
Marsden effected numerous improvements in the machine which 
greatly increased its utility. 

THe Late Mr. NoORMANSELL FaMILy Fonp.—During the week 
an important meeting was held at the King’s Head Hotel, Barns- 
ley, for the purpese of raising a fund for the support of the widow 
and family of the late Mr. Normansell, secretary of the South 
Yorkshire Miners’ Association. There was an influential attend- 
ance, Mr. J. O. Carr, secretary to the fund, read letters which 
he had received from Mr. W. 8. Stanhope, M.P., of Cannon Hall; 
Mr. W. Stewart, of Wakefield, one of the owners of the Lundhill 
Colliery, inclosing 2 cheque for £25; and others who allowed their 
names to be placed on the committee, as did also R. Curtier, Esq., 
mayor of Barnsley. The Mayor, in fitting terms, moved, and 
Councillor Johnson seconded, a resolution expressing regret at his 
sudden loss and appreciation of his labours. Mr. W. H. Chambers 
moved, and Councillor Aitcheson seconded, a resolution condoling 
with the widow and family in their bereavement, and forming a 
committee to raise a fund for their support, The Mayor cf Barnsley 
was appointed president of the committee, Mr. W. H, Chambers 
vice-president. It was agreed that an appeal should be made to 
coalowners, colliery managers, tradesmen, and the general public 
forthwith for subscriptions. 

DEATH OF Mk. JOSEPH MITCHELL OF THE SWAITHE MAIN 
CoLuiERY.—Mr. Joseph Mitchell, the managing partner of the 
Swaithe Main, Edmunds Main and Mitchell’s Main Collieries, near 
Barnsley, ant one of the largest employers of labour in South 
Yorkshire, died at his residence, Swaithe Hall, on Monday night 
last, aged 69 years. Deceased was a self made-man, having served 
his apprenticeship at the Milton Works belonging to Messrs. Dawes, 
After working as a journeyman for some time he opened a small 
foundry at Warsbro Dale, which gradually grew into a large and 
profitable undertaking, and is now in the hands of a limited 
company. As a practical engineer his advice was looked upon as 
valuable. His first connection with mining matters took place 
about twenty yearsago, when he sunk two small collieries known as 
Bell Ing and California. In conjunction with Mr. Batholomew, 
the then engineer of the South Yorkshire Railway, and Mr, John 
Tyas, of Barnsley, he sank the Edmunds Main Colliery and after- 
wards the Swaithe Main to the Silkstone seam. More recently he, 
along with Mr, Worms, the great continental coal merchant of 
Paris, and M. Josse, of Grimsby, successfully won the Barnsley 
seam at the Mitchell’s Main Colliery, near Barnsley. 

THE INSTITUTION OF CiviL ENGINEERS.—It is satisfactory to 
learn that supplemental meetings for the reading and discussion of 
—— by fra sare of the Institution have been appointed for the 
ollowing Frida 


y evenings a 2ist and 28th, Feb 4th, 
lith, and 18th; the papers to be on these evenings are, ~~ 
Thermo-pneumatic Works,” by Mr. A. D. Stevenson; “‘ Rio 


nto Mines Tunnel,” by Mr. G. Barclay Bruce jun. ; ‘* Under- 
inning,” by Mr. Arthur 8, Moss ; “‘ Centrifugal Pumps,” by the 
on. R. C, Parsons; “Canal Navigation,” by Mr. H. Sidney 
White. The chair will be taken at 7 o’clock on each evening, and 
successively by Mr, Siemens, F.R.S., Mr. Barlow, F.R.S., Sir 
Joseph Bazalgette, C.B., Mr. Bramwell, F.8.8., and Mr. Abernethy. 
The papers may be consulted beforehand at the Institution, and 
the students have been — to take every opportunity of pre- 
paring themselves to join in the discussions. It has been announced 
that these meetings may be continued, provided other papers are 
received ; and the hope has been expressed that some of the 
students will contribute communications at an early date. It 
deserves to be known that a Miller Scholarship, not exceeding £40 
in value, and tenable for three years, will be awarded in each 
session for the best paper if of sufficient merit and importance. 
CLASSIFICATION OF ELEMENTS-~ DISCOVERY OF A New METAL.— 
For some time past the Russian chemist, Mendeleef, has proposed 
a classification of simple substances which satisfactorily details 
their leading properties : atomic weight, density, point of fusion, 
&c. He has discovered that all these bodies form perfectly regular 
series, and that given the first term of a series, the properties of 
the bodies ore succeeding terms may ve accurately deter- 
mined beforehand by means of certain coefficients. In the series 
which he has thus classified, and which include all the known 
bodies, there are several gaps, but the Russian savant, certain of the 
correctness of his views, maintains that, sooner or later, chemicul 
discovery will determine the existence of bodies stili unknown, 
the principal properties of which, however, he is enabled to foretell. 
It is a remarkable fact that the new metal lately discovered by M, 
Lecoq, of Boisbaudran, and called: by him Gallium, fills one of 
these gaps, and, according to what is actually known of its proper- 
ties, they quite coincide with those predicted, in accordance with 
the new theory for a metal to which the name of Ekaaluminium 
had been given, The new metal has considerable analogy with 
zinc, though whiter and more brilliant, and er silver in 
appearance. M. however, only been able to obtain it in 
very small quantities, which are not sufficient to determine all its 
properties, 
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THE RICHARDS WATER METER. 
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THERE are two kinds of water meter, namely, the positive— 
or actual measurer—and the inferential meter. The first is gene- 
rally formed of a piston and cylinder with the corresponding 
vaive or tap. When in operation the water enters the cylinder 
at both sides of the piston alternately, and at the same time is 
expelled by the action of the piston, actuated by the pressure of a 
head of water. Thus the cylinder is filled and emptied succes- 
sively and continuously, and the volume swept by the piston at 
each stroke being known, the quantity passing is recorded on a 
dial by simple means easily understood. These meters, however, 
possess the disadvantage of liability to wear and tear in their 
operation, besides demanding considerable pressure in order to 
render them effective, which pressure in certain localities is not 
available. 

The inferential meter consists of a small vessel containing a 
vane or screw fixed on its axle and revolving with freedom in 
suitable bearings. By the action of the passing water the vane 
acquires a rotary motion corresponding in speed with the velocity 
of the passage of the water. The action is similar to that of 
the patent log, gear work indicating on a dial the quantity of 
water inferred to have passed. The Deacon water meter is 
another example of the inferential system. The rotating instru- 
ments are tolerably accurate when the full stream of the pipe 
supplying them is allowed to flow, but any material departure 
from this renders the indication erroneous, and by the accumu- 
lation of dirt they are sometimes rendered useless. 

The meter represented in the engravings is of the positive 
description—that is, it is an absolute measurer, intended for 
either high or low pressure, and is the invention of and patented 
by Mr. Wm. Richards, the inventor of the dry gas meter. In 
this, as in the dry gas meter, the fluid being measured is sepa- 
rated by one or more flexible divisions or diaphragms, answering 
the purpose of a piston within the cylinder, and separating thé 
measured from the unmeasured water. Within the cylindrical 
vessel, a portion of which is made of glass for the purpose of 
showing the action of the meter, Fig. 1, which is closed by a 
plate at each end, are hermetically attached two flexible 
diaphragms, each in form resembling the circular forge bellows, 
which divide the outer case into three distinct compartments 
or chambers, Nos. 1, 2, and 3, as represented in Fig. 2. To 
each diaphragm is affixed a disc, which moves freely within the 
case, and has three or four apertures on its periphery to permit 
of the water passing with facility into and from the chambers 1 
and 2. The diaphragms are of considerably less diameter than 
the outer case, in order to prevent any rubbing or friction at 
those parts, and are guided by their discs. A shaft ¢ is provided 
with two cranks placed at an angle of about 120 deg. to each 
other, and works in a suitable bearing at one end, the other end 
protruding through a stuffing-box and through the seat of a 
rotary valve with its cover. To this end of the shaft is attached 
the carrier k, Fig. 5, which gears with the lugs of the cover of the 
valve. Thus by the rotation of the shaft the cover permits 
of the ingress and egress of the water into and from the various 
chambers in succession. 

The connecting rods, Fig. 2, are attached to the discs by 
means of the hinges HH, the stroke of each disc being con- 
trolled by the throw of the cranks. Fig. 3 represents a plan of 
the rotary valve, through the centre orifice of which passes the 
shaft c. The outer ring of the openings communicates with the 
chambers corresponding with their numbers. The two central 
spaces are in communication with the outlet. Fig. 4 is the face 
of the cover of the valve, the opening i being the passage of 
ingress and o the outlet ; this corresponds with its seat in such 
a manner, that as the water enters one of the chambers it is also 
expelled from another. Fig. 5 represents the interior of the 
square box with the index removed, and shows the carrier K 
attached to the shaft and gearing with the lugs on the cover 
of the valve, on the top of which the water to be measured 
always enters. The action of the meter is as follows : The water 
enters the small box, Fig. 5, and passes through the valve into 
one of the chambers, and as.represented is passing into that 
numbered 3, and has depressed the lower disc to the utmost 
limits, its crank being on the centre and inoperative ; but in 
depressing the disc a quantity of water has been expelled from 
the chamber No. 1 equal to that entering No. 3. The upper 





disc is rising by the action of the water and expelling a like 
quantity from chamber 2. In the meantime the changed posi- 
tion of the valve and crank permits the water to enter chamber 1 
and expel a like volume from that marked 3, until the dia- 
phragms collapse, when the action is reversed. In this manner 
the diay hragms are distended and ccllapsed alternately, and the 
action being continuous, a uniform flow of water is always being 
received and ejected, therefore according to the capacity of the 
diaphragms and the distance they pass through, so will be the 
quantity delivered at each revolution of the crank, and this 
determines the necessary wheelwork for the index, and it is 
claimed that every drop of water passing the meter is recorded 
with the most rigid accuracy. 

As a precaution against any strain on the diaphragms the valve 
always has a lead, so that the inlet and outlet of any chamber 
are closed just before the crank gets on the centre. 

The advantages claimed by the inventors are simplicity of con- 
struction, and the comparatively low price at which the meters 
can be manufactured. The friction is so slight that with a 
column of water only 3in. in height the instrument is set in 
action, hence water measured by it will be delivered almost at 
the same elevation as it is supplied from. 
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DOMESTIC INVENTIONS. 


Art the last meeting of the Social Science Congress there was 
an exhibition of domestic inventions which deserves some notice 
at our hands. Although some time has elapsed since the exhi- 
bition was held, we make no apology for referring to it now, as 
the inventions were few of them quite new, and many of them 
are not quite so well known as they deserve to be. 

The exhibits were 144 in number, and were classified under 
the following heads :—I. Warming, Ventilation, and Lighting. 
II. Domestic Appliances and Economic Apparatus. III. Sanitary 
Architecture and Appliances. IV. Sanitary Engineering and 
Methods of Disinfecting. V. Food and Clothing. VI. School 
Furniture and Educational Apparatus. 

Constantine’s “Treasure” range was represented by several 
sizes and varieties. It requires no brick-setting, and burns coal, 
coke, cinders, breeze and kitchen refuse. The fireplace is of cast 
iron, but, instead of an open ashpit, a tight-fitting plate with a 
valve in it, worked by a handle, forms the front of a drawer into 
which fall all the ashes and earthy residue; by means of this 
valve any degree of heat may be obtained. The boilers are con- 
structed of annealed iron, coated with porcelain enamel. 

The “People’s Stove,” invented by Mrs. A. Lewis, in 
appearance resembles a table, standing about the same height, 
and consists of a wide, but not high, heat chamber, heated by a 
small cylindrical or rectangular fire-box, with open bars, placed 
below it. The whole is mounted on four legs, and is so far port- 
able that it requires only a wrought iron flue tube, turned into 
the chimney, to carry off the smoke. The top forms a hot plate, 
and in the several openings are inserted the cooking utensils. 
This stove is not only cheap in itself, but also economical in 
working, as it burns only a very small quantity-of coal, coke, or 
compressed peat, while it thoroughly warms a moderate-sized 
room. 

In Mr. Thomas Waller's “ fire-contracting” stove, to super- 
sede loose cheeks, backs, &c., for reducing the size of a grate, 
he makes the cheeks movable on centres at the back of 
the grate by the mere insertion of the poker in a notch cast 
in them. He also provides fire-brick bottoms, and admits the 
external air at an angle of 45 deg. on to the top of the fire, thus 
consuming two-thirds of the smoke. A saving of from 40 to 50 


per cent. in fuel is claimed on account of all these improve- 
ments. 








Mr. W. Barton sent his improved Milner grates, with backs of 
fire-clay for economising heat and projecting it as much as pos- 
sible into the room ; and also his “ circular front ” cooking range, 
the fire-box of which can be altered in size, and is provided 
with an ash grating to save the cinders. 

Messrs. Brown and Green exhibited their “Gem” portable 
cooking stoves and kitchen ranges, and also their patent ventila- 
ting stoves, which are lined with fire-brick. pias Fane a ven- 
tilator in the ash-hole door to regulate the com nm, and 
another near the top of the stove for the admission of a current 
of air, which passes over the fire into the flue, preventing any 
accumulation of gases and assisting to ventilate the room. 

Mr. G. B. Sharpe sent his patent fire-grate for preventing dust 
ina room. This is provided with a tin cover, which is put over 
it when lifted off the hooks from which it is suspended, when it 
may be carried out of the room to be cleaned and relaid. 

Messrs. C. and J. Reed, engineers, Brighton, exhibited the 
Wharncliffe grate, which combines a warm-air gill stove with an 
open fire-place. Instead of standing in a recess, this grate pro- 
jects into the room ; it consists of a cast iron fire-box provided 
at the back and sides with gills, which increase the heating sur- 
face for warming the air in the chamber formed byanornamental 
canopy. The cold air enters in any quantity that may be de- 
sired through interstices in the plinths, and returns heated to 
the apartment through a perforation in the top of the canopy. 
The back is constructed of a form to facilitate the consumption 
of smoke ; but for the small quantity that remains unconsumed 
an outlet is provided at the back by a nozzle, which is the only 
part that requires to be fixed, the rest being self-contained and 
merely standing against the wall. 

Mr. G. Shrewsbury, among other stoves, sent his “ Eclipse” gas 
range, which has an open fire, made by jets playing upon lumps 
of asbestos. The open fire, besides performing a variety of 
culinary operations, is made to heat the greater portion of a hot 
plate, which, however, is provided with a separate burner to 
make the whole of the top into a hot boiling surface. This maker 
claims that he can prevent the disagreeable smell usually noticed 
in gas stoves. Messrs. Sydney Leoni and Co. had a show of 
their well-known “Treasure” stoves and copper-fronted 
“cheerful firesides;”” and Messrs. Billing and Co. exhibited their 
gas stoves for heating and cooking. Mr. B. Looker sent speci- 
mens of his warming and ventilating gas stove, which is entirely 
composed of fire-clay, and so arranged that the air becomes 
heated without coming in contact with the gas. 

Warming and cooking by petroleum was represented by Messrs. 
Dietz and Co. with their “Paragon” heating stoves and 
“Climax” and “ Perfect” cooking stoves, and also by Messrs. 
tty uy and Butler with their cooking and heating stoves. Most 
of the petroleum and gas stoves were exhibited in action, a 
privilege not conceded to those heated by coal, on account of 
difficulties as to the insurance of the building. 

Under the head, doubtless, of “Economic Apparatus,” Mr. C. 
E. Parker-Rhodes exhibited his system of illuminating public 
clocks, by which he makes the reading from a distance a much 
easier matter than it is at present, and with a far less consump- 
tion of gas. The dial is of transparent glass, with opaque figures 
for the hours, and round the dial are twelve lenses, one opposite 
each hour figure, and each lighted by a single gas jet. Owing to 
a system of reflectors, these twelve gas jets are found to be quite 
sufficient for the illumination of the whole clock, thus effecting a 
great saving of gas without any sacrifice of efficiency. The hands 
are made of transparent glass of different colours. In the example 
at Brighton the hour hand was yellow and the minute hand 
green; the latter is also prolonged outside the dial proper, so as 
to pass over each lens in its rotation, and thus show at a glance, 
from a considerable distance, the number of minutes past each 
hour, while the hour and minute hands can never be confounded 
owing to their difference of colour. It.iswell known that the weight 
of metal hands may have a prejudicial effect upon the works of 
a clock; in the new system this difficulty is considerably dimi- 
nished owing to the lightness of the material of which the hands 
are constructed. A provision is also made for guarding against 
the effect of wind, by arranging the hands to work within rims 
projecting beyond their points. We are informed that some 
transparent plates with the names of streets upon them in opaque 
letters have been supplied by Mr. Parker-Rhodes to several mu- 


_| nicipal bodies in London, for being suspended to the framework 


of street lamps, outside the lamp itself so as to be in no danger 
of cracking from a sudden chill. 

Mr. Wm. Roberts exhibited his self-acting painting machine, 
by which, without the aid of steam power, a man and two boys 
can paint 6000 running feet of laths, Venetian blind slats, iron 
hooping, &c., in an hour. There is a reservoir for paint, which 
is fed up to the fixed brushes, and the laths are simply passed 
through the machine. 

Mr. G. E. Pritchett, F.S.A., showed his model of an arrange- 
ment whereby electrical communication is afforded at any time 
between the driver or guard of a train and the nearest stations ; 
he does not attempt to accomplish this by making the rail the 
conductor, but by an independent wire. 

Mr. C. M. Lloyd not only exhibited, but gave a practical 
demonstration off the New Pier head, of his life-saving garments 
and apparatus. One consists of a pair of waterproof trousers 
terminating in boots, and attached to a boat-shaped arrangement 
which is fitted to the wearer’s middle ; thus equipped the bod 
is sustained half out of water. In the other case, the hammoc 
is made buoyant and of an impervious material, so that it serves 
as a life-raft in case of danger. With both these appliances a not 
very fast progress was made with a paddle. 

Models of warming and ventilating apparatus combined were 
shown by Mr. Thos. Waller. He supplies buildings with fresh 
air, hot or cold, or any degree of either, by constructing two 
ranges of pipes, ducts, or passages, one of which conveys heated 
air from a heat generator, or hot water from a boiler, as the case 
may be, while the other leads cold air from the outside, either 
through an external wall or from a suitable opening in the base- 
ment. The communicating mouths of these two ranges of pipes 
are brought into juxtaposition and connected with the patent 
ventilator in such a way that each can be opened to any desired 
extent. In hospitals and infirmaries the ventilators are placed near 
each bed, so that every patient may be supplied with any degree 
of hot or cold air to suit his case. Provision for the exit of foul 
air is made in the centre of the ceiling or in the cornice, these 
ventilators being divided in order to keep up a better current. 
The windows are all made tight and the doors fit tight, so as to 
avoid any cross currents. 

The accompanying section shows Banner’s ventilating cowl, the 
action of which was demonstrated daily aye Sy exhibition. 
A? is the larger end of a funnel-shaped tube p horizontally 
and always directed to the wind, like the wind-sail of a steamer, 
by the arrangement cf the arrow, F. A current of air passing 
into the funnel is pressed forward through the annular space 
between the two cylindrical tubes, A and B, and when it reaches 
the end of the inner one, B, it expands all round it, and in its 
passage out at the smaller end, A, of the funnel-shaped tube, a 
vacuum is created round the point of the inner cylinder B, which 
has the effect of drawing its contents into the open air, thus in- 
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ducing an upward current from the ventilating shaft or pi 
The cowl is ced on the end of the spi @ at C, and also 
guided between D D. The fixed socket to the termination 
of the ventilation shaft is shown at EE. This appliance may be 
used to ventilate a soil pipe, a sewer, or even a roum, and we 
believe that negotiations are now going on with a view to its 
being used for veniilating the Metropolitan Railway. Its great 

is not only to draw off foul air and t down-draught at 


the houses. The other engraving shows Banner's patent drain 
trap in vertical section. C is an air-tight chamber into which 
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of aiding in the cleansing of the gauze by dropping upen 
it the water they draw up with n dnd in their revulution. The 
sewage flows in at the top end, when the liquid portion falls 
seems; tearing most of solid matters inside ; while what 
goes ugh the inner gauze is arrested by the outer. All the 
solid matter is again united at the bottom, and is carried off by 
an endless band, while the sewer water is found to be sufficiently 
purified to be discharged into a stream not used for drinking 
purposes ; or, if thought necessary, it can be dealt with chemi- 
cally at a much cheaper rate than if it had not been subjected to 
the process. ; 

A new substance, to which the name of “sanitary carbon” has 
been given, was exhibited by the Joint Stock Central Association, 
Limited. It is obtained by tw | in gas retorts a bituminous 
shale, known as “ blackstone,” found near Poole, in Dorset. This 


product would appear to possess chemical .properties which 





render it applicable to various sanitary purposes, ially for 


but our projects have been based upon certain well-established 
principles and ascertainment of the condit‘ons existing at the 
mouth of the rivers and inlets, ‘The pla: have proved to be 
eminently , and where, in the natural condition of the 
river mouth or inlet, not even the smallest slop or scalop could 
enter, steamers of 5000 and 2000 tons now enter easily. The 
Government engineers of France at least are well acquainted with 
these facts, even if those of no other European State are. If it 
should be considered desirable to continue the survey for water- 
lines to the sea board, General Humphrey: suggests that it wili be 
necessary to make an additional appropriation of 100,000 dollars.— 
United States Army and Navy Journal. 








STAND-PIPE FOR BLOOMINGTON, ILL.* 
By H. M. P. BIRKINBINE. 
_ In constructing water-works for western. cities, it is 
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treating the effluent water from sewers. 
Samples of sewage water were exhibited, 
which, after precipitation, were treated with 
the sanii carbon, becoming perfectly trans- 
parent and colourless. Other samples were 
shown of water impregnated with various dyes 
and ink, that had been treated with the carbon 
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BANNER'S WIND COWL. 














BANNER’S DRAIN TRAP. 
a age the end of the soil-pipe, B, terminating in an annular 


uffer of india-rubber sprung on. C is a copper cup attached to 
the lever, which works on a fulcrum formed on the side of the 
chamber quite tight, so as not to allow any escape of gas. The 
other end of the lover is bent upwards, and from it is suspended 
by a link the weight D. The outlet from the chamber is shown 
at E. A bend is made in the soil pipe, just above the trap, to 
break the force of the water reaching the latter from above. 
When the quantity of water in the cup C is sufficient to over- 
balance the weight D, the cup tilts, and, in doing so, brings the 
centre of gravity of the weight nearer the fulcrum, and 50 | 
allows the cup to remain tilted until it is thoroughly flushed, yet | 
retaining sufficient power to completely close the trap again after | 
flushing. During this operation the end of the soil pipe is never | 
unsealed, and at other times the weight at the end of the lever | 
is sufficient to maintain in the soil pipe a permanent column of | 
several inches of fresh overflow water, besides the clean water 
left in the bottom of the cup after each flushing. The “oo 
of this trap may thus be summed up:—It is self-acting, perfectly 
air-tight, it flushes clean, and cannot become unsyphoned. 
Besides, owing to the lever extending outside the chamber, any 
obstruction in the valve can be easily removed. It is a claimed 
to be a good trap for low-lying districts where there is danger, 
in times of flood or high water, of the drains returning their 
contents into the basements, as the greater the pressure of the 
returning sewage matter towards the chamber below the trap, 
the more tightly is the copper pan closed against the end of the 
soil pipe inlet, so that no flood-water, se , or sewer gas can be 
forced it into the basement or any pr vt of the house. 
Not only does this arrangement dispense with the ordinary forms 
of D or other traps in connection with water-closets, but a 
single trap is sufficient for a house with several closets. 
A model was exhibited of Messrs. Odams and Blackburn’s 
self-cleansing screen for sew: It consists of a cylin- 
drical frame, inclined at an angle, and making from twenty-five 
to thirty revolutions a minute, with inner and outer coverings of 
wire gauze, the inner coarse, but the outer very fine, having 
about po as holes to the inch. Float-boards, like those of a 
paddle-wheel, extend longitudinally outside the cylinder for the 











with a similar result, for the purpose of proving 
that this agent may be relied upon to deal with 
the refuse of dye-works. 

Among several appliances for carrying out 
the “dry system,” Morrell’s self-acting cinder- 
sifting closet, exhibited by the Sanitary and 
Economic Manure Company, is especially 
noticeable, inasmuch as it makes use as a 
deodorant of the domestic ashes, which are 
produced in every household in sufficient 
quantity for the purpose. Cinders and ashes 
are thrown in together at the back, and by a 
self-acting arrangement the cinders are depo- 
sited in a receptacle by themselves for future 
use, while the fine ash-dust is meted out by 
a hopper and discharged upon the newly- 
deposited soil in sufficient quantity to deodo- 
rise it. 











THE UNITED STATES CORPS OF 
ENGINEERS. 


In his annual report, an abstract of which 
has found its way into print, General Hum- 
phreys, Chief of Engineers, states that the force 
of 108 engineers has been found insufficient, and 
during the year 1875 it became necessary, in the 
discharge of the duties devolving upon the corps 
by the law, to employ a number of scientists 
and assistant engineers. General Humphreys, 
in commenting upon the coast and lake frontier 
defence, says the work in p' upon our sea 
coast defences consists exclusively in the con- 
struction of powerful barbette batteries for guns 
of the heaviest calibres, which batteries are 
supplementary to the old casemated works of 
our fortifications and enlargements of the bat- 
teries of former times, The practice governing 
the system of fortificatious now in progress is 
that laid down in 1869, which received the 
pay of the Chief of Engineers, the General 
of the Army, and the executive, and has met 
with the repeated approval of Congress. The 
work during the last year has progressed in a 
pemsmgenn | manner. appropriations have 
been mai a confined to the harbours on the 
seacoast, The > ce torpedoes, ” is believed, 
possesses every quality requisite for success, 
when the torpedoes are planted und handled by 
men trained in the details, General Humphreys 
considers that the planting of these torpedoes 
across the channels in sufficient numbers will 
bar the entrance of the enemy’s vessels, and 
hold them under the fires of the batteries. For 
the purchase of such portions of our torpedo 
materials as cannot be speedily obtained in the 
event of war, the sum of 15,000 dols. is asked. 

General Humphreys has prepared an elaborate 
paper on torpedo defences. The trials during 
the last year have been directed particularly to 
the perfection of the details of the apparatus 
and material, and to investigations designed to 
determine in a thorough but yet economical 
manner the laws which limit the range of sub- 
aqueous explosions. The great difference 
in tidal currents and tidal oscillation which 
exists’ between our harbours renders it difficult to make 
correspending variations in our torpedo cases andbuoys. 
Experiments to determine this have been made. The result 
is that the Engineer Corps is prepared to fix the dimensions of 
torpedoes suited for a given harbour, the manner of which equally 
avoids undue expense from excessive size and undue detection from 
the buoyancy. The tests of insulated cable during the year have 
been satisfactory. It still remains to determine by actual experi 
ment the force required to rupture the hull of a standard type of 
war vessel, and to definitely fix the disastrous range of any given 
charge. During the last year the trials have been especially directed 
to the last stage of investigation, viz., to determine the force 
requisite to inflict a fatal blow upon a first-class iron vessel-of-war 
provided with a double cellular bottom of the most improved style. 


General Humphreys says it is requisite that the battalion of 
engineers be increased to a minimum organisation of 520 men, 
that number being requisite for the efficient condition of the 
torpedo defences of the harbours of the United States, stretching 
as they do along a sea coast frontier of 12,000 miles, For con- 
tinuing the purchase of such parts of the torpedo apparatus and 
mai as cannot be suddenly obtained in the time of war, 
the amount of 150,900 dols, is asked. To correct what he calls an 
erroneous impression that seems to prevail concerning the use of 
jetties in this country in improving the channels at the mouth of 
rivers, he says it is not true that the United States Government 
has made no use of jetties, as has been alleged. The great lakes 
were singularly destitute of natural harbours, and, as population 
began to appear along the shores, more than fifty years ago the 
United States Government commenced a system of jetties in 
harbour improvements by opening the mouths of the rivers and 
inlets on the lakes by the construction of jetties, and by that 
system has created more than forty harbours in which the vast 
commerce of the lakes is carried on, and without which that com- 
merce could not exist, The Engineer Department of the United 
States has accomplished even greater results on the lakes than have 
been obtained on the Baltic and Black Seas, for it has constructed 

ter numbers of harbours than the Europeans. The gain in 
epth at the entrance has been substantially as great as the gain in 
the 2 in European entrances. The ~— of our harbours can 
be still further increased. The important harbours of Europe, in 
the Baltic and Black Seas, including the mouth of the Danube, 


frequently 
possible to have a reservoir, for want of the a ; devties 
ground to place it a Many of the cities have, thateoee, been 
contented to adopt the direct supply plan ; thatis pumping directly 
into the distributing mains, the plan adopted by Peter Morice, in 
the works built for supplying the city of London, at London Bridge 
in 1582. The imperfections of such a system are apparent; the 
supply depends entirely upon the integrity of the machinery; not 
a ie more can be procured than that which is pumped. and as it 
is pumped. The oscillations of dem ind must be answered directly 
by the operation of the pumps. The capacity of the pumping 
apparatus must, therefore, be equal to the maximum demand a 
any moment of the day or night. Expensive and complicated 
machinery is-therefore necessary, little better than that constructed 
by Peter Morice, so long ago, who had two sets of yang pumps, 
four in each gang to a wheel. Very ingenious but complicated 
arrangements have been devised for controlling the velocity of the 
modern direct supply pumps, by the pressure in the mains. The 
objection to this plan does not lay only in the complicated and 
unnecessarily large expensive machinery, but also in the rapid wear 
and destruction of the apparatus. Another objection is the constant 
attention and watchfulness necessary, day and night, to keep up 
the supply of water, and the machinery in running order. 


i 
arity peor 


Cm 


me  ; | 
ALL ECT APE PL AP LLANE 





aa 
ZO NN AA 


| | rt. A. 


Zico 


ZZz, 


\ 
N 
\ 
\ 
N 
\ 
N 
\ 
\ 


tS 


f 
i 

















SCALE DIA® OF TUBE 8F EET 


HEIGHT 20€4° 


The stand-pipe is now becoming better understood and appre- 
ciated ; it can scarcely be considered as a reservoir ; still, it may 
contain a sufficient volume of water to allow for ordinary repairs, 
packing, stopping the pumps at night, &c. 
The stand pipe being built for Bloomington will contain 75,000 
 negenne This would furnish a supply equal to a second-class steam 
re engine, 400 gallons per minute, for one hour and a half, and 
still leave 100ft. of water in the tower, thus giving valuable protec- 
tion against fire, should the pumping apparatus, for any cause, not 
be put into operation atthe moment the fire was discovered. In 
the direct supply plan, not a drop of water could be procured uniil 
on ange and sufficient pressure produced to project the water upon 
the fire. The stand-pipe has also a value in furnishing a place for 
the shocks incident to the working of pumps, opening and shutting 
of stops, and other like disturbing forces, to expend themselves, 
The illustration represents an elevation, vertical section, and 
several cross sections of the stand-pipe now being constiucted for 
the city of Bloomington, Ill. 








have been nearly identical in character with those of our 
on the lakes, We have not copied from the European engineers, 


* Journal of the “ Franklin Institute.” 
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AMERICAN LOCOMOTIVE PERFORMANCE. 
Tue following return will, we think, be read with interest. It 
explains itself. 
Performance of Locomotives on the Missouri, Kansas, and Texas 
Railway, October, 1875. 


Ne, 1.—No. or Mives oreratep, 786. No. or ENGINES OWNED BY 
Co 


MPANY, 68. 

Actual number of — RE Oe re aaa 207,439 
Tons of coal used ne, 002 O00 we ae 6,24) 
Gallons of oilused.. 1. .. sss 30 1,856 
Dols. 

Cost of repairs... .. «. 8,658.68 
* ee aoa oe eee eer oR tee 

a ee ee eee ee ee ,132.33 

SS eee ae ee Te ee ee eee 
ON Ga °eS. se ke ce as cs 

Cost per mile > 

Cents. 

al a a ee ee 
JGGB cc cs 0s oe ce 0s ce 0s ce ce ce ce oe 66S 
ns os wn. oe 2 mb se se we oe Cone ee 0.5 
DUE. sen. we 20 09 00. "bees 0s os os ee be 7.1 
— beet < dag oo’ es _ <o cs so EOD 

Miles run to ton of coal . ae ae 
ee ee ee eee ee 164 


The entire expenses of the S ecteatins ewtens es are given in 
this statement. ‘Train engines are allowed no switching mileage. 
Switch and work-train engines are allowed six miles per hour 
when employed. Wood is reduced to coal—one and a-half cords 
called one ton. Coal charged at 2°37 dols. per ton. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months, 


3913. Certain im) te in Taeatrwo Haarep hes pityow the yfhen ra 
ee peg 
See Weel, Beetend Rowland Willian Drowakil 


Staffordshire.—11th November, 1975. 
4140. mae Ecco wf in Mitts for CrusHine, SPLITTING, and Grinpina 
VecEeTABLE and MinERAL Susstances, Samuel Corbett, Wellington, 
—30th November, 1875. 
4206. Improved ELECTRICAL Arranaros for Propucine Fire and Lieut, 


and deg ne om nag aed Lak - 
eg wnumeiciing min my a 
Tenac, Paris, —4th Dooeie, i ure. 


4230. Improvements in Steerinc Apparatus worked by steam or fluid 
pomeine, Peter Brotherhood, Ladbroke-gardens, Ni -hill, Middle- 


se 
4236. Im: its in Apparatus Conyectep with Dry CLosets, 
Samuel Henry Alcock, Bury, —Tth December, 1875. 
4246. Improvements in Lock-nuts, “ey and ~—_ and in modes of 
and machinery for manufactu: the same, William Phillips Thomp- 
son, Lord-street, Liverpoel.—A communication from F. M. F. Cazin, 


4248. Improvements in Soaps, pomades, cosmetics, and other similar 
articles, Frederick John Cleaver, Red Lion-street, Holborn, London. 


tus for raising and lowering 
Trucks in mine and ye Hondaille Boulevard de 
, Paris.—8th December, 1875. 


4353. An improv t in 8 for sewing machines, Al di 
emen’ HUTTLES for jexander 

Anderson, Glasgow, N.B.—15th December, 1875. ~~ 

4366. tepecrements in the treatment of ‘hear’ for its Fone had and 


mray, 
London.—A communication from Jules Armengaud, pelle 

de Strasbourg, Paris.—16th December, 1875. 
4377. Improvements in STEAM Boiers for tramway engines and other 
motive power, Thomas Claxton Fidler, Richmend- Surrey.—-17th 


December, 1875. 

4300 Improved Cements, Frederick Dresser, Liverpool.—18th December, 
1876 

4426. Improvements in and connected with autographic copyin 
Seensneedn Alexander Melville Clark, Chan eo i London. gen | 
communication from William Edward Sawyer, ‘ York, U.8.—2l1st 


December, 1875. 

4449. Im hinery for the e of railway and 
other WHEELS, and ether like “articles, Thomas Brown and Ambrose 
Beard, Walsall, Staffordshire.—22nd December, 1875. 

4471. Improvements in FLurep Rouers used in preparing, drilling, and 

drawing boxes, Emanuel Thackra; ay Bradford, Yorkshire 

4473. Improvements in roller and other SKATES, Joshua Nunn, Old 

Broad-street, London, and Stephen Tuddenham, Union-place, Lambeth- 
send, Surrey. on December, 1875. 

4481. tus for Lowertnc Persons and property, 
ae applicable as . fire escape, Frederick Holthausen, Paris.—24th 
December, 1875. 

4511. Improvements in the construction of Carts, Jubal Barrett, 
K ey, Yorkshire. 

> mprovements in MACHINERY | for —o es | SPixkeEs, William 


4262. Improvements in machinery or ay 
other shafts, 





Gook 








ie hee oe ps to Brruiarp Cues, Thomas Fuller, Longcrofts, New 


illiam 
orkshire.—15th January, 1873. 
ee Apparatus, Thomas Wright, Nottingham.—11th January, 


153. SIGNALLING on Rattways, William Henry Preece, Southampton.— 
14th January, 1 : 
129. VEHICLEs, William Turton and Horace Rogers, Leeds, Yorkshire.— 


—l3th Ji . 1878. 
254. PuDDLING CES, Ezra , Pontn dd, Seemeie, 
_ William Thomas H Henley, N ’ Woulwich, —22nd January, 


270. Steam Borers, Sir William Fairnbairn, Manchester, and Thomas 
Pout y, Hyde Junction Ironworks, Hyde, Cheshire. — dard January, 
154. TREATMENT of SewaGr, Henry Young Darracott Scott, Ealing, Middle- 
sex.—l4th January, 1873. 
ACHINERY, Richard Scholefield, Leeds, Yorkshire.— 


195. —, Pina: Thomas Unsworth, Manchester. —Iith January, 


at 

212. Meat Extract, Thomas Frederick Henley, St. George’s-square 
Pimlico, London.—18th January, 1873. - peer 

3729. otheane for Rivets, &c., Thomas Edmeston, Manchester.—9th 


December, 

205. Gas, ‘Miles Williams, Lion Oil Works, Wigan, Lancashire.—l7th 
January, 1873. 

227. Sewine Macuines, William Robert Lake, Southampton-buildings, 
London.—18th January, 1873. 

284. BREECH-LOADING Fire-ARMS, George Gibbs and Thomas Pitt, Bristol. 
—24th January, 1873. 








Patents on which the Stamp Duty of £100 has been Paid 


88. Frre-arms, Alexander Henry, Edioburgh, N.B.—12th January, 1869. 

121. Apparatus for OPENING, CLOSING, and pag Rattway Lever 
Crossine or other gates, Charles Henry Lea, 8 . — 15th 
Januai 


ry, 1869. 
259. Krives, James Silman, B ham.—27th January, 1869, 
131. REAPING and Mowino pwnres Thomas Howcroft and Alexander 
regor, d Leigh, L hire.—15th January, 1869 
159. MacHINERY for ScREW Nots, &c., George Richard Postlethwaite, 
Birmingham.—18th January, 1869. 





Notices of Intention to Proceed with Patents. 


4417. Currinc Vetvets, &c., Eugen Anslem Jacob Goldschmid, Otho 
Horkheimer, and John Farran, Manchester. 

4419. Steam Boivers, &c., William Wright, Coatbridge.—2lst December, 
1875. 

4441. Cootinc Warmw Water, William Cunningham, Dundee.— 22nd 
December, 1874. 

4479. Screw Propetters, Hermann Hirsch, Craven-street, Charing- 
cross. — 23rd December, 1875. 

4487. Rotter Skates, Thomas Everitt Richardson, Edinburgh.— 24th 
December, 1875. 

4507. Toryir Toppinc, &c., Macuine, Duncan Ross, Hilton Farm, 
Inverness.—27th December, 1875. 

4524. PaNTOGRAPH ENGRAVING Macuryes, William Robert Lake, South- 
ampton-buildings, London.—A communication from John Hope.—29th 

, 1875. 





Lake, 8 London. — 
from Worcester Haddock, Pittsburgh, Pennyslvania, “US 

4517. Improved apparatus for InTERLocKING railroad Switcues or Draw- 
Bripoes, and Sicnats, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from David Rousseau, New York, U.S.—28h 

















No. 2.—Cost or Switch AND WoRK-TRAIN ENGINEs. a 1875. 
- ——o 4519. its in the facture of Ice and artificial production 
Mileage of _——_ pyaar Cost per ff cold, and in adieanr employed therein, John Gamgee, Chelsea, 
trains. hauled one mile, , i" mile. | 4593. Improvements in machi for obtaining Motive Power from the 
— of currents of wind, John George Emilius Sanderson, Rue St. 
dols. 

Freight 105,663 1,635,450 0,22 4525. ro ‘improved Tose Storrer for steam boilers, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Peter*Walker, 

Passenger 66,310 285,862 0.18 Jersey, U.S. 


No. of switch engines, 8, 
No. of work-train engines, 6. 


No. 3.—Cost or Locomotives rer Traty Mite anp Per Car Havirp 
One Mie. 


4527. Improved apparatus for Feepine Sueets of Parer to printing and 
other presses, Alfred Vincent Newton, ie | are Lenion— A cow- 
munication from John Thomas Ashley and rick Ashley, Brooklyn, 


New York, U.S. 
4529. Im: vements in the manufacture of C1GaR Licuts, Charles Robert 
Edward Grubb, Bow-lane, London.—29th December, 1875. 





Loaded cars. 


No. hauled 
one mile. 


Number | Mileage of 
of trips. trains. Average 
per train. 











4531. Improvements in the method of and in apparatus for Castine 

Rat-waTeR Pires and Gutters, and similar articles, Alexander 

Findlay Morrison, Manchester. 

-_. Improvements in Lames, William Frederick Lotz, Carter-lane, 
mdon. 





.| 1364 | 105,668 14°8 1,635,450 


285,862 


Freight.. 


Passenger .. 84°3 66,316 4°3 | 


Cost per train mile. | Cost per car per mile. 


4535. I ts in Securtina Nuts on bolts and studs, Joseph 
Stewart, Windsor-terrace, Cassland-road, South Hackney. 

4539. Improvements in machinery for OpEnina, CLEANING, SCUTCHING. 
and Lappine Corrox, and other fibrous materials, William Edward 
Whitehead, Lowell, Massachusetts, U.S. 

= Improvements in Rover SKATES, Lewis Bakers, Clapham, 
Surrey. 





||| 
iid ay 


ine 7 9°6 8°3 sce tei ee 43 
ey 
siomnnte a0 os 02 0s 6s 9| 0 


1°15 1°61)1°63)0°15)4°53 


Fuel. 


ws come 
Wages 
Stores. 
Total 
Repairs. 
Fuel 


Freight .. 





0} 0°6 19°5 





In the above statement the cost of switch and work-train engines 
is charged two-thirds to freight and one-third to passenger. No 
credit is taken for mileage of switch and work-train engines. The 
total expenses of Motive’ Department are stated. Three empty 
cars equal two loaded. 


No. 4.—Cost or FreiGut AND PasseNGeR CaR REPAIRS PER TRAIN MILE 
AND PER CAR HAULeD ONE MILE. 





4545. Imp! ts in Rotter Skates, James Henry Greathead, 
Storey’s-gate, Westminster, London. 

4547. Improvements in screw letter Copyine Presses, Joseph Barton, 
Manchester. 

4549. Improvements in the construction of Suirs, Ferry Boats, and 
other vessels, Hugh Aldersey, Egerton, Hextable, Kent.—30th December. . 
1875. 

4551. An improved method of and appliances for Raistnc SuNKEN VESSELS 
or other objects, John Hunter Rutherford, Newcastle-on-Tyne. 

4553. Improvements in Pire ORGANS, Thomas Walter Barber, Somerset- 
square, Bristol, Somersetshire. 

4555. Improvements in Street Locomotives, August Biinger, Dusseldorf, 
Germany. 

4559. Improvements in Rotter Skates, Jacob Joachim Kunstadter 
Holborn, London. 

4561. Improvements in hinery for facturing Cicars, William 
Robert Lake, South ton-buildi London.—A communication from 
Chester Montraville Mann, Chicago, U.S.—31st December, 1875. 

1, ho geo in Ink ERASERS, William Howard, Camden Town, 








3. Improvements in connection with the BorLer Furnaces of steamshi ips 


























Mile age No. of loaded Cost. or vessels for ventilating the vessel, preventing smoke, cooling t 
cars hauled a stoke-hole, and economising fuel, Robert Boyle, Glasgow, N.B. 
m. one mile. | Repairs. | Oils, &c. Total. 5. Ba rovements in SIGNALLING APPARATUS for railways, and in the 
le or —— of od of applying and working the same, Stenhouse Bairns- 
dols. dols. dols. father and obert Harper, Salisbury-street, Strand, London. 
Freight 105,663 1,635,450 8,076°45 S87°98 8, 464°43 7. mepeeveneals in Moror Enaines worked by compressed air or other 
} elastic fluid under high pressures, Frederick Edward Blackett Beaumont, 
Passenger 66,316 285,862 5,960°66 | 427°34 6,388°00 West Victoria-street, London. 
cen Coe Sel * : 9. Imp ts in overhead SEWING MACHINES, James Fraser, Perth, 
ve ee es ace 11. Improvements in apparatus for the Cuutrvation of Lanp by steam or 
Cost per train mile. _Cost per car per mile. Fm geronrsy William Fisken, Stamfordham, Metthaebeltand--ast 
, . January, 1876. 
| Repairs. | Oils. | Total. ‘Repairs, | Oils. | Total. | 39, Improvements in Rotter [Skates, Walter Sandel! Mappin, Twicken- 
—— ar . 9 ham, Middlesex. 
Freight 76 04 8°¢ 0°48 0°02 | 0°51 | 9). Improvements in Rotter Skates, Thomas Henry Hennah, Brighton, 
” = 4 " 9 . Sussex. 
Passenger .. 89 07 | 96 | 2°08 | Olt | 2°22 | 95 Improvements in apparatus for WARMING Ratuway CaRrrraces and 








This statement gives total expenses of all cars, including renewals 
and stores used for maintenance, Xc. 
G. W. CusHING, 
Superintendent of Machinery. 








Sinicate Corron as A CLOTHING FoR BotLeRs.—Probably 
very many of our readers have seen cotton silicate, made by caus- 
ing a blast of air to impinge on a descending stream of molten 


blast furnace slag. The material is very like cotton tolook at, but |: 


it is extremely brittle to handle, and is of course incombustible. 
When loosely packed, it includes a large quantity of air between 
its fibres, and is consequently one of the best non-conductors known. 
Much difficulty has hitherto been experienced in applying it to the 
clothing of steam pipes and boilers, for which it is admirably 
adapted. Herr Krupp, of Essen, however, has devised a scheme, 
according to which the silicate is sewn up in mattresses which are 
then used to clothe boilers. The mattresses may be covered with 
sheet iron or canvas. Messrs. Creswell and Co., of Leadenhall- 


street, are now introducing silicate cotton into this country as a 
boiler coating, and they have, we believe, successfully overcome 
most of the difficulties which stood in the way. The maierial is, 
as we have said, justthe thing for the intended purpose, and its 
price is, we believe, very moderate. 





Tram Cars, John on Lincoln's-inn-fields, London.—A 
communication from Emile Eugtne Guitard, Paris. 

27. New and useful improvements in AXLE Boxes and oilers for railway 
car axles, Joseph Nottingham Smith, Jersey, U.8.—3rd January, 1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

45. Improvements in the construction of DentaL ARTICULATORS, George 
Genese Davidson, Old Kent-road, London.—5th January, 1876. 

73. Improvements in a Press for forming concrete and other paving and 
buil ing blocks, Charles Barlow, South London.— 
A communication from Thomas Cook, Sing Sing, Westchester, New 
York.—7th January, 1876. 

74. Improvements in Rartway Car Axvzs, Charles Barlow, Southampton- 
buildings, London.—-A communication from Theron Solymon Eugene 
Dixon, Chicago, U. ay —ith January, 1876. 

75. Imp y for manufacturing Biocxs, Concrete, 
ARTIFICIAL dg &c., Charles Barlow, Southampton-buildings, 
London.—A commmnaniieation from Thomas Cook, Sing Sing, West- 
chester, New York.—7th January, 1876. 

90. Improvements in Friction Ciurcnes, Alexander Melville Clark, 
Chancery-lane, London.—A communication frem William F. Holske 
and B. T. Babbitt, New York, U.S.—7th January, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 

100. Rarstnc SunKEN Vesse.s, Alfred Sowerbutts, Waite-street, Trafalgar- 
road, Old Kent-road, London.—10th January, 1873. 

121. Frames for UMBRELLAS, Charles Harrison and William Pearson, Old 
Change, London.—11th January, 1873. 











8 

4536, FasTENina Tenons, &c., Lee Darneal Craig and Charles Miller, San 
Francisco, California, , vu. 8. 

4537. CALORIC EN@INES, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Felix Brown,—30th December, 1875. 

4556. Sewino Macuines, Jeremiah Keith, Rhode Island, U.8.—vls 
December, 1875. 

3130, STEERING Apparatus, Henry Edward Lester, jun., and George 
Hallett, Victoria Docks, Essex.—7th September, 1875. 

3154. FuRNaces or TANKS Usep in the MANUFACTURE of Giass, James 
Alexander King and John Little, Charlotte Quay, Dublin. 

3158. Stipe Vatves, Henry Chancellor, Salisbury-street, Strand, London. 

3159. CaLortc Enotnes, Oscar Stenberg, Helsingfors, Finland. 

$160. Crank-arMs, John Shuttleworth, Keighley, Yorkshire, — 8th 

8 


tember, ‘ 

3165. Apparatus for Lusricatinc the AxLes and WHeEELs of Wacons, 
Corves, CarRiAGEs, and other VeniciEs, John Ellis, Wyke, near Brad- 
ford, Yorkshire 

3167. Apparatus for Suppityinc Fuvet to Stream Borer and other 
Furnaces, Robert Newton, Lower Providence Mills, Keighley, York- 
shire.—9th September, 1875. 

$178. Hyprocarson Furnaces, James Borland, Warren-road, Bexley 

Heath, Kent.—A communication from Robert Bell Borland.—1l0th 
September, 1875. 

3184. SKATEs, William Edward Ged, , Wellington-street, Strand, London. 
—A communication from Edmond Dallemagne. 

3194. a and TemMPeRING UMBRELLA Rip Wire, Joseph Robert 
W t, jun., Sheffield, Yorkshire.—11th September, 1875. 

3206. pee ats Thomas Harrison, Fenchurch-street, London.—13th 
September, 1875. 


$228, BREECH-LOADING SMALL-ARMS, William Middleditch Scott, Birming- 


8225, Apparatus for CouLEcTine and Ty1nc Corn and other crops into 
Sueaves or Bunpves, Alfred Hughes, Brampton Ash, Market Har- 
borough, Northampton. 

822y. Preparine Corton for Spinnino, Alexander Melville Clark, Chan- 
cery-lane, London.—-A communication from Georges Alphonse Risler. a 
—lith September, 1875. 

$243. MAGNETO-ELECTRIC MACHINES and ELECTRO- MOTIVE Enoines, Edwin 
Powley Alexander, Soutl din mdon.—A communica- 
tion from Emile Biirgin, —16th September, 1875. 

$254. AmmontacaL Sat, William Morgan-Brown, South 
London, —A communication from Jules Henri Elwert and Jean 
Jacques Muller Pack. 

3260. SELF-SEALING COVER or Lip, nua Thomas ee | Liverpool. — 
communication from Henry C —lTth 1875. 

3270. Huotper and Fastener for Tickets, 5, be., Charles Holme, Bradferd. 

3278. NorDHAUSEN O1L of VirrioL, William Stephen Squire, Acacia- road, 
St. John’s Wood, London. 

8279. Steam Enoines, Henry Turner, Canada Works, Birkenhead. 
—18th September, 1875. 

3294. Puriryine Ozone, William Robert Lake, Southampton-buildings, 
London.—A communication from Frederick William Bartlett. — 20th 
September, 1875. 

3324. Fastentnc Winpows, Thomas Charles Sorby, Brunswick-square, 
London. —23rd September, 1875. 

3334, LypicaTiNG the [LLuminatiING Power of Gas, William Thomas Sugg, 
Vincent Works, Vincent-street, Westminster. 

3346. Locks, Christian Schuchardt and Emil Broedel, Southampton- 
buildings, *London.—24th September, 1875. 

3365. Krins for Burnine Bricks, Joseph Hall, Woodville.—25th September, 
1875. 

73, LocoMoTIVe TRAMWAY Rossreame, Gustavus Palmer Harding, Old 
Jewry, London.—27th September, 1875 

3407. Stipe Vatves for Sream and other ee cpa Henry Gerring, 
Blenheim Park, Woodstock. -30th September, 1 

3534. SPEED INDICATORS, Stewart Barry Wier, Shepherd's Bush, London. 
—12th O 

3621, VENTILATING APPARATUS, &c., William Cunningham, Dundee.—19th 


, 1875. 
3694. RADIAL Dritus, Thomas William Beverley, Sheffield.—25th October, 
a 
£455, Wonrs for DistiLtinG, James Wilson, Glasgow.—5th November, 





+, tarilad 











ssi. ¥ Seauante and SILKEN Faprics, é&c., John Thomas Way, Russell-road, 
, London. 


3870. Mowine and asrone Macuines, Henry Gardner, Fleet-street, 
London.—A communication from Andrew George vie 

3880. Macuines for CARDING or Dressinc Wvot, &c., William Morgan- 
Brown, g8, ened —A communication from 
Li Ci ini.—8th Ne ber, 187 

4118. ELECTRO-MAGNETIC MorTorRs, Edwin Leicues Paine, Newark, New 
Jersey, U.S., and Lyle Nelson, New York, U.8.—A communication from 
Henry Munroe Paine.—26th November, 1875. 

4151. Fiyive Macaig, John Kinnersley Smythies, Belsize Park, London. 
—Ist December, 1875. 

4167. CLEANING PLUos of Pires, &c., Hermann Adolph Reinhold, Wool- 

wich.—2nd December, 1875. 

4190. > Sas John Oliver, Manchester, and Charles Butterworth, 
Su 4 

4194. Dry Crosets, David Johnston, Glasgow. —ird ewer’ 1875. 

4210. Furnaces of SteaM Enaines, George Att , Wi L 
and James Boyle, Handsworth, Birmingham —6th ” December, ist 

4230. STEERING APPARATUS, Peter Brotherhood, Ladbroke-gardens, 
Notting Hill, London. —Tth December, 1875. 

4266. WALLS and Buitprnes, John Carrington Sellars, Birkenhead.—9th 
December, 1875. 

4288. Sarety Guarps, Cornelius Curtis, Widemarsh-street, Herefordshire. 
—10th December, 1875. 

4353. “age Alexander Anderson, Glasgow, N.B.—15th December, 
1875. 

4374. SecuRInc FLANGE Jornts, &., Heinrich August Theodore Ehrhardt 
Duesseldorf, Germany.—17th December, 1875. 
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4:04. Apparatus in TheatricaL Perrormances, William Leonard Hunt, 
R M pons G qe Liverpool. 

4411; Sugar Cane MILLs, James Gregson ypinan, 

bal commas Rinks, John Gamgee, Chelsea, London.—20th December, 

4473. Rover and other Sxares, Joshua Nunn, Old Broad-street, London, 
and 8! Tuddenham, Lambeth-road, London. 

“<. \ sau Scrunsers, William Thomas Walker, Highgate. —23rd December, 

4501. Apmission of Arr to Steam Boiter Furnaces, Frederick Lipscombe, 
Strand, London.—24th December, 1875. 

4545. Router Skates, James Henry Greathead, Storey’s-gate, West- 
minster.—30th December, 1875. 8 

4561. Macuinery for Manuracrurine Cicars, William Bobert Lake, 
Southampton-buil: London.—A. communication from Chester 
Mann.—3lst December, 1875. ‘ 

19. Rotter Skates, Walter Sandell bey oer Twickenham. 

25. Apparatus for WARMING RaILWay CaRRIAGE®, Jc., John Henry John- 
son, Lincoln’s-inn-fields, London.—A communication from Emile 

me Guitard.—3rd January, 1876. 

45. Dentau ArTICULATORS, George Genese, Davidson, Old Kent-road, 

London.—5th January, 1876. 
-Friction CLutcues, Alexander Melville Clark, Chan: -lane, London. 

—A communication from William F. Holske and B. T. Babbitt.—7th 
January, 1876. 
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ABSTRACTS OF SPECIFICATIONS. 


2879. Currine Fiocks, S. Lowe, W. Renton, and J. Johnson, Leeds.—Dated 
30th June, 1875. 

The machine is constructed with a framing carrying a cylinder fitted 
with steel cutters set helically, the spaces between the cutters being 
packed with adjustable slips which permit of allowance being made for 
wear of the cutters and of the action of the latter upon the stock being 
governed, The cylinder has reversible rotary motion imparted to it by 
an arrangement of straps and pulleys ; it is also e to receive a to-and- 
fro motion eadways by a suitable combination of gearing. The cylinder 
rotates a little distance above correspondingly curved bed plate fitted with 
a series of adjustable cutters, and which may be made to move endways 
instead of the cylinder. By this to-and-fro motion and the reversin; 
motion of the cylinder, the blades and cutter in the cylinder and 
become self-s! . The cover enclosing the cylinder is made with 
an opening at each end in which fits a removable hopper through which 
the feeding is effected, the openingtin'use d ding upon the direction in 
which the cylinder is being rotated ; this likewise determines the end at 
which the machine delivers the cut stock. 

2381. Gas, F. W. Brothers, Cheltenham, and C. Brothers, Blackburn.— 
Datad 30th June, 1875. 

This invention has reference to the construction of the retorts and 
mouthpieces used in the manufacture of gas, and consists in dividing the 
retort into two or more longitudinal chambers, the upper one or ones 
being of much smaller capacity than the lower one, and serving only as 
aconduit for the gas and to retain it longer in the retort after it is evolved 
from the coal or other material. The small chamber extends from the 
back part of the mouth to near the back of the interior of the retort, 
and is open at both en The mouthpiece is furnished with a tlap valve 
attached to a spindle which —_ through and projects on the outside of 
the mouthpiece. The valve an opening in it corresponding to the size 
and shape of the upper and smaller chamber, so that on turning the 
spindle the valve is brought to butt against the upper chamber and close 
the way from the retort to the mouthpiece except through the small 
chamber or conduit. By the use of these improvements, the distilling 
power of the retort is increased, and a large yield of gas fora given 
quantity of material is the result, The retorts may be made of cither 
iron or fire-clay and of any suitable size or shape. 

2382. Warcnes anp Cocks, J. N. Adorno, Harley-street.—Dated 30th 





June, 1875. 

The object of this invention is so to construct watches or clocks that 
they may show at a glance not only the time of the any at any part of the 
world, but also the day of the week, the day of the month, and the 
month of the year, and indicate at the same time the phases of the moon, 
the movement of the zodiac, and the rotation of the earth. 

2383. Vatves, H. E. Newton, Chancery-lane.—Dated 30th June, 1875. 

The object of this invention is to construct the slide valves of steam 
or other motive power e: es in such a manner that the expansion of 
the steam or other elastic fluids may be varied as may be required, and 
the cut-off regulated by any kind of governor. The second improve- 
ment relates to valve cocks, and consists in so constructing the valve cock 
that there shall always be a perfect equilibrium of pressure. 

2884. Drawine Beer, G. BE. Miles and J. Tonge, Rochdale.—Dated 30th 


June, 1875. 

The invention ists in avoiding the sity for tilting the cask by 

drawing the liquor from a tube projecting therein, the cask being set on 

en 

2385. Pneumatic Sicnats ror Rawways, A. Chambers, Marylebone- 
road.—Dated 30th June, 1875. 

This invention has reference to spalies apparatus in which the 
signalling objects or bodies are moved pneumatically. To expedite the 
operation of moving over the lever or handle for changing the signal a 
compresser is employed, so constructed and connected with the actuating 
lever or handle, as that by the com ion of the elastic fluid effected by 
moving over the lever or handle, the resistance shall be overcome of a 
portion of the compresser, the capacity of the compresser being thereby 
temporarily augmented beyond that which obtains when the operation of 
compression has been completed, the latter capacity being attained by 
the automatic return to the original position, or nearly so, of the part or 
parts of the compresser, whose resistance to outward or extensible move- 
ment shall have been temporarily overcome by the movement of the 
lever. The apparatus may be arranged to operate i ly for actuating 
the signals by facti fiers, and collapsible 
vessels, are made by preference of thin flexible material fastened 
together by adhesive substance, the layers of flexible material beng B 
arranged as that the joint or junction of the inner thickness or layer 
be amply covered, strengthened and by one or more super- 

layers ofthe same ma’ alling objects or bodies are 
arranged to be drawn down in the safety ition, and to be in the 
danger position when the normal pressure of the external atmos: 
prevails in the pipes, tubes, and vessels of the apparatus. To indicate 
when the signal is in danger position, two gauges are p! in juxta- 
ition. One of them leads to the beye rhe the other is connected 
y a pipe, tube or passage with a valve mber fixed to the collapsible, 
or expanding and contracting vessel, constituting the means of actuating 
by changes of fluid pressure the signalling object or body. A passage is 
formed between the valve chamber and the interior of the collapsible 
vessel, the orifice of which e is provided with a valve pressed 
against its seat by a spring or weight. en the vessel is colla) the 
valve is removed from its seat, thus establishing communication between 
ths interior of the collapsible vessel and the € gauge. Where the concur- 
now oe of two nd _ ee ath at vaude ce pb bag md < a 
preliminary e moving e a ol or ly e 
safety or “ passon” position, an escape opening is provided in the 
furnished with a balance valve lid or closure to be ed in 
its closed position, by means of a locking or holding ent 
operated by electricity from the place whence it is 1equired to govern the 
moving of the signalling object. 
eee Casters, A. Browne, Southampton-buildings.—Dated S0th June, 
875. 











The features of novelty of this invention consist in constructing 
casters of various pieces of sheet metal stamped or cut out, bent in shape, 
and fitted together, and which can only be understood by reference to the 
drawings accompanying the provisional 


2388. Cueck Ret anv Kickina Strap, (%. Day, Southampton-building 





—Dated 30th June, 1875, 
The 5 of ible: invesdlon Aecertbes the une of aloup aveund 
Jt = nob pas atin on cena NaNRaaRN aA TERN CS | 
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wane, Hews Traps, BE. G. Banner, Billiter-square.— Dated 2nd July, 


The trap is a double trap, the soil pipe of the house, and also the outlet 
pins Sn coment, ane saasten. ta ee top of the house, and have a venti- 
ting cowl fixed above them ; there is an inlet of fresh air te the bottom 
of the soil pipe. 
2408. Crass anv Wincues, F. W. Crossley and W. J. Crossley, Man- 
chester. —Dated 3rd July, 1875. 
According to this invention a sliding bar by which the driving band of 
a winch is shifted from the fast to the loose pulley, is formecl with an 
incline, which at the same time that the band is shifted on to' the loose 
pulley, is made to act on the brake, so as to stop the machine. On the 
side of the loose pulley is formed arim, which can be made to bear upon 
the face of a disc, which is also in frictional contact with the periphery . 
of the brake w and so arranged that when the band is on the loose 
pals the brake wheel, and with it the chain barrel, wilf be run in the 
irection for unwinding the chain. 
2410. Exectric Sunmercep Lamp, F. M. A. Chauvin, L. H. Goizet, and 
‘A. Aubry, Boulevard de St .— Dated 8rd July, 1875. 
__A balloon-shaped glass vessel, peohanind by a metalcage, is hermetically 
closed, preferably by an india-rubber pins: The plug ls traversed by two 
metal rods isolated electrically. At the ends of these rods two ends of a 
latinum thread rolled into a spiral are fixed, which, when traversed by 
he electric current, is heated to incandescence and emits light The 
generating pile is contained in a separate box, and conductors communi- 
cate the established current to the platinum thread. 
2417. Winp Sait, R. A. Allardyce, Aberdeen.— Dated 3rd July, 1875. 
This wind shute or wind sail is made of metal, and in the me oe 
half circle, being made to fit the port and to turn either ’ 
bars are fixed for the purpose of reducing the amount of ex! 
to the wind in pro ion to the force of the same. The inventor makes 
them of either So zinc, or tin, and according to the size of the scuttle. 
It can be placed so as to + the current of air to almost any part of 
the cabin. I wet weather the wind shute may be turned against the 
wind and act asa screen, allowing the scuttle to be open and prevent the 
rain from coming in, and may also be used as a wan atone 
2425. Brakes or Ramway Trains, 2. D. Sanders, Birmingham.—Dated 
bth July, 1875. 
invention consists of improvements im or additions to a former 
tent, No, 1522, 1874, granted to the present pe ee ge In working 
Palen according to the present invention, the exhaust tube under the 
communicates with a small exhaust box, from which tubes 
proceed in opposite directions. The ends of these tubes communicate 
respectively with rigid cylinders of different diameters, having flexible 
tons, the rods of the said eS being connected respectively with 
e ends of a lever to which the brake blocks are connected. When the 
two cylinders are exhausted, the exhaust in the larger one more than 
balances that in the other cylinder, and the brake blocks are drawn out 
of action. A valve is so that the la cylinder is exhausted 
without exhausting the smaller cylinder, so % when the vacuum in 
the pipe under ths carriages is destroyed, the vacuum is also destroyed 
in the r cylinder, but the vacuum in the smaller cylinder is pre- 
sel e result is that the piston of the smaller cylinder rises and 
puts the brake into operation. An arrangement is described in which 
two brake blocks on opposite side of the same wheel are made to act by 
a clipping action. By means of a three-way cock or vdlve in the pipe 
which connects the exhaust box with the smaller cylinder, signalling on 
the train may be effected. ‘Fhe stop-cock or ve is operated by a 
passenger or other person pulling a cord or chain. 4 
2486. Hypraviic Presses, R. Wilson, Patricroft.— Dated 6th July, 
1875. 


The present invention consists in certain improvements upon the 
imvention for which letters patent were granted to the patentee on the 
27th November, 1873, No. 3833. The inventor uses a hinged lid instead 
ef the plate or box for pressing the fibres into the trunk ; also in certain 
improved apparatus for securing the hinged lid or the plate or box 
Seles used ; also in bringing the follower back by means of a hydraulic 
cylinder and ram, and in applying levers to lift the entrance an art 
valves for the outer cylinders of presses where three cylinders are A 
oon. Water Meters, F. G. Fleury, Bristol.—Dated 17th September, 

1875. 


The features of novelty which constitute this invention are, First, the 
general arrangement of the apparatus; Secondly, the conical or 
quivalent chamber with t tial openings by which the vortex 
motion is produced ; Thirdly, the brake; Fourthly, the bottom bearing 
by which adjustment may be effected. 
4524. Panrocrarn Enoravina Macuines, W. R. Lake, Southampton- 
buildings. —Dated 29th December, 1875. 
Prior to this invention these machines were complicated in structure, 
and, quently, defective in operation, owing to the want of exact 
correspondence bet the ts of the object table and those of 
the stylus, induced by disturbances from the slipping of friction wheels 
and variations in the length of pulley bands used fn transmitting motion 
from one to the other. It is sought by the present invention to over- 
come all the objections which have existed in a machine of this kind, 
and og to give it capacities of which it has not before been practically 
capable, 
4536. Tenon Jot, L. D. Craig and C. Miller, San Francisco.—Dated 
30th December, 1875. 

This invention relates to a fastening for mortise and tenon joints con- 
sisting of a bar, serrated or otherwise, ha aspur or hook formed at 
each end, one of which fastens into the w: of the mortise, while the 
other fastens into or upon the wood of the tenon. 

4537. Caoric Enaines, H, A. Bonneville, Rue de la Chaussée d'Antin, 
Paris.—Dated 30th December, 1875. ; 

This caloric engine consists of a fuel reservoir combined with a hot air 
furnace, and of an air jacket combined with doors leading one into the 
combustion chamber and the other into the ashbox of the furnace, and of 
a packing combined with a cylinder and a plunger, the latter being pro- 
vided with a concave bearing combined with a knuckle on the end of the 
piston rod which fits the said concave bearing, forming a receptacle for 
oil; and lastly, of an air escape channel combined with an air pump 
which branches off from the air channel leading to the air furnace. 

4556. Sewine Macuines, J. Keith; Rhode Island, America.—Dated 31st 
December, 1875. 

This complete specification describes:—A reciprocating work feeder in 
combination with a separate presser provided with mechanism for raising 
and holding it off the work, when the needle may be therein, in order 
that the feeder may be moved backward underneath the work, and the 
latter during such movement be sustained by the needle. Also mechanism 
or a combination of instrumentalities ; by which a sewing machine of the 
needle and shuttle kind may be used not only for the purpose ef making 
a but also for making button-hole stitching or em- 

ng. 











2889. Compositions yor CLEANSING THE TEETH, J. Morce, Finchley.— 
Dated 1st July, 1875. 


(ie tance Frre-arms, C. 4. F. Rochaz, Paris.—Dated 1st 
% 

This relates toa new arrangement of breech-loading rifle or small arm 
of extreme simplicity ; Secondly. to a new form of bayonet to be used 
therewith, and to the method of fixing it thereto; and Thirdly, to an 
a ce for enubling the axis of the fire-arm to be‘always kept perpen- 
di with the object at which it is pointed. 

ieee rag Puospaate, W. Whitthread, Liverpool.~-Dated 2nd 

1, 1875. 

This consists in digesting any Lg: ewe of lime, those of low qualit 
and couasenng seatuaei of lime preferred, in strong hydrochloric acid, 
usually with the application of a gentle heat, until the acid is fully satu- 
rated, then in adding carbonate of lime or such minerals as contain car- 
bonate and phosphate of lime, and further digesting so long as carbonic 
aeid is evolved, The mass is then allowed to settle, the clear solution re- 
moved, and the muno-calcic er ong afterwards allowed to crystallise 
out from the said solution. Neither the hydrochloric acid nor the solution 
must be diluted. 

2400. Suips anv Vessets, C. A. Jobert, Paris,—Dated 2nd July, 1975. 

This relates to boats of Ene length and narrow width and elastic. 
The boats are to be propelled by manual labour, working paddles from a 
crank, the paddles of special construction to facilitate the move- 
ment of the boat through the water. 

2402. Zinc Sutpuine, 7. Griffiths, Panton-street, and W. P. Thompson, 
Liverpool.—Dated 2nd July, 1875. 

This provisional specification describes a mode of precipitating ziac 
from its salts with the stronger acids by means chiefly of sulphuric acid 
and its utilisation as a substitute for barium sulphate. 


2404. Grinpinc Corn, J. Bedford, Seals, Yorkshive.— Dated 2nd July, 1875. 
to ployed for keept 








This invention relates to means yed fo ping the faces 
of the stones paralle:, and the improvement ists—Virst, in ting 
the shaft carrying the revolving stone ip movable bearings, which bear- 


ings are also formed conical, and the portions of the shaft in contact with 
the same are ta) 50 as the wear away they may be 
moved and the shaft lifted up to its proper position. : Secondly, in 
ting the n living stone upon axes or pivots placed at the 
periphery thereof, which axes rest in a ring encircling the stone, the axes 
of which are placed at or about right angles to those of the stone, and 
rest in bearings within the outer case or cover of the stones, 
2405. Pyeumatic Brake, G. Westinghouse, Pittsburgh, Pennsylvania— 
Dated 3rd July, 1875. 

This consists essentially in employing a piston and slide valve in what 
is known as an automatic train brake triple valve. The connections and 
ways are so arranged as to suit the said valve. Secondly, in so arranging 
a si valve on a vehicle that when operated the outflow of air 
from the main pipe or pipes shall keep the valve open until the signal is 
giver at the desired place, but shall not affect the triple valve, so as to 
apply the brakes. 


2406. Anima CHarcoaL, W. A. Lyttle, Hammersmith.—Dated 3rd July 
1875. 





The features of novelty are :—First, the manufacture of bone charcoal 
by means of the method of applying heat described in the final 
specification of the letters putent numbered 105 of the present year, 
entitled improvements in the meansand apparatus for producing or mant- 
facturing mn, steel, and other metals. Secondly, the utilising of a 
os ous compound prepared in accordance with the speci- 

cation of the said patert No. 105 as the means of removing sulphur fro! 
coal and other gases, and for surrounding dead human bodies so that 
they can be kept «nburied, without injury to the living, for a long 
time. Thirdly, the automatic pyrometer arrangement as applied to this 
a for rendering the charring ‘apparatus self-regulating as regards 

eat. 


2407. Tampine THE Rais or Rartways, J. H. Ladd, Manchester.—Dated 
8rd July, 1875. 

The apparatus is similar to a jack, the screw being provided with a 
jointed and swivel hook and the nut forming a ball-and-socket joint with 
the head of a tripod, thc legs of which are connected with the said head 
by means of butt joints. 


RG}. Baarimaiane, H.C. Wordsworth, Knightsbridge.—Dated 3rd July, 


The invention relates to forming the case of respirators of tortoise-shell, 
horn, ebonite, or vulcanite, or such like material, glass, earthenware, 
ivory, wood, or other suitable material that will not readily become dia- 
coloured by the action of the atmosphere and moisture, to fit the face 
surrounding the mouth, without cushions and without covers. Tho 
inner and outer {portions of the case being perforated or of openwork for 
the respiration and enclosing cotton wool, or other suitable material, 
which may in some cases be pre or medicated. The object is to 
facilitate complete and frequent entire cl ing, withi d light 
and comfort. 

2412. “Maxine hagurearigs Gas FRox Perro.euM, W. Brookes, Chancery- 
lane.—Dated 8rd July, 1875. 

The apparatus consists of one or more vertical retorts closed at tep and 
bottom, and having within each of them a spiral blade or screw forming 
a helical channel for the oil to flow down. he retorts are mounted in a 
suitable furnace. The hydrocarbon o1l to be transformed into gas is made 
torun into the heated retorts, and coming in contact with the heated 
blades is transformed into gas, leaving « deposit of carbon upon the 
blades ; when the said blades are covered with carbon the covers at eacn 
end of the re’ are removed, and a current of air ng through the 
said retorts ignites the carbon, which burns away and is consumed. 


24138. Ics, D. Coughlin, Lambeth.—Dated 3rd July, 1875. 

This invention relates to an improved mode of and apparatus for pro- 
ducing ice from flowing streams of water, congealed by the vaporisation 
of liquefied or cond ad ia or other suitable volatile refrigeratin 
agent. The apparatus is, however, partly applicable to the production o' 
cooling fiuids, and to other refrigerating purposes. In carrying out this 
invention the following apparatus is employed, viz :—First, ammonia 
boilers; 8 dly, a d ; Thirdiy, a evongealer or refrigerator ; 
Fourthly, an absorber and recondenser ; Fifthly, a cooler. 
wae aa ror Makin Hay, G. £. Jeffery, Stamford.—Dated 3rd 

uly, , 

The t pat cay a consists in the adaptation to the arms cf the 
fork bars of 5) springs in place of the long flat springs now usually 
employed. e next improvement relates to an im coved mode of con- 
structing and arranging the toothed gear, whereby the tine or fork shaft 
is actuated. The improvement consists in adapting to the inside of 
the barrel movable bushes at each end. The last improvement ccasists 
in the adaptation to hay-making machines of a hood or cover to prevent 
the hay or grass from being scat about. 

2415. Srorrrrs ror Borries, N. Thompson, Brooklyn, New York:.-Dated 
3rd July, 1875. 

The invention consists in the employment of a cap or cover of metal, 
the cylindrical portion of which is split or divided into a numtor of parts 
to within a short distance of the top, said cap or cover being lined with 
cork. Each divided portion of the cap or cover has an incline formed 
thereon, which inclines are acted upon by a collar formed with inclines 

against studs on the upper part of the stopper, so that on being 
turned said collar will compress the cap or cover around the neck of the 
bottle. The collar may sometimes be dispensed with. 


2416. Muxrimpsutar Steam Borters, B. J. B. Mills, Southampton- 














A liquid composition for cleansing the teeth and a powder for the same 
Raxpose, eompasen, ot y of fe of potas, nied gs v 
omigensis, lavender, cloves, ento, magnesia, and cochineal. 
2390. Sarety Vatves, B. W. Roxby, Leeds, and W. Pearson, Bradford.— 
sssie tanenties caliente ane ying double-edged or ring valves f 
vention re! employing dou or ves for 
giving the required relief from pressure. The seat of the valve is con- 
structed with circular openings on which fits the valve made with rings 
and ribbed, the bottom of the rings are made with grooves and have bear- 
pon ali age fit on the top of the seat and over the circular openings; the 
ve is weighted by dead weight, fitted on the top of the valve. The 
steam escapes from the outside and inside of the circular openings, giving 
an increased discharging power. 


2891 Preservine Tissues, B. P. H. Vaughan, Chancery-lane.—Dated 1st 


July, 1875. 

This fuvention consists in a series of operations in which the materials 
are washed, , and treated with caustic soda, alum, oak bark, fustic, 
and gambier rinsed and dried. In some cases the materials are also 
treated with gluten, linseed oil, or dissolved caoutchouc, and tallow. 
ee ae Rakes, J. G. Rollins, Old Swan Wharf.—Dated 1st July, 


This invention relates to means whereby the driver can, when required, 
prevent the cross shaft rotating in the bar or rte Plat 
means the latter with the rakes will be caused to rotate around the axles 
of the main wheels. 

2893. Propuctine Picrortat Errects, W. H. Phillips, Nunkead.—Dated 
lst July, 1875. 

This invention relates to improved 
Soc penne See ty ee mounted in a box 
or case in such manner as to repeat the reflection of objects and surfaces 
arranged therein, whereby a variety of pictorial and other designs or 
effects are produced which can be seen through a sight hole or eye piece 
on one of the sides of the box or case. 


aa baa Lamps, BE, H, Huch, Brunswick, Germany.—Dated 1st 
July, 


‘This provisional specification describes a lamp for burning petrol 
1. wick is tubula 4 af 


ents of apparatus for 





leum. 
e wic! ibular, and there is an arrangement for deflecting a 
2. ; 


current of air against the side of the interior of the flam 


: 





98. — Dated 3rd July, 1875. 

The boiler is composed of a greater or smaller number of tubes placed 
abeve a furnace and arranged’ in rows sv that the tubes of the upper rows 
shall come over the spaces between those of the lower rows and com- 
municate therewith. 

2418. Tors, H. Jewitt, Kentish Town.—Dated 3rd July, 1875. 

This relates to improvements on letters patent Nos. 3355 a.p. 1868, and 
1866, A.D, 1874, and consists in employing various or pieces of wood, 
metal or other material, of any size or shape which, when fitted together 
will form of animals and birds, such as elephants, giraffes, camels 
erste toucans, ostriches, pelicans, and other subjects and 
patterns. 


2419. Artacuina Tres, F. Le Maistre, Little Britain.—Dated Ird July, 


The fastener coasists of an india-rubber tab enclosed or notin a metal ring 
and attached to a perforated shank by which it is sewn to the scarf or tie, 
The tab is provided with a slit enabling it to be attached by pressure to 
the collar stud or button. 

2420. Cooxina Stoves, F. 7. Davey, Wellington-street, Blackfriars-road, 
ant A, P. Hutchinson, Upper Thames-street.-Dated 5th July, i875. 

This invention relates to certain improvements in convertible open or 
close fire cooking stoves or kitchen ranges, whereby they are rendered 
more convenient and effective. For this i the hood which is used 
for conducting the smoke and products o bustion from the fire 
is hinged or jointed to the back plate of the stove or range, and when 

wn forward cient space is left between the bottom of the 
hood plate and the w surface or hob of the stove to allow the plate 
which covers the fire to be slid back, and thus close and cut off the draught 
from the bottom flues. Another part of these improvements consists in 
so forming the boiler and arranging the flues that the split draught passes 
down flues formed between the fireplace and the boiler or boilers, thence 
betweon the top ends of the oven and the bottom of the boiler, which is 
curved off for this purpose, returning below the oven, where the split 
draught meets and passes up the back of the oven and stove to the 


ry. 
2421 Aniine Dy: Wolf, Wyke, Bradford, and R. Bentley, Wigan.— 
This invention relates to the production of @ series of dyes obtained 





J. 
Dated 5th July, 1875. 
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from a mixture of aniline or of or of both, with or | of lamp having a chimney, and the said toys are made to revolve on a travelling webs of wire gauze over two of sellin 1f wiih 
and benzol or nitro toluol or mixtures of pivot by the draught from the , 80 as to cause figures forming a Ra pre ee eee are apa than howe the lower 
with or nitro xylol, or such combinations of materials as ma; part of the toy to move around pair, so that the two webs approach each other as they pass downwards 
duce these mixtures, as for example nitro benzol, tin, and 2440. Layinc Down anp Takinc Up Foo Sianats on Rai.ways, and thus squeeze the moisture out of the p which they carry down 
acid. W. Hinds, Ironmonger-row, and D. Nicoll, Clement’ .—Dated 6th | With them, and which is com into a solid cake as it passes 
2422. Anitine, J. Wolffe, Wyke, Bradford, and W. A Byrom, Wigan.— July, 1875. between the lower rollers. In space between the u and lower 
—Dated 5th July, 1875. These improvements in railway signsis consist in fixing by the side of | Tollers are inclined perforated plates, over which the webs travel, 
This invention to the recovery and using of aniline contained | the rail cases filled with . and worked by an endless | 4nd at the back of these may be formed exhaust chambers for extracting 
in aniline waste waters. a aye gpa cep ey oe and also by sliding rods falling fev the — — eresing elie cad ties Machad trons an =" 

2423 Bowing wich.—Dated inside on to detonating signals placed underneath or out- used press! seeds 

Ned oe Sean a side the railway 2495. Urizisation or Reruse Caourcnouc, C. Heinzerling and H. Liep 


rapid filtration, and removal 
d Gham isin 4 


2424. Kweapive Trovon, C. Heinz, Paris.—Dated 5th July, 1875. 
nen aes en aoe coeeeene 
wherein a scoop or Soment working kneading 
is capable of having three different kinds of motion imparted to it 
made to act thereon consecutively, 


ving 
shafts carrying the two sets of cams are shifted endways, so as to bring 
one or other pairs of cams into action. 
sens. ee Cans, 7. W. Houthwaite, Blackwell, Bristol.—Dated 5th 
, 1875. 

This invention relates to a can which may be elevated to any desired 
height, and be then tilted by thoust of gullies o ened or wise ithout the 
employment of ascending steps or like contrivances. 

2427. + T. W. Howthwaite, Blackwell, Bristol.—-Dated 5th 
July, 1875. 

The invention consists of a barrow which may be adapted toa variety 
of uses by the addition or removal of certain parts. It may be employed 
as, First, a hand barrow; Secondly, an ord! wheel barrow; Thirdly, a 
barrow for removing flower pots; Fourthly, a w for removing lawn 
grass; Fifthly, a barrow for removing luggage. 

2428. Corveyine on Carryino Human Banos on Opsects into Mip Arr, 
J. Simmons, -street.—Dated 5th July, 1875. 

This invention for its object the construction and working of a 
machine which will convey or carry into the air a human being or human 
beings, lights, beacons, or other adaptations for signalling, reconnoitring, 
surveying, or other purposes, by the pressure of wind upon its surface, 
with or without the employment or assistance of any other means of 
obtaining force. 


2429. Suirs anp NAvIGABLE VessELs, W. H. Potter, Liverpool.—Dated 5th 


July, 1875. 

This consists essentially in so distributing and combining certain of 
the upper portions of tbe hull of a ship or navigable vessel that the upper 
deck (the central portion of which is raised and the ends lowered) and 
connections form an arch and increase the strength of the ship, give 
desired free board, and many other advantages. 
weep. + * ee J. L. M. George and T. Prioux, Paris.—Dated 5th 

‘uly, 1875. 

The subject of the present invention is a reservoir ink pencil or pen, 
writing with a metal point in lieu of the ordinary lead or pen nib. The 
holder consists of a cylindrical metal tube, at the upper part of which is 
ascrew cap, in the centre of which is an air entry com of a capsule 
bearing a small shaft penetrating the interior: of the holder, and termi- 
nating in a valve for determining the introduction of the air requisite for 
effecting the flow of the ink, by pressure on the capsule. At the lower 
part of the holder is the tapering end formed of four small tubes arranged 
one within the other; the First, which screws into the hollow holder, is 
conical, with a truncated extremity perforated in y ; below is 
a distributing tube, to which a regulator is 
nating in the nib, formed of fine stone. A ca tube inside the 
holder at this having a emall rundle inside, maintains a spring, 
which actuates the metal point or wire for writing. On closing the air 

_capsule, and covering the point of the pencil with a cap, it can be placed 
in the pocket without danger of the ink escaping. 
2431. Guanp anv Freeper ror THrasHine Macuine Drums, J. P. Fison, 
Tev m.— Dated 5th July, 1875. 

The invention consists in an arrangement of revolving balanced 
reel and feed board constructed in such manner as to close the feed 
opening whenever any extra weight comes either upon the reel or feed 





2482. Torcer Looxine Giasses, W. Nicholson and G. Scovell, Brompton- 
road,— Dated 5th July, 1875. 

This invention has for its object to cover up the rough backs of 
toilet looking glasses with a T gnew a or representation of natural objects 
painted or printed on or otherwise transferred to a sheet or plate of 
glass, tin, or other nfetal, or suitable material, such as wood or papier 
mache, 


2434. SicNALLING BETWEEN Parts or A Rattway Train, W. Stroudly 
and T. Rusbridge, Brighton.— Dated 6th July, 1875. 

Applying in each guard’s van and also upon the engine or tender when 
desired, an electro-magnetic chattering bell signal fitted with a double 
action pull apparatus of a novel construction, and to which instrument is 
also applied a knob, key, or plunger, which on being depressed or pulled 
out cues contact and calls or signals upon the bell, either a series of 
separate blows or signals, or upon — pressed or ke 
duces a continuous series of signals, and adding to such knob, button, 
key, or tapper a sliding guard screen or cover plate, which maintains 
under pressure and in contact the button, key, or tapper, or by being 
slid behind the knob or handle when it is pull out produces 
same effect, viz., a continuous ringing without the necessity for the -— 
or operator continuing the hand action, thus leaving him free to apply the 
brake or perform other duties.- By either pulling the rope or line to 
which the side pulls inay be attached by a clamp or otherwise, or by using 
the knob, button, or key, a guard is enabled to icate with another 
guard, or with another portion of the train, or with the engine driver, as 
the case may be. And also through or by the use of the ordinary reeled 
line, or the jointed lengths of line or cord fitted to each joined 
or coupled together), a passenger at any part of the train may in like 
manner call into action simultaneously the bell contained in each brake 
van and on the engine, by pulling either in one direction or the other 
upon the cord or line provided for the purpose ; or two or more persons 
in different parts of a train when pulling together in the same or opposite 
direct may produce a like effect, the bell instruments being electri- 
cally connected together by means of a line wire or by circuit line wires, or 
by a line wire or earth circuit jointly produced by the connection through 
the wheele. The line wires or line wire being jointed up or connected 
together (electrically) between each carriage by f suitabl pling 
or connections as described. Each carriage or each compartment of each 
—- is fitted with a novel key or instrument, fitted in connection 
with the terminals or poles of the line wire or line wires carried up to 
the said keys or instruments, and the knob or any such key or instrument 
upon being drawn out by a passenger for the purpose of giving the alarm 
by ringing the bell apparatus remains locked so that the locality of the 
signalling may be ascertained, and to enable it to be restored to its normal 
position, the guard or other authorised person having the proper key can 
unlock and restore the knob or key to its.proper position. This may be 
effected by the application of the key to the instrument either in the 
same com) ent, or on the opposite side, or in another compartment 
as set forth. For centering De position of the machinery operated upon 
more readily discoverable by the guard, the knob or instrument upon 
being operated may detach or move an externally visible signal arm, . 
or semaphore, in miniature, fitted on the side of the carriage, or to each 
compartment of the carriage, or of the carriages composing a train. For 
enabling the rear feng of a train to be slipped off er disconnected from 
the other part without stopping the train and still continuing inde- 

dent, and let i 


slip pli g and ar 
re ere t or 














P the tion of sign: g apparatus, a peculiar 
4 tis described. For rendering the accidental 

ot a portion of a train from the main portion, or 
any other of the train, or from the engine, a contrivance as described 
is provided, by which the bell is caused to act and to continue 
ringing in one or more portions of a train. 


2435. RerricEerators, G. Severn, Sutton.—Dated 6th July, 1875. 

This invention relates to improvements in refrigerators or apparatus 
employed for cooling wort or other liquids, the object being to bring the 
wort or liquid to be cooled in contact with the largest amount of cooling 
surface which can be effected in a given space. 


<< ‘—~ Foop, G. De la Perrelle, Liverpool.—Dated 6th July, 

This p p describes a method of boiling meats, 
fruits, &c., in glass bottles, and afterwards capsuling them hermetically. 
oeee. “wes en Macuinery, BE. Ormerod, Atherton.—Dated 6th July, 


875. 
This invention relates to improvements upon the subject-ma' 


itter of 
former letters patent granted to the inventor, bearing date ~~ 16th day 
tions 








ott 1 “ficati 





of August, 1867, and numbered 2350, and itera’ 
in the ferm of the central or intermediate plate or link of the shackle, 
hereb gi person can, after an over- has 





y or other winding 
taken place, re-adjust the link or shackle without difficulty or danger to 
2439. Toys Tro ne Usep 1x Connection with Lamps, W. R. Lake, 

Southampton-buildings.— Dated 6th July, 1875. 
This invention relates to toys to be used in connection with any kind 





ted, the whole termi-. 


in action pro-° 





ace  erRapeeRE or Porasn, J. A. €. F. Clouet, Paris.—Dated 6th July, 


This consists, in the employment of retorts instead of rever- 
beratory poe ten employed. Secondly, the employment of car- 
bonate of may or of instead of lime. Thirdly, the 


ana em| ent of carbons.te . or of esia in 
numerove calci by introd: into the residue successive 
qvcutiaes of mineral of chromo and car ite of potash. 


= Martrrrsses, H. Schallehn, Wandsworth.—Dated 6th July, 

An elastic texture formed of spiral wire coils stretched upon a frame 
or bedstead or seat, forming a mattress or seat. 

2443. Liresoat Rarts, D. Brown, Harrow.—Dated 7th July, 1875. 

A raft is described formed of a metal tube divided into compartments 
bound together by three or more metal bands. In the centre is a 
, and the raft is provi-ied with wooden keels; also with thwarts 
and with a wooden batten and looped line ; also with lockers for provi- 
sions, and it is furnished with sails, masts, and oars. 

2444. Burton Hous, A. H. Cramp, New York.—Dated 7th July, 1875. 

This said invention relates to a novel and simple apparatus whereby 
the button holes in a coat or other garment or icie may be accurately 
measured and cut to any desired length. 
eS Sa Woot, H. B, Barlow, Manchester. — Dated 7th July, 

fv. 

This invention consists in separating the burrs and other impurities 
from the fibres by means of combs which pass up and down through the 
pa To fibres. The lap of fibres is kept in a state of tension by means of 
rollers, which are acted upon by spring levers, and the combers pass 
rapidly to and fro in cppete directions through the lap. 

2446. Fiviine Bortves, B. J. Thom, Pendleton.—Dated Tth July, 1875. 

This invention consists in the use of a cap in which is a tap with a 
hollow plug ? vertically, horizontally, or onally, the plug is 
turned round by a milled rim or other equivaient. e cap is screwed on 
a thread moulded or cut in the neck of the vessel or by means of a 
bayonet joint. The syphon tube fits in the plug or in the seating of the 
plug. The v is filled from above through the plug, and a cover is 
provided to close the opening in the cap. 

2447. Grass-curmine Macuines, 7. Green, Leeds.—Dated 7th July, 1875. 

This invention has for its object improvements in mowing and grass- 
cut! and turf-cutting machines. For turf cutting, a fixed steel plate 
is emp! _ which is screwed on the side of the mowing machine, and 
adjustable for cutting various depths. It is of triangular shape, and cuts 
downwards at an angle of abuut 60 deg., it has the bottom corner turned 
outwards for under cutting. For clipping the edges of turf a star clipper 
is employed, fitting on to the mowing machine. The star clipper re- 
volves against a fixed knife, and cuts with it as a pair of shears. 

2448. Dyes raom Napuraatine, J. Wolf, Wyke, Bradford, and R. Betl 
Wigan.—Dated 7th July, 1875. eaten ” 

This invention relates to the production of dyes obtained from the pro- 
ducts which are yielded by substitution of Gne hydrogen atom in 
napthaline or its derivatives by one molecule of benzole or its derivatives 
or the homologues of benzol or their derivatives, and by means of 
energetic oxidation either with ,chromic or permanganic acid or chloric 
aoid or sulphuric acid, or other suitable oxidising agent with the treat- 
ment of the so-formed sulpho acid with caustic soda or potash, and finally 
oxidation by forming sulpho acids or substitutions of the before-men- 
tioned compounds with chlorine, bromine, iodine, nitrous acid, cyanogen, 
&c., and cubenquentiy treating with caustic soda or potash. 
aces. ay EB. Mincher, Pear-tree-street, Goswell-road.— Dated 7th 

y, 1875. 

This consists in mounting upon a frame or bench a bed-plate, on which 
are uprights for carrying shafts and sliding bars by which the movement 
of gripper jaws can be operated in re order for receiving the rough 

ieces of material, for holding them while rotating tools shape them into 

uttons, bottle tops, and shields, counters, or other circular or disc- 
shaped form, whether the faces be flat, corrugated, ribbed, sunken, or 
otherwise. 
2450. Buttons, F. Weintraud and R. J. 8. Joyce, Aldermanbury.—Dated 
7th July, 1875. 

This consists of a combination of a cloth-faced or solid front disc with 
a metallic back disc, the latter having a raised or a central part, in 
which holes are formed, and through which the n and thread can 
pase sideways for the sewing on operation. 

2451. Rino anp TRAVELLER USED IN Spinnin, W. 8. Thomson, Cheapside. 
—Dated 7th Juty, 1875. 

The objects of this invention are, First, to provide a facile means for 
inserting the traveller in and removing it from spinning rings any fila- 
ments or dust that may accumulate therein. Secondly, to reduce the 
friction of the traveller so far as is consonant with its efficient action, and 
thereby to permit of the speed of the spindle being increased. 

a < ' Macuines, H. B. Newton, Chancery-lane.—Dated 7th 
uly, 1875. 

The object of this invention is to rgise or lower the tool carrier of 
mortising machines as may be required to suit the varying thickness of 
the material to be operated upon. 

2453. Rotary Enaines, B. Wimshurst, Anerley.—Dated 7th July, 1875. 

The first improvement relates to the steam abutment, which is 
mounted on a centre pin in the valve box, in which is made a space for 
the abutment to vibrate therein. The next improvement relates to the 
mode of constructing and applying the packing to the ends of the work- 
ing piston cylinders. 

2459. Compounp To Be EmpLovep ror EXxpLosive Purposes, 0. Norden- 
feldt, Chislehurst.—Dated 8th July, 1875. 

This new or improved explosive substance, which the inventor terms 
vigorite, is compounded or prepared from three substances incorporated 
with a compounded material which he terms nitroline. The nitroline is 
compounded ef or prepared from about—25 per cent. to 50 per cent. of 
nitric acid, 50 per cent. to 75 per cent. of sulphuric acid, and 5 per cent. 
to 20 per cent. of saccharine matters (such as sugar, honey, molasses, or 
ti ). The vigorite is subseq 1 posed of or pre from 
about—25 per cent. to 50 per cent. of nitroline, 15 per cent. to 35 per cent. 
of nitrate of potash, 10 per cent. to 30 per cent. of chlorate of potash, and 
15 per cent. to 85 per cent. of cellulose. 

2468. Disinrecrators, G. Hirzel, Zurich.—Dated 9th July, 1875. 

The essential features of this invention consist in:—First, making the 
two discs of what are known as Carr's disintegrators converging, whereby 
the pegs or beaters are made shorter as they approach the circumference. 
Secondly, inserting and fixing the beaters of their full diameter into the 
metal of the discs, and making them slightly conical or tapering. Thirdly, 

each of the discs in one continuous piece, thereby gaining more 
strength and simplifying the construction. Fourthly, a peculiar arrange- 
ment for driving the two shafts from one open belt. Fifth! » Tegulating 
the influx of air between the discs by a valve or shutter. 
2471. Matt, A. Sézille, Levallois-Perret, France.—Dated 9th July, 1875. 

The barley is first subjected to a chemical decortication or barking of the 
grain te free it from inert matter, this process reduci~g labour and 
expense of fuel, green and ay malt may concentra in a smaller 
compass, and an increase in the yield of saccharine matter, with the 
advantage of a finer and more aromatic flavour in the beer produced. As 
an example of the process take 100 es of barley well cleaned, 
place it in a recipient lined with lead, sprinkle thereon from 8 to 10 per 
cent. of sulphuric acid at 66 deg. Beaumé, stir it well for seven or eight 
minutes, so that the husk of the grain is uniformly absorbed and im- 
pregnated with sulphuric acid, after which the barley blackens, it is 
then allowed to rest a few minutes, and is then again stirred. A decided 
carbonisation takes place on the husk only, it is then rinsed in cold 
water whilst continually stirring, and the water is five or six 
times in ten or twelve hours to remove all traces of the acid, and in order 
that the grain may absorb sufficient waterto be submitted to the malting 
process. In this state the grain is nearly white, no traces of pellicle 
remaining except a fine film which covers and has protected the grain. 
The malting is then conducted as usual. 

2474. Furnaces, J. Clark, Paisley. -Dated 9th July, 1875. 

This invention consists in admitting and ducting the air (for 
mingling with and burning the smoke from the furnace) from the outside 
walls of the furnace by metallic pipes led through the main flue or flues 
of the boiler ur furnace from the flame bridge to the chimney, so that the 
air is heated by the action of the hot gases on the outside of the pipes, 
which then admit it through a back wall in the flue bebind the coleay 
flame wall into the space between these walls, which is formed into a hot 
air chamber by arching it over by an angled fire-brick roof, with numerous 
narrow openings between the bricks, to still further heat and direct the 
ee upwards to the smoky gases passing close over this 


Se Pane Sass, F. J. Odling, South Hampstead.—Dated 9th July, 


According to this invention fibrous slabs, such as millboard, are made 
in a continuous manner by passing the pulped materials between two 














mann, Glasgow.— Dated 12th July, 1875, 

The features of novelty which constitute this invention are :—First, the 
recovery of refuse caoutchouc and gutta-percha by wi the same 
with acids and alkalies, and afterwards nrg = the said intoa 
solution by treating it with ti tine, naphtha, bi-sulphide of carbon, or 
petroleum. And yp 4 u the solution obtained in the prepara- 
tion of cements and in the manufacture of articles composed or partly 

posed of houc or gutta-percha. 
2535. Gavornu THE Bores or Gun Barres, &. B, Allport, Birmingham. 


—Dated 15th July, 1875. 
This instrument or apparatus consists of a tube ha’ at one end a 





tubular screw collar uated on its peri , and at the other end a 
series of 1 between the free ends of which an adjustable cone 
is siti This cone is connected by a rod through the 


ae 


body of the instrument with the screw collar descri 
which collar the cone may be made to advance or retire between the 
spring arms, and expand the latter or allow them to close upon the cone. 
It is by the expansion or contraction of these ee or a the 
cone that the gauging is effected, the gauge ben dicated posi- 
tion of the screw collar with respect to small graduations on tubular 
body and the distance of the part ga from the mouth of the barrel 
being graduated by inch graduations on the said tubular body. A conical 
cellar fitting the mouth of the barrel preserves the instrument concentri- 
cally during use. 

22. Cuimney Ports, P. De Sa, Ryde.—Dated 3rd January, 1876. 

The lower part of the pot is cylindrical, or in the form of a truncated 
cone, the bottom thereof having a flange, by means of which it is secured 
to the top of the chimney. To the upper part of the cylinder or truncated 
cone is attached a plate which is curved or convoluted in the manner of 
a helix, the convolutions gradually increasing upwards in diameter. The 
ps sad end of the plate is attached to a cylinder which forms the top of the 
chimney pot. 

29. Fiocxine Ciorn, H. N. Slater, Massachusetts, U.S.—Dated 4th 
January, 1876. 

This complete specification describes an improvement in the art of 
flocking cloth by means of a fulling mill, such consisting in emplo; 
the flock within a bag or tube composed in whole or in part of the cloth, 
and subjecting such bag or tube and the flock therein to the action of such 
fulling mill, as cloth is usually fulled thereby. 

45. DentaL Articutators, G. G@. Davidson, Old Kent-road.—Dated 5th 
January, 1876. 

The model-holders are separable from the rest of the instrument, and 
the whole of the organs are so articulated as to admit of an indefinite 
variation of the co-ordinates of each point of the models. 


‘75. Buockxs or Concrete, C. Barlow, Southampton-buildings.—Dated 7th 
January, 187 


6. 

The object of this invention is to provide for the public a more rapid, 
convenient, and effective treatment of the materials used in making 
artificial concrete blocks, artificial fuel, and other blocks of similar nature, 
and for combining said materials, compressing them to form the blocks, 
and delivering the completed blocks from the machine in such a manner 
as to effect the utmost possible saving of time and hand labour and 
duce the most perfect blocks at the least practicable expense. This object 
the inventor accomplishes by means of his improved combination and 
arrangement of mechanism adapted te heat the asphalt and pulverised or 
granular stone or other equivalent thereof, conveys said heated stone and 
heated asphalt to a mixing vessel, and discharges them together thereinto, 
thoroughly mixes and incorporates them together, conveys the mixed 
material to the press, and compresses them into suitable blocks, and if 
desirable in any particular case, conveys the completed blocks away to a 
suitable receptacle or to the place where they may be wanted for use. His 
invention consists. First, in the improved combination and combinations 
of mechanism for the purposes referred to. Secondly, in an improved 
arrang t hanism by which one of the vessels employed for heat- 
ing and stirring the asphalt may be delivering the melted asphalt to the 
mixing vessel while the other is heating up a new charge of asphalt to be 
used in its turn with the mixer. Thirdly, in the improved process of 
manufacturing the blocks by machinery without the intervention of hand 
labour. Fourthly, in the construction of the heating and drying 7. 
tus; and, lastly, the invention consists in slight modifications o 


drying apparatus, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OfHER DISTRICTS. 


(From our our Correspondent.) 

On ’Change in Birmingham to-day (Thursday) the ironmasters 
were in a position to estimate the outcome of the recent quarterly 
meetings. Acareful comparison of notes indicating what was done 
at the meetings, and what also had resulted from the negotiations 
then opened, showed that finished iron firms had not largely 
increased the orders before on their books. The orders booked 
have been for small quantities, and at yew which are no improve- 
ment upon those that have recently prevailed even in those 
instances in which makers were known to allow their terms to be 
subject to the skill in bargaining of the purchaser. There were 
cases, too, in which lower rates had had to be accepted than were 
previously submitted to. B of the firmness of nearly all the 
materials, this caused much complaint amongst the makers this 
afternoon. They affirm that they have been compelled to give 
substantially more for their pig iron to execute the orders which 
they have just taken than A had to pay for the pigs which they 
used before quarter-day. ilst here and there a little relief has 
been obtained in coal which some of the large consumers are 
purchasing at 6d. a ton under the prices which regulated the last 
previous tra tions, the position as touching profits of finished 
ironmakers, on the whole, is less satisfactory than before the 
quarterly meetings were held. : 

The superior qualities of the finished iron of South Staffordshire 
continue to hold their own. They are specified for in work done 
by the engineers and others hereabouts, they are going to the boiler- 
making and engineering shops in other parts of the kingdom, and 
they are in steady request in certain European and in the Anti- 
podean markets. Bars, of which nothing exceptional can be said 
as to their quality, are quoted at £9 10s. perton. The same makers 
asked £1 and £2 more for their best and best best qualities 
respectively. Capital rivet iron is to be had at £11 10s., but best 
best is £13. Angle bars of the same class are £10 to £12; and 
T-bars £10 10s, to £12 10s. A good hoop is procurable at £10 
down to 19 w.g ; and fin. 20 w.g. is £11 10s. Thoroughly reliable 
sheets are £11 10s., £12 10s., and £13 10s., according to quality ; 
whilst charcoal sheets, singles, are £24. These quotations all 
relate to Monmoor iron. The boiler makers and others who come 
into the South Staffordshire district for a en of hardly less note 
than the general run of the celebrated Yorkshire Low Moor —— 
are with those on the spot, asked £12 for Monmoor best, and £1 
po best best plates up to 5 ic ery ves treble best pode yer 

16, and ities made speci or ing purposes a 
the heh At the same time, beg are still to be had 
as low as £8, and sheets can be purchased at £11. 

In Birmingham to-day quotati of finished iron were not 
generally rigid, and there was a manifest desire to secure orders. 
At the same time, brands which have won for themselves a good 
standing in the market were not quoted at less money than had 

reviously been charged for them. Earl Dudley’s ro up to 
Sin. were upheld at £10 12s. 6d. for lowest qualities, for single 
best, £13.10s. for double best, and £15 for treble best. His lord- 
ship’s rivet iron was £13, £14 10s., and £16 10s., according as 
single or double or treble best was requi Angle iron likewise 
of the L. W. R.O. and coronet brand was quoted. up to 8in., 
£11 2s. 6d., £12 10s., £14, and £16 respectively, T-iron of the 
same dimensions was 10s. more than e in the different classes, 
Strips and hoops up to 19 w.g., and from 6in. down to lin., 
might have been had on the same terms as those quoted for T-iron, 
Down to 20 w.g., jin. strip iron ranged from £12 12s. 6d. for 
lowest quality, up to £17 10s. for treble best ; and jin. strip of the 
saine gauge was £1 a ton more. 


Owing to recent sales nothing is being done in pigs, which, how- 
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ever, are generally firm, h with less tendency to strength than 
has been the case during the last fortnight. =f 

The makers of galvanised sheets, both plain and 
corrugated, om of the falling-off in orders since the end of 
the year. This _—— is mainly attributable to the over-supply 
and slow sales which have ruled in the past two or three pat 
the Australian markets, This week, however, Australian advices 
are rm wr f better. They show that the lower prices to which 
sheets declined had enticed out orders, and had led to a little 
more business ; but that the business was not enough to influence 
quotations to the extent desired. Information received by firms 
hereabouts indicate that gaivanised sheets of 26 gauge were selling 
at date from £28 for the ordinary and £30 for the best brands. 
These prices are not only not what they should be, but they leave 
the Antipodean quotations at less than will yield the customary 
profit upon shipment. Until better prices are got in the Melbourne 
market for galvanised sheets, the trade will not get back into the 
brisk condition which distinguished it throughout November and 
the early of December. 

Some fairly satisfactory orders are to hand from Australia by the 
last mail for fencing wire. This product had got down to a low 
level, but it was somewhat rising when the mail left. Ia truth, all 
the best brands had been cluaned off, and this left quotations at £20 
for No. 8, £18 to £19 being required for No. 6 and 7, and other 
brands going at 20s. less money. 

Coal was very abundant on ’Change to-day; and nearly all 
manufacturing qualities were to have been got at 6d. per ton under 
the quotations of the corresponding last week. ‘The colliery 
owners who supply the mills and forges showed much anxiety to 
book orders to-day ; but they did very little business, even: at the 
lower quotations of 6d. a ton, now very general. 

The general hardware manufacturers here are anticipating a 
better business with the antipodes during the latter half of this 
year. It is proposed by the Legislature of Victoria that the 
existing tariff upon such products shall be revised, and that the 
alteration shall come into force on July 1st. Many of the products 
of this part of the kingdom, upon which 20 per cent. duty has now 
to be paid in Victoria, would, according to the new scheme, be 
admitted altogether free. Machinery, in respect of which patent 
right exists, and registered in Victoria, comes under this 
category ; and so, too, doanvils, bench screws, wrought iron pipes, 
camp ovens and three-legged pots, cast iron tanks, cast steel drills, 
caulking irons, chaius, garden rollers, hinges, ‘kettles, and preserv- 
ing pans, safes, sash weights, enamelled stamped ironware, and 
baths, and so forth. : 

Since my last communication the ironmasters of this district 
have received from Mr. Daniel Jones, the secretary of the Iron 
Trade Association, the draft of a proposal to constitute a Mill and 
forge Wages Board. The plan combines the principles of arbitra- 
tion and conciliation, and would secure an authoritative bindin 
settlement of disputes, at the same time that its expense ene 
only be moderate. It is proposed to be independent of the Iron 
masters’ Association and the local branch of the Ironworkers’ 
Union, and that its officers should be a president, a standing com- 
mittee of twelve employers and twelve operatives, with works’ 
representatives and joint secretaries. The president, to be chosen 
by the standing committee, must be a person of position, 
not connected with the iron trade, who shall attend the 
meetings at which questions are brought before the board. 
Beyond asking for explanations for the guidance of his 
own judgment, he shall take no part in the discussion ; and if no 
settlement can be made by the disputants he is to give his ajudica- 
tion. The standing committee shall be respectively elected by 
employers and oper «tives; they shall discuss wages questions, direct 
the management and finance of the board, and issue an annual report 
an lannual statement of accounts. From each works passing under a 
distinct name there shall be an employer and a workman repre- 
sentative respectively, the mode of election to be left for future 
consideration. The works’ representatives would have to see to the 
payment of the quotas for expenses and remit to the treasurer, 
and elect members, To secure the enforcement of the decisions of 
the board, it is proposed that the men and masters shall sign an agree- 
ment toabide by the awards; that the men shall contribute quarterly 
not more than 3d. a head, and the masters undertake to subscribe 
as much as the total payment of their operatives. On ’Change the 
scheme was teventaiel di l by a idérable number of em- 
— and it is receiving the approval of prominent ironworkers, 

eaders of the men have met and applauded it, and the requisite 
preliminary arrangements are being made for holding workmen’s 
meetings throughout the district at which to bring what are 
believed to be its advantages before the mill and forgemen as a 
body. The scheme, as drafted, does not profess to, at present, be 
anything more than leading suggestions, upon which the chairman 
of the trade asks for views, and likewise that facilities may 
be afforded the men to elect representatives. Mr. Hunt 
points out that the late board, upon which it will be 
remembered there was no arbitrator, ‘‘ did good work in the settle- 
ment of mill and forge wages during a period of more than three 
years of considerable difficulty and excitement in the iron trade.” 
He says that ‘‘ it came to an end because it did not fully represent 
the whole trade, either on the cy of employers or men ; the em- 
- ployers representing only the members of the Ironmasters’ 
Association, and the men those of the Ironworkers’ Union.” Mr. 
Hunt, in asking for suggestions, says that, if the scheme is to be 
effective, the whole of the works must be represented; but he 
reminds the trade that the representatives as masters need not be 
members of the Association, or as men members of the Union. I 
wish I could say that I thought the scheme practicable. If that, 
or some other like it, is not adopted now, the day is not far distant 
when it will be much more difficult than at present to establish a 
board which will work. I may add that the communications which 
up to the date of my writing had reached Mr. Jones, in his official 
—et were none of them objections to some such a scheme, they 
only pointed to questions of detail. 

On Wednesday the exact site of the pits of the Cannock and 
Huntington Colliery Company were marked out, and the first sods 
sauheel M. Chaudron, the contractor, to whom the sinking of 
the pits upon his own principle has been entrusted, having arrived 
po the estate to make the necessary preparations for beginning 
the work. Some of his tools he will have made in this country, 
and others his men will bring across from Belgium when they 
arrive. It has been before made known that this will be the first 
pits sunk in Great Britain upon the Belgian principle, but I may 
add that the two are to be sunk and conse for £50,000. By 
adopting th's method, the directors believe that they will save at 
least £30,00U, and get the work done in less time and ina much 
more complete manner than would be otherwise possible. 











NOTES FROM LANCASHIRE. 
(From our own Corresp »ndent.) 

THE iron trade of this district ave to have resolved itself 
into a struggle between buyers andsellers as to which shall give way 
first with regard to prices, and as both sides at present maintain a 
firm attitude, the result is that busi is fined to the most 
limited proportions. Sellers of pig iron continue to ask high prices, 
and these meet with the most vigorous opposition from buyers, who 
are continuing their policy of covering only their immediate re- 
quirements, Lancashire makers of pig iron have advanced their 

uotations 2s. 6d. a ton, and are now asking about 65s. for 

oundry, and 62s. 6d. to 63s, for forge qualities delivered in the 
Manchester district. The result of this, however, has been to 
check what little business was being done; and although with their 
present production furnace proprietors are tolerably full for the 
next me 5 of months, very few new orders are coming to hand. 
Sellers of Middlesbrough iron in this district are also still asking 
high prices, No. 3 agro delivered being quoted at 62s. to 63s., 
and No. 4 forge 60s. to 61s., but there is a little irregularity in 
foundry qualities, some speculative lots having been offered at 








61s. 3d. per ton. There are some good inquiries for forge iron in 
the market, but these, ovis to the divergence of opinions as to 
prices, have not resulted in business to any extent. Manufactured 
iron is also very dull, and with the exception of the plate depart- 
ment, which has been in a tolerably position of late, there is 
little or nothing doing. Pricesnominally remain the sameas those last 
given, ordinary bars delivered being quoted at £7 15s. to £7 17s. 6d. 
per ton, and makers, notwithstanding the higher prices of the raw 
material, are unable to obtain any more for the finished article. 

At some of the local blast work was rather retarded 
during the recent frost, owing to the difficulty of receiving and 
discharging the proper quantity of materials. 

If may be interesting’ to notice that the experiment made by 
the Darwen Iron Company of manufacturing spiegeleisen in Lan- 
cashire, to which I referred a short time ago, has been tolerably 
pee and the quality, according to analysis, is said to be 


sa ry. 

At a meeting of the Manchester Scientific and Mechanical Society 
held on Friday last, Mr. E. Grimes strongly condemned an inno- 
vation in the construction of roofs which he believed had been 
introduced by engineers, and then followed by architects. This 
consisted in departing from the old plan of fixing purlins with 


their upper surfaces parallel with the plane of the roof and | 
their sides perpendicular to the same, and instead thereof placing | 


them in a position with their sides vertical and their upper sur- 
faces level. The old mode of construction was, he contended, 
mechanically correct, and the error in the new one had arisen from 
a supposition that gravity was the only force necessary to be resisted. 


This, however, was not the fact, the force opposed to gravity coming | 


into play, and necessitating the strongest sections of the purlins 
being placed in a line with the resultant, and perpendicular to the 
plane of the roof. 

The coal trade during the past week has been quiet, and with 
fullsuppliesin the market there hasbeenrathera downward tendency 
in prices. This applies specially towards coals for house fire purposes, 
the demand for which has fallen off considerably, and althoug! 
list rates have not been altered, small concessions upon the prices 
ruling at the commencement of the month have been obtainable 
where large buyers have been in a position to hold out. Furnace coal 
has also been dull owing to the less demand upon this class of fuel 
for common house fire purposes, and the inferior descriptions of 
burgy and slack continue rather a drug, but the best qualities of 
engine fuel are not so plentiful, and move off pretty well. The pit 
quotations in the Wigan district may now be given at 13s. 6d. to 
14s. per ton for Arley, 11s. 6d. to 123. for Pemberton 4ft , 9s. to 
9s. 6d. for common coal and about 4s. 6d. per ton for good slack, 
but common sorts have been offering at 3s. and even less. 

In the shipping trade there has been very little buying either on 
foreign or coasting account, as shippers are holding back in anti- 
cipation of lower prices. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


In the condition of the North of England iron trade there has 
been very little change since the date of my last report. The 
price of pig iron keeps tolerably firm, at 52s 6d. to 53s. for No. 3. 
Arrangements are being made for blowing in some additional blast 
furnaces. ‘There are now over forty furnaces out of blast in the 
North of England, and of that number fully two-thirds are avail- 
able for use. The increased value of pig iron has rather stimulated 
makers to take steps for an increased production, although it is 
thought in some quarters that this will have the etfect of 
keeping down the price, and, indeed, it was reported on 
*Change at Middlesbrough this week, that there was a falling 


off in the demand for inland delivery. On the whole, however, | 


it is considered that the pig iron trade is in a tolerably 
healthy condition, and makers look forward to being able, 
with a maintenance of presert quotations, to effect a consider- 
able margin of profit, after all the reductions now pending 
in the wages of the workmen employed to produce the different 
elements entering into the cost of pig iron have been finally dis- 

osed of. Even as it is,: there are few firms now producing pig 
iron without some little profit, and the best proof of this improved 
condition of things may oe drawn from the increased confidence of 
both makers and buyers, and the absence of the es! sinister rumours 
as to impending insolvency that were current only a few’ months 
ago. It is now accepted on all handsas a settled fact that we have 
seen the last of the financial crisis in Cleveland, and although the 
failure of so many firms will leave bitter dregs behind, it will also 
have done much to ‘clear and purify the commercial atmosphere. 

Of all the reductions in wages now pending, the greatest import- 
ance is attached to the 20 per cent. claimed by the owners of 
collieries in the county of Durham from their workmen. I have 
high authority for the statement that if we accept the cost of the 
production of a ton of pig iron at 100, fully 43 per cent. of that 
figure belongs to coal and coke, while I recently heard a gentleman, 
who is the manager of one of the largest coal-owning firms in the 
North of England, make the assertion that a reduction of no more 
than a penny per ton in the wages of the Durham miners would to 
his firm represent a difference of between £7000 and £8000 a-year. 
Considering that this firm use the greater yest of the coal they 
raise in the production of the pig iron which they themselves manu- 
facture, it must be obvious how vital an influence the cost of raising 
coal exercises on the cost of producing pig iron, and I may say that 
the pig iron makers of Cleveland look for a considerable relief from 
the reduction now pending, even although the amount allowed by 
the arbitrators should be considerably under the 20 per cent. 
claimed by the owners. 

The arbitration relative to the proposed reduction in the Durham 
coal trade took place before Mr. Hopwood, M.P., Q.C., the 
umpire, in te Queen’s Head Hotel, Pilgrim-street, Newcastle, on 
Tuesday of this week, Mr. David Dale and Mr. William cera 
acting as arbitrators for the employers, and Mr. Lloyd Jones an 
Mr. William Crawford acting as arbitrators for the miners. The 
pr dings were conducted in private, but I understand that the 
case submitted by the owners showed the remarkable fact, elicited 
by a laborious examination of all the colliery books in the county, 
that the average price of coal in October of last year had fallen to 
within about 1s. ba. per ton of the average price of 1871, and the 
owners adduced figures to prove that if the prices of coal and the 
wages paid in the latter part of 1871 were to be accepted as a basis, 
which they hitherto have been, they were entitled to claim a 
reduction in miners’ wages of about fivepence per ton. The arbi- 
tration was continued on Wednesday, when the case of the coke- 
men, from whom a reduction of 124 per cent. was claimed, was 
considered, and on Thursday the miners’ case was still further 
considered. It is expected that the award will be published in the 
course of next week. ie 

Mr. eee P., and Edward hae arg agreed as 
to the proposed reduction o per cent. cl rom 
iron po Sa They decided yesterday (Tuesday) to award a reduc- 
tion of 74 r cent. from millmen and other finished ironworkers, 
aod of a r ton from poet a it is vided that 
no reduction shall take place in the wages of men whose earnings 
do not now exceed three shillings per shift. The award will take 
effect from the 17th of the present month, and either party will 
have the power at any time, on or before the 4th April next, to 
require the arbitrators to consider whether or not there shall be 
any alteration in the rate of w now z 5 

e condition of the finished iron trade does not change for the 
better. The Railmill Company’s works at Stockton have been 
artially engaged on some small orders during the last week or two, 
But other works that were idle still remain so, and among the 
works now standing I may mention the West Hartlepool Iron 
Company’s works, with 112 puddling furnaces, the North York- 
shire Ironworks, with 58 furnaces, the Whessoe Works, with 86 
furnaces, the Bishop Auckland Works, with 30 furnaces, Jones, 








Brothers, and Corapany’s works, with 21 furnaces, Raine Brothers’ 
works, with 15 furnaces, the Erimus Iron Company’s works, with 
50 furnaces, and the works of the Eston Grange Iron Company and 
Thomas Abbott and Company. Besides these there are a number of 
other works in the district, such as those of the Darlington Iron 
Company, and those of Bolckow, Vaughan, and Company, at 
Witton Park, that are all but idle. It is hoped that railmakers 
will now be able to quote cheaper terms, and thus induce an acces- 
sion of orders, F 

The Cleveland miners’ wages arbitration has been fixed to 
commence at Saltburn on Saturday of next week. Both sides are 
now busily engaged in getting up the necessary evidence. 

Is is understood that a re-orginisation of the management of 
Palmer’s Iron aud Shipbuilding Works on the e is about to 
take place, and that the head of the firm (Mr. C. M. Palmer, M.P.) 
will in future give more attention to its affairs. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


AGalIn I have to report a tame, dull, and unprofitable amount of 
business done during the week which has elapsed since my last 
report was penned. Nothing has transpired in the interval, to 
my knowledge, which is calculated to afford any hope of the early 
rivival of trade. On the contrary, every indication points to the 
advent of still more treublous times. Wages, it is on all sides 
' becoming evident, must be lowered considerably, and the price 
of fuel must be brought down greatly before our iron and 
steel makers can hope again to stand oa a sound footing. 
The facts which have already transpired in connection with 
the engineers’ dispute at Erith show that the trades unions 
| are not disposed to submit to any infringement of what they 
allege to be the “rights” of thcir members, and that they will 





is the temper and disposition of the workmen generally. They 
declare that even now they are not being paid wages which are in 
proper proportion to the prices obtained by their employers The 
masters argue exactly the opposite, so that if the latter 
are correct—which there is little reason to doubt—there_ is 
nothing but an ultimate appeal to the relative strength of 
either side. To test the matter by a lockout would appear to be a 
severe step, but there can be no doubt whatever that if a lockout 
is to be the ultimate course of proceeding, it would be much 
more wise as well as merciful to make it a thoroughly general one 
from its very onset. I am not now alluding to the engineering 
branches in particular, but to the iron trade asa whole in this part of 
the kingdom. Supposing, however, the engineers’ dispute to result in 
the threatened lockout, it would not be likely to have any serious 
effects here unless, indeed, the non. union men were also excluded 
from the shops. There is not a great deal of piecework done in 
Sheffield, except at the tool shops, where specialities are produced 
over and over again. Atallthe large establishments there are 
engineering departments, but the bulk of the work, such as planing, 
boring, and slotting armour-plates, is let off by contract at so much 
per ton, and the contractors sublet to the men Whilst on this 
subject, I may s tate that on Saturday last one of the leading steel 
firms discharged over one hundred men, and has laid off twenty 
melting furnace*. The remainder of the men have submitted 
to reduced w4ges, and are working about three days 
per week. Another great steel concern is making numerous 
revisions and alterations of the working staff, necessitating the 
discharge of numbers of men and the acceptance of lower pay by 
those whoremain Up to,the time of writing I have not heard of 
any movement in’ the direction of reducing the ironworkers’ cr 
colliers’ weges—both of which are propositions likely to be put into 
force at any time. 

There have been a number of transactions during the week in 
pig iron—mostly foundry numbers—at prices which on the average 
are those of the last fortnight. A good foundry No. 1 pig produced 
by aleading Derbyshire concern is now worth 68s. to 69s., and No. 3, 
65s. to 66s. Yorkshire Thornaby pig No. 3 is selling at something 
like 62s. 6d., and others of similar quality at a like quotation. 
In the demand for hematite pig irons there is little current 
variation, but, if anything, there is a tendency towards 
less firmness in respect of the Bessemer qualities. Maryport 
hematite No. 3 is 7s. 6d.; No. 4, 72s. 6d.; No. 5, mottled and 
white. 72s. 6d. Bessemer No. 1 is 80s.; No. 2, 77s. 6d.; and No. 3, 
75s., less the usual 24 per cent. for cash. Millom Bessemer No. 1, 
80s.; No. 2, 77s. Sd.; and No, 3, 75s. Ordinary No. 3, 72s. 6d.; 
No. 4 71s. 6d.; No. 5, 71s. 6d.; mottled, 80s.; and white, 803., on 
four months’ terms, or with same allowance for cash as that just 
mentioned, The Bessemer converters hereabouts are only indif- 
ferently engaged, and the rail mills—with, I believe, two exceptions 
—lack work. One local concern is running through an order from 
a home line very rapidly. 

Tires are selling pretty well, taking into consideration the dul- 
ness of the other railway branches, maitly on account of the rail- 
way carriage and wagon builders. English made tires are preferred 
to Belgian ones for the best classes of work, although I believe I 
am correct in stating that Belgian tires are now being delivered to 
a house within a few miles from Sheffield. There is a steady 
demand for railway box wagons, trucks, and coal wagons. The 
last are chiefly on account of the newly opened collieries in the 
district, or to the order of the wagon companies, which have large 
transactions with the smaller colliery, &c., concerns. The cast 
steel trado, as will have been inferred from part of the preceding, 
continues very dull, and has, apparently, no prospect of improve- 
ment before it. I last week gave detailed statistics as to the 
exports of Sheffield to the United States during 1875. I now 
append the total values of local exports to the same country for 
the past eleven years :— 


| 
| 


£ a. d, 
Mees. G0. <0 i6a) 06 06 68. Ss G0. OE Ge 811,714 4 7 
| a a ee ee a) ae ee ee ee 824,393 17 4 
M06 a) ceed ce he et 60 pe ied ct ee DAR OH 
UB6T oe se ce 00 ce ce 0s co co co oe 1,814,460 1 ¢ 
NOOR as. < ce. Tea. 66 06. 200. 60. 66 . he 1.00. 0b tage Bee 
Mas aa aw bw we. a BRO ee: bo meen 952,210 6 5 
WTO un ce 46) 56 (Ke ee te ce 4s he tee See Be 10 
WIT ou 2s ce, 00 (ee se. coltee os ce oo OR TS 
1872 1,734,626 9 8 
1873 1,659,773 2 5 
1874 1,263,048 17 11 


ye CRE ie ee eee ye ee 691,232 7 9} 

A conference took place in Sheffield last week, on the subject of 
the substitution of wedging for blasting in the collieries of the 
district, resulting in the question of extra payment being referred to 
arbitration. ; 

The inquest as to the cause of the Swaithe Main explosion, which 
caused the death of 143 persons on December 6th, was concluded 
at Barnsley on Friday last. Mr. Gerard, the Assistant Inspector 
of Mines for the district, gave it as his firm opinion that no shot 
had been fired on the day of the explosion, which might have 
resulted from a bad lamp. Mr. Wardell, Government inspector, 
read a long report relating to the matter generally, in which he 
strongly condemned the use of powder in the mine. Mr. Evans, 
Government inspector for Derbyshire, agreed with the two other 
inspectors that there had been two explosions, and that the 
Stephenson was not so safe as the Davy lamp. Mr. Wilson, 
manager of the Oaks Colliery, inclined to the opinion that the 
Stephenson was the better lamp. The jury brought in a verdict 
stating that there was insufficient evidence to show how the 
explosion or explosions occurred ; that the Swaithe Main is a fiery 
mine ; that the general and special rules have not been rigidly en- 
forced, and that gunpowder has been reeklessly used. ey also 
expressed the opinion that in all mines where safety lamps are 
used, powder should not be allowed except in stone drifts, and then 
only when the men are drawn out. In this connection I may state 
that Mr. Joseph Mitchell, senior proprietor of the colliery, died 
aged 69, on Tuesday night. 





| fight the various disputed matters out to the bitterend. This, indeed, ‘ 
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Sie ones onet Sends is 8 active, but does not reach the full 


was the founder and secretary—have given £1000 towards it, 
and many of the coalowners have contributed handsome sums. 
The Trades Council, Warwickshire miners, and other 
bodies have 

character. 


their high estimation of the deceased’s 
x Far the post Sete saceak by his death there are 
icants. The members, by lodges, themselves make 


numerous D 
the selection, and their council determines the salary to be paid. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Scotch iron market is not quite so firm as it was last week, 
the prices both of shipping iron and of warrants having exhibited 
a slight tendency to recede, with only a moderate business. In the 
warrant market, on Friday, business opened somewhat below the 
figures of the previous day as given in THE ENGINEER, but —_— 
improved to those rates, subsequently falling back slightly before 
the close. On Monday the market was dull, and little business 
wasdone. Opening at 65s., the prices came down to 64s, 9d. cash 
and 65s. one month, and business was done in the afternoon at 
64s. 5d. The market was quiet but steady on Tuesday forenoon, 
at 64s. 3d. to 64s. 6d. cash, and in the afternoon no business was 
reported. Wednesday’s market was flat in the forenoon, with 
business 64s. and 63s. 103d. one month, and 64s. 9d. cash, and 
steadier in the afternoon. To-day—Thursday—business was very 
flat, the few transactions being at rates of previous day. 

The shipments of pig iron from Scotch ports for the week ending 
the 15th inst. amounted to 7105 tons, showing a decrease of 1209 
as compared with those of the corresponding week of 1875. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
4955 tons, being an increase of 795 over those of the corresponding 
week of last year. 

The malleable trade is as yet only moderately employed, there 
being much roem for improvement. I subjoin the makers’ prices 
of common malleable bars, with the observations that they are 
subject to 5 per cent. discount, and that they are circular ratcs from 
which abatements in these dull times are not infrequently made :— 
Govan, per ton (net), £8; Glasgow, North British, and Mossend, 
£8 10s.; Drumpellier, Clifton, Crown, Globe, Muirkirk, Monk- 
land, Rochsolloch, Coats, Phoenix, Coatbridge, and Gartcosh, all 
£8 5s. Angle iron sells at from £8 5s. to £8 15s.; ship plates, 
£8 10s. to £9; boiler plates, £9 to £910s.; nail rods, £9; rails, £8 
to £8 10s.; railway chairs, £4 10s. to £4 15s.; pipes, £6 to £7 5s. 
The shipments of manufactured iron, castings, &c , from the Clyde 
are light at present. 

The coal trade does not show much improvement, though the 
demand for domestic consumption is somewhat better. Shipments 
are also now a little more numerous, but cargoes are not generally 
very large. In the districts of Wishaw, Motherwell, Larkhall, 
Hamilton, Holytown, Cleland, Coatbridge, and Bailleston, at the 

jits, prices range for ell coal from 7s. 6d. to 9s. 6d. per ton ; main, 
gs to 7s.; splint, 6s. to 8s.; tripping, 5s. 6d. to 6s.; gas coal, 
shale, 6s. to 7s.; ell coal dross, 2s. to 3s. 6d.; common dross, 9d. 
tols. Glasgow district—Best coal, 13s. to 13s. 6d. per wagon; splint, 
10s. to 10s, 6d.; dross, 2s. to 3s. 6d. Airdrie—Soft coal, 8s. to 
8s. 6d. per ton; splint, 7s. to 7s. 6d.; dross, 1s. to Is. 6d. Ayr- 
shire—Coal, f.o.b., per ton, 7s. 6d. to &s.; local trade, 8s. to 10s. 
Fife and Clackmannan—Export coal per ton, 7s. to 8s.; small coaJ, 
2s. to 3s.; local sale coal, Be. to 9s.; ditto small, 4s. to6s. Mid 
and East Lothian—Jewel coal per ton, 14s.; splint, 10s.; rough, 
8s. to 9s.; soft, 6s. 6d. to 7s.; small, 1s. 6d. to3s. Household 
coals, delivered, are selling at from 14s. 6d. to 17s. per 24 cwt. 

A movement has commeneed among the colliers of the Glasgow 
district for an advance of wages. Reports were given in to a recent 
meeting held at Rutherglen, that the men were not able to subsist 
upon the wages they were making, and it was resolved to make a 
stand for ls. per day of an increase. On Monday last a second 
meeting was held at Rutherglen, and very numerously attended, 
the works being all idle that the men might be present. Mr. Blee, 
the chairman, stated that the nominal wages of the men, 4s. per 
day, were subject to many deductions for tools, blasting ndion, 
&c. It was reported that the answers received from the em- 
ployers were, in many instances, far from satisfactory, and it was 
resolved that the men work no more until their wages are ad- 
vanced to 5s. per day. By resolution of conference held in 
Glasgow, two delegates have been commissioned to “ stir up”. the 
colliers in the Ayrshire districts to ask for an advance of wages. 

East Lothian the miners have obtained an advance of from 6d. 
to 10d. per day, and it is anticipated that a similar concession will 
be made to the men of Mid Lothian. At a subsequent meeting it 
was arranged to ballot out one work, and the one drawn was that 
of Mr. Fairie, of Farme, whose men will be kept out and supported 
at the rate of 10s. per week from the society’s funds. 

The directors of the limited liability company formed a few 
weeks ago to provide a Coal Exchange for Glasgow, have purchased 
a property in Victoria-place, West Regent-street, with the view 
of procuring the y lation. The price paid for the 

roperty is £96,800, and the building ground, which extends to 

10 square yards, has thus cost 
are as yet matured, but it is understood that within the exchange 





there will be a numerous series of smal! offices which will be let | 


to coalmasters, and in which they will be able to transact their 
business. It is also contemplated to provide accommodation for 
various other interests cognate to the coal trade. 


Some inconvenience is being caused by a strike of riveters who 
were in the employment of Messrs. M‘Millan and Son, ship- | 


builders, Dumbarton. The cause of the dispute was an intimation 
that a halfpenny per hour would be deducted from the men’s 
wages, and the latter offered a compromise which the employers 
refused to accept. It is understood that other branches of work 
in the establishment are being kept behind by the strike. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
EVERYTHING is going on tranquilly again at Landore, and 


amongst other orders the steel plates for Pembroke Dockyard are | 


being turned out in capital style. Within the last few days the 
works were visited by Admiral Stewart, Chief Controller of the 


Navy, and Mr. Barnes, Chief Inspector of H.M. Dockyards, and | 


the plates and mode of making examined with much interest. 

A few orders continue to move amongst the Welsh ironworks, 
but the attitude of the men in some parts is doubtful, so I do not 
think they will be put in hand at present. The Blaenavon men 
continue out, and unless some arrangement can be brought about, 
the works will be closed. At Ebbw Vale the steam saw broke a 
day or two ago in the Bessemer department, and this will keep 
many hands idle for some time. 

I do not foresee much briskness in any of the ironworks, but a 
great deal of hopefulness prevailing. The men too seem determined 
to come together, and see if some plan can not be adopted by which 
strikes and unequal terms—good one year and bad the other—may 


not be avoided. They evidently view with greater favour than the | 


colliers do the admirably arranged sliding scale, which is the cul- 
mination of the long labours of the Conciliation Committee ; and I 
am informed that on Saturday next the leading men amongst the 
ironworkers will assemble and discuss the mode by which they too 
can have a sliding scale, and avoid strikes and lock-outs. 

e market is “tightening,” at Cardiff this week ; the 
tendency is to an improvement in price; exports are improving. 
During week there was an excess of 5500 tons over the preced- 
ing week in coal alone. 126 vessels were cleared with 76,294 tons 
coal and 1224 tons iron, the latter for Halifax. 

From Swansea 46 vessels were cleared : 8858 coal, 5255 patent 
fuel, 140 iron. From Newport 29 vessels: 9933 coal, 2566 iron, 


The iron orders now worked in the Monmouthshire ironworks are 





for Venice, Oporto, Santos, Huelva and Vigo. 
I give the list of during the past year, showing the cha- 
racter and name of the foreign customers dealin; with Wales :— 
TRADE OF THE YEAR. 
France .. an 667,453 | China .. 141,063 
Italy 2. oo 20 v0 358,515 German 9,124 
British Possessions .. 209,599 45,271 
South America .. 167,450 Russia .. 58,740 
Pl 8 234,834 | Austria.. .. .. 42,035 
Indies .. .. «. 223,142 Japan .. .. 1,872 
od st 187,908 United States » 7 
os se 222,142 Holland ee ee 15,694 
est Indies .. 116 425 . 9,619 


lie ees Saye yal 
Turkey .. .. -. -. .. 104,749 Norwayand Sweden.. .. 11,153 
The inquiry before the coroner concerning the New Tredegar 
inquest has ended with a verdict of accidental death. The 
| jury found fault with the assistant officers of the colliery, and 
| thought the discipline maintained was not good. They also strongly 
ded the ress on the erection of Waddel's 








| fan. A splendid sample of this fan 40ft. in diameter is now 


erected at the Ynysowen colliery, Messrs. Nixon, Cory, and Co., 
with direct engine power, &c. . 
| Six Llantwit colliers were fined £10 each and costs for leaving 
| work without notice, the fines to stand over if they resumed work. 

The other leading colliery venture, namely, that of Harris 
Navigation Colliery, is pi ing well, but Powell's Gellygaer 

| sinkings are stopped for a short time through a fall. 

Ihave heard a rumour—and from such good authority that I 
cannot doubt its correctness—that a man has just died in the work- 
house at Newport to whose capacity as a mining engineer a large 
number of the profession owe much of their present status, from 
the excellence of the tuition, both theoretical and praetical, im- 
parted. I hope this will be looked to, and something dene for the 
family. Genius, whether in stern practical spheres or in the world 
of sentiment and thought, is not to be measured by ordinary rules 
and routine. It effects great things for others, and generally 
does little for itself; leaves a name illustrious in wonderful achieve- 
ment, and associated at the same time with domestic sorrows and 
privations, often of the keenest character. 








PRICES CURRENT OF IRON. 

Tue following prices are corrected up to date, but it should be borne in 
mind that in many cases makers are prepared. to quote different terms 
for special contracts. It is obviously impossible to specify these cases 
and terms, or to give more than the market quotations and makers’ 





prices. Readers should also refer to our correspondents’ letters. 
PIG IRON, £s 4a 

Scor.tanp. — G.m.b. — No. 1 ee oe oe ee 8: 4.9 

No. 3 ‘ *e oo oo 8 6 
Gartsherrie—No. 1 ee . oe 316 6 
No. 3 oe .- . 3 7 6 
Coltness. — No, 1 és oe ° 40 6 
No. 3 ee ee ° «8% 8-8 
Summerlee—No. 1 ee ee oe . 2 
No. 3 ° o* 3 6 6 
Langloan — No. 1 oe ee ° 16 6 
No. 3 iin . ae 
Carnbroe — No. 1 oe . 9 6 
No. 3 ee 3 6 0 
Monkland — No. 1 ee ee ee 6 0 
No. 3 oe oe ee oe (S66 
. apelhill 4 No. 1 oe oo ° 10 0 
Clyde anc - » 2 
oan } No. 1 io “we 3 6 6 
No. 3 oe ee ee oe 3 5 0 
All the above at Ardrossan deliverable alongside. 

Govan — No.1 ee ee oe eo 3 6 6 
No. 3 oe . o. 3 5 0 

At Broomielaw. 
Calder — No.1 ee oe oe eo 8318 0 
No. 3 ee . oe 3 6 6 

At Port Dundas. 
Carron — No.1 oe ee ee we v2 
Do., specially selected .. «» 312 6 

At Grangemoath. 
Shotts — No.1 oe ee ° - 8316 6 
No. 3 oe oe oe - 886 

At Leith. 
Kinneil — No.1 ee oo oe ee 7 6 
No. 3 . oe . oo 3 40 
At Bo'ness. 

CLEVFLAND.—No. 1 ee ee oe os oe £17 6 
No. 2 * oe oe 215 0 
No. 3 oe oe oe oe - 213 6 
No. 4, foundry .. ee oe ee 212 6 
No. 4, forge ee ee oe oe ‘ 212 0 
Thornaby 326 


The above are Messrs. Whitwell and Co.'s prices net f.o.b. 
Messrs. Bolekow, Vaughan, and Co.'s quotations correspond, except 
as to No. 2and No. 4, forge—which are 6d. a ton higher. Their 
prices for mottled and white pigs are £2 12s. and £2 1s. 6d. respec- 





| 


£37 1s. 9d. per yard. No plans | 


tively. £84. £8. d. 

DERBYSHIRE.—No. 1.. oe « oo - 3 8 0t03 9 0 

J . oe oo 3 &§ OMS 6 O 

Lancashire, delivered in Manchester.—No. 3 3 5 0to3 6 0 

me a - Ra No.4 3 2 6to3 3 0 
MANUFACTURED IRON. 

Snip PLates— £s. a 
Middlesbro’, at works ee oe -. £8 58. Od. to810 0 
Pearson and Knowles Co. best (2) dis. for cash) “0° BROGr@ 

BorLeR PLaTEs— 

“ Warrington,” to 5 cwt. each plate ee ee oe 10135 0 
Do. best best .. oe oe oe oe 1115 0 
| Do. treble best ee 1315 0 


. ee ee oe 
2} per cent. discount for cash. 

Bowling and Low Moor, terms in each case 2} dis. for cash in pay- 
ment of monthly accounts, or 1} per cent. dis. for cash in lieu 


of three months’ bill :— £s 4. 
Under 24cwt. each .. ee ee ee perewt. 1 5 0 
24 cwt. and under 3 ewt. . oe ee oo « 2.48 
3 ewt. Po 34 cwt. e ae ee ° 1 8 0 
54 cwt. a 4 cwt. oe oe °9, ee 110 0 
4 cwt. an 5 cwt. oe ee ee oe 113 0 
5 ewt- 45 “ig a Fae ae 116 0 
6 cwt, - 7 cwt. os oe ee o* 119 0 
7 ewt. and upwards .. 22 0 


Plates exceeding 6ft. wide, 2s. per cwt. extra. Hammered and 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. 

Taylor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
ANGLE IRoN— 





Bowling and Low Moor (terms as above). perewt. £38 4. 
L and T iron, not exceeding ten united inches .. nar 806-9 
| For each additional inch extra per cwt., 1s. 
“ Warrington "—less 24 per cent. for cash—from 1 by 1 815 0 
by } to 3} by 3}, per ton .. . os +s oor 
Best boiler do., per ton . ee ee oe - 950 
Whitwell and Co. (less 2} discount) per ton oe 715 0 
Best .. oe oe ee ee ee « 815 0 
Best best boiler oe oe - ee oe +» 10 5 0 
“‘Monmoor” (at the works) up to eight united inches 19 0 0 
st do. ee ee ee as” 35 0°08 
Best best do. os se *° o 1200 
T iron, as above, 10s. extra 
Angle and T bars, Sin. to 9in., 10s. extra. 
| ~ 9in, to 10in., 20s. extra. 
Bar [ros— 
| Bowling, Low Moor, and Taylor Bros., (terms as above.) 
| percwt. £8. d. 
Flat, round, or square, to 3} cwt. ee ee wick, 2-® 
Do., 3} to 5 ewt ee . *e a 12-0 
Do., 5cwt. and upwards .. ee o 140 
Flats—l}in. by jin. and upwards... ee er ae 
»» Under gin. thick to }in. .. oe . 120 
» under Jin. to Jin. ee oe 130 
»  Uunderjin. .. os oe “° ee «168 
For each }in. less than 1}in. wide extra, 10s. per ton. 
Squares—}in. and upwards oe oe agi oR i® 
oy NY Adkte) eeliieben feet 9-00 0 
» in. and 5-léin. .«. oe ee * a ee ie 
ee Mm: so oo ee oe ee oo 17 





Rounds—fin. and - oe eo «- 110 
»  9-16in. and }in.,.. os “e oe Poi ta ek 
ie aay 7-léin. and jin. .. es ee or eo 25 0 
PA 5-16in. es ee oe o oe eo aot 
ne jin. .. ee oe oe se ee - 190 
Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 28. 
Best bars and rods, extra per cwt., 3. 
“ Monmoor,” at the works, per ton— £s. a. 
, jin. to 3in. round and square, or to 6in. flat .. 910 6 
” ” ” ” ” + 1010 0 
” ” ” ” ” + ll 0 
Rivet iron,fusual sizes.. .. oe ee + 11,10 0 
tet 2 ee ee oe ee oo + 1300 
Extras, per ton— 
7-16in., round and square os oo ee wo. 085 0 
a o on ee oe ee - 01 0 
5-léin. ,, pes ee ee ee ee eo. 150 
din. *° ” *- ee ee ee .» 15 0 
lin. to 3in. by 3-16in. and jin. by jin. .. oe . 010 0 
fin. by }in., jin. and jin. by 3-léin. and fin. by 5-l¢6in. 1 0 0 
Angle bars, lin. oo . oe os os ont G6 @ 
- in. oe ee Leghap oe wt & 
sa in. ° oe . o. ee o 20 0 
If cut to exact lengths ee ee e 050 
Half-round coach tire oe ee ee ee .- @50 
Mercuast Bars— 
“Warrington ” (24 dis. for cash) per ton— 

Flats, from lin. to 6in. wideby jin. thick and upwards 8 5 0 

Rounds and squares, from }in. to 3in., best - . 815 0 

Do., treble best .. ao es ee oo ee « 1150 

Whitwell and Co., f.o.b. (2} dis. for cash), per ton— 
Crown quality oe ee oe oe *e - 750 
Bes’ ** ° oe oe oe ie a Oe 
Rivet iron .. ee ee o o- oe 95 0 
Crown quality, ‘‘ Thornaby”... oe os oe «- 815 0 
Best ‘ x ob leet athe, See 
Best best o o oe o or - 1015 0 
PRICES CURRENT OF COAL, COKE, OIL, &c. 
CokE— £8. d. 2s. d. 

Cleveland .. o ee ee «> 012 0 .. 018 6 

Derbyshire ee oe. -» 01800.9000 

Wales oe oe ee ee - 010 0 000 

Sheffield .. ee oe oe oo O17 6 018 6. 

Coats, best, per ton— 

Birmingham es ee ee Om 8 «2s 

South Durham .. oe ee - © 76 . 010 6 

Derbyshire— ‘ 

Best ordinary ee o - 013 0 . 018 0 
Converting .. * o ee - 012 0 000 
Other sorts .. oe oe oe 090. 014 0 
Slack .. oe .- oe +e 3.64 .,8 8 © 
Glasgow .. os ee oe om - 09 0... O11 6 
Lancashire (Wigan pit prices)— 
Arley . ee a ee ee «+ 013 6 .. O14 O 
Pemberton four feet oe oe - O11 6 .. 012 0 
Furnace coal ee ee ee 090 09 6 
Burgy.. o. oy 0 6 0 06 6 
Slack .. ee as ee ee o 03 0 046 

London— 

Best ee oe sb oe se. FPS" Ye ye 
Other sorts .. ee os ee - V19 6 109 

South Yorkshire— 

Best ordinary oe se ee e 012 0 018 0 
Converting .. oe oe ee - 012 0 . 0 0 0 
Slack .. ee oe o- oe - 030.05 0 

Wales ee ee ee es oe 000.000 
Steam.. ee es ee ee - OF 6.908 90 
House.. ee ee ee ee - O76.090 

LARD .. ee ee ee oo ee -- 64 0 0 000 
O1Ls, per tun— 

Seal, pale .. ee ee ee os + 8410 0 .. 000 
Brown oe oo ee ee +. 2910 0 .. 3010 O 
Yellow to tinged .. . oe + 3100 .. 33:00 

Linseed .. oe o . - -24 50 ..2% 7 6 

Olive, Gallipoli .. * or - 000... 000 
Spanish ee ee ee o 000.000 

Palm $e oe oo ee oe 39 00.600 

Rangoon engine (C. Price & Co.'s), pergal. 0 3 6 .. 000 

Rapeseed, English pale oe oo 88 5 0 .. 38810 0 
Brown oe oe oo -» 361) O .. 2615 O 
Foreign pale.. ee ee oo 38 0 0 .. 39 0 0 

Brown .. oe ee oe 000.000 

Sperm, body ee ee oe o ©: 0.8 «a & 6 8 

Whale, South Sea, pale oe ee +» 3410 0 .. 35 0 0 
Brown ee ee ee oe + 2900 ..30 00 
E. I. Fish ee or ee 2300. 000 
Yellow oe ° ee ee - 32 00 .. 34 0 6 

TALLOW ee = “o ee . 30 0 «0 4400 

St. Petersburg, Y.C.,new .. ee 6215 0 53 0 0 

Old ee ee oo ee + 5010 0 .. 51 00 


PRICES CURRENT OF TIMBER. 
18°76. | 

































































1876. 
Per Load of £0 cubic feet. £45. £4 58,| Per Load of 5° cubic feet. £5 26 
Baltic Fir Timber— Deuls, &e, (conti ued)— 
Bigh 22 cccccccss- sev cevsssee 8919 6 § Quebec, Ist bri.hi pine...... 
Dantzic and Memel, crown .... 4 5 510 Bnd do, ......seceee 
315 416 Srd do, ...... 20055. 
»- 3e40 1st floated pine 
215 3 0 2nd do, 
2h 215 Srd do. . 
25213 Ist spru 

Stettin . 8 4 310 2nd do 

GEE cecéddocciccccwsescn DD Ee 2rd do. 

Swedish and Norway balks.... 2 5 215 St. John’s, spruce ... 

Baltic Gak Timber— 
Memel crown ......... «-.5. 519 8 0 
OK cece coe-ceoe 8 § OO 
Dantsic and Memel, crown. .. 519 8 6 
Brack & unsquared 5 0 6 0 0 
7 . 0 
American Timber— Danizic, Stettin, and Hambro 165 0170 @ 
Red pine for yardsand spars .. 410 6 10 Canadian, standard pipe .... 8) 0 90 © 
Mixed and building.. 310 4 0 Do, per 12,0 pieces — 
Yellow pine, large .......... 51° 61° | Canadian, puncheon....... 21 0 92 9 
° Waney board .. 510 610)! Bosnia, single barrel ........ 0 3116 
Sm: ho ce. 4 5 420)| Wainscot Logs, per 1h ft. cube— 

Pitch pine .. «- 40 4 8) iga, crown (Eng.and Dutch) 515 610 

Do. for masts ee . w Biradh on cc ccccecsves “4316 50 

Elm, rock - 410 610|| Memel, crown.. » 415 510 

everes wee 6 07 Of tsccsesssceeses SRB 6 SB 

ASM cc cccccscersees se» 410 6 0|| Lathwood, per cubic fathom— 

Birch, Quebec large ... -«» 5 5 7 O|| Petersburg ....--.--00e. 70 8 O 
New Brunswick & P Isle 3 0 315 Riga, Dantsic, Memel,&c... 5 0 6 0 
Small averages . +» 210 215) Mahogany and Furniture Woods— 

Masts, red pine ..... - 41560 Pew superficial foot. oa ds. d 

Yellow pine, large ..... - 40 610 Mahogany, Honduras, cargo av. 0 0 
POBON os eee ce eeenceee oR °O Mexican, do. ...... 0 0 

Kawrie 8 oll 0 0 40 

Norway - 2530 0 09 

Indian teak.... . 4 10 13 10 St. Domingo, +0609 

British Guiana, oe 090 St. Domingo, curls... 1 @ 23 0 

Auswalian, ionbark... ...... 71/10 O}] Cedar, Cuba....ssscceseceeees 040 4 

Honduras, Mexican, &c.. 0 39 0 
Deuls, &c., per Petersburg Standard— Pencil, ordinary..... ..0 2 0 

Archang: |, Ist yellow -. 15 10 16 10) Good and sound... 0 3 0 4 
2nd do -BRoeBoO Walnut, Itatian—-Large ......0 5 0 7 
Petersburg, yellow - 13 015 0} Black Sea -0304 
yyburg, do, .... -- 11:19 1210} Canadian . 0 339 4 
Petersburg and Riga, white.... 91511 0|| Maple, bird’seye ... ~@607 
Christiana, yellow and =) 13 014 10 || Satinwood, St. Domir oo wo 
deals, best sorts Pert 2s 2% 
Norway deals, other sor’ 9 oll lo Satinwood, Bahama . oe se ee me 
Baxtens, all sort 5 0 810\| Rosewood, Rio....... - Mo 0 0 
Swedish deals, mixed 16 0| PE esecesucse ae: ae 
EEE ETERS 10 10 12 10 Walnut burrs, fairto ,ood.. 29 0 40 0 

Inferior and 4th 71010 0 | Choice parcels...... 50 0100 0 

Battens 20s, less deals. Tulip wood......... «+ W020 
Finland deals, Ist . . «Hw Zebra wood, FHivazil . ~~ 06120 
MBcscce ° Puerto Cabello... 6 90 8 0 
Hand-sawn deals ae LignumVite,C. 8t.Domingo 6 0 10 0 
Hand-sawn battens.... 7 0 8 ©|| Ebony, Ceylon ............ 18 © 20 0 
Per 40ft. din. | African billet - 100140 
Dantzig crown dock deals - 1 5 119)}| Cocus wood, Cuba . - 60 80 
Brack do. + 0©17 1 3° Boxwood, Turkey ... $0% 0 





Epps’s Cocoa.—GRATEEUL AND Comrortinc.—“‘ By a thorough 
knowledge of the natural laws which govern the operations 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Eyps has provided our break- 
fast tables with a delicately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious use of such 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to di Hundreds ef 
subtle msielies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by keep- 
ing ourselves well fortified with pure blood and a properly nourished 
frame.” —Civil Service Gazette.--[Advt.] 
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BLACKFRIARS BRIDGES PAST AND PRESENT— 
AN ACCOUNT OF THE REMOVAL OF THE 
OLD, AND CONSTRUCTION OF THE NEW 
BRIDGE. 

No. IV. 

Tue dam on the Middlesex side differed from that on the 
Surrey shore, inasmuch as it was constructed as a tidal 
dam, and was pumped out every tide before the men com- 
menced work therein. Here, as on the other side, whole 
timber fir-piling was pitched and driven closely together. 
At the back of the dam half timber sheeting was ued, and 
strong strutting fixed across transversely and _longi- 
tudinally. This had to be very carefully done, as the 
ground at the back was in a loose condition, it no doubt 
having been shaken while the piling was being driven. 
As the excavation pro , the old Fleet sewer, which 
then existed at the western end of the dam, had also to be 
strongly strutted to prevent itfrom giving way. This was 
a work of considerable difficulty, as the old sewer was in a 
very unsound state ; nevertheless, the foundation of the 
abutment was put in without disturbing it at all. 

After excavating down to the contract depth, it was found 
necessary to go still lower, owing to the occurrence of a bed 
of sand, which caused a considerable amount of samp to 
be requisite to allow the men to work at all,as even at low 
tide the water bubbled up through the sand. It was 
finally determined to put a portion of the foundation 
in by making boxes, or square spaces with sheeting 
piles, and filling concrete therein. is answered very 
well, but caused the work here to progress slowly, 
until the first layer of concrete was finished. When this 
was completed the work became easier, although the pump- 
ing was continued, and the removal of the silt and mud 
deposited every tide, which was considerable, had still to 
be done. This was altogether a tedious piece of work, 
and it took very nearly a year from the time of commenc- 
ing the excavation for the foundation until the setting of 
the first block of stone there. After the concreting was 
completed the whole timber piles were cut off on a level 
with the concrete. While these portions of the works were 
progressing the gantries had been erected gradually across 
the river, and the old bridge arches removed. In our 
engravings end and side views are given of the 
last arch that was removed. This was the second 
arch from the north shore. In the end view the method 
of bringing the centre gantries across the old bridge is very 
distinctly shown, while in the side view the general 
arrangement of the outer gantries is given; also in the 
latter, on the left-hand side of the picture, the entrance to 
the old Fleet sewer is partly shown. This view was taken 
at the time of low water, and gives some idea of the height 
of the gantries above the bed of the river. 

It will be as well now to returp to the iron caissons used 
in obtaining the foundations for the piers, and give some 
instances of the difficulties experienced in sinking them. 
After No. 3 caisson at No. 2 pier had been lowered, and 
the dredging therein had been commenced, the one next 
to it, and other caissons in the same pier, were pitched in 
their proper positions in a similar manner to that pre- 
viously described. When the first-mentioned caisson was 
fairly in the clay, it was pumped out, and the men worked 
“in the dry” while excavating. As, however, it got within 
afew feet of the depth it was required to be sunk, the 
bottom three girders gave signs of coming in, and the 
inside flanges of the ribs er lining girders and the flanges 
of the lattice girders were found to be bent inwards, The 
men were immediately ordered to get out of the caisson, 
and the sluice valves opened to let water in, so as to coun- 
teract the external pressure. It was then considered 
advisable to fix timber strutting across the caissons. This 
in the first case was done by divers, and by fixing iron 
weights on to the timber strutting. It was a‘terwards 
done by pumping out at low water time, and fixing the 
struts at the bottom of the caissons. Additional tiers of 
girders were also put in the bottom length, or permanent 
portion. After the strutting had been completed the 
caisson gradually went down to the depth required. All the 
girders and struts were then removed as the concrete was 
filled in. This was put in, firstly, up to the underneath 
side of the bottom tier of girders, and after it had set hard 
the girders and struts were removed, when it was filled in 
to the next tier, and so on until the work was completed. 
The timber strutting of whole baulk was found to be of 
great service, as the skins of the caissons being slight 
and the pressure at the bottom considerable, it required 
stiff strutting to keep them in place. Sometimes the 
caissons would stop going down without any apparent 
cause, and in that case different expedients were used to 
get them to start afresh—adding more weight would not 
always answer; letting water into them, or jarring 
s, would sometimes have the 
desired effect. If they came in at the bottom at 
all they were sure to stick. Caissons, if made a 
little wider at the bottom, will clear their road down as 
they go, otherwise they are very apt to stop on their way. 
When a caisson blew—that is to say, when it came on to 
an old pile hole or soft Paar and the water burst in under- 
neath—it caused considerable trouble. This was more par- 
ticularly the case where the new work was over the old 
foundations, and the edge of a caisson came on some of the 
little old = mentioned in a previous paper. These had 
to be withdrawn and would leave pot-holes, which by the 
pressure of the water would follow the caisson on its way 
down for some depth. The method adopted for curing 
or stopping these was to throw bags full of clay in between 
the caissons. This would sometimes quickly stop them. 
At other times a great deal of work was required to staunch 
them, the water blowing the bags right under the caisson. 
It was very troublesome also when a caisson in sinking got 
on to a soft place, and the space separating the caissons 
being only 3ft. the water blew from one into the other. 
The best method then was to sink them both at the same 
time, until the soft place was 5 

_ The worst and most expensive pier was that or the north 
side (No. 4) where the bottom was very loose and rotten for 
most of the way down. The foundations for this pier took 





a long time in construction. It appears that an old excava- 
tion or cut was made there many years since. Stowe men- 
tions that a cut was made sufficiently wide to allow of six 
ships abreast to pass up the Fleet river. This was after- 
wards filled in, and no doubt it had a great deal to do with 
the rottenness of the bottom on the north side of the river. 
Different kinds of accidents occurred from time to time 
with the caissons, On one occasion a caisson at No. 1 
pier on the Surrey side suddenly took a lead, that is to 
say, sunk quicker on one side than the other. The conse- 
quences were that the cast iron clips that held the girders 
in the brackets broke, some of the upper girders came 
right out of the brackets, and the india-rubber from the 
upper joints also came out. It became necessary to take 
of three tiers of temporary caissons and refix them, when 
the caisson was weighted back to its proper position. On 
another occasion the back bottom ginder of a cutwater 
caisson came in about 4in. It was immediately strongly 
strutted with timber, but in spite of this, a few » am after, 
it’ as well as the next girder, split near the centre, but 
being well strutted the girders were held in their position, 
and the caisson being very nearly down to its proper level, 
concrete was put in, and it was by that made secure. 
Sometimes, when a blow occurred suddenly in a caisson, 
the water would catch the men before they could escape 
and wash them to the other end or side with considerable 
force, luckily never with any fatal result, although they 
received severe blows in some cases. As a rule, however, 
the water gave notice of its coming in, and the men would 
hasten up the sides and ladders as quickly as possible, 
opening the sluice valves as they came up to let the water 
in, so as to obtain an equal pressure inside and outside of 
the caissons. 

At No. 1 pier, these blows frequently occurred owing to 
the number of old piles which were found there, which gave 
a vast amount of trouble in clearing them away from this 
part of the works. Besides if the leak caused by a blow 
could not be mopped it was necessary to sink the caisson 
some distance farther down, and the water could only 
— be pumped out at each tide. Silt and mud then 

eposited inside the caissons in depth according to the time 
taken either in sinking lower or stopping the leak from the 
outside with clay, put in with bags, or thrown in loose be- 
tween the caisson, according to the nature of the leak that 
it was required to stop. While the caissons in the different 
piers were being sunk, No. 2 pier became so far advanced 
that it was ready for closing the dams for the spaces be- 
tween the caissons. 
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Electricity : Its Theory, Sources, and Applications. By Joun T. 
Spracuk, M.S.T.E. London: E. and F. N. Spon. 1875. 
Tuis work was originally written in the form of a series 
of articles, and published week by week in the columns 
of a contemporary. The whole has, however, been re- 
arranged, and in great part re-written (vide preface), to fit 
the matter for its present form. It still bears strong 
internal evidence of its origin, which no amount of re- 
arrangement can get rid of. Intended to form a kind of 
supplement to the ordinary text-books, and specially to 
give in greater detail the necessary information required 
in amateur experimental work, the plan of the book differs 
considerably from that of the ordinary type. Mr. Sprague 
evidently possesses an earnest desire to delve into Nature’s 
secrets, and has evidently an aptitude for experimental work. 
Much, then, that he has written is very useful, but we 
cannot agree with some of the theories he advances, and 
think the conclusions he arrives at not warranted by facts. 
The subject is much too vast to be dealt with completely in a 
shortarticle like this. Inthe introduction of the work before 
us, the author insists that the student should have a know- 
ledge of the fundamental laws of chemistry, and gives a 
general idea of the atomic and molecular construction of 
matter, using the graphic notation of Hoffmann and Frank- 
land. At the conclusion of this introductory chapter we 
come to the theory of electricity as believed in by the 
author. “Only recently,” he says, “ has electricity begun 
to take what is evidently its true place, as one of the phases 
of force or forms of motion ;” and again, in the beginning 
of. the next chapter, we read, “'The modern doctrines I am 
now setting forth teach us that it is, like heat, the 
mechanical motion converted into molecular motion ;” and 
again, p. 21, “The molecular theory was founded by 
Faraday in his memorable experiments on induction, but 
it has since grown with the growth of the other sciences ; 
it is a necessary sequence to the now established doctrine 
of heat being motion, and is intimately connected with, the 
more modern and rapidly advancing doctrines of chemistry. 
Simply stated, it is that electricity has no existence, but the 
phenomena we call electrical are due to properties and 
motions of the molecules of matter.” We ian no inten- 
tion of entering into a long discussion upon this theory in 
the present paper. Our opinion is, that, like the one-fluid 
and two-fluid theories, it is open to serious objections, and 
as yet the decision must be, “not proven.” An article 
dealing somewhat with this question, and one which cer- 
tainly deserves careful attention, will be found in the 
Electric ge i and Railway Review of November 12, 
1870. We should advise the student, in the first place, to 
get a knowledge of facts, and then theorise. Having 
passed through a good course of experimental work, he 
will be able to with some profit and satisfaction the 
arguments advanced by Clerk Maxwell, Thompson, 
Tyndall, Balfour Stewart, and others, in their writings 

on the various theories of forces. 

The second chapter, on static electricity, deals at some 
length with the idea of polarisation in an extended sense. 
By means of it Mr. Sprague would attempt to explain the 
experimental a but here we fear his theory has 
run away with him. There is, however, one statement 
with which we heartily agree, and wish our author had 
dealt with it ina more decided manner. On page 30 he 
says, “ At this stage it is proper to remark that, without 
absolutely denying the existence of electrical repulsion, the 
experiments on which that doctrine is based are mostly 








illusory.” There should be no reservation here. The doc- 
trine of repulsion is, we believe, radically wrong, and 
thoroughly untenable. These points of difference having 
been mentioned, the greater portion of the remaining 
chapters is in perfect accordance with our views. We 
know of no other work which gives such a complete account 
of the various batteries <t present in use. Great pains 
have been taken to make this portior. of the work accurate, 
and at the end of the chapter a table is given indicatin 
what batteries are best suited for special purposes. One o 
these, “ Fitzgerald and Molloy’s” cell, is not so well known 
as it deserves to be. We know of a single cell in use on 
a short line for nearly eighteen months; the cell has never 
been seen to since the day it was first ch » yet at the 
present time it works as well as ever it did, and there seems 
no likelihood of its powers failing. The various elaborate 
tables in this and other chapters seem very reliable ; and 
this is more to be wondered at, as the author has an evident 
distaste for mathematics. He certainly is justified in deal- 
ing some hard blows because of the indiscriminate use of 
various terms. The exact meaning of “ potential” is no 
doubt difficult to understand, or rather it is difficult to 
understand the meaning attached to it by various writers 
on electricity. It seems to us that the difficulty might 
easily be overcome, and that the term might be used with 
a meaning similar to that given it by the late Professor 
Rankine when speaking of potential energy. Here we have 
energy of position, a as electricity goes from a higher to 
a lower potential, we have a somewhat similar phenomena. 

We would direct the special attention of students to the 
chapter on electro-metallurgy. This part of the subject is 
treated in a very able manner, and will prove of great ser- 
vice to all who practise as well as thecrise. The work is 
illustrated by nearly 100 woodcuts, and concludes with a 
dictionary explaining the technical terms used in the 
science. 


Hydrauiic Manual. By Lowis D’A. Jackson, A.I.C,E. London : 
W. H. Allen and Co. 1875 


Tuts work is one of the most important and useful 
additions to hydraulic literature that has appeared since 
the publication in a complete form of Beardmore’s well- 
known “Manual of Webeens It is somewhat sur- 
prising that the author appears to ignore the existence of 
the qhenpiientbaned work, and opens his manual by 
finding fault with most of the existing publications on 
hydraulics. The book is divided into two parts, the first 
containing an explanation of the principles and formule 
adopted in the calculations and applied in the —— 
tables, a description of field operations and gauging, an 
paragraphs on various hydraulic subjects, and a large 
number of tables. In the first chapter the author treats 
of hydrodynamic theories, notation and symbols, rainfall 
and storage. Under this last head, he condemns water 
stored in reservoirs as unfit for drinking purposes, which 
is rather opposed to English practice. It is also stated 
that the highest masonry dam which has yet been con- 
structed has a total height of 164ft. This statement is 
incorrect, as the dam at the Furens reservoir of the St. 
Etienne Waterworks is 177ft. high; but on the whole, the 
division on reservoirs is one of the best in the book. The 
remaining portion of the first chapter is devoted princi- 
pally to discharges and velocities. 

The second chapter, on Field Operations and Gauging, 
contains much useful information, and gives a very com- 
plete description of the various instruments used and the 
important gauging operations at Lowell and on the Mis- 
sissippi, and also refers to the experiments of D’Arcy and 
Barzin, and to Révy’s “Hydraulics of Great Rivers;” in fact, 
the whole work, and especially this portion of it, is applica- 
ble mainly to hydraulic operations on a large scale, and 
therefore the book will not be much sought after by 
English be ae who are not so frequently called upon 
to ae with the régime of great rivers and floods as are 
their confréres on the Continent, in India, and elsewhere, 
though our recent experience in the Thames valley and the 
Midland counties would show that there is still room for 
the labours of the hydraulic engineer in the regulation of 
our comparatively small streams, 

The third chapter is devoted mainly to irrigation. 
Italian engineering is extensively referred to, and the 
various modules and methods of measuring water in that 
country are described ; the cost and anticipated revenue 
of the works on the Lago Maggiore are also given in 
detail. Sound arguments are advanced by the author to 
show the increased value of land consequent upon the con- 
struction of irrigation works. A graphic description of an 
Indian flood is given, together with some valuable notes 
on the control of floods. An article on towage gives the 
resistance as the square of the speed, to which exception 
may be taken ; but some calculations as to the resistance of 
currents to horse towing are both interesting and useful. 
The author has made a careful comparison of the various 
hydrodynamic formulz most vaignally- Seed and has given 
a comparison of the several discharges calculated thereby, 
and the results show very clearly the great discrepancies 
which exist between the different systems. An estimate 
is Ese of the relative cost of irrigation from wells in 
India and by means of canals, and the author is much in 
in favour of the latter plan. 

Under the head of the watering of land an account is 
given of the various systems of laying out land for irriga- 
tion, which is followed by an article on the assessment of 
the water rate, by measurement of the quantity supplied, 
by area of land or crop watered, and os the rotation of 
the fields belonging to the landowners who are entitled to 
the water. The author enters very fully into the various 
means adopted in dealing with the falls of canals, and 
recommends the construction of vertical falls with gratings. 
Under the head of thickness of water-pipes the author 
alludes to the practical uselessness of formulz for calculat- 
ing this thickness, and gives Box’s table of. the various 
dimensions, which is not, however, so useful as Beardmore’s, 
as it only gives the weight of pipes for a head of 200ft. Mr. 
Jackson appears to have come in contact with some exceed- 
ingly bad specimens of iron pipes, as he speaks of “some 





TTT ASS 




















58 





THE ENGINEER 





JAN. 28, 1876. 





- 





cast iron being known occasionally to fall to pieces from its 
own weight,” and consequently he strongly recommends 
the adoption of stoneware pipes whenever the pressure is 
not too {for them ; but he does not state what pres- 
sure. it is safe to put upon them—a subject upon which 
there is considerable difference of opinion. Some space is 
devoted to various Indian hydraulic contrivances for raising 
water. 

We now come to the second division of the first 
part, or the hydraulic working tables. It is im- 
possible in the space at our disposal to criticise minutely 
a mass of tables like these ; suffice it to say, that they 
appear to be thoroughly reliable, and are carefully and 

early printed. Some of the figures used are not well 
adapted for English practice—for instance, the rainfall per 
annum is given in feet instead of inches ; in the table for 
the capacity of reservoirs, the period of drought is taken 
at eight months, which is excessive for this country. In 
other respects this table is a most valuable one. In the 
table of comparative velccities, that of English, French, 
and American railways—trains it is to be presumed—are 
given in feet per second, which, as well as those of sailing 
ships, sea steamers and river steamers, are rather uncertain 
quantities. A very useful table is that giving the equivalents 
of supply in cubic feet per second, and various other periods 
and quantities, the conversion of cubic feet into gallons, 
equivalent velocities in feet per minute and miles per hour, 
and other information which will greatly facilitate the 
calculations of an engineer. 

The appendix contains some useful information on 
masonry * ea and the formule for calculating their 
dimensions, and a number of tables copied from Hurst. 

The second part «f the book comprises hydraulic 
statistics, and Indian meteorological statistics, and com- 
mences with some tables of the catchment areas and dis- 
charges of a few rivers, followed by some brief but inte- 
resting descriptions of Indian rivers, canals and reservoirs, 
succeeded by very succinct accounts of the waterworks of 
Bombay, Madras, Calcutta, &c. The statistical tables 
comprise data respecting rainfall, humidity, evaporation, 
and many other valuable statistics. We can confidently 
recommend this book to our readers, especially those con- 
nected with hydraulic operations in India. 


COLLIERY VENTILATION, 


AT a meeting of the Society for the Promotion of Scientific Indus- 
try, held on Tuesday, January 25th, in their rooms, Mount- 
street, the following paper was read by Alderman Taylo:, of 
Rochdale :— 





Three years ago a fellow-townsman of mine, Mr. Andrew Pilling, 
took out a patent for ventilating mines. Some months ago he drew 
my attention to his invention, and I believe after thorough investi- 
gation that the practical application of his invention will be of 
great value, I am glad of the opportunity afforded to me this 
evening by the Society for Promoting Scientific Industry to bring 
before it and the friends kindly invited the question for the first 
time publicly, and I hope I shall be able to show that we have 
reduced the plan to such simplicity that there can be no objection 
raised to it. The method of ventilating coal mines advocated in 
this paper I have termed ‘“ Positive” because it is different from 
all other known methods, namely, the furnace, the fan, and the 
steam jet, or the pump, which are negative. The positive method 
consists in forcing the air into the mine by the piston and regulating 
its pressure and velocity at the exit. By the adoption of this plan 
the ventilation will be under complete control both as to quantity 
and certainty, and moreover will be perfectly independent of 
atmospheric changes. The defects of the present modes of venti- 
lation are that they are influenced by every barometric change ; 
that by the absence of all pressure, except atmospheric, the venti- 
lation is uncertain and variable in the different parts of the mine 
and there is scientific control. The whole of these defects are 
remediable by the plan we are about to consider. That the subject 
may be fully grasped I will draw the attention to statements 
made concerning ventilation by late writers, and which at present 
are received as somewhat authoritative. The extracts I shall give 
are, first, from two of the Hermon Prize Essays on the ‘* Prevention 
of Explosions and Accidents in Coal Mines,” written by Mr. Wil- 
frid Creswick and Mr. Wm. Galloway. Mr. Creswick observes— 
** If the roof and floor of all mines were perfectly smooth and 
regular . . . . but no such roof and floor are ever to be found, 
and the liability of either to break renders the ventilation of coal 
workings, es, ecially deep ones, so subject to outbursts of gas from 
roof and floor as to make me despair of ever getting sufficient 
atmospheric air through the galleries of mines to mix with and 
dilute the firedamp given off in these outbursts, not even if the 
air travelled at a fabulous rate, for the liberated gas and the venti- 
lating air will both travel at the same speed, for they will both be 
influenced by one motive power. here are even some cases 
where the gas is given off in such volume as for a time to prevent 
any atmospheric air from going into the mine, because the partial 
vacuum at the upcast shaft (necessary to produce circulation of the 
air through the mine) is supplied by outbursting gas.” Creswick 
also says—‘* The resistance encountered in the mine by the venti- 
lating current is very great. Another manner of reducing 
this resistance is to make and maintain the airways as large as | 
possible, for friction of air in mines increases with the rubbing | 
surface, and as the square of the velocity at which it travels, | 
therefore if the airways had been twice the section, the resistance | 
from friction would be slightly more than one fourth for the same 
volume.” Galloway again writes—‘‘ It is generally accepted | 
as an approximation that the resistance to the circulation of the 
air in the passages of a mine varies as the square of the velocity, 
&c. In the system of double ventilation the true secret of venti- 
lating mines was discovered. Two currents of air were used to 
ventilate the same place that was formerly ventilated by one. In 
order that the same aggregate quantity of air migh’ be supplied to 
the workings, each current required to travel at only half the 
velocity of the single current, and that part of the power which 
was necessarily expended in overcoming friction was reduced to 
one-eighth of its former value. . Each main air- course is 
shown to consist of four passages ; their frictional resistance there- 
fore to the passage of a given quantity of air is only one-sixteenth 
of what it would be if each of them consisted of one passage, and 
the power to overcome the friction is only a sixty-fourth. Hopton, 
the third essayist, in his ‘‘ Conversations on Mines,” has the fol- 
lowing :—‘‘ Suppose two divisions to be of unequal lengths, one 
800 yards from the upcast to the downcast, the other only 400 
yards, and the area of the air passages to be alike each 9ft., why 
does air rush with a greater velocity on the shorter route than on 
the longer one? Because there is less friction in one than in the 





other, or, in other words the balance of friction in the two is not 
equal, therefore as an increased velocity produces friction, and 
there is less friction in the shorter route, the air rushes in to equal 
the balance of friction between the two.” In these extracts 
it will be observed that, in the mind of the writers, 
one of the chief difficulties to be overcome, to secure 
good ventilation, is friction, and this idea, coupled with the 
received ideas on velocity and resistance, leai to the conviction 
that there are almost insuperable ):!ysical difficulties in the way of 


perfect ventilation. It is my to point out that these diffi- 
culties do not exist. They have been raised in the mind and 
reasoned upon until they are believed, and this because the 
reasoning at the wrong end and was brought about by the 
endeavour to explain the phenomena caused by the present negative 
modes of ventilation, the explanation, however, being incorrect— 
just as the phenomena of flame and heat were explained 100 years 
ago by the reason given that all bodies contained phlogiston, that 
was fire, or the “‘ principle of inflammability.” The discoveries 
of Black, of Lavoisier, Priestley and others led to a rational explana- 
tion, and I trust shortly that such p! as ‘‘friction ” and 
“* drag of the works” will only be known historically. The 
ies of air, so far as they relate to its behaviour in a coal pit, 
are most important to have fixed in the mind, so that in the prac- 
tical ventilation of a mine theory and practice may agree and not 
be putin antagonisn.. Let it then be received that air will behave 
in a pit as a solid, and must be assumed to be so. Thus when one 
rtion is moved the whole will be moved ; as, for instance, if the 
mee shaft were fitted with a close fitting piston, and this were 
allowed to fall, say one foot in depth, the whole of the air would 
be moved, and one foot in height would be pushed out of the u 
cast shaft just as ifthe pit had been full of water. As a solid, 
too, it expands and contracts with the variation of the temperature. 
It also vis inertia. Elasticity is perhaps the most 
remarkable property air. Air gives way to the 
slightest touch as well as to great force, but however compressed, 
slightly or to a great degree, let the pressure be removed and it 
instantly rebounds, This quality gives the rty to press 
equally on every side, so that if any pressure whatever be applied 
the whole air in the pit is equally affected and sharesequally. Air 
has also weight and requires an exerted power equal to its removal 
just as any other substance. This knowledge makes it possible to 
deal with air in such a way that if there be an intention to accom- 
plish in the application of power there will be no failure in the 
result. The failure hitherto to effect ventilation has arisen from 
the circumstance that the exhaustiny rather than the indating 
principle has been applied to mines. Cursorily, it would appear 
as though it were of no consequence how the foul air was got out 
of the mine and the frésh air introduced, but a little attentive 
thought will dissipate this idea, and it will also show that so long 
as the exhausting principle is continued so long will explosions in 
mines be inevitable. What is the condition of a mine where a fan 
or furnace is in operation? The air at the upcast is rarefied or 
attenuated. and this condition is extended all through the mine, 
the effect being that the gas from the coal issues more aw 
than it otherwise would, and moreover the gas so easily displaces 
the air that in all unused parts of the mine it accumulates in 
dangerous quantities, for as gas and air cannot be in contact in a 
tolerably still atmosphere without there being an admixture of 
the two, the act of diffusion taking place, an explosive compound 
is formed. Again, as neither the fan nor the furnace can exert 
much power, if any, in lifting the weight of air required to be 
lifted, the rarefaction which would cause a vacuum is compensated 
by a rush of air from the nearest passages, thus a very slight inat- 
tention will cause distant parts of the mine to be without a supply 
of fresh air. There is therefore no natural uniformity in the 
currents ; a'l depends on the care and skill of the workmen. Apply 
now the piston as proposed as the power to remove the foul and 
supply the fresh air, and what would then be the condition of the 
mine. The whole of the mine would be under an arranged pres- 
sure, of say 21b. on the square foot, consequently the gas would 
issue more slowly than usual, nor would it displace the air with- 


| out difficulty, and the gasimpinging on a current would also take 


a much longer time diffusing, and scarcely could become explosive, 
for it would be carried along with the air, as all the air in the pit 
would be in motion even if the workmen were inattentive. So far 
the general statement ; I proceed now to the particular description 
of the method to secure positive ventilation. We will suppose 
that a pit requires 100,000ft. of air per minute. To supply 
this quantity I propose that sixteen cylinders shall be constructed, 
each having a capacity of 105ft., and fitted with a piston and 
rod. The cylinders will have two inlets and two outlets and 
will work in pairs, being connected and worked with a crank 
motion. The speed at which they shall work to be nominally 
sixty strokes per minute, but capable of being worked to 120 strokes, 
At the normal rate each cylinder would give 6300ft. per minute, 
which x 16=100,800, the quantity required. The sixteen cylinders 
should be arranged in two sets and worked by two engines. As 
the air issued it would be conducted either to a closed downcast 
shaft, or in wood tubes to the main road. At the upcast shaft, or 
at the outlet door of the main road, there would be a water pressure 
gauge which, if kept at }jin., would give a 2 lb. pressure through- 
out the pit and a velocity of twenty miles per hour as it left the 
cylinders. That velocity would continue in the passages of the 
mine until the area of the passages exceeded the outlets of the 
eylinders, but as the current proceeded to whatever extent it became 
expanded, it would again gain the velocity as it approached the 
outlet, the velocity at the outlet, however, depending again on its 
area. A distinct supply might be sent to any working if required, 
by appropriating one cylinder for that service. The engineer would 
thus be able to sweep out any portion of the mine in a very short 
space of time, and could calculate the force required and at com- 
mand, The cost of thus forcing air is easily calculable. It will be the 
cost of, first, the power required to move the piston through 300ft. 
in one minute, or at whatever rate shall be determined upon, and, 
second, the power required to overcome the resistance of 2 lb. on 
each square foot of the piston. The weight of air will rot be 
required to be taken into consideration, for when air is under 
pressure its weight, as requiring power to move it, is annihilated. 
This then is the plan, and I will compare it as to its efficiency and 
cost with the fan. In efficiency, let it be observed that though 
the same quantity of air, 100,000f+. is supposed, yet its value will 
be very different in comparison with the expulsion of 100,000ft. by 
the fan. Owing tothe expansion of the air by the increase of 
temperature and the addition of the gas from the coal, it will be 
found that not more than 88,000ft. will have descended the downcast 
shaft. Thus if the temperature at the surface be 32 deg., and the tem- 
perature in the pit be 75 deg. the expansion of the air would equal 
10 per cent sadd to this say 2000ft. of gas—then if the fan expelled 


; 100,000 the sum would stand thus, 100,000ft.—2000 gas=98,000— 


9800, for 10 per cent. by expansion 88,200 only of fresh air, which 
can have descended the shaft, whilst by propulsion the whole 
100,000 will be given and the purity of the atmosphere greatly 
increased, and instead of 100,000ft. only being discharged 112,000ft. 
would ascend the upcast. Every variation of the temperature of 
the air at the surface will materially affect the efficacy of the fan 
or furnace, whilst the power of piston is undiminished. A few extra 
strokes would compensate for expansion, but with the other 
agencies, the temperature being at say 70 deg., the quantity of 
oxygen will be very much less indeed, and which deficiency might 
not be of such great consequence if the oxygen were not substi- 
tuted by other injurious matters. In cost we find it requires in 
fans of the best construction 112 indicated horse-power to remove 
100,000ft. Taking 5b. of coal per hour as equal to one horse- 
power we get 13,440 Ib. or six tons consumption of coal. The 
furn»°e, according to the latest information, consumes from 2} to 
6 tons per day for 100,000ft., and the steam jet from seven to 
thirteen tons, but of the actual power of the furnace or steam jet 
there does not appear to be any reliable knowledge. The piston 
would require not moré than 12 horse-power to propel 100,000ft. 
which at 5 lb. would equal 1440 Ib. or about three-fourths of a ton for 
the twenty-four hours, so that at one-sixth the cost in fuel a more 
efficacious mode of ventilation would be secured than by the least 
costly of the negative agencies, and in comparison in cost of wear 
and tear, the piston would a'so be much the cheaper. There is 
another view as to efficiency the piston would have over the fan. 
Suppose a passage in the pit of 4ft. by 4ft., and that a fall of roof 
occurs filling the passage to the height of 3ft., the fan could not 
force through the lft. the quantity which previously passed through 
the 4ft., so that the whole of the mine depending on that passage 





for ventilation would be unsafe. With the piston there would be 
no difference except that the air would pass with increased velocity 
through the 1ft., and thus supply the quantity required. The 
application of positive ventilation would lead to an immediate’ 
saving of labour, inasmuch as it would allow of previous calcula- 
tion in the use of air in the mine, for the pressure being known 
the current might also be known, the speed of the piston would 
determine the quantity, and the calculation would bevome as easy 
as the indication of the power of the steam engine or the quantita- 
tive result of a mixture of chemical compounds. The subject has 
been treated me as to its efficiency, cost, and certainty, but 
there is a still higher relation which we ought not to omit, and 
which all who hear me will agree is of much the highest importance 
if it shall increase and secure the comfort, health, and life of the 
workmen employed, and this being accomplished the colliery owner 
too might reckon with more certainty on profit to be derived from 
his venture. I shall rejoice if I have succeeded in bringing before 
this audience the subject of positive ventilation in such a manner as 
shall convince them that wherever there is gas in possible dangerous 
quantities, there will be no hesitation in the application of the 
plan, and I trust if any do not agree’ with me, we may hear their 
objections. 








THE extension of the railway line from Trichinopoly to Tuti- 
corin will be opened on the 1st proximo. 


METAL IN StructuRAL DEcoraTION.—The employment of brass, 
iron, zinc, and other metals for decorative purposes in structures is 
of ancient date. The open ironwork in the principals, spandrils, 
pierced screens, finials, &c., at the Royal Aquarium, Westminster, 
do not call for particular remark, but the coating of the walls and 
wood-work of the reading room with tin is an application of that 
metal that seems worth notice. The tinfoil is, it is true, the mere 
bearer of the decorations, rather than itself the decorator ; its func- 
tions are nevertheless novel and important, and have been 
ar en with complete success. This work has been executed 

y the Tinfoil Decorative Painting Company, Limited, of London 
and Paris; the works of the company are in the latter city. The 
process is the invention of M. Daniel, and originated at the time 
when Paris and France were in the throes caused by the war. It 
rapidly gained favour puryir b Parisian architects, by many of whom 
it was adopted ; amongst others by M. C. Duchemin, architect and 
inspector of works of the new Louvre, and of the city of Paris; 
MM. Blondel, Morel, Boudier, Isabey, Leroux, of the French Com- 
mission at the Vienna Exhibition, Lehmann, Marion, Péronne, 
of the Tribunal of Commerce, Ollivier, civil engineer, with many 
other architects and prof 1 or private persons who have 
directed or ordered the execution of work. M. Daniel’s invention 
has not as yet attracted much attention in this country, but is 
now likely to come into notice from the very imposing ‘* pattern 
card,” so to say, that the company have produced in the Aquarium 
reading rooms at Westminster. ‘The material with which the walls 
and wood-work of the room are covered or veneered is of what 
seems to be ordinary tinfoil, presenting a normal a rance on 
one side, while the other is of an even colour, or stencilled, printed, 
or painted, to imitate a variety of the finest marbles, fancy woods, 
nee artistic objects in great variety. The material is applicable 
not only to plain surfaces, but from its ductility to covering 
mouldings and carvings, for marquetrie, and a variety of other 
uses. It supplies mural painting of a very fair character in a 
portable form. As regards artistic design, beauty of colouring, 
fidelity of the imitations of marbles and fine woods, the work at 
Westminster may be left to speak for itself. It may be conceded 
that the principal part of in aie being really executed in the 
factory, the most elaborate’ decorations may be quickly applied in 
a public or private building, or in a place of business, without an 
necessity for its being vacated, and without the protracted dis- 
comfort and often long-continued hurtful smells caused by the use 
of paint, and the presence of paint pots in rooms of any kind. 
From the work produced it is palpable that well trained industrial 
artists are employed, in the first instance, in the production 
of such a variety of artistic subjects, in bouquets and vases of 
flowers, pastoral, classical, and genre groups of figures, landscapes, 
objects in animated nature, as sheep, lambs, birds, fishes, centre- 
pieces, borders, &c. Probably there is this advantage in the 
process, that an artistic subject when perfected in the first and 
most important stages of preparation may be reproduced 
mechanically, ad infinitum, at a comparatively small cost. How- 
ever this may be, it is obvious that the element of cost must 
materially affect the question of preference for this as compared 
with other methods of decoration. In grainings for imitations of 
woods, marbles, even colours, fleurs de lys, stars, and the like, the 
process has an advantage not likely to be disputed, but in the 
execution of artistic pictorial decorations according to exclusive 
original designs, the company may not be so successful in competi- 
tion as regards price. An important advantage claimed for this 
metallic paper is that it is imperviousto damp. This advantage, 
we venture to think, can only be secured subject to the condition 
that the wall is dry when the metallic surface is applied, or that 
the other side of the wall affords means of egress for the moisture. 
In case of a damp wall being covered on both sides with tin foil, 
and the damp thus hermetically sealed up, it will probablyin seeking 
a means of escape prove too powerful for the metallic film and 
overcome its resistance, In case, however, of the adhesion holding 
good this valuable property of impermeability will be demonstrated, 
and will carry with it several important advantages. The 
decorated tinfoil is applied by a sort of veneering process upon 
surfaces that have been polished with pumice stone. The com 
pleted work is varnished over, with one or more coats, If the 
pigments used in the decorations are to be relied on for permanency, 
the work ought to be very durable. The tinfoil is of course non- 
absorbent, and the colours will be well preserved by the varnish on 
the surface, Re-varnishing from time to time will keep it in good 
condition. The sanitary advantages of such wall coverings are 
obvious, in their refusing lurking places for infection ; in tropical 
climates also they will effectually resist insects. The Aquarium 
reading room is about 50ft. square, and 14ft. high, the ceiling being 
much lower than it would have been but for circumstances beyond 
the control of the architect. It is lighted by a range of windows 
on one side, and by lights in the ceiling, which consists of four 
deeply coffered and highly enriched panels of equal size. A single 
column in the centre of the room supports the beams upon which 
the inner sides of the four panels are formed: On three sides of 
the room there are on each side of the central divisions formed by 
the entrance door on one side, and by fireplaces on the two others, 
ranges of three panels, that are surrounded by bands of Jaune 
Fleuri marble. The centre panels of these ranges of three are 
decorated with vases of elaborate design, containing a variety of 
groups of flowers. The side panels have in each winged figures 
with flowers, &c., symbolising the four seasons. The ground of 
the panels is in sea green, and they are adorned with a variety of 
medallions artistically arranged. Other and appro riate subjects 
decorate the panels on the side of the room in which the windows 
are placed, and in those over the door and fireplaces. A number 
of well executed scenes, in circular frames, having relation 
to the principal panels, are carried round the room under the 
cornice. The deep skirting boards of the room are in Vert-de-Mer 
and in Griotte marbles. The column in the centre of the room is 
covered with material to imitate Brocatelle marble. The ground 
wood work under the windows and the architraves is veneered 
with satin wood, mahogany, and Algerian oak, all, of course, in 
the grained tinfoil. The laying on of the material has been 
worthy of its artistic character. All the surfaces are perfectly 
covered, and there is no appearance of joints or overlaying in any 
portion of the work. The design of the decoration is based, we 
believe, on the sketches of Mr. George Brockelbank, who has been 
seconded by Mr. De Mattos. These gentlemen and the art 
workmen by whom the design has been carried out may point to 
the result with pardonable pride. The durability of the work 
remains to be tested by time. 























THE ENGINEER 


59 








JAN. 28, 1876. 


RAILWAY MATTERS. 


TuE Government of India has at length given its sanction 
to the continuation of the Irrawady Valley State Railway to 
Allanmyo, on the frontier of British territory. 


TuE Bury St. Edmunds and Thetford Company has received a 
certificate from the Board of Trade authorising the commencement 
of nger traffic upon the line. This traffic is expected accord- 
ingly to .be commenced February 1st. 


TuE Directors of the Lancashire and Yorkshire Railway are 

repared to receive tenders for the construction of the Manchester, 
Cheetham Hill, and Prestwich lines, and also for the masonry 
required for the widening of the line into Liverpool. 


Tur Union Paciiic railways are preparing to resist the demand 
of the Government for five per cent. of their net earings, as pro- 
vided by their charters, on the ground that they have no net earn- 
ings. ey are represented in Washingtor by their attorneys, who 
have instructions to use every means to evau3 the payment. 


Tur Harrisburg Patriot of January 8th says:—‘‘The large 
locomotive, No. 113, of the Pennsylvania Railroad Company 
known as the Modoc,’ recently tugged a train, west- 
ward bound, to the yards of the company, West Harrisburg, made 
up of 80 empty and 62 loaded cars, or a total of 142 cars or numbers. 
Pretty good train for one engine.” 


A SPECIAL meeting of the East Cornwall Mineral Railway Com" 
any will be held on the 5th of February, to submit a bill in 
arliament authorising the tae ef **to extend their railway to 

the South Devon and Tavistock Railway, and to Morwellham Quay 
on the river Tamar, and to alter the gauge and levels of their 
existing railway, and for other purposes.” 


A BILL was introduced in the lower branch of the Ohio Legisla- 
ture, on the 6th inst., to regulate the rates on palace and dinin3 
railroad cars, fixing the rates for twenty-four hours at 1 dol. for a 
chair, 1°50 dols. for a section, and 2 dols. for a state-room, The 
penalty for the violation of the law is a fine, one half of which to 

‘© to the informer, and the other half to go to the common school 
und, 


THE general meeting of the shareholders of the South Austrian 
(Lombardo Venetian) Railway Company, which was fixed for the 
27th January, has been postponed till the 28th February, the 
negociations pending between the Austrian and Italian Govern- 
ments, for the separation of the two systems, not being sufficiently 
advanced to render the conclusion of a definite agreement with the 
company possible by the earlier date. 

A TELEGRAM dated from Boulogne'at three o’clock yesterday 
morning, says:—‘‘ The New International Railway Station caught 
fire half an hour ago, and is burning furiously.” In a later 
despatch through Reuter’s agency, we read:— ‘‘ The fire this 
morning at the new international tidal station destroyed that part 
of the building comprising the refreshment buffet and waiting- 
rooms. Thanks to the calm weather prevalent at the time, the 
firemen saved the goods and Custom-house departments of the 
station. The fire has caused no interruption to the tidal service.” 


THE Manchester Examiner says that the Lancashire and York- 
shire Railway Company have resolved to adopt a plan which will 
he a great convenience to travellers. In place of having all their 
carriages alike, they will be painted different colours according to 
the several classes—thus : first-class will be yellow, second brown, 
and third blue ; and the tickets will correspond in colour, so that 
passengers, either at-a terminus or when having stopped for refresh- 
ment, will have a good visible guide to their respective carriages. 
Composite carriages will be treated the same way, and the sample 
carriage which was turned out yesterday from the works at South- 

' port had a most novel appearance. 


A MEETING of the committee of thirteen on’ Centennial pas- 
senger railroad rates, appointed at the Railroad Convention held 
at Saratoga, in September last, was held at the Continental Hotel 
on the 12th inst. Mr. D. M. Boyd, of the Pennsylvania Railroad 
Company, presided, and Mr. W. F. Allen, of the “ Travellers’ 

Official Guide,” acted as secretary. The principal railroads in the 
country were represented. The matter of a reduction of rates 
was generally discussed, and the almost unanimous opinion was 
expressed that such reduction should take place, but nothing 
of a definite character was resolved upon. The committee will 
present a report on the subject to the next general convention 

— meets at Jacksonville, Florida, on the second Friday in 
. March, 

On the 9th of November, the feat was attempted of running a 
train over the Pennsylvania Railroad from Jersey City to Pitts- 
burg, a distance of 444 miles, at a speed of 45 miles an hour with- 
out stopping. The train consisted of two passenger cars, one bag- 
gage car, and engine 573 of the Pittsburg Division. The run was 
very successful until the train reached Pomeroy station, 45 miles 
west of Philadelphia, when Mr. C. 8S. Douglass, assistant engineer 
of the middle division, while leaning out of the train to examine 
an oil-box, was struck on the head by a projecting roof and 
instantly killed. This untoward occurrence put a stop to the 
experiment. According to the National Car Builder, another 
experiment was to be made about the end of the present month. 


RECENTLY, however, and since the blocking up of Boulogne 
Harbour by the wreck of the Charles Dickens, it has been unoftici- 
ally stated that the department of the Ponts et Chaussées would 
agree to a plan to be prepared by French engineers, for the im- 
provement of the port to be carried out under official superinten- 
dence, in case the yy required were provided by the chamber 
of commerce or by the interests using the port, under a guarantee 
of interest and principal from the Government of France, Should 
such a proposal be made the directors of the South-Eastern Rail- 
way state they would recommend its acceptance under proper 
guarantees as to time of completion, depth of water, facility of 
user, and reasonable rates of interest, and time of repayment of 
the loan, 

On the 13th of this month Abo was connected with Europe by 
rail, as the railway which has been making for the last two years 
between Abo and St. Petersburg, was opened for traffic on that 
day, the distance which is about 400 English miles, will be accom- 

lished in about twenty hours. Passengers leaving Hull on 

aturday morning with Wilson’s boats for Gothenburg, will thus 
be enabled in summer to F pac vid Stockholm and Abo to St. 
Petersburg, where they will arrive on the following Thursday. The 
voyage to Hull from Gothenburg is accomplished in about fifty 
hours, the voyage from Stockholm to Abo in about fifteen hours 
and as the latter communication will be almost daily, there will be 
no delay in Steckholm, Tammerfors, Finland. Manchester is by 
this line also connected with St, Petersburg, and consequently the 
rest of Europe by railway. 

M. GALLAND, a French civil engineer now engaged by the Otto 
man Government, observes, in the course of some interesting oar 
ticulars concerning the — of Adana, in Turkey in Asia 
that the crossing of the Taurus by a railway has hitherto been 
regarded as impracticable, because attention has only been directed 
to the Gill hoghas pass; but the solution of the question 
becomes relatively easy by following the valley of the Tchakif, 
which descends from the plateau of Erekli. He believes that the 
construction of a single line of way from Olou-kichla to Adana. 
about 124 miles, would not cost more than £1,800,000. The sur- 
mounting of the Taurus does not, therefore, present an invincible 
obstacle to the establishment of the great Indian line, by way of 
Constantinople, Conia, Alexandretta, and Bagdad. For 
the present requirements of the trade of Adana, a line 
between that town and Marsina, Tarsus, about 43 miles 
long, has been talked of. This would present no engineering 
difficulties, for it would follow the plain; but there is at present 
hardly sufficient traffic to warrant such an enterprise. 





NOTES AND MEMORANDA. 


In order to prevent lead gutters from being filled with snov, 
place in them stools or forms on legs, with the upper _ a quarter 
of an inch apart from and just below the lower edge of the slates 
or tiles. The snow from the roof will slide down and lodge upon 
the stools, and there will be left under them a free passage for the 
water as the snow dissolves, 


M. HeBeERt, in his communication to the Académie des Sciences 
on the undulations of the chalk beds of the North of France, con- 
siders that, contrary to the general opinion, it will be impossible to 
drive the whole length of the Channel Tunnel in the same stratum 
of solid mar! us chalk ; but that, on account of the contortions, 
the tunnel will leave it at some point and enter lower or higher 
strata much aad gpd to water and often containing springs. 
The works carried out last summer, by two mining engineers, 
MM. Portier and de Lapparent, are considered by M. Hebert as 
avourable to his theory. 


Dr. REIMANN, in his Farber Zeitung, gives the following 
account of his observations on the use of the new hydrosulphite of 
soda indigo process, during his tour through Belgium. At Verviers 
it is in successful use, effecting a large saving of indigo. In 
Simonis’s dye house, 12 Ib. of indigo are saved on every 40 Ib. 
Peltzer has had like success, The only disadvantage is that the 
process is patented in France and Belgium, and the terms on which 
the patentees allow dyers to use it are exorbitant. It has not been 
patented in Germany, and dyers there are free to make use of it, 
reaping the whole advantage without any expense, and yet it seems 
not to be in use there. 


M. PLANTE has recently communicated to the French Academy 
of Sciences the results of some experiments which may lead, it is 
believed, toa new theory for the circumstances to which are due 
the spiral forms of many of the nebula. The experiments consist 
in the exact reproduction of these forms by the combined action of 
electricity and magnetism. Two copper electrodes of a battery of 15 
elements, being plunged in water acidulated to one-tenth with sul- 
phuric acid, the end of the positive electrode is brought to one 
pole of the magnet. The cloud of metallic matter carried from 
the electrode by the current at once assumes in the liquid a gyra- 
tory spiral movement, of which the general disposition strongly 
recalls that of the nebule, The investigator is proceeding with 
further experiments in the light of this idea. 


TuE following is a description given by the Scientific American 
of au electric pile in sesquioxide of iron. This apparatus is con- 
tained in a _ glass jar. The pile is com of a prism of 
charcoal which contains sesquioxide of iron in its pores, and a small 
rod of amalgamated zinc. ‘The latter passes through the stopper, 
to the under surface of which is fixed the charcoal. A solution of 
ammonium chloride is used as the exciting fluid. The reactions 
are the same as in Leclanché’s couple, in which oxide of manga- 
nese is used. When the circuit is closed, the chloride of ammo- 
nium attacks the zinc, forming a double chloride of zinc and 
ammonium. The latter, on being set at liberty, decomposes the 
sesquioxide of iron, carrying off a part of its oxygen and forming 
free ammonia, which disappears by evaporation. This pile ceases 
to act so long as the circuit remains open. Its durability and 
force are large. Its electro-motive power is as 12 to 10 of the sul- 
phate of — battery, and it is thus well adapted for industrial 
purposes. The inventors are MM. Clamond and Gaiffé, and it is 
manufactured by the latter gentleman. 


THE number of cotton factories in the United States in 1810 
was reported, according to the American Manufacturer, to be 
241, and the number of spindles estimatad at 96,400, an average of 
400 for each mill. According to a report of a committee of Con- 

ess, in 1815, 40,000,000 dols. was then invested in cotton manu- 
actures, and 100,000 persons were employed ; 27,000,000 pounds 
of cotton were consumed, producing 81,000,000 yards of cloth, 
valued at 24,300,000 dols. In Rhode Island, Massachusetts, and Con- 
necticut were 165 miles, with 119,310 spindles ; and it has been 
estimated that the total number of spindles at that time was 
350,000, Power-looms soon afterwards coming into general use, 
the number of spindles increased to 1,500,000 in 1830 and 1,700,000 
in 1835. Complete and trustworthy statistics of cotton manu- 
factures seem to have been first reported by the census of 1840. 
There were then in the United States 1240 mills, with 2,284,631 
spindles, and 129 dyeing and printing establishments. These 
establishments ga 172,19 hands and produced goods valued 
at 46,350,430 dols. The amount of capital invested was 51,102,359 
dols. The leading cotton manufacturing states were Massachusetts, 
having 278 mills, with 665,095 spindles; Rhode Island, 209 mills, 
with 518,817 spindles ; New York, 117 mills, with 211,659 spindles ; 
and Connecticut, 116 mills, with 181,319 spindles. In 1850 there 
were 1094 mills in the United States; in 1860, 1091 mills, with 
5,235,727 spindles, and in 1870, 956 mills, with 7,132,415 spindles. 


THE ordinary printing ink, as our readers well know, is made 
from the finest kind of carbon, namely, lamp black mixed with oil, 
and is erat against air and all bleaching agents. The only 
method by which it can be removed from the paper on which it 
has been printed is mechanical. In the manufacture of white 
paper from old newspapers, the difficulty of removing the ink is 
considerable. We learn from Dingler’s Journal that Kircher and 
Ebner have invented a new kind of iron ink for printers’ use 
which resembles our writing inks. Iron is dissolved in some acid, 
such as sulphuric, muriatic, and acetic, and one half of the solu- 
tion oxidised by nitric acid, after which the two portions are mixed 
and the black proto-sesquioxide precipitated by means of soda or 
potash, This precipitate is filtered out, well washed, and mixed 
with equal parts of a solution of tannic and gallie acids, which 
produces a beautiful blue black or pure black pigment. This pig- 
ment is well washed and dried, pot 4 then mixed with linseed oil 
varnish, forming an excellent ink for letter-press as well as for 
lithography, wood cuts, and steel and copper plate printing. Paper 
printed with this ink can be bleached by putting it into a bath of 
pure water to which 10 per cent of caustic soda or potash has been 
added. Itis left there twenty-four hours; then put into a rag 
engine, cut fine, the pulp thrown on a cloth and allowed to drain, 
washed with clean water to which 10 per cent. of hydrochloric, 
acetic, or oxalic acid has been added, digested twenty-four hours 
and again used for making paper. ; 


THE well-known French chemist, M. Gailletet, has continued his 
researches into the absorption of hydrogen by iron, with some 
interesting results. It appears that when an iron plate is attacked 
by sulphuric acid being poured over it, a portion of the hydrogen 
produced is absorbed by the metal, and the pressure of the gas 
which is accumulated between two iron plates, welded together, 
is sufficient to counterbalance a column of mercury 13{in. high. 
This singular property of hydrogen, which has also been confirmed, 
lately, by the investigations of M. Sevox, is regarded by the latter 
as a most interesting discovery, and he attributes to the presence 
of carbonic oxide, or hydrogenised gas, the brittleness which some 
classes of iron manifest when an attempt is made to draw them 
into wire, a fact well known to workers in this metal. It is also 
found that, when decomposing, by the galvanic battery, a solution 
of chlorate of iron to which sal-ammoniac has been added, metallic’ 
iron may be collected at the south pole in the form of a brilliant 
wart, brittle and often hard enough to scratch glass, This iron 
after being washed, evolves, either under water or another liquid, 
numerous bubbles of gas, which is pure hydrogen. When freely 
exposed to the air, galvanic iron loses only a portion of its hydro- 

n ; under water, ially water heated to tio or 150 deg., the 

ydrogen is given off with violence. As to the quantity of hydro- 
gen iron thus treated can take up, it seems that, for one volume of 
iron, the amount is two hundred volumes of gas; in weight, 
oe — - ha # absorb one tae gas. en a lighted 
match is applie this iron, saturated with h, en, the 
burns like alcohol. : = ™ 





MISCELLANEA. 


A STRIKE is imminent among the engineers of the Avonside 
Engine Works, Bristol, over a threatened 5 per cent. reduction. 
The men, it is said, were in favour of arbitration, but the Amalga- 
mated Society of Engineers insists on the rejection of the proposal. 

Ir is stated that the defence of Malta by means of torpedoes has 
been made so re by the War Office that should the with- 
drawal of all her Majesty's ships from that place become necessary 
at any time the entire defensive system could be put into operation. 

WE understand that Mr. I. L. Haddan, M.1.C.E., late Engineer- 
in-Chief in the Ottoman service, has accepted the important post 
of ‘Director of Public Works to his Highness the Maharajah of 
Jummor and Cashmere. The Prince of Waies’ visit having decided 
the Mahjarah to develope his country to its fullest extent. 

THE American Manufacturer states that there was a successful 
experiment made recently at Milwaukee with Gray’s harmonic 
system of multiplex telegraphy. A loop was arranged by way of 

oricon to Portage and back by way of Watertown, a distance of 
200 miles. Over this single wire eight messages were sent and 
eight received at the same time. The experiment was witnessed 
by a number of telegraphers and representatives of the press. 

Mr. THoMAS DEGNAN, of the Union Glass Works in Somerville, 
Mass., recently made an enormous glass cylindrical shade or cover 
for a statue which is to be exhibited at the Centennial. The 
process began by insertinga long hollow iron tube into the pot of 
molten glass, and by careful manipulation about 75 Ib. of the 
latter was caused to adhereto the tube. This was then taken to 


‘a wooden mould of semicircular form, in which it was rolled a few 


times by three men. Jt was then taken to a wooden cylinder 
placed beneath the floor of the factory; and after it was placed 
therein, Mr. Degnan began the work of fashioning the cylinder to 
its proper proportion, which he did by blowing through the iron 
tube and into the body of the glass ; while at the same time, two 
men, guided by a wave of his hand, raised and lowered the glow- 
ing cylinder.gently but quickly until it came forth finished, and 
measured 5ft. in height and 74in. in circumference. 

DARLINGTON has for some time been conteniplating the adoption 
of the sewage farm system, but the scheme does not get on. This 
ispartly due, we understand, to the exorbitant demandsof the owners 
of lands which are required forthefarm. The corporation have compul- 
sory powers of purchase, but they do not wish to exert their power 
until it has been proved that all peaceful means of coming to a 
settlement have been tried, and tried in vain. We are informed 
that some of the owners of the land required for the sewage farm 
are acting upon the principle that Darlington’s necessity is their 
opportunity, and they are asking about three times as much for 
their oy amp as it is fairly worth. There is no disposition on the 
part of the ‘oo epg to deal hardly with them. The sewage 
committee would, we believe, not scruple to pay them double the 
value of their land, but more. than this they ny not feel inclined to 
give. They must draw the line somewhere, and when they offer a 
man £10 for land only worth £5 they have a right to feel aggrieved 
when he insists upon receiving £15 before he parts with his property. 
With the best will in the world it is ti impossible to avoid 
litigation ; and it is feared unless some of the vendors of land 
abate their extortionate demands, the Darlington corporation will 
be in danger of appearing once more in a courtof law. This 
difficul5y of obtaining land is constantly turning up, and it would 
be well that some corporation should prove once for all that cor- 

orations in general have the power to take land whether the owners 

ike it or not. 

In 1870 the average daily consumption of water in New York 
city was 85,000,000 gallons ; in 1871, 87,000,000 gallons ; in 1872, 
90,000,000 gallons ; in 1873, 100,000,000 gallons ; in 1874, 102,000,000 
gallons; in 1875, 107,000,000. As the Croton aqueduct is 
now used to nearly its full capacity, the demand for water threatens 
to exceed ere long the amount which the aqueduct can deliver. 
About 340 square miles of territory are drained by the Croton river 
above the dam On this area the rainfall is sufficient to furnish an 
average daily supply of 300,000,000 gallons. The actual yield of 
the river is very much greater, showing that many of the springs 
which supply its tributary streams are fed from without the Croton 
water shed. Oroton Lake, which covers some 400 acres, has a 
storage capacity of 500,000,000 gallons. The old reservoir in Cen- 
tral Park holds 150,000,000 gallons; the new reservoir, 1,000,000,000, 
and the distributing reservoir on Fifth-avenue, about 20,000,000 
gallons ; making a total of about 1,670,000,000 gallons. At or 
near the sources of the tributaries of Croton river, in Putnam 
county, there are many small lakes. some of them of great depth, 
which have been converted into natural reservoirs by lowering 
their outlets. Of these, Lake Glenida covers 182 acres, and will 
supply 168,000,000 gallons, when drawn down 3ft.; Lake Gilead, 
122 acres, drawn down 12ft. will supply 396,000,000 gallons ; Lake 
Mahopac, 603 acres, drawn down 3ft. will supply.584,000,000 gal- 
lons; Lake Kirk, 101 acres, lowered 20ft,, will supply 528,000,000 
gallons; Lake Barrett, 70 acres, lowered 10ft. will supply 198,000,000 

llons; Lake China, 50 acres, lowered 10ft. will supply over 

32,000,000 gallons : a total of over 2,000,000,000 gallons. Besides 
these natural reservoirs, there is an artificial reservoir at Boyd’s 
Corners having a storage capacity of 2,700,000,000 gallons, and an 
unfinished reservoir on the middle branch of the Croton which 
will have a storage capacity of 4,000,000,000 gallons. Thus the 
supply of storage water amounts to the enormous quantity of 
nearly 6,000,000,000 gallons, to be increased by the new reservoir 
to 10,000,000,000. In 1868 there were nine days when the daily 
flow of Croton river did not furnish a full supply of water for the 
city ; in 1869, eighty days ; in 1870, 107 days ; in 1871, thirty-five 
days ; in 1872, thirty days; in 1873, 109 days ; in 1874, eighty-five 
days ; in 1875, thirty-nine days. 

AN association has been formed for controlling the escape of poi- 
sonous gases and fluids from chemical manufactories in Lancashire 
and Cheshire. The Earl of Derby is president of the society, and 
the list of vice-presidents includes some of the most influential 
names in the two counties, The Chester Courant states that the 
association has not been formed to promote the interests of private 
individuals, but to put an end toa state of things that has become, 
not a local grievance, but a matter of national importance. The 
mischievous effects of these noxious vapours and fluids, including 
as they do the wholesale destruction of timber, ruin of the crops of 
the farmer, and grave injury to human health, are not confined to 
the immediate neighbourhood of the works from which the gases 
and fluids come, but extend to considerable distances, as shown by 
the complaints that are constantly being made by the residents in 
a very large district. The evil is continually spreading, and itis 
useless to hope to check it without united action. Medical officers 
of health are unanimous in denouncing these exhalations as injur- 
ious to thehuman system, and, with the faculty on its side, the 
association ought to have no difficulty in devising an effective 
remedy. Parliament has already done something to suppress a 
nuisance which is highly offensive and detrimental to all animal 
and vegetable life, but its efforts have not been comprehensive 
enough. The Alkali Act, which requires that every alkali esta- 
blishment shall condense at least 95 per cent. of the muriatic acid 
gas evolved therein, has no doubt had a beneficial effect in 
particular instances ; but that it has conspicuously failed to put t 
satisfactory check on the devastation which is being wrought by 
the numerous chemical and other works throughout the country 
every one who has visited Widnes must admit. Moreover, there 
are chlorine works, and some processes of r works, and 
numerous other trades which evolve equally deleterious gases, 
which are, as yet, not in the least under Government inspection. 
That vapours given off by one class of chemical industries can be 
rendered innocuous without injury to the industries themselves 
has been proved by the operation of the Alkali Act. and there is no 
reason to believe that the resources of science are incapable of 
dealing with the evil completely. At any rate, further and more 
effectual legislation is required, and this it is the laudable object 
of the association to secure. A meeting was held on Wednesday, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





HYDRAULIC RAMS. 
Srr,—I have read with great interest the correspondence in your 
on hydraulic rams, and having, after giving eavulieabeaialtes- 
able study for some years, invented and a machine of this 
—, — —— the peepee raising part of its . i 
, aR of acting as a force pump lifting a separate flui 
wi 4 salding elllbar ous or ation, of tele alicia taeadeed oe 
required, I venture to lay before you a few results, which have 
come within my own experience, far higher than have, as yet, been 
given. 

In going over the correspondence I find the greatest amount 
of duty, 56, claimed by Mr. Massey, obtained at 2°42 times the 
head of fali, and the next, ‘725, by Mr. Roe, at 7°25 times the fall. 
Mr. Massey follows with “70, at 15 times the fall. In the table 
furnishea ay Mr. Hett no duty is done over 25 times the fall, and 

y 

















at that ouly ‘02. I subjoin a few results, as obtained by rams 
made and fitted up by my firm :— 
Fatt | ix gallons, | is gallons, | Height of | Percentage a 
infeet|per minute,/per minute, delivery. | of duty. fall. 
| used, lifted. 
ij s 5°949 0°669 66 =| «(0987 8°25 
217 9°47 0°27 20 02«= || (O81 28°57 
8 | 5°5 1°2 ora | 42 0°78 474 
4|\ 4 42 11 96 0°625 24 
5 | 1°16 _ 5 34 _ 29°14 
6 | 0°75 i 15 | 34 - 45°33 
7| 6 42 1-2 120 0°57 20°0 
8 |10°5 


9°297 *537 96 0°537 9°14 





The falls were so low, in cases 5 and 6, that the waste could not 

be measured, and 7 and 8 are pumping rams, lifting pure spring 

_ water while being driven by impure streams, which, of course, 
require a greater expense of power. I could furnish many more 
examples of a similar kind, but perhaps enough has been given to 
show that with improved valves, which are the subject of my 
patent, much more work can be done than is possible with either 
the ball or spindle valve commonly used. : 

Referring to Mr. Roe’s valuable letter, in your issue of 24th of 
December, there is one point which, I think, requires explanation. 
He says that “ R. E. D.’s” ram has too much fall to do effective 
duty. Surely more work can be done, and greater duty gained, 
with 9ft. of fall than with two-thirds of that head. If he means 
that one-third less fall is sufficient to suit the delivery valve with 
which this ram is fitted, Ican understand him. With regard to 
double waste valves, my opinion is that two or more valves can 
never do the same work as one, for it is impossible that they should 
shut at the same instant, and the loss of power caused thereby 
must be serious where water is scarce. As to dips in delivery 
pipes, I think the ram that cannot force air cushions, such as 
described, before it can have little power to spare, and the extra 
work entailed by avoiding dips, such as might happen near a tree 
or under a wall, must be very great. If a dell of, say, 10ft. deep 
or more had to be crossed, a tap at the lowest point, to clear the 

ipe of water, might be necessary. Mr. Roe prefers a fall of 1 to 
6 of rise to get the best effect. Why this particular proportion ? 
Would not 1 to 5 be better? and soon. What he says about the 
importance of the length of driving pipes must be appreciated by 
all who are at all acquainted with the subject. This point I regard 
as the most important in fitting up a machine, and also, to me as 
yet, the most difficult to decide upon. I regret to say that though 
I have experimented a good deal I would not yet risk advancing a 
theory. ; 

“KR, E. D.’s” ram is certainly far too small. The area of the 
delivery valve should not be less than half the area of the driving 
pipe, which, in this case, would require to be at least 2hin. diameter. 
According to Eytelwein tt should be 3in., but with 9ft. of fall to 
35ft. lift 2}in. oughit to give the proper quantity, and deliver four 
or five gallons certainly. 

In reply to “‘T. F.,” twenty gallons per minute could be delivered 


at 160ft. with 20ft. fall, by a ram having a Gin. diameter, driving | 


a pipe not over 100ft. long ; area of upper valve = 15 square inches ; 
delivery pipe, if of cast iron, 4in. diameter ; cube contents of air 
vessel = 10 cubic fect ; then “6 of duty might be insured. Three 


4in. rams working into the same delivery pipe would probably suit | 


better, as they, probably, would not be out of repair together. 

I think Mr. Hett’s correction, of last week, might have been 
omitted, as, in my experience, his first staternent is the correct 
one, however faulty Morin’s formula may be. The length of the 
delivery pipe with a given lift does make a difference on the work 
of the ram, and that toa serious extent if the distance is great, 
unless these pipes be very large, which, of course, must increase 
the cost of job enormously. 


Wa. W. Frre. 
Aberdeen, Scotland, Jan. 18th. 


[We feel certain that a description, with drawings, of Mr. Fyfe’s | 


ram would interest our readers.—En, E.] 





Six,—Your correspondent, Mr. Charles Louis Hett, wishes to 
know who introduced double escape valves and also a flexible 
diaphragm in pumping rams. I do uot know who introduced 
double escape valves, but if Mr. Hett will look in the English 
Mechanic, vol. xxi., pp. 92 and 174, he will see that a gentleman, 
named Wm. W. Fyfe, invented the flexible diaphragm. I am well 
aware that to try a great number of experiments is a very good 
plan ; but I thought that some of your correspondents could be 
able to give me valuable information without resorting to costly 
experiments, but I would also try the latter to assist the former. 
I must thank Mr. Hett for giving me the names of two or three 
works where reliable information can be obtained. One thing 


appears to me rather strange—to lift 20 gallons of water 160ft. | 
high should require three rams. I have a maker’s list in my pos- | 
session, where I see that his No. 16 ram will raise, under ordinary | 


circumstances, 100,000 gallons per day. Now, 20 x 60 x 244= 
28,800 gallons per day. If he can raise with one ram 100,000 gal- 
my day, why cannot 28,800 be raised with one ram? I do not 
see iframs will work on a small scale, why not on a large one? 
January 26th, 





BOILERS AND BOILER COATING. 


_ Smr,—Your correspondent, Mr. W. H. V. Sankey, in your 
journal of the 7th inst., on the coating of boilers, has enumerated a 
whole host of compounds for the purpose. Permit me also to 
mentiona simple, cheap, and really efficacious planI came uponfrom 
necessity, in connection with some erecars a in Prussia, where 
at that time, and perhaps sti!l, nothing hard or heavy, which was 
calculated to do mischief in case of an explosion, was allowed to 
be put over the exposed crown of a boiler, and felt was at that 
time not procurable there. I adopted the following method for pre- 
venting the radiation of the heat, namely, I laid ares of soft wood— 
poplar in this case being convenient to hand—corresponding to the 
circle of the cylindrical boiler, 4in. deep by 2}in. broad, at inter- 
vals of Sft. or so apart, at right angles to the long axis of the 
boiler, and rested them on the top of the boiler setting. At right 
angles to these wooden arches or centres I nailed laths 2hin. by 
lia., and 1}in. apart, and plastered the whole smoothly over with 
stiff, common brick clay l}in. to l}in. thick, which when dry, 
for ap ce sake, I had whitewashed. So were the ends and so 
was the steam chest enveloped, leaving, as will have been already 
understood, a 4in. air space between the ease and the boiler. That por- 
tion covering the manhole was shorter than 8ft. to allow of its easy, 


occasional removal to get inside the boiler. This covering became 
dry and strong enough to be walked on in a few days, and been 
constantly walked upon for now nine years, and is still perfectly 
cueidahie. That this simple experiment was effective is proved 
by the fact that during one stormy winter, snow: & through a 
le end of the boiler house, and laid for days on the covering or 
ood of lath and plaster without melting, until at last I had it 
8 away. It was the end furthest from the fireplace, it is true, but 
so effectual a non-conductor was this hood, that at any part of 
it, it only had the same temperature as the surroun: air along 
its —_ le wtp no 2 —— bw ae 4 ae 
palm of one’s upon ii ut since then aps the 0 
all known non conductor has been ecwnel in the ecpormm 
called we thoug m its outward appearance cotton 
aa better name for it; and if I had occasion to do so, I 
should use this now. As Mr. Sankey is at present trying experi- 
ments on various substances, perhaps I might be allowed to suggest 
that it would be a great boon to the profession and the steam- 
using community at large if he would extend his researches to this 
modern article, which is nowmadeon alarge scale, and purchasable 
in Germany, if not so already in England. Besides its other good 
qualities, this cotton slag or silicate must evidently be superior to 
ground glass as a non-conductor, because, if examined by the 
microscope, the fibres are found to be holiow like hair, and we all 
know the’ effects of an interposed layer of air, to wit, in the case 
I have above mentioned, independent of the long-established fact. 
Tce covered over with a quilted wrapper of slag wool will keep well 
in a common underground cellar till the autumn. This subsiance 
is light, cheap, elastic, quite fireproof, and easily applied any- 
where it is required. o. ¥. 
Unkill, Jan, 18th. 





S1z,—Absence from town must be my apology for not sooner 
replying to your correspondent who signs himself “‘ Constant 
Reader.” Before doing so now, permit me to make a few remarks 
on the origin and object of Stone's patent casing. 

Of the various non-conducting substances which in the highest 
degree obstruct the passage of caloric through their substance, some 
—such as felt, silk, cork, paper-pulp, &c.—are unfitted by their 
nature from being used as lagging for steam boilers which are liable 
to become hea to a considerable degree, for they then burn, 
warp, or otherwise change their form ; so that, though when cold 
they well and properly cover the surfaces of receptacles from which 
it is desired to prevent the radiation of heat, they are speedily 
rendered useless when exposed to alter their position, which they 
invariably doin some way when the heat of the boiler or furnace is 
communicated to them in any degree, but still more so when they 
themselves become heated to a considerable extent. 

Eliminating then, in consequence of their unadaptability to the 
requirements of the case, several of the best non-conductors, we 
come to glass, which itself is liable to crack or run, and which 
cannot well be used in its ordinary form, but which, when ground 
very fine, and mixed with other non-conducting substances, so as 
to form a cement, becomes, as I said before, in the shape it assumes 
in Stone’s composition, one of the best boiler coatings hitherto 
invented, J 

But no substance, or combination ef materials, with which we 
are at present acquainted is entirely impermeable to heat ; there- 
fore in using the very best ceating we can for covering the exterior 
surfaces of steam boilers, smelting furnaces, hot-air and hot-water 
pipes, &c., all that we can do is to retard, as much as possible, the 
radiation and consequent loss of caloric, for sooner or later it will 
find its way through the worst conductor we can apply, however 
thickly laid on. This is especially found to be the case in practice 
where boilers are worked night and day, as they must be in steam- 
ships, &c., and the stokehole then becomes, in the course of time, 
unpleasantly hot. : 

In order to prevent this, Stone’s patent casing has been devised ; 
by it the whole of the air necessary to support the combustion of 
the fuel used is passed round the exterior surface, which, in that 
case, does not require to be covered quite so thick as when the 
covering is used alone without the casing, and the layer of atmo- 
| spheric air thus retained around it, on its way from the end of the 
boilers most remote from the stokehole, has the effect of picking up, 
if I may so say, the remnant of radiated heat, which will escape 
| from the best of non-conductors to some extent, in its passage 
between the boiler coating and the sheet iron cas.ng, carrying the 
same into the ashpit, and thence through the fire-bars back again 
into the fire. As the air is only admitted at the end of the boiler 
| furthest from the stokehole, except occasionally when the double 
| door has to be opened for the purpose of replenishing the fuel and 
for stoking, the flow of air is continuous, and thereby keeps the 
stekehole comparatively cool, however long the boiler be kept in 
| operation by using almost the whole of the heat hitherto lost. 

The experiments of which I gave the tabulated results in my 
last {letter confirm this theoretical view ; for being coutinued 
| during seven hours, the thermometer suspended at a quarter of an 
inch from the casing averaged fifty-one degrees, while another 
thermometer placed at a distance of four feet from the boiler, in a 
laboratory seventy feet long by thirty feet wide, averaged only 
forty-six degrees, being a difference of but five degrees, showing 
how little was the amount of heat eventually lost. 

From this your correspondent will perceive that I mean the air 
| space between the coating and the sheet iron is open only to the 
atmosphere at the extreme end of the boiler furthest removed from 
the stokehole, and leads all the air entering at that intake round 
the coating, and conveys it, in a constant current, into the ashpit, 
thereby diminishing the quantity of heat actually lost almost to a 
minimum ; the external air coating being confined during its pas- 
sage from the remote aperture where it is introduced, until it 
reaches the furnace, and escapes, through the fire, into the chimney, 
except during those brief intervals when the fire doors are opened 
for the purpose of renewing the fuel and attending to the draught. 

With respect to the blast which I suggested the use of, it is a jet 
of steam turned into the chimney for the purpose of causing the 
air to flow more freely into the furnace in the same manner as the 
waste steam is used in locomotives to accelerate the supply of air 
and to promote proper combustion. 


London, Jan. 25th. 





Ww. H. VILiiers SANKEY, 

Cor. Mem. of the Royal Dublin Society, 

S1r,—If you kindly allow me space I should like to remark ona 
few things contained in a letter from Mr. Sankey on above subject 
in your issue of 7th January. After mentioning several patent 
plans for preventing the loss of heat iri steam boilers he comes to 
note Mr. Stone’s patent composition, which he says ‘“‘ consists of 
glass, as a main ingredient,” “‘ well known to be the best non-con- 
ducting substance that can practically be applied to boiler surfaces.” 
Then he presentsa table of experiments from which I quote part 
of first column :—Radiation of heat jin. from surface of boiler. 
Boiler uncoated, 110deg. Boiler coated 2in, thick with the best 
composition in use, 724 deg. Boiler coated 2in. with Stone’s ground 
glass composition, 62} deg. In conclusion Mr. Sankey says, ‘* From 
this it will be readily perceived. ..... how very superior it is 
to all inventions for the purpose.” Having failed to perceive this 
from data given, I examined for myself, and fortunately the oppor- 
tunity of doing so was quite at hand— ata cotton mill here where there 
are thirteen steam boilers, five in one houseand eight in another. In 
the house of five boilers 25ft. by 8ft. working at a pressure of 501b., 
No. 1 is coated with Stone’s glass composition, the other four with 
Fleming’s fibrous composition. Both coatings are 2in. thick. In 
company of the millwright and engineer I tested the radiation by 
taking three readings of ther ti First, on the surface of 
coatings ; second, 3in. above surface ; and third, 3ft. above sur- 
face. Stone’s composition indicated respectively 140 deg., 78 deg., 
68 deg. Fleming’s composition, 95 deg., 72 deg., 70 deg. This is 
the only place in Scotland I know of where I can examine Stone’s 
composition, but being done as a specimen, I suspect it is the best. 
These facts speak for themselves ; yet I may further state that the 











surface coated in each boiler is 240ft. The cost of Fleming's coat- 
ing was £9, or 9d, per we foot, and the cost of Stone’s three 
times as much. I could, Sir, state far more to prove that glass is no 
use asa boiler coating, moa agp of which are first to retain 
heat, and second to keep out the cold, just as we use top coats, 
blankets, &e. According to Culley’s manual, nine substances Pa 
cede glass in the list of non-conductors of electricity. Sir Wm. 
Thomson says that glass becomes a conductor at a tempcrature 
below boiling point—212 deg. ; again Melloni, in his list of substances 
cps to transmit heat, places glass third, air and transparent 
-salt being first and second. Again I repeat glass is‘of no use for 
boiler coating, because it istoo heavy. The whole secret of non- 
conducting coverings is to be discovered in nature ; examine hoofs, 
horns, nails, skin, feathers, furs, especially cats’ fur, fleece, hair, 
bark of trees, and such like coverings, and you will see that a non- 
conducting coating for a boiler should be light, and include a large 
quantity of air. Borer CovERER. 

Glasgow, Jan. 26th. 

P.S.—Your correspondent can examine Fleming’s composition at 
Messrs. Henley’s Telegraph Works, Woolwich, orat Mr. cMurray’s 
sche gad Mills, Wandsworth, where nearly 20,000ft. of covering 
is applied. 





PAY DAY. 

Srr,—I have read in to-day’s ENGINEER the letter signed, ‘“‘ One 
who Pays on Wednesday,” urging upon employers to pay their 
workmen on Wednesdays. 

I have made it a rule for 40 years to pay my workmen on the 
Saturday, when their week’s ‘work was ended, which lets the 
drunken workman go to his publichouse and spend his money, and 
allows the sober workman to go home and make his weekly pur- 
chases at the markets with his wife on the Saturday afternoons, 
1 never give them advance of money after the first week’s employ- 
ment ; if they say they are starving they are told to starve. That 
is my experience of making them provident, and letting them feel 
the consequences of their drunkenness. The workmen of the 
present day are injured by far too many friends. The friendly 


‘delegates of his trade union and unions impress upon him that he is 


a poor man and his employer his greatest enemy. I consider that a 
working man, as long as he hac his health, uires no such 
friends, An EMPLOYER OF MEN For Forty YEARS. 





MARITIME FOG SIGNALS. 


Srr,—The time seems now to have arrived for organising around 
our coasts a general system of fog warnings, and for providing our 
ships with the means of avoiding collision, both by day and by 
night This humane and necessary work should have been under- 
taken half a century ago, and at least twelve years have elapsed 
since the publication of a perfectly practicable system of working 
coast signals by means of tidal power, known as the ‘‘clamor 
wstus,” or “‘ tide shriek.” 

It may be stated generally that all those expedients which are 
not automatical, regular, and constant, like the one above men- 
tioned, would be worse than nothing at all, because sound warn- 
ings must be, like light warnings, always emitted when wanted. 
It is palpable, therefore, that such ‘plans as firing guns or gun- 
cotton, &c., either from bell-mouthed cannon or in front of reflec- 
tors, or warnings given by sirens, bells, horns, gongs, or trv mpets, 
and actuated either by steam, by hot or cold air, and yet finally 
worked by human beings, not only introduce the element of human 
fallibility, but will also put the nation to an enormous expense in 
machinery, buildings, coals, powder, and men, the last item being 
by far the most unmanageable and expensive in the long run, 

All the vbove-named systems, including those of bell and wave 
buoys of ell forms, which are simply inefficient from depending on 
the very motion caused by winds which clear the air of the fogs 
they are irtended to sound in, have, however, one great defect— 


one which must be unreservedly stated, in order to elucidate that . 


system which should be finally adopted by Great Britain and 
Ireland, and probably followed by the rest of the maritime Powers, 
This defect is that aérial sounds of all kinds and descriptions are 
more fickle in their penetrating power than the wind itself, because 
they are handicapped by meteorological conditions which prevail 
as often as they do not, rendering, for example, even the strong 
blast of a locomotive whistle almost inaudible ‘‘ up wind” in one 
direction, as it is deafening ‘‘down wind” and in the opposite 
direction. In effect, various other crucial tests ‘ea that fog, 

weather is as confusing to sound in the airas it is obscuring to light 
in the same element. 

But there is another element besides air, which seems to be 
totally ignored in all previous sound-warning systems, and that is, 
‘the world of waters,” the very fluid upon which is borne all 
craft, both great and small. Sounds in water travel equally well 
in all directions, undisturbed by fogs, winds, or vapour banks 
which eddy or brood over its surface. This fact was well esta- 
blished in 1827-8 by Messiew:s Colladon et Sturm, who heard a bell 
of 140 lb. weight or so through the waters of the Lake of Geneva 
for a distance of 144 kilometres, vide amongst other authorities 
Ganot’s ‘‘ Physics,” or Guillemin’s ‘‘ Forces of Nature,” edited by 
Norman Lockyer. These experiments were conducted to establish 
the velocity of sound in water, and fixed it at, say roughly, three 
times that of sound in air; therefore, if simultaneous signals are 
made from the same spot, both in air and in water, though their 
source be invisible their distance can be readily calculated. 

The foregoing and various other considerations seem to indicate 
that water should be the medium for sound communication, both 
from the shore and between ships, used either alone or in combina 
tion with air, its lighter but more fickle supernatant. 

he method of listening in the water is as simple as it is sure. 
Sounds being first produced by submerged sirens, guns, bells, &c., 
totally drowned, i.¢., always acting in unbroken deep water, they 
can then be heard by applying the ears to a kind of speaking pipe, 
consisting of small air tubes leading down into deep water at the 
ship’s bottom and conneéted with drum-shaped but thin sounding 
dics, fixed thereat somewhat after the fashion of Kingston valves. 

The mariner is thus provided with the means of hearing what- 

ever is to be heard below the sea, whether friendly coast signals 
and ships, or from the screws and paddles of hostile vessels and 
torpedoes, &c., by night or by day and during fog. 
. It is highly probable that the above discovery can be furthermore 
utilised in taking soundings, by calculating the depth between the 
emission of a signal and its reflection from the bottom of the sea 
when it is close enough to be dangerous and within echoing dis- 
tance of the ship on the surface. 





H. Temple HUMPHREYS, 
Mem. Inst. C.E., County Engineer, Galway. 
January 22nd. 





EXPANDING STEAM; NO GAIN, BUT A LOSS, 

Srr,—Proverbial sayings ‘‘come home to men’s business and 
bosoms,” and are sometimes our best teachers. It is a homely 
remark that ‘‘we cannot eat our cake and have it.” Neither can 
we consume heat in doing work and have the heat. When, 
herefore, steam, superheated steam, gas, or air expands in doing 
work, a quantity of heat exactly equal to the work done must 
necessarily pass out of the expanded fluid, and leave it just so much 
colder. This colder fluid is in contact with the circumference of 
the cylinder, its cover and piston. Consequently, the hotter steam 
over those large surfaces becomes—comparatively speaking as to 
time—instantaneously condensed ; and long before the used steam 
can be exhausted, or pass to the condenser, a quantity of heat 
equal to the cold produced by expansion has ample time to rush 
from such large surfaces to restore the equilibrium. This quantity 
of heat is therefore wasted in the cylinder and condenser or in 
the air, and is exactly equal to the work done by expansion. Hence, 
there is no gain in expanding steam, but a loss; the loss of greater 
piston friction, back action over a larger piston, cut-off valve work- 
ing, and the weight, complexity, and cost of expansive engines, 
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To prevent cylinder condensation, the most inventive ius the 
world has yet known- the illustrious Watt—devised the steam- 
jacket ; not knowing, we may reasonably suppose, that a quantity 
of heat equal to the work done by the expansion of a fluid must 
necessarily pass out of it, and leave it just somuch colder. Conse- 
quently, he could no more prevent the operation of this immutable 
law of nature, than he could prevent the operation of the laws of 
gravitation. Whiether, then, the heat lost by e on in dving 
work be made good by the steam jacket, by the incoming steam, 
or by any other means, such heat must be omnes by the fuel. 
Hence, in expanding steam in a hot cylinder, Watt brought back 
the false principle and loss of cylinder condensation of the atmo- 
spheric engine, though not to the same extent. 

No numeri culation seems to me necessary to establish these 

rinciples, but it may be more satisfactory to some. It will then 
. simpler to take a non-condensing engine, and to assume no 
friction, back action, or other loss, to show the theoretical work 
inherent in a given quantity ot steam. Let this be a column one 
foot high, and one square inch area, at the locomotive pressure of 
120 Ib. above the atmosphere. 
To show the connection of two distinct forces, the impulse and 
ressure of an elastic fluid, first discovered I believe by me, beth 
theoretically and agp ¥ in 1842, the following results have 
been found by the laws of dynamics of elastic fluids ; the first time, 
I think, in which the work done by the expansive pressure of an 
elastic fluid in a cylinder has been found dynamically. 
The formula for the working force of a solid body in motion 


applies also to the free motion of an elastic fluid, * wil, Ata 


boiler pressure of 120 lb. above the atmosphere, the value of vis by 
my formula, which need not be given here, 3174ft. a second, 
9=822, and w= 2710 | Hence the theoretical units of work in 
one foot of steam of one square inch area, at the above pressure, is 
298°39 foot-pounds when found dynamically. 

To énable this quantity of steam to expand sufficiently to do the 
same amount of work ina cylinder, this must be _ 

P+ 147 _ 120 + 147 — 90 

147 147 , : 
say 9ft. long. If then the steam be cut off at 4 of the stroke, 
the work before expansion will be 120 )b., and after expansion 
178°39 }b, and so make up the whole units of work = 120 + 
178°39=298°39 foot-pounds. Now according to the doctrine of Watt 
and the schools, the work of 178°39 lb. is got for nothing ; that is, 
by the mere expansion of the one foot of steam, instead of condens- 
ing it at once, or expending more steam. But by my theory that 
there is no gain in expanding steam, this extra work of 178'39 lb. 
can only be got by wasting a quantity of heat equal to such work 
of expansion, owing to cylinder condensation equal to such work, 
as before explained. 

Tf this be so, it would be more economical to use full pressure 
steam sufficient to do the work of expansion, instead of getting 
such work by wasting an equivalent quantity of heat. Because 
the cylinder required for full pressure steam would be only on = 
2‘5ft., instead of 9ft., to get the same work by expansion. 
Such reduction in complexity, liability to derangement, weight, 
cost, piston and cut-off valve friction and back action, would be of 
considerable importance in the navy, where the greatest sim- 
plicity, durability, and lightness are far more essential than on 
and. In locomotive engines, too, the saving in first cost and wear 
would he worth having, whilst exhausting full pressure steam 
would not increase the loss from back action, because steam 
escapes proportional to its pressure, and at 120 Ib. above the atmo- 
sphere its velocity is 3174ft. a second; this, too, would greatly 
increase the draught. If, however, my theory be true, that it is 
more economical to use full pressure steam throughout the stroke 
than to cut it off and expand it, the steam engine must waste 
more coal than 90 per cent. But even this loss is more discredit- 
able to the advanced science of our day than anything on record 
in the history of science ; a loss of 90 per cent. of the most precious 
production in the world—the source of all other productions, of 
manufactures, railways, steam navigation, comfort, and enjoyment, 
wasting throughout the world hundreds of millions of tons of coals 
and of moncy every year. 

My theory is submitted for consideration with great diffidence, 
because I cannot bring myself to believe that the illustrious founder 
of the science of steam and of the steam engine, made two funda- 
mental errors ; —(1) As regards the economy of expanding steam ; 
and (2) Asfregards the steam jacket ; for the latter was either to pre- 
vent the operation of a law of nature—cold and cylinder condensa- 
tion produced by the expansion of steam in doing work—or to make 
good the loss of heat without an equivalent waste. How, too, can 
we think that so many eminent philosophers, engineers, and 
mathematicians have been all wrong for the last hundred years ! 
those who in England, France, an Germany, have investigated 
the laws of steam, of the steam engine, and of heat; from Watt 
and his contemporaries, Black and Robison, in 1765, to the late 
Regius Professor Rankine, Tyndall, and Balfour Stewart, in 1875. 
Moreover, my theory is in direct opposition to a thousand experi- 
ments which have established—so it is said—the great economy of 
expanding steam, and that the steam engine does not waste more 
than 90 por cent, of coal. 

When a new discovery is made, or a new theory started, much 
time .is saved in discussion by reduc'ng is refutation to the nar- 
rowest Y yancrnd limits. Now, none will doubt the following axioms : 
—(1) We cannot expend heat in doing work and havethe heat too; 
therefore a quantity of heat equal to the work done must pass out 
of the steam, and leave it just as much colder; and this steam is 
in contact with the circumference of the hotter cylinder, its cover 
and piston. (2) Heat from a hot body will rush to a colder until 
both are of the same temperature, if the heat have time to do so. 
Hence, the whole question seems to be reduced to one of time 
only, and this seems to be more than ample. For imme- 
diately the steam begins to expand in doing work, it begins 
to condense the steam on the surface of the cylinder, its 
cover and piston, until their heat supe: heats the'steam, and all in 
contact are of the same temperature. The heat from such surfaces 
is then wasted in the condenser or in the air, and such surfaces are 
left at a lower temperature than the entering steam. Is there then 
time for a quantity of heat equal to the work and cold of expan- 
sion to be so wasted ? 

This, it is believed, can be answered both theoretically and 
precieser: I venture to think that I am the first to suggest the 
jaws which govern the velocity of heat ; for Professor Tyndall, in 
his great work, ‘Heat a Mode of Motion,” has not attempted to 
solve this problem. The velocity of heat seems to me propor- 
tional to its temperature and to the resistance opposed to its 
velocity. For example, the temperature of steam at a pressure of 
120 lb. above the atmosphere is about 349 deg. Fahrenheit, at 
which pressure and tempererature the steam has a velocity of 3174ft. 
a second, as before shown. This, then, is the velocity of heat 
at such temperature against the resistance of the atmosphere 
against steam of the same pressure -= 212 deg.; or a badly con- 
ducting body equivalent to such resistance of 14°7 lb. For steam 
without heat cannot exist, but if it could it would be like water 
without gravitation, incapable of motion. Thus steam and water 
are merely the organisms, the outward and visible signs through 
which such invisible forces act. : For steam, heat, gravitation, 
electricity, attraction, repulsion, the wind, the soul of man, and 
all the great forces of nature are invisible. 

Since the velocity or energy of heat depends on its intensity, its 
velocity from the sun may equal that of light, an hypothesis that 
may enable the temperature of the sun to be determined. more 
accurately than by any other known means. As, then, the velocity 
of steam is the velocity of its heat, one foot of heat. at a temperature 
of 349 deg., will part with (349—212 = ) 137 deg. of heat in the 
aiza part of a second. So far as regards theory. 

As regards practice. In May last I tried a new machine, 





devised to test a new principle, not that here submitted. Those 
experiments showed that 33 deg. of heat from steam of 245 deg. 
passed through 17fin. of steam of 212 deg. in the zh, of a 
second. In how much shorter time the heat would pass could 
not be determined, because the fawn was not strong enough to 
overcome the friction of the multiple at more revolutions than 


=37'5a second. But my machine, moved by steam of 1201b. 


above the atmosphere, can measure the time of the velocity of 
heat to the part of a second, and much more with more 
pressure. e see, then, both by theory and practice, that the 
velecity of heat is so tas to give ample time to waste a quan- 
~T of heat equal to the work and cold of e sion in the cylinder. 
will conclude this letter with a scientific prediction which is 
sure to be realised. Efficiency, economy, and simplicity, are theonly 
criterions of excellence. h steaee steam engine is the most 
, wasteful, and co machine ever devised. Hence, 
the inventive genius of Watt and his marvels of contrivance were 
all devoted to apply false principles in a false way. These, there- 
fore, will be superseded by some engine which wiil be a very 
miracle of simplicity, power, and economy, saving all the present 
engine wastes, millions of tons of coal, and millions sterling every 
year. This prediction is based on the great primal law on which the 
universe, and all that therein is, w.. created—ceaseless change 
without loss, Therefore, heat ought to be changed into power with- 
out loss ; and so it will be when some philosophic genius sha]] arise, 
and instead of going to Watt and the schools, s go direct to 
nature, and observing, with the eyes of his mind, what her laws 
really are, shall apply them without loss, This will surely be 
because there is no such thing as a law of loss in the world, 
especially 90 per cent. of such inestimable gifts of heat and 
light in coal. Wherever, therefore, we find material loss in any 
application of power, we may feel quite sure that it is not used 
according to the laws of nature, and set about trying to discover 
what those laws are. B. B. 
London, Jan. 25th, 


THE CLASSIFICATION OF ELEMENTS, 

Str,—In the last number of your valuable journal is a paragraph 
on the “‘ Classification of Elements,” by M. Mendeleef, in reference 
to which I have to make the following remarks :—First, the 
periodic law showing the existence of a simple relation among the 
elements when arranged in the natural order of their atomic 
weights was first lished by me in the Chemical News for 
August 20th, 1864, (vol. x., p. 94). Iagain called attention to it 
in the same journal for August 18th and 25th, 1865 (vol. xii., p.p. 
83 and 94), and on March Ist, 1866, read a paper on the subject 
before the Chemical Society. All this was some years before M. 
Mendeleef had printed anything upon the question. Secondly, 
with regard to the application of such a law to indicate the gaps 
which exist in the system of the known elements, I may mention 
that in the Chemical News for July 30th, 1864 (vol. x., p. 59), I 
pointed out thatin the group of elementscontaining carbon, silicium, 
titanium, and tin, there was an element wanting, A vine an atomic 
weight of 73 ; being, in fact, the ekasilicium of M. Mendeleef. 

Joun A. R. NEWLANDs; F.C.S8, 

9, Mincing-lane, London, January 25th. 








ROTARY ENGINES, 

Sir,—I observe in last week’s ENGINEER an engraving illustrating 
a rotary engine, the invention of Mr. Coomber, of Birmingham. 
Now I have nodoubt but the invention is original as far as he is 
concerned, but I think it — to state that I am aware of three 
different inventors in addition to Mr. Coember of the same 
arrangement, and that I saw an engine at work on this principle on 
board a steamer in the harbour here about fifteen years ago. It 
was constructed from the designs of Mr. M. McOnie, formerly of 
the Clyde Foundry, and now with Messrs. Blake, Barclay, and 
Company of this town. It created some local interest at the time, 
and the result was that at least three different inventors claimed 
priority as to the arrangement. 

A GREENOCK ENGINEER. 
Greenock, January 24th. 





ARTILLERY REFORM, 


S1r,—Would you permit me to invite discussion on the following 
principles relating to artillery construction, and which I am aware 
are opposed -to those generally received. (1) The expansive energy 
developed in the bore of a gun by the accumulated heat of repeated 
discharges of powder is in excess of the direct pressure .(non- 
pce, arta exerted by the gases generated simultaneously there- 
with. This expansive energy naturally takes the line of least resis- 
tance, i. ¢. in a long massive gun like the 80-ton gun, inwards. 
The bore of this gun, in spite of the pa of the charge, has 
permanently expanded inwards. In shorter guns, where the grip 
on the tube is not so extensive, the expansive energy has in some 
instances exerted itself in a longitudinal direction, causing ,the 
tube to project some distance from the muzzle, It is thus proved 
that a good conductor of heat is not the proper material for artil- 
lery construction, since its inherent expansive energy tends to self- 
destruction. A close grain metal exerts the maximum expansive 
energy of its class, when under the application of heat. To 
diminish or destroy the expansive energy of the bore éf a gun, it 
becomes necessary to separate its particles as much as possible, in 
fact honeycomb it. In the 80-ton gun the tube has, with the 
instinct of self-preservation, performed this feat. To diminish or 
destroy the expansive energy of the body of the gun it becomes 
necessary either to honeycomb the whole or to isolate the tube by 
the insertion of a tube of non-conducting material between the 
bore tube and the gun proper. The expansive energy of a metal 
equals its crushing force worgis 

Expansive energy of steel tube, per square inch- - 150 tons 

Maximum force of powder- - - - - - - - - 40 


Self-destructive energy - 110 tons 
To support which the guns are increased in thickness to an extent 
which the force of the powder cannot possibly require. 
J. L. Happan, M.1.C.E. 





BOLLER COMPOSITION, 

Sir,-- It is a pity that Mr. V. Sankey’s fine writing is not applied 
to some better subject than Stone’s composition. The general 
remarks as to the advantages of having steam heated surfaces 
covered with a good non-conducting composition are obvious, but 
of all those I have seen in use Stone’s is certainly the worst non 
conductor, and that which has the least cohesion. Ihave only been 
able to find two places-in London where it has been used for a 
short time, but where it will not be used again; for two reasons, 
first, it does not stop long in its place; and second, the steam users 
will have no more of it. Now, Mr. Sankey writes about a series of 
experiments made wherein the qualities of Stone’s are compared 
with the qualities of “ the best and most extensively used” of all 
the compositions, and the result of these experiments is that 
Stone’s is the best, of course. May ask where these experiments 
took place? Can the two be seen alongside of each other? I ask 
these questions, because in the only two places where I, or the man 
I have asked, have seen or heard of Stone’s composition, Leroy’s 
has been preferred. 

In the first of those places it fell off in a few months, and 
F. Leroy and Co. had to replace it; in the other, one boiler was 
covered by F. Leroy and Co., and the other by Stone. These two 
may be seen now, but not for long, because the one covered by 
Stone will soon be stripped and covered with “‘the best and most 
extensively used.” As I ask for the place where these wonderful 
experiments have been mace, I feel bound to give names and 
addresses of the two places I have mentioned above, without asking 
that they should be printed, but to enable you, Mr, Editor, to get 
the assertion verified. May | ask this scientific gentleman why he 
puts an iron casing enclosing 2in, of air to still more prevent 


SS 








radiation, if the position itself is such a good non-condyctor ? 
I can give names and addresses where Leroy’s 8 been, and is still, 
in use for eight, nine, and ten years, without any apparent change; 
I should like to know of a case where Stone’s has been for one fifth 
of that tirae, Le LuBEz. 





AXLE BEARINGS, 

S1r,—I have no desire to question the accuracy of the results 
given as to the superior wear of the Parsons white brass over the 
ordinary white metal as given by the White Brass Company in the 
table to which my letter of the 14th refers, but, on the other 
hand, I et see that they account satisfactorily for the much 
more favo' le results of the wear of Dewrance's white metal as 
shown in the official trial I have already referred to. The White 
Brass Company account for the discrepancies between the results 
of their recent trials and those I have mentioned by the following 
reasons :—First, that they were made at different times on different 
lines of railway. Secondly, that the speeds were different. 
Thirdly, the weight per inch, they feel sure, was much greater in 
the case of the white brass trials than in those referred to by me. 
Fourthly, that a special attendant accompanied the train in the 
case of Dewrance’s white metal, while in the other case the bearings 
took their chance of lubrication. Lastly, that the white brass made 
at the date of the trial is nothing like so good as that made now. 

With to the first reason given, it does not seem to me to 
bear at all upon the subject of comparison; the second—with: 
regavd to the respective speeds—as no data are given, the presump- 
tion is as much in favour of their being about the same speeds in 
the trials as that they were in favour of either one metal or the 
other. Thirdly, with regard to the weight per inch on the bear- 
ings, I have given the data in the case of the South-Western 
Railway trials, but don’t find it in the return of the trials on the 
Great Northern Railway of the white brass. Fourthly, the proper 
lubrication being assured by an attendant travelling with the train 
is surely not a part of this question, as it must be presumed that 
aig ei lubrication must be obtained before any reliable result can 

attained. 

With regard to the last reason given, that the white brass is 
made better now than it was fourteen years ago, I would not for a 
moment question this ; but is not the same argument applicable to 
Dewrance and Co.’s white metal ? 

The White Brass Com a4 give the proportions of the different 
metals used to make the Bab it’s alloy as in the original specifica- 
tion, but Dewrance’s metal as made now by Dewrance and 
Company, and which gives such extraordinary results, is quite 
different, and is the result of careful and costly experiments 
carried over a period of more than twenty years, 

I do not think the White Brass Company, any more than Dew- 
rance and Company, would be willing to give to the world the 
results of their experience, neither is it to be expected that the 
Phosphor Bronze Company should explain how they make their 
very excellent material, which must have cost them years of 
expensive research ; but what the public have a right to expect is 
that they should be made acquainted with the value of these 
severa) results, so as to judge of their value with respect to the 
general good to be obtained, and so benefit those whose enterprise 
and skill has led to such beneficial results. JoHN Davis. 

176, Great Dover-street, Borough, January 26th. 








CLEVELAND INSTITUTION OF ENGINEERS.—The third meeting 
of the session was held in Mr. Willman’s Fine Art Gallery, Sta- 
tion-street, on Monday, the 17th inst., Mr. Thos, Wrightson, 
president, in the chair. After the usual routine business had been 
gone through, the adjourned discussion on Messrs. Gjers’ and 
Hill’s papers was :esumed and carried on with much animation by 
Messrs. Willans, Hawman, Stoker, Wilson, Taylor, and others. 
The president read a letter from Mr. Giers, who was unavoidably 
absent, containing bis reply, and Mr. Hill then gave his, brietly 
defending his opinions. The president then gave a very exhaustive 
demonstration of the exact amount of loss of pewer due to clear- 
ance, the point upon which the debate had mainly turned, showing 
that it was very small indeed. This wound up perhaps the most 
interesting discussion the Cleveland Engineers have ever had at 
their meetings. On account of the large attendances at them, the 

lace cf meeting had to be changed in order to secure a larger hall. 
har. Wm. Henman, architect, Stockton, then read a very practical 
and well-written paper on ‘‘ The Economic Construction of Dwell- 
ing-houses for the Working Classes.” This paper created the most 
lively interest, as it touched on many points bearing upon Stockton 
and Middlesbrough. There is likely to be an animated discussion 
at next meeting. Mr. Henman exhibited at the close a very in- 
genious mode of hanging wiadows, devised by him. His paper was 
profusely illustrated with drawings, which will all appear in the 
printed proceedings of the society. 

DeatH OF Mk. Wm. Bovucu, oF SHILDON.—We regret to 
announce that Mr. William Bouch, C.E., of Shildon, chief engi- 
neer in the locomotive department Shildon Works of the Stockton 
and Darlington Railway Company, died Wednesday week. Mr. 
Bouch has for some time been in failing health. So far back as 
the spring of last year he was induced to try the effects of change 
of scene and climate, for what was then regarded as temporary need 
for relaxation merely ; but debilitated strength was followed by 
more decided symptoms of disorder, and for the last few months 
he has been a confirmed invalid, residing in the temperate climate 
of the south coast of England. The death of Mr. Bouch removes 
one of the most prominent engineers of the North, and one of the 
most energetic promoters of the iron industry. He was 62 years 
of age ; and of this time 36 years huve been spent in the service of 
the Stockton and Darlington Railway Company. He was one of 
several young men who learned their business with the Mesers, 
Stephenson, of Newcastle. From the shop of the Messrs. Stephen- 
son, Mr. Bouch proceeded to Russia, and became appointed chief 
engineer on a vessel in the Russiannavy. After remaining in that 
capacity for several years, he returned to England in 1840, and 
entered the employ of the Stockton and Darlington Railway as 
locomotive superintendent. In 1840 the works of the Stockton 
and Darlington Railway were confined to Shildon, and there were 
but twelve or fourteen engines on the line. At the present time there 
are 320, and the works have not only been extended at Shildon, 
out new and large works have been erected at Darlington, 
Waskerley, Kirkby Stephen, and Middlesbrough. Those at Shildon 
are now merely employed in repairing mineral wagons. The 
number of workmen is 2800, and the annual amount paid in 
wages is about £216,000. In the development of the motive 

wer, Which has conduced to the success of steam locomotion, Mr. 

uch has played an important part; and it may fairly be said 
that the locomotive steam engine owes not a little of its efficiency 
to his inventive genius. Aniong the inventions which he has 
atented may be mentioned the “‘radial screw reversing gear,” 
rought out by him in 1865; the patent ‘‘ steam retarder,” the 
object of which is to bring a brake power to bear upon the cylinder 
pistons ; and also the crane for travelling on rails, which by the 
improvement of the shear legs, enables a disabled engine to be 
lifted in four or five minutes. The minor improvements which 
have been supplied by him are numerous, and, collectively, have 
done much to increase the power and efficiency of the locomotive. 
Mr. Bouch was early identified with projects for developing the 
iron industry, and we find him a prominent member of various 
iron-producing firms. He was a director of Hopkins, Gilkes, and 
Co., Limited ; of Gilkes, Wilson, Pease, and Co. ; of the Darlington 
Forge Company, Limited ; of the Beerpark Coal and Coke Com- 
pany; of the Eden Valley Mining Company; and of Cowans, 
Sheldon, and Co., Carlisle. In addition to the manifold duties 
which have been enumerated, he was the engineer for the Weardale 
and Shildon District Waterworks Company, in conjunction with 
Mr. Hawkesley, C.E. He was also engineer for the Consett 
Waterworks Company ; and held besides a considerable standing 
in many engineering rompanies. He was a prominent member of 
the Mechanical Engineers’ Association, and was highly respected 
by that body. 











END VIEW OF LAST ARCH. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, | Great Northern Railway. Our English readers, at all | fully for signals, saw them, and accepted their intimation 
oe ~<a events, re no doubt by this time in possession of the facts | that the line was clear. The third hypothesis suffices, in oyr 
YVEAU, que 


PARIS.—Madame 

BERLIN.—Asuer and Co., 5, Unter den Landen. 
VIENNA.—Messrs. GeRoLp and Co., Booksellers. 
L#IPSIC.—A. TwieTMEYER, . 

NEW YORK —Witimer and Rocers, 47, Nassau-street. 














PUBLISHER’S NOTICE. 


*," We this week publish a Double Number of THE ENGINEER, 
containing the Index to the Fortieth Volume, including a Com- 
plete Classified List of the Patents issued during the past six 
months. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copii 

*,.* In order to avoid trouble and confusion, we find tt necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion im this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, e stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 


these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

A Sosscriper. — We never recommend special machines, 

M. R. C.—A letter lies at our office for this correspondent. 

Sream Users (Cork).—A letter Lies at our office for these correspondents. 

B. W. W.—We are unable to furnish the names of the persons to whom you 

er. 

re S —Send your plans to the Admiralty. A patent is of little or no use 


in your case. 

L. R. F. (Litge).—The drawings to which you refer appeared, not in THe 
EnainerEr, but in another journal. 

E. R. D.—We can trace no resemblance between your sketch and Bannei’s 
wind cowl. The latter involves the action of the induced current ; yours does 


not. 

J. J. B.--Jt is impossible to decide precisely your rights without knowing all 
the terms of the contract. If, when you ordered the particular material, 
the use to which it was to be put was specisied, and the manufacturer agreed 
to supply you with an article jitted for that purpose, then it is probable 
that he would be held to have guaranteed the material, and thereby become 
liable for its shortcomings. It is a pure question of contract. 

F. F. (Boston). -Assuming that the greater portion of the weight of the fly- 
wheel is concentrated in the rim, and the number of revolutions are equal, 
the controlling effect of the 16/t. wheel will be four times that of the 8ft. 
wheel, because the vis viva of a ty-wheel varies as the square of the angular 
velocity, and the angular velocity of the 16ft. wheel is twice that of the 8ft. 
wheel. The larger wheel ters most resi Jrom the air. You 
must be careful not to lec the angular velocity exceed 100/ft. per second if the 
wheel is of cast iron, or you may burst it. 








CONICAL ROLLING MILL. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers give me the names of the makers of 
conical rolling mills for boiler and tank-maker’s use, and where a set may 
be seen at work ? BP. & 

London, January 24th. 





LEAD WIRE, 
(To the Bditor of The Engineer.) 
Str, —Can any correspondent oblige me with the name of a firm making 
lead wire? J. 8, 
Nottingham, January 25th. 
GROUND GLASS. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent inform me where ground glass can be 
purchased ? T. C, 
January 25th. 








CONDENSER PACKINGS. 
(To the Bditor of The Engineer.) 


Sir,—Any correspondent would much oblige by informing me where 
Harne’s patent condenser packings can be obtained. WW, FF. 
Cornwall, January 2Jth. 





SUBSCRIPTIONS. 

Tue ENGINEER can de had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office, on the following terms ( paid in advance):— 

Half-yearly (including double sate co ce oe AO léa 6d, 
Yearly (including two double numbers, - £1 9, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tur ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Enatnger Volume, price 2s. 6d. each 

The sollowing Volumes of Tuk ENGINEER can be had, price 18s. each —Vols. 

5, 10, 14, 24, 25, 26, 38. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 

following rates will receive THE ENGINEER weekly and post-free. Sub- 

scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Ho) Denmark, tt, 
France (Paris only), Germany, Gibraltar, India, I Japan, Malta, 


Natal, Netherlands, New Brunswick, Newfoundland, 
New Zealand, Po , Roumania, Switzerland, Tasmania, Turkey, 
United States, West 


Coast of Africa, West Indies, China, via South- 
ampton, £1 16s. 


Kemittance by Bill in London,—Austria, Buenos Ayres, Ceylon, France 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Spain, Sweden, £1 lés. Chili, Borneo, and Java, £2 5s. 


ew South Wales, 





ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 

single advertisements from the cowntry must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all icable re- 
gularity, but regularity cannot be guaranteed in any such case, AU 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS Detiveren BEFORE Six o'CLOOK oN 

Tuurspay Evenine in gace Ween. 

*%,* Letters relating to advertisements and the publishing department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Editor of Tug ENGineER, 163, Strand. 








MEETINGS NEXT WEEK. 
INSTITUTION OF CiviL ENoingers,—Tuesday, February Ist, at 8 p.m. : 
“Holyhead New Harbour,” by Harrison Hayter, MICE. 

. _ CHEMICAL Soctety.—Thursday, February 3rd, at 8 p.m.: “On the 
Formation of the Hydrocarbons of the Ca Hgn and Cn Hyn—g series, and 
their Combination with the Haloid Acids and othe: Compounds,” by 
H. E. Armstrong. ‘Note on the Formation of Anthrapurpurin,” by 


W H. Perkin. “On High Melting Points, with special reference to 
Metallic Salts,” by T. Carnelly. ‘On Metachromism or Colour Changes,” 
by W. Ackoyd. 
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_. THE ABBOTS RIPTON COLLISION. 
An accident of a ver exceptional character took piace 
on Friday night at Abbots Ripton, a small station on the 


so far as they can be ascertained, but it is worth while to 
place the particulars on record in our pages. They are, on 
the whole, very simple. A coal train consisting of thirty- 

ms, drawn by one engine, left New England, a 
place close to Peterborough, at 5.53 on Friday afternoon, 
and ran to Abbots Ripton, a distance of about eight miles, 
in fifty-four minutes. At this point the driver proceeded 
to shunt his train in order that the up Scotch express 
might passhim. When nearly into the siding the express 
came up and ran into his train at fuli sped, striking a 
wagon—about the precise position of which there is some 
uncertainty—somewhere not far from the engine. The 
wagon was smashed to atoms, the express was thrown off 
the rails, and the carriages following it were heaped on one 
another and upset. Strangely enough, in spite of the 
violence of the collision, it does not appear that any 
one was killed by it, though a good many were hurt more 
or less seriously, A large packer of the passengers were, 
however, entangled in the ruins, and as soon as those 
unhurt could collect their senses they proceeded to extri- 
cate their companions. Some of the officials at once went 
back along the line and laid fog-signals to stop up trains 
following the express. Mr. Usher, a telegraph inspector, in 
the Great Northern Company’s service, was one of those 
unhurt, and knowing that down trains were due at the 
time, he at once ran to the signal-box, got some fog-signals 
and gave them to a porter to place on the down line. He 
then went to the engine of the coal train and directed the 
driver to run to Huntingdon as quickly as he cculd for 
medical aid. A guard accompanied Mr. Usher on the 
oagine They had left Abbots Ripton but a short distance 
behind them when they saw what proved to be the down 
express to Leeds approaching. The driver of the goods 
engine whistled to attract attention, and the guard on the 
foot-plate showed a red lamp. The express had just before 
run over the fog-signals, Mr. Usher did not wait to see 
what followed, but ran on to Huntingdon. ‘he driver 
of the Leeds express on running over the fog-signals 
shut off steam, put on his brakes and used every exertion 
to stop, but he was unable to pull up in time, and ran, he 
says, at a velocity of 15 miles an hour into the débris of the 
up express. far as we can learn 11 deaths have re- 
sulted. The engine of the Leeds train was turned over in 
the ditch, but it does not appear that any one in this train 
was killed. The engine in question was one of the outside 
cylinder bogie locomotives, designed by Mr. Stirling for 
working express trains. It was the identical engine exhi- 
bited last September at Darlington, and has been illustrated 
in our portfolio of working drawings. 

Captain Tyler opened the Board of Trade inquiry into 
the circumstances of the accident on Monday afternoon, at 
Peterborough. He continued the investigation on Tues- 
day, and adjourned it on the evening of that day, while 
au inquiry is pending, until Tuesday week. It would be 
obviously improper to pronounce a definite opinion as t+ 
the part taken by any one in the management or working 
of the line on the night of the acc'dent. But there can be 
no objections to commenting on the facts which have been 
testified to by the witnesses examined. In order to make 
the subject more intelligible we have given at page 69 
a small map of the Great Northern line between 
Peterborough and Huntingdon. This section of the line is 
worked on the block system, and this being the case it is 


obvious that the - express and the coal train should not. 


have been at Abbots Ripton together. It is evident, 
therefore, that the block system has once more failed, as it 
has frequently done before, to secure in practice that im- 
munity from catastrophe which its theory promises. We 
shall, for the moment, — nothing about the part played 
by the down express in the affair, to that we shall come 
presently. It is clear that if the collision had not hap- 
a= in the first instance, the down train would not have 
illed anyone at Abbots Ripton. The question then to 
be settled is, how came it to pass that the block system 
failed to keep the express at a safe distance from Abbots 
Ripton until the coal train had been shunted? An attempt 
has been made to prove that the coal train 
should have been shunted not there, but either 
at Huntingdon or at Holme, but this is quite 
beside the question; if the block system works 
roperly a train may be shunted anywhere without the 
east danger. It has also been urged that unpunctuality 
was the cause of the catastrophe, the up mail being about 
eighteen minutes late, But the essence of the block system 
is that it specially provides against the consequences of 
unpunctuality. If trains kept invariable time, and the 
time bills were properly drawn up, block signals would 
not be wanted. It is clear that the accident was the result 
of a failure on the part of the block system to maintain 
its efficiency. It must be borne in mind that there are 
three distinct elements in the working of the system. 
These are the efficiency of the signalmen, the efficiency of 
drivers and guards, and the efficiency of the instruments ; 
that is to say, of the telegraphic apparatus, and of the 
s@maphores and their appurtenances. A failure on the 
part of any one of the three will render the other 
two useless, There are three possible solutions of the 
mystery—if we may call it such—of Friday night. 
Either the signalman at Abbots Ripton did not use 
his signals to protect the place, or the driver and fire- 
man of the up express did not obey the instructions given 
by the signals, or the signals did not act. We reject 
the first hypothesis, because it was proved that. the sigual 
levers were at danger in the Abbots Ripton cabin and 
could not be moved because some of the trucks lay on the 
signal gear. But apart from this, the very fact that the 
coal train was going into the siding is absolutely conclusive 
that the signalman must have put the semaphores at 
danger, because the points are iatecadend with the signals, 
and could not be moved until the station was protected. 
We have next to consider whether the driver and fireman 
of the express disregarded the warning conveyed to them. 
We reject this idea at once. They were careful, steady 





men, and men of experience. We have the testimony | 


of both driver and fireman that they looked out care- 





opinion, to explain the whole matter. In saying this, we 
wish to ourselves from the accusation of having 
jumped to conclusions, by adding that it is possible some 
facts may be elicited when the mquiry is resumed which 
are not now available. So far as the inquiry has gone, 
however, it appears to us io supply as much evidence as 
can be desired that the sigra!s did not act'on the night of 
the accident. All the witnesses agree that the weather was 
fearful, wind, frost, and a tremendous snow-storm combining 
to do their worst. Now the driver of the express and his 
fireman agree that the Abbots Ripton signal lamps showed 
a clear white light, whereas the light should have been red 
had the spectacles of the iamps worked in obedience to the 
levers in the signal cabin. eir failure to operate is attri- 
buted to the snow which had accumulated abcut the posts. 
If the testimony of the driver and stoker of the express 
concerning the condition of the signals were unsupported, we 
should reject it as being totally opposed to that supplied by 
the position of the levers in the signal cabin. But it would 
appear that the failure of the signals was not confined to 
Abbots Ripton. All the signals about the district seem 
to have suffered in the same way from the same cause. 
Thus, the station-master at Holme tried to stop the coal 
train in order to shuntit there, but the driver ran through 
his signals, which he asserts showed a white light. The 
signalman called the attention of the station-master to the 
fact, and the latter at once sent for platelayers to work the 
signals, He found after the coal train had passed that 
the Holme signal when it should have been at danger 
stood at caution, which on the block system means—on most 
roads—line clear. When the down 5 p.m. from London 
passed, the starting signal which should have gone up 
did not do so. It was found on examination to 
be so clogged with snow that it would not work, 
Simpson, a guard of the down express, after it had 
run into the débris of the up express, went into the 
signal cabin and ascertained that the line was blocked 
both ways as far as the evidence of the levers went. He 
then started down the line and met a second up express 
coming from Leeds which had been stopped. He got on 
the engine of this train, which drew up slowly to Abbots 
Ripton, and when he approached the distance signal the 
driver called his attention to the fact that it was showing a 
white light at the distance of fifty yards or so, although it 
showed a red light when he was under it. Edith, the 
driver of this train, states that he was stopped at Wood 
Walton by the sigualman showing a red hand lamp, for 
the signals then stood at all right m spite of the position of 
the levers in the box. It cannot be believed that all these 
men told Geliberate falsehoods, and we see no reason what- 
ever to doubt that,as we have said, all the signals acted 
imperfectly on this section of the tine on Friday niglit. 
Until the conclusion of the inquiry we reserve all expres- 
sion of opinion as tu whether this failure was or was not a 
necessary concomitant of the snow-storm. 

Let us now return to the down express. If this train 
had been stopped in time, as we have already explained, 
very little harm would have been done except to the 
rolling stock of the company. The question is, Why was it 
not stopped? Falkinder, the fireman of this train, says 
that’ the Abbots Ripton distance signal showed a beau- 
tiful white light. The evidence of Wilson, the driver, cor- 
roborates this. It is not quite certain whether tae signal- 
man had or had not tried to put this signal at danger at this 
time. This point wil! be cleared up no doubt as the inquiry 
proceeds. The first that Wilson knew of danger ahead was 
when he ran over the fog signals. He at once did all he 
could to stop, but he was not able to reduce his speed 
below fifteen miles an hour before he ran into the débris. 


' Now, unfortunately, we do not .know precisely how far up 


the line the fog signals had been laid down, nor is it likely 
that the precise distance will ever be ascertained. We do 
know that they were nearer to Abbots Ripton than the 
distance signal was. The interval between the distance 
signal and the cabin is 1050 yards, The fog signa's were, 
therefore, less than this distance from the smashed train. 
We shall not be far wrong if we assume that the down 
express was running at quite fifty miles an hour. If our 
readers will turn to the table published in our impression 
for 25th June, 1875, they will find that a Great Northern 
train, very similar to that with which we are dealing, vould 
not be stopped in less than 3663ft., or 1221 yards; and 
these facts enable us to check the statements of the driver 
as to the speed at which he wasrunning. The distances 
traversed by trains in being brought to rest are as the 
squares of their velocity. Now a train running at tifty 
miles an hour could, we see, pulled up in 
1221 yards, but a train running at fifteen miles 
an hour could be stopped, under the same conditions, 
in about 110 yards. It would appear, therefore, that the 
fog signals must have been laid down at about 1111 yards 
from the cabin, or beyond, the distance signa!. But this 
we know from the evidence of the stoker could not have 
been the case. It follows, therefore, either that the train 
was not running at 50 miles an hour when the brakes 
were applied, or that it was running at a much higher 
speed than 15 miles an hour when it struck the other 
train. Another reference to our table will show that 
with the Westinghouse automatic brake it would have 
been possible te stop the express in 259 yards, and with the 
continuous brake of least efficiency tried, the train could 
have been pulled up in 545 yards. Is it necessary to add 
another syllable to show that a fairly good continuous 
brake would have deprived the Abbots Ripton accident 
of nearly all its horrors, and would have spared the 

kets of the company many tnousands of pounds? It is 
only due to the wa oe dh add that it has been stated 
that no company will take steps to adopt a continuous brake 
until the report of the Railway Commission is published. 
We believe that the report of the engineers concerned in 
the brake triais of last summer has long been complete. 
It is to be regretted that it has not yet been made public. 


THE ERITH STRIKE, 
Tue importance of the interests involved renders it unne- 
cessary that we should apologise to our readers for referring 
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once more to the Erith strike. It is universally admitted by 
all parties that, comparatively insignificant as the refusal of 
Messrs. Eastons and Anderson’s hands to prevent a mode- 
rate extension of the piecework system may be in itself, 
the action taken since the turn-out, by the union on the 
one side, and the masters on the other, has invested the 
event with all the dignity and weight which may be 
attached to the first skirmish in a regular campaign. The 
recent history of the strike may be told in a very few 
words. The men who turned out have, one and all, refused 
to resume their places in the shops on the conditions laid 
down by the firm. These conditions were simply that the 
men should accept such piecework as Messrs, Eastons and 
Anderson thought proper, under the penalty that if they 
did not accept these conditions before the night of last 
Saturday, they would be regarded as dismissed definitely, 
and should never again obtain employment from the firm. 
In one sense, therefore, the strike is at an end; the men aie 
discharged, and Messrs.Eastons and Anderson have nothing 
more to do with them, and if the union had not interfered, 
by this time the yacancies would have all been filled up, 
and the Erith Works would have been in full instead of 
restricted operation. It is evident that the men could not 
have given way without abandoning the principle for 
which they are fighting, and it is due to the union to add 
that the Amalgamated Engineers are responding very 
heartily to the appeals made to them for money to aid the 
hands who had turned out. The picket system is still in 
force, and considerable difficulty is experienced in getting, 
or rather in keeping hands, in the Erith shops. One of 
the most interesting features of the whole affair is the 
good temper with which the contest has hitherto been 
fought on both sides. There is very little display of ill-feel- 
ing ; but the determination that the thing shall be fought 
out to the end is none the less manifest. The matter is far 
too serious to excite feelings of petty spite. Some chapters 
are being added to the literature of strikes, for almost 
every day we have a new statement of the arguments of 
the men, and a moderate amount of correspondence on the 
subject has already appeared in the daily press. There is 
just a little danger that the real facts of the whole affair may 
be ultimately hidden under a multitude of words, It is very 
desirable that this should not occur, and in order that our 
readers, at all events, may escape mystification and under- 
stand clearly what the contest is about, we shall endeavour 
to put the facts in the simplest possible way. 

And first let us explain what did not give rise to the 
strike. Some persons imagine that the men turned out 
because Messrs. Eastons and Anderson wanted them to do 
piecework. This is not the truth, although it is very like 
the truth. Piecework had long been the rule in the Erith 
shops, and had not given rise to any strike. What the 
men objected to was notpiecework, but to the extension of 
the system. The men have been content that a little 
piecework should be done, but they would not recognise 
the right of the employers to have a great deal of work 
done by the piece. If the only question raised had been 
how much or how little piecework should be done in the 
Erith shops, tl employers’ association would probably 
have left Messrs. Eastons and Anderson to fight out their 
own battie unaided; and it is also probable that the union 
would have given no assistance to the men. But both the 
masters and the men understand clearly that the true point 
at issue is not thé amount of work done by the piece, 
but the right of the masters to fix that amount. The dis- 
puie is not about a job. It is not narrowed to a disagree- 
ment as to whether a few hundred fairleads are or are 
not to be made by the piece or by the day. The question 
to be settled involves a principle, and is not limited to a 
detail, and this is the reason why the Erith strike is a 
matter of national importance. 

We have already discussed this question in what we may 
perhaps term its benevolent aspect; that is to say, we have 
considered the arguments concerning selfishness urged by 
the union agaist piecework, and we have endeavoured to 
show that on the whole it is bad for the men that they 
should rest content to gauge their powers of earning money 
by the capacity of the most incompetent and unworthy mem- 
bers of their ranks. But the questionadmits of being treated 
in a rather different way, and to this we beg our readers’ 
attention. It cannot bedisputed, we think, that an employer 
has a right to say how he will have a particular operation 
performed, provided he pays for the performance. If, for 
example, Messrs. Eastons and Anderson decided that it 
would be better to have the fairleads, over which the dis- 
pute began, made at the old shops in London rather than 
at the new shops at Erith, the men could hardly raise a 
legitimate objection. If the firm thought it well to make 
the pulleys of gun-metal instead of iron, the decision was 
one with which the mep, had really nothing whatever to do, 
and we do not believe that any union would at pre- 
sent attempt to ceerce employers on such points. It 
is worth while to add, however, that if union doctrines are 
to be pushed nearly as far as they will go, circumstances 
may arise under which the union would find ground 
for interference. As regards the locality in which work is 
done, for example, such a case might present itself as one 
in which a firm had two different establishments in differ- 
ent towns; in one labour might be scarce, in another fitters 
and turners might want work. The union might ‘then 
direct the firm to have a given job carried out in the town 
where most hands sought employment. As regards 
material again ; it might be that two contracts were avail- 
able, one for brass or gun metal, the other for iron goods ; 
the workers in iron might be well employed while the 
brass hands lacked work. The union might then instruct 
the firm that they would only be allowed to take the brass 
contract. It is true that unions have not yet pushed 
things quite so far as this. Not because union leaders have 
lacked the will, but because the men are hardly prepared 
to follow quite so far as their chiefs would advance if they 
had the power; but they have gone very near it. The 
closing of pits on certain days of the week to reduce the 
output and keep up prices by the men is not unknown in 
our coal districts; and hundreds of instances of the deter- 
mination of labour to define to capital how and when certain 
things are to be done, will suggest themselves we think toour 








readers. Now, it is obvious that 2 man who has learned a 
trade and health and strength, is in a sense a 
re and he has an absolute title to dispose of his 
labour how, when, and where he thinks proper. If such a 
man is offered piecework and thinks fit to refuse it, no one 
can assert that he has done more than exert his privilege. 
If he joins a benefit society and so obtains the aid of his 
fellow men, giving them his aid in return, he has acted com- 
mendably. Here an apparently complex question arises. 
The employer of labour has no right to force piecework on 
any man. Yet if this be true, it is equally,true that the men 
have no right to force day work on the masters. But the 
Erith strike is evidence that the masters wish to claim the 
liberty of employing men either by the day or by the piece 
as may seem best, while the men are totally opposed to 
earns. and only permit it to be carried out at all 

use they have hitherto not been sufliciently powerful 
to prevent it. It would thus appear that the employers on 
the one side and the men on the other are each doing what 
at one and the same time they have and have not-a right 
todo. The masters have no right to force piecework on 
the men, and yet they have a right to say how their work 
shall be done. The men, on the other hand, have no right 
to force day-work on the masters, yet they have a right to 
decline piece-work. Out of this anomalous and involved 
jumble of right and wrong, it may not, at first sight, 
appear to be possible to extract the truth, and yet it 
is very simple. So long as the action of either party 
in such a dispute is negative, it is right; if it 
becomes positive, it is wrong. In other words,’ if 
the masters offer piecework, and it is declined, they have 
no right to force it on the men; if the men refuse to do 
the work in the required way they become useless to 
the employer for the time being, and may be discharged, 
but no steps should be taken by the masters to prevent these 
hands getting a berth elsewhere. In the same wey the 
men who refuse piecework should retire quietly, and per- 
mit the employers to fill up their places without hindrance 
or obstruction of any kind. It will be understood that we 
have here laid down what may be called the broad moral 
law on the questions involved, but it is certain that this 
Jaw is not observed, and its non-observance constitutes a 
most deplorable feature of trade disputes, because bad 
feeling and enmity are too frequently set up in the hearts 
of both men and masters by the knowledge that each is 
doing what the other holds that his opponent has no moral 
right to do. A party whose opinions are entitled to some 
attention, hold that questions of morality have even less 
to do with trade disputes than questions of law. But it 
is certain that, whether this be true or not, each side in- 
variably accuses the other of departing from the principles 
of trade morality. It is an unfortunate circumstance that 
there is no tribunal to which both employers and employed 
can apply in order to have trade disputes adjusted, and 
the consequence is that the moment what we have termed 
for want of a better title the moral law of labour and 
capital is broken by one party, the other party acquires a 
right to break it also. As in the case of nations, it is 
immoral to kill a soldier until war is declared, although the 
deed is not immoral after the commencement of hostilities, 
so if men act energetically to close the works of an 
employer, regardless of the consequences to him, the 
employer at once acquires a right to use his influence to 
prevent the strike hands from obtaining work. This 
would not be the case if the contending parties had an 
authoritative tribunal to appeal to, and in this country we 
must, we suppose, submit to a very great evil, because no 
such tribunal exists. Under an autocratic Government, 
however, affairs are managed somewhat differently, 
and probably, on the whole, more satisfactorily. Ai 
one time, for example, it was the custom in Austria for 
employers of labour to engage-as many hands as they 
believed they would require for a fixed period—such as 
three months, six months, a year, &c. The wages to be 
paid were settled beforehand. If the men did not keep 
their part of the bargain, they went to prison; if the 
masters failed to observe the conditions, a very simple and 
inexpensive legal process gave the men redress. There 
were no strikes, and contracts could be taken with the cer- 
tainty that they would be carried out. Is it certain that 
a modification of this system could not be adapted to the 
requirements of our country? Arbitration has done some- 
thing; cannot a little more be effected by the method of 
engaging men for a term? Of course there are difficulties 
in the way, but it would be worth while to attempt to 
overcome them if the result would secure immunity from 
strikes and lock-outs. 

The present dispute about piecework has assumed so 
serious an aspect, that a very great effort should be made 
to bring it to a happy termination. We cannot think that 
the Amalgamated Engineers would regard a general lock- 
out as being other than a terrible catastrophe. We know 
that the masters fear a general strike. Is it not possible 
that if a meeting of the leaders of the unions and of the 
masters’ association were arranged, the questions at issue 
might be discussed, atid some concessions being made on 
both sides, a reconciliation effected? In view of the 
national danger-—for it is nothing else with which we are 
threatened—even a great statesman would lose nothing of 
his dignity if he attempted to bring about a harmony 
between the masters and the unions. 


CERTIFICATED ENGINEMEN, 


WE have long desired to see our stationary engines and boilers 
in the hands of a more competent set of men than those to whom 
they are now mostly entrusted. The tendency of modern 
improvement in’ the perfecting, for instance, of our winding 
engines and winding gear, for the winning of materials at great 
depths and the running of the machinery at high speeds, has 
vastly increased the value of the apparatus of which such men 
have the care at all our leading collieries and stone mines ; and 
the tendency is to a greater development of this condition of 
things. An accident to such property, whether arising from 
carelessness or incompetency, or both, usually involves great 
loss to the proprietor ; and, unless something can be done to 
improve the business capabilities of the enginemen, there is no 
probability of these losses becoming less. On the contrary. as 





we have intimated, they are likely to become heavier with the 
advance of time. It is with much satisfaction then that we note 
that the National Federation of Enginemen has started a scheme 
for making it compulsory upon this class of workers to pass a 
board of examiners and get certificates of competency. It is at 
present designed that the examining body shall consist of 
managers of collieries and ironworks, and manufacturers. This 
association has so far proceeded with its plan that a committee 
bas been appointed to formulate the scheme, and it is promised 
that it shall be brought before the House of Commons in the 
shape of a private bill which it is hoped may develope into an 
Act of Parliament making such an examination compulsory, We 
all know that these men have plenty of precedent for what 
they are doing. The most modern illustration of the wish of the 
public that all people who have the care of works and machinery 
which is certain, when mismanaged, largely to jeopardise human 
life, is furnished in the last Mines’ Regulation Act, which confines 
the management of mines to mining engineers who have passed 
an examination by a board, doubtless of a bigher order, but 
nevertheless of a not dissimilar character to that which is con- 
templated by this National Federation. No doubt the scheme, 
as at present roughly drawn, is capable of improvement. Of 
this the men themselves are notinsensible. In truth they desire 
to make it thoroughly workable. With this view it has been 
determined that a few months hence when what is termed an 
Annual Conference of the Association will be held in Birming- 
ham, a public meeting shall be got up on this question at which 
leading employers will be asked to express their opinion. Seeing 
that the men are moving in the matter after so sensible and 
business-like a fashion, we cannot but wish them every success, 
feeling sure that the higher wages which will almost necessarily 
have to be paid for enginemen who have shown themselves 
capable of puasing an examination, will be more than repaid by 
the greater value of the services which such men will be 
capable of rendering, and the less frequent recurrence of losses 
due to the actions of incompetent and careless men, 


LONDON BRIDGE AND CITY TRAFFIC, 


We have heard «a good deal lately of the block on London 
Bridge and the insufficiency of that structure for the wants of 
the day. But so far no one has been content to examine whether 
the unfortunate bridge is or is not justly made odious for the 
sins laid to its charge. For ourselves we think that the 
approaches to the bridge are every bit as much to blame, and at 
the same time are more susceptible of improvement. If the 
approaches to a bridge be cramped the bridge will be crowded 
be it ever so wide. Take Fenchurch-street for example, the 
first direct street after the bridge is crossed which has to support 
the traffic to the docks. At the present time there are, in that 
street, holes inches deep in t@ asphalt filled in with cubes of 
granite. There is onlyroom for one line of vehicles each way, and a 
momentary stoppage of an omnibus blocks the traffic sometimes 
all the way to the bridge. Again more horses fall between 
Philpot-lane and Lombard-street than in any other part 
of London, and to make matters worse there is a slight rise 
just where the street is narrowest. If the approaches to the 
bridge were dealt with by some comprehensive scheme we should 
hear less of obstruction on the bridge, and property would be 
improved in the bargain. As it is, nu one will walk down the 
thoroughfares we have named if he can avoid them. The 
approaches are, however, not the only offenders. There are 
uthers and more serious, not only in the particular aspect, but 
generally. We allude to public vehicles. Omnibuses start from 
the Mansion House for instance, and craw] in the most deliberate 
manner in a procession as far as Ludgate-hill, stopping, asa rule, 
at all chief corners, and picking up passengers as they go. This 
should not be. The convenience of the City at large should not 
be sacrificed to what the omnibus proprietors conceive to be 
their best interests. If it were insisted that, at all events, 
a large majority of these vehicles should not stop except at 
fixed and somewhat distant intervals, as is the rule in 
Vienna and Paris, the traffic would be facilitated and 
the interests of their proprietors would not suffer; for, under 
such circumstances, many who now take cabs, go by train, or 
walk, would enter an omnibus if they could be sure that they 
would be carried without delays at reasonable speed. There are 
such omnibuses at certain times of the days, and they are 
always well filled. The experience of every business man is 
conclusive to the truth of this proposition. More omnibuses 
might be required, but not many, and it is not the number of 
vehicles that tells but the frequent stoppages of the few. As it 
is, an omnibus driver loiters for the greater part of his journey 
and forces his horses the remainder. To put the proposition 
into force every omnibus should carry a distinctive mark, and a 
very short time would be required to instruct the public as to 
the meaning of each. The public is ever keen where its interests 
are concerned. 


THE BOILERS OF THE PROPONTIS. 


We have-already told our readers that the water tube boilers 
of the steamship Propontis had given way, and caused the death 
of two men by an escape of steam and water. The whole ques- 
tion is now being investigated at Liverpool before one of the 
police magistrates. - It will be remembered that the Propontis is 
fitted with Rowan and Horton’s patent boilers, which consist of 
a series of inverted U tubes of small diameter, with a steam 
reservoir above. The nominal power of the boilers is 250 horses; 
the working pressure, 140 1b. to 150 lb. The boilers having been 
tested to 275lb. and found light; the ship started for the 
Mediterranean last August, from Liverpool. On the 2nd Sep- 
tember, two days after leaving the Mersey, the boilers began to 
prime heavily. On the 7th of the same month, one of the pipes 
gave way about 4.30 a.m. in the starboard foremost boiler, then 
carrying 125lb, An engineer and two firemen were scalded, 
and the first died at Lisbon. After repairs, the ship again went 
to sea, and on the 28th of September the starboard middle wing 
chamber gave way, scalding two firemen and an engineer; the 
latter died. It is stated that after the first explosion the captain 
refused to have the boilers surveyed at Lisbon. The inquiry was 
resumed on Thursday. 


TROUBLES OF A MINERS’ ASSOCIATION, 

Tur South Yorkshire Miners’ Association, which hardly a year 
ago had fully 25,000 members, and was considered the most suc- 
cessful and best managed combination of colliers in the United 
Kingdom, now appears to have entered into troubled waters. 
Shortly before the death of the late Mr. John Normansell, who 
was the first checkweighman in the country appointed on the 
men’s behalf, these troubles began, and a series of rumours flew 
into circulation derogatory to the personal characters of the 
managing officials of the association. One of these canards was 
traced to its ‘author, who was made the subject of a prosecution 
for libel, and was mulcted in nominal damages and costs at the 
last Leeds assizes. Presently thereafter, however, the council of 
the association, which is made up of delegates from each of the 
102 lodges in the union, held a meeting at Barnsley and appointed 
a committee of investigation to examine the accounts and report 
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upon the alleged deficiencies. On Saturday last the report of the 
Committee of Investigation was published, and has created the 
greatest excitement in the minds of those whose contributions 
are therein alleged to have been misapplied. The committee say, 
amongst other things, that pictures in the new Barnsley 
offices are valued at £250, but are said not to have 
been paid for; that until lately there has been no 
proper bank-book, and that Mr. Casey, one of the secretaries, has 
invested £245 in his own name in a bank, stating, nevertheless, 
that the money belonged to the Shirland Colliery account. A 
cheque for £250 is put down to Charles Wareham, a member of 
the Stainborough Lodge, whereas that person only admits having 
drawn £40. The widows’ and orphans’ account, say the com- 
mittee, is unsatisfactory, one item alone of £216 being con- 
fessedly omitted from the books. Further, it has been stated 
that £17,000 had been invested on account of the Shirland Col- 
liery purchase, but it appears that only £15,000 had been paid, 
the other £2000 being put down as — wages, &c., 
incurred in negotiating for the pit purchase. Mr. Casey, 
formerly one of the secretaries and now commercial manager of 
the Shirland Colliery, whose name is freely mentioned by the 
investigation committee, also issued a long address to the members 
on Saturday, in the course of which he makes some rather 
startling statements. He says that there has never before been 
a time in the history of the association so pregnant with danger 
as the present. Not even when lockouts were everywhere in 
operation was the danger anything like what it now is. After 
enumerating the various benefits derivable from membership, he 
says the benefits can only be kept up with fewer strikes and 
more patience. He further states that the next audit—now 
nearly due—will, he believes, be unsatisfactory; and concludes 
by observing that they have either a glorious future or a terrible 
fate before them. We need hardly say that our view of the 
matter is a totally dispassionate and unprejudiced one, but it is 
quite evident to us that there are many evils which require to be 
dealt with firmly and calmly, 








PRIVATE BILLS IN PARLIAMENT. 

THE petitions opposed as not in compliance with Standing 
Orders that have been heard during the week have for the 
greater part been of local rather than of general importance. 
The Thanet Gas Bill, No, 13, was opposed by the memorial of a 
Mr. Ellis. Mr, Cooper, who had charge of the memorial, frankly 
confessed that he did not know who Mr. Ellis was, but that he 
really opposed for the Ramsgate Local Board, who had a bill of 
their own that was prejudicially affected by the Thanet Gas Bill. 
The principal point upon which he relied was that as regarded 
powers to raise capital, in addition to that authorised by the 
parliamentary capital powers already in existence, the “ agent's 
declaration” was defective, and that the capital powers proposed 
by the bill were contrary to the spirit of the Standing Orders. 
Mr. Hooker defended the petition. Mr. Robinson deferred his 
decision upon the point raised—for consultation with his senior 
colleagues probably—until the next day, when the petition, 
after the hearing of the other allegations in the memorial, was 
endorsed as in compliance with Standing Orders, 

In the case of the North Union Railways of Ireland petition, 
Mr. Cripps, son of the well-known Q.C. of the parliamentary bar, 
and with him Mr, Coates, had charge of the memorial, and 
succeeded in obtaining a report against the petition as not in 
compliance with Standing Orders. The bill was defended by 
Mr. Rees. 

On Tuesday, the Ist proximo, the examiners will have got 
through the general list of petitions, although a considerable 
number of cases, from some of the proofs not being ready, or 
other cause, will remain to be disposed of. Yesterday the two 
Courts of Examiners were amalgamated, and Mr. Frere only sat. 
There was no appearance in the case of the Stourbridge Western 
Railway Bill, the East London Ferry, &c., Bill, and the Central 
Norfolk (Light) Railway Bill, and it was understood that they 
were withdrawn. 


Since our last a large number of petitions, some of them 
for very important bills, have been endorsed as in com- 
pliance with Standing Orders. They include the following rail- 
way bills:—Midland, New Works, &c.; Wye Valley; Golden 
Valley; Metropolitan; Merthyr Tydfil and Rhondda Valley Junc- 
tion; Manchester, Sheffield, and Lincolnshire, Additional Powers; 
London and South-Western, Various Powers; London and Til- 
bury; Dartford and Kent Coast Junction; West Lancashire and 
Yorkshire; Charnwood Forest; Letterkenny; Mid-Wales; Lon- 
don and North-Western, New Lines, &c.; the Tame, Sirhowy Rail- 
way Transfer; Great Western; East London; North British, Addi- 
tional Works, &c.; Sittingbourne and Maidstone; Llanfyllin and 
Llangynog; Manchester South District; Midland, Further 
Powers; Glasgow and South-Western; Great Southern and 
Western (Ireland); North and South (Gravesend Tunnel) Junc- 
tion; Burntisland Direct Mineral; Chichester and Midhurst; 
Ballymena and Larne; Waterford and Wexford; London and 
Blackwall; Ennis and West Clare; Southwark and Vauxhall 
Water ; Coombe Hill Canal Navigation ; Wakefield Water ; Nor- 
folk Estuary ; Halifax Water and Gas Extension ; Stockton and 
Middlesbrough Water ; Ryde Pier (opposed); Romsey Extension 
and Improvement ; Maidenhead District Gas ; Brighton Borough 
Extension of Municipal to Parliamentary limits ; Newcastle and 
Gateshead Water ; Huddersfield Waterworks and Improvements; 
Rochester Bridge ; Braceborough Water ; Blackrod Gas ; Swansea 
Harbour; Milner’s Patent; Bousfield’s Patent; Allen Glen’s 
Institution, Glasgow; Willesden Local Board; Padiham and 
Hapton Local Board (opposed); Newcastle-upon-Tyne Quay-side 
Lift ; Littlehampton Water; North Dublin Street Tramways; 
Mid Hants Railway; Llynvi and Ogmore and Cardiff and Ogmore 
Valley Railway Companies; Hove Extension and Improvement; 
Great Yarmouth and Statham (Light) Railway; Colney Hatch 
Gas; Westerham Valley Railway; Merionethshire Railway; Stoke- 
upon-Trent Corporation; Penarth, Sully, and Cadoxton Rail- 
way; Sidmouth Railway; Newport (Isle of Wight) Railway; 
Dudley and Oldbury Junction Railway; North British Railway 
(Fife Railway); Scotswood, Newburn, and Wytam Railway and 
Dock; Derby Gas; Sutton Pool Harbour; Llandudno Water and 
Gas; Cornwall Minerals and Bodmin and Wadebridge Junction 
Railway; Leigh and Hurdley Local Boards; Bodmin and Wade- 
bridge and Delabole Railway; Burnham Tidal Harbour; Oldbury 
Local Board of Health (Gas, &.); Glasgow City Union Railway; 
South Alloa Dock, Peterhead Harbour; and Blackrod Local 
Board Bills. 

The petitioners for Bills whose agents have not responded to 
the call of the Examiner are, the Hounslow and Metropolitan 
Railway ; the Blyth Valley Railway; the Metropolitan and 
Brighton Railway ; and the Margate (New) Railways. 

The unopposed Waterford, New Ross, and Wexford Junction 
Railway (New Ross and Ballywilliam Railway and Tramway) 
Bill was reported as not in compliance with Standing Orders, as 
was also the Northern Union Railways of Ireland. 

Several petitions posted for the several days of the week were 
postponed, amongst them the North Wales Narrow Gauge Rail- 





way ; Sutton Gas; Gorsedda and Portmadoc Railway ; and the 
Scottish Equitable Life Assurance Society Bills. 
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REGISTRATION OF TRADE MARKS, 
Tue following is a reprint of “ Form 2” just issued by the 
Registrar of Trade Marks to those applicants for registration 
who have so far made good and complete applications. 


Form 2.-- Instructions for Advertising Trade Marks in the “‘ Trade Marks 
Journal.” 








1, Applicants are required to furnish, at their own expense, a wood 
block, or electrotype of their marks. : 

2. The blocks or electrotypes furnished by the applicants must, as far 
as possible. be of the uniform size of 2in. square, type height, with the 
pr gv be given in column 5 by the Registrar marked on the side or bottom 
of bloc! 

3. The size of the pase of the Trade Marks’ Journal is 912, broad by 
10in. deep ; but the ry space that can be occupied by any one mark 
on a page is 9in. broad by Sin. deep. 

4. No charge will be made for the insertion of Qin. blocks. 

5. In cases where the nature of the trade mark requires a greater 


space than 2in. of the depth of the page, a charge of 2s. id, will be made 
for each —— inch 9 depth, Fractional parts of an inch will be 
as an 


6. Applicants must also carefully read the particulars entered in the 
Form on the other side, and must initial it if correct. Their attention is 
also called to the notice at the bottom of it. 

7. A separate block or electrotype wili be required for each mark in 
each class. 

8. Fees for additional space must be paid by post-office order, payable 
to the Registrar at the General Post Office, London, or if they exceed £5 
may be paid by a cheque, drawn on a London banker, to the “ Registrar 
of Trade Marks or bearer,” and crossed ‘‘ Bank of England.” 

The fees must be sent to— 

‘The Registrar, 

' “‘Trade Marks’ Registry Office, 

**4, Quality-court, 
“*Chancery-lane, 
London.” 

at the time of sending the blocks and returning the Forms to the 
Queen's Printers. The words ‘* Trade Marks’ Journal” should be written 
on the outside of the envelope. 


Trade Marks’ Registry Office, 
4, Quality-court, 
Chancery-lane, W.C., 
Loudon. 


Form for ‘ Trade Marks’ Journal.”—To be sent with Buock for 
each Cuass of Goods, 


H. Reaper Lack, 
Registrar. 
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Mr. E. Neison then read a ‘‘ Note on Sebate of Cobalt,” in which, 
after referring to the prensa between his description of cobalt 
sebate and that subsequen’ at spe 9 by Dr. Otto Witt in the 
Berlin Berichte, gave the details of the preparation of this salt frora 
pure cobalt carbonate and pure schacic acid. Although he had 
made considerable quantities under various conditions, he alwa: 
obtained either the vivid purple blue-coloured anhydrous salt as de- 
scribed in his former paper or a rose-colo hydrated salt, which was 
readily converted into theblue anhydrous salt by drying. This 
salt is ‘soluble in about 185 parts of water. The author did not 
obtain in any case the stable rose-coloured compound insoluble in 
water discribed by Dr. Witt. 

The Chairman a the author for his examination 
into the properties of this cobalt salt, Dr. Wright read Part IV. of 
“*Narcotine, Cotarnine, and Hydrocotarnine. On Oxynarcotine, a 
New Opium Educt and its Relationship to Narcotine and Narceine,” 
by himself and Mr. G. H. Beckett. The new base oxynarcotine 
was extracted from the residues of the preparation of narceine by 
dissolving it, with certain precautions, in dilute sulphuric acid, 
reprecipitating with soda, and exhausting the product with succes- 
sive small quantities of water, which dissolved the narceine and 
left the sandy crystals of the new base, This was purified by treat- 
ment with hot spirit, conversion into the hydrochloride and repre- 
cipitation by a slight excess of caustic potash. Oxynarcotine 
erystallises in micaceous sandy crystals whose composition is repre- 
sented by the formula C22 Ha; N Oy. It forms a hydrochloride C22 
He; N Os H Cha Hy O. 

It having been ascertained that ferric chloride did not oxidise 
opianic acid to hemipinic acid, the new base was submitted to its 
action, and the resulting products were found to be hemipinic acid 
and cotarnine, in accordance with the equation C22 He; N Os +O 
Ci» Hip Os +Ciz His N Os. Oxynarcotine therefore differs ffom 
narcotine in containing the carboxyl group instead of the 
aldehyde group, and may be-represented by the formula C1 Hun 
(C H;) N Os—-C O—Cs Hy ‘OC Hs)p (COOH). Narceine, when 
submitted to the oxidising action of potassium dichromate and 
dilute sulphuric acid, yielded hemipinic acid together with methyl- 
amine: very similar results were obtained with other oxidising 
agents, from whichit would appear probable that the formula for 
narceine is Ci3H2 NO,—C O—C,H2 (OC Hs)2 (COOH). The 
action of a dilute solution of potash on narceine seems to give rise 
to trimethylamine and a kind of weax acid of the formula C2: Ha; 
NO, When fused with the hydrate, narceine yields proto- 
catechuic acid, 

In reply to a question of the chairman as to the oxidising action 
of ferric chloride on narcotine, Dr. Wright explained that it seemed 
probable that narcotine first spli¢ up into opianic acid and hydro- 
cotarnine, thus C22: He, N O, + He'O = Cio Hip Os + Cie Hi; N O;, 
and that, by the action of the ferric chloride, the latter was 
oxidised to cotarnine C2 His N Os. 

Mr. David Howard said it would be very interesting to ascertain 
the physiological effect of the new base on animals, as by compar- 
ing it with that of narcovine it ~~ throw some light on the 
question as to where the physiological action lies. 
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N.B.—This paper is to be seni with the blovk or electrotype of the 
mark relating to the above particulars prepaid to the Queen's Printers, 
East Harding-street, Fleet-street, London. 

This is not a very intelligible document, and we shall not be 
surprised if it gives some trouble to all parties concerned. The 
tabular form will probably be a “ poser” to many unprofessional 
applicants, In the first column, for instance, we have the head 
“place of mark.” The meaning of this head does not appear 
anywhere. Practice has shown that in those cases where the 
applicant includes in his mark the words “ Trade Mark,” “ Regis- 
tered Trade Mark,” or “ Enterel at Stationers’ Hall,” the words 
used are entered in this column, and the applicant is expected 
to affix thereto his initials. We are not told what will happen 
if he do not, so far as the “ printer” is concerned. Now probably 
it is contrary to the Act to use either of the two latter 
expressions, inasmuch as they could not legally have been true 
prior to the passing of the Act. But this objection hardly 
applies to the mere words “ ‘T'rade Mark,” and for the matter. of 
that “ Registered Trade Mark” wiil only express the fact when 
the registration which the applicant seeks is completed. We do 
not quite appreciate the reasons of the Registrar in excluding 
these words. It seems to us that they are valuable as reminding 
the public that a given device is a trade mark and as such are 
peculiarly significant. When the applicant has several marks 
the Registrar inserts a number in the fifth column which by a 
note he explains to refer to the number of the mark in the appli- 
cation, and the applicant must number his block accordingly. 
This is intended to be a guide to the printer, whose duty it will 
be to arrange the marks in numerical order, 








CHEMICAL SOCIETY. 
Thursday, 20th January, 1876, 
Professor ODLING, F.R.S8., Vice-President, in the Chair. 

THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, the following 
names were read for the first time :—Messrs, R. G. W. Typke, 
F. 8S. Earp, H. Mitford Faber, B.A., Gerrard Ansdell, J. M. H. 
Munro, W. J. Williams, N. B. Cooke, D. Walker, G. Harrow, 
J. Parry, W. Ashwell Shenstone; and C. Williams, Messrs. William 
Henry Watson, Ernest Holbrook Gaskell, T. Sebastian Davis, 
Samuel E. Levy, W. Lamond Howie, Martin F. Roberts, George 
William Wood, James Hargreaves, Henry Wison Hake, and 
Henry Glover, after their names had been read for the third time 
were balloted for and duly elected. 

Dr. Armstrong exhibited a specimen of pure crystallised glycerine, 
from Messrs. Dunn and Co., of Stratford, a portion of a bulk of 
40 lb. The crystallisation had been induced by exposure to the 
cold of the early part of January, combined with the agitation of a 
journey by rail, .Its —_ gravity at its melting point, 60 deg. 
Fah., was found by Dr. Van Hamel Koos, to “260, 

The Chairman said the Fellows, no doubt, were much interested 
in seeing such a rare object as glycerine in the crystalline state, A 
specimen had once before been exhibited at the Society’s meetin; 
some years ago, by Dr. Gladstone. In both instances the orystals 
were formed under similar circumstances—exposure to shaking at 
a low temperature. 

Mr. J. Williams said he had found hydrocyanic acid to be a very 
delicate test for the purity of glycerine. If the glycerine was perfectly 
pure, the mixture might be kept for a twelvemonth without change, 
whilst a slight trace of impurity in the glycerine caused the mix- 
ture to assume a yellow tinge in ashort time. 

A discussion then took te amongst some of the Fellows, as to 
the possibility of fusing and then recrystallising the crystalline 
glycerine, without exposing it to long-continued and violent agita- 
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Dr. Wright remarked, from the results already obtained, it 
seemed that if two bases were alike; except that one contained 
more hydrogen than the other, the former was the most active 
thus hydrocotarnine was more active than cotarnine. 

Dr. Armstrong said the authors had not stated as to whether 
they had been able to isolate any definite substance from the pro- 
duct obtained on heating oxynarcotine with water. He thought it 
would give considerable insight into the constitution of narcotine. 

Dr. Wright replied that the action of water at 140 deg. to 
150 deg. Cent. gave rise toa brown tarry mass, from which they 
had been unable to isolate anything except traces of methylamine, 

The Secretary then read a note “On a Method for Estimating 
Bismuth Volumetrically,” by Mr. M. M. P. Muir. The author 
estimates the metal by precipitating a nearly neutral solution of the 
nitrate by potassium kieante or dichromate in a manner similar 
to that proposed by Pearson, but he ascertains the critical point by 
testing the clear solution from time to time with argentic nitrate 
until red argentic chromate is produced; the chromium solution 
being previously titrated with a solution of bismuth of known 
strength. The presence of chlorine, sulphuric acid, calcium, copper 
or arsenic, interferes seriously with the results obtaiged by this 
method. : 

The Chairman, in thanking the author, said he thought the direc- 
tions were somewhat vague as to the strength or degree of concen- _ 
tration of the liquids in which the bismuth was to be determined, a 
matter of some importance. The. quantitative results obtained, 
however, seemed to be very satisfactory. 

Mr. David Howard remarked that the great practical difficulty in 
estimating bismuth was, that in most cases it had first to be separated 
from other metals—as lead, copper, arsenic, and antimony. After 
it had been separated, it was a comparatively simple matter to 
determine the amount. 

The meeting was then adjourned until Thursday, 3rd February, 
when papers will be read ‘‘ On the Formation of the Hydrocarbons 
of the Cn Hyn and Cn Hon—+ Series, and their Combination with 
the Haloid Acids and other Compounds,” by Dr. H. E. Armstrong. 
‘Note on the Formation of Anthrapurpurin,” by Mr. W. H. 
Perkin, F.R.S. ‘*‘On High Melting Points, with special reference 
to Metallic Salts,” by Mr. T. Carnelly. ‘‘On Metachromism or 
Colour Changes,” by Mr. W. Ackroyd. The chairman also 
announced that on the 17th February there would be a lecture by 
Dr. Frankland, F.R.S., ‘‘On some Points in connection with the 
Analysis of Water.” 








THE first experiment, lately concluded at Rheinfelden, Switzer- 
land, cost 30,000 dols., or a fourth of the nominal capital of the Swiss 
Coal Boring Company. It was entirely unsuccessful. A second 
experiment, the cost of which is estimated at 20,000 dols., is to be 
made a couple of miles south of the old boring, at Olsberg or Mais- 
prach, A depth of 2000ft. will, if necessary, be bored through, 
and the result of this second experiment will settle definitely the 
probabilities of the existence of workable coal in Switzerland. 


Tue STEAM SAPPER IN FRANCE.—It sgyears likely that the 
French Government will adopt Messrs. Aveling and Porter's steam 
sapper for use in the artillery service. On the 7th of this month 
an experiment was made in the Champs de Mars before General 
Cissey, Minister of War, when a 6 horse power steam sapper hauled 
a train consisting of 18 guns, weighing 29,000 kilos. The guns 
were all connected with chains, and the train was more than 135 
yards long. Had it been hauled by horses, 110 would have been 
used. The success of the experiment was complete, 


SoutH KENSINGTON MusEuM.—Visitors during the week ending 
January 22nd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,519; mercantile marine, building 
materiale, and other collections, 1174. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.m. to 4 p.m., Museum, 1910; 
mercantile marine, building materials, and other collections, 106. 
Total, 14,709. Average of paren eer | week in former years, 
12,819. Total from the opening of the Museum, 14,820,325. 
Patent Office Museum, 7790. Total number since the opening of 
the Museum, free daily (12th May, 1858), 3,373,866, 


ENGINEERING AND SHIPBUILDING DRAUGHTSMEN.—A meeting 
of the Glasgow Association of Engineering and Shipbuilding 
Draughtsmen was held on Thursday evening, in the Religious Insti- 
tution Rooms—Mr. Alex. Smith, vice president, in the chair. 
Mr. P. F. Ruthven read an interesting and instructive paper on 
‘* Beams and Strains on Simple Structures.” He commenced by 
investigating the formula for ordinary rectangular beams, and 
proceeded to show easy methods of calculating the strains on the 
various kinds of cranes, &c.: the whole was illustrated by carefully- 
executed diagrams, which very much assisted in the elucidating of 
the subject. An interesting discussion followed. 
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PUBLIC WORKS IN INDIA. 

One of the most important parliamentary measures brought 
forward and passed in the session of 1874 was the creation of an 
additional member of the Legislative Council of India. It has 
therefore been deemed necessary by the “powers that be”. to 
place a gentleman at ihe head of the Department of Public Works 
who shall be held responsible for, and whose province of office 
will be to examine, decide upon, and supervise the projects for 
extended works which are from time to time submitted by the 
executive officers of the Public Works Department of our Indian 
Empire. The custom at present is for each member of council 
to take a particular department in hand ; one finance, another 
military, another public works, and so on; but each section 
with its requirements becomes blended and general in the debates; 
whereas the object of the Act of Parliament is to invest the 
new member with supreme control, whose judgment will scarcely 
ever be questioned, whose decision will be final, subject of course 
to the bias or influence which the Viceroy has a right.to infuse 
into such decisions if he considers it expedient. 

It may be asked, “ What has brought this about ?” and it may 
be answered “Money!” Money is the gauge which has proved 
that the Department of Public Works is not a profitable insti- 
tution. In the course of a debate on the India Councils Bill in 
the House of Lords, the Marquis of Salisbury observed on the 
question that “he had laid upon the table of the House certain 
returns, showing the relations between the original estimates of 
the department and the actual expenditure for the last three 
years, and it would be seen that there were no less than 300 
cases in which the expenditure had very largely exceeded the 
estimate ; the sum total of the whole matter being that, whereas 
the original estimate was £4,100,000, the actual expenditure was 
£6,700,000. In stating that fact he was not seeking to throw 
blame on any individual. The weakness must rather be taken to lie 
in the system.” The actual figures give an excess of £2,600,000 in 
the space of three years, or at the rate of £866,666 per annum. 
The Marquis of Salisbury, as Secretary of State for India, was a 
fit personage to advise the students of Cooper’s Hall College, 
during the distribution of prizes, on the completion of the three 
years’ term of study, which is intended to qualify them for the 
Public Works of India. Amongst other matters he observed, 
speaking of India: “Our military position is well assured, and 
quite impregnable. Our financial position, setting aside the 
question of Public Works, is flourishing ; but we have before us 
a tremendous problem to solve—a tremendous difficulty to over- 
come in the question of Public Works. We must do them, and 
if we do not select them wisely and execute them cheaply, we 
‘are involved in a difficulty from which we may never escape.” 
Here we have the very highest authority informing us that 
things are not as they should be ; all the other departments are 
in a flourishing state, with the exception of one which has 
acquired the soubriquet of “The Public Waste Department.” 

This abnormal state of things must not exist ; the anomalies 
in the department are to be rooted out ; it will therefore be the 
business of the new member to ameliorate matters. He will be 
the great senator and arbitrator for all the large schemes pro- 


‘ posed, such as projects for extended works of irrigation, rail- 


ways, and public buildings ; the office, far removed from the word 
“ sinecure,”’ will teera with prodigious difficulties. Suddenreform 
will be dangerous. All irregularities, violations, and disorder must 
be rectified step by step. Not only each province, but each district 
has its rates for various classes of labour and materials, based of 
course o> the local circumstances vf supply and demand. 
Prettily worked up projects will be laid before the reponsible 
member, which as regards the estimates and the drawings 
will be made to appear quite clear as to remunerative results, 
although such a resfilt may never be attained. Al\ such matters 
—whose name is legion—will have to be scrutinised with a 
retrospective eye as to the really local requirements—of the 
utility or otherwise of the projects submitted; the details said 
to be necessary by subordinates, and passed by superiors as 
necessary; the rates dependent on a bad system of utilising 
labour to the best advantage by local governments. Nay, when 
these matters are alone elaborately and satisfactorily analysed, 
the important difficulty arises after the sanction is accorded; the 
estimate must be carried out in its integrity, but unfortunately 
such results are exceptional cases, as it is. customary to revise 
original estimates, and again re-revise them to meet unforeseen 
demands, each with increased rates, before the projects may be 
said to be completed. 

The Marquir of. Salisbury’s advice to the students of Cooper's 
Hill College to “Take the darkest and gloomiest view of their 
undertakings. If you are hopeful and cheerful, never let those 
qualities get into your estimates; assume that everything will 
happen for the worst,” is advice which will in all probability be 
adopted by the new member of council with advantage. He 
must be suspicious of every statement without proof, and accept 
them only as the ipse dixit of his subordinates. He will doubt- 
less assume that the project is a myth; that the levels are incor- 
rect; that the soil for the foundations will sink with the super- 
incumbent weight; retaining walls will give way; dams cannot 
withstand the pressure put against them; and lastly, an extraordi- 
nary flood may top the whole project when in a state of comple- 
tion, and wash the superstructure to the lowest level. 

The officers of the Public Works Department are, as a rule, 
indefatigable, hard-working men ; it cannot be said that their 
future leader will have an easy time of it. Lord Napier and 
Ettrick, in a letter opposing the appointment of the new member 
of council, gives, amongst other details, the following :—“ There 
are such things as dishonest contractors, idle, incapable, or cor- 
rupt executive agents; far oftener there are devoted and 
accomplished officers, ever in the saddle and in the sun, but 
solitary, weary, sick, overworked,” &c. 

What is the inference to be drawn from the foregoing remarks? 
The department is condemned as unremunerative, and there is 
a deficit of £2,600,000 in three years. If the officers act to the 
best of their ability, there must of necessity be something wrong 
in the working of the department. As the Marquis of Salisbury 
has observed, “the weakness must rather be taken to lie in the 
system.” Doubticss the system is the root of the evil; but 
there are roots entangled one with another—“ wheels within 
wheels” of a gigantic red tape and routine machine, which has 
been developed to its present state by the aid of pens, ink, and 
paper, and by unprofessional men, until it has become ponderous 
and useless. It should have been constructed by professional 
men on scientific principles, as it was intended to turn out scien- 
tific results. As the system generally is defective, it is difficult 
to find the weak point. The finance department is controlled 
in an efficient manner, because it is composed of qualified officers. 
The same may be said of the military, the educational depart- 
ments, &c., because their members are qualified for parti- 
eular duty; but the Public Works Department was unfortunate 
in its formation and by being officered by unprofessional men until 
recently, and the result of that policy is being made manifest, 
consequent on the addition to the ranks of the old officers of a 
periodical supply of professional men, and also to the very rapid 





stride that engineering has made within the last ten years, which 
brings out Seaneednledy the technical defects of the system. 

A gentleman of renowned experience and ability as an engineer 
—viz., Sir Arthur Cotton—has made the following observations of 
his experience of the superintendence of works. He observes:— 
“A young officer was some time ago ordered to go and plan 
immense reservoirs, to contain 1,000,000,000 cubic yards of water 
or more—perhaps the most critical work an engineer could be 
called on to plan, as such terrible destruction might follow its 
failure. This officer had never seen a tank....... When 
after forty years’ practical experience in irrigation, I reported upon 
the province of Orissa, my paper was decided upon by an officer 
not quite old enough to be my son, and who had never seen an 
irrigated delta; and the cetails of every work in Madras are 
settled by officers who have no knowledge of the localities,” 
These statements appear almost incredible, but they are true, 
What other result than complete disaster can be anticipated, 
when an officer of inexperience is~ placed in a position to deal 
with a volume of water which in reality forms a bulk of about 
eighty-one square miles by an average depth of four yards ? 

The object of this paper is not intended so much to point out 
the fact that the system is defective, as to illustrate as accurately 
as possible, with accompanying proofs and in correct detail, some of 
the existing defects. It is sometimes better to point out failures 
and errors rather than to give directions, with a view to reform, to 
those who might considerably improve on the suggested mode; a 
thoroughly practical man will adopt the course to fit the loca’ 
circumstances of the case with the best possible results. As the 
procuring of materials for the construction of works in India is «. 
subject which presents glaring defects, it is proposed to handle 
the question for the purpose of showing how the rates of the 
estimates must necessarily be augmented, by allowing the natives 
of India to continue with primitive methods to labour in the 
removal of materials, or all elements essential for works. 

The Indian shovel used by the cooley is a scoop with a handle 
of about 1ft. 6in. in length ; it is worked with its face to the 
worker. When dealing with hard material, or when the pickaxe 
is ignored, the cooley using it must stand up, throw his arms 
above his head, and bring them down almost to the ground ; 
when the blade is well into the soil the handle or lever is too 
short to give the necessary dislodgment to the exrth to be re- 
moved. On the other hand, when dealing with soft material, 
the cooley must be in a continually bent position, which is trying 
to the strongest. It cannot be said to hold anything like the 
cube of soil an English spade can do, because the worker's 
fingers come into contact with the material to be removed. An 
English shovel is a very able tool; the leverage over the fulcrum 
is about 2} to 1, which gives great facility for dislodging the soil, 
and instead of creating force to drive it into the earth by the 
arms as described, the weight of the body is thrown on to the 
blade of the shovel by pressing the foot on the side, so that 
the only really laborious part of the operation consists in. lifting 
it when full. 

Easy-going officers will demur to the foregoing observations ; 
they at least cannot say that caste would interfere ith the 
adoption of the spade by the Indian cooley. The English pick- 
axe is used all over India. They may, and do say, that ‘to thrust 
the spade into the earth hurts the cooley’s foot. In refutation 
of such a statement, it may be said that the cooley has not such 
a tender foot as might be supposed ; he has a very good shoe to 
tread on, formed by nature ; it is very tough, and a little extra 
breadth on top of the blade of the spade is all that is necessary, 
as may be observed vf the coolies and working convicts under 
the P.W.D. at Ootacamund, on the Nilgherries, Southern India. 
The spade is worked there with English skill and dexterity. 

In lieu of the English barrow, the Indians transport their 
earthwork by means of a round basket. It is not quite the half 
of a hollow sphere, the greatest diameter across the top being 
lft. 4in. It therefore contains when full 1 cubic foot. It is, 
however, only when the coolies are overlooked that the basket is 
filled with that quantity. The women coolies scamp their work 
more so than the men, and therefore convey a less quantity ; 
however, lft. is taken as the average. Let us now see the 
amount of work which may be credited to an average cooley in a 
day of ten working hours, with a “lead” of 2 chains or 132ft. 
To cast down his empty basket, to have it refilled, to have it 
raised on top of his head, to walk the 2 chains, deliver, and 
return would occupy as near as possible, with all contingencies, 
eight minutes ; therefore the day’s work is represented thus :— 
wx +i 75 X 1=75 cubic feet, or 2°77 cubic yards. <A 
wheelbarrow will hold 3 cubic feet without packing, and a cor- 
responding journey could be made in ten minutes, and therefore 
the quantity represented by the latter method would be 
10 10 e. 60 x 3 = 180 cubic feet, or 6°66 cubic yards, which 
gives a surplus in favour of the latter method of 3°89 cubic 
yards, Take this surplus, and multiply it by the total number 
engaged in such occupation, and the aggregate will give a total 
of sufficient magnitude to reduce the rates of the estimates to a 
considerable extent. 

The Indians use our trowels, crowbars, pickaxes, and a host of 
other tools; why should not the spade be made universal, when 
so much can be saved by its use? Those who are experienced 
in the intricacies of the department can easily answer the ques- 
tion. Should an executive engineer report to his superior that 
it would be advisable to cancel the use of the “ mamoty” for 
that of the shovel, he would, nine cases out of ten, get a very 
sharp retort officially, while, demi-officially, he might be called a 
“ griffin” for his pains. These modifications must come in the 
contrary direction ; the “ hookum ” (order) must come from the 
council chamber. 

This question of the reduction of the important item of 
earthwork should have the most serious attention given to it by 
those concerned. The department should make careful experi- 
ments to ascertain the cheapest mode of transit. 

Three-fourths of the military engineers are wise in their gene- 
ration, without possessing much engineering knowledge. They 
exclaim, “ I am overburdened with office werk. I have no time 
to essay on this or that experiment. I must get through my 
day, and sufficient for the day is the evil thereof; we know 
not what to-morrow may bring forth. My time is of more 
importance than to bother myself about the merits or demerits 
of a dirty shovel. Look at the correspondence in my desk. I 
see the Controller demands a full explanation as to why I have 
been so very irregular as to give, in my return of office tools and 
plant, twenty-four parallel rulers instead of twenty-four roller 
rulers, which were supplied to me in 1862. Here is a letter from 
the superintending engineer, ‘wigging’ me most unmercifully 
for using four boxes of matches in a month. He has written 
four pages of foolscap on the subject, and demands a full 
explanation. I have also to write an immediate report as to the 
advisability, or otherwise, of extending the Expenditorium 
Bubble Canal, and I haven’t a level taken.” Thus, the executive 
engineer of the Public Works Department of India finds that, 
however much he may be inclined to develope improvements of 
a professional nature, and for which he was educated, the 








going, otherwise he will get into trouble. The more efficien 
handles his office establishment as a head clerk, the more he 
is admired as the “ bors sahib” by his subordinates. The more 
judiciously he evades his responsibility for defective works out in 
the district, or escapes with dextrous sophistry the indignant 
demands of a local commissioner, as to why he should not be 
handed up to the supreme government for allowing a banyan 
tree to grow into the foundations of a bridge to its detriment, 
the more he is admired by his clerks, The Brahmin is a sophist 
in the highest degree, and these evasions, conducted successfully 
by their chief, agree with his nature, his education, and his 
intentions. Hence the works cannot be carried out for the good 
of the pubiic, but they become a medium alone subservient to 
the department. 

Another mode of moving material is adopted by the native, 
which should beimproved on. It is represented by their ordinary 
works cart. The wheels are large, which is not objectionable, but 
they are very close together, and encourage the cart to turn over 
on uneven ground, For removal of plant from one works to 
another they are most objectionable; they hold little, and are 
cumbersome. The wheels are 5ft. diameter; the body is com- 
posed of a frame 5ft. 6in. by 2ft. 6in., the scantling being 6in. 
by 34in. This rectangle is placed on the axle; along the sides, 
sticks or hoops, covered with matting, are inserted into holes; 
the consequence being, that there is not a greater available width 
than lft. 9in., or, at the most, 2ft. As an instance of how little 
bulk they carry it may be mentioned that an officer transferred 
from one station to another, employed twenty-eight of these 
carts to remove his bungalow furniture, which, without doubt, 
could have been conveyed by one of our vans in this country. 
It will, therefore, be understood that an immense saving might 
be made to Government by the introduction of a well-designed 
cart. When the uative cart is employed to carry earth, the 
matting which forms the cover is taken off the hoops and laid 
between the upright sticks, so as to form a kind of basin 
to receive the earth, mortar, sand, &c., or whatever the loose 
material may be. It will, of course, be understood without 
calculation that the arrangements are too flimsy, and that only a 
very small cube can be conveyed by a banyan mat in a kind of 
crate, and therefore the two bullucks have an easy time of it, as 
they are quite equal to drag six times the quantity with ease. 
There are sufficient examples of improvements on this cart dotted 
about India, and there are hundreds of executive officers fully 
alive to the prospective advantages to be gained by the use of a 
better vehicle for transporting materials ; but what can they do 
when they do their best? The improvement should be general 
to be of real utility. They write to their chiefs and send designs, 
and the reply is that the suggestions are very good, and will not 
be lost sight of. They are, however, lost sight of. They will be 
found in the pigeon-hole carefully docketed and bound up with 
red tape. . 

It would be extravagant and inconsistent to suppose that 
power derivable out of mechanism, as it stands with us in this 
country, could be utilised with anything like the same amount 
of advantage in India. But it may at least be assumed that a 
large portion of the simpler machines could be adopted when 
necessary, to take the place of what should be obsolete methods 
of moving heavy bodies. The old temples of India abound with 
examples of spent force and labour in the times of antiquity. 
There are huge masses of stones to be seen fashioned into the 
forms of heathen deities, and of such dimensions as to puzzle the 
acutest engineer regarding the mode of transport. Temples 
exist whose component stones weigh as much as 200 tons each, 
and in a district where stone is not available. ‘These stones have 
therefore been conveyed from a distant quarry, and of course 
without the aid of machinery. The lever and the rope were 
doubtless applied ; but the actual force was the utilisation of 
vast bodies of human labour. The rajahs of those times were 
the prime movers—nay, virtually the executive engineers of the 
great works ;-it therefore became a matter of no difficulty to 
mass together the thousands of human beings necessary for the 
purpose of moving heavy bodies from one place to another. The 
larger the stone, and the greater the difficulty to move it, is in 
the Indian’s mind a recommendation of its intrinsic value. Their 
idol Juggernaut, placed on a railway truck and drawn by a 
locomotive engine, gliding silently along, would be too unde- 
monstrative for the Indian’s nature. Their Colossi which have 
to be moved must travel with accompanying gesticulations, 
ejaculations, and frenzy. They howl, whoop, yell, and screech 
before their minds are sufficiently imbued with what they con- 
sider the necessary amount of devotion to their gods. 


(Zo be continued.) 


intricacies of the red tape and routine machine must be a 








WEIGHTS AND MEAsURES.—The ninth annual report of the 
Warden of the Standards has been issued. The subject of the 
construction and laying down of public standards of length, recom- 
mended by the Standards Commission in their fifth report, was 
mentioned in the last annual report. Since the date of this report 
(observes the Warden) ‘‘the proposed site in New Palace Yard has 
been abandoned in consequence of my aay 9 raised by the Office 
of Works. It was next proposed to lay down these public stan- 
dards on the terrace of the Thames Embankment, immediately 
above the landing place at Westminster Bridge; and after some 
communication between the Board of Trade and the Metropolitan 
Board of Works, a grant of £200 for the necessary expenses of 
laying down the f yn standards on this site was sanctioned by 
the Treasury, and included in the parliamentary grant for 1875-6. 
But when the details of the arrangements were brought under 
consideration, the engineer of the Metropolitan Board objected to 
them, and it was found impracticable properly to lay the standards 
down on this site in consequence of the restrictions imposed by him ; 
at length, by the intervention of the Astronomer Koyal, a prelimi- 
nary arrangement has been entered into with the Office of Works 
to lay down these public standards of length, consisting of 
the chain of 66ft. and the chain of 100ft. on the north side of 
Trafalgar-square, and to fix the mural standards at the saine site, 
and the necessary steps are now being taken for all the definitive 
arrangements.” It is of the utmost importance, remarks the 
Warden, that the Standards Department should be furnished with 
reliable thermometers of proved accuracy, and those used in the 
department, of which there are a considerable number, have from 
time to time been supplied by the best makers, and are required 
by the Warden to be accompanied by certificates of their accuracy, 
For this purpose the standard instruments have always been'sent 
for examination to Greenwich, and the ordinary thermometers and 
barometers to Kew. It appears, however, from the letter of the 
Astronomer Royal to the Sub- Warden of the Standards, that there 
is no authorised official examination of thermometers at Green- 
wich, but at Kew only, where a verification fee is charged. 
Amongst the thermometers of the Standards Department are two 
standard thermometers which were specially constructed for and 
presented to the department by the Kew Committee. During the 
past year the department has been supplied with the requisite 
apparatus for reverifying the freezing and boiling points of ther- 
mometers, and with an elaborate apparatus for calibrating and 
measuring the graduations, which was constructed by Negretti 
and Zambra, thus affording the means of verifying their own ther- 
mometers. An air thermometer, similar to that of Regnault, has 

so been obtained from Golaz, of Paris. 
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AIRD’S AUDIBLE RAILWAY SIGNALS. 
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We have repeatedly urged on railway companies the desira- 
bility of adopting a system of audible signalling to work in con- 
junction with the ordinary semaphore. We shall not repeat our 
arguments here. We may point out, however, that it is more 
than probable that the Abbots Ripton accident would not have 
ocecurred had such a system’ been in use. 

One of the reasons which have stood in the way and prevented 
the employment of audible signals, is that no efficient and satis- 
factory method has hitherto been proposed of carrying the prin- 
ciple into practice. We illustrate above a very simple arrange- 
_— the invention of Mr. Aird, of Fig Tree-court, Temple, which 

appears to us to be the best plan yet devised for the purpose. 
Mr. Aird obtains the sound by the use of the ordinary fog-signal, 
and his invention has for its object the placing of these signals 
in a situation where they will be exploded by a passing train 
through the agency of the signalman alone. Various plans have 
been proposed for doing this, but they ali .contemplate the 
placing of the fog-signal on the rail itself. Itis almost impossi- 
ble, however, to devise any means of fixing a signal by simple 
mechanical means in such a place, and the result is, that even if 
the signal were placed it might easily be knocked off without 
being exploded. 

Fig. 1 is an elevation and Fig. 2 a section of Mr. Aird’s appa- 
ratus, which can be modified in various ways. It consists of a 
box A, within which is placed a number of fog signals B, Fig. 2. 
These rest on a sliding bar C, at one end of which a small de- 
pression is made to receive the signals, as shown in the 
engraving. The slide C is urged forward by a spring D. 
To one end is secured a rod or wire E going to the signal box. 
The end of the semaphore post is shown at H. Every time the 
semaphore is worked the slide moves in the bottom of the box; 
but when the slide goes forward it carries with it one of the fog 
signals from the bottom of the pile, and conveys it to the posi- 
tion shown in Fig. 2at K. At L is shown a striker kept up by 
a spring; as an engine wheel runs over this striker the latter is 
forced down on the fog signal and explodes it. Subsequently, 
when the lever is put to “line clear,” the slide C is brought back, 
and then receives another fog signal, and as soon as the sema- 
phore is put at “danger” this signal is ready to be exploded. 
Should it happen that no train runs over it during this time the 
fog signal is drawn back into the box when “ line clear” is shown, 
and is then still ready for use. 

The following advantages are claimed for the apparatus :—(1) 
It saves the labour of men stationed at the signal-post to place 
the fog _— on the rails when necessary. (2) It cannot get 
out of o (3) It can be made to carry any number of fog 
signals, (4) It is impossible either in fine or foggy weather, for 
an engine driver to pass any signal (where the apparatus is 
placed) without hearing the signal, should he (the driver) not see 
the arm at danger. (5) It supplies itself, and should the signal 
not be fired it, the signal, is taken into the box, when the signal 

arm is drawn to “line clear,” and resumes its place under the 
rail the moment the signal arm is released to danger. Should 
the signal be fired, the act of drawing the signal arm to “line 
clear” removes the broken case, which is replaced by another sound 
fog-signal. (6) The apparatus is not expensive, being very sim- 
ple in its parts, and the case or box might be cast in one piece. 
(7) No brick or other foundation is required, the apparatus being 
simply sunk in tke ballast. (8) No additional length of wire 
rope is necessary. (9) The fog signals and the working parts are 
aioe protected against rain, dust, &c. (10) The apparatus being 





placed outside or at any distance from a signal cabin, a train 
could be stopped at once, at the will of the signalman. 








PIPE BORING LATHE. 

In the engraving, page 60, we illustrate a powerful pipe- 
boring and turning lathe to bore and turn both ends of socket | 
and spigot pipes up to a large diameter, constructed by Messrs. 
Hind of Nottingham. We annex an end view of this lathe. 
The lathe consists of two 12in. centre double-geared | 
headstocks, one at each end of the bed, with four speed 
cones Shin. wide and 16}in. diameter, geared with lin. pitch 
wheels and pinions 3}in. broad, 17in. diameter and 64in. diameter 
respectively. The driving socket is of cast iron, the cutter 
spindle of steel Sin. diameter. This is worked by a screw feed 
motion from thé end of the headstock by a cam and ratchet lever 
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motion acting on the spur wheel, and thus driving the feed screw. 
The driving socket revolves in brass bearings ; there is a brass 
feed nut and hardened steel washers and locknut to the feed 
screw and spindle connections; the headstocks ars placed on a 
bed 17ft. long, 19in. broad over the V’s and 144in. deep, so as to 
leave 9ft. 6in. clear between the cutter blocks ; the cutter blocks 
are bolted on to the spindle end, and fitted with slots for holding 
the cutters ; there are’ two overhead driving motions, one to each 
headstock ; the top shaft is extra long to allow the cone to be 
moved to the headstock when working upon 6ft. lengths of pipe; 
the feed of the cutter spindle has a range of 64in., and is moved 
by a hand wheel when not self-acting ; the two saddles fitted on 
the bed are moved along by rack and pinion, and provided with 
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END ELEVATION 





apparatus for holding the pipes, consisting of two jaws worked 
by t and left-hand screws. ‘Two of these lathes were made 
for the Clay Cross Company, who speak very highly of them. 








THE ABBOTS RIPTON ACCIDENT: 


In order to render the circumstances of the Abbots Ripton 
collision more intelligible to our readers, we give herewith a 
small map showing the stations between Peterborough and 
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Huntingdon. The map is approximately drawn to a scale of jin. 
| to the mile. We have dealt fully with the subject on another 
page. 











| DARKE’S PATENT DETENT FOR INDICATORS. 


| Tuk object of this invention is to control the motion of the 
, paper drum of the steam engine indicator without the incon- 
| venience, of hooking and unhooking the cord. The en- 
| graving represents a Richard’s indicator, in plan, with the patent 
| detent attached. C D is a small segment of brass pinned on to 
| the lower end of the ferule which carries the pencil arms, and 
which therefore moves with any motion of the pencilarms. The 
end D engages the nose of the pawl G, which pawl again engages 
a segment of aratchet wheel B. A smali spring F presses upon a 
| pin in the pawl G, and tends to keep the pawl in gear with 
| the ratchet segment. 

The indicator is shown with the paper drum at the end of its 
stroke, and the spring of that part consequently in tension, the 
| cord being supposed to be in connection with the moving engine. 
| With every stroke of the engine the cord is therefore tightened 
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and slackened, the slack being taken up by a little elastic placed 
in the cord between the engine and the eye of the cord of the 
paper drum. Now the action is this : When a diagram is about 
to be taken the pencil arm is moved to the position shown, and 
the end of the brass segment C D gently presses the nose of the 
pawl G at D; when the cord becomes tight by the motion of the 
engine, the pressure given by the spring of the paper drum upon 
the tooth of the ratchet B is removed, the pencil H advances 
immediately towards H', the pawl takes the position as shown 
dotted, and the paper drum commences its motion with perfect 
smoothness. To stop it again it is, of course, only necessary to 
move the pencil arm by a backward movement, when the pawl 
again engages the ratchet and prevents the retura stroke. 

On examination it will be seen that so long as the nose of the 
pawl rides upon the brass segment C D, as shown by the dotted 
positions of both, that the indicator retains, and can be used in, 
its old form. The cord adjuster: This is a very simple instru- 
ment for facilitating the adjusting of the cord when it is fourd 
necessary to do so. The cord from the engine or paper drum is 
made to form a loop round the shank of a small fly-nut which 
jams the cord perfectly tight, and stands in the stead of a knot, 
with this important difference, that it can be immediately 
slackened. 
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4134. A new or improved Macuive for Printixc on Paper, FLoor- 
cLoTHS, and woollen or other woven or felted fabrics, James Hummer- 
ston, Leeds, Yorkshire.—29th November, 1875. 

4176. Improvements in WaTERPROOFING THREADS, Fasrics, and other 
bodies, and in apparatus therefor, Charles Clamond, Boulevard Cour- 


4178. Im ements in Macuinery for the manufacture of Prvs, Comss, 
Gitts, FaLiers, and other similar articles, Thomas Richards Harding 
and Thomas! Walter Harding, Globe-road, Leeds, Yorkshire.—2nd 
December, 1875. 

4224. Improvements in the mode of Borriixa Liqutps, and in a tus 
therefor, Richard Rendle, Rochester-road, Camden Town, London.—6th 
December, 1875. 

4228. A new or improved Hoop or apparatus for disengaging and coupling 

William Meadows, Old Kent-road, London.—7th December, 
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1875. 

4244. Improvements in CompounpD Marrxe Enatnes, Charles Sells, West- 
minster Bridge-road, London.— 8th December, 1875. 

4282. An improved method of Repuctne Concussion and Visration of 
MILisTones in their revointions, Daniel Bate, Compton, Staffordshire, 
and Thomas Moseley, Trysul, Staffordshire.—10th December, 1875. 

4350. An improvement in Loems for Weavine, John Clayton and Themas 
Richmond, Burnley, I hire.—15th D. ber, 1875. 

4353. A new or improved means or method for Preventinc what is 
known as Priminc in Steam Borers, and also preventing the interior 
of such boilers from becoming incrusted with the saline and earthy 
parts of the water used to generate steam therein, William Major, 
Copenhagen. 

4363. Improved arrangements or combination of various MATHEMATICAL 
or PuiLosopHicaL Instruments for MEASURING and other purposes, 
Ridley Henderson, Timsbury, Bath, Somersetshire. 

4368. Improvements in Jars, Borries, and other vessels used for con- 
taining or transporting oils, varnishes, spirits, and other like fluids, 
John Llewellyn Ryland, Birmingham.—1l6th December, 1875. 

4385. New or improved processes for DEstroyinG Noxious Insects or 
vermin by means of Gases and Vapours issued from certain substances, 
Isidor Loeser, Paris. —17th December, 1875. 

4430. Improvements in Marixe Borers for using the outside shell as 
heating surface, Hamilton Dansey, Rupert-street, Haymarket, London. 

4432. Improvements in CLostnec and FasTenino Boots, and in the means 
or apparatus employed therefor, Philip Harris, Chatham, Kent. 

4434. Improvements in C.iinicaL THERMOMETERS, James Webster,.| 
Clerkenwell, London. 

4440. Improvements in Steam Enaines, and in Surrace ConpDENSERS for 
the same, and applicable otherwise, James Davie, Glasgow, N.B. 

4442. Improvements in Coverinc Drawino Routers used in machinery 
for preparing and spinning cotton and other fibrous substances, John 
Chadwick, Manchester. 

4444. Improvements in the ManuracTure and employment of CEMENTS 
and Limes, Jean Ducournau, Paris. 

4446. Improved Apparatus to be employed in TueaTricat or GymNASTIC 
Perrormances, Guillermo Antonio Farini, Lewisham-road, Forest-hill, 
London. 

4448. Improvements in Skates, John Watkins, Windsor-street, Birming- 
ham. 

4452. Improvements in and applicable to Rattway Pornts or Switcues, 
and in mechanism for actuating and locking the same, James Kelly, 
Liverpool. 

4454. Improvements in Raisins the Nap upon CLorus and Fasrics, and 
in apparatus employed therein, William Kempe and Arthur Kempe, 
Leeds, Yorkshire. 

4456. Improvements in JournNAL-Box Beartncs or Liyincs, William 
Robert Lake, Southampton-buildings, London.--A communication from 
William A. Hathaway, Benjamin F. Snow, William Gregory, and John 
Magione, U.S. 

4458. Improvements in Rotary Exoimes, Richard Hodson, Blackwall, 
Londcn. 

4.60. Improvements in Satinrxc or impregnating with certain substances 

* Tissue and other Paper, Alexander Mullord, Hoxton, London. 

4462. An improved VeceTaBLe PARCHMENT and _— for making the 
same, William Robert Lake, Southampton-buildings, London. —A com- 
munication from Ambrose G. Fell, New York,*U.8.—22nd December, 1875. 

4464. Improvements in the Construction of Macuines for the manufac- 
ture of Bricks and Tites, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Mathiius K. Muchin, Riga, Russia. 

4466. An improved Pump for use in the Manuracrure of AERATED 
Waters, Edward Russell Vaughan, Rutland-square, Dublin. 

4468. Improvements in Fire-exTINGUisHERs, Julius Hall, Chancery-lane, 
London. 

4470. Improvements in the Construction of Skates, parts of the same 
being applicable to sledges, Charles Harrison, A verdale-square, Old Kent- 
road, London. - 

4472. An improved Ampucance Wueet Litter, William George Nicholas 
Manley, Chatham-place, Woolwich. 

4476. A new or improved mode or manner of Secure.y Lockinc Miners’ 
Sarery Lamps, Henry Tudor Owens, Birmingham. 

4478. Improvements in Macuivery for DecortTicaTinG, SEPARATING, and 
OptTarsinG Fisrous Materiacs from various plants and trees, John 
Garrett Tongue, Southampton-buildings, London.—A communication 
from Felix Roland, Paris.—23rd December, 1875. 

4480. Improvements in ExcavatTinG Macnines, James Dunbar, Brixton, 
London, and Joseph Ruston, Lincoln. 

4482. Improvements in TELEGRAPHIC APPARATUS, Martin Benson, South- 
ampton-buildings, London.—A communication from Joseph Olmsted, 
Providence, U.S. i 

4483. Improvements in Gear Tack e for lifting, lowering, or moving 
heavy weights, William Morgan-Brown, Southampton-buildings, Lon- 
don.—A communication from Geoge Stacey, Nanuet, New York, U.S. 

4486. Improvements in apparatus for Raistinc and Lowerinc WEIGHTS, 
Seraphicus Francis Pichler, Great Portland-street, and Edward Vincent 
Gardner, Berner's-street, London. 

4488. Improvements in Looms for Weavinc, Rufus Yates and George 
Brierley, Preston, Lancashire. 

4490. Improvements in the Construction of FLv1p Meters, Peter Jensen, 
Chancery-lane, London.—A communication from Gustav Lang, Stutt- 
gart, Wurtemberg. 

4492. Improved means and apparatus for DissoLvine Syow in public 
thoroughfares and other places, Joseph Bickerton, Oldham, Lancashire, 
and John Wormald, Eton-street, Regent’s Park, London. 

4496. Improvements in the manufacture of WHeets for Rattway and 
Tramway Rowwine-stock, and in apparatus for the purpose, John 
Tough, Leadenhall-street, London. 

4498. Improvements in Wartcnes and CLocks, Juan Nepomucemo Adorno, 
Harley-street, Cavendish-square, London. 

4500. Improvements in Lamps, Arnold Souheur, Seraing, Belgium. 

4502. Improvements in the manufacture of KeLr, and in the apparatus 
employed therein, John Wilson Croker Perrier, Westminster, London. 
—A communication from Joseph Pellieux and Albert Maiz?-Launay, 
Kerhuon Finisttre, France. 

4504. Improvements in annealing or Temprrinc Sneet Iron Piates and 
apparatus for that purpose, and for pickling the said plates, Edward 
Sumner Morris, Penclawdd, Glamorganshire, and Ebenezer Edgar Mor- 
gan, Britenferry, and David Richards, Britonferry, Glamorganshire.— 
24th December, 1875. 

4506. A new or improved BorLer and Furnace combined for heating and 
circulating water or other liquids, raising steam, and for other similar 
purposes, James Keith, Arbroath, N.B. 

4508. Improvements in form, shape, and construction of Drepornc 
Buckets and links, for working same, denjamin Ward Tucker, Claver- 
ton-street, Pimiico, London.—27th December, 1875. 

4510. Improvements in apparatus for WarRMInG Rar-way CARRIAGES and 
others, Henri Adrien Bonneville, Rue de la Chaussée d’Antin, Paris. —A 
communication from Pierre Grandjean, La Chapelle, France. 

4512. Improvements in Steam Encines, John Cole and James Cole, Brad- 
ford, Yorkshire. 3 

4514. An improved Press suitable for copying and other like purposes, 
William Robert Lake, Southampton-buildings, London. —A communica- 
= from George Northwood Oakley and Reuben Quarrill, Melbourne, 

Victoria. 
4515. Improvements in the manufacture of Mera. Routers for printing 
‘ico and other textile fabrics, part of which is applicable to P anyon 
ing of copper, Henry Wilde, Manchester. 

4516. Improvements in Sares or vessels for containing GuNpowper and 
for gcse and cooling other substances, George Roby, Ince, Maker- 
field, Lan ire. —28th December, 1875. 

4518. Improvements in Screw-privers, William Knell, Park House, 
Farnborough, Hampshire. 

4520. Certain improvements in Se.e-actinc Moxes for spinning and 
doubling, James Fryer, Dukinfield, Cheshire, and Samuel Morris, 
Mossley, Yorkshire. 

4522. Improvements in apparatus for Raisinc, Tippinc, and LowERrina 
Trucks, David Thomson, Middleton-square, London. 

4526. An improved Trap and Gratine for drain and sewer inlet, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
John Aldrich White, Concord, Merrimack, U.S. 

4528. Improvements in Artiricia, Fuet, Thomas Harris and Geo 
Redford, Capal Ifan Colliery, Carmarthenshire.—29th December, 1875. 











4530. Im ts in TRAVELLING ComBusTion Furnaces, and in their 

application to the manufacture of soda ash, and to other purposes, John 
y; Saint Helens, Lancashire. 

4532. Improvements in the manufacture of Catyxes of Tissve for 
artificial moss roses, and in the polysepalus of such flowers as well as 
in mossy fiowers in general, Antoine Burnier, Boulevard Sébastopol, 
Paris. 


4542. Improvements in Fire-arMs, John Wallace Duncan, Chancery-lane, 


London. 
4544. ag ete 5, in high-pressure Steam Generators, William John 
Clark, Southwick, Sunderland, Durham. 
4546. Improvements in Motor Enoines worked by steam or other fluid 
Peter Brotherhood, Ladbroke-gardens, Notting-hill, London. 
4548. Improvements in and applicable to Tins, Boxes, Cases, and other 
like receptacles for containing preserved meats, provisions, or other 
substances or liquids, Henry Groom, Live: ll. 
4550. Improvements in the construction of BLowers for Forcine Arr, 
mig Russell Gubbins, Upper Thames-street, London.—30th Decem- 
r, 1875. 
4552. Improvements in the manufacture of Reriectors, Leners, and 
OpricaL Guasses, and also in machinery, tools, and apparatus employed 
in facturing and iting the same, Henry Bessemer, Denmark- 





hill, London. 

4554. Improvements in the manufacture of CvrLery, William Henry 
Wragg, Sheffield. 

4558. Improvements applicable to Burrows, and the fixing or attaching 
same to articles to which they are required to be attached, James 





Tolputt Stoneham, Manch , ‘ 
4560. Improvements in MacuInery or apparatus for Mrxrya Soap and 
other materials, Frederick Lewis Degener, Shoe-lane, London.—A com- 


munication from Francis Mickel Weiler, New York, U.8.—31st December, 





15. Improvements in Hypro-meratLurcy, and in obtaining valuable 
produciz thereby, also in apparatus used for these purposes, Henry 
Hutchinson, Old Broad-street, London.—lat January, 1876. 

23. Im: ements in Arr Prsatoxs, Allison Owen Sweet, Henry Newton 
Sheldon, and James Rollin Marble Squire, Boston, U.8S.—A communica- 
tion from Augustus Bedford, Boston, U.8.—3rd January, 1876. 

31. Impr ts in-apparatus for Raistne or Forcine Beer, and other 
liquids, Thomas Henry Johns, Newport, Monmouthshire. 

33. Impr ts in the facture of Soap or sap pounds, 
Arthur Rowbottom, Birmingham. 

35. A new or improved Macuine for SHawinec, Rootine, and DELIVERING 
Turnips, James Fogo, Restonhill, N.B. 

37. Improvements in Sewinc Macuiyes, William Robert Lake, South- 
ampton-buildings, London. — A communication from Jesse Folk, 
Brooklyn, New York. 

39. An improved method of Puriryinc Coat Gas, William Marriott, 
Huddersfield, Yorkshire. 

41. Improvements in apparatus for Wasuinc Borries, Peter Gaskiil. 
Stafford-street, Birmingham. 

43. Improvements in Looms for Weavine, John Leeming, Bradford, and 
John Wyte, Glasgow.—4th January, 1876. 

49. Improvements in Lusricatixc O11 Cups, Herbert John Haddan, 
Strand, London.—A communication from Reuben Whitehouse Drew, 
St. John-street, Montreal. 

51. Improved means for Securinc Wrye and other Cases, George Girling 
Capon and Thomas Oxley Boughtwood, Oxford-street, London. 

53. An improved machine for Winnowrne, CLEANING, and SortTixG Semo- 
Lina and middlings, and corn and other seeds, Hunter Henry Murdoch, 
Staple-inn, London.—A communication from Carl Haggenmacher, 
Pesth. 

55. Improvements in Cuarns for h ing or pending window sashes, 
doors, and other bodies, andjin connections for use therewith, Alexander 
Melville Clark, Chancery-lane, London. — A communication from 
Thomas Morton, New York.—5th January, 1876. 

63. An improved manufacture of Wire Leap, Robert Palmer, Ovington- 
square, London. . 
67. Improvements in and connected with Suors for Horses and other 

animals, Edward Johnson, Farringdon, Devonshire. 

69. Improved processes for Preservinc and WaterPRooFING old and 
new leather, hides, and skins, either tanned or untanned, canvas, 
string, cloth, and other fibrous and filamentous materials, Alexander 
Browne, Southampton-buildings, London.—A comrounication from 
Louis Dissés-Leroy, Paris. —6th January, 1876. 

71. Improvements in Pavine Buocks for streets, buildings, or any place 
where paving is applicable, Ely Dyson, Halifax, Yorkshire. 

77. Improvements in Tramways, Tramway Cars, and in apparatus 
connected therewith, parts of which improvements are applicable to 
other purposes, William Barclay, Kilmarnock, N.B, 

79. Improvements in Steam BorLers, Hazleton Robson Robson, Glasgow, 
N.B. 














81. Improvements in Picments, and in the manufacture thereof, Henry 
Knight, Kingston-upon-Hull, Yorkshire. 

83. Improvements in Looms for Weavina, Richard i Hattersley, 
Keighley, Yorkshire, and Thomas Pickles, Denholme, Yorkshire. 

85. Imprevements in apparatus for WarmMiInNG GREENHOUSES and other 
buildings, and for burning lime, John Towsend Trench, Kenmare, 
Ireland. o 

87. Improvements in Enorxes tobe actuated by steam, air, or other fluid, 
also applicable for raising and forcing liquids, Walter Payton, Masbro- 
road, Hammersmith, and Joseph Ellicott Holmes, Bayswater.—7th 
Januaty, 1876. 

91. Improvements in means or apparatus to be employed in Testinc 
Perro_evM and other liquids, Robert Porter Wilson, Regent's Park, 
London. 

93. Improvements in CiippInc Laprets, and in the machinery or 
. om employed therefor, James Blair and Andrew Blair, Glasgow, 
N.B, 


%5. Improvements in Covup.iincs for ‘SHartinc, Archibald Thomson, 
Southampton. 

99. Improvements in Brick-mMakinG Macutnery, Henry Ward, John 
Ward, and William Ward, jun., Leeds. 

101. Improvements in manufacturing Hostery Goops, William John 
Dann, Nottingham. 

103. Improvements in machinery for CLEANING Gram, rice, or seeds, or 
bolting flour, and separating and purifying middlings made therefrom, 
Joseph Bedford, Leeds.—8th January, 1876. 

107. Improvements in Joints or connections for flexible pipes or hose, 
John Heury Johnson, Lincoln’s-inn-fields, London.—A communication 
from Henry Kessler, Prussia. 

109. Improvements iu REFRIGERATING apparatus, William Robert Lake, 
Southampton-buildings, London.—A communication from John Jones 
Bate, Brooklyn, New York.—1l0th January, 1876. 

111. Improvements in BREECH-LOADING F1RE-aRMs, Ernest de Pass, Fleet- 
street, London.—A communication from Eugene Hénard, Paris. 

115. Improvements in RoLLER Skates, Sam Villiars Wheatley, Sheffield. 

117. Improvements in BreecH-LoapinG Firr-anms, Thomas Southgate, 
as London, and James Woodward, jun., St. James-street, 
London. 

119. Improvements in Rock-porinc Macuines, Johann’ Richard 
Schram, Norfolk-street, Strand, London. 

121. Improvements in steam and Water Taps or stop-cocks, George 
Maule Marchant, Huddersfield, Yorkshire. 

123. Improvements in machinery or apparatus for Compinc Woo and 
other fibrous materials, Isaac Bailey and Daniel Smith, Keighley, York- 
shire, and Leonard Smith, Bradford. 

125. Improvements in Srorrers for Borries and similar articles, and 
means for permanently connecting them to the same, Walter Peter 
Cherry and Charles Edwin Cherry, Porter-street, Hull — llth 
January, 1876. : 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


134. Improvements in Screwinc Macuinery, William Robert Lake, 
Southampton-buildings, London.—A communication from Frank P. 
Sheldon, Providence, U.S.—12th January, 1876. 

136. Improvements in and connected with Screw Prore.ters, Alexander 
Melville Clark, Chancery-lane, London.—A communication from John 
Ellis, Freeport, New York.—12th January, 1876. 

146. Improvements in Reerine Fore and Art Sats of Vessevs, Edward 
Griffi Brewer, Chancery-lane London.—A communication from 
Parker Charles Marsh, Northampton, U.8.—13th January, 1876. 

195. A new or improved machine for Reapinc and Mowrne, Floryan von 
Grubinski, Warsaw, Poland.—18th January, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 


190. Metat Prtiars, &c., Robert Bristow Lee and Simon Alfred Rogers, 
Manchester.—17th January, 1873. 

211. Openinc CLosep and other Cases, Edmund Wallace Elmslie, Great 
Winchester-street-buildings, London.—18th January, 1873. 

214. Kecovertne Ors and Fats, John Cox, Newcastle-on-Tyne, and 
Samuel Cox, Hatcham-road, London.—18th January, 1875. 

230. Portryinc Sewace, James Robey, Manchester.—2z0th January, 1873. 

239. BeNpInc ARMOUR PLaTEs, George Wilson, Banner Cross, Shetfield.— 
2lst January, 1873. 

$19. Anima. Trap, John Henry Johnson, Lincoln’s-inn-fields, London.— 
27th a 1873. 

356. Lamps, John Henry Johnson, Lincoln’s-inn-fields, London.—29th 
January, 1873. 





247. TRANSMITTING Sicnats, &c., John Henry Johnson, Lincoln’s-inn; 

fields, London —2lst January, 1873. 

236. Preventinc Waste of Water, James George Stidder, Southwark 
bridge-road, London.—20th January, 1873. 

836. Fire-PLaces, John Jobson, Edgar Williman Jobson, and Godfrey 
Jobson, Derbyshire— .8th March, 1873. ; 
231. Carpinc Ewnaines, Thomas Stone, Preston, Lancashire. — 20th 

January, 1873. 
279. RatLway Brakzs, William Robert Lake, Southampton-buildings, 
London.—23rd Janvary, 1873. 
294. Lockx1ne Joists of Staces, Tom Walford Grieve, Charles-street, Drury- 
lane, Londun.—25th January, 1873. 
268. Urinisation of Waste Heat, Hugh Williams, Wigan.—23rd Janu 
87: 


1873. 

274. Portrication of Coat Gas, Robert Hogarth Patterson, Hammer- 
smith.—23rd January, 1873. 

277. PropeLier Braves, John Collis Browne, Hampton Wick, Middlesex. 
—28rd January, 1873. 

278. Revo.tvine Suutrers, Alexander Clark, Rathbone-place, London.— 
23rd January, 1873. 

289. Governors, George Gibson and Josias Vowell, Sunderland.—24th 
January, 1873. 

330. Drivinc Straps or Banps, Henry Hyne Gibbs, Stroud. — 28th 
January, 1873. 

260. Wasuine or Scourtna Woot, Robert Fairburn, Burley-in-Wharfedale. 
— 23rd January, 1873. 

272. Steam Enotes, William Eli Sudlow, Oldham.—23rd January, 1873. 








Patents on which the Stamp Duty of £100 has been Paid. 


188. Puriryinc and Srorine Water, Frederick JIipscombe, Strand, 
London,—20th January, 1869. 

172. Crossines, Joseph Armstrong, Brinsworth Ironworks, Masbro’, near 
Rotherham.—19th January, 1869. 

184. Ferpino Woot, Philip Charles Evana, Bri be Mills, Gl ter, 
and Henry James Hogg King, Glasgow —20th January. 1869. 

178. Ice Maxine, &c., John Siddeley and Frederick Noel Mackay, Liver- 
pool. —20th January, 1869. 

238. Rottinc ArMouR P ates, John Devonshire Ellis, Sheffield.—26th 
January, 1869 

556. Raitway Crossincs, Richard Price Williams, Great George-street, 
Westminster.—22nd February, 1869. 

236. Grinpinc Pate Gvass, Collingwood Lindsay Wood, Bishop Auck- 
land, and Joseph Stockley, Newcastle-on-Tyne.—26th January, 1869. 





Notices of Intention to Proceed with Patents. 


3191. Spnwnrve CaRDED Woot, Oscar Schimmel, Chemnitz, Saxony.—11th 
September, 1875. 

3199. Layrne and Jornrne Pipes and Tunes, William Williams, Liverpool. 
—13th September, 1875. 

3211. CoMPREsSING Scrap Metal, &c., James Milward Holmes, Birming- 
ham.—A communication from Lewis J. Atwood.—l4th September, 1875. 

3235. Bricks, Julius Frederick Moore Pollock, Leeds..-16th September, 

37. 


1875. 

$257." Dkivine Straps, &c., Samuel Roberts and Squire Roberts, Cleck- 
heaton.—17th September, 1875, 

.- Fire Escapes, Louis Fremion and Alfred Lazon, Beauharnais, 
Paris. 

3268. Sewrnc Macuine Suutries, Emanuel Shepherd, Fred Rothwell, 
James Edward Hough and Tom Rothwell, Oldham. 

3271. Motive Power, Richard Bevan, Dunstable. 

3274. Motive Power, Quentin Leon Brin, Euston-road, London.—18th 


3287. Pumps, Joshua Nickerson Rowe, Water-street, Liverpool. 

3291. Stircuinc Books, &c., John Garrett Tongue, Southampton- 
buildings, London.—A communication from Henry Graham Thompson. 
—20th September, 1875. 

3314. Trppinc Coat, James Burrows and Henry Flint, Wigan.—22nd 
September, 1875. 

3328. DRYING, STRETCHING, STEAMING, and AcrInc Woven Fasrics, &c., 
Samuel Knowles, Tottington, and James Kay, Bury.—23rd September, 
1875. 

3343. TeLecrapny, Charles Douglas Norton, Arthur-road, Stoke Newing- 
ton, and James Grieve Lyle, Bishopsgate-street Within, London. 

3345. MepicaL AppLiances, Henry Gothwicke Whiting, Queen Victoria- 
street, London.—24th September, 1875. 

3360, Horse-cotLars, John Carr, Askern. 

3362. Canopies or Hoops, Arthur Charles Henderson, Southampton- 
buildings, London.—A communication from Jules Eugéne Boivin. 

3367. Screw-cuTTING or Cuasinc, Samuel Heys Bailey, Salford.—25th 
September; 1875. 

3874. Evecrric TeLecrapus, John Muirhead, jun., Stanley Villa, Thorn- 
ton Hill, Wimbledon, Surrey.—27th September, 1875. 

3404. Arr Enoines, John Garrett Tongue, Southampton-buildings, 
London. — A communication from Alexander Kirk Rider. — 30th 
September, 1875. - 

342”. TurasHinc Macuines, Thomas Perkins, Hitchin.—1st October, 1875. 

3520. Sewina Macnine Suurtties, Walter Alfred Blake, Grange-road, 
Bermondsey, and George Moss, Rolls-road, Bermondsey, London.—11th 
October, 1875. 

8537. Dousttne and Twistinc Macutyes, Martin Benson, ot og on pel 
buildings, London.—A communication from Joseph Frank Wicks.— 
12th October, 1875. 

3573. CLEANING Tin PLates, Lewis Griffiths and Richard Lewis, Swansea. 
—l4th October, 1875. 

3620. Bripors, Frederick Barnett, Queen Victoria-street, London.—19th 
October, 1875. 

3705. Furnaces, James Stone, Gray’s-inn-road, London, — 26th 
October, 1875. 

4163. Potato Diccers,j Lewis Augustus Aspinwall, Albany, U.S.—2nd 
December, 1875. 

4297. Raitway and other Carriaces, Uriah Scott, North-street, Fitzroy- 
square, London.—11th December, 1875. 

4377. Steam Borters, Thomas Claxton Fidler, Richmond, Surrey. 

4381. Cranes, Robert Baillie, London-yard, Isle of Dogs.—17th December, 

1875. 

4390. Rottinc Stock, William Adams, Stratford, and James Livesey, 
Victoria-chambers, Westminster, London. —18th December, 1875. 

4454. Raisins the Nap upon CLotus and Faprics, William Kempe and 
Arthur Kempe, Leeds.—22nd December, 1875. 

4466. Pump, Edward Russell Vaughan, Rutland-square, Dublin. 

4470. Skates, Charles Harrison, Averdale-square, Old Kent-road, London. 
—23rd December, 1875. 

4430. EacavatTinc Macuines, James Dunbar, Brixton, London, and 
Joseph Ruston, Lincoln. 

4493. UMBRELLAS, James Willis, Malvern Wells. 

4499. WHeets, Arneld Souheur, Seraing, Belgium. 

4500. Lamps, Arnold Souheur, Seraing, Belgium —24th December, 1875. 

4515. Printine Carico, Henry Wilde, Manchester. 

4516. Sares, George Roby, Ince, Makerfield.—28th December, 1875. 

4546. Motor Encines, Peter Brotherhood, Notting-hill, London.—30th 
December, 1875. 

4552. Rercectors, &c., Henry Bessemer, Denmark-hill, London.—8lst 
December, 1875. 

33. Soap, Arthur Robottom, Birmingham.—4th January, 1876. 

53. WINNOWING, CLEANING, &c., Hunter Henry Murdoch, Staple-inn, 
London.—A communication from Carl Haggenmacher.—5th January, 


1876. 

93. CLippinc Laprets, James Blair and Andrew Blair, Glasgow.—8th 
January, 1876. 

109. RerriceraTinc Apparatus, William Rcbert Lake, Southampton- 
buildings, London.—A communication from John Jones Bate.—10th 
January, 1876. 

117. BREECH-LOADING FIRE-ARMs, Thomas Southgate, Burton-crescent, 
and James Woodward, jun., St. James’s-street, Westminster, London. 

119. Rock-sortnc Macuines, Johann Richard Schram, Norfolk-street, 
Strand, London.—11th January, 1876. 

134. Screwinc Macuinery, William Robert Lake, Southampton 
buildings, London.—A communication from Frank P. Sheldon. 

136. Screw Propre.ters, Alexander Melville Clark, Chancery-lane, 
London.—A communication from John Ellis.—12th January, 1876. 

195. Reaprnc and Mowirne, Floryan von Grubinski, Warsaw, Poland.— 
18th January, 1876. 





All persons ha’ an interest in o; g any one of such applications 
eeutl eove foe in writing of their ebjections to such pre no 
* = ope of the Commissioners of Patents within twenty-one days of 

ts date. 
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ABSTRACTS OF SPECIFICATIONS. 
78. Pavina Buocks, C. Barlow, Southampton-buildings.—Dated 7th 
January, 1876. 

This inventidn bas for its aoe to produce an improved press for the 
formation of paving and other blocks from plastic materials, and consists: 
— in a plunger and platen mounted upon two parallel rods or bars, 
and opera by a toggle joint to press the material between. them 
within the mould wheel, the resistance to such pressure being offered or 
taken up by the tensile strength of the rods. Secondly, ina mould wheel 
rotating vertically between the so and platen, so that the pressure 
upon the material in the moulds shall be applied radially from the 
centre of the wheel without diametrical strain upon the latter. Thirdly, 
in supporting and rotating the mould wheel upon exterior or peri- 
hese! riction rollers for the purpose of clearing the centre of the wheel 
to receive the rotating, pressing, and discharging mechanism, and adapt 
the wheel for easy removal from the frame of the press. Fourthly, in the 
meaas for im ing an intermitting rotation to the mould wheel, so,as to 
successively present the moulds for the action of feeding devices, the plun- 
ger, and discharger, while such mould wheel shall :emain at rest during the 
filling, , and ben rye iat operations. Fifthly, in a follower 
arran, within the mould wheel, and operated from the counter shaft, 
to the pressed blocks outward from the wheel upon the side 
opposite the pressing mechanism. Sixthly 
operating the discharger or follower from the counter shaft. Seventhly, 
in withdrawing the discharger or follower from the moulds by the 
positive actior: of a cam and bell crank lever, Eighthly, in a reiease 
motion to relieve the pressure of the plunger and platen, and prevent the 
press from breaking or becoming strained when the movements of the 
plunger and platen are varied by a difference in the size of the blocks, or 
the pressure of any unyielding substance therein. Ninthly, in ape d 
a a ni motion by a weighted lever, connecting the toggle joint with a 
link upon the counter shaft. Tenthly, in adapting the weight for adjust- 
ment to regulate the pressure of the plunger and platen. Eleventhly, in 
suspending the weighted lever from the toggle jeint by means of a rod in 
a manner as to permit the lever to rise and fall freely when the 
press is operated. Twelfthly, in an elastic cushion applied to the lower 
end of ‘the suspending for the pu of absorbing the shock 
of the lever in falling. Thirteenthly, in the employment of rollers pro- 
vided with radially reciprocating blades for feeding the material into the 
mould wheel. Fovrteenthly, in adjusting the point of projection and 
retraction of the feeding blades with respect to the space between the 

rollers for the purpose of regulating the force uf the feed into the 
mould wheel. Fifteenthly, in adapting the blades for complete retraction 
within the roller for the purpose of clearing each blade of adhering 
material, and preventing the clogging of the feeding device. Sixteenthly, 
in the provision of means for clearing the faces of the feed rollers and 
ends of the feed blades. Sevenuteenthly, in the construction of the feed 
hopper to guide the material into the mould wheel. Eighteenthly, in 
imparting an intermitting rotary motion to the feed rollers for the 
purpose of feeding the material when the moulds are open to the hopper, 
and to prevent the muterial from being pressed down when the wheel is 
in motion. Nineteenthly, in a rising and falling plate arranged to receive 
the pressed blocks from the moulds and carry them down to the cooling 
tank and block carriers for the purpose of protecting the edges and cor- 
ners of the blocks from injury. Twentiethly, in a carrier having an 
intermitting reciprocating movement to receive and carry off the pressed 
blocks from the rising and falling plate, and at the same time expose 
them to a cooling and drying medium. Twenty-firstly, in discharging a 
stream of water into the body of the pressing plunger to prevent it from 
adhering to and stripping off the faces of the blocks, when it is retracted 
from the moulds; and lastly, the invention consists in running the 
mould wheel within a reservoir of cold water for the purpose of cooling 
the moulds as well as the pressed blocks contained therein, so that the 
latter may be discharged without adhering to the moulds. 


‘74, Raimway Car Axes, C. Barlow, Southampton-buildi 
January, 1876. ; 

The object of the invention is to furnish a railway car axle, simply and 
cheaply constructed, which shall revolve asin the present system but 
upon which the wheels are loosely mounted so as to avoid the torsion or 

‘twisting and slipping occasioned by running on a curve or irregularity of 
the track, or with wheels of unequal size, but so adjusted that the wheels 
shall turn on the axle only sufficiently to —— this purpose, thus 
avoiding great friction and wear upon the shoulder otherwise incident to 
a loose wheel; that is, an axle so constructed as to combine the advantages 
of a loose wheel and of the present revolving axle with none of the dis- 
udvantages of either; and also so constructed that in case of the breakage 
of the wheel another may be readily substituted without the use of the 
hydraulic press ; and this invention consists by forming near each end of 
the axle a bearing larger than those at the ends upon which the wheel is 
siipped, and then rests against a shoulder formed around the inner end 
of the bearing, and is retained in place by a nut or cap screwed upon the 
axle, and by providing suitable means for oiling. 


90. Friction Civicues, A. M. Clark, Chancery-lane,—Dated 7th January, 
1 








in the means employed for 





98.—Dated 7th 


876. 

This invention is applicable to machinery of every description, its 
object being to facilitate the locking and unlocking of loose pulleys upon 
the shaft on which they run, and it ists in the binatiou of certain 
locking wedges with the inner periphery of the pulley and the outer 
periphery of a hub which slides longitudinally on the pulley shaft. 
2454. Furnaces, &. Hill, Middlesbrough-on-Tees. -Dated 8th July, 

187§ 

A fire-»ox is placed at each end of the furnace from which respectively 
the flames converge towards the centre of the furnace. A partition or 
“ mid-feather ” is placed transversely across the centre of the furnace, the 
same having a suitable sate or apertures for the e of the articles 
under treatment. A tube or tubes is or are placed longitudinally in the 
furnace, and into or through which the articles to be heated or are 
aa or drawn. In some cases the tube or tubes may be dispensed 
with. 


2466. Srup Sieeve Links, M. A. Pradier, Bedford-street.—Dated 8th July 
1875, 


That the principle of this invention is that the studs, sleeve links, and 
solitaires can be put in and removed from the shirt in the casiest possible 
manner, by means of thescrew principle, and are in one piece. 


2457. Sewino Macuines, P. Jensen, Chancery-lane.—Dated 8th July, 





1875. 

Needle bar and shuttle are each worked from a grooved cam; the shuttle 
race is straight ; the needle also receives a rocking motion for button hole 
work; the stitch is double lock stitch, a thread brake is used to obtain an 
even button hole edge ; a feed regulator is described. 

2458. Wasnino Fibres, C. A. Bartleet, Union-court, Old Broad-street,— 
Dated 8th July, 1875. 

This invention consists in the tion of a long washing, 
cleansing, or dyeing vessel, with a series of transversely oscillating beaters, 
which effect the washing, cleansing, or dyeing, of the wool, fibre, or yarn, 
capable of rising and falling, and an elevator which lifts the washed, 
cleansed, or dyed wool, fibre, or yarn, to drying or wringing apparatus, 
capable also .of rising and falling, and with a traverser which presses all 
the washed, cleansed, or. dyed wool, fibre, or yarn, into the elevator, 
having longitudinal to-and-fro motion in the washing, cleansing, or dyein 
vessel, these motions being effected separately by suitable mechanieal 
contrivances. 

2460. Metatiic Sutpuipes AnD Sutpmates, 7. Griffiths, Panton-street, 
and W. P. Thompson, Lord-street, Liverpool.—Dated 8th July, 1876. 

This provisional specification describes various modes of precipitating 
sulphide of zinc from its solutions, also in combining it with metallic 
sulphates, and in modes of precipitating those sulphates. The precipitates 
are dried, calcined, and levigated. 

2461. Lire-rarts, W. R. Jolley, Birkenhead.—Dated 8th July, 1875. 

The life-raft or deck-house has on its under side angle irons which rest 
on a strong frame and form a groove or race for the frame, which rests on 
and is =a of traversing a wheel or turn-table which turns on metal 
bearings fixed to the ship’s deck. The raft or deck-house is launched 
the wheel or turn-table being turned on its centre, then the irame witl 
the raft being made to traverse the wheel or turn-table, and finally the 
raft being liberated from the frame, is free to glide into the water, 
2462. AtracuMent ror Power Presses, 2. 7. Huyhes, Chancery-lane.— 

Dated 8th July, 1875. 

This invention relates to an attachment for power presses, to auto- 
matically mt and feed sheet metal to the f ony of the press ; the 
object to construct the feed so that a sheet introduced into the 
feed will be automatically worked into the press and presented to the 
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punch, so as to cause each successive ching to be in the nearest posi- 

tion to the last, so as to avoid waste of metal. The invention consists in 

to hold the sheet and guided to the dies, combined 
with the said ca! but iy to the 

pun to impart to the said carriage a 

movement in the plane of the dies, and parallel thereto. 

SOS, Seem AND Pumps, A. Higginson, Liverpool.—Dated 8th July, 


This consists in constructing an engine in the following novel manner: 
—tThe inventor attaches a piston directly to a crank and causes the motor 
fluid, whether gas or Tiqu:4, to act alternately on two faces of the said 
piston, such piston being capable of a combined reciprocating and 
circular motion, so as to act effectively on the crank during the greater 
‘part of the revolution thereof. Pumps or blowers can be constructed as 
above described. 

2464. Expanpine Tunes, P. Carlyon, Denmark Hill, and F. Titterton. 
Cloudesley-street.— Dated 8th July, 1875. 

This invention has for its objec; to expand the ends of boiler tubes 
without the use of a er, sledge, or mallet, for driving forward the 
conical expanding tool, as has heretofore been usually the case. 
2465. Cuimney Ports, 8. E. Knight, Clapham-road.—Dated 8th July, 


1875. 

The chimney pot is made cylindrical or nearly so in its interior, and in 
the walls of the pot, ope: are formed which are covered by an 
ann screen or hood of a diameter sufficiently to permit of 
air passing under the screen or hood and through the lateral openings 
covered by it, so as to create an up draught in the chimney te which 
the pot is applied. 
wees, Sewrna Macuines, H. Hughes, Homerton.—Dated 8th July, 

1875. . 


This consists in the employment of an endless plain built up or 
articulated band in the upper or under portion of the machine to work 
from the mechanism at the rear end, and by which the needle in the 
head can be caused to partake of an up-and-down motion corresponding 
to those of existing machines, or the band may be caused to operate a 
ring or segment of a ring-shaped needle, forming an important feature of 
this invention, such needle working in a reciprocating or a continuous 
manner. The endless band may be arranged to work the shuttle spooler, 
bobbin, or hook, as well as the needle, in which case the band is carried 
down the upright of the machine and then forward to the shuttle or the 
hook, as the case may be. 

2467. Castina Metats, G. Haseltine, Southampton-buildings.—Dated 8th 
July, i875. 

The object of this invention is to produce a casting from a given pattern, 
which casting will be a perfect copy of such pattern without requiring 
finishing. The said invention relates tly to a method of making 

tterns of wax, rosin, paraffine, or similar material. The said invention 

8 not restricted to any shape or form of pattern. The said invention 
also relates partly to a mode of forming moulds for casting metal by the 
application to the patterns of a fine slush of fine clay, and coating this 
with a mantle of less wet and more plastic clay, also to a simple expedient 
for introducing the molten metal under sufficient pressure. 


2469. Sreerinc Gear, G. D Davis, Poplar.—Dated 9th July, 1875. 

This invention consists, First, in a construction of rudder capable of 
being extended in its area when the requirements of the service the 
rudder has to perform renders it desirable ; Secondly, in the arrange- 
ment of screw gear for working the rudder bead at the stern of the ship ; 
and Thirdly, in the arrangement cf the mechanism in connection with 
the wheel when the rudder has to be worked from amidships or some 
distance from the rudder head. 

2470. Rotary Enoine, R. Vaile, Auckland, New Zealand.—Dated 9th 
July, 1875. 

The novelty of the invention ists of an axrang t of hani 
for applying the motive power of steam. water, atmospheric air, and 
similarly acting motive powers, soas to obtain a rotary motion direct 
from the power wituout the use of the crank and its necessary parts 
now used to obtain a rotary motion from the reciprocating engines at 
present in general use. 

2472. SicnaLtinc on Rattway Trains, W. E. Gedge, Wellington-street, 
Strand.—Dated 9th July, 1875. 

‘“his invention relates to improved signalling apparatus to be wed by 
railway passengers in case of need. The apparatus consists of an arrange- 
ment of connecting rods and catches, which, set in motion by pulling a 
cord within the carriage, lights « fuse, lifting it at same time to a promi- 
nent position above the roof of the carriage, the same en 
the hammer of an alarm bell in tion with a projection on the axle 
of the carriage wheel, so that at each revolution of the wheel, the hammer 
is made to strike the bell, while the fuse throws a powerful light over the 
train during several minutes, The apparatus once set working is no 
longer under the control of the passenger, and can only be restored to its 
normal position from the outside of the roof. 

2473. Manuracture or Gas, W. White, Abersychan, near Pontypool, 
Monmouth,—Dated 9th July, 1875. 

This invention has for its object the application of means whereby the 
retorts, when in action, may he entirely relieved from pressure of the 
gas due to the dip in the hydraulic muin when dip pipes as ordinarily 
constructed or arranged are employed, and consists in attaching to the 
upper part of the hydraulic main, at any convenient part, a horizontal 
pipe or tube running either the whole length of the retort bencbes, or 
divided into section, each having a communication with a conducting 
main leading to the condenser or other apparatus. To each dip pipe is 
fixed a vertical tube or pipe leading from the upper part of the dip to the 
horizontal pipe before mentioned. Each upright pipe is furnished 
with a cock having a suitable lever for opening and closing the same. 


2475. Screw Nuts, P. Jensen, Chancery-lane.—Dated 9th July, 1875. 

A piece is cut off by chisel-shaped shears ; appliance is provided for 
determining the distance of entry of bar, and moves out of the way of 
the piece cut off. Revolving disc with nut dies in, an abutting bottom 
enters die from one side before a pointed punch enters from the other ; 
the hole is completed = the entry of a flat punch from the opposite side 
of the pointed punch, the said flat punch moving in a socket which enters 
the die simultaneously with it. ° 
2476. Traininc anp Testinc Doas, F. Geary, Great Winchester-street- 

buildings. — Dated 9th July, 1875. 
This invention relates to means of training and testing dogs, by the 
use of an artificial * moved by mechanism. A tubeisim ded in the 
t along its upper side, in which tube is a block having 
a stud projecting through the slit te which the image of a hare is attached. 
The block being propelled rapidly through the tube by any known means 
the image of the hare is moved along above the ground. Or a hauling 
wire may be attached directly to the image and be guided between rings 
held by spring clips. 
ee faa Wrinpine Apparatus, 4. Clark, Chancery-lane.—Dated 9th 
uly, . 

The invention relates to improved safety winding apparatus for lifts 
and such like purposes, and it consists of a sliding slipper bar and stop 
motion in combination with friction clutch pulleys for transmitting the 
power to the driving drum. 


2479. Crr Nats, W. S. Hutton, Leeds.—Dated 9th July, 1875. 

This invention has for its object the application to nail-cutting machines 
(which cut nails from narrow strips of metal commonly called sc of 
an automatic feeding apparatus which draws back the strip of metal or 
screed to clear the moving cutter, turns the screed over after each 
se and moves it forward under the cutter the proper distance to form a 
n 


on ame Woot, EB. 7. Hughes, Chancery-lane.—Dated 9th July, 


This relates to for ‘ing wool b 
being arranged so as to allow of the washin 
deposited and settling in the wash trough so 
stirred up. 

S08}. Cum ad Leap, D. G. Fitsgerald, Loughboro’-road North.—Dated 9th 
Y, ’ we 

The chief objects of this invention are the complete se tion of lead, 
silver, copper, and gold, when two or more of these me are present in 
the ore, the —— of pure or nearly pure chloride of lead, and the 
utilisation of the sulphuric acid radicle formed when galena ores and 
certain other sulphides are roasted or otherwise oxidised. 

2482. Rusper Bettina, G. 7. Bougfeld, Sutton.—Dated 9th July, 1875. 

This provisional specification describes an ment of rolls and 
paces ‘or forming rubber belting for transmitting power to machinery. 

88. Soprers’ Equipments, B. H. Hugh, Brunswick, Germany.—Dated 
9th July, 1875. 
The apparatus consists of a sack for holding a cloak. The sack is 
ttached to a knapsack, and may be used in various ways. 
2484. Burp Roters, W. H. Parker and J, Eliott, Bedford.—Dated 10th 
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rollers, such rollers 
liquor and soap being 
t the dirt will not be 





uly, 1875. 

To effect this object the inventors form the roller with a bore or per- 
foration —— from one end of the roller to the other, and into this 
bore or perforation they cut a narrow slit extending from the outside of 
the roller and running from end to end. The top of the blind is hemmed 
nud into the hem they insert a rod of wood or metal, the rod with the blind 
utiuchel is then passed into the bore or tube in the roller, and the blind 
depending through the slit will thus be firmly and effectually secured, 


2485. Liresoats, 2. Atkin, “ Jerusalem,” Cowper'scourt, Cornhill.— 


Dated 10th July, 1875. 
The improvements consist in the‘construction of lifeboats or rafts for 
the use of vessels. The lifeboat is made in two pieces hinged together 








and capable of being closed, and carrying sails, nfasts, and other appli- 
ances for working the boat; and provisions, water, and a. lamp, and 
ee, with liquid fuel, and all of which can be closed and 

rotected from injury in the vessel, and easily available when required 

‘or use. The raft is made in three or more pieces hinged together, which 
when folded furm one block, and in which state it ean be utilised for 
various a in the vessel when not required for use asa raft. The 
launching of the lifeboat or raft is provided tor in the vessel by the con- 
struction of a turntable or deck, on which the boats or -afts are stored. 
The davits of the vessel are ie to lower down at their heads and are 
made tv return to their original position after the boats are detached from 

em. 


2487. Venrizatine, J. Rigby and J. Rigby, Manchester.—Dated 10th July, 


The invention comprises two methods of ventilating, one by means of 
a peculiar arrangement and construction of window, and another by 
means of a peculiar construction of hot air chamber and adjuncts for 
creating and distributing a constant current or draught of air, and these 
two arrangements can be employed either in combination with or separate 
from each other. , 


2488. Paver Purr, J. H. Johnson, Lincoln's-inn-flelds.—Dated 10th July, 
1875. 


The invention relates to a new mode of treating wood, esparto grass, 
alfas, straw, jute, and other fibrous substances, suitable for the manufac- 
ture of paper pulp, and consists in treating fibrous substances by first 
steeping them in a cold instable caustic solution in which they are 
allowed to remain until they are impregnated and completely saturated, 
and after having separated the caustic lye from them then submitting the 
fibrous materials contained in a closed vessel to the action of dry steam 
or superheated steam, aad then finally washing the same and passing them 
through the pulping engine. 

2489. Lamps anp Lamp Boxes ror Tram Cars, S. Needham, Birming 
ham.—Dated 10th July, 1875. 

The inventor provides an outer casing of the required shape and size, 
within which is an inner casing, so that there is thus a space between 
the inner and outer casing on the upper and lower and also on the right 
and left-hand sid +s of the box. The opening at the top allows the air to 
enter between the two casings, and thus the needful supply of air is given 
to the lamp as hereinafter explained. ‘To carry off the consumed or 
vitiated air from the Jamp, he provides two tubes, which are attached to 
the top of the inner casings, and which pass in a horizontal direction 
between that and the outer casing, and these being united in the centre 
of the upper casing go through the before-mentioned opening in a vertical 
direction. When the lamp ls lighted and closed, the heate1 air ascends 
through the before-mentioned tubes, and a fresh supply of air passes 

own through the said opening at the top, and thence goes between the 

wo casings and afterwards through the lamp, and thus the whole of the 
og box being enclosed and being quite air-tight no glass chimney to 
the lamp is required. 


2490. Wasninc Macuines, W. A. Blake, Grange-road, Bermondsey.— 
Dated 10th July, 1875. - 

This invention consists of the application to washing machines of a 
series of rollers fluted or reeded in a spiral or twisted manner. 

2491. Ratsine anp Lowertne Lanpine Sraces, F. B. Duckham, Mill- 
wall Docks,—Dated 10th July, 1875. 

These improvements have for their object to maintain the stage or plat- 
form at all times in the,horizontal position, and to this effeei two or 
more hydraulic presses are placed at each side of the platform, coupled 
together by connecting rods attached to the crossheads of their rams, so 
that the latter must move simultaneously, or the rams may be connected 
by internal piston rods. 


2492. Direct-actine Steam Pumps, 7. King, Langley, Oldbury.—Dated 
10th July, 1875. 

By means of this inveation when the piston arrives near either end of 
the steam cylinder it strikes againsta stud and thereby reverses the steam 
valve, by which means steam is admitted to the cylinder just before the 
completion of the stroke. 


2493. Manuracrurine Fisre, J. Noad, Plaistow.—Dated 10th July, 1875. 

This invention consists in machinery in which the inventor employs a 
number.of-rollers or calenders, these rollers or calenders ‘are grooved or 
slotted so as to be setup with cutterson the lanceor tooth principle; these 
cutters are —— by set screws, whereby they may be regulated, 
accerding to the thickness of fibre required. The rollers or calenders are 
set in rising bearings o« centres ; by this mcansthey may be raised or 
lowered according to ihe length of the fibre required, The rollers or 
calenders are fitted at each end with toothed wheels, travelling to.and fro 
on racks arranged on both sides of the framework, which gives to the 
rollers or calenders a revolving motion, reversing on the return stroke of 
the travelling centres or bearin, Above the cutters is a stationary box 
or ra a in this he places blocks of wood, compressed rags, or other 
such like material containing fibrous or pulpy properties. By this means 
wood may be worked into felt, paper pulp, or spun into threads, or for 
other suitable purposes. 


2494. Convertine Motion, W. Dawes, Leeds.—Dated 10th July, 1875. 

In this invention, a number of pawl levers are fitted free upon the 
centre boss or l of the main wheel, or any equivalent part of the 
machine to be driven ; these are furnished with semi-elastic cylinders, 
rollers, or balls, to work or catch, as pawls, against suitable revolving 
surfaces, by preference in an upward or ascending direction, whilst the 
levers reciprocate or oscillate in alternate directions, and thus a con- 
tinuous revolving motion is produced, In some cases, elastic er spring 
connecting rods are employed with these pawl levers in lieu of the ordi- 
nary rigid ones, to ‘give a transverse thrust, and render the action more 
steady, perfect, and complete. 


2496. Tuinninc Turnips, 7. Pirie, Nether Kinmundy, Aberdeen.—Dated 
12th July, 1875. 
The feature of novelty which constitutes this invention is the general 
arrangement or construction of the apparatus. 


ag oct arg For Savina Lire, W. R. Gade, Kensington.—Dated 12th 
‘uly, 1875. . 

The main feature of this invention is the use of a submerged counter- 
poise, by means of which the safety vessel or buoy may be lifted well out 
of water, have a good free-board, without fear of capsising. The inventor 
— this principle of counterpoise to life-buoys generally, but particu- 
larly to seamen’s and other chests, employing it in conjunction with air 
chambers expanding by the descent of the counterweight or otherwise, 
and giving taenemned length and beam to the chest when in the water. 
2500. Breecu-Loapine Fire-arms, B. De Pass, Fleet-street.—Dated 12th 

July, 1875. 

This invention relates to a movable breech for revolvers and other 
repeating fire-arms, and prevents escape of gas from the powder, 
thereby producing its entire projectile force. An air-tight or hermetical 
closure of the breech cylinder with the barrel is described. 


— —— Sewine Macuines, J. Gray, Friday-street.—Dated 12th July, 


The features of noveliy of this invention consist in constructing glove 
sewing machines with a hollow pillar in lieu of a horizontal table or 
platform for placing the work upon. The aforesaid pillar contains the 
shuttle, which is capable of having alternate circular motion imparted to 
it, for taking hold of the thread from the needle at the proper time to 
form the loop and stitch. By these means the parts inside and between 
the Angers of a glove may be sewn with facility. 


2508. Discuarcino Grain, C. W. Mills, Montclair, New Jersey.—Dated 
12th July, 1875. 

A well passes down through the decks and is ——— and permanent. 
In this well there is a chain elevator of buckets driven by a wheel. 
Water-tight sliding covers or gates are used to close openings to the 
respective compartments or bins of the vessel, and when open allow their 
contents to pass to the elevator and be discharged. The lowest opening 
with a cover or gate allows water that may leak into the vessel from 
accident or otherwise to pass to the chain of buckets, and be raised and 
discharged overboard. 


S008 Wiemaet Iron SPouTING, 7. Pritchard, Wednesbury.—Dated 12th 
uly, 

e bed of the underside of the die is permanently attached to the 
draw bench, its upper side being shaped to the form required to be given 
to the spouting. upper part of the die consists of a roller corre- 

ding in shape and‘size to the lower of the die, and this roller is 
allowed to revolve upon a dle, which is on one side jointed or attached 
to the lower part of the die, and on, the other side is extended so as to 
ome —— tease whilst the hine is in operation, is held down by 

e atten: 


2505. Lace Macuines, L. Lindley, Nottingham.—Dated 12th July, 1875. 

The invention: consists in e new mode of working lace machines by 
means of which they are enabled to produce various descriptions of 
= not hitherto made thereon but heretofore produced in common 
looms. 


2606. Puriryinac anv Assorttnc Mippiinos, H. J. F. Rose, Chesham.— 
Dated 12th July, 1875. 

By this invention the impure middlingsare submitted to a.pretiminary 
purifying process, that is to say, they are caused by their own gravity to 
descend by stages within a suitable place or chamber provided at intervals 
with inclined plates, shelves, or deflectors. whereby the downward pro- 
gress of the particles is ee impeded or checked, and as the 
stream of particles passes from one inclined plate, shelf, or deflector, 
to the next below it, thin streams or currents of air are caused to traverse 
or pass through the stream of descending particles, and thereby to 
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a. to v4 eee teeth ee anes ene 
ving a horizontal motion lengthwise teeth, the ang! cut being 
determined by a bar and radius plate. 





2608. —_ Meter, W. R. Lake, Southampton-buildings.—Dated 12th 


July, 1875. 
This invention relates to a liquid meter in which the exact amount of 


. water or other liquid passing through it is indicated by the revolutions 


of a floating disc or wheel, against which the fluid is driven in spirally 
inclined jets. 
. Gatvanic Apparatus, W. R. Lake, Southampton-buildings.—Dated 
12th July, 1875. 

This invention relates to galvanic apparatus and contrivances con- 
nected therewith, to be used, —First, for pneumatic telegraphic alarms and 
signals for short distances, such as for hotels or houses ; Secondiy, for 
ligh chandeliers having single gas burners; and Thirdly, for ting 
chandeliers having several gas burners. 

2510. Parer, A. M. Clark, Chancery-lane —Dated 12th July, 1875. 

This invention relates to hinery for the factnre of paper in 
separate sheets, comprising, First, an endless chain of moulds; Secondly, 
a novel apparatus for taking up and a pulp —_— the moulds; 
Thirdly, a novel ment of hinged deckles and mode of raising the 
same ; remy a mode of couching upon an endless web by means of 
a cylinder; Fifthly, one or move vacuum boxes for drying the sheets ; 
and Sixthly, a series of drying cylinders. 

2511. Oreratixne Sewinc Macuinery, M. E. West, Limehouse.—Dated 
12th July, 1875. 

According to this invention a drum on the shaft of the motor com- 
municates motion to a disc on the sewing machine shaft by an inter- 
mediate drum which is mounted on a spindle fitted in movable bearings 
beneath the table and arranged to be thrown in and out of gear by a 
treadle and spring. A brake is also provided for arresting the sewing 
machine instantly. 
auas. Ores, 7. J. Barnard, Trafalgar-street, Plymouth.—Dated 13th July, 

875. 


The object of the invention is economical and effectual calcination and 
chlorination of poor and other ores. Instead of p ores upon an 
ordinary hearth witha flame brought to bear upon or over them, the h 
is made of fire-clay, tiles, or iron, or other suitable substance, and a flame 
placed underneath, so that the bottom of the hearth or furnace is made 
red hot ; but little fuel is required by this plan, which can be illustrated 
and proved by an ordinary frying ‘pan, with ore upon a fire, as a or 
white heat, can be quickly obtai and retained at very small cost¥and 
labour; naturally by heat or a flame being conducted over ores, as 
hitherto practised, the action must be upon the surface or top of them, 
since the bottom of all furnaces is never sufficiently hot to be of any prac- 
tical utility. As before described, the ores are placed upon red hot tiles 
or iron, and the work commences at once. Chlorine, instead of imme- 
diately escaping, now passing through the body of mineral substance 
which is turned over and over at divers periods by any of the ordinary 
well-known methods, so that every particle of mineralised matter at 
some period or other during the process rests upon red-hot tiles or iron. 
Coals and other fuel of the most worthless description can be used, as 
the absence of — which has till now been regarded as the most 
essential item, is quite secondary, or gas may be made and jets placed 
underneath the hearth, in order to cause each and every pound of fuel to 
do full justice instead of tons upon tons of coals being used to kindle a 
flame, which ends only in —— out furnaces without acting effectually 
and profitably upon ores. Further, by the invenflon, where coals or 
other fuels are used instead of gas, the flue conducting the smoke from 
the fire will be separate and distinct from the flue or chamber throug] 
which the fumes given off from the ores , by which method air can 
be admitted or stayed ad libitum, sulpLur, arsenic, or other volatile 
matters collected in a purer state, and the esca) chlorine not having 
the contamination of fuel smoke, hitherto causing a commercial failure, 
will form an important subject of utilisation in the preparation of bleach- 
ing powder and other bi-products. 

2515. Sevr-actine Latcues, G. Tubbs, Goodge-street.—Dated 12th July, 
1875. 











By means of this invention, in the case of folding doors, when the two 
doors are closed, a stud is held by the one door in a recess in the other 
door, when, by locking a common lock, the two doors are held firmly 
closed. The same invention, slightly modified, may also be applied to 
a single door. 

2516. Cuan Canies, W. R. Lake, Southampton-buildings.—Dated 13th 
July, 1875. 

This invention consists in forming the inner faces of the sides of the 
several links of a chain cable of greater breadth than the usual circular 
form would give; also in extending the broad sides to points at. the 
junction of the sides and bends ; also in a fiexible chain cable, com 

of links with flattened bends ; further, in forming the several links of 
increased depth at the points of junction of the sides and bends; also in 
forming the inner faces of the sides of the several links of greater 
breadth than the usual circular form would give, and the bends of 
increased depth ; further, in a chain cable having the links formed with 
broad inner sides ; further, in a link having a stud perforated and formed 
with broad bases in combination with flattened bends, 

2517. Sicnatiine, M. Neuhaus, Strand. —Dated 13th July, 1875. 

This mang | relates to arranging long boxes and short boxes so that 
light from the inside may be seen through slits. The distribution or 
changes of position of the boxes by chains or mechanism establishes the 
code similar to that in vogue by flags, and known as “the commercial 
code of signals for all nations.” 

2518. Pxrevumatic Sicnatiinc, S. Canning, Great Winchester-street- 
buildings, and H. F. Joel, Daiston.— Dated 13th July, 1875. 

This invention relates, First, to the recorder or receiving instrument of 
pneumatic signalling or communicating apparatus, and has for its object 
the simplifying the construction of the same, and rendering it more 
certain in its action, whilst the operation of reset or readjusting is 
more easily and expeditiously accomplished than by the arrangements 
hitherto proposed. e cost of manufacture is also much reduced. 
Secondly, to an improved construction of air transmitters and receivers 
for pneumatic signalling apparatus. Thirdly, to a peculiar mode of and 
appgratus for testing the soundness or otherwise of the transmitting 
tubes employed i~ connection with y tic signalling or icat 
ing apparatus, am. for localising any leak that may exist therein, the 
—_ being equally applicable to the testing of gas and other pipes or 

u 


bes. 
oe Same, 8. Z. Lloyd and B. W. Rogers, Stourport.—Dated 13th July, 
1875. 











This invention consists of machinery for nicking, turning, worming, 
and pointing screws, and for supplying screw blanks or partly == - 
screws to the feeding rails of the said machinery. The saw by which the 
nicking is effected works vertically, the saw tt being carried by an 
oscillating frame or cradle which passes across the whole width of the 
machine. A long bearing is thereby obtained, and the saw shaft is out 
of the way of “swarf” and falling screws. Gearing is described for 
driving the saw shaft, and mechanism for working the oscillating saw 
frame. The head of the back die which supports the screw blank is of 
such a form that it projects across or overhangs the blank, and receives 
the thrust of the vertical saw. An arrangement is described for nicking 
and turning screw blanks of different lengths without altering the posi- 
tion of the opening cam of the spindle, and improvements in the spindles 
are also described. The ter or poin cutter of the worming 
machine is carried by a block sliding horizontally on a pin, and the posi- 
tion of the cutter in relation to the screw is regulated by a pin sliding 
upon a fixed cross stud. The block carrying the worming cutter is 
entirely free of the comb lever shaft, instead of being connected to the 
said shaft by a flexible joint. The speed of the cam shaft of the worming 
machine is regulated at pleasure according to the length of the blank to 
be wormed by driving the regulator spindle by a train of spur wheels, 
and gearing the said spindle with an inclined shaft carrying a worm 
which gears with a worm wheel on the cam shaft. Hoppers are described 
for supplying the feeding rails with blanks consisting of a fixed part and 
a revolving part. The revolving part carries forks which take up the 
blanks from the hopper and convey them to the feeding rail. 
—_. + re C. J. Wollaston, Westbourne Park-road.—Dated 13th 
y;, . 

This provisional specification describes filte' impure waters through 
a filter in which the filtering medium is eg a chee obtained 
from the substance called blackstone or kimmeridge shale in the process 
of its destructive distillation in the manufacture of illumina‘ gas. 
The coke of boghead coal, Torbane Hill, mineral, and cannel coal may be 
used for the like purposes. One filter, or set of filters, is allowed to be 
out of use to aerate, whilst the cther or others are in action. 





“a ee W. Sambidge, Birmingham. — Dated 


13th , 1875. 
This invention forming a supplementary shade or globe of 
or and formed 
top of the 


2525. Salts, & A. Da Silva, Lisbon.—Dated 13th July, 1875. 

The features of novelty of this invention consist, First, in a new 
apparatus on the mast to which the gaff is connected to enable the gaff to 
SOE OE aS ar we Goes, Ch cout consisting of a 


parall ella. 
Secondly, in cutting the sail into two triangles, and sewing it A gees a 
way that the two pieces do not bag. They should be sewn by the two 
hypotenuses, and in the place where the two hypotenuses are sewn there 
are two bands on each side so as to accompany the projection of the 
hypotenuses. ‘ 

2526. Sewinc Macuine Savuttries, W. Spence, Quality-court, Chancery- 

lane.— Dated 14th July, 1875. 

The ow: of this invention are secured by —— the construc- 
tion of shuttle Ag meme | with all set screws for ting the 
tension and centres for holding the bobbin ; also in obtaining the tension 
by passing the between two plates which are riveted 
ther and hinged to the shuttle, forming a cover for it and a holder of the 
bobbin. 


ouny. Lioutino Cicars, L. Von Wojewodsky, St. Petersburgh.— Dated 14th 
uly, 1875. 

A me is formed to contain matches, and a socket to contain a cord or 
other form of fibrous material to be readily ignited. This 
material is a at one end to a holder, by which it is capable of being 
slided in the socket and held there if desired for use, and when it has 
been used the lighted end with the socket may be turned with the lighted 
end foremost into the chamber for it in the case, by which the light will 
be extinguished. 

2542. Poncuinc Leatuer, S. Heath, Walsall.—Dated 15th July, 1875. 

The essential feature of this invention consists in providing a roc’ 
shaft having a lever at either end of ft; the first of which said levers is 
actuated by a cam a the shaft of the machine, and the second is con- 
nected in any suitable manner with a punch which works between guides 
in a verti direction. The subst erated upon is fed under the 
beforenamed punch in the same manner as material is usually fed under 
sewing machines. 

2547. Storrers, U. Catlow, Birkenhead, and R. Hoyle, Liverpool.—Dated 
15th July, 1875. 

This provisional specification describes—First, stoppers for aérated water 
bottles composed of a hard nucleus and shank, the former covered with 
india-rubber cast on. Secondly, a solution for washing the india-rubber, 
and thus preventing it giving an offensive smel] or taste to the liquid ; 
and Thirdly, a simple mode of keeping the stoppers free from dirt. 
2548. Sau Hank, 7. C Jones, Liver pool.—Dated 15th July, 1875. 

This invention consists in making a metal sail hank in two parts, being 
sister hooks connected together by a tongue and slot, so that they fit one 
into the other, and are secured by a pin making a hinge joint, which 
allows the parts or sister hooks to swing open to receive the stay and the 
bolt rope of the sail. The sister hooks lap over each other and make, 
when they are shut together, a duplicate or hinged clip hook. 

2556. Sinxine Cyiinperss, C. K. Walker, Pimlico.—Dated 16th July, 
1875. 





A vertical shaft is used resting at its lower end in the ground. A miser 
or vessel with cutters at the bottom can slide up and down the shaft, and 
can be raised or lowered by chains. When the miser is lowered and 
rotated by the shaft it fills with earth and it is then raised to be emptied. 
Means are described for winding up the lifting chains to raise the miser 
and A covering up the top of the cylinder when the miser is being 
emptied. 


h | 2575. Arriricia, Furr, J. A. Hes, Amaterdam.—Dated 20th July, 
1875. 


According to this invention artificial fuel blocks are by com- 
pounding together turf or peat and small coal, or coal dust with coal tar 
and river deposit. The peat and coal dust are first ground into a fine 
paste, which are then mixed with the other ingredients, and the pound 
is compressed in moulds. . 

2605. Biowers, J. H. Johnson, Lincoln's-inn-fields.—Dated 21st July, 
187 


875. 
This invention relates to apparatus to be employed more particularly 
for obtaining a i supply of Pp d air, and sists in the 
combination 6f two or more revolving vanes having curved sides, two or 
more revolving ents with intervening dapted to 
the said vanes, a chest or casing adapted to the vanes and segments, and 
a valve or valves o ting in unison with the vanes, segments, and 
recesses, for contro! the outlet of the blast. 

184. Screwine Macurnery, W. R. Lake, Southampton-buildings.—Dated 

12th January, 1876. 

This invention appertains to that class of screw making machines which 
employ dies for cutting what are called fine threaded or machine screws, 
as distinguished from coarse threaded wood screws, in which the thread 
is cut by « reciprocating ioe Se. The First of the said invention 
relates to means for insuring the ntation of the blank to be threaded 
to the stativ: griping and holding jaws. The next part of this inven- 
tion relates to the means by which the hine can be adapted at plea- 
sure to cut different le of thread. Another feature of this 
invention relates to devices by which successive blanks are fed to the 


machine. 
136. Screw Prope.ters, A. M. Clark, Chancery-lane.—Dated 12th January, 
1876. 


The invention consists of a tapering propeller having continuous blades 
with increasing diameter and pitch from front to rear, the said ta) ng 
propeller being a in a channel formed by two parallel keels an 
Cotadier at the termination of the main keel, a little aft of the com- 
mencement of the ship's run. The propeller shaft extends through the 
main keel into the hull of the ship at the rear termination of the 
keel, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our our Correspondent.) 

ALIKE to-day in Birmingham and also at Wolverhampton 
yesterday prices of finished iron were without much alteration, 
though the shade of tendency to ease displayed last week was 
quite as perceptible. Bars of other than the first Staffordshire 
brands have to run the gauntlet with the better product of the 
mills and forges of the Southern Principality ; and that 4 is 
much better now than was at one time the case with South Wales 
iron. South Wales bars were on offer upon the market at from 
£7 10s. to £7 12s. 6d. per ton, with a discount for eash. These 
quotations are very hard upon the makers in South Staffordshire, 
who find it very difficult to make a profit at the ruling minimum 
of £8 for unmarked bars. A good Rtaffordshire bar was to be had 
at £9, and even £8 17s. 6d.; and firms who are large users of a fair 
— of iron are getting bars at the lower price. Simultaneonsly 
Round Oak bars are £10 12s. 6d.; ‘‘B. B. H.,” Wm. Barrows and 
Sons, and “T. P. K.,”G. B. Thorneycroft and Company, are both 
£10. “ B. B. H. Bloomfield” plates were £13, and best boiler- 
plates of the same firm £14. “Best 8S. crown” boiler-plates, 
which is another brand peculiar to the Shrubbery and Swan Garden 
Works, of Wolverhampton, were £12, and the ‘‘ best best double 
worked ” boiler-plates of the same firm were £13. , 

Mr. E. Fisher Smith, the Earl of Dudley’s agent, has issued a 
circular intimating that on and after February Ist all orders for 
finished iron ‘‘ which may include any size or sizes of less than 
5 ewt. each” will be charged at the rate of 10s. per ton over the 
list prices, in addition to any other extras. The meaning of this 
circular —— is that his lordship will execute no order of any 
one size of iron which embraces lenotien a total quantity of 5 cwt. 
at other than a rise of 10s. per ton upon his cireular quotations. 
In executing small job orders of less than a quarter of a ton Round 
Oak has hitherto yo ane from the regulation observed at the 
works of certain er first-class finished iron firms in South 























Staffordshire. By this new arrangement the exception no } r 
existe ; and the merchants who lay in a stock get a pull over the 
little men who cannot afford to pursue this course. 

South Staffordshire is doing its share of business in plates mostly 





abouts, w on d surround the mills and forges. 
growing importance of this district as a manufacturing centre—for 
its manuf: ngeinen in ing from year to is 
the salvation of the th of Staffordshire tron trade ; 80 

as the local engineers and leading hardware manufacturers are 

to do, South Staffordshire will be able to jog on and maintain the 
solvent position which has, in the last five years, it. 
All this tended to give a hopeful tone to the business conversation 
on ’Change this afternoon, notwithstanding that men could not 
point to much new business of significance. It was mentioned as 
aichaieny, that Cleveland plates are up 5s, upon the quotations 
of a week ago. 

The pig market has fallen very flat; indeed, there is almost a 
reaction in it. For very few pigs produced out of this district 
could the prices be obtained which were current last week. 
Foundry pigs, in particular, were down this afternoon. The 
recent quotations seem to have been justified only by the spirited 

urchases both of forge and foundry iron just before quarter-day. 

ose purchases have been brought rapidly into the district — 
much more rapidly than they have been required. Consumers 
generally have filled their pig-banks, and they are intimating to 
the carriers that they must keep back consignments that have 
recently been advised. At the same time letters are forwarded to 
certain opie of pig firms intimating that they are delivering 
too rapidly. This was only what was seen to be coming about by 
men who were watching the receipt of orders at the mills and 
forges and at the leading foundries; for the producers of neither 
finished iron nor heavy castings have received since the holi- 
days specifications enough t* keep their works in at all 
an active state. Here and there more is doing, but the 
district through there is perhaps less; and some mill and forge 
proprietors who have recently done a fair amount of business 
are being supplied with ifications only tardily. Of this 
there were complaints this afternoon. The specifications delayed 
are not for one description in particular, but are for a tolersbl 
miscellaneous class, which increases the inconvenience at the 
and forges, 

The annual meeting of the Ironmasters’ Association of South 
Staffordshire and East Worcestershire, was held this afternoon. 
These meetings are not open to pressmen; but it has 
transpired that the annual report was accepted and the 
new committee elected in the place of those retiring in 
rotation. The chairman of the association, Mr. J. P. 
Hunt, not having completed the three years for which he was 
elected at the last previous meeting, remains in office. The 
report noticed amongst other matters which had uceupied the atten- 
tion of the association in the past year, that the conciliation 

ad ceased to exist ; and it spoke of the ions for another 
board, with an arbitrator or umpire, which been sketched .in 
circulars issued by the chairman, and received by all the firms in 
the district. The scheme was much discussed and numerous views 
were eg upon it. Not all the opinions enunciated were 
favourable to the project ; and it was manifest that there is just 
now less tendency to combined action amongst the ironmasters of 
South Staffordshire as a trade body than has been custo! b 
Of this striking instances were forthcoming in the fact, which will 
be received with much surprise when it becomes generally known, 
that neither Mr. E. Fisher Smith—representing the Earl of 
Dudley—nor Messrs, William Barrows pe Sons, are now members 
of the Association. The withdrawal of those firms is the more 
significant inasmuch as the prices at which the coal, the pig iron, 
and the finished iron of South Staffordshire are sold, are mostly 
regulated by those two firms combined. In the end the association 
desired the new committee to consider further the pro con- 
ciliation scheme, then bring it before a general meeting of the trade. 

Manufacturing coal was plentiful and easy, but household 
samples keep in fair request at steady quotations. 

Those works and yards at which heavy castings and constructive 
ironwork are turned out are not, just now, as busy upon the 
execution of orders as in making preparations to execute orders ; 
nevertheless the leading concerns cannot be reported as without a 
fair share of work; and the pone are declared to be by no 
means uncheéring. There are a fair number of inquiries in the 
market alike for the class of work which relates to the consumption 
of finished iron, and for the production of the casting pits, and 
there is every reason to conclude that the inquiries have been more 
than feelers. The quarterly meetings have had the result of con- 
vincing some consumers that there is not likely to be much gained 
by staying longer out of the market. Engineers are looking hope- 
am es je or a good trade, inasmuchasa iderabl tity of 
work has been delayed until a reasonable estimate could be formed. 
of the course of prices in the immediate future. 

Prices for wrought ironwork are open to plenty of variation. 
This is due to the fact that the figures at which it is possible to buy 
plates made in the North of land for consumption here, are 
considerably lower than those which are asked for plates rolled in 
the mills of this part of the kingdom. Nevertheless, as the month 
closes, the rates which the makers of girders and bridges and the 
like quote are all stiffer. 

The trade in coy: | hollow ware casting is hardly so good as it 
was shortly before Christmas. Still, there is not much room to fear 
that the casting pits will not be kept in active operation throughout 
the greater part of the year, at prices for the product certainly 

uite as remunerative as they have been in the past twelve months. 
Tpon this, however, I must not be supposed to be expressing a 
very definite opinion, since the question of the price of pigs upon 
the average of the year cannot be just now forecasted with a. 
Makers of chains, cables, and anchors continue moderately we. 





e > 
e wrought iron tube trade, which, improving upon the earlier 
portion of the year, closed the twelvemonth with a r trade, is 
not finishing up the first month of 1876 so satisfactorily as it closed 
the last of 1875. There are makers who are just now in want of 
orders, and would be very glad of specifications. At the same 
time there is a steady amount of business being done. 

The end of winter and the advent of spring has caused the iron 
and tin plate workers to be occupied in making new patterns, 
Foreign and colonial buyers continue to order pretty freely for 
most classes of hardwares, but the trade with the United States 
shows little sign of improvement, The hollow-ware founders are 
well peered on orders for tinned and enamelled hollow-wares, 
and they are moderately busy also upon general castings. 

The miscellaneous builders’ requisites which are now being made 
out of malleable cast iron are in good demand, and most of the manu- 
facturers are busy upon¢hem. Where, in addition to the require- 
ments of builders, those of leer engineers have also to be met, 
firms have as much to do as they can manage with{comfort. 

Hinges, both wrought and cast, are, as for some time past they 
have been, doing much better than was some time ago the case. 
The recent impetus given to building operations throughout this 
country, and generally abroad, has largely stimulated this industry. 

Whilst in a few departments there is scarcely so much business 
being transacted in locks as just before the close of the year, still 
this decrease is quite made up by the trade doing in others, The 
fancy trade is always busy before the holidays, but even in this 
branch most of the makers _ find > for pang! mage to do hed 
meeti nt requirements an preparing for a 
yes firther on in the year, The better, and likewise ¢ the 
inferior, classes of locks required by the builders, both for indoor 
and outdoor work, together with the pad branches, are well to do 
in meeting the current demand. 

A fairly steady business ig being done in both the forge and cut 
branches of the nail trade, and Eenpte a as the year grows, 
The advances lately declared on nails are sustained. 
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A very yep: Fie financial ene oe South 
Staffordshire at the presen was borne on Tuesday at Bilston, 
~t his i chairman of Btaffordshire 


where, speaking in as the 
Joint Stock Bank—a position ghich he has held from the founda- 
tion of the bank twelve years ago—Mr. Thomas Davis, ironmaster 
of Bill Top, said that South Staffordshire was never so strong as 
now. Commercially speaking the district stood out strong and 
sound, It was not now, as at one time, flooded with pe er Which 
he might designate as spurious. On the contrary, the bills now 
afloat in the district were those of legitimate trading. In truth, 
their drawback now was that the men of South Staffordshire, 
lentendof pemng te. Wi rant nee He trusted that this year 
the bank would have a good trade and _— margin of profit, 
when every ironmaster and merchant would get good profits and 
the whole district become thoroughly alive. As to banking affairs, 
in an iron coal district it is something new under the sun that 
traders should be giving ee — yi = yoo? that 
they prefer ing in cash, and getting the discount, gratifying 
as Ff sana ep touching the financial soundness of the firms 
who thus trade. Iron an in South Staffordshire 
however, seem to be capable of giving their banks a good share of 
business even if they do not so largely as heretofore trade in paper 
as well as heavier products, since the report of this very bank 
—which is supported mainly by the iron and coalmasters, who 
are also the proprietors—shows a profit upon the year of 12 per 
cent. with a reserve fund accumulated in a dozen years to the 
extent of nearly £70,000. ; . 

The considerable competition which now exists, and which has in 
the last two or three years existed, between the railway companies 
for the custom of traders who are in the habit of hiring wagons or 
buying them upon deferred La Main is exerting its natural effect 
upon profits. Amongst the earliest — started for supplying 
this district with rolling stock was the Rolling Stock Company, of 
Wolverhampton, which was founded twenty-two years ago. It 
began with a fair dividend, and rose steadily to 12 per cent., 
making a good average dividend all along. In the last year or two 
the profits have been within 10 per cent , but, hoping for the best 
in the future, the directors have taken small sums from the reserve 
and have made the dividend 10 per cent. They are disinclined, 
however, to believe that the prospects are re ote now than they 
were two or three years back, and at the half-yearly meeting in 
Wolverhampton, on Tuesday, the directors said that they were un- 
able to report any advance in the rate at which contracts could be 
obtained ; and it seemed absolutely necessary that a much larger 
business should be done in the future to maintain the profitable 
results of the past. The directors are thorough business men, and 
they will not be content to divide less than 10 per cent. out of 
current profit if there is any means of avoiding it; and it will not 
be long before the shareholders will have laid before them a scheme 
for enlarging the area of the company’s operations. 

The directors of the Plant Brothers’, Limited, concern have 
declared a dividend for the half-year ending with December 31st 
last year to the holders of the A shares, at the rate of 10 per cent. 








NOTES FROM LANCASHIRE, 
(From our own Corres wndent.) 

A GENERAL want of animation is still noticeable throughout the 
iron trade of this district, and the few transactions that were en- 
tered into are for the most part of the most unimportant character. 
Although there has been no great change in prices, this cannot be 
regarded as an indication of firmness, owing to the absence of any 
legitimate inquiries which would really test the market. So far 
as the small amount of business doing is concerned, pig iron shows 
a weaker tone, and although local makers still quote their late 
advanced prices, otker brands offering in this district could be 
bought on easier terms than last week. The general tendency of 
the market at present is towards a reduction in values before long, 
and the prices now quoted are of little value, as they do not repre-. 
sent sales of any importance. Finished iron also continues very 
dull, and beyond a fair amount of business still being done in 
plates, there is very little tonotice. Manufacturersare firm at the 
minimum quotation of £7 15s. per ton fer ordinary bars delivered 
into this district. 

There is no change to notice in the position of the local blast 
furnaces, and for the present at least there seems no prospect of 
Lancashire smelters bringing any more of their plant into operation. 

Forge proprietors have not near the number of. orders on their 
books that is usual at this time of the year and in most cases the 
work on hand is not more than sufficient to see them over the next 
two or three weeks, 

The exceptional mildness of the winter in this district having 
favoured building operations, there is a tolerably fair demand for 
constructive ironwork, and builders’ founders are kept very fairly 
wn but for engineer’s and other castings, the demand is only 
small, 

Locomotive builders are tolerably well employed in old contracts, 
and the same may be said of cotton machinists, but in general en- 
gineering work there is not much doing. 

What is termed the ‘‘ positive ” system of mine ventilation, as 
opposed to the ‘‘negative” systems-at present in use, was propounded 
by Mr. Alderman Taylor, of Rochdale, at a meeting of the Society 
for the Promotion of Scientific Industry, held at Manchester on 
Tuesday. The positive system consists in forcing air into the mine 
under pressure in place of the exhaust system now in use, one 
fundamental principle apparently being that the air would not 
encounter friction, and that therefore there would be the same 
pressure in all parts of the mine. For the purpose of demonstrating 
the absence of friction a series of experiments were arranged for 
expelling a certain amount of air under pressure first through a 
simple aperture and then through a long length of piping, the —_ 
position er that in each case the time occupied would be exactly 
the same. Unfortunately, however, the apparatus was of such an 
unreliable character that no value could be attached to the experi- 
ments, the result of which however, so far as they went, was a 
refutation of Mr. Taylor’s new theory. In a discussion which fol- 
lowed the new system was condemned as altogether impracticable, 
butit wasarranged that Mr. Taylor should have another opportunity 
of experimenting with a more reliable instrument, 

The coal trade of this district continues very dull for the time of 
the year, and supplies are plentiful in the market, with an easier 
tone in prices. Nominally the list rates are without change, but it 
is only in exceptional cases that they are adhered towhere good 
ordersare offered, and there is a considerable amount of underselling, 
especially amongst the smaller firms. In good engine classes of 
fuel there is a fair demand, and as less slack is b ing made in con- 
sequence of there being now no filling up out of stocks, the better 
sorts maintain late rates, but inferior descriptions are still plentiful 
and low in price. In the shipping trade there is very little doing 
at any of the Lancashire ports, and concessions are generally 
obtainable where a considerable purchase is made. 

The coke trade is still very dull, owing to the depression in 
the iron trade, and best local foundry cokes are offering for delivery 
in the Manchester district at 22s. to 24s. per ton, with inferior 
sorts much lower. 

Many of the pits in south and west Lancashire are now not 
running full time, in consequence of being short of orders. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

No alteration of importance has taken place since my last report 
was published, nor does it appear likely that any change will have 
t» be noted for some little time ahead. 

The demand for pig iron has not been quite so strong, and prices, 
with certain exceptions to be noted presently, have hardly been 
maintained up to the figures heretofore current. Foundry iron is 
still selling more freely than the forge irons, although there have 
been several small orders filed for the better qualities of late. 
{The agents here for some of the best North of England producers 





now quote the subjoined figures, which are for the pig delivered in 
railway wagons five or six shillings or so to be added for carriage 
to works hereabouts. No. 1 foundry, 57s.; No. 2 foundry, 55s.; 
No. 3 foundry; 53s.; No. 4 foundry, 52s.; No. 4 forge grey, 52s.; 
No. 5 forge, mottled, 51s.; No. 6 forge, white, 50s.; refined metal, 
73s.; kentledge, 61s.; and cinder, Derbyshire pig is well 
upheld in price, many of the leading concerns being now well sold 
forward to a great extent on account of Staffordshire buyers. » 
Hematite pig irons are steady, andin at least. one instance an ad- 
vance of 6d. per ton has been established during the past week. 
Messrs. John Brown and Company of the Atlas Works are, I 
believe, still making and selling a good qua'ity of spiegeleisen. I 
am not aware that any other concern in South Yorkshire is devot- 
ing its ig 0 to the same object, but there is, it is stated, a 
Lancashire house which is a well in the same manner. 
It is certain, at any rate, that the home made article is 
sam toy! attaining a reputation which will ultimately wholly 
isplace the imported spiegel, although the latter is quoted at a 
much lower price. Germany or other foreign spiegel is now 
£5 10s. at Rotterdam or other continental port, whilst English 
made ranges from £6 15s. to £8 per ton, according to the pro- 
ortion of its manganese ‘contents, which on the average is 
Frosh 15 to 224 per cent. Much better results are said to be 
obtained from the use of the higher qualities of spiegel. There 
is but a very limited inquiry for all kinds of merchant irons, 
which are not very rigid as to price when anything sub- 
stantial is required. The last price list issued by the Midland 
Tron Company near Sheffield quoted bars £9 10s., edgetool iron 
£10 10s., best plating iron £10 10s., hoops £11 10s., and sheets 
£14 10s, all delivered in Sheffield. Some of these figures might 
ibly now be shaded a little in favour of good buyers. 

w Moor, Kirkstall Forge, and Bowling irons are in moderately 

but not by any means extensive request, at prices quoted 
in THE ENGINEER price list to-day. Common bars of this 
district—say of Messrs. William Cook and Company’s, or other 
district make—are about £8 per ton at the works. 

The cast steel trade remains dull and depressed in almost every 
department, although the secretary of the Steel Melters’ Union, 
writing on Saturday to the Sheffield Daily Telegraph, stated that 
he thinks he can see a little revival in their particular branch of 
industry. I hope that such may be the case. Meantime quota- 
tions for the hig! er classes of cast steel are tolerably steady, not a 
few of the best houses having lately refused numerous orders which 
have been offered at less than the specified prices. 

The coal trade is in a quiet condition, taking into consideration 

the fact that at this season of the year the demand is pene. at 
its maximum, especially for all descriptions of household qualities. 
Prices remain steady. The steam coalowners met at Barnsley on 
Tuesday and discussed the subject of prices at’ some length, but I 
am without definite information at present as to what was decided 
upon, although I hear that it was resolved to make no alteration 
at present in this respect, thus leaving the price 11s, to 12s. 6d. 
ner ton. House coals vary in value to a very wide extent. Best 
Silkstones are 18s. to 19s. at the pits ; a good Silkstone, 16s. to 18s. ; 
second qualities, 15s. to 16s. ; good ordinary house coal, 13s. to 15s. ; 
common, 12s. to 13s.; small slack, 3s. to 5s.; fair mixed 
coal 53s. to 7s. 6d.; and gas coal, 8s. 6d. to 10s. 6d. per ton, 
according to quality. 

The whole of the ss ball furnacemen and other first pro- 
cesses men employed by John Brown and Co., Limited, and Chas. 
Cammell and Co., Limited, Sheffield, the greatest ironmaking 
concerns in England, have received notices of reductions of 10 per 
cent. in wages. At meetings to-day the men resolved to strike if 
notices are persisted in, as will be done. In that eventuality thou- 
sands of other men will be stopped. The Sheffield railway spring 
smiths are agitating. and the labourers in all branches yesterday 
sent out circulars asking for 12 per cent. advance, with reduced 
working hours, 

The directors of the Sheepbridge Coal and Iron Company, 
Limited, near Sheffield, have to-day declared an interim dividend 
at the rate of 10 per cent. per annum. The Sheepbridge Company 
is one of the most flourishing concerns in the district, and has an 
extensive and completely arranged plant, including six or seven 
blast furnaces and four collieries, all close to the works. A field of 
ore has been leased in Northamptonshire, and a new pit is being 
opened out in north-east Derbyshire, the latter being in an advanced 
state. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

In my last letter I was able to announce the award of Mr. 
Mundella, M.P., and Mr. Williams concerning the wages to be paid 
tothe ironworkers in the North of England for the ensuing three 
months. The publication of that award was followed by a great 
deal of disaffection among the men employed at various works in 
the North of England. At the Monkwearmouth Ironworks, Sun- 
derland, the men came out on strike en masse. At the works 
of the Moor Iron Company and W. Whitwell and Company, 
Stockton, they also came out, and alarge number struck at the works 
of the Britannia Iron Company at Middlesbrough. In conjunction 
with recalcitrant proceedings there were meetings of the men held at 
which much dissatisfaction was expressedwith the award and with 
Mr. Mundella’s conduct as the arbitrator for the [men. Alto- 
gether the business had an ugly look towards the close of last 
week, and it was generally feared that for the first time in the 
history of the board there was to be a general resistance to an 
award by which the men pledged themselves to abide. 

Happily this most untoward and calamitous result has been 
averted. The standing committee of the Board of Arbitration 
held a meeting at Darlington on Monday, and it was then ascertained 
that Mr. Mundella and Mr. Williams had substantially agreed 
upon their award before the former left Darlington, and that, 
therefore, they had not found it needful to call in the services of Sir 
John Lubbock, the umpire. After discussing the action taken by 
the men who had resisted the award, the board passed the follow- 
ing resolution :—At ameeting of the standing committee held at 
Darlington this day, it was reported that the men at a large 
majority of the works connected with the board have accepted the 
award of Messrs. Williamsand Mundella, M P., but that at cer- 
tain mills and forges the men ceased work on ascertaining the de- 
cision of the arbitrators, and have not yet resumed. The standing 
committee very much regret that any section of the men should 
have adopted this course. The proper mode of proceeding would 
have been for them, in case.they had any ground for objecting to 
the award, to have continued working, and to have submitted their 
views to the board in the ordinary way ; the standing committee 
strongly recommended that work be immediately resumed, and that 
the award of the arbitrators be legally carried out. 

On Tuesday the operative members of the Board of Arbitration 
met at Darlington, and discussed the situation of affairs. Ulti- 
mately they agreed upon the adoption of a resolution which, as it 
clearly sets forth the views of the men in reference to the 
obnoxious award, I herewith quote in its entirety, remarking that 
most of the delegates present gave expression to the opinion that 
as other districts are now working with a higher range of wages, 
the recent c!aim of the No: thof England employers for a reduction 
of 15 per cent. ought not to have been entertained. 

‘* Resolved, that whilst we regret to learn that some of the men 
in certain districts have opposed, by ceasing to work, the usual 
policy and rules of the Arbitration Board, we wish it to be distinctly 
understood that they expected, from what took place at the board 
meeting at Darlington, that the whole question submitted to the 
arbitrators would have gone before the umpire, and that the facts 
on both sides would have been placed before him for his final deci- 
sion. Seeing that this has not been done, and that such a severe 
strain as a reduction of 74 per cent.—making in all, during two 
years, a reduction of 50 per cent. off puddling, and in other wages 
in proportion—has occurred, we think the men may be excused 
for the spirit of resistance they have shown under the circum- 





stances, We, however, adviso the men to resume work under protest : 


for three months, and that in the meantime the operative members 
of the standing committee who may be elected shall move for the 
reconsideration le 14, wherein a provision is made for 
ideration of board rule 14, wherein a provision is made fi 
the oe of tw> arbitrators and an umpire.” 


At the same meeting the subject of the formation of 
arbitration boards for tke iron trade of Sow ales and Stafford- 
shire was under discussion, and it was determined to open up com- 


munication with the employers and workmen in these districts, 
with a view of promoting a uniform policy for, and taking joint 
action in, each of the three chief finished iron-making districts in 
the kingdom. 

Most of the workmen who last week came out on strike because 
of the 74 reduction in their wages, have now resumed operations, 
and it is expected that no further trouble will take place. 

* How far will the reduction of wages influence the prospects of 
the North of Engiand iron trade? this is a question that finished 
iron makers are now anxiously puiting to each other. It is not 
expected that tae effect of the reduction will be material ; but if 
it even enables makers to quote.2s. 6d. less per ton, they will have 
all the better chance in competition with the trade of Wales and 
other districts where cheap labour now gives advantages for which 
even the less expensive pig iron of the North cannot compensate. 

Since last week there has been no improvement in the condition 
of the pig iron trade. On the contrary, business was rather flat on 
Tuesday, and buyers seemed disinclined to give the prices of the 
ascnger week. The shipments to Scotland and to the Continent 

ave rather declined, and the strike of puddlers and millmen at 
—_— = the works - — oo bert gg eg be ee a aro 
supply of pi he ages y foun qualities. No. 3 was generally 
— at Bos, . net cash, “ut in some cases makers had a 

ifficulty in getting this figvve. There ca hardly be a doubt that 
tae continued depressior. of the finished iron e will react mest 
unfavourably upon pig iron makers, whose dependence is still to a 
large extent placed upon local consumption. 

It is rather ea ominous sign that the mineral! traffic returns 
of the North “astern Railway Company show for last week a 
decline of no% less than £2268, while each of the three preceding 
weeks shewed under the same head a considerable increase 
of receipts 

The notice of a five per cent, reduction in the wages of 
blast furnacemen will mature on Saturday next. There is not 
at the present time any threatened show of resistance to the reduc- 
tion, and as the blast furnacemen are not at ail well organised, 
having, in fact, no union of their own, the probability is that if 
any resistance should occur it will happen only at individual 
works, and prove of a very ephemeral kind. 

The Worlhusberdend coal miners’ arbitration was resumed in 
London on Saturday last. The award is now expected in the 
course of a few days. In the Durham coal trade business is 
suspended to a large extent pending the award of Mr. Hopwood, 
M.P., the umpire, who will confer with the arbitrators in London 
on Wednesday next. 

The arbitration relative to the twopence per ton reduction 
proposed in the wages of the Cleveland ironstone miners will 
commence at Saltburn next Saturday. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 

THE iron market has taken a sluggisi turn this week, and prices 
have to some extent given way. On Friday the Glasgow 
warrant market opened dull, and a fall of 6d. took place from 
the figures of the prévious day, but in the afternoon business 
was much more brisk, and prices rose 9d: A moderate business 
was done, and the market closed with sellers 63s. 10}d. and 
buyers 63s, 9d. cash. Monday’s market opened quietly at a fall 
of 3d., but subsequently improved 9d., closing 3d. better than 
on Friday. Business was done at from 63s. 104d. to 64s, 3d. 
A quiet business was done on Tuesday forenoon at from 63s. 
10}d. cash, to 64s, 1d. cash and 64s. 3d. one month open; but 
no tran-actions took place in the afternoon. On Wednesday the 
warran market was quiet, with business from 63s, 6d. to 63s, 104d. 
e.sh, and 64s. one month open. All Gartsherrie brands were 
reduced 1s. The market to-day—Thursday—was idle, and no 
transactions of any consequence took place. 

The demand for shipping pigs during the week has been but 
moderate, and prices have slightly given way.* Coltness No. 1 fell 
6d., and No. 3 declined 1s.; Summerlee, Nos. 1 and 3, each declined 
6d.; Carnbroe, Nos. I and 3, declined each 1s.; Clyde, No. 3, fell 
6d., as did also the same brands of Govan and Calder ; Glengar- 
nock, No. 1, decreased 1s., and No. 3, 6d.; Eglinton, Nos, 1 and 3, 
fell 6d. each, as did also the same numbers of Dalmellington. The 
business in makers’ brands was on the whole more limited than in 
the previous week. 

The shipments of pig iron from Scotch ports for the week ending 
the 22nd inst. amounted to 6288 tons, showing a decrease of 1646 
as compared ‘with those of the corresponding week of last year. 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 6830 tons, being 1830 more than in the corresponding week 
of last year. 

In the manufactured iron trade prices have remained stationary, 
that is the nominal prices. Just before the close of the year there 
was a very ere accession of orders, which led many to 
hope that the trade, which had been dull so long, had at length 
entered upon a permanent revival. From this cause the iron 
market generally was strengthened, as well as from the compara- 
tively favourable nature of the statistics of the trade for the year. 
But tronmasters are now beginning to complain that fresh orders 
are not coming tohand. For the moment, it cannot be said tha‘ 
there is an absolute scarcity of work, but it is feared that by the 
time the present contracts are wrought off, others will not be 
ready to replace them. 

The coal market shows little material change since last week, when 
I quoted the prices for all sorts in detail, both in town and at the 
pits. There has been a somewhat extended inquiry for household 


‘sorts, the prices of which are consequently more firm, but other 


qualities are practically unchanged, the strike of miners in the 
neighbourhood of Glasgow, and rumours of a probable dispute in 
other parts of Lanarkshire, having as yet failed to exert any appre- 
ciable effect upon the market. Indeed, the supply of coals is so 
great in ——— to the actual consumption that it would take 
a considerable time before such causes could operate to increase the 
value of coals to any very marked extent. Household coals are 
selling in Glasgow ut from 14s. 6d to 17s. per load of 24 ewt. 
delivered, the wholes+le price being from 9s. to 11s. 6d. per ton ; 
steam, 9s. to 11s,; splint, 8s. 6d. to 9s. 3d.; Wishaw main, 7s. 6d. 
to 8s. 6d.; and smithy, 14s. At the Lanarkshire pits all coal sells 
at from 7s. 6d. to 9s, 6d. per ton; main, 6s. to 7s.; splint, s. to 
8s.; and dross, 9d. to 3s. 6d. 

As briefly stated in my last letter, the colliers of the Glasgow 
district have changed their first resolution to continue on strike as a 
body until they should get an advance of 1s, per day on their 
wages, and have adopted the more moderate, though only in 
degree less wise, expedient of balloting out one works. The lot 
fell upon the men in the employment of Mr. Fairie, of Farme 
Colliery, in the neighbourhood of Rutherglen, and they have 
accordingly ceased work, on receiving a promise that 10s. per 
week each would be given them from the union funds for their 
support. But the money at the command of the society is very 
limited, and the leaders of it do not seem to have calculated 
that they would meet with the kind of opposition they 
have done from the employers. It is also believed to 
have been an exceedingly, unwise step on the part of 
the Glasgow colliers to take the initiative in a movement at this 
time for advanced wages. They have for a considerable time stood 
pretty much by themselves as a bedy, and have for that reason, 
perhaps, less of the sympathy and goodwill of the leaders of the 
men in other districts than they would havy2 had if they had been 
more inclined to co-operate with Mr. Macdonald, M.P., and his 
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satellites in their nt of union affairs. Immediately the 
resolution to take out the men of Farme Colliery became known, 
the colliers at Eastfield and Stonelaw collieries were locked out by 
their employers, an:] an additional number of pensioners was thus 
thrown upon the scant resources of the society. At a meeting of 
the men since held at Rutherglen, it was stated that some of the 
NS ee ene and it was ee 


to send delegates to yg oy of Larkhall to 
rb ge gy ele ae Se: Cet ST 


their support, the same tactics prescribed for the 
Hamilton quarter. The last meeting of the conference 
te of the men from the different Scotch districts in union 
was held privately, as isnow the custom, in the Arcade Hall, Glas- 
w, a few days ago, Mr. Macdonald, MP., being present. I un- 
rstand that the reports presented with regard to the applications 
to the employers for advances of wages, and also with respect to the 
progress of union, were not so satisfactory as the men could have 
wished. In view of the steps taken by the Glasgow miners, re- 
ferred to above, Mr. Macdonald is understood to have advised that 
a general or indeed ial strike just now would be a mistake, and 
pe the men should everywhere S cautious as to the course to be 
— Delegates were appointed to visit Galston and Kilmar- 
and address meetings of the colliers at these places on the 
propriet of at once connecting themselves with the union ; and the 
policy of the leaders is to get the union ranks filled up before any 
general or concerted movement is attempted. Another conference 
will be held on Thursday, the 3rd February. 

Notices were given on Saturday at the Motherwell Ironworks 
that, in accordance with the recent arbitration decision in the 
North of England, a reduction of 9d. per ton on smear 3 and 7}d. 

per cent. on millmen and other ironworkers’ wages, will be made 
sae the 7th February next. This “‘ break,” it is alleged by the 
men, will meke a total reduction of about 50 per cent. in iron- 
workers’ wages during the past two years. The trade of the dis- 
trict is generally dull. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE isa cloud ahead. It may not be bigger than a man’s 
hand, but it is an ominous one, for it comes from a district whence 
most of the storms have arisen in cur colliery world. I am referring 
to the Blackwood and neighbouring house coai district, and here 
the sliding scale proposal has been almost universally re} jected, and 
at a meetin ing hel = Remy principally by the Llancaisch men, it 
was decided to call a large meeting - the whole district with a 
view, it is understood, of totally rejecting the interference of the 
conciliation committee. It is to be hoped that better counsels will 
prevail, or another strike, and that a determined one, is imminent. 

The steam coal collieries are now in good working order, and 
even at Longhor, where there has been a strike, the men have 
given way, and have agreed to abide by the terms of the award 
whatever that may be. I have been informed that it is possible 
the house coal men will have to submit to a reduction of 15 per 
cent., but an impression prevails that the steam coal men may be 
let off with 5 per cent. t do not give this officially, as nothing can 
be as distinctly until the accountants have completed their 
work, 

There was a serious breakage in the Dowlais Works on Tuesday. 
The beam of the rolling engine in one of the principal mills gave 
way, and it is feared thet a large number of hands will be thrown 
out of employment. 

I was at Ebbw Vale on Tuesday, and gratified to find that 
the damage in the mills fis about being set right, and a fair 
start again may be expected at once. 

The Blaenavon men are wavering in their resolution to continue 
on the strike, and I fully expect a settleweat this week. Longer 
resistance in the face of the stagnant condition of the iron trade is 
simply madness, 

_ As regards the iron trade proper, I am sorry to see no additional 

ns of good augury. The oo e is dull toa degree, and the little 
life p tible is confined to the steel departments. The difference 
between the iron rail and the steel rail trade is that the manipula- 
tion in the steel works costs less than in the iron works, the 
expensive process of puddling, for instance, being avoided. But 
the extra cost of the materials for making steel rails has hitherto 
rendered it impossible to produce steel rails at much less than a 
third more than that of iron. Take the prevailing price of iron rails 
at £7 5s. and steel will be from £9 to £10. By reducing cost of 
materials, making spiegeleisen at the works, and lessening the cost 
of processes without impairing strength and durability, I thoroughly 
Smee that steel is destined to cast iron, pure and simple, into the 
shade, and that the renovation of our Welsh industry will be in 
zhat of steel works, while the old iron branches will go into decay. 

At Landore at the present time they are turning out 28 tons of 
_ at every “‘ turn,” and at Ebbw Vale this has been increased to 





The ironworkers of the hills had a meeting at Merthyr on 





Saturday, and resolved to call a general meeting representing all 


districts, with a view of forming a conciliation committee, and | 


arranging & sliding scale to prevent future strikes. 


In my journeying amongst the Monmouthshire ironworks, people | 
exclaimed that the average wages were but about £1 a week, and | 


that upon this it will be difficult to live. This is one of the evil | 
results of high rates of wages and prices. What would the hard- 
working labourer in England and Scotland say to this? 


If the | 


iron trade is to be resuscitated it can only be done by keeping | 


wages low. 


The coal trae is brisk, but there has been a slight falling off in | 


exports. Iron has been sent to Genoa from Briton Ferry. 

A reduction to the tin-plate workers may be looked for on Feb. 
ist. A leading manufacturer assures me that it is imperative, and 
it will be very likely 74 per cent. 

The following aa for steel rails are given :—£9 153, 
£10 5s., £10 15s., £11 5s., £12. I give them as showing the wide 
difference existing, but ‘cannot state the works; no maker in 
Wales will give a figure until he has the specifications, and these 
vary with every case. 

PRICES CURRENT OF IRON AND STEEL 

Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 














PIG IRON. 
BcoTLanp— 2s. 4. £s 4. 
G.mb.—No.1.. « «« 3 6 4 Glengarnock—No. 1 31L 6 
No. 3 -s of 3 4 No.3 .. 3 6 6 
Gartsherrie—No.1  .. 316 6 Eglinton—No.1 .. .. 3 6 0 
No. 3 - 876 No. 3 oe. 350 
Coltness.—-No.1 .. «. 4 0 0 Dalmellington—No. lw. 3 6 0 
No.3 .. - 8 7 6 03... 3 65 0 
Summerlee—No. 1 «- 312 0 At Ardroasan. 
No. 3 eo 3 6 0 7 
¢ Carron—No.1. .. . 3 7 0 
—— 4 age : 16 z Do., specially selected. 312 6 
Carnbroe — No. 1 3 8 6 At Grangemouth. 
O03. « $3 5 0 Shotts—No.1.. .. .. 316 6 
Munkland—Ne. lee wo 3 6 0 03.. « oo 3 8 6 
No.3 .. « 3 4 6 At Leith. 
Chapelhill—No. in «= Se Kinnell-Nol .. .. 3 7 6 
eine wo. vo. 8 eo of 3 4 0 
Clyde & vat" 4 : : . pry red 
The above at Glasgow, 
deliverable alongside.  \ al 216 6 
Govan—No.1.. .. »«. 3 6 0] No.2... ws oe 214 0 
No.3... .. .« 3 46] Nos 212 6 
At Broomielaw. a 4, » foundry” oo of 211 6 
0.4, forge .. «2 o 210 0 
semeatis le Mes “ . : Thornaby .. «2 oc o 3 2 6 
At Port Dundas. 

















£84 £284. 

DersysHirE—No.1., +. ee oe - 3 &@ O0t03 9 0 
0. 3.. ov ve. ee + 8 5 O0te8 6 0 
Lawcasuirg, delivered in Manchester.—No. 3 3 5 0t03 6 0 
No.4 3 2 6to3 3 0 

Hematite, in Sheficld, , 3f dia. f for Prompt cash— 

Millom “ ee oo 483 0 

No. 2 .. oe oe os, =a - 

No. 3 .. ee oe os e« 815 0 

Ordinary No. 3 .. eo a oe oe S812 6 

No.4.. oe a os ee Sl 6 

0.5 «- e se os «- S11 6 

Mottled and white.. oe ae oe ee - 400 

No, 3 ee o- ee o- ee os. Se 8 

No. 4 ° o . oe oe o $15 0 

No. 5 . . oe ee oe - 815 0 

Mottled and white o se ve ee . ses 

“* Bessemer ”—No. 1 ee . ee - 400 

No. 2 a oe oe oe @ 317 6 
MANUFACTURED IRON. 

Sare Prates— £384. 
Middlesbro’, at works £3 5s. Od to 810 0 
Pearson and -enawtien Co. "pest t (2h dis. for cash) - 0 § 0 

hal ee ee ee 10s. to 9 0 0 

Boiter PLaTEs— 

Baye Na ciata each ema oe - - 1015 0 
Do. best bes es ee 1115 9 
Do. treble best - Bb 0 


| per cent. discount for ‘cash. The Pearson and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington in lots of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and upwards. 


Bowling and Low Moor, terms in each case 2} dis. for cash in pay- 
ment of monthly eecounte, or 1} per cent. dis. for cash in lieu 


of three months’ bill : 
Under 2} ewt. each ° +. oe oe 
24 cwt. and under 3 ewt. os oo ve 
3hewt. .. e - 


3h cwt. ae 4 cwt. .. ee ee 
4 cwt. ” 5 cwt. oe o 
5 cwt. oe 6 cwt. «. oe oo 
6 cwt. an 7 OW = ce ee oo 


7 ewt. and upwards 


Plates exceeding 6ft. wide,” 2s. per ewt. extra. Hammered and 
chequered plates, and all plates differing from a square form or regular 


taper, extra per cwt. 3s. 


per cwt. 


et tt tt et Uh 
See ee 


CAwonran 
cooscooces 
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Taylor Bros.’ boiler plates 6d. per cwt. less; their terms as 


Bowling and Low Moor. 
Glasgow 


£ 
“ Monmoor ‘best,”” to5 cwt., to 4ft. ‘Gin. wide, 


9 0s. to 910 0 
and to 


30 superficial feet, per ton at works .. oe 20 0 
Best best ee ee oe ee - 100 
Best best best, to4ewt. |. eo ee ee - 14600 

Special, to 3 cwt.. - 1800 
Usual extras for overweight, sketches, &e. 
Barrows and Sons: 
Best, Ned ton short, at works .. +e os «- 400 
Best bes - o oe oe o. - 600 
Best di . om oe + oe +e eo 23 5 0 
Axcie Iron— 
Bowling and Low Moor (terms as above). perewt. £58. d. 
L and T iron, not exceeding ten united inches . 15 0 
For each additional inch extra per ewt., 1s. 
“ Warrington "—less 24 per cent. for cash—from 1 by 1 815 0 
by } to 3} by 3}, per ton... oe oe ee 
Best boiler do., per ton ee o. 950 
Whitwell and Co. (less 2 discount) Der ton oo eo VF 0 
Best ee ee ee « 815 0 
Best best boiler 10 5 0 
**Moumoor” (at ar 4 works) up to eight united ‘inches 10 00 
Best o oe oe 11 0 0 
Best best Ge . -- 1200 
T-iron, as ab: Wwe, 10s. extra. 
Angle and T bars, 8in. to Sin., 19%. extra. 
9in. to lWin., 20s. extra. 
Glasgow .. ee ee ° oe £3 58. to 815 0 
Bar Iron— 

Bowling, Low Moor, and Tayler Bvos., (terms as ab »ve.) 
perewt. £ 4. d. 
Fiat, round, or oom, to 4 ewt. ee oe a SS 
Do., 3} to5c “ a a oe 
Do., 5 ewt. how upwards os ee eo 140 
Flats—1}in. by fin. and upwards. . oe ee - 11 0 

» Under jin. thicktojin. .. ee ee 120 
» Under }in.tojin .. oe ee oo 130 

under jin. . . - L160 

For each fin. less than ijin. wide extra, 10s. per ton. 

ent and upwards oe a ee o» 21 8 
* 16in. oe ee ee oe «o 130 
ma jin. and 5-léin. .. ee ee ee os se 
a Ee ae a eee eer eae 

Rounds—fin. and u apade oe oe eo. 110 
me 9-16in. an “ +e ee ee oe 13 0 
»»  7-16in. and gin : ho ea : 
nin lh Mell Ale a oe 
ae jin. .. oe oe oe iy. oe ee - 190 

Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 2s. 
Best bars and rods, extra per cwt., 3s. 
“*Monmoor,” at the works, per ton— 2a 4. 

Bara, = to 3in. round and square, or to Gin. flat .. 910 0 

Bes’ oe a at. 1” - 1019 0 

Be: t best °° ” «» 1110 0 

Rivet iron, usual sizes... oo. ee 1110 0 

Best best .. ° ee os ° e ~ B00 

Usual extras. 
Glasgow .. oe -- £8 Os. to 810 0 
Barrows and Sons, ‘at works, per ton short : 
Rounds and squares, jin. to3in. .. ee ee 19 0 0 
Flats, lin. by ain., to Gin. by ljin. .. . « 10 00 

Best . oo oe + 1110 0 

Best best oe oe oe ee oe oe 1210 0 

Best scrap +e oe ee ee ee oe +» 1110 0 

Best chain os ee ee ee oe oe e«» 1210 0 

Best best charcoal .. ee oe oe + 1810 0 

Mercuant Bars— 
“ Warrington " (24 ¢is. for cash) per ton— 


Flats, from lin. to 6in. wide by jin. thick and pod naned 


Rounds and squares, from jin. to 3in., best 
Do., treble best .. 
Delivery ‘prices aa abs ove. 


= Oo 
oor or 
coco 


Whitwell and Co., eam b. » 2h dis. for mpieel ae ton— 


Crown quality .. ° . ee 
Rivet ‘iro ee +e ee 
— quality, “ Thornaby” oe oe 
Bes ” oe oe 
Reet best” . ee oe . oe 
SHEeeT— 


“* Monmoor,” to 8ft. amet by 3ft. by 20ft. w.g., ” ton 


at works .. es a oe 
Do., best .. oo ee ee oe 
Do. best best ee oe os oe 
Usual extras. 
Barrows & Sons—to 20 w.g., per ton short, at 
QltoMwg. ww 
25 to 27 w.g. .. oe 


Do., best oo oe ee ee 
=e best best os ee ee 
, best charcoal . ée oe oe 


E. P. — W. Baldwin, at works: 
“ Severn "—Singles to 20 Wg. +e e 
“Wilden” ,, oe 

“BB” .. 


A ” “BBB” 
“B charcoal " 
“EB 
Doubles to 24 w. g- 308. ; and. 
Trebles to 27 w.g., 60s. per ton, 
Charcoal Tin—Best “‘E P and WB” 
“Unicorn” . ee 
Coke Tin—*“ Stour ’” 


” oo 


” ” 


1 6 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 


following delivery. 
Pearson and Knowles Co. (terms as above)— 
"Singles, to 20 w. 
Best, 10s.; 


7 
+e «- § 
o° - 9 
*- « 8 

9 


* «+ 1015 


} 11 10 


work s.. 


ee - 


extra... 110 


eccoecooeo oo of oseSoSoSo 


- o 
- - 


: 

~ 

© 

~ 

= 
ecocooceo 


- - 


extra. 


perewt... 113 
oe « 1130 


ooo 


& 8. 
per ton ir 10 0 


est best, 30s per ton extra. 





Crowther Bros and Morgan (at wo.’ £84 
Coke Tin. les, to 20 w.g., to 12vin. by 36in,p.cwt. 115 0 
Sctlento, w.£. 1 90 BE gs se. at. © 
0 26 w.g., oe ~- 119 0 
Charcoal Tin—Singles, as above si os eo 8 6 06 
Doubles __,, . ee ee 220 
a Trebles * Pc ° ee oe : : w 
singles, as above « o oe 0 
oS at ee oe eo 20 8 
Best tre! - 290 

Terms, 2} dn, for cua on 10th othe moi. Orders of 2 tons and 

hip it free, in 10 cwt. cases. 

J. Tinn Print, vere a London, 3} Aa for eah £84. 
Dees, 6g be ee i ge ee ee 
Treble .. ° . - on oo 6 ee) we 110 

Enatne Irnon— 

a see eet gs (from cold blast, pig, refined, and selected). 

Per ton. 
£a £8. 
Rounds, from }in. to 6in. diameter ee 29 0 to 22 0 
Squares, from in. to 5in. .. -- 20 Oto2l oO 

Drawn hamm bars, thug *. ton extra ce 

Rivet iron.. és ee «- 20 0to 22 0 

Angle iron, 1}in. to 4in. ee +» 20 Oto 0 0 

Forgings—Plain shafts under 5ewt. :. +» 20 0to 0 0 

a ma 10 cwt, ee + 22 Oto 0 0 
a mn 20 cwt. . + 2% Oto 0 0 
we a. oe. «aoe ee © 8 
4° owt. F 34 Oto 0 0 

Plain shafts, ‘above 50 ewt., prices according 

to weight and dimensions. 
Piston rods, under 5 cwt. oe ee « 22 Oto 0 0 
ti Mi 10 ewt. os > ee) 56 Re Ve 
20 cwt. os +e + 30 Oto 0 0 
Cranks, under som oe ee ee + 27 Oto 0 0 
a p 0 cwt. ar ee ee « 30 Oto 0 0 
” ” 15 owt. ee or) oe - 34 0to 0 0 
wt. +e oe oe « 87 Oto 0 0 
Crossheads, “a 5 owt. .. oe oe + 26 Oto 0 0 
. e 10 cwt. . 30 Oto 0 0 
All otter woes according to pattern and weight. 

Nait Rops—Glasgow . oe o « 9 Oto0 0 

Raits—Glasgow oe oe ee - 8&8 0to8 10 

Rattway Cuatrs—Glasgow oe ee ee + 410 to 415 

Pires—Glasgow .. eo ee o ee - 6 Oto7 56 

STEEL. 

SHEFFIELD— &£ad4a £8. d. 
Spring steel ee ee or ee « 19 0 Oto 22 0 0 
Ordinary cast rods oe ee oe « 17 0 0t0 2% 0 0 
Fair average steel ee ee ee ee 27 0 Oto 85 0 O 
Sheet o oe oe « 40 0 0 to 60 0 0 
Second-claas tool. . .- oe o « 30 0 0t 50 0 0 
Best speciai steels ee «+ 6 0 Oto 70 0 0 

Fine rolled, for clock springs, ‘ae. oe «- 60 0 Oto 75 0 0 

WaLes— 

Rails ee ee ee ee os «- 915 Otol12 0 0 


PRICES CURRENT OF COAL, COKE, OIL, &c. 



























Coxe— £38.da. £8.d. South Yorkshire— £s.d. £8. d. 
Cleveland .. «- 012 0..0 136 Bestiordinary.. 0120 0180 
Derbyshire. 0130..0 00 Converting .. 9120.0 00 
Wales .. 0100..0 00 Slack oo of 0 30..0 50 
Sheffield .. .. 0176..0186] Wales .. «« .. 0 00..0 00 

Coats, best, per ton— Steam .. «. 0 76..0 80 
Birmingham .. 0130..1 10 House .. « 0 76 0 80 
South Durham... 0 56..0106/Larp .. « .. 64 00..0 00 
Derbyshire— 

Best (at pits).. 0 18 0..9 19 0 | Orxs, per tun— 
Converting .. 0120.0 00 Seal, pale .. .. 34100..0 00 
Other sorts .. 0 90..0140 Brown .. .. 2919 0..30100 
Slack eo cf 0 $0..0 50 Yel. + amet 3L 00..3300 
= ow—At the pits— Linseed - 244 560..2476 
coal,perten 0 76..0 96 Olive, Gallipoli .. 000000 
Main we 0 60.0 70 Spanish .. .. 0 00..0 00 
Splint ~ 0 60..0 80 Palm .. .. «.- 39 00..0 00 
ross 99 0 09..0 36] Rangoon engine 
Do eee e Price fn 086000 
Household, per » 0.8), per 
24 cwt., delvd. fo 146. 0170) Re » Engl. | 55 5 0.38100 
Do., wholesale, mo 90..0 116 — ee es ve 
per ton.. = rown .«. «. 361'0..°6150 
Splint .. .. 0 86.0 93 Foreign pale .. 38 00 490.0 
Steam .. 090 0110 Brown .. 0 00..0 00 
Wishaw main.. 0 79. 2 86 — body = 0 00..0 00 
Smithy 0140..0 00 le, Sow 4 ac 
Lancashire (Wigan pit hha Sea, pale .. pA 20 €..85 10 © 
Arle’ 013 0..0 17 0 Brown .. o- 29 00..5000 
Pem rton 4ft. 0110 0120 E. I. Fish o 23 00.000 
Furnace coal... 0 99..0 00 Yellow o- 32: 00,.34 00 
Burgy .. « 0 60..0 66 
«_ Slack «6 o 0 30..0 46 ee ee - 30 00.5400 
London— St. Peters’ arg, - Re 
DN. <7 ge age Y.C., new } 82 15 0.03.0 0 
Other sorts «+ of 0 196..1 09 ld 4. oe oe 50100..51 00 
PRICES CURRENT OF TIMBER. 
1876. 1876. 
Per Load of 50 cubic feet. £5. 45%, Per Lead of 50 cubic fat, £8 44 
Baltic Fir Timber— Deals, &c, (eontinued) 
IG 22 cccccccce- ove 4 5|| Quebec, Is ye t 210 6 0 
Danisic and Memel, c - 45 510) Ynd do, . 13 0 1519 
Best middling . 40 418 do. 
Good do, and 2 - 8040 ls floated aay oe 19 0 2310 
Common mi .diimg.. 715 3 6 But do, ... —. WOMDO 
uy 21 215 3rd do. - gene 
3 6 31:) Ist spruce 
Steitin ... 30 350 2nd do 
Swedish . 26 31°) Frd do. 
Swedish and Norway balks.... 2 5 21 St. John’s, spruce .. 





















































Nova Scotia and Pruce Eu- 80 810 
Baltic Ouk Timber— | ward's Isle, spruce. 
Memel crown .. 51° 8 5 United 8. pitch pi planks... 19 15 13 0 
Brack . > 5 0 © || Staves, per mill: of pipe— 
Dantsic and Me «- B10 8 «|| Memel, crown......-+...++. 290 0 0 @ 
Brack & un-quared 5 uv 6 0// Brack 16) 0 00 
| dessa, crown wo 0210 6 
American Timber— || Danigic, Stettin, aud Hambro 165 0170 0 
Red pine for yards and sp 410 610)| Canadian, standard pipe . 8089 @ 
Mixed and buiic 31lo 4 0) Do, per 12.0 pieces— 
Yellow pine, large 5i° 61°|| Canadian, puncheon....... 21 0 1219 
Waney “board 515 610 Bosnia, single barrel ........ 30 0 3110 
samepe short,&c.. 4 5 4 20/|| Wainscot Logs, 1tft. cube— 
Pitch pine 45 0 ©)  Riga,crown(Kag and Dutch) 515 6 lo 
Do. for masts ‘snd spars. »- 4560 Brack . . 5 0 
Eim, rock - 4.0 610!) Memel, crown. 415 610 
Quevec ouk - 6070 Brack . 315 45 
Ash 410 6 0|| Lathwood, per cubic 
Birch, Quebec large . 510 7 @| Petersburg . 70 80 
New “png &P.E. Isle a © 315|) Riga, seed Pera ae. i 5o 60 
Small av cs i0 215 || Mahogany an ‘urniture Wovds— 
~ ips . 415 6 6} "Per superficial con a d,s. 
40 o le} mena pf rns eeeg eae av. 0 *h0 %4 
- Fore Mexican, do. ...... 0 350 $f 
- 8 Ol Oo} 0 430 
»- 25 3 0} 0 530 9 
k.. 910 14 10) + 0 5309 
British Guiana, er “enheart . 8 0 9 0} -le2o 
Australian, i:onbark.. - 71/0 0} + ae d 
Deuls, &c.,.per Petersburg Standcrd— Pencil, ordinary .. -032 0 2 
Archangel, ot ose evesceee 151016 10 Rood and sound.. 0304 
2nd . 13 91310 Walnut, Ita'ian— Large -0 330 7 
Petersburg, omen, 13015 0 Biack Sea. -0304 
Wyburg, do, - 111912 10 0 340 4b 
Petersbu: rg and Rig -lo on oO M " -0507 
Christians Fellow 13 014.0 Sa.inwood, 3t, Domingo o3 OES 
deals, best sorts ..... 484% 
Norway deals, other sorts..ss ee 9 ollilo Satinwood, Bahama 76090 
tons, all sors - 50 810 140 20 0 
Swedish deals, mixed ao #2 06 
3rd - 304 0 
Inferior at - 50 0100 0 
Battens 30s. sax appa -, Tulip wood.. ooo we we 6 
Finland deals, 1s . Zebra wood, Brasil . + 10012 0 
WOCNB oe cesses Puerto Cabeljo.- 610 80 
Handewn deals ° Lignum Vit», C. St. nge 6 @ 10 0 
Hand+awn battens.... 7 0 8 Ebony, Ceylon . ssoceee 180 WO 
Per dof. “in. African billet - lo oHo 
Dantzig crown dock deals .. 1 5 119 Cocus wood, Cuba ». €©@ 80 
Brack do. .. + 017192 Boxwood, Turkey .. 6029 ¢@ 








THRoaT Inritation.—‘ The throat and windpipe are opty 
liable to inflammation, causing soreness and i 

irritation, inducing cough and aff veice. For = 
ptoms use glycerine in the form paw Glycerine, in 
ton agreeable confections, being in proximity to the glands ot the 
moment they are excited by the act of mye becomes actively 
6d. and 1s. boxes (by post 8 oe ee eee 

1s, 6d., labelled ‘James Epps and Co., Homeopathic C 
48, Threadneedle street, and 170, Piccadilly, Lona me rade 
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THE RUSSIAN CYCLADS. 
No L 


TxosE who have studied the various “briefs and allo- 
cutions” in which, from time to time for a series of 
years, Mr. Reed has made the vindication of himself or 
the ventilation of his nautical projects, subjects of public 
discussion, can scarcely have failed to perceive the adroit- 
ness with which the late Chief Constructor, while ostensibly 
advocating with all his might, and on purely public 
grounds, some notion or other, is, not a ie ng in 


improvements which Mr. Reed regards as extremely 
a 4 m3 “ae 
Reflection upon the very meagre amount of infor- 
mation, ahiek te as yet pethece. as to these Russian 
circular vessels, has rather tended to diminish than to exalt 
our respect for them or our confidence in Mr. Reed’s praise 
upon them ; prudence and common sense, however, concur 
in pointing out that we should endeavour to discuss, so 
far as the information before us will permit, what may be 
the real merits and demerits of these Russian vessels of 
war, keeping our regard fixed, not on any one’s mere 
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reality advocating something quite different, and which, if 
we saw his whole mind, might appear more interesting to | 
Mr. Reed himself than to the public. The reader who 
may have imbibed such a notion will probably be slow to | 
realise that Mr. Reed’s visits to Riussia and lengthy | 
letters to the Times, through which we find scattered in 
such strange fashion all that he has thought proper to 
reveal to us on the subject of these circular Rossen ships, 
have their fount and origin purely and simply in Mr. 
Reed’s well-known British patriotism and energetic desire | 
to make his fellow-countrymen acquainted with the nautical ' 


Admiral Popoff before an assemblage of naval officers, 
published in the Golos, No. 17, 1875—that it has 
required some collating and care upon our part to 
extract the few really important facts which are given 
from the mass of mere loose assertion, incapable of being 
reviously tested in any way,. which surrounds them. 

r. Reed’s letters contain in reality few facts of any value 
which are not to be found in the Russian admiral’s paper 
just referred to. Quite recently a model of one of these 
cyclads has been deposited in the museum of the United 
Service Institution, Whitehall-yard, by authority of the 
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THE RUSSIAN CYCLAD NOVGOROD. 


opinion, but upon such deductions as the facts appear to 
warrant, and with the gravity that befits the consideration 
of whatever may largely affect our naval supremacy. The 
few positive and precise facts with respect to these circular 
vessels are so scattered amid copious and to them, at all 
events, irrelevant matter in Mr. Reed’s letters—Times, 
Oct. 25th and 29th, and Nov. 3rd and 4th, to which we have 
already referred in a previous article in Tue Enoinerr of 


December 31st, 1875, and in an article which in April last | read 


appeared in Naval Scienct, as a translation of a report 
in Russian of an address delivered at Nicolaieff by 














Lords Commissioners of the Admiralty, and which may, 
therefore, be presumed authentic. This model is said to 
represent externally the cyclad Novgorod ; no scale accom- 
panies it, but we have been able to ascertain on sufficient 
authority that the scale is one-forty-eighth, or quarter 
of an inch to the foot. Having collated all the infor- 
mation at our command, and with our examination of this 
model taken together, we are enabled to lay before our 
ers some more precise facts, provisional though they 
must still be considered, than have, we believe, hitherto 
been published. The only precise facts, of a numerical 
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character, that we can glean from Mr. Reed’s letters are 


the following :— 

The Novgorod. pene “eae 
a ak ae . cn oc: 0c 1 cs 3 
Dn ch 6s oh ab os - 2 much under 13ft 
Freeboard .. .. .. ee lft. Gin. i. hs os 
Round of deck.. 


Thickness of circumferential armour llin. .. - iit. 6in. 
Thickness of deck armour.. .. .. 2}in. .. . 2}in. 
Total w ae a ae - 2500 tons. -. 3550 tons. 
Nominal horse-power .. ee eT 
8 Sh eh be wb ie a6.) at's ae ees Fl! 
Guns, 2 rifled and apparently each.. 21 tons. . «+ 41} tons, 
Calibreof gums .. .. .. SR tee 12in. 


Observation of the model above referred to gives the 
following information, which we may probably assume as 
applicable to both vessels :—The bottom is quite flat, and 
is crossed by twelve box girder external kelsons, each 
about 12in. in depth and the same in width, parallel to 
each other and to the line of motion of the vessel when 
under way. The circumference or bilge is not vertical, 
but consists in transverse section of a curve which 
appears to have a vertical tangent at its upper edge where 
it joins the deck, and a horizontal curve where it coincides 
with the bottom, the curve being apparently a quadrant 
of a circle. This appears to be covered with armour plate, 
but whether completely so or extending only partially 
down the curve it is impossible to tell by the model; the 
freeboard, as indicated by the painting of the latter, is about 
18in., the rounding of the deck is as given above. The 
central part or crown of the deck—as will be seen by our 
engraving—is occupied by the turret, or rather breastwork, 
which is open-topped, and rises about 6}ft. or 7ft. above 
the adjoining part of the deck. Within it are two guns 
tiounted on carriages which may be of iron, but look as 
though of timber, or of timber and iron combined. The 
muzzles of both guns point in the direction of forward 
movement of the vessel, and the carriages are placed on 
racers or slides capable of a small amount of angular 
motion in azimuth, admitting of small separate move- 
ment independently of any movement of the vessel 
herself. But as there is no apparent means of tra- 
versing the slides beyond these narrow limits, it would 
appear that the training of the guns is intended to be per- 
formed almost entirely by slewing round the entire vessel 
by means of the screw propellers, or by these aided by the 
rudder, which latter has a blade relatively small in depth 
but of great length, probably 10ft., like those used in 
river and canal barges in this country. The guns are 
mounted en barbette, and the depth within the turret seems 
but barely sufficient to place the heads of the men working 
them under cover. Forward of the turret is the deck- 
house, which appears to constitute the principal quarters 
for the officers and crew. Its forward end is nearly semi- 
circular, two parallel sides going sternwards from that, 
the sides still further aft converge as they approach the 
gun turret. The top of this deck-house is a curved deck, 
‘the principal curvature being in a fore-and-aft direction, 
so that the forward part is probably 4ft, lower than that 
part which abuts on the turret, and which is on the same 
level as the latter. This depression of the forward part of 
the deck or roof, which corresponds about with the curva- 
ture of the main deck itself, serves the double purpose of 
opposing less resistance to the wind when going ahead, and 
permitting a greater depression of the turret guns when firing 
over it. It is impossible to tell by the model whether this 
deck-house is wholly of wood, or whether it be armoured 
or plated, so as to be proof against small arms. Admiral 
Popoff compares this to “the high bulwarks of a case- 
mated ship.” The only light given to the deck-house appears 
to come from a line of lenses distributed around near 
the upper part of the sides, and by some similar 
lenses in the top or deck, and the only mode of ventilation 


would seem to consist in opening the spaces occupied ° 


by these lights and two doors in the converging 
sides. Abaft, and at about the same level as the top 
of the turret, there is a raised platform or bridge, 
widest at the turret and narrowing in plan to about 3ft. 
or 4ft, just over the rudder, steering being performed by 
a wheel fixed upon this bridge; the bridge is approached 
by ladders from the deck at the turret end. Beneath 
this bridge, and close to the gun turret, there is a closed-in 
space between the vessel’s deck and the bridge, the pur- 
port of which, though not very clear from the model, 
appears to be to give ingress and egress to the gun 
turret, and to supply ammunition from the hold below. 
The chains from the steering wheel on the bridge 
actuating the rudder, which pass inboard from the 
rudder head below the deck, are: carried down through 
this closed-in space, and it may be assumed that means 
have been provided for steering from below the deck in 
the event of the steering gear aloft being shot away. 
Another closed-in space further aft also rises from the 
vessel’s deck to the bridge, where it is covered by a 
glazed skylight which, no doubt, is removable at plea- 
sure, and the object of this, which we may call a 
hatchway, appears to be to afford light and ventilation 
to. the engine room, and to other parts of the vessel. The 
floor of the gun turret appears by the model to be planked, 
but frora Admiral Popoff’s paper, already referred to, we 
gather, though not with certainty, that there are ventila- 
ting apertures in the floor of the gun turret, and that in 
the Popoffka this fioor is formed of an iron grating, and 
that in this latter vessel all ventilation will be performed 
by the ventilating funnels at each side of the gun turret 
and through this grated floor, including, of course, such 
other apertures as have been described as existing in the 
deck or sides of the deck-houses, or in the aftermost 
hatch. It is further alleged by the Admiral that fan ven- 
tilation has been found unnecessary, a perfectly good 
atmosphere being preserved in all the central portions 
of the vessel, by the natural through draught, thus 
provided for. The planking of the rounded deck runs 
fere and aft. Round the gunnel there is a water-way or 
shelf-piece, with channels or scuppers enabling water to 
run off, and in a line with this surrounding ring are 
arranged at intervals strong belaying cleets of iron, 
to enable hawsers to be made fast to the vessel. 
There are also some timber bollards which rise above the 
deck for like purposes. Around the edge of the gunwale, 





at intervals of about 5ft., are placed wrought iron stan- 
chions, connected by an encircling line of rope, giving 
security to men on the curved deck against being pre- 
cipitated into the water by any sudden movements of the 
vessel. Between the foremost end of the deck-house and 
the gunwale there is a deck of about 2ft., and here 
are placed the two hawse pipes for the chain cables ; this 
seems to be the only point by which the vessel can be 
moored, The cables pass into the deck-house and thence, 
it may be presumed, into the hold; the anchors are 
“catted” or lifted on to the berths provided for them by 
means of two small wrought iron cranes. The space for 
handling these seems awkward and confined, and would 
be scarcely approachable with a heavy head sea, or if the 
vessel were moored in a rough and rapid tide. There are 
two boats and two steam launches, which rest in cradles 
upen the deck close to the bridge, and as no means of 
lifting these are shown, we presume it must be intended 
to launch them by shoving them down the sloping deck 
and over the gunwale. Propulsion is effected by six 
screws, three at either side of the rudder, the aftermost 
bearings of the shafts resting in conoidal sleeves or tubes 
of iron, carrying the screws well back from the vessel’s stern. 
All the screws are nearly at the same level, and appear to 
be of the same diameter; the three screws at either side 
of the rudder are in line with each other, and this line in 
the screws at one side of the rudder makes a considerable 
angle with that at the other, which gives the screws some 
advantage when employed for steering. 

In the Popoffka the centre screw of each group is stated 
by Admiral Popoff to be three-bladed, and of much larger 
radius than the other two, so that the sweep of the blade, 
which is vertical, shall reach below the bottom of the 
vessel when moving in sufficiently deep water. When, 
however, in shallow water the two large screws of each 
group are kept at rest, and in such a position that the 
blade which is vertical stands uppermost, the whole screw 
is above the bottom of the vessel, and thus avoids any 
chance of touching the bottom. A number of deck lights 
or lenses are scattered round the gun turret; in the 
immediate neighbourhood also are the two funnels from 
the steam boilers beneath. These rise to a considerable 
height above the gun turret, apparently about 21ft., and 
in the model are secured by wire rope guys. It is 
— that they are intended to be telescopic, and to 

lowered when in action to the level of the top of the 
gun turret, but with anything like a side wind the working 
of the guns might in that case be impeded by smoke. 
It is perhaps inevitable that all these should be posited 
thus, though the disadvantages of position are obvious, as 
hostile fire will be mainly concentrated upon the gun 
turret. Shells which burst over or upon it will be likely 
to send splinters through these deck lights, and the boiler 
funnels, as well as-those shown for the ventilation of the 
turret, are extremely likely to he thus injured or shot 
away. In Admiral Popoff’s paper already referred to, he 
says, “The armour for the funnel—z.e., for the Novgorod 
—is also wanting, but it is ready, and can be fixed in a 
very short time.” We confess, however, we are unable to 
see how, within xny reasonable limit of bulk and weight, a 
smoke funnel is to be rendered secure by armour at all 
against such projectiles as are now in use. 

Another extremely vulnerable point in the construction 
of these vessels consists in the naked position of the screws, 
so near as they necessarily are to the water surface. Of 
course the advocates for circular vessels may urge that the 
screws have the entire hull interposed between them and 
the forward or fighting part of the vessel ; and this answer 
is valid provided any security could be given that the 
vessel shall only encounter one opponent at a time, or at 
least that her opponents shall be all limited to the space in 
front of a transverse diameter. If these vessels are to be 
viewed as of any universality of application, no such choice 
of position on the part of adversaries can be secured, and 
a single shot directed from a very large area, lateral or to 
leeward, and passing among the screws and rudder, may 
easily render the vessel unmanageable. If it be “found 
necessary,” says the Admiral, “ it will suffice to enlargea little 
the stern superstructure, and make it project to form an 
overhang to protect the screws.” We do not see, however, 
that any overhanging structure can be devised capable of 
protecting these screws from projectiles discharged trans- 
versely to the centre line from either side from anywhere 
within an arc of more than 90 deg., and we must bear in 
mind that, deprived of the mobility given by their screws, 
these vessels are but helpless drifting logs. They have no 
appliances for hoisting sails, and if they had they would 
probably be only capable of driving straight on before the 
wind, proving utterly unmanageable in a wind on either 
beam. Admiral Popoff states that it has been deemed 
necessary to cover the immersed portion of the Novgorod 
with coppered wooden sheathing, in view of “the circum- 
stance that the comparative saltness of the waters of the 
Black Sea would otherwise make it necessary frequently 
to dock her to have her bottom cleaned.” 

We have no information as to what is the thickness of 
this sheathing, or whether it be carried up to the sides to 
the water-line. The number of watertight compartments 
produced by radial bulkheads appears to be only eight, 
each of these being divided into three by the circumferen- 
tial bulkheads. Means are provided which the Admiral 
describes as completely effective for extracting water from 
any part of the vessel by very simple changes affecting the 
suction pipes of a central pump. 

Part of the fog in which Mr. Reed in his letters has 
involved the question of what is the actual thickness of 
armour plating on these circular vessels respectively, and 
which he states to be 18in. in the case of the Popoffka, 
and equivalent to 13in. in that of the Novgorod, has been 
cleared up by collating Mr. Reed’s with Admiral Popoff’s 
communications. From the latter it appears that there is 
no such thing as either a 13in. or an 18in. armour plate in 
either vessel. The armour of the Novgorod, which Mr. 
Reed has stated to be equivalent to 13in., consists of 9in. 
armour plate, with a backing of channel iron of a size 
stated by the Admiral to be equivalent to 2in. of armour 
plate; admitting the validity of which statement, it is 





equivalent, not to 13in. ‘but to llin. So in the 
Popoffka, the armour consists of two superim 
plates of 9in. and 7in. thickness respectively, the two being 
secured upon a backing of channel iron, which again is 
said to be equivalent to 2in. more of armour, making 18in. 
in all. We hope to give in our next article some 
further particulars as to this channel iron. Now, as 
it is perfectly well known, from conclusive experiments 
made at Shoeburyness, and with which every prac- 
tical artillerist is familiar, that two or more superimposed 
armour plates are very far from being equivalent in 
their resistance to projectiles to one piate equal in thick- 
ness to that of the superposed plates, and a fortiori to such 
superimposed plates resting against channel iron backing, 
we cannot but feel that there is a want of candour in thus 
representing the total thickness of armour plates and 
backing together as though they were all one solid plate, 
the actual defensive resistance of both ships being much 
inferior to what the British public have been led to 
suppose. Nor have we, from either of our authorities, any 
information whatever as to how far down the sides from 
the gunwale the armour plating is carried, nor how its 
upper edge is connected, if at all, with the armour plating 
under the deck. , 

Partly with a view to gather some light upon this point, 
and partly to find approximately what amount of stowage 
is left for coal, ammunition, stores, crew, and officers, &c., 
we have attempted upon the meagre data before us, or 
which may be inferred, to calculate the actual weight of 
the Novgorod as compared with her displacement as fol- 
lows :—Weight of the hull, including bulkheads and keels, 
and outer wood skin and copper sheathing, 454 tons ; deck 
and deck armour, 413; side armour, channel iron, and 
wood backing, 696; gun turret and guns, and gun car- 
riages, 266; deck-houses and bridge, and other construc- 
tions above deck, 2) ; engines and boilers assumed at 250; 
total, 2099 tons. The displacement being stated as equal 
to 2491 tons, at a draught of 13ft. 2in., according to Admiral 
Popoff, but under 13ft. according to Mr. Reed, there 
remains disposable for stowage of various sorts 392 tons. 
uf this we may presume anchors, cables, steam launches, 
and boats would weigh—anchors and cables (in duplicate), 
31 tons; steam launches and boats, 164; spare nautical 
stores, 20; ammunition, 50 rounds per gun, 50; coal to 
steam at, say, 700 indicated horse-power for 4 days of 
24 hours, 100; total, 2174 tons, leaving available for officers 
and crew, with their baggage, food, and all other supplies, 
for say 10 days, 175 tons. 

These calculations, which are only rude approximations, 
some of the data for which are necessarily more or less 
conjectural, rest on the assumptions, first, that the side 
armour is only carried half-way down from the gunwale or 
to avertical depth of 8ft. Gin. below the water-line; secondly, 
that the oak sheathing is but 4in. in thickness, and that of 
the deck 6in.; thirdly, that the weight assumed for the 
engines and boilers, including the screws and _ screw shafts, 
would not be exceeded, which, considering that there are 
said to be six separate and independent engines, may 
admit of much doubt, and that, fro. their construction, 
the screw shafts must be of more than ordinary diameter, 
and two or more pairs of them of considerable length. 

Having thus given such information as to the construc- 
tion of these vessels as the imperfect data at our command 
have admitted, we proceed to offer a few critical remarks as 
to their probable merits and demerits as instruments of 
warfare under the various conditions to which they may 
be exposed in service. These vessels have been designed 
specially with a view to the defence of certain strategic 
points upon the Russian coasts of the Euxine and Sea of 
Azof, and probably also of the Baltic, and nothing can be 
more clear, from Admiral Popoff’s paper in the Golos, to 
which we have already referred so often, than that he and 
the Russian navalauthoritiesin general have never meditated 
any other function for these vessels than that of defence. 
If we bear in mind the geographical characteristics of these 
Russian waters, tideless seas not of any very great extent, 
not influenced by powerful oceanic currents, having vast 
areas of extremely shallow water seldom exceeding two 
fathoms along the Russian southern shores, and over vast 
areas of muddy sea bottom scarcely reaching to half this, 
with great lengths of low and swampy shores, which 
except at a few points, do not offer advantageous positions 
for the construction of shore batteries, we may at once 
concede that these movable gun towers may possess some 
advantages as defensive instruments for the important 
strategic points of a dreary, widely-extended, and thinly 
inhabited coast line such as that of South Russia. Admiral 
Popoff pictures the defence of the Straits of Kertch, or 
of the debouchure of the Dnieper, by one of these circular 
vessels, to consist in he: keeping within the bar of the 
latter, and in any case keeping an advancing enemy always 
in her front, and never permitting the enemy to pass so as 
to attack her laterally or in the rear. So long as this 
can be done, so long as at both sides the passage 
of an enemy’s ship is rendered difficult by the great 
breadth of beam of the cyclad herself occupying the mid 
channel, and secured more or less completely or. both flanks 
by shoal water and other difficulties of great river navi- 
gation, and probably by the support of shore batteries, it 
may be conceded that any effective attack would be sur- 
rounded with great difficulty. Mere cannonade from a 
distance, by any single vessel at least, however powerful, 
would prove of little avail while the attacking vessel re- 
mained obliged to occupy a position such that she could 
be kept directly in the line of fire within the limits of rapid 
veering round through moderately short arcs on the part 
of the cyclad; and were her fire for a time overpowered, her 
retreat up the stream or amongst its inlets and windings, 
could easily place her in perfect safety, and expose an enemy 
that might dare to follow her to extreme peril from shore 
defences, as well as her chance of retreat being cut off by 
the cyclad. Yet, with the exception that a more or less 
considerable portion of the breadth of a strait or river 
channel would be obstructed by the great area covered by 
the cyclad, it is difficult to see that the same manoeuvres 
and the same efficiency of defence might not be carried 
out by two or more gunboats drawing as’ little water, and 
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ing the same armament. So long as these were 
enabled to keep their bows to the enemy, and aided by the 
same flanking advantages to prevent his engaging them at 
close quarters or in the rear, they could do all that the 
cyclad can, with one point of difference only, that from the 
ater steadiness of platform of the latter, her fire would 
more accurate al telling than that from gunboats. 
But let us not exaggerate this difference. Under ordinary 
circumstances the narrow waters of a river debouchure are 
comparatively smooth ; were they perfectly so, the fire from 
the cyclad would have no advantage over that of the gun- 
boat. The rolling and pitching movements of these circular 
vessels would be about the same under equal wave impulses, 
lateral or fore and aft. But really the relation between 
the rolling and pitching in reference to accuracy of fire 
wonli greatly depend upon the position which the cyclad 
may be obliged to maintain in reference to the direction of 
translation or rolling motion of the larger waves. These, 
in river estuaries. almost always run nearly in the line 
of the stream, that is in the necessary direction of fire of 
the cyclad; her gun practice would, therefore, be influenced 


- not by her rolling, but, more or less, consiedrably by her 


pitching, and this latter motion under given conditions of 
wave impulse could, we imagine, be little less than that of 
a gunboat whose length was equal to the diameter of the 
cyclad. Nor let us deceive ourselves by the noiion that 
the transverse or rolling motion of these circular vessels 
would be as incomparably less than that of vessels of ordi- 
nary type as has been urged by Mr. Reed. The rolling 
tendency of a floating circular disc is not to be viewed as 
simply inversely proportionate to her transverse diameter, 
but only to a diameter considerably less than this, arising 
from her circular plan, which reduces to a small horizontal 
area, her extreme lateral portions. ‘The resistance to 
rolling of the Novgorod should not be compared with 
that of a ship of ordinary type and of 101ft. beam, but 
more probably to that of a flat-bottomed vessel of the 
ordinary type of about 60ft. beam; and as there seems to 
us no difficulty in constructing flat-bottomed gunboats of 
50ft. to 60ft. beam, and of from two to three breadths in 
length, and having the same draught of water as the 
circular vessel, with a much more valuable set of proper- 
ties as regards navigability, so it seems to us that, .as 
respects both rolling and pitching, the importance of these 
circular vessels has been greatly exaggerated. Let us turn, 
then, from these Russian seas to other coasts such as our 
own, and try to discern what would be the circumstances 
under which their defeuce would be conducted by the aid 
of these circular vessels. A question with which we pro- 
pose to deal in our next impression. 
(Zo be continued.) 








BLACKFRIARS BRIDGES PAST AND PRESENT— 
AN ACCOUNT OF THE REMOVAL OF THE 
OLD, AND CONSTRUCTION OF THE NEW 
BRIDGE. 

No. V. 
THE caisson dams, which were constructed as previously de- 
scribed and filled with clay, were intended to act as 
whole-tide dams, that is to say, io keep the spaces dry at 
the time of high water, so that after the sides of the cais- 
sons were removed, men could work in them “in the dry” 
at any state of the tide, and build the masonry from end 
to end of the pier. The first one tried was at No. 2 pier, 
between Nos. 2 and 3 caissons, Having taken out a length 
of the india-rubber at the bottom joints of the temporary 
caissons, to allow water to pass from one caisson to the 
other, the water was pumped out. This was done at low 
water time. At tirst the dams kept water-tight, but as the 


’ tide rose the No, 3 caisson gave signs of buckling into the 


space, which was no doubt caused by the pressure of the 
water outside at the ends of the caissons. Blocks of timber 


* were then quickly put in at the centre of the space and 


the water let in, which prevented the side of the caisson 
giving way to a greater extent. 

.On the next day the water was again pumped out, when 
the cast iron clips by which the lower girders of the tem- 
porary caissons were held in position, were found to be 
broken, and the girders out of their places. They were 
fixed in their proper positions, and cast iron as well as 
wrought iron clips were used to secure them there. As 
the tide rose, however, both sides of the caissons next the 
space bulged out on either side of the timber blocking 
fixed in the centre of the space, and the ends of the cais- 
sons. This was caused by the pressure of the water out- 
side as before. Another attempt was made the following 
day, but with precisely the same result, and the water wasJet 
in as before. It was then considered necessary to set the 
lower courses of masonry in each of the caissons, as far as 
it was possible, and to fix in timber struts between 
the masonry and the ends of the caissons, before further 
attempting to close the spaces between them. This was 
proceeded with, and the caissons were pumped out each 
tide in order that the work might be properly executed. 

Now the progress became slow, im consequence of 
pumping out water and clearing out the silt that was 
deposited after every tide’s work, so that nearly six months 
had elapsed before the masonry and strutting were suf- 
ficiently completed to permit of the dams being again tried. 
When another trial was made, it was found that the sides 
of the caissons were secured from buckling, owing to the 
timber strutting fixed between the masonry and the ends 
of the caissons, but it was found that the clay could not 
be kept in the dams, as the water forced itself between 
the inequalities of the caissons and the timberwork. 
Besides, the pressure of the water became considerable as 
the tide rose, and the areas of the dams were small, Again 
the swaying of the caissons in the tideway was sufficient 
to cause small openings between the caissons and the dams, 
no matter how carefully they were fixed together. 

After trying various methods to make the s dams 
answer as high-water dams, and finding that they would 
not do so, it was determined to take off the upper two 
tiers of the temporary caissons, and proceed with the con- 
struction of the piers by tide work. In our engraving 
a view is given showing the upper two tiers in 





the course of removal—the upper tier has nearly all been 
taken away. At the far end is seen a i of the top tier 
of a cutwater caisson still in its place. Near the right lower 
corner a good view of one of the space dams, as originally 
intended to act as a high-water dam, is shown. In that is 
seen whole timber piling in front, with the back constructed 
of half timbers. tt was found impossible to drive half 
timber piling of the length required, through the hard 
Thames ballast, as when the piling monkey or ram struck 
them they sprung, instead of receiving the blow properly, 
and being driven as the whole timber piles were. In the 
distance is seen a portion of the temporary bridge, and 
through the bracing of it one of the piers of the London, 
Chatham, and Dover Railway Bridge. There were only 
two sets of temporary caissons ordered and constructed, 
so that when they had done their work at one pier, 
they were removed to another. This was done by the 
overhead steam traversers, or travellers, as they were more 

enerally called, and they quickly carried them to the 
different parts of the works where they were required. 
After the two tiers of temporary caissons had been re- 
moved, all the piling for the dams was cut down to the 
level of the top of the second tier, that is to say, at the 
level of half tide. Clay was at first used in forming the 
dams, but even with half-tide dams there was such a small 
quantity of it, in consequence of the size of the space, 
that it did not answer at all well. Here, as in the former 
whole-tide dams, as the tide rose the water forced its way, 
sometimes under the bottom, and at others through the 
sides of the dams, causing a great deal of trouble and loss of 
time in getting the work done in the spaces between the 
caissons. It was, therefore, decided to try Portland cement 
concrete instead of the clay. This succeeded admirably, 
as it set hard and tight against the piling and the iron- 
work of the caissons, filling up all the existing inequali- 
ties perfectly. Not only that, as it formed itself into one 
heavy block, it had the effect of keeping the ends of the 
caissons from swaying to a great extent. After the con- 
crete had been once tried, it was used in all the other space 
dams instead of clay. | 

Considerable care was required in removing the side 
plates of the temporary caissons, in that the timber 
struts fixed between the ends of them, and the masonry, 
had to be constantly watched—as when the caissons filled 
on the rise of the tide, they would be frequently washed 
out, and if not carefully examined, and the loose struts, 
and those that had been washed out had not been refixed, 
after the side plates had been removed, the ends of the 
caissons would have had nothing to prevent them 
from coming in. These plates were removed by attaching 
them to a traverser chain, then removing the bolts that 
fastened them to the next side above, and the end plates, 
after which, by giving them blows with wooden malls, 
they were detached from their positions, and quickly raised 
and taken away by the steam traversers. 

Next came the work of joining the masonry that had 
already been built in the separate caissons, together, and 
after that had been effected, the principal difficulties in 
this part of the work were over, and the process of fixing 
the granite ashlar and brickwork hearting went on quickly 
every tide. Pumping the water out every tide was still 
continued until the pier was raised above the level of half 
tide, when the ends of the caissons were removed and the 
work proceeded with in the ordinary way. 

We givee an engraving showing a transverse and half 
longitudinal section of one of the piers. They were all 
built in similar manner and materials, the only differ- 
ence,being in the depth or thickness of concrete, which 
was, excepting where some of the caissons had to be sunk 
deeper, 10ft. in Nos. 1 and 2, and 15ft. in Nos. 3 and 4 
piers. Then 8ft. thickness of brickwork brought up the 
foundations to the level of the bottom of the pier proper. 
After a footing of brickwork carefully levelled had been 
put in, granite ashlar courses were commenced to be fixed 
of the following depths, viz., 3ft. 3in., 3ft. 3in., 2ft. 9in., 
2ft. 6in., 2ft. 3in., and the remainder in 2ft. courses. 
Having these various depths was an excellent arrange- 
ment, as by making the lower tiers deeper than the others, 
the work was raised above tidal influence much more expe- 
ditiously. Not only that,—it also’ gave the granite mer- 
chants, and those at the quarries, an opportunity of work- 
ing the blocks as they were quarried to the best advantage. 
The granite blocks were fine axed on the face. In the 
abutments the depths of the courses were as follows, viz., 
3ft. 3in., 3ft. 3in., 2ft. 9in., 2ft. 9in., and the rest 2ft. 

The headers averaged 5ft. x 2ft. Gin., and the stretchers 
5ft. x 2ft. In the deeper courses they were broader on 
the bed. The whole of the granite ashlar was set in Port- 
land cement, and grouted in with the same material. The 
springing stones for the arches to abut against were larger 
on bed and deeper, as shown in the engravings. All the 
ashlar masonry was cramped together with gun-metal 
cramps at each joint, and joggles were inserted in the 
cutwater stones and the springing courses. Nearly all the 
blocks of stones were fixed with the aid of the steam tra- 
versers, which enabled the work to be procee:!ud with very 
rapidly, excepting in the cases of the large cutwater stones, 
and then powerful hand traversers came into requisition. 

The brickwork hearting, as shown in the engraving, was 
built of the best hard stocks or galt bricks, specimens of 
which were tested from time to time. The whole was set 
in Portland cement, and as the courses came up, was grouted 
in each tide, after the work had been thoroughly swept 
and cleansed. Diagonal courses of brickwork were put in 
at intervais, and hoop iron bonding placed across the piers 
as each course of granite was fixed; the whole binding 
together as one solid mass, The widths of the two side 
piers were 22ft. 9in. at the bottom or base, and 18ft. Qin. 
at the top or springing level; while those of the middle 
piers were 26ft. 3in. at the bottom, and 20ft. Gin. at the 


top. 

We will now return to the general progress of the work. 
In the early part of January, 1867, the whole of the piers 
and abutments were in course of construction. At the 
Nos. 1 and 2 piers, those on the Surrey side of the river, 
men were en, in fixing the masonry and brickwork, 
and at Nos. 2 and 4 piers they were busy in fixing and 





sinking the caissons. The abutments also were in a very 
forward state. 

At this time the first pile to be used for the centering, 
or rather the staging for fixing the iron ribs on, to form 
the arches of the new bridge, was pitched, and the others 
were proceeded with in due course. Shortly after this, in 
the middle of the month, a frost set in, which was so very 
severe tnat the works were obliged to be entirely stopped, 
as it was impossible to proceed with the operations in any 
place. Large quantities of ice soon appeared in the river, 
which accumulated, and blocked the north and svuth 
navigable openings. Only a few venturesome craft, and 
those that had broken away from their moorings, could be 
seen moving on the river. On one night twenty-two 
barges broke from their moorings a short distance above 
the bridge, and, driving before and with them a large 
quantity of ice, bore right down on to the southern staging 
of the works, but although they broke down one colphin, 
their further progress was arrested by other dolphins, and 
booms surrounding the stage, otherwise they would have 
done very considerable damage. Luckily the barges were 
empty, for had they been laden, they would have carried 
the whole of the staging, and shops erected thereon, com- 
pletely away. ‘The frost continued for more than a week, 
and in consequence of having to clear away the snow, 
slush, &c., that had collected in considerable quantities all 
over the works, it was nearly a fortnight from the com- 
mencement of the frost, before everything was in fair 
working order. 








ANOTHER MarrvimE CANAL.—It appears from a Reuter’s tele 
gram thata serious step has been made towards the construction of a 
new marine canal far exceeding in its length that of M. Ferdinand 
de Lesseps. The St. Petersburg Gazette states that the Senate of 
Finland has voted a respectable sum for the opening of a water 
communication between the White Sea and the Baltic. By the 
latter term is probably to be understood the northern or larger 
division of the Eastern Baltic Sea, usually known as the Gulf of 
Bothnia. The distance between this water, or, more strictly 
speaking, ice, and the nearest port of the White Sea, is not less 
than 300 miles. This is at the extreme north-eastern end of the 
Bothnian Gulf and the furthermost angle of the Gulf of Kanda- 
laksha, in which the White Sea terminates towards the north-west, 
Should the canal be made in this district, as is probably intended, 
a distance of more than 100 miles out of the 300 could be traced 
along the course of the river Kemi. At the eastern end of this 
space, where the river turns abruptly to the north, a convenient 
lake connected with it stretches away in the right direction, and 
would afford a suitable resting place for vesels passing either 
way along the narrower canal. Close to the shores of the White 
Sea there is also a large inland lake called Topozero, connected by 
a narrow stream with the ocean, and a multitude of smaller sheets 
of water more or less connected with one another, or separated by 
ground more or less amenable to the efforts of the engineer. Un- 
fortunately, almost in the direct line of the shortest cut from one 
sea to the other stands the tall mountain of Vitiminoivi; and the 
soil is not in a great many parts all that could be wished, especially 
considering that for many months in the year it is frozen as hard 
as granite. The Senate of Finland has, however, distinguished 
itself by a mark of vigour which the world, probably, bardly 
expected of it.—G@lobe. 

BELGIAN STREET TRAMWAYS.—In an article contributed by 
M. Niaillard to the Annales des Ponts et Chaussées, it appears that 
in Belgium there are at present 62,179 metvres—about thirty-nine 
miles—of street tramways. Of this length, 37,057 metres belong 
to the four Brussels companies, viz.:—-The Belgian Street Railway 
and Omnibus Company ; the Brazilian Company, whose tramways 
extend along the Boulevards and in the Quartier Léopold; the 
Cie des, Votes ferrées Belges, with their line to the Bois de la 
Cambre ; and the Becquet- Bros. Company, Ixelles and Etterbeeck 
line. Antwerp, including the communes of Berchem and 
Borgerhout, possesses 9922 metres; Liége, 7700 ; and Ghent, 7500, 
including 3500 metres in construction, but not including 4000 metres 
merely projected. With the exception of the Bois de la Cambre 
line, constructed in 1867, all the tramways have been laid down 
since 1871. At Liége only have the metals been used for goods as 
well as passengers. The gauge is 1°37 metres-—4ft. 6in.—at Antwerp; 
and 1°435metre—4ft. 8hin.-—at Brussels; Liége and Ghent the same 
as the railway gauge. ‘Thisis increased to 1'445 metre on curves of 
300 to 150 metres radius, and to 1°45 metre sharp curves. No 
curve is allowed to be less than 14 metres radius. On ali the 
tramways the line of way is formed by two iron rails fixed down to 
longitudina!s laid on cross sleepers; and each rail is ina single 
piece. Kach company has its own weight and section of rail. The 
tram cars vary from 5‘5 to 6‘7 metres in length, and 2°08 to 2°2 
metres in breadth ; but the most common breadth is 2°1 metre— 
6ft. 10in. Some are provided with seats on the roof; but most of 
them have, instead thereof, covered platforms at the ends, with 
standing room for from eight to fourteen passengers. The total 
number of places varies from 24 to 60, Complaints and accidents 
are rare in Belgium ; and maintenance is not a heavy item exeept 
to the Brazilian Company, and to the Belgium-street Railway and 
Omnibus Company. M. Vaucamps, of the last-named company, 
proposes to use a locomotive weighing 44 tons with surface conden- 
ser and a Perkins boiler, fired by coke and with a natural draught, 
working at a pressure of 160 atmospheres. 


THE Propontis.—On Saturday last, Mr. Raffles, the stipen- 
diary magistrate, with whom were associated Admiral Powell, as 
nautical assessor, and Messrs. Urquhart, C.E., R.N., and Hokins, 
C.E., as engineering assessors, in the inquiry instituted by the 
Board of Trade with reference to the fatal boiler explosions on 
board the steamer Propontis, delivered the judgment of the court 
as follows :—After a careful consideration of the evidence, the 
court is of opinion that the fatal injuries received by the fourth and 
second engineers on board the screw steamer Propontis, on the 7th 
and 19th September, were caused by the bursting of the wing 
chambers immediately over the fires in the forward and after star- 
board boilers. The court has heard the evidence of professional 
men of great experience and intelligence, and it has also had laid 
before it a most exhaustive report from Messrs. Samson and Loxdale, 
both practical engineers, which was chiefly based upon experiments 
made at Liverpool on the return of the Propontis. With these 
advantages, and having also witnessed an experiment made by 
these gentlemen upon -an ingeniously-prepared model produced in 
court, the court is enabled to arrive at a satisfactory conclusion as 
to the cause of these disasters. The court believes that the explo- 
sions are to be attributed to the following causes:—Want of pro- 
per steam communication between the two sections of the boilers, 
which occasioned at times a difference of pressure between the two 
sections, and which forced the water from the section in which the 
greater pressure existed into the other section, varying the water 
level in the two sections to a very considerable extent, and thereby 
causing defective circulation in the section with greater pressure. 
Also the semicircular or dish plates in the chambers which ex- 
ploded having only a space of two inches between them, and the 
shell of that of the chamber on which the flame from the fur- 
naces most directly impinged were a serious element of danger, and 
in a great measure conduced to the explosions. The court is of 
opinion that the bursting of the chambers is not in any way due to 
defective material or workmanship. The court therefore finds that 
neither the master nor the owner of the Propontis is te blame for 
a — disasters, and therefore returns to the master his certi- 

cate, ; 
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Messrs. Burrewt, of Thetford, have long been known ag 
eminently successful makers of road locomotives, Indeed, Mr. 
Burrell was one of the first to take up the construction of this 
class of machinery in England, and he. made one of the most 
successful of Boydell’s engines, 

At the last Smithfield Club Show Messrs. Burrell exhibited 
the engine which we illustrate in the accompanying engravings. 
The cylinder, which is placed at the forward end of the boiler, is 
8in. diameter and 10in. stroke. The driving wheels are 5ft. 6in. 
diameter by 12in. wide, and are made with cast iron naves, 
wrought spokes and wrought rims, with diagonal cross plates 
riveted on. These wheels are fitted with wrought iron case- 
hardened bushes, and revolve on the axle, which is stationary. 
The leading wheels are 3ft. 9in. diameter by 9in, wide, and are 
made in a similar manner. The boiler is of the ordinary loco- 
motive type, with straight top and is extra stayed to bear a work- 
i J nag see of 120 1b, to the square inch, 

e heating surface is 115 square feet. The water tank holds 
110 gallons, The steerage is worked from the foot-plate. 
Weight of engine 5 tons 17cwt. The driving power is trans- 
mitted from the crank shaft by spur gearing on to an inter- 
mediate wheel, which also acts as a speed wheel to make the 
engine travel at two velocities ; this speed wheel gears into a 
spur wheel on the countershaft, which has a pinion at each end 
driving direct on to internally geared rings fastened to the 
driving wheels, The spur wheel on the countershaft is fitted with 
differential gear or compensating motion, shown enlarged in the 
detail drawing above, which enables the engine to turn the sharpest 
curves with ease. Provision is also made to set this compensating 
gear fast in the event of the engine getting into a difficulty, and 
requiring the whole power to be applied to one wheel. 








AMERICAN RAILROADS IN 1875. 


DuRING the year 1875, the length of aew railroads constructed in 
the United States was 1483 miles, against 2025 miles the year 
previous, 3883 miles in 1873, and 7340 miles in 1872, which was the 
culmination of the railroad-building era that followed the war. 
The construction of last year, though less than for any previous 
year since 1865, is yet larger than seemed probable down to very 
nearly the end of A ya Early in the year very little was done; 
at its middle we reported Tut 336 miles completed, so that 
more than three-fourths of the whole was completed in the last 
half of the year. It is bef omlemag en Argh gE se of the 
track is laid in the last half ef the year, but in 1875 the proportic 
has been greater 








than for previous years for which ‘ve have records, | 1872 built 4196 miles 
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and this leads to the conclusion that there was a slight revival in 
railroad construction during the last half of 1875, and that this 
work was in the most depressed condition since the war during the 
first of the year. 

An examination of the meg yd the length of new road con- 
structed by each rang ill show that a great many roads or 
parts of roads have been built, but that most of them are short, 

‘Great through lines” do not make much of a figure, though 
doubtiess many of the projectors of short roads hope soon to be able 
to make them parts of such lines, Still, an unusually large pro- 
portion of the new work has been on roads almost exclusively in- 
tended to serve local needs. Such roads are usually paid for 
chiefly by the communities which they serve, and are not often 
built unless they are needed, though they may not be directly 
profitable. That the roads constructed have been unusually short 
will be seen be seen by the statement of the numbers of companies 
constructing roads, the total mileage completed, and the average 
len wi constructed by each company for each of the past four years, 
as follows : 


Year. No. of companies. 





a 
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Total constructed. ge ae 


IBTZ oe oe oe B10 «oe co ce T8MO ce ce co ce 860 
1B7B 4. oe oe BT oo ce oe oe BBBB oe «eo ce oe 288 
1874 oe oe oe 105 ve oe oe oe 2025 .. e 193 
WBE .n ce ce BB ue oe + 1483 .. oe of «- ITB 


To enable us to see more clearly what the changes in the pro- 
gress have been since the culmination of activity in 1872, and 
especially to see where it has been, we have prepared the following 
table, giving, first, the mileage constructed in each State and terri- 
tory during each of the four years past, and its total mileage at the 
close of 1875, and finally a summary by sections, the States for 
each section being selected as having some close geographical and 
industrial similarity, and, for the most part, close relations with 
each other. The total mileage is given by adding that constructed 
in 1875 to the total mileage for each State and territory reported in 
the last issue of Poor’s Manual. The latter, we believe, is not 
made up exactly to correspond with the mileage actually existing at 
the close of the calendar year 1874, and the statements of total 
mileage are therefore probably not quite accurate, They are the 
best attainable, however. 

We invite ial attention to the figures in the summary by 
sections in next column, From it we may learn where the falling- off in 
construction has been test. In a word, we may say that it has 
been in the south and north-west. What we are accustomed to 
call the Southern States, including all south of the Potomac and 
the Ohio, in 1872 built 1343 miles of new railroad ; in 1875, but 105 
miles ; that is, railroad construetion has almost ceased there. 
Again, what we have called the ‘‘ North Interior” and the ‘‘ North- 

est,” the whole still commonly called the North-west, in 
new road ; in 1875, 475 miles, The change 





in the last case is not so noticeable from the small amount built 
last year—it is neariy a third of the whole—as for the truly enor- 
mous mil constructed in 1872, when it was nearly three-fifths 
of the whole constructed in the United States. the other 
hand, New England and the Middle States, where manufactures 
are more important than agriculture, and where capital has accu- 
mulated, built as much railroad in 1875 as in 1874, and nearly half 
as much as in 1872 ; while the extreme western of the country, 
including the interior territories and the Pacific Coast, have done 
much more rai building than in 1874, as much as in 1873, and 
three-fourths as much as in 1872. New England and the Middle 
States last year are credited with a — oy agg or) of the total 
mileage than for ay ing year. e latter, indeed, have 28 
ed cent, of ths whole, and both together 354 per cent., against 

64 per cent, in 1872. ‘The three southern groups, which did 184 
per cent. of the whole work of extension in 1872, and nearly 29 per 
cent, in 1873, have done but 7 per cent. in 1875. Fourteen States 
and territories in which railroads exist added nothing to their 
mileage in 1875—five more that in 1874. 

New York takes the lead in the mileage constructed last year 
with 200, California coming second with 175, and Illinois third 
with 172. Then come Pennsylvania, 118 miles ; Colorado, 114; 
and Indiana, 109. No other State has a hundred miles. In 1874 
Illinois took the lead, in 1873 Texas, in 1872 Illinois again. The 
last named State has 1126 miles more railroad than any other 
State, if Poor’s figures are correct, Pennsylvania standing next, and 
New York being close behind. 


Mileage of New Railroad Constructed in each Staie and Territory 
in 1872, 1873, 1874, and 1875. 


Total at end of 
‘ 1872. 1878. 1874, 1874. 1875. 
Alabama .. .. .. 184 ., Sw. Bw © .. 1,723 
pee eee eee D oe @ us eee Os, 0 
Arizona... .. .. «» 0 Oo « O- oe 0 -«. 0 
Arkansas .. .. .. 156 .. 2473.. 18 . S88 .. 738 
California ., .. .. 195 .. 85 .. 140}... 174} .. 1,503 
Colorado 4. «- w 1065 .. 122 .. 98 .. WS}... 796 
Connecticut .. ..° 2 .. 2 .. Ce mm &@ “ee 
RE 608 SNE OBR 0 .. 290 
Delaware .. .. «» 26) .. 2h.. 10 .. 5 .. 285 
Plorida.. 0 oe ee 0h oe 0. 18 .. 0 .. 484 
Georgia.. eo ef 46 .. 492 4 .. 2,264 
Idaho .. e. x 0 0 
Illinois.. .. .. 686} .. a 281 .. 172 6 931 
Indiana oo ee oe 183 .. 843 .. 2005... 1005 4,000 
Indian Territory .. 149 .. Ove @ ve Se 0 
Der ss co Oe. So. Oe ae 
MUMS 55 ce, ee Oe es Rae ee Ee ee 
Kentucky .. .. .. 148 .. 653.. 81}.. 0 .. 1,826 
Louisiana .. .. .. S we er @ 9 .. 589 
) eee ee ee ©. . Shee Odes OT 
Woe oe ot TOE ne OE on EE ce Oe ca 
Massachusetts .. .. 87 .. 117}... 273 .: 34 .. 1,820 
Mins. a ke Es TE. aS. OR 8 
Minnesota .. .. .. 307 .. 48 .. 86 .. 0 .. 1,990 
caer Se ak eee | ee eee 0 .. 1,018 
Missou! eo eo eo S14 .. 2365... 81 27 ~.. 2,907 
pO eS eee @ « O ee ©. © oe 
eee a. is ee RO cs AS Oo. Bs. 1 
NE asad ay OR ke SO, BE OSES 
New Hampshire .. 43 .. 60 .. 45 .. 5h... 982 
New Jersey os) oe 208 ce Wh ae Ow FR 2 
New Mexico oe @ x © 0s 0 
New York .. .. .. 485 .. 242} .. 125} .. 200 .. 5,450 
Perens. CarGama 5. Ow. «COU es AS Rk. 
OND 6 ic ee oe OO. UE. TRS Oe eee 
4 Oregon... oe «we of 82 «. @ «. Os + 65 
Pennsylvania .. .. 251 .. 208 .. 191$.. 118 .. 5,805 
Rhode Island .. .. O- co; BH es: Mase 6. ot 2am 
South Carolina... .. 88 .. 88 «. 0 . % .. 1,885 
Tennessee .. .. .. 15 .. Wd .. O ww 0 .. 1,630 
Texas .. .. .. «. SOL .. 2865 .. 75 .. 84}... 1,684 
Gee ee 6 te ee” Oe Ow SD 27 486 
Vermont o 81 638 5 82 810 
Virginia we 49} 86 .. 703 0 1,638 
Washington .. .. 40 50. pre 110 
West Virginia .. .. 76 .. 86}.. ey 576 
Wisconsin ., .. .. 4504 .. 8204 .. 102 23 2,451 
Wyoming .. ». «. © we 0 we @ . 459 
Total,. .. 7,340 8,883 2,025 1,483 74,121 


RECAPITULATION BY SECTIONS. 
1872. 1878. 1874. 1875. 
New England (Me., N. 
H., Vt., Conn., and 
RL) Ss kets Rea MD TE. SO 
Middle States (N. Y. 
N. J., Pa., Del. an 
Md.).. .. «. ..1,005h .. 5413 .. 8863... 412 .. 14,197 
South Atlantic (Va., 
N.C.,8.C.,Ga.) .. 248) .. 261 .. 1483... 32 .. 6,565 
Gulf States (Fla., Ala, 
iss,, La., Tex.) .. 560} .. 9943 .. 188 .. 84}... 5,447 
South Interior (Ind. 
T., Ark, Tenn., 
Ky., W. Va.) .. .. 689 .. 468§.. 40} .. 83 .. 4,540 


y., W. 
North Interior (0., 

Mich., vy?) «- + 1,210h .. 4525 .. 400 .. 146} .. 11,796 
North-west (lL, Wis., 

Minn., Iowa, Mo. 

Kan., Neb., Dak.) 2,986 ..1,180 .. 509 
Far West Interior 

(from North-west 

and Texas to Pa- 

cific States) .. .. 180 .. 224 .. 192 .. 204} .. 2.454 
Pacific States .. .. 817 .. 185 .. 1464... 1744 2. 1,864 


Totals .. 7,340 8,883 2,025 1,483 74,121 


Our record gives the gauge of each road, when it is not the 
standard 4ft. 84in. It will be seen there has been comparative 
activity in the construction of narrow-gauge railroads, though it 
was not so great as the previous year. In 1874, the mileage of 
narrow-gauge railroads constructed was nearly 21 per cent. of the: 
whole, or 422 miles out of 2025 ; in 1875 it was 17 per cent. of the 
whole, or 255 miles out of 1483, 

Az we have said before, this is natural under the circumstances. 
In these times it is cheap local roads that are most desired, and 
they are usually not constructed by experts in railroad business, 
but largely by those who expect to use the roads, and who naturally 
imitate the examples of cheap light railroads that they find at 
hand ; and unfortunately very light raiiroads for mixed traffic are 
not very common in the country, and are hardly heard of when 
they do exist. There is something like a narrow-gauge system in 
Utah and Colorado, and the beginning of one in Nevada; and 
doubtless in many places in those districts new roads can best be 
made of this gauge, because their only possible connections have 
it. In California, where much of the new mileage is of 3ft. 
gauge, scarce y any two of them connect, and this inducement has 
not existed. Comparatively few roads of this kind are in thickly 
peopled districts y pretty well provided with railroads. Of 
the whole 255 miles, 116 miles, or 45 per cent., is in what we have 
called the ‘‘ Far West Interior” and the “ Pacific States,” that is, 
the part of the United States west of the 100th meridan—that 
part of the country havin constructed about 25 per cent. of the 
entire railroad mileage of the coun The narrow gauge con- 
structed in this district—in Colorado, Utah, Nevada, and California 
—was 30 per cent. of all the railroad constructed in it. 

Few of the individual roads have any widespread importance. 
The extensions of the Portland and Ogdensburg bring near to 
completion a line which will endeavour to obtain a share of the 
North-western freight seexing the seaboard. The same may be said 
of the Lake Ontario Division of the Rome, Watertown and Ogdens- 

, Which, with its connections, will form a route nearly parallel 
with the New York Central and Hudson River. Another bes 
York road, the New York and Canada, coinpletes the sho: 
route between New York and Montreal, The Buffalo and James- 
town is so far a local road, but ry ed become a section of one 
of the most important through lines. The Utica, Ithaca and 
Elmira is intended to open the shortest route from Central New 
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York and inland New England to bituminous coal. In New Jersey 
Amboy gives a new ouilet to the seaboard for 
d now ready for the rails in that State 
the North Pennsylvania in Pennsylvania are 
i Centennial Exposition a 
second short line between the two greatest cities of the coun 
a advance has been made on the road aiming for the 
heart of the cattle country, from which it is not far distant.’ In 
Colorado the | single extension has been made—904 miles— 
that of the Atchison, Topeka and Santa Fe towards Pueblo, 
intended doubtless to secure the New Mexican trade, for which the 
Kansas Pacific, however, is pushing forward a parallel road. In 
California the Southern Pacific may easily become the western 
of a new line across the Continent ; but so far it is chiefly a local 
road, or rather system of roads, though some further extension will 
probably enable it to command the Arizona trade. a 
What effect hostile legislation has had on construction it is not 
easy to judge. In Wisconsin, the only State where the laws have 
actually been executed, the only new road was built to save a land 
t, or prevent a contest as to the title to one. Sut most of the 
North-western States are so well provided with railroads, and the 
newer ones have so generally been financial failures, that the cessa- 
tion of construction was to be expected, however favourable the 


ws. 

As to the prospects for the future, we can say little. The only 
great work contemplated depends upon the doubtful action of 
Songress. There are not many places where there is great need of 
railroads at present, and it is probable that such constructions as 
may be undertaken will be chiefly of local roads, while the extent 
of these will depend very largely on the condition of business, 
Very much of the railroad construction of this country—probably 
most of it—-is done directly or indirectly by old railroad companies, 
These, when solvent, can now obtain money on easy terms, and the 
cost of construction is less than at any other time since the war 
broke out. These companies, when they see the promise of a 
profitable traffic from a new branch or extension, will be likely to 
undertake it readily. But there perhaps never was a time when 
they were less likely to build roads without any present prospect 
of traffic; and companies without capital or reputation stand no 
better chance of borrowing money to build railroads than they did 
last year. On the whole, we conclude that if we do not build much 
new railroad in this centennial year, it will be because we do not 
need it.—American Railroad Gazette. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the-opinions of our corre- 
. spendents. ) 
: WIND COWLS. 

Str,—In Tue ENGINEER of this week you give a description of 
some domestic inventions exhibited at the Social Science Congress, 
including Banner’s wind cowl. In connection with this matter I 
send you a description and illustration of a wind cowl invented by 
me some years ago, and exhibited at the Highland and Agricul- 
tural Society’s show at Edinburgh in 1869, Except in form you 
will see that the principle of action and even details are almost 
identical. Mine is open on the top, while the other has a hori- 
zontal outlet. I adopted this form after a great many experiments 
as answering the requirements of either calm or windy weather, it 
also takes up less room in turning round, while there is less weight 
and surface to resist being turned, and the cost is less. Another 
reason for greater efficiency in being open at the top lies in the 
fact that during summer months there is generally less motion in 
the atmosphere, while a greater necessity exists for ventilation, 
and while there may be enough of wind to blow into a horizontal 
outlet and retard ventilation, there may not be enough to turn the 
ventilator. I therefore came to the conclusion that the apparatus 


must be light, well balanced, and capable of being easily turned on 
its pivot ; and when, as in the case of insufficient wind to turn it 
in summer, the form should be such that the sun’s rays by heating 
it would set in motion a current of air from below, which is doubt- 
less the utmost that a ventilator of this kind can do in calm 
weather. 

I found the addition of the concentric rings as shown, but espe- 
cially the inclined shelf to deflect the wind over the mouth of the 
outlet, a very great improvement. It will be seen that the vane 
keeps the mouth of the air tube and shelf always towards the wind. 
I may mention I originally designed the apparatus for assisting the 
draught of furnaces on board steamships, and also for ventilating 
holds, cabins, public buildings, &c. I am persuaded from the 
experience I have had with the apparatus, that at sea it would be 
found superior to anything now in use. A retarding force would 
thus be utilised as much as we possibly know how to do it at 
present, and at no further expense than the mere cost of the 
apparatus. CHARLES FAIRBAIRN. 

Tonge Villa, Middleton, near Manchester, January 22nd. 


INSUFFICIENT BRAKE POWER, 

Sir,—I hope you will allow me a little space in your valuable 
columns for a few words on a subject which at the present time 
ought to engage the earrest attention of those who are responsible 
for the means employed to arrest or check the momentum of trains 
when travelling at a high speed. As far back as the 12th of Sep- 
tember, 1873,the Times published a letterof mine, in which I strongly 
advocated the adoption of the continuous brake system, and pointed 
out that for power and efficiency no brake in use could compete 
with the Westinghouse air brake, and at the official trial of 
brakes about seven months ago, I was glad to find that my opinion 
was fully borne out by the results. These results will doubtless be 
turned tc practical account by those who are officially appointed to 
determine within what standard distance all trains travelling at a 
certain rate per mile are to be brought to a state of rest. With 
any class of wheel brake this standard has long been pretty well 
understood by most practical railway engineers, and it is surprising 
to read the almost daily evidence that this knowledge appears to 
be totally ignored. There is no use in adverting to the many 
instances, years, or even months past, where insufficiency of brake 

wer has been one of the chief causes of Joss of life and property. 

ese have became lost and almost forgotten in the oblivion of time, 
but now we have before us all the details of the Abbot’s Ripton 
ster, with all ite attendant tragedy and loss, and whilst the 
public mind is still engaged in anxious inquiry as to how this loss 





of life took place, and whilst official inquiry is busy trying to dis- 
a gh ye be! any one, is to blame, let me turn to the or pays ed 


topic of showing how, in my opinion, a recurrence of a similar 
accident would not be attended with such fatal results, 

In the first place, we find from the evidence given at the official 
inquiry before Captain Tyler, that the Leeds express from London 
was to reduce its speed to a considerable extent; had the 
driver of this engine been in ion of a powerful continuous 
brake acting on every wheel of the train, there cannot be a doubt 
that the speed of the train would have been still further diminished. 
To what extent this might have been may be approximately arrived 
at, when the exact speed at which the train was yee and the 
distance it travelled from the first application of the brakes to the 
moment of collision, has been finally determined by the inquiry 
now pending. Such an improvement might in itself have ton 
possibly the means of preserving human life, but all who know the 

results to be obtained from the best of wheel brakes must 
feel that in similar and most urgent cases the engine driver ought 
to be provided with a retarding power far greater than can be 
derived from any type of wheel brake. 

It is perfectly certain that modern science and mechanical 
ingenuity have long exhausted the amount of retarding power to 
be derived from the application of brake blocks to the tires of the 
wheels, because the true result is centred in that portion of the 
wheel in immediate contact with the top surface of the rail, and 
the amount of this friction or adhesion is in just proportion to the 
weight the wheel can bring to bear on the rail. Having devoted 
four — to the eps ees of the steep gradient system which 
now bears my name, and made many practicai tests of its efficiency, 
I am able to assert that the brake {ses been obliged to adopt for 
the safe descent of steep inclines is, without doubt, the most power- 
ful that has ever been attempted in this country ; this is not difficult 
to understand, when I state that it acts on the top s‘des as well as 
on the top of each rail, thus trebling the retarding force ; but as 
any engine with this brake applied would still retain the ordinary 
wheel brake on itself or on its tender, the engine driver would have 
at his disposal a retarding power nearly quadrupled. 

I hope that the assertion I have made will lead to the discussion 
of so important a question, and that it may assist in determining 
the best means for preventing such melancholy results as attended 
the Abbot’s Ripton collision, HENRY HANDYSIDE. 

9, Victoria-chambers, Westminster, Jan. 27th. 


COLLIERY EXPLOSIONS. 


Sir,—The late colliery explosions, involving as they have so 
great a sacrifice of life, induce me to ask you for space for these 
lines in your valuable journal. 

The autumn and wet seasons seem to be the most favourable for 
large and disastrous explosions, by retarding or preventing the 
dissemination of the gas upwards, by atmospheric pressure, or by 
wet, damp, &c. A strong current of wind in a given direction is 
in some collieries sufficient to stop the colliers going down for fear 
of explosion. Under any circumstances, and at all times, there 
are in our collieries large quantities of gases that by above disturb- 
ing causes and others are forced occasionally and unexpectedly 
into contact with a naked light, an imperfect lamp, and so on, 
causing fearful explosions and loss of life. 

The best ventilated collieries with immense currents of air urged 
through them are not safe; from these great explosions, and the 
use of the Davy and Stephenson’s lamps has proved very poor 
preventives of explosion, if they have not actually added to the 
risk and number ; anyhow, it is quite evident to a casual observer, 
that the methods now in use for dealing with gas in collieries are 
not effective in preventing explosions. Before the introduction of 
the Davy lamp explosions were less usual, and when they occurred 
weie limited to sinall areas, because the practice in use then in 
dangerous pits was to send a foreman down some three hours before 
the men every morning with an apparatus holding a naked candle 
to fire the gas with, thus giving the after-damp time to settle down 
before the men commenced work (there are to my knowledge men 
living who can testify that this was the practice in their time). This 
plan prevented the large accumulation of gas that now takes place 
where the safety lamp is used and so much relied upon. 

I would suggest that all new collieries be supplied with a battery 
and a system of wires whereby the gas can be fired every day from 
bank some hours before the men go down. Old collieries could be 
supplied with the same, the objection being that the accumulation 
of gas in old workings, &c., would destroy property, and perhaps set 
fire to the pit; this may be, but when the explosion comes unex- 
pectedly, as it inevitably will, sooner or later, the destruction may 
be greater with loss of life, whereas by firing the gas daily and 
letting the damp settle, combined with fair ventilation, no loss of 
life can take place from explosion, COALFIELD. 


STONE'S BOILER COATING, 

Srr,—Your correspondent, ‘‘ Boiler Coverer,” intimates that 
my “boiler coating” costs three times the price of Fleming's, 
which would make it come to £27 per ton. The price is only £8, 

167, Gray’s-inn-road, January 3lst. JAMES STONE, 


CUPOLA MANAGEMENT. 


S1r,—In the ‘‘ Note en the Manufacture of Anthracite Coke in 
South Wales,” by Mr. Hackney, B.Sc., A.L.C.E., contained in your 
impression of the 21st inst., I find it stated that in a small foundry 
cupola 1 1b, of good Welsh coke melts 10 lb. of iron, and 1 lb. of 
anthracite coke melts 16 lb. of iron. It is also stated that in a 
trial at Messrs Tangye’s works, near Birmingham, anthracite coke 
melted well with 25 per cent. more burden than that placed on 
ordinary coke. According to the above, it takes 224 lb. of good 
Welsh coke to melt one ton of iron, and 140 1b, of anthracite coke 
to do the same work. Mr, Hackney does not state what amount of 
coke was used at Messrs. Tangye’s cupola. The information about 
cupolas is very meagre; perhaps he would kindly furnish more 
particulars. 

In the North of England the amount of coke to a ton of iron in 
the cupola rarely exceeds 120 lb.; I know in one foundry it is 
oftener 112 lb, per ton. The coke used in the latter works is that 
known in the market as West Brancepeth, and is not considered 
equal to the best brands of Durham coke. Its composition is 
—Carbon 82°90, sulphur °50, ash 16°60, and its specific gravity 1°93. 
In large foundries, where upwards of a hundred tons a day are 
passed through the cupola, it is of vital importance to be as 

ical as possible in the consumption of coke, 

Another important feature following a reduction of the con- 
sumption of coke is noticeable in cupola management, that of 
saving in time in melting the metul, or, what is the same thing, 
increasing the yield of the cupola; for, of course, it follows that 
the less coke we can do with in the cupola the quicker the metal 
will come down. Indeed, I have known a case where the yield of 
an ordinary 3ft. cupola was increased from four tons to six tons an 
hour simply by reducing the percentage of coke, and that without 
any other alteration whatever, the pressure of the blast from a 
Root’s blower being °75 lb. per square inch in both cases. 

Perhaps Mr. Hackney, or some more of your practical sub- 
scribers, would throw a little more light on the cupola, if not into 
it, by favouring us with their experience of the management 
of cupolas. So far as my experience goes, the management of the 
— up to the late extraordinary rise in the price of coals and 
coke, was always left to the cupola man, who was generally selected 
from the ranks of the unskilled labourers, with rather more regard 
to his physical than his mental qualities, and with scarcely any 
fixed rule. The coke and metal were thrown into the cupola in 
alternate layers, and as long as the metal came down in a reason- 
able time, and the furnace wa working fairly, no one troubled his 
head further; but when the state of things above referred to 
arrived, it me imperative that something must be done to 
lessen the consumption of fuel, and I believe in some works the 
improvements effected were very satisfactory indeed. In the pipe 








and chair foundries the saving of 10 cent, of coke would be 
welcomed as a considerable source of profit at present, I hope 
some of your contributors may be able to help win this, by giving 
the results of any experiments they may have made. 
; IRONFOUNDER. 
18, West Grainger-street, Newcastle, Jan. 31st. 


STEAM ENGINE ECONOMY. 


S1r,—The letter in your last week’s issue headed ‘ Expanding 
Steam ; no Gain but a Loss,” no doubt contains one truth, viz., 
that the steam engine as now in use is extremely wasteful, inas-- 
much as the actual work done is very small in comparison with 
the actual units of power devel by the combustion of the 
fuel; but I certainly fail to see that “ B. B.” makes out a good 
case for a non-expansive engine as compared with one working 
e sively, his argument being thatin the latter as much power 
is lost in re-heating the cylinder as is gained by making use of the 
elasticity of the steam. It appears to me that “B. B.”jforgets one 
part of the action of a steam engine which must cool the cylinder 
whether expansion be used or not, viz.,—the exhaust. Now, he 
says, ** One foot of steam ata temperature of 349 deg. will part 
with (349—212=) 137 deg. of heat in the yy;4q part of a second.” 
If this theory be correct it follows that in a non-expansive engine 
just as much heat will be lost by the incoming steam as if it were 
working ex ively. Take, for example, the case of an engine 
working at 120 lb. pressure (=349 deg. Fah.) having the steam port 
lin. wide and ,$;in. lap on the slide valve, the exhaust chamber 
being, as is usual, equal in width to the distance over the bridges 
between the ports and the exhaust port. This will be practically 
an engine working non-expansively ; its action will be as follows :— 
Immediately the exhaust commences the steam will rush out of the 
cylinder at a velocity of 3174ft. per second, by the time the admis- 
sion commences the exhausting port will be open ;in., which will 
certainly have allowed the steam to lose as much heat as if it had 
been expanded the nine times “‘B. B.” speaks of. If, then, heat can 
pass as rapidly as ‘“B. B.” states, as much of it will be wasted as 
though the cylinder were more slowly cooled by expansion, and no 
advantage will have been taken of the elasticity of the steam. 
Again, in another part of his letter ““B. B.” says:—‘‘(2) As 
regards the steam jacket—for the latter was either to prevont the 
operation of a law of nature—cold and cylinder condensation pro- 
duced by the expansion of steam in doing work—or to make good 
the loss of heat without any equivalent waste ;” my idea is that 
the steam jacket was designed to reduce the amount of condensa- 
tion in the cylinder where it interferes with the working of the 
engine, and get the condensed water in the jacket where it can be 
drained off without inconvenience. Professor Rankine, I think, 
explains this clearly. W. Bosy. 

0, Walbrook, London, 1st February. 


HYDRAULIC RAMS, 


Srr,—Kindly allow me briefly to reply to the letter in your 
issue of last week. In giving a rise of 6 to 1 as the best proportion 
I was stating my own experience. With an enlarged delivery, 
valve a ram would no doubt work equally well with proportions 
of 3,4 or5tol. These results are only to be attained by practical 
experience, which as experiments would, as already stated, prove 
costly ; consequently each maker has usually set out his own pro- 
portions and worked them in as well as possible to suit such cases 
as have come before him, hence the disparity shown in the different 
letters of useful effect. I must beg to differ with Mr. Fyfe as to 
the value of the double pulse valves, as I have found them work 
well and regularly, and have in more than one instance raised 
water with such rams to a height of 20 times the fall obtained, 
Rams with three pulse valves have been made and fixed, but, IT 
believe, they have not been found to work so satisfactorily. 

“J. F.” in his letter claims for Mr. Fyfe the introduction of the 
diaphragm, and so adapting the ram to raise other water than that 
which operates it. I hardly think that gentleman would make 
such a claim himself, seeing that such pumping rams have been 
made in the United’ States a verylong time. The double pulse 
valve was, I believe, introduced by Messrs. Easton and Amos. I have 
seen rams with the double valve of their make, which I have been 
given to understand have been fixed many years. As to rams 
raising large quantities of water, if they are made of sufficient size 
they will, of course, do it; but if economy is considered, two or 
more rams of a smaller size would be found the most advantageous, 
and to raise.20 gallons a minute, as mentioned, I should, with Mr. 
Fyfe, certainly recommend three 4in. rams. 

Holly Bank, Selhurst-road, South Norwood, Wm. F. Roe, 

February Ist. 


Srr,—Mr. W. W. Fyfe has made a very useful addition to the 
correspondence on this subject in his letter of the 28th. ult. There 
are, hewever, some points in it which I must notice. The table 
given by me was, as stated, calculated at the time from D’ Aubuis- 
son’s formula which is based on Eytelwein’s experiments. The 
results given by Mr. Fyfe are so peculiar that it would be inter- 
esting to know by what method the water was gauged, and the 
levels ascertained. It is contrary to past experience to find a ram 
lifting the water to a height of 28°57 times the fall, giving a better 
result than one only lifting it to ten times the fall. 

With regard to dips in the delivery pipe, I do not see what good 
a tap to let the water out would be, but I think that where the 
dip is considerable there should always be « tap at the top of the 
previous rise to let out the air. If this were not done the ram 
might in some cases have to start delivering against a head approxi- 
mating more or less nearly to the height of delivery, plus the 
height of the dip. Mr. Fyfe unfortunately does not give us any 
idea of the result of his experiments on the length of the fall pipe. 
Although he is not prepared with a theory, I hope he will give your 
readers the benefit of his practice. 

I presume that Mr. Fyfe means that the delivery valve in 
“RR. E. D.’s” ram is far too small; and I am glad to see that in 
this he bears out the opinion I have already expressed. Mr. I'yfe 
considers that the correction contained in my last is erroneous, 
On again reading my statement I find that it is correct. Taking 
an extreme case for the sake of argument,—assume that the 
increase of head due to friction may be -5 per cent. of the total 
head greater with a long delivery pipe than with a short one. This 
increase in head would be too trivial to require any alteration in 
the length of fall pipe. 

As requested by “J. F.” [have referred tothe English Mechanic, 
vol. xxi., pp. 92 and 174, but I do not find it stated that Mr. Fyfe 
was the first to apply a flexible diaphragm to pumping rams, and 
I think that the invention has a much earlier date. Perhaps Mr. 
Fyfe will enlighten me on this point. One ram would lift the 
quantity ‘J. F.” names, viz., 28,800 og 16ft. high, but practi- 
cally it would not pay. There would be a slight saving in prime 
cost, but on the other hand there wovld be greater expense in 
repairs and a total stoppage of water supply whenever a valve 
required changing. I know of one case in which a very large ram 
gave so much trouble that it was replaced by a turbine and pumps. 
It is to be regretted that Mr. Massey has given no tinea of 
the ram whose duty with a low fall he referred to in his letter. 


CHARLES Louis Hert. 
Ancholme Foundry, Brigg, Feb. 1st. 


Srr,—In red last impression I observe that Mr. W. Fyfe is 


credited with being the first inventor of the diaphragm pumping 
hydraulic ram ; but from the enclosed age! you will observe that 
such a ram was exhibited by Messrs. W. and B. las, and 
obtained a premium at the Middlesex County Agricul Society © 
in October, 1849, but of this fact I can quite believe that Mr. Fyfe 
—_ - —— ' G. H. 

eb. 1st, 
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RAILWAY MATTERS. 


Or forty-two million passe carried over the Massachusetts 
railroads year, none were killed except by their own careless- 
ness, and only six were injured. 

Ir is contemplated to change the Delaware, Lackawanna and 
testes Halionns (609 saben Sane) from». beans. Se 0 hatee’ Seat. 
The 4ft. Sin, track would necessitate the taking apart and changing 
to suit the narrow gauge of about 12,000 coal cars, 

A RAILROAD-TRACK seale, of 200,000 Ib. ca; «A and over 100ft. 
long, is being erected at Cressona for the Philad phia and Reading 
Railroad Compuny by Messrs Riehlé Brothers, of the Philadel- 
phia Scale and Testing Machine Works, This scale weighs the 
coal from the Schuylkill region. It takes the place of one built 
at these works by the predecessors of Riehlé Brothers, which has 

robably weighed more coal than any other scale in the country, 
Loveg een in constant use since 1) 

Tue Russian correspondent of the Standard says there is again 
a talk of the Great Central Asian line. Some time ago a proposal 
was made by M. Lesseps to carry out this idea, and now some other 
persons have made an application to Government with the same 
object. But, as the plans they propose are based upon the em- 

loyment of Russian capital, their realisation is out of the question. 

‘he projectors have expressed the opinion that Russian capital 
might at least be used to survey the line, even if the construction 
must be for a time deferred. ‘To enter upon this ere por- 
tion of such an undertaking would, however, involve an enormous 
outlay, which the Government is not disposed to incur. 

THE French engineer, M. Krantz, has laid before a special com- 
mittee of the chambers of commerce of Paris, Rouen, Chalons, 
Lyons, St. Etienne, and Marseilles his plan for connecting the 
rivers Seine, Saone, Rhone, and the Garonne by a ship canal, so 
that goods and passengers could be sent by water direct from Havre 
to Marseilles. aL Krantz estimates the cost at sixty-five million 
francs. The delegates of the chambers of commerce have declared 
themselves in favour of the scheme, and a final decision will, it is 
said, be come to at the next meeting of the delegates, The neces- 
sary capital is as good as provided for, as a syndicate has promised 
to find the capital as soon as a decision is arrived at, 

THE new junction line, which has been in progress during the 
year just ended, by the South-Eastern Company, for the purpose 
of. connecting their railway with that of the London, Chatham, 
and Dover Company at Blackfriars, is now almost completed. 
The whole of the arches—thirty in number—on which the new 
line is carried between Southwark Bridge-road—where it leaves the 
South-Eastern line and Gravel-lane are already completed, and 
ready for the ballasting and laying down the permanent way. The 
line is thence carried across Gravel-lane, partly by a massive skew 

irder bridge, 33ft. above the street level, and ey by a girder 
Fridge adjoining the skew bridge. The large brick skew bridge over 
Gravel-lane is finished, and the iron girder portion far advanced. 
From Gravel-lane the line is carried ona curve to its junction with 
the Chatham and Dover line at Blackfriars, by twelve lofty arches, 
several of which-are already turned. The height of the several 
arches at the point of junction, a short distance from the Black- 
friars station, is 44ft. above the ground level. The line is intended 
to be opened for traffic early in spring, when the South-Eastern 


NOTES AND MEMORANDA. 

A caprTat lode of cobalt, says the Mining Journal, has recently 
been giscovered on Mr, Robert Smith’s Warcombe estate at Lee, 
neur Ilfracombe. It is showing in the clay slate formation at the 
cliffs, full 200ft. in height, and nearly 2ft. wide, taking its course 
with the run of the strata—about east and west, There are large 
white quartz lodes sprinkled with mundic running in the same 
direction and neighbourhood. It crops out to the west, at what 
the old men christened ‘Broad Ore,” and passes to the east not 
far from Tinnery Combe. 

THE statistics of English reservoirs, as given by Hughes, show 
that the prices range from £26 to £722 permillion cubic feet. This 
difference in price is caused by the variation in the shape of the 
valley where the reservoirs aie placed, These prices are of im- 

unding reservoirs with embankments. The rule is, that the 
Reaper the valleys the less the reservoir will cost. Dams of 
masonry are more expensive t' earthwork, if the latter can be 
easily secured; but in a rocky country, where the material for 
masonry dams is more accessible, as in France, the latter seem 
more advisable, 

THE number of paces which a soldier marches per minute is 
fixed by regulation, and the number of strokes which a sailor pulls 
per minute is to be likewise rigidly determined by the Germans, 
who have by royal decree specified the rate of rowing which is in 
future to be maintained in the various kinds of ship’s boats. 25 
strokes a minute are to be pulled in 1 hes, 26 in pi , sLin 
smaller boats, and 24 in whale-boats and gigs. Under exceptional 
circumstances, when the greatest possible speed is ordered, these 
rates may be increased to 29 strokes per minute in launches, 30 in 
pinnaces, 36 in smaller boats, and 26 in whale- 

THE total length ef the German railways is 27,010 kilometres, 
with a capital of 2,076,000,000 thalers. Of these 11,860 kilo- 
metres are private lines, worked by private companies, with a 
capital of 846,000,000 thalers; 2094 kilometres, with a capital of 

000,000 thalers, are private lines worked by the State; 1040 
kilometres (the Alsace-Lorraine line) are ae property, and 
represent a capital of 64,000,000 thalers; and 11,200 kilometres are 
State railways, representing a capital of 868,000,000 thalers, Of 
the last 4271 kilometres belong to Prussia, 3260 to Bavaria, 1260 
to Wurtemberg, 1170 to Baden, 993 to Saxony, and the remainder 
to Oldenburg and Hesse-Darmstadt. 

EXPLOSIVE pe cn are sometimes sent to innocent phar- 
macists by careless or ignorant physicians. The Scientisic American 
says the latest case of this kind is related by Austrian journals, 
The following mixture was ordered for external use: 7°5 grains 
chromic acid, and 60 grains glycerine. The chromic acid was 
mixed with water in a flask and the glycerine mixed with it by 
shaking. Suddenly the contents of the flask exploded with a loud 
report, flying all about the shop, while the vessel remained unhurt 
in the hand of the astonished apothecary, and was covered with a 
black mass. ‘This case deserves the more notice because the 
quantity was so small and the detonation so extremely violent. 

THE following is a new metallic alloy which is now very exten- 
sively used in France as a substitute for gold. Pure copper, 100 
parts ; zine, or preferably tin, 17 parts; magnesia, 6 parts; sal- 








line will be placed in direct communication for through traffic to 
the north and north-east, with the Midland, Great Northern, and 
Great Eastern railways, and likewise with the Metropolitan and 
District lines. It is stated, according to Herapath, that the com- 
pany contemplate the erection of a large goods station on the north- 
eastern side of Gravel-lane, immediately al ide the new line 
now in course of formation, and that the whole of the houses on 
the north side of Ewer-street, now the company’s property, 
together with other dilapidated property inthe neighbourhood, will 
be demolished for the site. 

In his paper read before the Paris Society of Civil Engineers, 
M. Dumont gives some interesting particulars as to the construc- 
tion and working of the line between Lausanne and Echallens, 
and also that between Turin and Rivoli. The former occupies the 
one side of the road between Lausanne and Echallens;.the total 
length is 14,180 metres or nearly 9 miles, and there are 8 stations. 
The curves have a minimum radius of 65 metres 71 yards; the 
straight portions are 68 per cent. of the whole length; the curves 
of more than 100 metres radius, per cent., and those of 100 
metres and over, 2 per cent.; the level portions are 8°4 per cent., 
and the gradients of more than 1 in 664, 514 per cent. of the total 
length. The gauge of the line is the metre, 3ft. 3gin., and the 
rails are double-headed. The carriages consist only of two classes, 
but each is warmed and vrovided with a screw brake. The 
number of trains is now four a day, and the time occupied in one 
journey is 50 minutes, Subscription tickets, on a novel system, 
are issued at a discount of 30 per cent. on the single fares ; these 
consist of 300 small squares like postage stamps, and capable of 
being detached in the same manner ; in return for as many of these 
squares as there are kilometres in the journey the passenger desires 
to travel, the guard gives a ticket bearing the name of the starting 
point and the destination. The staff comprises :—A manager, an 
accountant, and 8 station-masters, 6 of whom are also postmasters, 
and only cost the company If. a day ; 2 engine-drivers, 2 firemen, 
and 2 guards; 2 pointsmen, a foreman, and 4 platelayers. The 
rolling stock consists of 4 locomotives and 39 carriages or wagons. 
The Turin and Rivoli line is 12 kilometres—74 miles—long, with 4 
stations, and is laid along the main road from Turin to Rivoli, the 
breadth of which is thus reduced from 17 to11'9 metres. The 
gauge is 90 centimetres, 2ft. 114in.; the mean gradient is 1 in 113}, 
and the steepest 1 in 58°8. The rolling stock consists of 4 tan 
engines and 21 carriages or wagons, ‘he staff comprises 14 men 
for the stations, 8 for the trains, and 12 for the permanent way. 
There are 16 trains each way daily, running at a mean speed of 24 
kilometres—-15 miles—an hour, 

Tue works on the Greenwich and Woolwich direct railway line, 
which were recently described in THE ENGINEER, are now pa, boon 
approaching completion, and were officially inspected by a large 
party of directors, shareholders, and officers of the South-Eastern 
Company on Thursday. The party left the Charing Cross station 
at ten o’clock, in a train-made up of two sal anda ber of 
first-class carriages. The principal work upon the new line 
is a diversion of about 1700ft of the southern main sewer of the 
metropolitan system. This is a barrel culvert 11ft. Gin. diameter, 
built with four rings of best gault bricks, picked for et an 
in one to one Portland cement. For about a third of the height 
from the bottom the lining is in hard blue Staffordshire bricks, 
This work will cost in all. about £30,000, about £52 per lineal yard: 
It is a very fine piece of work, and seen as illuminated, presented 
quite an imposing ap ce, It extends from the Greenwich- 
road, near Messrs, Lovibond’s premises, to a point near St, 
Alphage’s Church. Practical staircases were improvised for the 
visitors at the ends of the diverted sewer. The connecting 
——— remain to be completed. The line is in the open from 

eptford Creek, where the new railway diverges, to a point near 
the end of London-street, where it passes in a deep cutting to 
a covered way of about a quarter of a mile in length, under the 
infirmary burial ground, and the forecourta of the Royal Naval 
School. This covered way, and the retaining walls, are also very 
excellent works, ‘The covered way, spacious though it be, has 
cost abou§ £16 less per yard forward than the sewer diversion, 
The covered way, which igon acurve of about a half mile radius, 
was also illuminated. A portion of the line from Maize Hill to 
Charltqn was opened about two years since. The remainder, 
making about 24 miles in all, will be opened in about two months, 
at a total cost of something less than Mr. Brady’s parliamentary 
estimate of £340,000. An important saving has been effected by 
a liberal use of yom in eocsovl dea the ora a “an 
pumping engine been employ: g the progress of the 
works equal to the drainage of an erea of a third of a mile, The 
gradients and curves are very easy throughout, 











amm , 36 parts ; pr aemepah 1°8 parts; tartar of commerce, 9 
parts, are mixed as follows:—The copper is first melted, then 
magnesia, sal-ammoniac, lime, and tartar, are added separately 
and by degrees, in the form of powder, ‘The whole is next briskly 
stirred for about half-an-hour so as to mix thoroughly, after which 
the zinc is added in small grains by throwing it on the surface and 
stirring it till it is entirely fused ; on this being done, the crucible 
is then covered and the fusion maintained for about 35 minutes, 
after which the surface is skimmed and the alloy is ready for cast- 
ing. This alloy has a fine grain, is malleable, and takes a splendid 
polish. It does not corrode readily, and for many purposes is an 
excellent substitute for gold. 


P.M. WELLEN, as foreman, had charge of receiving all the wood- 
work of the Palace Hotel, San Francisco, of which he kept a 
regular account. In summing up he finds some interesting facts, 
For instance, there were 298 miles of mouldings used in the 
interior, around the doors and windows ; 101 miles of casing to 
doors and windows ; 264 miles of base-boards, and 22} miles of 
door jambs. There were 1963 window frames, 3441 pairs of sash 
and 60,126ft. of inside blinds. There are 2125 turned and fluted 
columns in use as supports to the corridors, dining and breakfast- 
rooms, office, halls and bay-windows. The sky-light over the 
court is 88ft. by 144ft., the largest in the world The glass is 
——— by 34 miles of inch bars. The millions of brick, barrels 
of lime and cement, the tons of iron and tons of putty are not 
included in this statement. It is 156ft. from the lower floor to the 
top of the ridge pole of the sky-light. 

A RECENT number of the Bulletin Iron and Steel Association, 
speaking of the United States, says :—‘‘ This country will yet make 
all the spiegeleisen it needs, and that, too, verysoon. This accom- 
plished, the United States will not be dependent upon Europe for 
@ single pound of iron and steel, the materials of which they are 
composed, or their products. Heretofore, the New Jersey Zinc 
Company, with its three little furnaces at Newark, New Jersey, 
has made all the spiegeleisen that has been made in this country ; 
but late in 1875 the Bethlehem Iron Company and the Cambria 
Iron Company commenced to make spiegeleisen from Spanish ores, 
and the Woodstock Iron Company from Alabama ores. We 
understand that all of the experiments just made have beeri‘suc- 
cessful. We add the important information that the Cambria Iron 
Company, and possibly other companies, will certainly make 
spiegeleisen in 1876 from Pennsylvania ores.” 


THE San Francisco Bulletin gives the following table of bullion 
production in California and Nevada from 1865 to 1874 :— 


California. Nevada. Total. 

















: | dols. dols, dols. 
1865 | 28,500,000 11,250,000 39,750,000. 
1866 | 25,500,000 10,000,000 85,500,000 
1867 | 25,090,000 13,500,000 38,50.,000 
1868 | 22,000,000 12,000,000 84,000,000 
1869 | 22,500,000 12,000,090 34,500,000 
1870 | 25,000,000 16,000,000 41,000,0u0 
1871 20,000,000 23,000,000 43,000,000 

- 1872 19,000,000 28,750,000 47,750,000 
1878 17,000,000 35,750,600 54,750,000 
1874 15,000,000 88,000,000 58,000,000 

Totals. . «| 219,500,000 200,250,000 419,750,000 





THE low pressure of gas which prevails during the daytime in 
many places causes not a little inconvenience in the use of Bunsen 
burners- of the usual form, as these are liable, under such ¢ondi- 
tions, to retreat when moved slightly, or when exposed even to 
such moderate currents of air as are produced by the motion of a 
ig x walking past them. ‘To obviate this inconvenience, which 

e had oy Seyret in his own laboratory, President Morton, of 
Hoboken, has devised, says the Journal of the Franklin Institute, 
a burner which seems to meet the difficulty in a simple but scientific 
manner. Considering that the retreat of ordinary burners was 
ocer.sioned by irregularities of the nature of eddies in the flow of 
ths ascending explosive mixture, by which its rate of ascent was 
reduced locally below that at which such mixture would burn 
downwards, he draws in the upper end of the main tube so that 
th» mixed gases escape through what may be as an aper- 
ture in a thin plate. This presents, as is well known, the condi- 
tions requisite for a smooth vein in the case of liquids, and 
inferer tially in that of gases. In fact the burners so made have 
proved very satisfactory in actual use. The large burners will 
work wider very low p: and smaller ones may be burned 
down witil actually extinguished, without any adjustment of air 
supply, and yet without poseivility of retreating. 





MISCELLANEA, 


THE Council of the Society of Arts have appointed Mr, H, Trua- 
man Wood assistant secretary. Mr. Wood is now the editor of 
the Society’s Journal, which will still continue to be under his 
charge. 

AN experimenta) shipment of a of lumber from the 
Calcasieu River, La., direct to Liverpool, has proved highly remu- 
nerative to consignors and consignees, and it is expected that before 
next summer a heavy and pexmanent direct lumber trade will be 
inaugurated. : 

Mr. W. J. B. Castxy, of Stockton-on-Tees, is proceeding to 
Japan, by the a rg mgt ed of the Japanese Government, to lay 
down complete plant for the manufacture of iron, including blast 
furnaces, forges, mills, &c, The works will be established, we 
believe, at Toku, Japan. ‘ 

THE report of the London and County Bank presents the 
usually satisfactory om. After providing for the ee excep- 
tional losses accruiug ugh Messrs. Collie’s failure, the directors- 
recommend a dividend of 84 per cent. for the half-year, making 
164 per cent. for che past year. 

A Russian journal recently gave some interesting iculars 
relating to the mineral productions of that empire in 1874, from 
which it apeared that the extraction of mineral oils in the Caucasus 
shows a great increase, and oil wells have lately been discovered in 
Poland in the government of Kielce. 

Wm. CLARK AND Co., of Pittsburgh, have recently made the 
experiment of fabricating hoop iron from Bessemer steel rail ends, 
and with entire success. The hoops thus made are so tough that 
bar may be bent back and forth for an indefinite number of times 
without showing the least evidence of fracture, The ends were 
from the Edgar Thompson Steel Works, , 

M. E. DucHEMIN has brought before the notice of the French 
Academy of Sci his pass with circular magnet for high 
latitudes. Captain L heur, of the st Francois I., who 
used this compass in a voyage from Havre to Teneriffe and 
Guadaloupe and back, considers it more accurate than the needle 
instrument, as it does*not manifest such variations in high 








latitudes. 


Tur New York Senate Investigating Committee have recently 
heen looking into the gas contracts of New York city, and in the 
course of the investigation it has been brought out that the part of 
the city lighted with gas made from petroleum gets the benefit of 
lights of five candle power greater than other portions of the city, 
and it was incidentally ascertained, also, that the cost of making 20- 
candle power gas from petroleum is less than that of making 15- 
candle power gas from coal. 

THE miners’ bill presented to the Legislature of Pennsylvania by 
Mr. Fincher, of Hazleton, provides that the weight of coal held by 
each car be labelled on both sides of .the car, or that if measured 
the measurement be labelled on both sides of the car, &c, Miners 
say the bill is a good one, and will not fail to give general satisfac- 
tion if passed as drawn up. What is wanted is to have miners paid 
for the coal they send out, to have the coal sent out as clean as pos- 
sible and to stop docking. ; 

Mr, GILLESPIE, secretary of the Stirling and Linlithgow Miners 
Association, has been addressing meetings of colliers in Ayrshire, 
in the capacity of a deputation from the Glasgow conference, 
urging upon them the advisability of preserving the eight hours’ 
working day, and demanding better wages. It was resolved to send 
a deputation to the on requesting an additicn of 1s. per day, 
and a conference of delegates from the various districts in Ayrshire 
will be held on Saturday first, the 5th inst., in the Star Inn, Kil- 
marnock, to hear reports regarding the reception accorded the 
deputations. 

A SIMPLE and efficient book-holder has been introduced to our 
notice, consisting of two pieces of hoop iron with longitudinal 
corrugation for strength, one of them being turned up at both 
ends to receive the spindle of the revolving wooden handle. A 
string passes from each end of the handle, through eyelet holes in 
both pieces of hoop, being united at the bottom of the under piece, 
or practically the string may be all in one. The pieces of hoon 
may be ng, 9 to the extent of the length of the string, and 
when the books are placed between them they are drawn together, 
clamping the books by turning the handle ard thus winding up the 
string. When the requisite amount of tightness is obtained, a 
thumb-screw on one end of the handle securely locks it, This 
little piece of domestic engineering, which holds books securely 
without injuring them and costs but a trifle, is patented by Mr. C, 
Haymann, of Penge, Surrey. 


THE only metallurgical undertaking of any importance now 
carrying on working operations in Tasmania, is the British and 
Tasmanian Charcoal Iron Company. This company is at work 
near West Arm, on the Tamar, butits appliances cannot be brought 
into anything like effective operation before the opening of a rail- 
way now in course of construttion. The works comprise three 
large Cornish flue boilers with Galloway tubes, each capable of 
supplying steam to a 50-horse power engine as well as to a 2.0-horse 

wer engine. Only oneblastfurnace has been erected at present, but 
the other portions of the plant are capable of working four such fur- 
naces, Lime for the furnaces is found near the company’s works, and 
charcoal or coke will be used in the smelting process as may be 
found most economical. For charcoal making there is timber on 
or near the comyany’s ground, and coal can be landed at Port 
Lempriere as cheaply as at Melbourne. For working the line in 
course of construction to the company’s works a locomotive is now 
being built in Scotland, 

A MBTHOD of extinguishing fires on board ship has 
been submitted to the Russian Admiralty. Two receptacles 
hermetically sealed, and containing anhydrous bicarbonate of soda, 
are to be placed in the forecastle of the vessel, with two retorts 
containing sulphuric acid connected to them hy a syphon, but 
closed by means of stop cocks. In case of fire breaking out, the 
cocks are to be opened, when the mixture of the two substances 
will generate carbonic acid, to be led through ~ provided for 
the purpose into the hold, and thus extinguish the fire. The com- 
mission charged with examining into this method reported 
against it on account of the danger to the crew in case of breakage 
or leakage of the tubes, and also the fact that carbonic acid being 
heavier than air, it would be difficult to free the vessel from it, 
The Rivista Marittima considers, however, that this plan might be 
adopted with advantage in the powder magazine and in portions of 
the vessel which are isolated from the rest ; besides this, substances 
much more dangerous are stored on board vessels than carbonic 
acid, which might be the means of preventing an explosion and the 
loss of everything. 

PETROLEUM is not quite such a novelty as some persons sup- 
pose. The first shipment of oil in bulk, we learn from an 
American co mdent, was made from Venango county in 
1815, by General Hays, of Franklin, wao gathered three barrels 
from what was subsequently termed the Buchanan farm, on which 
inost of Rouseville is now situated. The oil was skimmed off the 
springs along the creek, with no small labour, carefully secured in 
strong b: , and sent by wagon to Baltimore. There it was 
placed in charge of a leading merchant, who frequently complained 
of its atrocious smell, and after storing it a year or two, emptied 
the whole quantity into the Chesapeake Bay! Thus disastrously 
ended the first attempt to export crude petroleum on a large scale, 
although as early as 1806 Nathaniel Carey had sold littie vials of 
the stuff throughout the country, under the name of Seneca oil, « 
title it retained for half a century. tory f procured his supplies at 
McClintockvitle, where the precious fluid bubbled in small amounts 
threugh the waters of Oil Creek, whence it was taken by means 
of fiannel cloths di into tho viscid stream and then wrung into 
vessels all ready for bottling. What a transformation has the 


business undergone since that primitive period, 
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OLD BLACKFRIARS BRIDGE—SECTIONS OF PIERS—REMOVAL OF TEMPORARY CAISSONS. 


(For description see page 76.) 


LONCITUDINAL SECTION THROUCH CENTRE 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveav, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
. VIENNA.—Messrs. Geroip and Co. 
LEIPSIC.—A. TwizTMEYER, , 
NEW YORK —Witimer and Rogers, 47, Nassau-street. 








TO CORRESPONDENTS. 
*.* We cannot undertake to return 


must therefore request to 
by: Fo one te ante woke y pon. ¢ peta 
inform that of inquiry addressed a 
cases, be accom; large envelope legibly directed by the 
to and de 2 2d. at cre tes 
answers by us may be f to their destination. No 
notice will be of communicati do not comply with 


ing questions, must 
. oa fo Sones 
Po faith. No solice chatiaor mt. te ‘@ ononpmons 


communications. 

No Mecuanic.—There will be no increase of power. 

A. (Caversham-roud),—State the nature of your invention in confidence by 
letter. 

Leap WirK.— We are requested to state that lead wire can be obtained at the 
City Lead Works, 61, St. Mary-axe. 

J. C. R.—You will’ find the particulars you require in the ‘* Naval and 
Military Intelligence” of the Times of the 17th or 18th January. 

ALpHA.—So far as we can see the idea is novel, but there are practical diffi- 
culties in the way of carrying itout. Have asmall engine made and experi- 
ment with it before you take out a patent. 

A. B.—No experiments have been made, or, at all events, the results have 
never been published, to enable us to reply definitely to your question. Con- 
ditions vary so much that it would be difficult to lay down a general rule. 

C. F.—We have heard of double-action ratchet braces, but the only one of the 
kind we have ever seen had two handles, and was a heavy and inconvenient 
tool. The cost of a complete paten’ with drawings, &c., would not be much 
less than £35, but you can get provisional protection for £5 1s. 6d. 

M. 8. 8. -(1) Raising 20 cwt. from a pit 80 yards deep in halfa minute will 
represent 82°6 horse-power net, To this you must add one-third for friction, 
say, 11-horse power. Tnen 43°6-horse power indicated is the power required. 
If your engines make two revolutions while the drum makes one, that will 
give you a mean speed of 240/t. per minute, which ought to answer very well. 
(2) The power required to drive a pair of 12in, pumps at the rate of 60ft. 
per minute against a head of 240ft. would be about 50-horse power net ; but 
it is impossible to say precisely what the actual power required would be 
without k ing all the cir te as to the proportions of the pumps, 
pistons, and dimensions of rising mains, and soon. It would not be safe to 
reckon on much less than 65 to 70-horse power. We have assumed that the 
pumps are single-acting ; if they are double-acting, twice as much power 
would be required. To drive the first pair of engines, a double-flue boiler, 
6ft. or 6ft. din. diameter, and 25ft. long, should suffice, as the engines will 
not be run without intermission. We assume that you propose to use slack 
or inferior coal. The second or pumping engines weuld require a 30ft. 
boiler, 7ft. in diameter. These boilers ought to give plenty of steam if the 
draught is good, and the engines are not very wasteful of steam. 





STEAM TRAP. 
(To the Editor of The Engineer.) 


Srr,—Can any of your readers give us the address of the makers of 
Kidd's patent steam trap ? R. A. L. 
Victoria Works, Dursley, January 27th. 





SUBSCRIPTIONS. 
HE Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 
Half-yearly (including double number)... .. .. £0 14s, 6d. 
Yearly (including two double nwmbers).. .. .. £1 98. Od, 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 

made, THE ENGINEER 1s registered for transmission abroad. 

Cloth Cases for binding Tux Encineer Volume, Fpl 28. 6d. each 

The following Volumes of Tux EnctneEr can be had, price 18s. each—Vols. 

5, 10, 14, 24, 25, 26, 88, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates 
Re ctance by Post-office Order. — Australia, Belgium, Brazil, British 

Columoia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 

France (Paris only), Germany, Gibraltar, India, Italy, Ja; , Malta, 

Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, bp oe 

United States, West Coast of Africa, West Indies, China, via Sou 

ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and ria, Greece, Ionian Islands, Norway, Panama, Peru, Russia 

Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 





ADVERTISEMENTS. . 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two 1 de one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in ary such case, AU 
advertisements, except weekly ones, are taken subject to this ‘ 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiveReD BEFORE SIX O'CLOCK ON 
Taurspay Evenine in kaon Ween. 
*,* Letters relating to advertisements and he geen department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tux EnoineEr, 163, Strand. 














MEETINGS NEXT WEEE. 

InstTITUTION OF CiviL ExcingERs,—Tuesday, February 8th, at 8 p.m. : 
“Carlingford Lough and Greenore,” by James Barton, MI Leb. 

Society or TELEGRAPH Enoringers.—Wednesday, February 9th, at 
8 p.m.. ‘Contributions to the Theory of Subme: and Testing Sub- 
marine Telegraphs,” by Dr. Werner Siemens. ' 

Society or Encineers.—Monday, February 7th, at 7.30 p.m. ; Inaugu- 
ral Address by the President. 

Civit AND MECHANICAL, Enorneers’ Socrety.—Thursday, Feb. 10th, at 
hag $ — the Permanent Way of English and Foreign Railways,” by 

r. C. Street. 
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MARINE PROPULSION. 

Ir is a remarkable fact that the theory of marine pro- 
pulsion has been suffered to remain for nearly half a cen- 
tury in an unsatisfactory condition in certain respeets. In 
spite of the enormous sums which are annually expended 
on the construction and working of steamships, ship: 
owners and engineers have alike rested content with the 
assumption that given conditions of form and relations 
of power to speed and displacement being satisfied, nothing 
better in the way of an economical result of the application 
of steam woe) to the propulsion of ships could be 
obtained. This is equally true of paddles and screw. Few 
attempts have been made todetermine conclusively, by actual 
experiment, how much of the power of an engine must of 
necessity be wasted in forcing a ship through the. water. 
The most that has been done is to calculate the useful 





horse-power by the thrust of a propeller shaft, and then 
dividing this by the indicated horse-power, evening. § 
fractional exponent of net work performed ; and all thi 

time we have been content to go on changing the forms of 
screw ge coer and pens e shape and dimensions of 
paddle wheels, without much intelligent perception of the 
reason why one shape should be better than another. The 
unsatisfactory condition of the theory of i ge has, 
however, long been known to a few individ who are 
not content to accept statements as agg la oy i in the 
absence of proof. Mr. Froude, by his laborious investiga- 
tions, is doing a great deal to reduce problems of fluid re- 
sistance to a proper shape. The old notion, that this resist- 
ance varies as the cube of the speed under all kinds of 


conditions, bids fair to be totally displaced; and if Mr. 


Froude can only succeed in dealing as successfully with 
eddies as he has done with skin friction, we may expect 
that important advances will be made in the art of design- 
ing ships of least resistance. Mr. Aston has recentl 
obtained results—to which we have already referred —wit. 
paddle wheels, which are alike remarkable and unexpected, 
and Mr. Griffiths has apparently succeeded in proving that 
‘by paying proper attention to the mode in which screws 
are applied to the propulsion of ships, an enormous saving 
in power may be effected without any loss of speed. 

The propulsion of a ship by either paddles or screw 
depends on totally different conditions from those deter- 
mining the motion of a locomotive engine on the rails, 
These iast constitute a fixed fulcrum for the driving wheels 
to operate against; and the tractive effort of a locomotive 
on the train behind it is—neglecting the resistance of the 
engine itself—precisely similar in amount to another force 
tending to push the rails backwards. If the train were 
held by an anchor and the rails were free to move, they 
would recede, and the work done by the engine would be 
the same in either case. The tractive effort exerted on 
the train, multiplied by the velocity, would give us the 
horse-power exerted by the locomotive minus friction. 
In a word, there is no necessary waste of power, expended 
in performing useless work, in the action of a locomotive. 
The case supplied by the engines of a steamship has 
nothing in common with that of a locomotive. The pro- 
pulsion of the vessel depends solely on the resistance 
offered by a given weight of water to being put in motion. 
A very simple formula for determining the thrust of a pro- 
ase or paddle shaft has been proposed by Mr. Richard 

yman, several years since, and this formula was 
accepted by the late Professor Rankine as substantially 


corrrect. It is T= We ; where T is the thrust in pounds; 


W, the weight in pounds of water moved astern in one 
second by the propeller; and v is the velocity. in feet per 
second imparted to it. It matters nothing whether the 
velocity is im in successive steps or all at once. It 
is the final velocity at the moment of leaving the face of a 
paddle board or a screw with which we have to do. Let us 
suppose, for example, that 1000 lb. of water per second are 
moved astern at the rate of 30ft. per second by a screw 
propeller; the thrust of the shaft will then be aces ate -: 
931°7, or in round numbers, 932 Ib. If the screw shaft 
moves ahead as fast as the water moves astern, the 
horse-power returned by this thrust will obviously be 
788 50°8. This, then, represents the absolute 
9 * 
or useful work obtained from the engine. Let us see at 
what cost this is got. 

The water put in motion astern does no useful work what- 
ever. The motion imparted to it—its potential energy 
at the moment of leaving the propeller—is dissipated and 
expended on the masses of water still at rest, with which 
it comes into contact, and is ultimately converted into heat 
in a way too well understood no doubt to require explana- 
tion at our hands, It is very easy to determine what the 
— energy of the water is by the well known formula 

ye 


9 Each 1000 lb, of water passed through the pro- 


peller per second is found to represent 7% 900 = 13,975 
foot-pounds nearly. In other words, the work expended 
in driving 1000 lb. of water astern would have raised it to 
a height of 13°975ft. in a second, or it would have raised 
60,000 lb. of water to the same height in a minute. In 
round numbers this represents 25-horse power, and it 
follows that to obtain a thrust of 9321b. under the con- 
ditions, we must ‘employ an engine of 75:8-horse power, 
whereas, if the fulerum had been fixed instead of movable, 
we should have needed but ~50°8-horse power ; in other 


‘words, one-third of the power is wasted by the mode of 


action of the propeller, to say nothing of that lost in over- 
coming the friction of the paveer sis 6 We have assumed 
so far that the propeller is moving the water astern in one 
direction as fast as it is moving itself in the other. But a 
little thought will suffice to show that this assumption is 
based on no necessary condition. In theory the Pie So in 
moving forward finds the water at rest, and any molecule of 
water which is left at rest would obviously have played no 
ae in the work of propulsion: In order that the water may 

put into motion at an absolute velocity of 30ft. per 
second, it must pass away from the propeller at the relative 
velocity of 60ft. per second, because the propeller is retreat- 
ing from the receding particles of water at the same 
velocity that they recede. But the actual work done per 
thousand pounds of water repelled will remain unaltered. 
So long as the absolute velocity of the retreating water is 
unchanged the speed of the ship will in no wise affect the 
thrast.of the propeller, ‘In ice, of course, conditions 
come in which modify results, such for .example as the 
power of the engine, which may not be sufficient to keep 
up the velocity of the propeller to the — point, when 

course the thrust would be affected ‘by the velocity of 
the ship; but with these conditions we have just now 
nothing todo, It is not necessarily true that the shaft 
must move at the same velocity as the water is 
heaved astern; so long as the latter factor remains un- 
changed, the.speed 2f the ship may vary through enormous 





me without affecting the thrust, which is determined 


y by the weight of water put in motion sternwards 
and its velocity ; of course if the weight or velocity is 
modified, the thrust will also be modified, but not else.. It 
will be seen, therefore, that a bluff, heavy ship, moving at 
a slow speed may waste more power than a sharper ship 
going at a higher velocity. For example, let us suppose 

t in the calculations we have used the speed of the screw 
shaft, and with it that of the hull, was but 15ft. per second 
instead of 30ft., then the power expended use on the 
ship would be 25 horses only, while thai driving the water 
astern uselessly would remain unchanged at 25-horse power, 
and the total power expended would be 5U-horse power 
instead of 75, and the loss would reach 50 per cent. 

We have said nothing up to the present of the infiuence 
exerted on the supply of water to the screw by the speed 
of the ahi; nor is it necessary for our present purpose that 
we should. Our object has been to demonstrate that under 
all circumstances a certain proportion of the power exerted 
by the engines must be ooetal te doing ultimately useless 
work upon the water. We have shown that there is no 
invariable relation between the speed of aship and the 
eee at which water is driven astern; yet it is certain 

¢ some relation exists which is better than any other. 
This may be expressed in a different way by stating that, 
with a given propeller in a given hull, there is some 
velocity at which that propeller can be driven which will 
give better results than any other velocity, in the sense 
that the power wasted in sending the water astern will 
bear at that speed the smallest proportion possible under 
the conditions to that exerted in driving the ship through 
the water. Now, this is just the point where the whole 
theory of propulsion has hitherto broken down. There is 
no such thing as a satisfactory and universally applicable 
formula for solving this problem, and it is even doubtful 
whether a satisfactory solution will ever be obtained ; 
and one reason is that very little indeed is known as 
to the actual weight of water which any given screw can 
send astern in a given time. It appears tolerably certain 
from Mr. Griffiths’ experiments that if screws could only 
get water enough they could deal with much greater 
quantities than ole have the chance of obtaining in the 
ordinary way. The whole question is far too complex to 
admit of being handled in a single brief article, and we 
hope to return to the subject. If we have succeeded in 
convincing any of our readers before unconvinced, that 
much power must unavoidably be wasted by any con- 
ceivable form of marine propeller, and that the most that 
can be done by the cleverest engineers or shipbuilders is 
to reduce that waste, our present purpose is answered. 


PLIMPTON V, MALCOLMSON, 


Arter a trial in the Rolls Court extending over six 
days, the great skate case was brought to a conclusion on 
Friday last, the verdict being for the plaintiff on all issues. 
The proceedings were cliaracterised by a considerable 
amount of what may, without disrespect either to court or 
counsel, be termed “vigour.” The fusion of law and equity 
is indeed complete, and if it were possible for any former 
Master of the Rolls to revisit the scene of his jurisdiction, 
he would Eephelsy: be thankful that he did not live in 
what must doubtless appear to him as a very dege- 
nerate age indeed. So greatly has our legal procedure 
changed, that he would scarely recognise his .own court. 
The issues were very simple, and it is really difficult to 
see why the trial should sak lasted as long as it did. 
The case has been -so fully reported in the aily papers, 
that we need say no more than that. it was an action 
brought by Mr, Plimpton, the wel!-known patentee of a 
roller skate, against Mr. Malcolmson, a gentleman living 
at Brighton, for infringement of the plaintiffs patent, 
which was dated August 25th, 1865. The defendant 
alleged in his answer that the patent was bad by reason of 
dard publication, and also because the specification was 
aulty. The case has several points of interest, but upon 
the present occasion we propose only to touch upon the 
question of prior publication. 

Mr. Plimpton is a native of America, and his first patent 
was taken out in that country on the 6th of January, 1863. 
Following the usual practice, the authorities at Washing- 
ton forwarded a copy of the “claim” to the Scientific 
Amerwan and also to the Patent-oftice in this country. It 
appeared in the Scientific American of the 24th of January, 
1863, accompanied by a sort of explanatory note by the 
editor, and it was published in the Commissioners of Patents’ 
Journal on the 6th of February of the same year. 
drawing of the American patent a) geist to have been first 

ublished ina volume entitled at ustrations accom - 
ing the Report of the Commissioner of Patents for 1863,” 
issued by Mr. Jewitt, an engraver, of Buffalo. <A copy ef 
this work arrived in the Patent-office Library on the 20th 
of July, 1865. It was all on the of the defendant 
that the description in the Scientific American, taken 
together with the drawing in Jewitt’s book, were sufficient 
to enable a workman to make the skate, and a large bod 
of expert evidence to that effect was given. It failed, 
however, to convince the Master of the Ro The experts 
were also examined with the view to show that the speci- 
fication of Mr. Plimpton’s English patent was obscuye in 
regard to his claim for the construction of “ runner” skates. 
Here also the defendant was unsuccessful. .The evidence 
of the experts, Messrs, Bramwell, Imray, Cowper, May, 
and Hulse, was singularly conflicting, notably in their 
estimate of the capabilities of the “ British workman.” 


We pass over this for the present, as we hope to consider: 


it on a future occasion. Nor do we enter into any 
description of the rival skates, as that part of the question 
will more properly be included in our article on the history 
of roller the first portion of which will be found 
in another column. 

As we have already observed, the question of. prior 
rublication is the point upon which we are more ially 
esirous of enlarging. It will be observed that the interval 
betwéen the arrival of the drawing annexed to Mr. 
Plimpton’s. American patent and his application for a 
patent in this country was only about six weeks, viz., from 
the 20th of July to the 25th of August, 1865. As was to 
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eden ore particular inquiry was made as to the kind 
of publicity which Jewitt’s book obtained. It was clearly 
roved that the book really did arrive in the Patent-office 
Fibrary on the date alleged, but it also appeared that it 
was not, according to custom, entered in the “ Donation 
Book,” which is a register, in chronological order, of works 
resented to the library. Nor was it proved that the 
k was in the library catalogue, and no evidence was 
offered to show that it had been placed on the shelves of 
the public room. The defendant was, in fact, unable to 
prove what became of the book, although he did show 
that if the book had been asked for it could have been 
seen. Taking the whole of the facts into consideration, 
the learned judge decided that the publicity given to 
Jewitt’s drawing was not such as to deprive Mr. Plimpton 
of the right to call his invention “new within the realm.” 
So far as we have been able to discover any dictum in this 
part of the judgment, it appears that in cases where prior 
publication is alleged it is necessary to prove not only that 
the book containing such publication was in a public library, 
but it must be in the public room of a public library in 
order to be, in the fullest sense of the words, “accessible 
to the public.” It is, however, somewhat doubtful whether 
his Lordship intended to lay down this as a ruling principle, 
for he observed, in another part of his judgment, that 
questions of prior publication must generally be settled 
according to the special circumstances of each particular 
case. The case of “Heurteloup’s Patent” was referred to, 
but there the book, in which the prior description was 
alleged to have been published, had not only been in the 
British Museum for two years, butit was proved that several 
copies had been sold by a London bookseller, who, more- 
over, stated that the book had almost always been in 
stock. The facts in Plimpton v. Malcolmson are widely 
different to those proved in “Heurteloup’s Patent.” 
His Lordship also pointed out that the defendant 
did not appear to be aware of the existence of Jewitt’s 
book so lately as July last, when the case first came before 
the Court. On that occasion he relied upon the publica- 
tion of the “claim” of Mr. Plimpton’s American patent 
in the Scientific American and in the Commissioners of 
Patents’ Journal. Were the matter rests for the present, 
but we understand that an appeal will probably be lodged. 
The moral to be drawn from the judgment is this: that 
the plea of prior publication is very unsafe, and that 
American inventors will do well to lose no time in securing 
their English patent, and vice versd. The rapid system of 
intercommunication which prevails at the present day, 
and the speedy publication of both English and American 
specifications are not altogether unattended with incon- 
venience. 
3ut there is another lesson to be derived from the case, 
and one which we hope will not be lost on the advocates 
for previous examination as to novelty of all applica- 
tions for patents. The present system of granting patents 
indiscriminately is not. perfect, but at any rate it does not 
involve the costly absurdity of killing a large number of 
patents which, if left to themselves, would speedily die, 
to say nothing of the “judicial murders” which would 
now and then be perpetrated by the examiners. Judg- 
ment was given on Tuesday last by Vice-Chancellor Bacon 
in a patent case which had occupied his undivided atten- 
tion for seventeen ddys. The question involved was also 
one of prior publication. There is no rapid method of 
deciding such questions, and as a matter of the barest 
justice the applicant must, under any system of previous 
examination, have the right to prosecute his appeal to the 
highest court. It is impossible to view with favour a 
system which would convert what is now the exception 
into the rule. . 

During the progress of the case, his Lordship made an 
allusion to the crowded state of the Patent-office Library. 
As the only permanent. Commissioner of Patents, he could 
hardly fail to be cognisant of the fact, seeing that it has 
been so frequently referred to in the Annual Reports of 
the Commissioners to Parliament. A temporary measure 
of relief was, it is true, obtained by the construction of 
the new reading-room about ten years ago, but the number 
of patents has increased so rapidly that the room ought to 
be at least twice the size. 1t is an intolerable nuisance 
that the labour of making a search, already sufficiently 
wearisome, should be enhanced by the necessity of climbing 
up ladders to reach shelves more than ten feet high. This 
is not a mere sentimental grievance ; we speak from expe- 
rience, and if any one feels inclined to take a different view 
let him try the effect of a day’s search amongst the speci- 
fications, and at the close of his work send us a candid 
report of his symptoms. ; 

We have said nothing about the extremely valuable col- 
lection of works of reference and technical periodicals 
which the library contains. Many books of that charac- 
ter are hidden away in the “small rooms” which his 
Lordship referred to, whereas they ought to occupy a pro- 
minent position in the public reading-room. We must nct 
be understood as blaming the librarians—they do the best 
that they can. Sitting in his own court, Sir George Jessel 
is ever ready to consult the public convenience. 4s it too 
much to ask him to show the like consideration to the 
public in his capacity of Commissioner of Patents ? 


THE SEVERN BRIDGE. 

Amone the very few important engineering operations at 
resent being carried out in Great Britain, the railway 
ties over the Severn near Lydney takes a high place. 
We have already described and illustrated this bridge in 
our impression for August the 27th, 1875. Its construc- 
tion was authorised in Parliament in 1872. The Severn 
Bridge Railway, five miles long, begins at Lydney, where 
it makes a junction with the Midland line. The com- 
panies interested are the Midland, the Gloucester and Bir- 
mingham Navigation Company, and the Severn and Wye 
Railway Company. These have all subscribed consider- 
able sums. The bridge will consist of thirteen 134ft. spans, 
one span of 134ft. Gin., two spans of 327ft., and five of 
171ft. The headway varies from 70ft. to 50ft. The 
swing span at the north side is 196ft. long. The 
total length of the bridge will be 4162ft. The 





a are constructed of wrought iron, on a modi- 
cation of the bowstring principle. They will be sup- 
ported on cast iron syiteloes sunk through the bed of 
the river and let into the solid rock beneath to a depth 
of three or four feet. The sinking of the cylinders was 
commenced at the end of August or beginning of Septem- 
ber, last year ; and ten of the piers, extending nearly half 
way across the river, are now so far complete that the 
cylinders have reached the solid rock. The bed of tae 
river is composed of a tenacious sand intermixed with 
clay, about 28ft. deep. The presence of the clay is, on the 
whole, beneficial, as it renders the sand almost imperme- 
able to water, and it has been found practicable to excavate 
inside the cylinders in the ordinary way, without the aid of 
pneumatic apparatus, By a very simple arrangement of the 
staging, the sinking of the cylinders perfectly in line has 
been easily accomplished. They now rest on the rock. The 
work of sinking them into this will be effected by the aid of 
compressed air, as the water finds its way easily enough 
between the rocks and the sand, and through fissures in the 
former. The pneumatic apparatus for this purpose is now 
in course of construction, and will shortly 6 delivered on 
the works. After the cylinders have been properly bedded 
in the rock, they will be filled up with concrete. The 
cylinders themselves are a peculiarly good job. They were 
cast in 4ft. lengths, and both flanges were faced at once in 
a special lathe. So true are the surfaces that a little wet 
red lead paint suffices to make the joints perfectly water- 
tight. This method of fitting is much superior to that in 
which the staunchness of the joints depends on a sheet of 
india-rubber or felt interposed between the flanges. It is 
a little more costly in the first instance, but the result is 
well worth the outlay, and the system is undoubtedly one 
which should always be adopted when it is practicable. 

The staging of the bridge has been well designed and 
carefully executed. It is false economy to attempt to carry 
out great bridging operations with cheap ricketty scaffold- 
ing; and instances might be cited where very imper- 
fect work resulted from injudicious attempts to save money, 
timber, and time. With good staging up, half the work 
may be said to be accomplished, and its presence enables 
difficulties to be overcome with ease and certainty which, 
without « good basis for operations across a stream, cannot 
be dealt with either satisfactorily or cheaply. In erecting 
the Severn Bridge staging an unusual obstacle was encoun- 
tered. The clayey sand offered a species of passive resist- 
ance to the driving of the piles, the effect being much the 
same as thongh they were being driven through india- 
rubber. The plan suggested some time since by Mr. 
Brunlees for driving piles under such circumstances 
was adopted with the best results. A gaspipe about 
an inch in diameter is let down to the point of the 
pile, and through this a jet of water is forced, With 
the aid of the jet the piles went down easily. 
The scaffolding for the superstructure of two of the 
spans is now being erected. Seven of the 134ft. spans 
have been delivered on the ground by the contractors, 
Messrs. the Hamilton Windsor Iron Company, and the 
remainder of the spans were in course of construction at the 
works of this company in Liverpool. In connection with 
this subject, we may add that the superstructure of the 
swing bridge across the new canal at Sharpness has been 
delivered ready for erection, and the earthworks and 
masonry of the railway «pproach to the bridge are also 
making satisfactory progress. 





THE STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS. 


AT a period when every part of our national system of educa- 
‘tion is being critically examined, when the necessity for scientific 
training is becoming more and more obvious, while rumours of 
foreign advances in enterprise and learning disturb our equani- 
mity, it will not be out of place to point out some of the facilities 
for acquiring knowledge which will enable the youthful engineer 
to prepare himself for the career upon which he is entering. In 
a former number we drew attention to the supplemental meet- 
ings at the Institution of Civil Mngineers, at which the papers 
of students are read and discussed. The class of students of the 
Institution is one which confers many advantages. During the 
eight years of its existence—it was established in November, 
1867—it has already been joined by 650 members, 141 of which 
have been elected associates, while nearly 400 still remain on the 
books. Admitted by the council on the recommendation of the 
member or associate under whom they are or have been pupils, 
they may remain students until the age of twenty-six, during 
which time they enjoy nearly all the privileges of other members, 
while their contribution is considerably less. They have access 
to the meetings, and to the library of the Institution, and they 
receive the valuable Minutes of Proceedings from which so much 
information is to be obtained. There are additional opportuni- 
ties, however, of mutual improvement, which should be highly 
prized by those whose range of experience is necessarily limited. 
At the supplemental meetings the papers brought forward are 
often very valuable. The meeting is usually presided over by a 
member of council, and the discussions, criticism, and comparison 
of experience have been both instructive and pleasant. Besides 
this, the students alone have the privilege of competing for the 
“Miller’’ Scholarship of £40, tenable for three years, offered by 
the council to the most deserving candidate, while other valuatle 
prizes are awarded each session. It will be seen from this that 
the young engineer who desires to become practically acquainted 
with his profession, by joining this class of the Institution as 
long as he is debarred from entering a higher grade, will be put 
in possession of sources of inforniation and opportunities for 
development which he should be careful not to neglect. 


IRONMAKING EXPERIMENTS IN CENTRAL INDIA, 


THE communication by Mr. Walter Ness from Warrora to the 
South Staffordshire Mill and Forge Managers’ Association, 
describing his attempts on behalf of the Government to smelt 
the rich native ironstone with the coal of the Central Presi- 
dency, which contains 13 per cent. of ash, has just been dis- 
cussed at a meeting of that body. The paper indicated that the 
experiments had not been altogether successful, the iron failing 


+ 


to become fluid, and becoming a spongy mass of a consi y 


tion it was shown how mealy grey coal, not greatly inferior to 
that of Warrora, had been made available to blast furnace pur- 
poses through holes being made in the furnace above the 
tuyeres and against the bosh, and the accumulated ashes and 
cinders being raked out, two or three cartloads at a time, three 
or four times a week. In this way the furnace had 
kept his furnace from “ gobbing ;’’ but the quality of the iron 
suffered by the inferior coal, and the yield was less by from 
three or four tons a turn. It was believed by some members 
that Mr. Ness would best succeed by commencing his experi- 
ments with small furnaces ; but others were agreed that if Mr. 
Ness placed his tuyeres some 18in. higher up the furnace than 
the mark defined in the plan, and therefore nearer to the zone of 
fusion, he might with advantage even increase the height of his 
furnace. It was pointed out that it was the custom in Staffordshire 
to consume a whole month in airing the furnace before a new 
plant was charged with its full burden. Proposed experiments 
at Woolwich with Indian ore, it was affirmed, would tend but 
slightly towards the elucidation of the problem which the 
Government had sent out Mr. Ness to solve, unless they should 
be conducted with Indian coal ; but it was not deemed unlikely 
that success would ultimately attend the experiments to utilise 
the poor coal of the Indian Dependency in the smelting of iron. 
The further discussion of the subject was adjourned till the 
annual meeting of the association, where members, who are 
authorities upon blast furnace management in South Stafford- 
shire, will, by special desire, enunciate their views. It is quite 
clear that the poverty of the coal hitherto found in India pre- 
sents difficulties which can only be overcome by frequent and 
varied experiment. Since, as we understand it, the Indian coal, 
as well as the Indian stone, will be experimented with at Wool- 
wich, we look to find that those experiments will advance the 
practical discussion of the question an important stage. Never- 
theless we are happy to find that the Staffordshire men are 
determined to keep the subject before them, until, supplied with 
all requisite detailed data for forming accurate conclusions, 
they have exhausted the aid it is within their power to render 
to Mr. Ness and the Indian Government. 


SCREWS IN CASINGS, 

Mr. Grirritus, whose experiments with H.M.S. Bruiser we 
gave in No. 1022, vol. xl. of Tux Encryerr, has been making 
some further trials with models at the swimming bath of the 
Greenwich Hospital Schools. The results which he has obtained 
from these latter trials are somewhat remarkable. Taking two 
models representing the type of the long narrow, and the short 
broad ship, both of the same displacement, and being respec- 
tively 5ft. long by 74in., beam, and 3ft. 14in. long by 14in. beam, 
Mr. Griffiths showed, by towing them at the ends of a cross 
beam, that the resistance of the water on the long one was to 
that on the short one as 3 to 5. On putting a pair of twin 
screws in the ordinary position at the stern of the long ship, and 
driving them for sixty seconds by means of a piece of clockwork 
machinery, the model was propelled through the space of 55ft. 
The short vessel, however, with the screws in the same position 
was only propelled, with the same machinery, through the space 
of 28ft. in sixty seconds, but when the screws were placed inside 
tunnel casings with lip orifices, the model was propelled through 
a space of 62ft., being, as will be seen, greater than that 
traversed by the lung model when propelled in the ordinary 
manner, It was also found that even when the screws were 
placed in the ordinary position in the short model, but the tun- 
nels left open in front of them, a better speed was obtained than 
when the tunnels were closed, though not so good as when the 
screws were actually in the casirtgs. These results were con- 
sidered of so much value by a gentleman representing the Impe- 
rial Russian Governinent, who was present at the trials on Satur- 
day last, that, at his suggestion, Mr. Griffiths has undertaken to 
have a model of a circular ironclad made, and to conduct some 
trials therewith as to the difference of speed to be obtained by 
his system over that now used in the Popoffka. 


ENERGETIC WORKMEN, 


Ir has long been asserted that the English working man is 
lacking in energy, and that he fails to take an intelligent view of 
his position, his rights, and his duties. Itis with much pleasure, 
therefore, that we record an interesting circumstance, which 
goes to show that the old “thorough” spirit has not yet died 
out in the hearts of the working men of Great Britain. The 
masons and plasterers of Plymouth and Devonport have too long 
groaned under the burthen of piece-work. The example set by 
Erith was not to be overlooked. ‘ Who would be free, himself 
must strike the blow.” The plasterers and masons determined 
after a little reflection, that the simplest method of putting a 
stop to piecework was to prevent the masters froin measuring up 
the work done. The total absence of complexity about this 
arrangement commends it to the world. The idea was an 
inspiration, The next thing to settle was the means of preventing 
the masters from measuring up work. This was a mere detail 
arranged in a moment by a notice to the effect that if any fore- 
man is “found measuring up work to see how much a man has 
done, the job on hand shall be stopped immediately.” We are 
happy to add that the scheme is working splendidly. There is 
every prospect that the masous and plasterers of Plymouth and 
Devonport will not be troubled with either piecework or day- 
work much longer. The South-Western Railway Company, at 
all events, who are about to erect a large terminus, have decided 
that the building shall be of wood instead of stone. Here is a 
chance for the carpenters. If they are equal to the occasion and 
will only follow the example set by the plasterers, the railway 
company will probably have to go without their terminus, and 
a great deal of money which would otherwise have been spent 
in Plymouth will be saved. 


STEAM ROAD ROLLERS AND LOCAL AUTHORITY. 


Tue arbitrary and indiscriminate exercise of the authority 
attached to the position of surveyor of roads seems likely to 
bring trouble down upon the heads of those who may be charged 
with such abuse of power, and censure upon an unoffending and 
most valuable public servant. Steam road rollers have proved 
to the macadam road maker one of the most valuable tools ever 
placed at his disposal, not only in enabling him to produce a 
well compacted road with great economy, but to accomplish that 
in a comparatively short time. It appears, however, that this 
eminently valuable tool sometimes gets into the hands of those 
who make its use a pretext for public annoyance. Probably no 
one expects parochial authorities to be directed in their proceed- 
ings by the dictates of the common sense and reasoning which 
always have to precede and accompany any undertaking brought 
to ful issue by ordinary human beings, but no one could 





similar to what is known in finished ironworks as a puddler’s 
ball. Several letters had been received upon the subject from 
different parts of the kingdom. One writer, who claimed the 
right to work the celebrated ironstone of India over hundreds of 
square miles of jungle, sought the views of the association, 


based upon Mr. Ness’s letter. In a free discussion of the ques- | 





have imagined that the language used by these estimable bodie: 
is not ordinary English, but one in which “road repairing” 
means, when translated into that language, “road stopping ;” 
but such seems really to be the case, for no sooner is it decided 
that a certain road needs repairing, and that decision often comes 
tardily enough, than a barrier is forthwith constructed at both 
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endsof a certain stretch of the road, often with a police coastable 
to each, tc see that no sorely inconvenienced nger attempts 
temporarily to remove one of its rails, and to this is added, super- 
erogatively enough, a notice board, informing would-be users 
of part of the road, that “this road is stopped.” This may, 
however, be the nearest approach toa playful joke that these 
worthies deem it within their dignity to make. Only recently 
when the new and old parts of Whitehall roadway within the 
vicinity of the new Foreign-offices were being newly dressed, it 
was deemed essential that the whole width must be done at the 
same time, and that all vehicular traffic must be diverted from 
Parliament and King-streets to the Thames Embankment from 
Westminster to Charing-cross Bridge, making thereby a detour 
of the greatest inconvenience to several thousand travellers per 
day, and which was wholly unwarranted. The roadway in question 
is from 90ft. to 100ft. wide, or about double that of Parliament- 
street, through which almost the whole of the traffic passes, and 
no argument can be adduced which shall justify the shutting in 
from the public of more than at most 60ft. of this road at one 
time. In this case every facility existed for so doing, as while 
the eastern side of the road was being repaired, the traffic would 
have passed through King-street and Parliament-street while the 
west side was beingdone, Two steam rollers could have worked 
as well on 60ft. as on 90ft., and the road when finished might 
have been an equally good job. Within a few days a similar 
iece of parochial mismanagement has been exhibited on the road 
tween Piccadilly and Kensington, Here the public inconveni- 
ence has been much greater than in the case above cited, for 


. the detour made necessary of nearly a mile in length, practically 


doubled the journey and fares of many cab passengers, besides 
the great loss of time to all who travelled on the road between 
west London and Hammersmith. The road in this case, however, 
was not so wide in some parts as the former, but this forms no 
excuse whatever for completely blocking the street, When a 
street or road is too narrow to admit of the traflic passing on 
one half while the steam roller traverses the other, and when 
blocking the street causes a detour of more than at most a 
quarter of a mile, the rolling should be done by the heavy horse 
roll, This will of course take longer than rolling by steam, but 
the rolling will be somewhat helped by the traflic, and the latter 
will not, of necessity, be much impeded. But in the majority of 
cases the superior road obtained by the use of the steam roller 
may be secured without resorting to any such extreme measures 
as closing the whole street or road, as in the above and other 
notable instances, such as Victoria-street, Westminster, also 
lately “stopped,” and even when the streets are of necessity 
blocked, they might be opened at evening time when heavy 
traffic is over, and when light traffic is so much inconvenienced 
by “stopping.” It may be suggested that these matters are 
better managed in Paris, There the steam roller works at night. 








PRIVATE BILLS IN PARLIAMENT. be 


Tue proceedings in the Examiners’ Court have been very 
largely determined since our last number, The Examiners have 
now gone through the “General List of Petitions,” and the 
result shows that of the 266 petitions for Bills which it contained 
225 were found to have complied with the Standing Orders; 
eight had not complied; three were part heard and adjourned; 
16 were postponed; and 14 withdrawn. Of the 225 petitions 
which have thus fulfilled the requirements of the Standing 
Orders, 99 are for railway Bills, including a dock Bill and a har- 
bour Bill promoted by railway companies, and a railway Bill 
promoted by a dock company. Twenty of these applications are 
for Bills to incorporate new railway companies; 17 for—-more or 
less—Amalgamation Bills; 16 for Extension of Time Bills; and 
four for Abandonment Bills, With the exception of the Great 
Northern, all the “heavy” railway companies have important 
“omnibus” Bills in the number which have passed Standing 
Orders, Six of the eight cases of non-compliance to be now sub- 
mitted to the Standing Orders Committee of the two Houses 
relate to railway Bills. Twelve of the 14 petitions withdrawn 
were for Bills tv incorporate new railway companies. The 
Examiners will resume their sittings on the 9th inst. 

The requisite proofs of compliance with Standing Orders have 
been given in the following cases:—Great Northern Railway; 
East Norfolk Railway; South Wales Atlantic Steamship Com? 
pany; Campbeltown Burgh and Harbour; Ivel Navigation; 
Upper Inny Drainage; Stonehouse Pool Improvement; Pegwell 
Bay Reclamation; Chesterfield Water and Gas; Southampton 
Gaslight and Coke; Newport (Monmouthshire) Improvement; 
Norwich (City) Water; Edinburgh and District Water; Edin- 
burgh Improvement; Lincoln City Commons; Horncastle Gas; 
Smethwick Local Board, Bridgwater Water, York New Water; 
Redcar and Cotham Gas; Manchester and Milford Railway; 
Caterham and Godstone Valley Railway; Bundoron and Sligo 
Railway; Ruthin and Cerrig-y-Druidion Railway; Kilsyth and 
Falkirk Railway; Lyme Regis Railway; South Metropolitan 
Gaslight and Coke Company; Imperial Gas; Burntisland Burgh; 
Shepton Mallet Water; Queensburough Harbour; Kirkcaldy 
Burgh and Harbour; Leven Harbour; West Ham Local Board; 
Great Northern London Cemetery; Dunfermline Water; Upping- 
ham Water; Tipton Local Board (Gas); Westbromwich Improve- 
ment (Gas); Sillar’s and Wigner’s Patent; and Thames Tunnel 


ny. 

The Standing Orders have not been complied with in the cases 
of the Midland Counties, the Shannon Junction Railway, and the 
Mersey Railway. The memorials against the Greencastle and 
Kilkeel Railway and Pier and the Rostrevor Improvement Bills 
have been withdrawn, and the Bills certified as in compliance. 
The Bodmin and Wadebridge Railway and the Bideford and 
Westward Ho Light Railway petitions have been withdrawn. 
The cases of the Gorsedda Junction and Portmadoc Railway, the 
North Metropolitan High Level Railway, the Walsall Improve- 
ment Commission Gas Purchase, and the Southwold Railway are 
postponed to the 9th inst.; the Temple and Warleggan Railway 
and the Letterkenny Railway (both further) to the 14th inst.; 
the Southern Railway to the 25th inst.; the Cornwall Minerals 
and Lostwithel Railway to the 21st inst.; the London and South- 
wark Arcade Bridges to the 15th inst.; and Smith’s Patent to 
the 28th inst. The formal proofs have been taken in the opposed 
case of the Dublin South City Markets, and the further hearing 
adjourned to the 9th inst. The Dublin Port and Docks Board 
(Bridges) is postponed to the 21st inst. 








Fayou Resprrator.—At a recent séanee of the Société de 
l’'Industrie Minérale, M. Baretta gave a detailed description of 
some mining operations carried on in the Beaubrun colliery in the 
midst of deleterious gas by the aid of the Fayol respirator. A 

e was successfully erected and a communication made with an 
adjoining pit, thus preserving for future working an important 
seam of virgin coal. gangs of men were able to work forty-five 
minutes, and even an hour ata time without interruption, and 
that without difficulty, whereas, without the apparatus, no man 
could remain in the mephitic atmosphere for more than three 
minutes, 








HISTORICAL NOTES ON ROLLER SKATES, 
Nok 


Few things give greater pleasure to persons who are in 
the habit of acting on the principle of ni admirari, or 
whose minds are of the destructive order, than to demon- 
strate the antiquity of that which the rest of the world 
are running after as the latest novelty. The mental atti- 
tude which regards the apothegm of the Preacher that 
“there is no new thing under the sun,” as enshrining an 
absolute truth, is bymo means uncommon, especially with 
our German friends. We are accustomed to see the labo- 
rious critics of that school plunge headlong into the misty 
past, bringing back with them something which they regard 
as indubitable evidence of the truth of their favourite 
principle. We can well imagine with what glee they would 
produce the following ancient nursery song as irrefragable 
evidence of the antiquity of roller-skating, and by inference 
of roller-skates :— 


Three children sliding on the ice 
Upon a summer's day, 

As it fell out, they all fell in, 
The rest they ran away. 


Now had these children been at home, 
Or sliding on dry ground, 

Ten thousand pounds to one penny, 
They had not all beer drown’d. 


This ballad, we may remark, is supposed to date from the 
seventeenth century, but that ponderous joker, Professor 
Porson, translated it into Greek, and it was actually pub- 
lished in a newspaper as a fragment of an old Greek play. 
It imposed upon some for a time, and was probably quoted 
as evidence of what is, we believe, disputed, that the 
ancients were acquainted with the art of skating on the 
ice. Before we begin to be serious, we may point out that 
the idea of skating on the ice “ upon a summer’s day” has 
been brought into the domain of actual fact. Mr. Gamgee, 
whose experiments on the manufacture of artificial ice are 
well known, has, we understand, lately devised a system of 
freezing apparatus, by which a large sheet of ice may be 
obtained, even under the most unfavourable atmospheric 
conditions. We must not be taken as depreciating any 
merits to which Mr. Gamgee’s scheme may be entitled, if 
we point ont that the idea is not quite new. Mr. A. W. 


Parker took outa patent for “ glaciaria,” or skating places, 


as far back as 1865, the object of the invention being “ to 
maintain ice in a congealed condition, so that it may be 
skated or slidden on.” Itis quite time, however, to 
approach the more immediate subject of our article. 

We cannot in truth assign a very high antiquity to the 
art of rolier-skating, as the earliest roller-skate with which 
we are acquainted is that patented in France by one 
Petitbled, on the 12th of November, 1819. Untortu- 
nately, we are not in a position to furnish any detailed 
account of it, as the official publication gives the title of 
the patent only. It is described as “a new roller-skate, 
for performing in rooms all that a skater can accomplish 
on ice with ordinary skates.” We have searched through 
the indexes of several periodicals of the day to see if 1t 
had been noticed, but without success. 

The next inventor was an Englishman, Mr. Robert 
John Tyers, of Piccadilly, where he carried on the business 
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_TYERS—1823, 
of a fruiterer. His patent is dated April 22, 1823 


(No. 4782), the title being “a machine or apparatus to 
attached to boots, shoes, or other covering for the feet, for 





the Big’ ays of travelling or pleasure.” His a tus, 
which he calls a “volito,”is illustrated by the plowing 
sketches. Only a single line of wheels is affixed to each 
volito, and that in the centre of it. Itis requisite also 
that the middle wheel should be rather larger or greater 
in diameter than those on each side of it, and that the 
adjoining ones again should be rather larger than those 
next to them, and so on to each extremity of the 
volito, In case the wheels are all of the same size the 

must be so placed that their lower parts or edges may all 
touch a line which must be a portion of a circle. The in- 
ventor further states that one wheel should be placed 
under, or nearly under, the heel of the person using the 
skate. In Figs. 1, 2,3, AA is the stock or wooden part of 
the volito; B B, a frame made of metal secured to the 
stock A A by the screws CC. On each side of this frame 
ears, D D, are placed, having! square holes on one 
side and round holes on the other side, for the purpose of 
receiving the screwed pins, E E, upon which the wheels, 
G G, turn. The wheels are made of brass or cast iron, and 
have rounded rims when intended for use on hard, smooth, 
and level stone or brick pavements, oak floors, or other 
similar surfaces. When, however, it is desired to .travel 
over hard and smooth gravelled footpaths, the wheels 
should be made as broad as the frames will permit, and 
sometimes the inventor proposes to employ wider frames 
in order to receive still broader wheels. H is a stop which 
may be made to form part of the frame BB, or be removable 
at pleasure, as may also the nose or turned up part I, 
at the opposite end of the volito. Fig. 2 is a section 
of the skate. Figs. 4 and 5 show another method cf 
making the volito, which differs mainly from the first plan 
in that the holes for the pins are made in the sides of the 
frame B B, instead of in the ears. Instead of the stop H 
of Figs. 1, 2,3, another wheel G is introduced at that end 
of the volito, and the nose I is omitted. In case, how- 
ever, it is wished to introduce a stop, the wheel G is made 
to take out, a stop being put in its place. Whether Mr. 
Tyers’ skate ever came into general use we are unable to 
say. It was, however, described in Gill’s Technical 
Repository for 1823, vol. 4, p. 295; Register of the Arts 
and Sciences for February 1824, p. 136; and also in 
Hebert’s Encyclopedia, art. “Skates.” It was briefly 
alluded to in the Mechanics’ Magazine of the day. It is 
not probable that skating with Mr. Tyers’ volito ever 
became a popular amusement, or it would certainly not 
have escaped the pencil of the veteran caricaturist, 
George Cruikshank. We are able to say with some- 
thing like certainty that it does not appear in any 
of those marvellous cartoons which were.so popular 
half ‘a century ago. Nor do we recollect ever 
having met with any mention of the pastime in the 
periodicals of the day. But besides this, the machine is 
very imperfect from a mechanical point of view, as the 
axles are always parallel, and motion in anything but a 
straight line could only be performed by balancing the 
body on the central roller and giving a twisting action to 
the foot. This defect is, of course, common to all such 
skates, and it remained for Mr. Plimpton (whose very 
elegant and ingenious skate we shall describe in its proper 
place) to elevate roller skating almost to the position of a 


fine art. 

We must now travel back to France, where we find that 
on the 26th of July, 1828, Garcin took out a patent 
for five years, for an “apparatus termed a ‘ cingar,’ for 
skating on a prepared surface at all seasons of the year.” 
It consists of a foot-plate w, to which are adapted three 
rollers b, c, d,. which revolve after the manner of the wheel 
of a barrow in the bearings ¢ ; these bearings are screwed 
to the sides of the foot-plate, and are repeated on the 
other side of the skate, as shown in the end view. The 
foot-plate is slightly recessed, so as to allow space 
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GARCIN—1828. 


for the rollers to revolve. The middle roller is, 
as shown, rather larger in diameter than the other 
two, so as‘to allow the skate to be slightly tilted either 
backwards or forwards. The rollers may be either of wood 
or iron, and are intended to be used on stone pavement, or 
still better, as the inventor says, on a surface of cast iron ; 


f is an arm for carrying the rg» g, which is used for arrest- 


ting the motion of the skater by throwing the weight of 
the body on the stop. The drawing is accurately copied 
from that annexed to the specification, but the stop is 
obviously placed too high above the skating surface. e 
skate is attached to the foot by means of straps as shown 
in the drawing; 77 are bands of iron running up the leg 
and supporting at their upper extremities the strap an 

buckle 4, which is intended to come either just below the 


be | knee, or in the middle of the leg. 


Although not strictly belonging to our subject, we may 
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refer to a humorous ving which ap in L’JUus- 
tration (the French Tdustrated News) of March 30, 1844. 
lt is entitled “ Patineurs en Chamb shone bien wee 
fitted up to represent a winter scene, i 
ain ise prepared an ne So es Caer surface. 
Skaters are disporting ves in the “ école des 
patineurs,” as it is called, but.one of the performers meet- 
ing with a heavy fall, the floor gives way, and he is preci- 
pitated into the room below, to the no small astonishment of 
the party there assembled. The skates shown are like those 
colony used on ice, and it does not ap whether the 
contretemps is absolutely fictitious or founded on fact. We 
merely allude to the sketch as evidence that the irea of 
artificial skating had not been entirely lost sight of. __ 

For a period of more than twenty years ruller-skating 
proper appears to have made no progress, at least we have 
ee to record until April 16, 1849, when the 
“ Prophéte” was performed for the first time at the Paris 
Opera. Those of our readers who can carry their recollec- 
tions back to that period will remember with what 
enthusiasm the work was received, and how greatly the 
Pas des Patineurs in the skating scene of the second act 
was admired. Weare unfortunately unable to say what 
kind of skates were used on that occasion, but it is not 

robable that they were very different from those already 
iowa, The opera was given at Covent Garden on the 
24th of July of the same year. The Atheneum of the 
day, in noticing the performance, mentions the “real ice 
dances,” but that must surely be an error. 

The next step in the history of the subject is Mr. Joseph 
Gidman’s skate, which was provisionally patented on the 
28th of December, 1852 (No. 1176). e footstock of the 
skate, as shown in Figs. 1 and 2, contains three axles, the 
central axle ing two rollers, and the outer axles 
one roller each. The hinder end of the frame in which 
the axles revolve is carried down so as to form a break 
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GIDMAN—1852. 


or stop. Fig. 2 is a plan of the skate from below. One of the 
wheels is shown separately in Fig.3, the axle being mounted 
in anti-friction bearings. The quadrant-shaped piece a be is 
a scotch or stop to prevent the rollers from moving at the 
time the stroke is being made. To allow for wear, the 
fore roller, which is the one to which the scotch is applied, 
is made a little larger than the others. The footstock is 
attached to the frame carrying the rollers by the steel 
springs shown in Fig. 1, the pillars being for the purpose 
of giving increased steadiness. Straps passing through 
the apertures } and d are used for fastening the skate to 
the foot, and additional firmness is obtained by the heel 
piece efg. Mr. Gidman’s skate is, it must be admitted, 
neither elegant in form nor ingenious in contrivance. 

We must break off here for the present, and if those of 
our readers who may be in possession of information on 
the subject of roller-skates will kindly assist us in render- 
ing this sketch of the history of the fashionable amuse- 
ment of the hour more complete we shall be very 
grateful. 








SoutH KENSINGTON MusEuM.—Visitors during the week ending 
January 29th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9628; mercantile marine, building 
materiale, and other collections, 853. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.m. to 4 p.m., Museum, 1768; 
mercantile marine, building materials, and other collections, 68. 
Total, 12,317. Average of corresponding week in former years, 
12,597. Total from the opening of the Museum, 14,832,642. 
Patent Office Museum, 6665. Total number since the opening of 
the Museum, free daily (12th May, 1858), 3,380,531. 

THE PROPOSED TECHNICAL COLLEGE FoR GLASGOW.—The pro- 
moters of the movement for the establish t of a Technical Col- 
lege in Glasgow, held a meeting the other day, and resolved to 

with the erection of uildinge for a School of Weaving, the 

object of which, is to instruct young men employed in connection 
with the textile trades in the practical work of the manufacture. 
The subscriptions a in behalf of the Technical College now 
amount to about £11,000, and the Weaving School is only one of the 
several departments (including that of engineering) which the col- 
lege is intended to embrace. Ground has been purchased and 
lans _ for the Weaving School, and ten steam power 
mms and two hand looms See toun guntanie® 00ho college by 
manufacturers, 








PUBLIC WORKS IN INDIA. 
(Concluded from page 68.) 

deal too many of the old modes of executing labour 
carried on in the department, and they remain as not 
old systems, but also detrimental to the pro- 
is looked for in this age of science. The young raw 
material from Cooper’s Hill College, when poste to hin dy in 
the “glorious East,” will be too apt to fall into the groove whi 
leads to ease and amusement; and al his convictions, 
drawn from his scientific education, may with what he 
in the shape of primitive or obsolete methods of 
carrying out work, his youth, the novelties of the country, with 
the surrounding influence of slow progress, may in most cases 
neutralise his efforts at reform. 

In the — of Mysore, Southern India, there are a number 
of men who are now becoming disorganised for want of attention 
on the part of the local government. They are raised in com- 
panies of a hundred, each company being divided into twenties ; 
each twenty have a Duffadar, while the whole company have a 
head man or Jemadar. These men, called “ Khaliauts,” are not 
like the ordinary cooley ; they work and mean work ; they have 
an esprit de corps ; they are chosen men, well formed, strong, 
and vigorous, and by proper management can be worked almost 
as well as English oniienen-aage in these times of independent 
feeling and strikes, it may not be too much to assert that they 
may be made to work as well and with a far better spirit. The 
illustration to this paper, page 78, gives a representation of 
two gangs of Khaliauts—about forty-four— engaged in conveying 
a large cut stone from the quarry to the intended works. The 
Jemadar is generally of the Brahmin caste, and therefore physi- 
cal labour to him is objectionable in the extreme ; his duties con- 
sist in giving directions. The Duffadar, on the contrary, is a lower 
caste man, and does not disdain to put a shoulder to the wheel 
at times. The illustration shows two other methods of trans- 
porting the same stone, the last or most modern being that of 
the truck on temporary rails. 

During the construction of the Sreeramadavaru Dam in 1868- 
69, a large number of costly stones were quarried about three 
miles from the site of the proposed works. They were intended 
to form front and rear crest copings to the dam. The cross 
section was 2ft. 9in. by 1ft. 3in., and their average length was 
about 5ft. A very serious fraud had been committed in the 
preparation of these stones, well known in the district as the 
“Chuckrapawny fraud,” and although the ostensible loss was 
only a few hundred rupees, the actual loss to the Government 
involved some thousands. The fraud was committed by intro- 
ducing forged numbers into printed forms of work turned out, 
but which had not been executed, and on these payments 
were made by the engineer sixteen miles distant from the works, 
he being too fully occupied with multifarious duties to discover 
the fraud. After the fraud had been detected, and the perpe- 
trators punished, and as the works had suffered through defec- 
tive management, a new executive engineer was posted on the 
work itself, to deal with a state of things difficult to explain. 
The Brahmin exulted. But stones had been passed and paid for 
quite unfit for what they were intended; costly dressed coping 
stones had been cut to various sections, when they should have 
been cut to one. Ashlar stones for the rear face of the dam, 
which should have been lft. in depth, ranged from 10in. to 
lft. 2in. There was no distinction between headers and 
stretchers, and consequently parts of the long rear protection 
wall had given way in three distinct places, forming large 
breaches, because there had been no long headers to tie the 
work into the body of the dam. Lime had been taken out of 
the pit when it had been paid for, and resold as new material, 
and again placed there, and so on, &c. The dam itself for which 
all these materials were prepared was at that time a long heap 
of stones, very badly put together from a bad design, and 
all was chaos. The new executive engineer found that it would 
require a good deal of energy to cleanse away the bribery and 
corruption, even before the essential work of construction was 
renewed; and in doing this the qualifications of a London detec- 
tive were as much needed as those of the engineer. 

Attention was at once directed to the large and costly cut 
stones which were then being conveyed from the quarry to the 
site of the dam by Khaliaut coolies by means of slings and 
bamboos, as indicated in the accompanying illustration as the 
primitive method No. 1. The stone being 5ft. x 2ft. Yin. x 
lft. 3in.=17°18 cubic feet x 150 lb. (that being the weight of 
a cubic foot)=17°18 x150=2577 lb., or 1 ton 3 cwt. total 
weight. As the stone was supported by forty-eight men, each 
man sustained a weight of 54 Ib., or nearly half a hundredweight. 
A little consideration will, however, show that undue weights are 
given from one to another in the course of transit. The dis- 
tance from the quarry to the dam was about three miles, and the 
time occupied in going there and bringing the stone was a day. 
The men were paid at the following rates :—Jemadar, or head 
man, per diem, 7 annas; Duffadar, or second man, per diem, 
5 annas: Khaliauts, number, forty-four, 4 annas each—176 annas; 
total, 188 annas. 

a1 rupees 12 annas=£1 3s, 6d. 

To summarise from the above figures, it will be understood 
that the cost of transit alone per cubic foot for the whole journey 
amounted to 10 annas 10 pie, or about 1s. 44d., while the cost 
per mile per cubic foot amounted to 3 annas 7 pie, or 54d. Here 
was a waste of Government money. Five hundred tons or more 
of these and other stones had been conveyed in this expensive 
manner. Again, these finely cut stones were not needed. The 
dam would have been just as useful without them; but they had 
been made in accordance with a most ill-considered design, and 
as they were manufactured they were of course ultimately 
utilised, as they could not be appropriated for other purposes. 

The men were at once transferred to other and more profitable 
duties, and the remainder of the stones were conveyed from the 
quarry by a couple of bullocks and a strong cart, as represented 
by method No. 2, at a contract price of rupees 3, or 6s. for each 
stone, which reduced the cost per cubic foot for the whole jour- 
ney to 2 annas 9 pie, or about 4d, while-the cost per mile per 
cubic foot came to 11 pie, or 14d. 

The third method was lastly resorted to—the stone on a 
truck and temporary rails, the latter being laid at an inclination 
of 1 in 75, so that the minimum amount of force was only neces- 
sary to carry the stones to the works, and the trucks returned 
empty up the incline. One man only was needed, although 
he was generally accompanied by an assistant as brakesman, &c. 
Taking two men, the following result would give the cost:—Ten 
stones were conveyed in this manner in a day, the “lead” being 
1000ft. Consequently 10 stones moved 1000ft. = 1 stone 
10,000ft. 

5280 
or 1s., therefore 1°893 miles is to 8 annas as 3 miles is to 12 annas 
8 pie, or 1s. 7d., while the cost per cubic foot for the whole 
journey of 3 miles corresponding with the first method equalled 
9 pie, or 1°04 of a penny, and per cubic foot per mile 3 pie, or 
35 of a penny. The following table will, however, show the 
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= 1°893 mile. The coolies’ wages amounted to 8 annas, 





relative cost of the three methods, but it should be stated that 
a small amount is to be added to the last method for wear and 
tear of plant, but divided up into the day would be trifling. 
For convenience the amounts are given in English money :— 
1st method, 2nd method. 3rd method. 


£ada £8. 4. £84. 

Transit for whole stone per 3 miles.. 1 3 6 .. 060... 0 17 
Transit per cubic foot per 8 miles O14. 0¢04 .. 001 
per foot per mile - 0 0 5... 0 9 1b.. 0 O OF 
The result being that the stones measuring 5ft. x by 2ft. 9in. x 
lft. 3in., and weighing 1 ton 3 cwt., were reduced in the cost of 
transit mile from 7s. 10d. to 64d. A very considerable 
saving was therefore made on this one item alone. Eighteen 


hundred tons or more of different classes of cut stone to be 
conveyed, and as the reduction amounted ‘to about £1 per ton, 
18,000 rupees saving was effected on what might have been the 
estimate by a continuance of the old method. 

These details may appear dry and monotonous. Attention, 
however, to such little matters may produce the most incal- 
culable results. It is to the little things—the primary workings 
of the Public Works Department, whi: pany pice to the 
practical mind—that attention must be di if nae | reform 
is to be brought about to bring down the expenditure on the 
estimates. To point out where reform can be effected in the 
various branches of the department with the same amount of 
detail already given in this paper requires more space than can 
be allotted A few running observations may, however, 
show the importance of directing the action of reform to the 
details of the machinery, and to the details alone, before results 
of any ptible weight will accrue. 

The locomotive engine, the finest specimen of modern mecha- 
nical engineering, has been built up, bit by bit, with inventions, 
improvements, and additions, drawn from the brains of clever 
men, until it is what it is. Its principal and general duty is to 
drag a great weight along at variable speeds, and it must be con- 
fessed by all that it performs that duty in a highly efficient 
manner; but this duty is wholly dependent on a great number 
of details, mutually and mechanically assisting one another for 
that one end. A screw loose, a flaw in one little piece of 
machinery, will totally upset the complex arrangements and 


render the whole useless for the time being. And so it is with © 


companies, institutions, and departments; neither can be of use 
to mankind if the details are ignored, and until the loose screws 
are tightened up, the flaws scrutinised and set to rights in the 
Public Works Department of India, there will always be that 
ugly side of the ledger with the objectionable deficit. 

Adverting to the reform which might be effected by dealing 
exclusively with the details of the Public Works establishment, 
it is not difficult to understand that it would be far better to 
build the general arrangements on correct details rather than 
allow the details to follow as a matter of course on general 
arrangements. There is no doubt whatever that the latter 
method has been the approved system in India. Reform, in the 
first instance, emanates from the Council Chamber; then the 
decree goes forth, and is handed down from grade to grade; the 
officers in their respective positions pass the order on for 
information and guidance, until it probably reaches an overseer, 
and a pigeon-hole. 

To conclude these observations regarding the defective system 
of operating the details of the department, one defect alone may 
be pointed out, which in itself is sufficient to neutralise or even 
entirely impede all progress whatever. The “loose screw” is a 
man, sometimes a youth ; is a member of the executive engi- 
neer’s office, and he is called a draughtsman. He is supposed to 
be an engineering draughtsman ; he is supposed to design works 
in detail, under the executive engineer's orders. 

Poor Nairainsawny has a dreadful time of it. He tries his 
best, according to his ability ; but he little thought things would 
come to the pass they do, when he first entered on his duties at 
fifteen rupees per mensem. Ask him to design a bolt, say, 
lft. 6in. in length, with its nut, and in all sareymgee Ao will 
draw the threads of the screw the reverse angle to what they 
should be. He had been getting on admirably at school, and had 
passed the tests without any particular strain on his faculties, 
He had drawn, and coloured with a dark green, the stereotyped 
survey, and had made sect‘ons of the “ traveller's bungalow ;” 
and, on the whole, had passed the prescribed examination in a 
very creditable manner. On the strength of his certificates, 
which informed those whom it might concern that he was fully 
qualified to carry out the duties of draughtsman, poor 
Nairainsawny had laid out plans, and built castles in the 
air of no mean order, on the strength of his anticipated income 
of 30s. per mensem, and his future position as assistant to the 
“boro sahib,” with the pleasant prospect of annual increments to 
his salary. But, alas! for poor Nairainsawny, he finds to his 
horror, when told to “get out” a small aqueduct over a ravine, 
and on his resources, too, how impotent he is—he is like a fish 
out of water. The “boro sahib” knows all about it—that is, all 
about the proposed aqueduct over the ravine—at least, he makes 
him believe as much; while the strangest thing of all is in the 
fact that Nairainsawny, try all he may, fails to imbibe the sense 
of the instructions of his superior. It will not do to degrade the 
poor native draughtsman by describing what he passes through ere 
his drawing is ready to forward to head-quarters, for suffice it to 
say, that he has lost all the vanity which attended his first 


attainments. He feels like a draggled man, and he obtains a: 


week's sick leave on the strength of cold and fever, and goes to 
his home to ponder on the immense amount of trouble and 
bother he has passed through for 15 rupees per mensem ; and to 
contemplate with a kind of dread his next job, which he has 
learned is to be a design for a batch of latrines to the district 
hospital, and it is the first time he has heard of such things. 

The above is not an exaggerated description of the “ draughts- 
man " who is supposed to design the important works of India. 
The exceptions of course will be admitted ; but it cannot for a 
moment be granted that he is in the least qualified for the ques- 
tions which must necessarily 7 in the projected works in 
the executive engineer’s office, which only a professional educa- 
tion can deal with. It may be said, “Let the executive engi- 
neer deal with the scientific portions of the project.” He does 
so if he has the ability and the time, and finds it a quicker pro- 
cess to make his own drawings, and that it becomes a much 
longer process to convey such matters to a man who is unable to 
understand in the least, much less commit such matters to paper; 
while on the other hand, if the executive engineer is unquali- 
fied, the result need scarcely be explained, further. than to 
observe that such a state of things is more the rule than the ex- 
ception, and Goverament must pay the piper. 

A draughtsman who would be of incalculable advantage to the 
future works of India should, of course, resemble the men who 
manipulate our works in this country. An engineering draughts- 
man should be able to level and survey, and have had some good 
out-of-door practice on works, so as to be able to treat with 
intricate details appertaining to iron and masonry structures of 
scientific works. Above all, he must be conversant with the 
strengths of materials, and the mode of fitting those strengths 


terials, 
to the strains, which should be also calculated with facility by 





p> SS 


te 














Fes. 4, 1876. 








THE ENGINEER. 





SIGNAL LOCKING APPARATUS AT WATERLOO TERMINUS. 
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him, to meet them, that is to say, so far a mathematician as to be 
able to compute all stresses that might come on the various por- 
tions of the design he has to deal with. He should also have a 
fair knowledge of architecture, and be competent to design with 
a degree of taste, irrespective of constructive details. An 
executive engineer could place confidence in such an assistant, 
and would be relieved beyond measure from the waste of time 
occasioned by the present member of his office, who, however 
much he may try to do his best, fails most deplorably to be of any 
real use to the interests of Government; indeed, were the 
causes of the number of revised and re-revised estimates, with 
their increased rates, together with the lamentable catastrophes 
we hear of from time to time, traced to their source, in all pro- 
bability poor Nairainsawny, the draughtsman, would be found 
to be the unconscious cause of all the mischief. 

These and a thousand other questions in detail require 
judicious handling to bring the department into better form and 
favour. The question of warding off famines—similar to the 
one recently anticipated, but happily averted—by well-considered 
schemes for impounding vast volumes of water as an auxiliary 
means of irrigation, has been proposed by engineers of eminence 
and long experience. It therefore remains to be seen if the 
orders which will come forth under the proposed new system of 
making one gentleman responsible for the successful results of 
future projects, will prove beneficial to the department to the 
extent anticipated. It is, however, imperative that reform 
should commence at once for the good of India, the safety and 
welfare of her people, and the honour of the profession of 
engineers. 








IMPROVED SIGNAL LOCKING APPARATUS AT 
WATERLOO TERMINUS. 
In the accompanying illustration we illustrate the interlocking 
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and the other has forty-nine levers to operate with. But the 
mere working of the levers is only a part of his duty. He has 
to observe through the glazed sides of his house the positions of 
trains moving inwards and outwards, or standing to be separatéd 
or made up; he has also to attend to signals transmitted from 
other signal stations, and he has to transmit electrical signals to 
them. On the main line side, besides the fifty-five levers that have 
to be worked, there are nine disc signals and eight electric indi- 
cators to be attended to, and seven knobs or handles for trans- 
mission of electric communications. On the Windsor side, in like 
manner, there are seven disc signals, five electric indicators, and 
three electric knobs. The signalmen, therefore, besides noticing 
what passes on the railway beneath them, have to work or 
observe, the one seventy-nine and the other sixty-four separate 
instruments, all of which are so skilfully contrived and arranged 
that neither the strength nor the attention of the men is over- 
tasked, 

As the ultimate strength of a chain is that of its weakest link, 
so the duty of such apparatus as that at Waterloo is to be mea- 
sured not by the average work that it has to perform, but by the 
strain of its busiest hours. Some idea of that strain may be 
formed from the following figures: —On the Thursday of Ascot 
week no less than 515 up and down trains, engines, and empties 
passed the Waterloo signal-box. On the August Bank holiday 
558, and on Whit-Monday 556 have passed. Each passage 
requires on an average to ensure its safety, sixteen electrical 
movements and six movements of the point and signal levers, so 
that on the busiest day of twenty working hours more than 
3300 lever movements and about 8906 electrical movements 
have to be made, giving a total of more than 600 per hour, or 
ten per minute, besides those required from time to time for 
shunting, making up, or separating trains, But even those 
numbers, considerable as they are, do not express the maximum 
work which at certain morning and afternoon hours daily has to 





‘apparatus designed by Messrs. Saxby and Farmer, the well- 
known signal engineers, for controlling the heavy traffic 
of the South-Western Railway at Waterloo Terminus. The 
signalling apparatus at this station really governs two rail- 
ways—the main road and the Windsor road, each having 
its up and its down line of rails. The two terminal stations 
include no fewer than twelve platform branches and several 
sidings, with crossings from one to the other of these branches. 
Nor are the operations confined only to, regulating the move- 
ments of arrival and departure trains; many of these trains have 
to be separated after arriving, and re-made up ready for depar- 
ture under the control of the point and signal apparatus, by 
which one, two, or more carriages have to be changed from one 
position to another in a train, and all this without the possi- 
bility of a conflict between the points that lead to or from the 
various lines and the signals which command those lines. - 
Messrs. Saxby and Farmer have contrived to render it pos- 
sible for two signalmen only, to perform all these operations. 
The apparatus is erected in a glass house upon a bridge which 
spans the four main lines a short distance in advance of the 
station. It consists of 109 levers arranged in a row extending 
the whole length of the signal-house. These levers constitute 
two systems, each presided over by only one attendant. On the 
right hand is the system for the main line, consisting of fifteen 
nave levers, thirty-five signal levers, and five setting or locking 
evers, making a total of fifty-five levers. On the left hand is 
the system for the Windsor line, consisting of twelve point 
levers, thirty-one signal levers, two bolting levers, four setting or 
locking levers, and five spare levers, making a total of fifty-four 
levers, Thus the one of the two signalmen has fifty-five Jevers 


be performed. For example, during half an hour about 5 p.m. 
daily, the lever movements and electrical signals given and 
received succeed each other so rapidly that in every minute more 
| than twelve‘distinct actions demand the labour or the attention 
| of the signalmen in the box. 

| When it is considered that all this work is effected, and 
without any undue pressure, by two men, we think it must be 
conceded that Messrs, Saxby and Farmer have played an import- 
ant part in facilitating the working of our great railway systems. 


locking is effected not by the motion of the signal or point lever, 
but by that of the detent, so that the moment a lever is grasped, 
and before it can be moved at all, the locking is effected. The 
arrangement is so clearly shown in our engraving as to render 
further description unnecessary. 








New Gunsoats.—Messrs. R. Napier and Sons, of Glasgow, have 
launched the Wild Swan, a gunboat, 170ft. long, 36ft. breadth of 
beam, with engines of 350-h.p. nominal, for the British Govern- 
ment. She is built on the composite princivle, with strong iron 
framework and thick wooden planking, and is the fifth of six gun- 
— which have been contracted for, and are designed for service 


‘* PrIECE-WORK—Is IT DESIRABLE UNDER ANY OoNDITIONS ?”—A 
discussion on this question is to take place, we understand, at the 
Artizan’s Institute, Castle-street, Upper St. Martin’s-lane, on 
Thursday evenings, the 10th and 17th inst., at 8 p.m., when 
employers of labour and skilled workmen, especially in the ~— 
neering trades, are invited to attend, Professor Leone Levi, the 
Earl of Rosebery, Mr. Peter Graham, several members of the Lon- 
don Trades Council, and other persons interested in the question 
from different points of view, have engaged to attend if possible. 





The grea* peculiarity of the new system of locking is that that |- 
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$841. An improved Furnace and Apraratus for the Desiccation of CoaL 
er Fort, and utilising its products for cooking, heating, and locomotive 
} pancreas mncgte PE 

4208. Improvements in the Trearmenr of Inpico for dyeing and printing, 

Hill Underwood, Manchester.—6th December, 1875. 

4360. Improvements in the manufacture of Bep QuiLTs, QuiLTED Prrti- 
coats, and other = articles, Thomas Thorpe Pearson and David 
‘Turner Pearson, Bolton, Lancashire.—16th December, 1875. 

4436. Improvements in Fixina Raitway and such like Bours or Spikes, 

win Lawrence, Lancaster-gate, Hyde Park, London. 

4450. Improved means and a) 
John Britten, Camberwell, Surrey.—-22nd December, 1875. 

- New Petingale 'N of Fa jer for digestive purposes, Joseph 

. wson ew -street, St. George’s, Hanover-square 
London.—23rd December, 1875. , rai 

4509. em aimee ~~ Sp caaieed haven Gon or pn be ang 
apparatus or means em) erein, George Bi e 
—28th December, 1875. : _ 








4. Imp hi for SeparatTinc and Ruppiine 
Potatogs, Ephraim Harrison Grifin, South Duffield, near Selby, York- 


4538. Improvements in and connected with Firep.aces, Peter Jensen, 
Chancery-lane, London.—A communication from P. Ptitz, Simmering, 
near Vienna, Austria,—30th December, 1875. 

2. Improvements in machinery for Curtine Stra‘, Hay, and other like 
=. Thomas Keddy, Poultry-chambers, Queen Victoria-street, 

mdon. 
. Impr mts in hinery for Spinninc, TwistTinc, THROWING, 
Dovstina, and Reetine Sick and other fibrous materials, William 


Trafford, Leek, Staffordshire. 
its in facture of ArtiriciaL Furx, Felix John 


6. Impr the 
Hamel, Avenue-road, Regent’s Park, London. 

8. Improvements in obtaining Hypravtic Motive Power, Elie Marie 
Jean Le Bréton, Paris. 

10. Improvements in the manufacture of MeTaL Tuses, Thomas Pugh 
Allen,-West Bromwich, Staffordshire, 

12. Improvements in Rotter Skates, Mansel Bayly, Belle Vue Mansion 
King’s-road, Brighton, Sussex. 

14. Improvements in Execrric TeLecrapns, Sir James Anderson and 
William Henry Ash, Old Broad-street, London.—1st omg 1876. 

16. Improvements in Pumps chiefly designed -for steam fire-cngines 
Frederick Barker Hill, Lambeth-road, Surrey. 

18. Improved Dovsie-Lirt Dossy for Weavine, William Shorrocic 
Preston, Lancashire. 

24. Improvements in APPARATUS and Stoppers to be used for Borriina 
AERATED or other Liquips, Thomas Sutcliffe and John Fewings 
Barnsley, Yorkshire, 5 

26. An improved machine for Scourine, FLEsHING, CLEANING, and other- 
wise TREATING Hipes and Sxins, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Carl Rose, New York, U.S. 

28. Improvements in PResstna MACHINES, nerally used for solidifying 
granular substances, such as fire-clay, dust, or any other material 
of like nature for making bricks, tiles, fuel blocks, or other similar 
matters, Herbert Guthrie, Newburn, near Newcastle-upon-Tyne.—3rd 
January, 1876. 

32. A new or improved machine for CLEaxinc, SWEEPING, and PainTING 
Harrie Sarah Page 








t, Petter’s Bar. 

34. Improvements in Pavements, and in fashioning stone to be used as 

pavements, and in machinery or apparatus to employed in the 
cture or production of the said improved pavements, Thomas 
Lawrie, Queen-street-place, Cannon-street, London. 

36. Improvements in machinery = eueaee for CLEANING and PoLisHING 
Boots, SxHors, and similar cles, Thomas Choules, Badbury, 
Chisledon, Wiltshire. 

38. Improvements in Eye-cups, William Robert Lake, Southampton- 
— 4 London.-—A communication from Philetus J. Stephens, New 

ork, U.S. ; 

40. Improvements in the construction of Rai.way WHEELS, Richard 
Epes Allen and Albert Benton Pullman, Southampton-buildings 

mdon, ‘ 

42. Improvements in Lamps, James White, Ridgeway, near Plymouth 
Devonshire. 

44. Improvements in the production of Cotourrnc Matrers capable of 
being —— for the purposes oi dyeing and printing, Justus Wolff, 
Wyke, near Bradford, Yorkshire, and Ralph Betley, Wigan, Lancashire. 
—4th January, 1876. 

46. Improvements in Rotter Suors and Sxartes, Charles George 
Roberton, Glasgow, Lanarkshire, N.B. 

50. An improved process and apparatus for CooLinc Brewers’ Worts 
and for other like purposes, Alexander Cwsar Frederick Franklin 
Brighton, Sussex. ’ 

54. Improvements in Presses, and in apparatus connected therewith, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Jean Baptiste Java Mignon and Stanislas Henri Rouart, P. _ 
5th January, 1876. 

56. Improvements in apparatus for Preventinc Dravouts in dwelling- 
houses and other structures, Henry Evans Cauty, Live: I. 

57. A new apparatus for producing PerreTuaL Motion, Charles Borzecki, 
Arundell-street, Coventry-street, London. 

59. Improvements in Locks or FastTen1nas for the doors of railway and 
other carriages, and for other deors, James Matthew Matthews, Lorne- 
road, London. * 

60. — in Bicyctes, Josiah Jackson, Coventry, Warwick- 
shire. 





61. Improvements in FLoatine and SuBMERGED Susps and other VeseEs. 
and in the mode of and apparatus for propelling the same, Edward 
Griffith Brewer, Chancery-lane, London. — A communication from 
Joseph Marie Juvenal and Pierre Adolphe Gravot, Paris. 

62. Improvements in apparatus for SIGNALLING on RatLway TRAINs, 
William Edward Gedge, Wellington-street, Strand, London.—A com- 
munication from Baptiste Lé Bret, Rue Lécluss, Paris. 

64. Improvements in the Permanent Way, Cuairs, and Fastreninos of 
Tramways, Joseph Kincaid, Great George-street, Westminster. 

66. Improvements in Sewing Macuines, and in Stanps or TaBies for the 
same, Benjamin Joseph Barnard Mills, Southampton-buildings, London. 
—A communication from Simon Willard Wardwell, jun., St. Louis, 
Missouri, U.S. 

68. a in machinery for making Cor Naixs, William South- 
wood, Birmingham. —6th January, 1876. 

72. Improvements in the construction of Bearrnes carrying a SpinDLE 
— Pengelly, Queen Ann Battery, Coxside, Plymouth, Devon- 
shire. 

78. Improvements in hinery or apy for CuaRotne and CorkInG 
Borrtes or other Vessets with Agratep Liquips, James Gillies 
Glasgow, Lanarkshire, N.B. 

80. Improvements in gm for Heatine, Ventivatine, Lightino 
and CookiNG purposes, Marcus Israel Landau, High Holborn, London. 

84. Improvements in machinery fur Compine Woo. and other fibres 
Frederick Henry Wright, Halifax, Yorkshire. 

86. - improved Screw Prore.ier, James Sample, Blyth, Northumber 





88. Improvements in Gas Enornes, Samuel Thacker Nottingham.—7th 
January, 1876. 

92. Improvements in apparatus for Mrxinc or Stirrisa Liquip or 
SEMI-LIQUID or PuLverous Supstances, Edward Cowles ,Hounslow, 
Middlesex. 

97. Improvements in the construction of WaLktna Ficures to be 
employed for public exhibitions, and in the construction and arrange- 
ment of mechanism and appliances to be used in connection therewi 
Seraphicus Francis Pichler, Great Portland-street, London. 

98. Improvements in apparatus for Heatinc and Warmine Rooms 
Burtp1nos, and other places, Joseph Moore, Darlingtou, Durham. 

100. Improvements in the Stee.yarps of WreicHinc Macsixes, Henry 
Pooley, jun., and James Wood, Liverpool. 

102. ry ogy in Reapinc Macuines, Thomas Benstead, Winsover- 
road, Spalding, Lincolnshire. 

104. Improvements in Wet Gasmerers, James Urquhart, Manchester, and 
William Ward Andrews, Kingsland-road, Loudon,—8th January, 1876. 
106. Improvements in Castino Copper and Brass and other metals and 
metallic alloys, and in apparatus used for that purpose, William Webb, 
Smethwick, Staffordshire.—A communication from John Turner, Bridg- 

water, near Boston, U.S. 

108. Improvements fn the manufacture of Lupricatine ComPounps, 
Wi bert Lake, Southampton-buildings, London.—A communi- 
cation from Henry Von Phul Draper and Peter Benjamin Groat 
Hannibal, M , U.S. 

110. Improvements in Rotter Skates, George Duddell, Queen’s Park, 
Brighton, Sussex.—10th January, 1876. 

112. Improvements in Teeatinc the Human Excreta and converting 
the same into a dry and highly concentrated manure, William White 
Fereday, Poplar-road, Surrey. 

113. Improvements in Stzam Enotes and apparatus connected there- 
with, parts of which may be used for other purposes, George William 
Weatherhogg, Strand, London. 

114. Improvements in Lamps or Lanterns, Isabella Ann Spackman 
Loraine-place, Holloway, London. 








116. Improvements in the construction of Wasuive and Waincine 
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+ gage Benjamin Hargreaves and Robert Blakey, Burnley, Lanca- 


120. Inprovemen ts in Srocks in the manufacture of leather 
and woollen or other ee ee William Lawes Jackson 


and Robert Asquith, Leeds, Yorksbire. 
122. Improvements in Looms for Weavinc, Henry Edward Newton, 
-lane, London. — A communication from Louis Schénherr, 


Chemnitz, y. 
124. Improvements in or to Cuarr-cuTtinc Macuiyes, Edward 
, Lincoln.—1lith January, 1876. 

126. Anew manufacture of Frames for Crvets, Liqueur, Pickie, and other 
Borries, Samuel Neville, Gateshead. Durham. 

127. Improvements in apparatus for WasHinc Ciotues or other similar 
articles, Rayner, John Harrison, and William Glendenning, 
Hunslet, near Yorkshire. 

129. Improvements in Breecu-LoapmnG SMALL Fire-arms, Thomas Perkes, 
Duck-lane, Soho, London. 

131. Improvements in the MetaLtic Framework and Fastentinos of 
bn Bacs and other similar articles, Henry Simpson, Man- 
chester. 

132. Improvements in Gas Motor Enotnes, Francis William Crossley, 
Great Marlborough-street, Manchester. 

133. Improvements in the means and appsratus for ExtincuisHine Fires 
in buildings, oil tanks, and other receptacles of combustible matter, 
John Imray, Southampton-buildings, Chancery-lane, London.—A com- 
Taunication from James Lancelot Hastings and William Henry Hast- 
ings, Pittsburgh, Pennsylvania, U.S.—12th January, 1876. 

137. Improvements in Air Vessers, VaALves, and Reoutators for the 
supply of water to water-closets, urinals, and lavatories, which are also 
applicable to other purposes, Henry Law, Adam-street, Adelphi, 

ndon. 

138. Improvements in Lawn Mowers or Macutyes for Currinc Grass, 
— dartley and Zaccheus Sugden, Atlas and Premier Works, Halifax, 

Yorkshire. 

139. Improvements in Sewirc Macurnes, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from James E. A. Gibbs, Steele’s 
Tavern, Augusta, Virginia, U.S. 

140, An improved arrangement or construction of apparatus or fittings 
to be used in Surprtyinc and Discnarcine Hor and Cop Water and 
other Liquips, part or parts of which are applicable for other purposes, 
John Johnstone Wilson, Edinburgh, Midlothian, N.B. 

141. A new or improved Comprnep VENTILaTING GuULLEY and Trap, 
Hartley Wilson, Halifax, Yorkshire. 

142. Improvements in machinery or cutters for CurTine or SHaptnc and 
PoLisHtnG or SURFACING Stone, SLATE, MARBLE, or similar substances, 
Archibald Munro, Arbroath, Forfarshire, N.B., Bain Munro, Forfar, 
N.B., and ‘Andrew Dunlop, Glasgow, Lanarkshire, N.B. 

143. Improvements in the construction of Pickers used in Looms for 
Weavino, John Haworth Parker, Bacup, Lancashire, and Thomas 
Walker, Salford, Lancashire. 

144. Improvements in the method of and apparatus for Preventine the 
Stiver DamacinG the CircLes in Noble's or other Comps, George Ack- 
royd, jun., Bradford, Yorkshire. 

145. An improved Hincep Dovuste SHor for Reaptne and Harvestine 

.. Macuines, Edward Primerose Howard Vaughan, Chancery-lane, London. 
—A communication from the Johnston Harvester Company, Brock- 
port, U.S. 

147. Improvements in Motive Power Encines, which improvements are 
also applicable to power brakes or apparatus for retarding and arresting 
motion and to power hoists or lifts, William Oliver and Charles Thomp- 
son Owen, Chesterfield, Derbyshire.—13th Janua:y, 1876. . 

149. Improvements in HermeTicaLLy Seacine Merauiic Cases used for 
preserved provisions or other purposes, so as to admit of their being 
readily opened without the use of any instrument. and without 
damaging the case, Townsend Griffin, Market Drayton, Shropshire. 

150. Improvements in and apparatus for Pumpixe Liquips, and pumping 
and condensing gases, George Steward Hazlehurst, Runcorn, Cheshire. 

161. Improvements in machinery for PRerarine Cotton and other fibrous 
substances, John Elce, Manchester. 

152. Improvements in the manufacture of Meta. Tupes, William Sumner 
and Eric Hugo Waldenstrém, Salford, Lancashire. 

153. Improvements in apparatus for Opextnc Botries having internal 
stoppers, Hiram Codd, Grove-lane, Camberwell, Surrey. 

154. Improvements in Braces for suspending trousers and other articles 
of dress, Charles Edward Caines an‘i William Mitchell, Noble-street, 
London. 

155, Improvements in machinery for the manufacture of ScREw-caPps or 
Stoppers and Hottow Screws, Thomas George Fonnereau Dolby, 
Camberwell-green, Surrey. 

156, Improvements in Wueets for the propulsion of steamboats, and for 
the supporting and preventing the rolling of the same and other 
vessels, Alexander Cwsar Frederick Franklin, Brighton, Sussex. 

159. Improvements in and connected with Coursines for Ramway 
Carriaces, George Whyte, Nurthview, Elgin, N.B. 

162. A new or improved Execrric Disc and Bett Instrument for 
railway signalling, applicable also in part to other purposes, William 
Harling, Marylebone, London.—1l4th January, 1876. 

168 Improvements in the production of Stergoryrr Piates, Casts, and 
Forms, John Henry Johnson, Lincoln’s-inn-fields, London.—A commu- 
nication from Theodor Ruth, Frankfort-on-the-Maine, Germany. 

164. Improvements in Sroprers for Botries, Fiasks, or Jars, James 
Bolt, Halifax, Yorkshire. 

165. Improvements in the foundation of the surface of Skatine Rinks, 
George Clark, Craven-buildings, Drury-lane, London. 

166. Improvements in Wixpine and Gassine Yarns, and in apparatus 
connected therewith, Sidney Emsley, Bradford, Yorkshire, and Samuel 
Smith, Low Bridge Works, Keighley, Yorkshire. 

167. Improvements in Stream Enoines, James Shaw, Ovenden, near 
Halifax, Yorkshire. 

168, Improved Srocxs er Hotpers for holding tools or cutters in lathes, 
planing and shaping machines, and in all descriptions of machinery, 
commonly called machine tools, James Lynam, Manchester. 

169. An improved Cut-orr and GoverNinG VaLve for Steam EnGrves, 
John Chadderton, Joseph Allmark, and Benjamin Haigh, Dukinfield, 
Cheshire. 

170. Improved apparatus for Surptyinc Fvet to Furnaces, Michael 
Holroyd Smith, Halifax, Yorkshire. 

171. An improved Stop Motion, applicable to fibre machines on which 
coilers are employed, Thomas Ryder, Blackburn, Lancashire.—1l5th 
January, 1876. 

172. Improvements in Horsesnogs, John Lansley, Basingstoke, Hants. 

174. An improved Writine Pex, Alfred Hyman Louis, Weymouth-street, 
London. ; 

175. Improvements in Wravinc ORNAMENTAL Fasrics, David Barbour, 
Glasgow, Lanarkshire, N.B. 

176. Improvements in the construction of Ciosr, Biinp, or MuFFLE 
SactcakeE or other similar Furnaces, Henry Deacon, Appleton House, 
Widnes, Lancashire. 

77. Improvements in Enornrs for steam launches and for other pur- 
poses, Eustace Ernest Wigzell and Claude Halsey, Mark-lane, London. 

178. Improvements in FrrepLaces, Stoves, and apparatus for heating 
rooms and buildings, James Clifford Morgan, Henry Macaulay, and 
Francis William Waide, Bath Works, Rotherham, Yorkshire.—17th 
January, 1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


244. A Direct-actrnc Steam Enorne, the said engine being applicable for 
driving pumps, steam hammers, and other machinery in which a direct- 
acting movement is required, William Campbell Wilcox and Benjamin 
Franklin Baker, San Francisco, California, U.S.—2lst January, 1876. 

296. An improved Gove Fastenine, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Frank Gunn Farnham, Hanley, 
Wayne, Pennsylvania, U.S8.—25th January, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 


287. AppLyinc Steam Power, Peter Brotherhood, Elgin-road, Notting- 
hill, London.— 24th January, 1878. 

298. Looms, Thomas Longworth and Frances Lloyd Jones, Blackburn, 
Lancashire.—25th January, 1873. 

801. Forcine and Discnarcine Water, &c., William Dennis, Holborn, 
London.—25th January, 1878. 

813. Forcine or Sapiro Metars, Henry Theaker and Samuel Osborn, 
Sheffield, London.—27th January, 1873. 

611, Raisine, &c., Sirs and Vesseis, Edwin Clark, Westminster-cham- 
bers, Victoria-street, Westminster.—18th February, 1873. 

835. Freeinc Grass from Carzon, &c., James Augustine Hartley Toulson 
and Thomas Harmer, Leeds, Yorkshire.—28th January, 1873. 

837. Roiiine, &c., Wire, William Walton, Haughton Dale Mills, Denton, 
Lancashire.—28th January, 1873. 

857. Preparine, &c., Woot, George Leach, Leeds, Yorkshire. — 29th 
January, 1873. 

$58. FacititaTinc Sea-FisHinc, George Leach, Leeds, Yorkshire.—29th 
January, 1873. 

7”. — Woot, George Leach, Leeds, Yorkshire.—29th January, 
873. 


862. ExTinGuisnine Fires, William Bruce Dick, Glasgow, Lanarkshire, 
N.B.—30th January, 1873. 

33. Poriryine Sewace, &c., Baldwin Latham, Westminster-chambers, 
Victoria-street, Westminster.—28th January, 1873. 

863, TurN-wrest PLovei, John Huxtable, High Bray, Devonshire.—30th 
January, 1873. 





353. Preventinc VesseLs or Snips Founpertne, &c., at Sea, Charles 
Davis, Pall-mall, London.—29th January, 1873. 
ee &c., John Troughton Grinrod, Liverpool.—lst 
, 1873. 
= OnyaMentinc Tis Prate, William Newell, Birmingham. — 12th 


1 

, 

361. Rattway Brakes, John Clark, Belmont-terrace, Kensington, London. 
—30th January, 1873. 

366. Axes, &c., Robert Saunders Prouse and Henry Duke, Liverpvol.— 
30th January, 1873. 

379. Carpinc Encines, Thomas Bispham Kay, Bolton-le-Moors, Lanca- 
shire, and Frederick Mills, Heywood, Lancashire.—31st January, 1873. 
384. Preparine Woot, &c., William Foster, Black Dike Mills, Queens- 

berry, near Bradford, Yorkshire.—31st January, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 


229. Tapes, &c., for VeneTian Burxps, James Carr, Manchester.—25th 
January, 1869. 

241. SHAKING STRAW, John Wilson, Poppleton, Yorkshire.—26th January, 
1869 


245. ConnecTinc Sorr Meta and other Pires, &c., Henry Law, Essex- 
street, Strand, London.—26th January, 1869. 

249. SuHeert Metat Routers, Thomas Reeder, Preston, Lancashire.—27th 
January, 1869. 

253. Dam«sks, &c., Henry Barcroft, the Glen, near Newry, Armagh, Ire- 
land.—27th January, 1869 

256. Permanent Way of Rattways, John Henry Johnson, Lincoln’s-inn- 
fields, London.—27th January, 1869. - 

336. PHorocrapuic Pictures, Jchn Robert Johnson, Haymarket, London. 
—rd February, 1869. 

349. Tix and Terne PLates, Edmund Moreyood, Rock Cottage, Briton 
Ferrv, Glamorganshire.—4th February, 1869. 

315. Extracrinc O1s, &c., David Joy, Saltburn, Yorkshire. — 2nd 
February, 1869. 


Notices of Intention to Proceed with Patents. 


3276. Pumps, &c., James Allan Brae, London. 
281. GerTinc or Mintne Coats, &c., James Macnab, Charlotte-street, 

Fitzroy-square, London.—18th September, 1875. 

$283. Suprortine Persons in the WaTER whilst learning toswim, Thomas 
Wrigley, High Holborn, London. 

3284. ErrecTinc ComBusTion of Smoke, &c., Jonathan Amory, Cleveland 
House, Great Malvern. 

8285. ComBinep TaBLE and Print-caseE or Portro.io, John Butler Bun- 

, Cow-cross-street, West Smithfield, London. 

3289. Sprinos for Corsets, &c., Henry Kellogg, Chancery-lane, London. 

3293. Macwetic Compasses, George James Symons, Camden-squarc, 
London.—20th September, 1875. 

3301. INcreasinG the ILLuminaTinc Power of Coat Gas, Frederick 
Weston, Albert-square, Clapham-road, Surrey. 

3308. Tuntnc Key for Pianororres and Harps, John Tench, Brentford. 
2lat September, 1875. 

2 eee. Yarns, William Reid, .Covon Croft Dye Works, Lanark, 


382". CoLouRINe Marrers, Alfred Weigel, Mark-lane, London. 

: Warpine Yarns or Toreavs, David Clark, Paisley.—23rd September, 
875. 
3339. Stoves, Johann Carl Adolph Rohde, Hamburg, Germany. 

3352. PHotograpnic Stupios, Robert Slingsby, Lincoln. 

Inon, &c., Samuel Richard Smyth, Manchester.—24th September, 








3377. REFRIGERATORS, &c., Ignazio Allegretti, New York, U.8. —27th 
September, 1875. 

3393. APPARATUS applicable to Om~ipuses, &c., William Carter Stafford 
Percy, Manchester. — 29th September, 1875. 

3399. Warprobes, &c., Andrew Leighton, Liverpool.—-A communication 
from Hiram Smith. 

3405. CatrLe Trucks, Gilbert Murray, Elverston Estate Office, Derby.— 
30th September, 1875. 

3409. Buck es for Braces, &c., Charles Newbold Eyiand, Walsall. 

3411. Jomnine Pires, Ernest August Bourry, St. Gallen, Switzerland. 

3417. Mountinc Frowers, &c., Louis Liebmann Lewinsohn, Berlin, 
Prussia. 

8422. Hackiinec and Prerarine Hemp, &c., James Barbour, Belfast. —1st 
October, 1875. 

8439. CuT Naits, William Southwood, Birmingham.—4th October, 1875. 

3462. Sewino Macuines, William Hillman, Coventry.—5th October, 1875. 

3498. Motive Power, William Robert Lake, Southampton-buildings, 
London.—A communication from Louis Mekarski.—Sth October, 1875. 

3554. Drepoinc Macnines, Edwin Muir, Manchester. 

3557. TupoLar Srructures, Henry Nathan Maynard, Crumlin Viaduct 
Works, Crumlin, near Newport.—1%th October, 1875. 

3566. Wire Latrice Work, &c., George Baker, jun., Birmingham.—1l4th 
October, 1875. 

3598. Encrnes, Martin Benson, Southampton-buildings, London. — A 
communication from Ezra Cope and James Riley Maxwell. — 16th 
October, 1875. 

3631. Twistinc Yarns, John Bottomley, Bradford. 


3643. BREECH-LOADING SMALL-ARMS, James Simeon Edge, jun., Yardley.—. 


20th October, 1875. 

3654. Presses, Walkden Thompson, Hull.—21st October, 1875. 

8721. Wispow Curtain Banps, James Edmett, Long-acre, London.—27th 
October, 1875. 

3768. Bricks, &c., Charles Henry Murray, Loman-street, Southwark, 
Surrey.— 29th October, 1875. 

3841. Desiccatine Coat or Fuet, William Jackson, Willow Brook-road, 
Peckham.—4th November, 1875. 

3950. Permanent Way, &c., of Rar-ways and Tramways, Thomas Lovell, 
Junior Atheneum Club, Piccadilly, London. -13th November, 1875. 

3975. Recisterinc Apparatus, John Thomson King, Liverpool.—A com- 
munication from George Lauder.—l6th November, 1875. 

77. Loom Sautrces and Spinpies, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Edgar Mantleburt 
Stevens.—24th November, 1875. 

4208. TrEaTiIna Inpico, George Hill Underwood, Manchester. — 6th 
December, 1875. 

4244. Compounp Marine Enarnes, Charles Sells, Westminster Bridge- 
road, Lambeth, Surrey.—8th Decemher, 1875. 

4372. VuLcanisep Russer, Hiram Pond Dunbar and Thomas Church 
Lothrop, Boston, Suffolk, Massachusetts, U.S.—17th December, 1875. 

4452. RatLway Points or Switcues, James Kelly, Liverpool. 

4460. SaTininG, &c., Paper, Alexander Mullord, Hoxton, London.—22nd 
December, 1875. 

4472. AMBULANCE WHEELED Litter, William George Nicholas Manley, 
Chatham-place, Woolwich. —23rd December, 1875. 

4527. Feepine SHeets of Paper to'Printino and other Presses, Alfred 
Vincent Newton, Chancery-lane, London.—A communication from 
John Thomas Ashley and Frederick Ashley.—29th December, 1875. 

—* &c., 811k and other fibrous materials, William Trafford, 

eek, 

ae Tubes, Thomas Pugh Allen, West Bromwich.—1lst January, 

76. 
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44. CoLouRING Matters, Justus Wolff, Wyke, near Bradford, and Ralph 
Betley, Wigan.—4th January, 1876. 

66. Sewinc Macuines, &c., Benjamin Joseph Barnard Mills, South- 
ampton-buildings, London. — A communication from Simon Willard 
Wardwell. —6th January, 1876. 

110. Rotter Skates, George Duddell, Queen’s Park, Brighton.—10th 
January, 1876. 

127. WasHinG CLotueEs, &c,, George Rayner, John Harrison, and William 
Glendenning, Hunslet, near Leeds.—12th January, 1876. 

143. Pickers used in Looms for Weavinc, John Haworth Parker, Bacup, 
and Thomas Walker, Salford.—13th January, 1876. 

176. Furnaces, Henry Deacon, Appleton House, Widnes.—17th Janvary, 


296. Gove Fastentna, Alexander Melville Clark, Chancery-lane, London. 
A communication from Frank Gunn Farnham.—25th January, 1876. 





All oo having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such applications 
at oe office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications published during the week ending 
29th January, 1876, 


1892, 6d.; 2064, 1s. 6d.; 2076, 1s, 64.; 2103, 6d.; 2107. 2s.; 2113, 10d.; 
2114, 10d.; 2129, 8d.; 2132, 10d.; 2183, Sd.; 2135, 10d.; 2141, 10d.; 2145, 
Qs. 2d.; 2146, 8d.; 2147, 6d.; 2149, Is. 6d.; 2151, 8d.; 2155, 10d.; 2156, 18.; 
2168, 1s. 10d.; 2164, 1s. 2d.: 2165, 6d.; 2170, 4d.; 2173, 1s. 2d.; 2175, 8d.; 
2180, 1s. 2d.; 2181, 2s, 2d.; 2182, 10d.; 2183, 8d.; 2186, Sd.; 2191, 1s.; 2198, 
8d.; 2199, 8d.; 2200, 10d.; 2203, 8d.; 2212, Sd.; 2214, 4d.; 2215, 10d.; 2223, 
10d.; 2224, 10d.; 2225, 1s. 2d.; 2238, 8d.; 2239, 1s. 4d.; 2240, 8d.; 2243, 4d; 
2255, Sd.; 2256, Sd.; 2257, 1s.; 2261, Bd.; 2263, 4d.; 2264, 4d.; 2265, 4d.; 
2266, 4d.; 2267, 4d.; 2268, 4d.; 2269, 4d.; 2273, 4d.; 2276, 4d.; 2277, 4d.; 
2281, 4d.; 2282, 4d.; 2284, 4d; 2286, 4d.; 2294, 4d.; 2295, 4d.; 2300, 4d.; 
2305, 4d.; 2806, Sd.; 2308, 4d.; 2311, 4d.; 2315, 4d.; 2316, Sd.; 2318, 4d; 
2320, 8d.; 2322, 4d.; 2323, 4d.; 2325, 4d.; 2326, 4d.; 2327, 6d.; 2329, 4d.; 





2232, 4d.; 2987, Sd.; 2844, 4d.; 2349, Sd.; 2351, 10d.; 2399, 8d.; 2501, 10d; 
2675, 4d.; 2684; 1s. 


«"» Specifications will be forwarded by post from the Patent-office on 

of the amount of price a, Sums exceeding 1s, must be 

remii by Post-office Order, ie payable at the Post-otfice, 5, High 

Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London 








ABSTRACTS OF SPECIFICATIONS. 





146. Rrerine, E£. G. Brewer, Chancery-lane.—Dated 18th January, 1876. 

Reefing fore-and-aft sails by the revolving of the boom by worm gear 
and screws, mast hoops are kept a by line connecting each h 
having fairleaders for bol shouldered collar on boom and 
friction rollers, boom iron bale, and circular traveller, also sliding apron. 
A saddle is used in combination with boom and worm gear, chafing band 
shaft, and brackets. 

2528. Bricks anp Siass, A. Chevallier, Little Britain.—Dated 14th July, 
1875 

This improvement in the manufacture of bricks consists in mixing 
with the clay a quantity of coal, peat, sawdust, straw, or any other com- 
bustible material which may be at hand, the quantity of this material 
being regulated bp the degree of lightness and porousness to be ~_— to 
the brick. The clay thus prepared is formed into bricks by hand or by 
any brickmaking machine, and then burnt in the ordinary way, the com- 
bustible being destroyed in the burning of the brick and leaving it per- 
forated or honeycombed to any desired extent. 

2529. Swiver Loos, H. Lee, Manchester.—Dated 14th July, 1875. 

The objects of this invention are, First, to work the “swivel” at the 
same speed as the ordinary shuttle, and to dispense entirely with the 
necessity for throwing the ordinary *‘ picking motion ” out of gear when 
the swivel is working. And Secondly, to do away with the necessity for 
raising and lowering the “‘ swivel rail” into and out of action, it being 
always in a position to act when required. 

3530. Grinpino Pans, J. F. M. Pollock, Leeds, and H. Powley, Manchester. 
—Dated 14th July, 1875. 

The bed or bottom of the pan is made separate from the rim and 
arranged to rotate independently of the rim, which is provided with a 
movable part or parts arranged to act when required for transferring the 
material from the pan. A handle or lever for opening and closing the 
movable part or parts is or are arranged to press same down tow: the 
upper surface of the disc or pan bottom. The movable part may be fitted 
with a curved plate to act as a scraper when the door is closed. An 
annular receptacle may be arranged below to receive matters falling 
between the periphery of the disc and the rim, such annular receptacle 
containing flappers or scrapers carried by 2 moving part of the appa- 
ratus. 

2581. New Serr-actinc Recutator ror Trays, &. Wild, St. Pancras. 
—Dated 14th July, 1875. 

In the present mode of bottling beer the beer or ale passes through 
bottling trays known as syphon bottling trays, which have no means of 
preventing overflow, the only way being to climb up upon the casks to 
turn off the taps. Now this invention consists of a new apparatus or self- 
acting regulator, which shall obviate this trouble and prevent the overflow 
of the beer, and consists:—First, of an apparatus with six inlets or nozzles. 
Secondly, the employment of two brackets with four screws to set fast 
and regulate the quantity of beer or ale passing through the inlets. 
Thirdly, governing the quantity required, and entirely preventing the 
waste of beer or ale. . 

2582. Setr-acrine Tempces, J. Hardaker, Leeds.—Dated 14th July, 1875. 

For this purpose two parallel rods are used ; the front carries an arm 
with hinged bracket to which the self-acting temple is attached, 
which latter is attached to the second rod while the first rod is loose in 
bearings and has a radial movement. 

2583. Wasnine Macuines, &. Thompson, Leeds.—Dated 14th July, 
1875. 


Articles to be washed are agitated in tub by “ posser” or stamper 
also having an intermittent rotary motion. For wringing a spi 
enclosed spring is employed for giving pressure to the rollers. 

2534. Srorprer Mounts, J. M. Plessner, Golden-square.—Dated 14th July, 
1875. 

The mount is provided with a piston causing thesuction up a telescopic 
tube when moved in one directicn, and for ejecting the liquid through 
a nozzle on thereverse action of the piston. The piston is held in posi- 
tion by springs, and valves are provided for the direction of the liquid 
which leaves the bottle in the form of a stream. 

2536. Derenstve Arms, FE. Séches, Paris.—Dated 15th July, 1875. 

This consists of shields composed of steel plates, which can be opened 
out or folded up into,a small space. 

25387. Currine, J. P. Smith, Glasgow.—Dated 15th July, 1875. 

This consists of asimple inexpensive tool adapted to cut circular holes 
and annular grooves, and to true annular surfaces of wood, metal, and like 
substances. A sleeve or collar is fitted on a spindle and caused to rotate 
therewith, or it may be caused to rotate on a stationary spindle. The 
said sleeve or collar has one or more, usually twoarms formed with channels 
to receive the cutters. The cutters are held and adjusted in position by 
movable jam blocks and set screws or the equivalent of set screws. The 
cutters are of uniform cross sectiun throughout theirlength. The feeding 
is effected by self-acting appliances or by a hand wheel. The end of the 
central spindle when it is arranged to rotate with the tool is pointed so as 
to serve for centering on the article to be cut. When stationary it is 
formed to bite and hold the article to be operated upon. ’ 

2588. Serrine ovr Carpentry, 7. Stafford, Newton, and R. L. Hilton, 
Cheshire.—Dated 15th July, 1875. 

The work to be set out is placed against a stop on a frame and scribers 
on a revolving roller, or’on a rocking or reciprocating frame, make all 
the marks at one operation. 

2539. InpicaTine THE Levets or WATER, J. Nicholas, Manchester.—Dated 
15th July, 1875. 

The inventor employs two columns of fluid to transmit motion from 
the boiler, reservoir, or well, containing liquid to a glass gauge, in which 
the level is indicated by two different fluids, such as oil and water. One 
column terminates below the lowestilevel in the'reservoir, the other column 
terminating in a return pipe in which the liquid stands at the same level 
asin the reservoir. Stop and regulating cocks are fitted to the apparatus. 
In some cases he employs a single column sustained by an elastic bag or 
diaphragm, which is immersed in the reservoir or well. 


2540. Harness ror Looms, W. R. Harris, Manchester.—Dated 15th July, 
1875. 


ion 

The invention relates to the patent No. 590, in the year 1869. The yarn 
is gripped at intervals and an uniform pressure is put on the length heald, 
The untwisting spindles are formed with inner sliding tubes which grip 
the yarn. A finger presses on the part of the yarn which is being un- 
twisted and then retires. A central tongue rises to separate the strands 
and is followed by two side tongues, one in advance of the other. The 
eyelet feeder is formed with a side channel in which the oval eyelets 
arrange themselves and from which they enter the main feeding channel. 
The yarn is drawn forwards by a wheel which takes hold of each eyelet and 
draws the same between two burnishers. Power is transmitted throygh 
friction gearing or a clutch which can be instantly thrown out of gear, 
and eccentric gearing may be used. When two yarns are used they are 
drawn together by rising forks until the eyelet is clamped upon them. ° 
In the weaving process a finger swinging in an are an actuated by a 
rack and pinion passes the yarn to and fro. The eyelets are received in 
grooves in a revolving wheel which pushes them successively on to a rod 
or wire. 
2541. Liontine Fires, M. C. Denne, Deptford.—Dated 15th July, 1875, 

Layers of parallel strips of wood are crossed at any angle and fastened 
together by pegs.« 
2548. Crrrinc anp Cuasine Botts, J.'H. Smith, London-fields.—- Dated 

1ith July, 1875. i 

This invention has for its object the cutting and chdsing of bolts, studs, 
screws, and for screw making, and consists in the adaptation of an ordi- 
nary scroll or universal chuck for this —. A tool or cutter being 
applied to one or more jaws of the chuck, it may then be emplcyed for 
cutting bolts, studs, &c., and when desired to be employed as a screw 
maker or chaser in place of the aforesaid tool, a screw die or chaser may 
be applied, and the chuck may be employed as an adjustable screw maker 
or chaser. 
2544. VentiLatinc Apparatus, S. Coste, Water-lane.—Dated 15th July, 

1875. 


This said invention relates toa simple and inexpensive apparatus for 
ventilating the rooms of dwelling houses and other rooms or places 
where it is desirable to obtain a continuous supply of pure or fresh air. 
The said invention may be applied to the window or door or other 
convenient part of the room or apartment to be ventilated without 
removing, disturbing, or altering the same. It will not interfere with 
the opening and closing of the window or door, or necessitate any 
unsightly or inconvenient additions to the same, and may be applied 
and put in operation in any room in the course of a few minutes without 
opening the window or door, and may be regulated to admit more or less 
air as may be required. 

2545. Srencu Trap, M. Wilson, Brixton.—Dated 15th July, 1875. 

The peculiar feature of this invention is the combination of a water 

ith a ball valve seal, that is to say, the said trap has a double seal, 
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so that if any foul gas ascending the drain pipe should pass the lower or 

water seal of the trap it will be stopped by the ball. 

2549. Skates, @. Keel and J. Cheshire, Birmingham.—Dated 16th July, 
875. 


1875. . 
novelty of this invention consists in the general combined arran; 
aes of role skates with the introduction of lateral inclined planes for 
the inclination of the axes of the rollers, so as to enable the 
user to adapt his skates to the making of quick or large curves, so 
essential in the act of skating ; the said skates being so constructed as to 
correct or reverse the direction of the rollers at the pleasure of the user, 
according to the inclination of the body, springs bein, used to set the 
rollers in the normal position for going in a straight direction when so 
required, 
2550. Scourine Fires, M. Merrall, @. Merrall, and E. Merrail, Haworth. 
—Dated 16th July, 1875. 

This invention relates to lifting and delivering the wool or other fibres 
from the trough to the compressing rollers. The apparatus is constructed 
with inclined slide frames having shafts fitted top and bottom, on which 
are fixed chain pulleys, and over which work endless chains; on the 
endless chains are fitted movable levers with tongues, which work 
through openings formed by spaces left in flat bars on which the wool or 
fibres are carried, the tongues project through the openings and the wool 
or fibres are caught by the tongues and carried up the inclined flat bars 
to the compressing rollers, the tongues drop on guides fitted underneath 
the chain pulleys ané travel until they are brought round to other guides 
on the top of the chain pulleys, a trap is hung on hinges at the bottom of 
the pret in a partition forming a chamber in the trough for receiving 
the suds and wool, and pockets are fitted on each side of the partition to 
keep the liquid level in the chamber and trough. 

2551. Fiviine anv Corina Borries, 4. Macdonell, Newry.—Dated 16th 
July, 1875. : 

This invention of improvements in bottle filling and corking apparatus 
consists in constructing two vertical cylinders with sliding brackets and 

lungers, and surmounted by a tank and measures for: supplying the 

iquid to the bottles. 
2552. Boors anp Suoxs, 7. Pike, Stanhope-sireet, Clare-market.—Dated 
16th July, 1875. 

This provisional specification describes forming the elastic or spring 
sides of boots or shoes of a plain piece of leather slit downwards from its 
top edge. The edges of the slit are drawn and held together by springs 
placed at the back of the leather side piece across the slit. 

2554. Heatine Water, B. C. Sykes, Cleckheaton.—Dated 16th July, 1875. 

This relates to the manufacture and use of apparatus ‘for purpore afore- 
said of simple and inexpensive construction, and is more éspecially 
designed for application to, and as forming the back boiler of kitchen’ 
fire-grates, and is mainly intended for heating water for domestic pur- 
poses. 

2555. Carpina Enornes, R. 7. Heape, Rochdale.—Dated 16th July, 1875. 

This invention refers to the use of a circular grid or creeper beneath 
the cylinder, and to a creeper placed at an angle, the material being 
returned to the cylinder by a roller. 

2557. Fitrration, F. W. Grauhan, Bradferd.—Dated 17th July, 1875. 

This invention relates to employing inion filters lined with stones, 
carbon, and rough and fine sea sand, for the filtration of water, sewage, 
and other fluids, being specially adapted for removing impurities in large 
quantities at a moderate cost The filter is made with a perforated 
bottom, and with a perforated lid hung on hinges. ‘T'wo filters are 
employed in some cases, connected to one main supply pipe, and having 
branch pipes with taps to each filter, enabling the working of one or both. 
S008, Prunes, E. G. Burling, Hunter-street, Brunswick-square.—Dated 17th 

uly, 1875. 

Consists of the add‘tion of a pedal which is connected with a bar of 
wood traversing the width of the piano, with baize and parchment 
affixed thereto, the said bar when in action resting on the strings of the 
piano, whereby the hammers are made to strike the strings through the 
parchment and the piano caused to imitate the banjo. 
aaR, Sheream or Copper, J. H, Dennis, Liverpool.—Dated 17th July, 

875. 





Sulphurous acid gas, air and water vapour are passed through and in con- 
tact with metallic copper, perfectly granulated, contained in a converting 
chamber. The reaction and condensation which take place yield a liquor 
of sufficient strength for crystallisation as sulphate of copper. 
aeaeyt = on AND Four, 7. Muir, Tradeston Mills, Glasgow.—Dated lith 

uly, 1875. 

This consists essentially in manufacturing meal 41d flour from only the 
fleshy cellular parts of the wheat or grain, the germs being removed and 
obtained by themselves as a novel, nutritious, and valuable product fitted 
for feeding cattle and other purposes. It also consists in separating the 
germs during the manufacture of meal and flour. 
se. Foraina, J. P. Smith and P. Woodrow, Glasgor.—Dated 17th July, 

875. 


This invention consists in causing a series of dies to act one after the 
other on the metal to ne forged or shaped. In some cases the said dies 
actin conjunction with hammers. Lach die does a progressive portion of 
the work. Under one modification the die head receives a to-and-fro 
motion from a crank shaft, which also operates the hammers. At each 
stroke the die head makes a partial revolution so as to cause a fresh die 
to act on the metal. Under a second modification the die head and 
h 8 are operated direct from a steam or hydraulic cylinder. The 
said die head may be with advantage fitted toa steam hammer. 


2562. VentiLatina, J. Westmoreland, Liverpool.—Dated 17th July, 1875. 

The heated and vitiated air is led through the ceiling directly or by a 
passage into a space or spaces formed underneath the hearthstene or 
hearth plate of the floor above, and called the hearth chamber, thence by 
a flue or flues into the chimney. The flue (or flues) from the h 
chamber to the chimney is fitted with a balanced automatic or adjustable 
valve and stop pieces to prevent back draught. The metal or material 
—_ the sides of the hearth chamber serves to carry the hearth stone 
or plate. 

2663. Lockine Ports, J. Livesey, Victoria-chambers, Westminster, and J. 
Edwards, South Hackney.—-Dated 17th July, 1875. 

This invention relates to means of causing railway points to be locked 
automatically during the passage of a train over them. One method 
described consists in giving flexibility to an extent of the rails on each 
side of a point by placing their chairs on spring plates, so that when the 
rails are depressed by the weight of a passing train, the point rod by 
studs or shoulders en it being intercepted by the sunk rails is prevented 
from moving, and to diminish the required flexure of the rails they may 
be made to act thus by levers magnifying their movement. According to 
another method tbe shifting point rails are extended in length to exceed 
the wheel base, and when they are shifted from side to side are by means 
of radius rods or curved slots made to travel also longitudinally. When 
they sustain the weight of the train this movement is rendered difficult 
or impossible, so that the points are locked, and farther security may be 
obtained by forming shoulders on the point rails, which, when they are 
shifted, have to ride over the chairs, and by introducing a spring connec- 
tion which has power enough to move the points except when they are 
pressed down by a train on them. Points arranged in this manner may 
be bolted in any known manner, and the bolting rodsmay be obstructed 
like the point rods. 

2564. E.ecrro-maoners, 7. A. Hequet, Paris.—Dated 17th July, 1875. 

This invention consists in dividing the yoke which joins the bobbins 
of pcecatytee aaa or magnetically insulating the bobbin cores, so as to 
suppress residuary magnetism, means being applied, by sliding the yoke 
or cores, of rendering the insulation greater or less, the object being to 
render rapid vibrations of the armatures of electro-magnuets more equal 
and precise, 

2566. Frreriaces, G. L. Shorland, Manchester.—Dated 19th July, 1875. 

The inventor brings forward the chimney piece sufficiently to obtain 
passages opening upwards through the slab or shelf, through which 
warm air issues from warming chambers situated behind and at the sides 
of the fire. 

2567. Sionatitne, EF. @. Brewer, Chancery-lane.—Dated 19th July, 1875. 

A cylinder containing compressed air, gas or other fluid, which by a 
valve can be admitted through a diaphragm pierced with a fine hole toa 
trumpet fitted with a thin tongue which is thereby caused to vibrate, 
causing a sound, whether the pressure is high or low. 

2568. Courtine Burrers, F. J. Talbot, Shefield.—Dated 19th July, 1875. 

This invention relates to a voupling buffer and coupling for railway 
carriages and wagons, The said invention consists in a novel construc- 
tion and combination of parts, and comprises a peculiarly formed double 
lever or bell crank which is pivoted to the buffer head and sv arranged in 
combination with a link and locking bolt that it may be readily adjusted 
to couple or uncouple the buffers of two adjacent carriages. 


2669. Tzmpes ror Looms, G. Kirk and W. Spivey, Huddersfeld.—Dated 
10th July, 1875. 

‘The inventors mount the temples on arms capable of sliding in 
brackets attached to the framing of the loom in a direction parallel with 
the lists or edges of the fabric to prevent breakage or damage of the 
same, 

2570. Coxxectina Bopspins anv Srinpins, J. Shaw, Dewshury.—Dated 
lyth July, 1878. 

The object of this invention is to ensure the rotation of the bobbins 
along with the spindles. The inventor employs a metal collar or flange 
with a projection on the upper side across its face, said collar being 





perforated or bored to a dimension of that part of the spindle where it is 
z be Dawe The projection on the collar enters a corresponding groove 
a 








2571. Lace Macurnes, J. Silvester, Lenton, and W. Bridgett, Nottingham. 
—Dated 19th July, 1875. 

This provisional cB pegreng relates to the ornamentation of muslin- 
like fabrics produced in lace machines. Holes are formed in the midst 
of the fabric, and an openwork or t is produced within the holes. 
roduced having a covering woven about bec 7 

ic by 





Thick are p 
An ornament is produced on the face of the fal 
pa Sa a bobbin whenever required and bringing extra warp or 
ornamenting threads to work with it. 
2672. Pump Buckets, J. M. Sagar-Musgrave, J. B. Akeroyd, and D. 
Ward, Leeds,—Dated 19th July, 1875, 

This invention consists of a tubular bucket of as great length as the 

mp will’ allow, and with or without packing rings round it. The 

dge to which the pump rod is attached is of sufficient height above the 
bucket to allow a valve to be passed under it and dro) nto the seat 
upon the upper edge of the bucket. The pump is fitted into the 
bridge, and its end is sufficiently long to serve as a stop for the valve, 
and is held by one or more nuts screwed upon it. The lower edge of the 
bucket is brought to an edge to reduce the friction of the water. The 
valve has no central stem, fut is guided by three or more feathers fitting 
in the bucket. 
2578. Syrinaz, J. P. Prince, Davies-street.—Dated 19th July, 1875. 

This invention consists in so disposing the orifice or orifices of the neck 
or nozzle, that the liquid contained shall be d or ejected back- 
wards along the neck of the syringe towards the point at which the 
syringe is introduced, the object being to prevent the injection of the 
liquid beyond the point where its action is required. 

2574. Connenser, F. J. W. Packman, Ringwood, Hants.—Dated 20th 
July, 1875. 

The festures of novelty of this invention consist in condensing all the 
exhaust steam without cold water, by causing it to pass into the centre 
of and around a separate ring boiler enclosed in a metallic case containing 
water, which is maintained at the boiling temperature, and at such 
temperature furnished tc the main boiler, The exhaust then passes 
from the ring boiler to a chamber or chambers where it is con- 
densed by air passing over their outer surfaces, the said air 
b ing heated is supplied to the furnace of the boiler; the water of 
condensation passes into a “cooler,” which consists of an inverted vessel 
having a cup or depression on its surface that receives the water through 
a transit po dipping into it, and from whence it flows over into a 
receiver beneath. 

25675. Artirician Fuen, J. A, Hes, Amsterdam.— Dated 20th July, 1875. 

According to this invention artificial fuel blocks are prepared by com- 
pounding together turf or peat and small coal or coal dust with coal tar 
and river deposit. The peat and coal dust are first ground intoa fine 

ste, which are then mixed with other ingredients, and the compound 
is compressed in moulds, 

2576. FeatHERInc Fioats, W. Wood, Paisley, and J. W. Farries, Partick. 
—Dated 20th July, 1875. 

The feature of novelty which constitutes this invention is the arrange- 

ment and construction of the mechanism. 


2577. Heatina and Coontna Green Houses, W. Gray, Bdinburgh.— 
Dated 20th July, 1875. 3 
The features of novelty which constitute this invention consist, First, 
in providing in cases where there are two or more houses existing, sepa- 
rate means of flow and return to each, aud enabling a uniform,or different 
temperature to be maintained in each; and, Secondly, in effecting the 
discharge of cold water into the pipes in the houses, whereby the hot 
water is expelled, and the temperature reduced as rapidly as desired. 


2578. Skip anp Basket Gaver, 7. Scholfield, Preston.—Dated 20th July» 


1875. 

The novelty of this invention consists in the simple adaptation of the 
gauge to any size or shape of skip, basket,'or other like article, whereby 
an unskilled or blind person can make, with very little practice, articles 
of this kind, and a repetition of such articles of the same size and shape. 
The gauge is likewise simple and inexpensive. 

2579. Revotvine Pistot, W. Kk. Lake, Southampton-buildings.—Dated 
20th July, 1875. 

This invention relates to pistols of that class which have a chambered 
revolving cylinder at the rear of the barrel, and the said invention con- 
sists in a novel construction and arrangement of parts in combination 
with the said cylinder, whereby the extractor for removing the empty 
or discharged cartridge shells from the chambers in the same is fitted to 
pee barrel ina more compact, convenient, and sightly manner than here- 
tofore. 


2580. Ornamentina Dress, W. FE. Cadman, Holloway.—Dated 2th July, 
1875. 











io 

Printing in oil colours on leather cloth, morocco leather, baize, cloth, or 
other suitable material, and using same for decorating articles of dress 
and various other useful purposes. 

2581. Distitirna, A. L. Normandy, Alvert-square, Clapham-road.—Dated 
20th July, 1875, 

According to this invention the latent heat of the waste steam of the 
steam pipe used for supplying the condensing water is utilised in evapora- 
ting a portion of the condensing water. For this purpose the exhaust 
steam is led into a condensing vessel immersed in a regulated quantity of 
condensing water, which is pe pen by the heat, the steam so pro- 
duced being passed into a secon densing chamber to be cond d 
2582. Restraininc Runaway Horses, J. Richards, Handsworth,—Dated 

20th July, 1875. 

This invention has for its object giving the horse or horses a direct pull 
upon the brake apparatus at will instead of upon the trace hooks, and in 
such a manner that the more the horses pull the firmer the brake apparatus 
will be applied to the wheels. 

2683. PLayine Carns, J. Levy, New York.—Dated 20th July, 1875. 

The invention conaists in adapting to the corners, sides, or other con- 
venient part of the margin of playing cards an emblem consisting of a 
letter or number in combination with the particular pip of the card, so 
that its name, value, or denomination may at once be seen without spread- 
ing out or displaying the face of the cards in tbe player's hand. 


2584. Steam Enaines, J.'H. Johnson, Lincoln’s-inn-sields.—Dated 20th July, 
1875. 





This invention relates toa peculiar arrangement of continuous direct- 
action steam engine, in which the ordinary cylinders are dispensed with, 
and the steam is caused tu act directly and without interruption upon 
the driving shaft, and it consists in the employment of a steam driving 
wheel in substitution for the ordinary cylinders and serving as a fly- 
wheel, which wheel is composed of arms or vanes forming volute, spiral, 
or otherwise curved channels or passages divided by transverse partitions, 
and is keyed upon the driving shaft, soas when acted upon by the steam 
to impart motion thereto. 

2585. Mowine anp Reapino Macuines, F. Bolton, Weaste, Lancaster, 
and P, Manley, Atherton.—Dated 20th July, 1878. 

This invention has special reference to the cutting part of reaping and 
mowing hines, and ists in the employment of a flexible endless 
knife, of ribbon steel, or an endless chain, belt, or strap, the cutters being 
attached in sections so as to allow the strap, chain, or belt to retain its 
flexibility. 

2586. Manuracturinc BLANK Bo.ts AnD Ser Screws, FE. Davies, J. 
Leyland, and G. Partington, Atherton, Lancaster. —Dated 20th July,1875. 

This invention relates, First, to the description of mechanical hammer 
known as the “ Oliver hammer,” used for bolt, nut, «nd other forgings 
to be worked partially by manual labour or entirely 7 power, and con- 
sists in various improved arrangements of mechanical contrivances for 
enabling the various articles to be made more efficiently and economically 
than has hitherto been attained, And, Secondly, the invention relates 
not only to the “‘ Oliver hammer,” but to other descriptions in which the 
hammers move up and down, and consists in the employment of a back 
ram or tool attached to alever connected by a rod to the hammer centre 
shaft, so that as the hammer moves up and down the ram or tool moves 
to and fro horizontally for the _— of pressing the head or nut at the 
same time as the hammer strikes it. 
a0ey. arm Woot, J., C., L., and M. Jefferson, Bradford.—Dated 20th 

uly, 1875. 

According to this invention certain parts of the machine as heretofore 
constructed are dispensed with, and the wool is delivered to the squeezing 
rollers, regularly and in even quantity. 

. TANNING, A. Clavier, Somers Town, and A, V. Deschamps, St. Mary- 
lebone.—Dated 20th July, 1875. 

This invention consists in tanning hides and skins by hydraulic 
pressure obtained by a force pump, the tanning liquor being forced 
by the same into the upper of two box-like frames,‘ between which 
the skin is stretched, and through the same into the lower com- 
partment. 

2589. Steam Borer Furnaces, C. Mace and 7. R. Carr, 8underland.— 
Dated 2th July, 1875. 

This provisional specification describes placing on the inner side of 
the furnace front a hanging flap by which the aperture in the furnace 
front can be opened or closed at will. The furnace front is also provided 
with aslab plate sloping downwards from the ends of the fire-bars to 
the bottom of the firing aperture at the front of the furnace. Attached 
tu the slab plate are two vertical plates, the outer ends of which come on 
either side of the firing aperture in the front, and their inner ends are 
curved so as to widen out from the aperture to the full width of furnace 
and allow of the full spread of fuel over the fire-bars. 

2690. Printixa Merat Puares, R. Barclay, College-hill, Cannon-street.— 
Dated 20th July, 1875. 
According to this provisional specification the impression is first 








taken from a lithographic stone, wood, or type, on to a roller covered ; 


with cardboard, and is from thence transferred to the metal plate. 
The printing is fixed by being covered with shellac and then stoving the 
i : 


25901. Spinvine, H. A. Bonneville, Piccadily.—Dated 21st July, 1875. 

The invention consists in preventing the breakage of the thread by 

providing the thread drawing tube, between the feed and drawing 

cylinders, with a number of teeth or any other similar device. 

2592. Sewine Macuines, G. F. Bradbury, Manchester, and H. Lomaz, 

Over Darwen.— Dated 21st July, 1875. 

This relates to improvements in the —— employed for winding 

thread on to the shuttle reel (technically known as the winder), and to the 

use of a contrivance for preventing the shuttle being thrown out of its 

seat during the operating or working of the machine when the shuttle 

coverer or slide plate is removed. 

2598. Lupricatino Cornves, J. Ankers, Shire Oaks, Nottingham.—Dated 
zlst July, 1875. 

The feature of novelty of this invention consists in rendering the 
operation of ——— self-acting by means of apparatus constructed 
and arranged in the following manner :—Between the line of rails on 
which the wheels of the corve rotate are placed a series of troughs or 
boxes to contain These boxes are arranged side by side in pairs; 
a revolving star wheel is mounted on an axle in each box, and at one side 
of the line of rails o ite to each pair of grease boxes there is a fixed 
arrangement for pushing the body of the wagon a short distance along the 
bearing part of the axles, so as to lubricate the axles at opposite sides of 
the bearings thereof alternately, the pushing mechanism being so fixed 
as to push the body of each wagon sideways in tie following order :—At 
the first pair of grease boxes the wagon is pushed to the right, at the 
second pair of boxes to the left, and so on alternately, the effect being to 
cause the aforesaid revolving wheels to lubricate each side of each bearing 
alternately by the action of the axle, which coming into contact with the 
teeth of the star wheels causes them to rotate and carry up and deposit 
on the axle the lubricating matter. 

2594. Warer Meters, J. K. M 





ill, South Kensington.—Dated 21st July 


1875. 

This invention relates to improvements in water meters, consisting of 
a tank in which a syphon is arranged, together with a float which rises 
and falls as the tank ie filled and discharged. The float acts ona suitable 
mechanism to open and close the inlet passage, and to give motion to 
suitable counting apparatus, which records the quantity of water passed 
through the meter. 
2596. Grinpina, J. W. Ellison, Birmingham.—Dated 2ist July, 1875. 

Placing the stones in a vertical position, one fixed, the other movable. 
The stones are fed by screw on adjustable shaft, to which revolving stone 
with its driving pulley is keyed. 
— - secpeignemene Liquips, J. Tweeddale, Edinburgh.—Dated 21st July, 

‘S7 


4 

This invention consists in the new or improved construction of nozzle 
piece, consisting of a metal rose, and a single nozzle and a two-way cock 
combined, and so arranged that the turning of the outer casing full to 
the right or left gives a jet or a spray of liquid respectively, and a half 
turn completely closes the outlets in either direction. This result is 
obtained hy having two holes, with a feather between them in the tube 
or nozzle, the liquid flowing out through the lower hole into a pocket in 
the outer case, thence through the upper hole and out at the central 
nozzle in the form of a P sok and by turning the tube or case to the 
opposite side, the liquid flows into the.annular space and through the 
rese in the form of a spray. 

2599. Sream Enarnes, R. Wilson, Patricroft.—Dated 21st July, 1875. 

This invention consists in certain improvements upon the invention for 
which former letters patent were granted to the inventor or the 12th of 
April, 1870, No. 1063. In the present arrang the spindles of the 
admission valves are connected to a lever hung loose on the vibrating 
valve shaft. The vibrating lever is provided with a catch, which con- 
nects it to the segment, and is acted upon by the governor or other 
regulators, 

2600. Screw Prope.iers, F. J. Eyre, Kingswear.—Dated 21st July, 1875. 

At the root of each blade ure formed a number of worm wheel teeth, 
so arranged as not to project beyond the periphery of that plain circular 
portion of the root which constitutes the axis of the blade, and works in 
the circular bearing in the boss. The teeth are formed only upon a por- 
tion of the circumference of the root. The part of the root of the blade 
at which the teeth are formed is situated within a chamber or cavity in 
the boss of the propeller. In gear with the teeth of each blade, which are 
sitably formed, is a worm, by rotating which the blade is turned. This 
worm has formed with ur attached to it a tric toothed wheel, 
arranged in gear with another toothed wheel, or sector, which is on the 
same axis as a pinion actuated by a rack that can be moved in a direction 
parallel with the propeller shaft. The racks for actuating the respective 
blades are connected to a common ring surrounding a projecting portion 
of the propeller boss, and arranged to be moved along over it as required 
for altering the positions of the blades. The ring may be moved in 
various wuys. In one arrangement, a strap resembling the eccentric 
strap of a steam engine, formed or provided with a couple of projections 
or pins, encompasses the ring, the projections or pins entering slots or 
notches in the prong of a torked arm, worked by a worm wheel fixed 
upon the «xis of the forked arm and actuated by a worm. An indicator 
is provided for showing the positions of the propeller blades, said indi- 
cator being arranged with stops, so that it cannot be moved beyond the 
proper limits. It is proposed to use a form of blade which may be 
caused to present similar operating faces to the water whether the vessel 
be going ahead or astern. The shifting ring may be protected from foul- 
ing by means of a suitable casing. 

2601. Ciosine tHE Doors or Raitway Carriages, A. Kitson and 
J. Naylor, Halifax.—Dated 21st July, 1875. 

The improvements consist in connecting a sliding bar to the draw bars 
attached to the springs underneath the carriages, by which one carriage 
is coupled to another. 

2602. Umpretta Frames, W. R. Lake, Southampton-buildings.— Dated 
21st July, 1875. 

The said invention consists, First, in an umbrella frame constructed 
with springs or ribs, which are secured to the collar and runner without 
the aid of wires or rivets, and also in » metal clamp constructed and 
secured to the ribs and stretchers, 

2603. Vetocirepes, J. Monteth, Lanark.—Dated 21st July, 1875. 

The invention relates, First, to an improved arrangement of driving 
gear to be applied to velocipedes, for the purpose of obtaining speed with a 
ininimum exercise of power; and, Secondly, to the vse of an adjustable 
seat, which will enable the rider to shift his position nearer to or further 
from the axle of the front wheel or wheels. 

2604. Recuratinc THE Pressure or Gases, W. Birrell, Hamilton, 
Lanark.—Dated 21st July, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the apparatus. 

2608. Pens, J. Fayad, Alexandria, Egypt.—Dated 22nd July, 1875. 

The features of novelty which constitute this invention consist in 
manufacturing a pen for the purpose of writing Oriental languages that 
are written from right to left. The inventor forms the pon of the size 
required, and stamps or otherwise cuts the same into a suitable shape, by 
preference with the nib long and rather flat, and divided in its centre 
with a long thin slit, and the end of the nibs he cuts diagonally. 

2615. Motors ror Drivine Sewina Macuines, W. R. Lake, Southampton 
buildings.—Dated 22nd July, 1875. 

This invention relates to a water or other motor provided with two or 
more regulated nozzles of equal or different discharging capacity for 
conducting and directing water, or other agents at will, in one, two, or 
more streams against the buckets of the motor. The said invention also 
relates to the combination of a motor shaft and an intermediate or 
counter shaft and mechanism, by which the motion of the latter shaft can 
be stopped without stopping the motion of the motor shaft. 


2620. Preventine Waste or Water, S. 8. Hellyer, Newcastle-street.—Dated 
23rd July, 1875. 

This invention comprises a tipping cistern containing a regulated 
supply of water combined with a cock so arranged that on tilting the 
cistern to flush the closet or other place, the supply of water to the 
said cistern will be therevy cut off, to be restored again as soon as the 
cistern has resumed its normal position. The supply is obtained by 
gravitation from a feed cistern provided with a ball valve, as is well 
understood, and enters the tipping cistern through the plug of the cock 
which forms one of the centres of oscillation. 


ee ee Fasrics, J. H. Johnzon, Lincoln’s-inn-flelds.—Dated 28rd 
uly, . 

The essential features of this invention consist of—First, a series of 
needles or pins slightly roughened or barbed, set in a suitable fra me or 
holder, and made to traverse back and forth through a bat or web of 
cotton or other fibrous substance for the purpose of interlacing and 
condensing the fibres. Secondly, the adjustable bars by which the 
position of the bat may be regulated in relation to the thrust of the 
needles. irdly, a lateral motion of the needle bar and the needles. 
Fourthly, as a new article of manufacture a bat, web, or sheet made by 
the means before mentioned. 


2625. Licntine Fires, W. Riley, Allerton.—Dated 28rd July, 1875. 
Through a flexible tube fitted to a gas burner and common T doupling 
the inventor conveys gas to the coal in the fire range. When the gas is 
lighted he causes a continuous current of air through another flexible 
tube, fitted with receiver or.air vessel, to fan the jet, which when 














— on the coal, will light the fire in about, say, two 
ui 
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. Looms, W. Cheetham, Oldham.—Dated 23rd July, - 


for the less valuable descriptions a moderate number of orders are 


This invention relates, First, to an apparatus f warp at | under execution for the local engineers. Boiler plate orders 
uniform tension ‘by meane_of vibrating back acted upon by | much pe ing - ~ pay 


springs. of the invention relates to the shuttle box, and 
consists in ting the wear of the hinge of the swell, and in applying 
S apieil ageing to Gio cnet. 

2628. Tosacco, 7. Butterworth, Oldhain.—Dated 2th July, 1875. 





It relates mainly to impr upon 'y for this purpose, 
for which letters patent No. 1793, a.p. 1871, were gran’ to the 
petitioner. Fist, the improvements consist in ro! the tobacco by 


rollers which rotate, acting intermittently without to and fro end motion 
hitherto used, also in having two or more rollers with the same mode of 
action combined with an eccentric, or cam roiler, also in combining a 
plain or eccentric or cam roller with intermittent action with two 

‘segmental rollers.” Secondly, in combining four rollers by preference, 


two of large diameter and one of small diameter to act upon tobacco, 
the smaller roller, which may be plain or eccentric, be’ pressed upon 
and rotated by frictional contact with a fourth roller, combined 


rollers acting intermittently. The combinations of rollers last referred 
to may act as ibed under the first head, or have end to and fro 
The invention consists also in combining the small roller acted 
upor by another roller with two segmental rollers. When the rollers act 
as described under the first and second head, and are without end 
motion, the tobacco may be wound up either continuously or intermit- 
tently. Thirdly, the invention iste ina simplified arrang it of 

mechanism for traversing the winding up pulley to vary the speed as 
the bobbin fills, and consists in an arm, scroll, or cam, which acts 
by connections upon the fork of the traversing a the arm, scroll, or 
cam, being moved by gear in connection with the bobbin. 


2640. Cuirrinc Horses, P. Adie, Pall Mall.—Dated 24th July, 1875. 

This invention relates to a combination of various improvements upon 
a tus for clipping horses and other animals, for which the inventor 
°o ed letters patent on the 30th day of October, 1866, No. 2796, and it 
has special reference to Lapeer op upon the plates, the bearings, the 
mode of lubrication, and the handles described in the specification of the 
said letters patent, 


2646. Dovste Beppep Soras, C. Schouberstky, Paris.—Dated 26th July, 


1875. 

According to this invention the seat of a sofa is connected to its framing 
by a system of bell crank levers, so that by turning these by a handle the 
seat is moved outwards so as to afford sufficient width for a bed, and is 
also lowered so as te afford headroom between it and an upper bed, this 
being formed by raising a hinged back and supporting it by hinged rods 
fitting into sockets on the arms of the sofa. If the sofa is too short to 
form a bed, two such sofas are placed opposite each other, so that the 
united width of their seats when moved outwards so as to meet in the 
middle afford sufficient length for a bed. 


£647. Svuaar, J. Johnson, Lincoln's-inn-felds.—Dated 26th July, 1875. 

This invention relates to an improved mode of treating sugar cane, 
whereby the cost of the machinery required for the purpose is greatly 
reduced and the sugar is extracted more completely and economically 
than by the use of the rollers ordinarily employed, and also to the utilisa- 
tion > f the trash or residuum from the operation of yore hed cane. 
According to this invention the sugar cane is reduced in a similar manner 
to bect jroot by the employment of grinding or pounding machinery, 
which may be readily moved from place to place, and which admits of 
the cane being operated upon at the place where it is produced if re- 
quired. 


2660. Axcess, J. Grice, Birmingham.—Dated 27th July, 1875. 

According to this invention the front bearing parts of the arm of the 
axle and axle-box are constructed as follows :—A conical or inclined 
shoulder is made at the front of the arm of the axle, and a double inclined 
bearing or shoulder is made in the bore of the barrel of the axle-box, 
near the front thereof. The inner face of this double bearing or shoulder 
works against the conical or inclined shoulder on the arm, and the outer 
face of the double bearing or shoulder works against the inclined face of 
a collet, fixed by a screw nut and lock nut at the front of the arm of the 
axle. A double bearing is thus provided for the front of the axle-box. 
The double inclined bearing or shoulder is described is made of a sepa- 
rate and removable V-sha ring which is screwed into the bore of the 
barrel of the axle-box. By these improvements the diameter of the axle- 
box may be greatly reduced, the diameter of the arm of the axle increased, 
and ——— or rattling prevented. A larger bearing is also obtained for 
the collet. 


2669. Bicnromate or Porasn, C. Heinzerling, Glasgow.—Dated 28th July, 
1875 





The features of novelty which constitute this invention are :—First, 
combining the facture of bichromate of potash with the manu- 
facture of iodine and bromine. Secondly, the employment of magnesia 
and salts of magnesia instead of or together with lime in the roasting of 
chrome ore in the said combined manufacture. Thirdly, the use of kelp 
salts to complete the oxidation into chromic acid of that portion of the 
chromic oxide which is not oxidised by the lime in the ordinary process, 
and the employment of kelp in the place of lime. Fourthly, the employ- 
ment of chrome cre to decompose the sulphides, sulphites, hyposuiphites, 
and carbonates of = which are in the ortinary process of making 
iodine and bromine decomposed by sulphunc or other acid before the 
iodine or bromine is obtained by distillation. Fifthly, mixing the chrome 
ore with vat waste or gas waste instead of or together with lime or 
magnesia or compounds of magnesia previous to roasting or calcining the 
ore in the aforesaid combined manufacture. Sixthly, the employment of 
the ashes of burned wood or other vegetable matters instead. of kelp in 
the said combined manufacture, or in the facture of bich te of 
potash. 


2698. Stream Generators, R. Renshaw, Manchester.—Dated 30th July, 
1875. 








The improved steam generator consists of a reverberatory furnace with 
a fire-grate and side fiues containing pipes, on which are cast flanges for 
other pipes, into which the lower ends of diagonal or curved, lap welded, 
or other tubes are secured, the upper ends whereof are secured to vertical 
pipes which communicate with a steam dome. 


2748. Covriines, J. Parker and J. Murgatroyd, Bradford.—Dated 4th 
August, 1875. 

To the ends of trucks or carriages they secure a metal bracket having an 
open jaw or joint, into which is secured a lever or radial arm; to the 
other end of this arm is attached an universal stud which carries a lever 
and secured thereto by means of a pin ; one end of this lever is attached 
to coupling links by means of two short chains; by pressing down the 
other end of the last-named lever the short chains and coupling links 
will be elevated and can be placed on to the coupling hook. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham this afternoon consumers of large 
quantities of finished iron are’looking for some relief through what 
they imagine must be a reduction in the wages of the mill and 
forge hands, contemporaneously with the declaration of lower 
prices by coal-masters as the finer weather becomes more developed. 
hese views retarded actual business in respect both of finished 
and foundry iron. In vain did ironmasters manifest their disin- 
clination to believe that much relief can be obtained in the cost of 
labour at the finished ironworks; for it was impossible for them 
to deny that the direction of the coal market is towards something 
more than ease. te os at a distance, who are nibbling just now, 
are informed that, however desirable may be a reduction in iron- 
makers’ wages in this district, it by no means follows that that 
reduction, to an extent sensibly affecting quotati is attainable. 
The ‘‘ Arbitrator’s Award” in South Staffordshire must be 
receded by the appointment of an arbitrator and the election of a 
rd of Conciliation. Neither one nor the other has yet taken 
place ; and he would be a bold man who should say confidently 
that the late board will be ded by ther which shall 
receive the approval of both masters and men. 
Firms in this district who have long been known to make the 
first-class quality of iron for permanent way and rolling stock 
ses, are doing more than at any other time during the past 
twelvementh. They have benefited by the u which has 
attended the purchasing of iron by some of their customers from 
certain makers in this country and upon the Continent who were 
prepared to take lower prices than South Staffordshire firms could 
uote. Consumers found that the iron supplied at the cheaper 
was really much dearer than the South Staffordshire product 
certainly at current rates ; and they have now repeated at current 
market quotations previous orders distribu here. This is 
especially noticeable in re of the manufacture of excellent iron 
tails to be laid down in India. 
The plate trade is getting quieter in most of its branches, though 














Sheets have not anything like recovered the position which they 
occupied before the holidays, and buyers could place orders at 
prices that have not been possible for'some months Still it 
must not be inferred that easier terms are quotable upon the 


market, 

The hoop and strip business is but slack. The falling off in 
South Staffordshire for baling strip is something remarkable. 
There are firms who at one time were constantly running their 
hoop mills to supply the requirements of the United States that 
are now doing literal}y nothing in that a. They have 
had to suffer considerable competition. y strip mills have 
been lately started in and about Warrington, where the pig iron 
mostly used is nearer at hand, and where also the mills 
and fi are nearer to the exporting market, Live 1 5 
then there is the United States competition, which is 
a much more serious matter still; and lastly we have 
the rivalry of the other side of the Atlantic in steel strip. 
Certain of the American steelmasters have now found that they 
can use the crop ends of steel rails in the rolling of capital steel 
strip, which is lighter, and stronger, and more. flexible than iron 
strip, and therefore in every way more suitable for baling pur- 

The information is that 4 firm known as William Clark and 
Co. are now doing this from the crop ends of steel rails made 
at the Edgar Thompson Company’s steel works, and it is declared 
that whilst the wale is very superior to anything of the kind 
produced from iron, the price of these crop ends is no more than 
the cost of the puddled, or, as the Americans Sew it, muck bar. 

Iron merchants were not good buyers this (Thursday) afternoon 
for the miscellaneous descriptions which largely constitute the 
stock of the warehouses from which the hardware manufacturers 
mostly obtain their ow Home iron merchants, in this dis- 
trict in particular, are believed to have bought with exceptional 
freedom before quarter-day, on the assumption that the coal- 
masters would have had to yield to the demands of the colliers, 
and that iron would consequently be declared up. Anyhow, it 
was stated this afternoon that the merchants’ warehouses in this 
district are well supplied with most kinds of Staffordshire finished 
iron. 

A reduction in working expenses is imperative in the pig iron 
trade, if that industry is to be prosecuted without grave loss to the 
majority of those who are following it in South Staffordshire. 
This branch of the trade has been a poor business ever since the 
colliers obtained their short hours and coal rose to the enormous 
height which resulted from that change. Very many tons are now 
being sold at prices which are simply ruinous to the maker. 

I am not therefore surprised to hear that three or four firms 
seriously contemplate the blowing out of more furnaces. This 
action will certainly be taken unless coal-masters’ quotations are 
substantially reduced at an early day ; for the tendency of things 
in the Cleveland district would seem to point to cheapened 
charges there, and ney to lower quotations when the 
Cleveland pigs are offered in competition with the produce of 
South Staffordshire. The wretched state of the pig iron manufac- 
ture here has its effect upon the prices, which can alone be secured 
for theironstones thatare submitted for sale to our blast furnace pro- 

rietors. . A few transactions in South Wales ore are reported at 
Tés. 6d. This is a low price compared with the Staffordshire mineral 
with which it competes. The quotation for South Staffordshire iron- 
stone is 20s., but the difference in weight adopted by the salesmen 
of South Staffordshire and South Wales respectively, runs up the 
South Wales ore another 1s. 6d., so that really the quotation of 
the southern principality is 18s. as against 20s. 

Railway axles of the best class are in more than fair request at 
the leading establishments in this part of the kingdom for that class 
of product. Testimony to the greater excellence of the permanent 
way materials produced hereabouts than in some other places to 
which I have drawn attention above, appears likewise in this 
department of the industries of South Staffordshire. It is at 
once gratifying to makers in this old district, and at the same time 
noteworthy as indicative of the great care which railway engineers 
are now displaying in the selection of the ironwork for that portion 
of the rolling stock to which they limited themselves, that pairs of 
wheels are arriving in South Staffordshire to have the axles which 
unite them knocked out and destroyed, and their place supplied by 
the South Staffordshire product. 

Since the development of activity in the lock trade, manufac- 
turers have been much inconvenienced through the inadequacy of 
the supply of lock furniture. This has been particularly the case 
at Willenhall, which may almost be regarded as the chief centre of 
this industry in South Staffordshire. Lock furniture has, until 
now, been mainly obtained from Birmingham and Wolverhampton ; 
but these places having failed to increase the supply proportionately 
with the improvement in the ‘demand, the lock manufacturers of 
Willenhall are themselves contemplating a joint-stock concern to 
make up for the serious deficiency. 

The year has not, generally speaking, opened in so promising a 
manner for the japan and tin plate industries as 1875 closed. The 
manufacturers had got work pretty much cleared up, and the 1876 
orders have not yet displayed themselves in a conspicuous degree. 
There is no want, however, of employment for the operatives. 
Every hand, whether male or female, adult, or half timers, of either 
sex, that can be found capable of engaging in any one of the depart- 
ments is needed, and can have work. Stocks, asa rule, have got 
very low upon the shelves ; and if the orders now on-the books are 
insufficient to afford all the hands full time, an abundance of work 
could be furnished them in preparing to meet the wants which it 
is tolerably certain will be shortly experienced. 1875 was a year 
of very large output in these industries. One of the firms here- 
abouts, which are widely and deservedly known for the variety and 
excellence of their products, have in the past year turned out no 
fewer than 7000 coal vases. 

Messrs. Blews and Sons, of New Bartholomew-street, Birming- 
ham, have just cast a fine ring of Carillon bells, fifteen in number, 
and weighing six tons and a-half, for the Indian Government. 

William George Merryman, of the Lanesfield Ironworks, Wolver- 
hampton, met his creditors on Monday, and showed debts amount- 
ing to £1476 14s, 10d., as against assets valued at £432 3s. 7d. The 
debtor offered to pay 20s. in the pound in a year by instalments of 
three, six, and nine months, but could give no security for payment. 
The creditors, therefore, determiaed to wind up his estate in 
liquidation. 

The creditors of Charles Boundy, metal merchant of Birmingham 
and Ripley, whose net liabilities were £9744 and total assets £2786, 
have accepted a composition of 4s. in the pound ; the debtor’s state- 
ment being that in the last three years his trade losses had been 
not less than £7493. 

At the annual meeting, on Monday, of the South Staffordshire 
Institute of Mining Engineers, Mr. Thomas Latham, the newly- 
elected president, praised the action of the Mines Drainage Com- 
missioners, and expressed his belief that the Mines Regulation Act 
had done a vast amount of good in checking bad and careless 
mining. He advised the wide adoption in South Staffordshire of 
piece-work, as the most fair scheme of payment to the skilled 
workman. In support of his contention that South Staffordshire 
was not behind other mining districts, he quoted the recent 
successful sinkings at Sandwell Park, those in connection with 
the Cannock and Huntingdon Colliery, and also other recent 
enterprises in the district ; and showed that many members of the 
institute had been chosen to fill responsible places in connection 
with mining industries at home and abroad. A paper was read 
by Mr. F. Hurd—of the firm of Hurd and Simpson’s Patent 
Mining Machine Company, Wakefield—on ‘Patent High-speed 
Air-compressors and Self-acting Heading Machines for Getting 
Coal.” Models of the machines were exhibited and attracted 
much attention. Another paper on ‘Underground Haulage” 
was read by Mr. H. M. Morrison, who reminded the meet- 
ing that there were three systems in vogue—the tail-rope 





system, the endless rope system, and the endless chain and 
he gave in detail a sketch of each system. He also the 
plan in use at the Greenfield Colliery in Scotland. A third” paper 
was ee wt ras pena ar iy page Instruments 
applicable ining Operations,” of which there were specimens in 
the room, including Richard’s steam engine in a collection 
of signal bells, a number of safety lamps with special features of 
utility, some aneroid barometers, and an ingenious watch for 
keeping watchmen to their work. It is expected that not long 
hence Mr. Hurd’s coal-getting machine will be seen at work in one 
of the president’s pits, for that gentleman has invited the members 
to descend his Lyecross Pit, rot gs Mr. Hurd has promised to send 
one of his machines for trial experiments upon the occasion, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district continues in a generally depressed 
condition, with a weakening tendency in prices. Very few orders 
of any kind have been placed during the past week, and the 
demand for both forge and foundry pig iron is exceedingly limited. 
In a few exceptional cases makers of pig iron hold firmly to late 
rates, but generally there has been a giving way in prices, and 
consumers are anticipating that they will still further recede. 
Lancashire makers have made no alteration on their late quotations, 
which nominally remain at about 65s, per ton for No. 3 foundry, 
and 62s, 6d. for No. 4 forge delivered into the Manchester district, 
but there has been no general trade doing in this class of iron 
during the week, sales as a rule being confined to a few odd lots in 
small quantities, and for orders there is little doubt 
concessions might be obtained by buyers. In Middlesbrough iron 
makers’ quotations in some cases remain at about 61s. 3d. 
for No. foundry, and 60s. to 60s. 3d. for No. 4 forge 
delivered into this district, but the average prices with which 
orders would be readily placed are fully 1s. per ton under the 
above figures, In finished iron there is still very little doing, as 
but few orders are at present being given out, and no material im- 
provement is now looked forward to until the opening of the 
shipping season. The quotations for ordinary bars remain at about 
£7 ibs. to £7 17s. 6d. delivered. Founders have received a few 
inquiries, but the prices offered have been so extremely low that 
they have not led to business. The Pearson Knowles Company 
state that they are working full time. 

The frequent occurrence of destructive mill fires of late in this 
district is directing more attention to the necessity of fire-proof 
construction, and some of the local ironworks have now on hand a 
considerable number of orders for iron girders for fire-proof floors. 

Messrs. Wm. Barningham and Co., Limited, Pendleton, near 
Manchester, have in hand the construction of some special plant 
for machine brick-making. This consists of iron trucks upon which 
the wet bricks are placed, tier upon tier, and hot air ovens into 
which they are run and where they are drie4 ready for the kilns, 
By this means brick-making can be carried out in all weathers, 

During the week Messrs, Craven Brothers have been exhibiting 
at the Vauxhall Ironworks, Manchester, an extraordinarily massive 
and powerful boring machine which they have just completed for 
Government for use in the Woolwich Arsenal, in the manufacture 
of the 8l-ton guns. The machine is the largest of the kind ever 
constructed, having a total weight of 105 tons, and a length of 
upwards of 90ft. It is constructed for even heavier ordnance than 
are at present being made, being capable of boring a hole 36in. 
diameter and 30ft. deep, and all the parts are made of sufficient 
strength to take a gun weighing 160 tons. The machine, which has 
to be delivered complete at the end of the present month, has been 
inspected by a number of gentlemen interested in this class of 
heavy tools, and its workmanship, general arrangement, and 
massive proportions have been much admired. 

A new section of tram rail, which consists of a rail and girder 
combined, was described at the last meeting of the Manchester 
Scientific and Mechanical Society, by Mr. I. Bowes, managing 
director of the Pendleton Ironworks, Mr. Bowes strongly con- 
demned the present system of laying tramways, in which he said 
too much dependence had been placed upon the timber or other 
supports instead of upon the rail itself. In the girder shape which 
he proposed, he urged that the material of the rail was distributed 
ina proper shape for carrying a vertical pressure or weight, and 
although the alteration he proposed might not be aperfect remedy 
for the acknowledged imperfections of the present system, it was a 
step in the right direction, and some such section as he suggested 
woald, he felt, supersede the unmechanical flat rail now in nse. 

Notice of a reduction of 5 per cent. in wages has been served 
upon the men employed in the hematite department of the Barrow 
Steel Works. 

The usual monthly meeting of the South Lancashire and 
Cheshire Coalowners’ Association was held at the Clarence Hotel, 
Manchester, on Tuesday. There was a good attendance of mem- 
bers, and several matters of importance to the trade were discussed, 
but the proceedings were private. 

The coal trade generally continues exceedingly dull, and the past 
month has been one of the quietest for the season of the year that 
has been known for a considerable time. There is very little 
demand for any description of round coal, and where the pits are 
notrunning short time stocks are accumulating. Although there have 

n no announced reductions in the list rates there is a general down- 
ward tendency in the market, and the selling wr at the pits are 
fully 6d. a ton easier than they were last month. Good Arley mine 
coal at the pit’s mouth in the Wigan district can be bought at from 
13s. to 13s. 6d. per ton, and Pemberton four feet at 11s. to 11s. 6d. 
per ton. Common round coal is very difficult to move, and prices are 
extremely irregular, varying from 8s. to 9s. 6d. per ton at the pit. 
There has not been quite so much pushing in the better classes of 
engine fuel, owing to the 1 productions caused by the quiet- 
ness in the coal trade, but common sorts are still offering at very 
low prices, and in the Manchester district slack has been reduced 
5d. and 10d. per ton. Inthe shipping trade there is very little 
doing, and supplies at Liverpool are plentiful. 

There is still very little demand for coke, and good local makes 
for foundry purposes are offering at 21s, to 22s. per ton delivered 
in Manchester. 

There has been some agitation for a reduction of colliers’ wages 
in the Wigan district, but the priacipal firms at present decline to 
make any movement. The protracted strike at Messrs. Fletcher, 

Burrows, and Co’s Chanters pit, Tyldesley, which arose out of a 
dispute with regard to the weighing clauses of the Mines Regula- 
tions Act, has at length been settled, the men returning to work 
on condition that the weighing system is forthwith adopted. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

DurinG the week the chief matter of interest in the iron trade 
has been an attempted reduction of the wages of puddlers and 
ball furnacemen at the Atlas and Cyclops works, It was stated in 
last week’s ENGINEER that these men had received notices of a drop 
equal to about 10 per cent., or 1s. per ton off the present rate of 
10s. per ton for puddling. The notices to the men were not written, 
but were given verbally in both instances, and in a conciliatory 
manner. The men, however, took alarm, and held several meet- 
ings immediately after the “‘ request ” had been conveyed to them, 
determining at all hazards not to submit to the drop. On Thurs- 
day evening a deputation of four leading puddlers met Mr. Collins, 
the forge manager of Messrs. Cammell and Company, Cyclops 
Works, in order to discuss the matter and hear what views 
were held by the employers. Mr, Collins explained that trade was 
so bad, and competition so close, that the management had felt 
compelled to ask the men to accept a reduction, in order that 
orders might be obtained to keep the place going. He thought the 
men ought to give way, as they are now receiving about is, 8d, per 
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ton more than is paid to the rs in South Staffordshire. 
The men, however, were unconvinced, and argued that the rate at 
which they were paid was by no means too high, taking into con- 
sideration the good prices realised by the company for their les *ing 
articles, such as armour plates. e interview then terminated, 
without either side being convinced by the arguments of the other, 
and with a resolution on the of the men not to give way in the 

least degree. At the Atlas Works (John Brown and Co.) 


“a similar result attended the deliberations—the fact being, of 


course, that on each side the parties were acting in concert. On 
Saturda: , however, a general conference of ironworkers’ delegates 
from South Yorkshire, West Yorkshire, and all Lancashire, assem- 


‘ bled at the Cricket Ball Inn, Saville-street, Sheffield, in order to 


discuss the prospects opened up by the action of the two great 
Sheffield companies. e places represented were — Sheffield, 
Rotherham, wae, Elsecar, Barnsley, Leeds, Bradford, Nor- 
manton, Crewe, Wigan, Manchester, Bolton, and other Lancashire 
towns. There were about forty delegates present, besides the 
whole of the members of the council of the Ironworkers’ 
Association, with Mr. John Kane, general secretary, and 
Mr. William Ancutt, president of that association. Mr. 
Ancutt occupied the chair. After some discussion, it was 
announced that the proposals put forth by John Brown 
and Company, and Charles Cammell and Company had been 
withdrawn — or at least virtually abandoned. The Parkgate 
strike was next discussed, and it was determined to make a 
moderate general levy for the support of the men out of employ- 
ment there, and to remove as many as possible from the 
district. After this conference it was supposed that the 
question of ironworkers’ wages—like that of ghosts-—-had been 
“laid” for the present, but on Tuesday morning a paragraph 
appeared in one of the local newspapers declaring that the iron- 
workers were rather premature in concluding that the “‘ proposals ” 
had been withdrawn, and stated that both firms seemed 
determined to maintain their position. As the matter is of 
not a little interest to the trade generally, I may, perhaps, be 
allowed to explain, as I have stated in effect half-a-dozen times 
during the last two or three months, that in all ordinary classes of 
work this district is, just now, unable to compete with others, owing 
to the wages rates and one or two minor matters. This being so, the 
subject was talked over by the managers of the larger establish- 
ments, and it was resolved to make an attempt in a quiet way to 
get wages down. But, on the other hand, the two Sheffield works 
principally referred to have a great and profitable monopoly in 
the shape of the armour-plate trade. The men know this, They 
know by —* at all events, that high prices are realised, and they 
not altogether unnaturally decline to accede to the request: that 
they will accept the wages paid for working ordinary iron. The 
armour plate departments are busy and likely to remain so, hence 
the employers are extremely unwilling to run the risk of a strike. 
Nevertheless I hear—and I do not say this without some founda- 
tion—that if any reduction be made in South Staffordshire, and 
the ordinary iron trade does not improve, a reduction will be 
<7 here, or certain departments will be materially thinned 
ou 

Whilst the ironworkers are warding off a probable drop, the 
labourers = to entertain the idea that they are entitled 
to additional payment, probably by some subtle process of 
Hibernian reasoning, by reason of the dulness of trade. They 
have therefore sent out circulars asking for an advance of about 12 
od cent., or that their wages on and after May 1st may be 64d. per 

our on £1 5s. 9d. per week of 494 hours. There is, of course, no 
chance whatever of this concession being made at the iron and 
steel works, but it is just probable that the building trade men 
| obtain it. 

Vhilst dealing with the wages question, I may say that the 
notices given by the Barrow Steel Company for adrop of 5 per cent, 
in Bessemer workers wages is looked upon with some interest here, 
and it is anticipated that corresponding action may be taken locally, 
At some works it is ym org that this would be done, seeing 
that barely any work is being done in that branch, particularly in 
Bessemer rails. At the Phoenix Works, the Ickles, several orders for 
railsare said to have accumulated during the time the works have been 
undergoing repairs and alterations, The works are, in fact, busy 
just now in this respect, and are sage pes | about 1000 tons of 
Bessemer ingots weekly, three-fourths of which are being rolled 
into rails. Messrs. Brown, Bayley and Dixon, of the Sheffield 
Steel Works, Attercliffe, are also doing rather better in rails. At 
the Atlas Works, John Brown and Company, I believe nothing is 
at present being done in the rail departments, nor is anything worth 
mentioning being transacted in the Bessemer rail mills of Charles 
Cammell and Company. This company is, however, producing a 
good deal of Siemens steel for various purposes at its Grimesthorpe 
branch works. Rails are being rolled from it, and can, I 
am informed, be quoted at materially lower figures than. those 
made from Bessemer. At the Penistone branch of the same 
concern, the rail mills are fairly well engaged. Rail p:‘ces vary 
very much, and in proportion to the quality up to which they are 
made by the various manufacturers. Siemens rails can, I hear, be 
had at £9, or even under, ordinary Bessemer at £9 10s. to £9 15s., 
a fairly good Bessemer at £10 to £10 5s, superior Bessemer at 
£10 10s. to £11, and a really excellent best rail at £11 5s. to £12 
per ton at the works here. Something, of course, depends upon 
section, but the chief differences in quotations arise out of the 
varied qualities. Some firms use far better spiegel than others, 
whilst a few are able to work up great quantities of old materials in 
this manner. Last week I mentioned that John Brown and Co. was 
the only spiegel-making house hereabouts. I have since heard— 
without guaranteeing the accuracy of the statement—that Messrs. 
William Cook and Company have taken one of the blast furnaces of 
the Charlton Iron Company for pursuing the same branch of manu- 
facture, and that Messrs. Brown, Bayley, and Dixon are also about 
to commence making the materi Imported spiegel is said 
rarely to contain 8 per cent. of manganese, whereas John Brown 
and Co.’s averages 15 or 16, and has even been made as high as 32, 
~ that, of course, is too high for practical use in everyday 
working. 

At one of the Atlas blast furnaces, during the past week, a 
mass of 160 to 170 tons of slag and iron has been blown out of the 
bottom by means of dynamite charges. In pig iron no very large 
sales are reported during the week, but prices on the whole are 
fairly maintained. 

There is next to no demand for ordinary iron, and the best 
brands meet with but a slow call. Messrs. Cooper and Co.’s (Leeds 
Ironworks) bars are £21 to £24 per ton ; flats, jin. up to din. thick, 
are £21 to £26; squares, £21 to £27; rounds, £21 to £29, with £2 
extra for chain iron, and the same prices as the above for rivet iron, 
The same firm’s boiler plates up to 2} cwt. eachare quoted £24 10s 
with proportionate increments up to 7 cwt. each, at which size an 
upwards the price is £41 per ton; sheets, 11 to 17 w.g. are 

10s., 17 to 20 w.g. being £30 10s. The iron tires of the same 
house are £22 to £25 10s., or £29 for all over 54 cwt. Ordinary 
railway axles are £22 to £28. All these prices being on three 
months’ terms with three months’ bill, or 24 off for prompt cash, 

The Staveley Coal and Iron Company, Limited, have declared 
interim dividends of £3 per share inthe A and C shares and of 
10s. per share on B, D, and ference shares. The Parkgate 
Wagon Company’s interim dividend is at the rate of 5s. per si 
on the first issue, 3s, 4d. on the second, and 2s, on the third. The 
North Central Wagon Company is paying 10 per cent. and a bonus 
of 4per cent. The British Wagon Company pays a dividend of 
10 per cent. with a bonus of 1} per cent. With the incoming of 
February there is a drop in coal prices, chiefly household quali- 
ties, of 1s. to 1s. 6d. per ton, the supply being very plentiful. 

At the meeting of Yorkshire ilway Wagon Company, at 
Wakefield, to-day (Thursday), the number of wagons now working 
was stated to be 7017. Out of profit of £5400 a dividend of 10 per 
cent. is recommended. The report of Sheffield Wagon Company, 
issued to-day, shows that there are now 5000 wagons in use, and 


the profit amounts to £8000, yielding dividends on the various 
clssses of shares equal to 10 per cent. 

Work has been resumed at Swaith Main Colliery, blasting being 
totally abolished. 

The new price list of the Sheffield Coal Company is as follows : 
Picked branch coal, 15s., a drop of 1s.; best Birley Silkstone, 13s., 
1s, 2d. lower; best ae cubes as sent to London, 13s, 6d., 1s. 6d. 
down ; screened Silkstone nuts, 7s., ls, reduction ; screened seconds 
coal, 9s., a drop of 1s. 6d.; coke breeze, 10s.; hard (washed) melting 
coke, 18s.; and unscreened slack, 3s. per ton of 21 cwt., at the 
pits. In the last three classes of fuel there is no change in the 
quotations. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tur iron market has been very dull this week, the home and 
foreign inquiries being alike lan id, and prices of both warrants 
and the makers’ shipping brands have sustained a marked decline. 
Business in the warrant market was sluggish, there being appa- 
rently a conviction that prices were bound to come down, and buyers 
consequ ently were disinclined to make purchases to any great ex- 
tent. Friday’s market was exceedingly slack, only two transactions 
being reported in the forenoon, and absolutely nothing was done 
in the afternoon. The business done was at 63s. 10}d. and 64s. 
one month, down to 63s. 74d. Monday's market was again dull, 
and sellers who had since Wednesday been endeavouring to — 
prices between 64s, and 63s. 6d., now gave way, and the figures fell. 
Business opened at 63s. and came down to.62s. 74d., when there 
was a somewhat improved demand, and sellers again held for 63s. ; 
but prices began in the afternoon at 62s. 10}d. and receded to 
62s. 74d. The market was quiet on Tuesday, with busines: “etween 
62s 3d. and 62s, 44d. cash, and a further reduction of iron in 
makers’ hands was announced. Wednesday’s warrant market was a 
little firmer, with business from 62s. 6d. to 62s. 9d. cash, and 
63s, 104d. month open. To-day (Thursday) the tone was steady, 
with business from 62s. 10d. to 63s, cash and 63s. 3d. one month 
open. 

In sympathy with the condition of the warrant market, the 
prices of makers’ shipping brands have been reduced all round. I 
note the extent to which each has declined :—G.M.B., Nos. 1 and 
3, 2s. each; Gartsherrie, No. 1, 1s 6d.; No. 3, 1s. 6d. ; Coltness, 
Nos, 1, 2, and 3, 1s. 6d; Summerlee, No. 3, 1s. ; Langloan, Nos. 1 
and 3, 1s. each; Cansbroe, No. 1, 1s., No. 3, 6d. ; Monkland, Nos. 
1 and 3, 1s. 6d. each; Clyde, No. 1, 1s. 6d., No. 3, 1s. ; Govan, 
Nos. 1 and 3, 1s. each; Glengarnock, Eglinton, and Dalmellington, 
Nos. 1 and 3, 1s. each ; Carron, No. 1, 1s. ; Shotts, Nos, 1 and 3, 
2s, 6d. each; Kinneil, No. 1, 1s. 6d.; No. 3, 1s. 6d. For the exact 
quotations, after this decline, your readers are referred to the 

‘ prices current.” ; 

The shipments of pig-iron from Scotch ports for the week ending 
the 29th ult. amounted to 5746 tons, being 542 less than in the 
se grou week, and 5242 below those of the corresponding week of 
ast year, The imports of the Middlesbrough pigs at Grangemouth 
for the week were 1890, being 5015 tons below those of the previous 
week, and 120 tons less than in the corresponding week of 1875. 
This is the first occasion in which these imports have exhibited a 
decrease for a considerable time. They have been steadily on the 
increase, and their continually augmenting bulk, together with the 
shipments from the famous Carron Ironworks, as well as the steadily 
growing exports of coal at Grangemouth, have greatly extended 
the e of that port. Indeed, the Caledonian Railway Company 
is about to promote a bill in the coming sersion of Parliament to 
make a new wet dock, quayage, and other works at Grangemouth, 
for the due accommodation of the traffic, and for this purpose they 
aa to create £235,000 of fresh capital and borrow £78,300 on 

ebentures, _— to which the shareholders agreed at a special 
meeting held in Glasgow on Tuesday. 

There is noimprovement, generally speaking, in the condition of 
the malleable iron trade, the lookout with regard to which is not 
at all encouraging. The locomotive works are well empl -yed, with 
orders for Scotch and English railways, but in general engineering 
works trade is comparatively slack. The foreign shipments of manu- 
factured iron from the Clyde, last week, were exceptionally light. 


The coal trade is dull, snd prices have somewhat given way. By 
the prevalence of fine weather, the d d for d tic coals has 
greatly contracted, the result being that prices have fallen. For 
manufacturing purposes the inquiry is also sluggish, and though 
the exports appear to have = a little, the state of things is 
far from cheering. Household coals are now selling in Glasgow at 
from 14s. to 16s. 6d. per 24 cwt. delivered, the wholesale price - 
ten and f.o.b. being from 8s. 6d. to 11s. ; splint, 8s. 6d. to 9s. 3d. ; 
steam, 8s. 6d. to 10s, 6d. ; Wishaw main, 7s. 6d. to 83. 6d. ; and 
smithy, 13s. 6d. 

A meeting of the Glasgow miners, some of whom are on strike, 
was held a few days ago in the Town Hall, Rutherglen, under the 
presidency of Mr. J. Blee, of Eastfield. It was reported that the 
miners at three other collieries—these of Westburn, Flemington, 
and Wellshot—were prepared to submit to a ballot to decide which 
one of these three works should come out, in addition to those 
already on strike, in event of the employers continuing to refuse 
the advance of 1s. per day. It was alleged that the majority of 
the men on strike had left for other districts, anil obtained em- 
ployment ; and a resolution was carried enjoining those at work to 
subscribe 1s. each for the men who are idle. 

A movement has ‘also been commenced among the miners of 
Motherwell for an advance of wages. Ata large meeting, which 
took place in the Brandon Hotel, several speakers rec mmended 
that an advance of 20 per cent. should be asked for, and it was 
ultimately agreed that deputations should wait upon the employ- 
ers in the “istrict, and solicit an advance of 1s. per day. The 
mal'eable works in the neighbourhood of Motherwell seem to be 
much better provided with work than at many other places, the 
dull times which lasted so long having given place to comparative 
activity. At Messrs. Neilson and Co.’s large ironworks, at Mossend, 
the large plate mills and various furnaces and forges, which had 
been standing still for eighteen months, have now been started, 
and many men who were almost completely idle have thus 
obtained employment. Double shifts are va continually going 
at Mr. Colville’s Dalziel Ironworks, and Messrs. M’Corkindale 
and Co., of the Clydesdale, and Messrs. Robertson and Aitken, of 
the Milnwood Ironworks, are pretty well — with orders. 
But the Glasgow Iron Company’s Motherwell Ironworks are not so 
well circumstanced. There can be no doubt that it is this partial 
revival ef the iron trade of the district which has induced the 
miners to move for increased wages ; but they seem to forget that 
the activity which prevails just now at most of the ironworks is 
due to contracts received about the close of the yeat, since which 
time there has been a very ominous paucity of fresh orders. 

The directors of the Leith Chamber of C have just de- 
cided that Leith shall henceforth be considered a coal port, the 
advantage of which will be a deduction on freights, as compared 
with other ports whose trade is not large enough to entitle them to 








vere Glaagow Trader’ G 
The Glasgow es’ Council have passed a resolution “‘ deepl, 
sympat! with the workmen now on strike, both in England 


and Scotland, resisting a ene of piece-work, as prejudicial in 
its results, physically, morally, and financially.” 

The riveters’ strike at the shipbuilding yard of Messrs. McMillan 
and Son, Dumbarton, continues. The firm have intimated that 
unless the men resume work this week, they will not receive em- 
ployment in the works for at least six months ; but the men have 
since held a meeting and unanimously resolved that they will not 
resume until the original notice, intimating a reduction of a half- 
penny per hour on time es and 10 per cent. on piece-work 
prices, shall be unconditionally withdrawn. The men allege that 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue general + gage among pig iron makers has come tobe 

rather unfavourable to a continuance of the higher range of prices 
attained a month or six wesks ago. The ameunt of business done 
on Tuesday on ’Change at Middlesbrough was very limited, and 
there was a further fall of prices, seme merchants who were ap- 
prehensive of a permanent decline offering to sell No. 3 as low as 
50s. 6d. and 51s. per ton. Makers, however, are not disposed to 
sell at this figur. except in rare cases. They appear determined 
to exert themselves in the direction of keeping up prices as far as 
possible, even if they are compelled to ad y to stock. And 
as a matter of fact there is little reason to doubt that if the tall- 
ing off exhibited by the last two months in the foreign shipments 
of iron from the ports of Middlesbrough and Newcastle are con- 
tinued, there must of necessity come about a large increase in 
the stocks of iron available for the market. The demand from 
the Continent bas rather slackened during the last fortnight, and 
as this has not been counterbalanced by any increase of activity at 
home, the outlook and position of the pig iron trade is much less 
prosperous and encouraging than it was. 
_ The reduction of 5 per cent. claimed by the blast furnace owners 
in the wages of their workmen appears to have been generally 
acquiesced in. In some cases the notices expired on Saturday last, 
and the men are this week working at the reduced rates, In other 
cases the notices will not mature until next Saturday ; while there 
are other cases, again, in which no notice of a reduction has yet 
been given. There is a curious lack of uniformity among blast 
furnace proprietors in their dealings with their men, although 
there is an association formed for the special purpose of taking 
concerted action in all matters affecting work and wages. 

The arbibration proceedings relative to the proposed reduction 
in the wages of Cleveland ironstone miners commenced on 
Saturday, and continued on Monday at Saltburn-by-the-Sea, Mr. 
Bell, M. P., acted asarbitrator for the masters, Mr. Macdonald, M.P., 
for the men. Mr. D. Dale presented the case of the mine-owners, 
which was replied to by Mr. Shepherd, secretary to the Cleveland 
Miners’ Association. Throughout the sittings Mr. Wheeler, Q.C., the 
umpire, was present, and took part in the proceedings. Evidence 
was furnished by the owners to prove that the finished iron trade 
was in a very depressed condition; thatin the Durham and North- 
umberland coal trade reductions in wages had taken place and 
were now pending; that the wages paid to the ironstone miners of 
Cleveland were larger than those paid to the limestone quarrymen 
of Weardale, the lead miners of Durham, and the ironstone miners 
of Lincolnshire; that the agricultural labourers, lead miners, and 
other classes earning much less wages, were easily convertible into 
Cleveland miners; and that the latter had a much better 
pee of making good and regular wages than almost any 
class with which they are allied or identified at the present time. 
The continuation of the arbitration proceedings was on Monda 
adjourned to the 12th inst., when the arbitrators and umpire will 
meet again at the Westminster Palace Hotel. The award is not 
expected for about a fortnight. 

A reduction of 15 per cent. is claimed in the chemical trade of 
the Tyne—an industry employing some 5000 or 6000 men. It is 
proposed to terminate the existing engagements on the 14th of the 
present month. The Tyne chemical trade has been for some time 
past, and is still, in a very depressed and unsatisfactory condition. 

_ There is, at last, an end to the long pending claim for a reduc- 
tion of wages in the Northumberland coal trade. Mr. Herschell, 
M.P., Q.C., the umpire, issued his award on Wednesday, and fixed 
a reduction of 8 = cent. in all underground wages. 

The boiler makers employed at Palmer’s Iron ard Shipbuilding 
Company’s Works on the Tyne have pted a reduction of five 
per cent. on picce-work, and no reduction on time work. So far, 
therefore, as this branch is concerned, the dispute recently pend- 
ing is at an end. 

In the Durham coal trade the aspect of affairs is really serious. 
Prices are extremely unremunerative, and I had it on excellent 
authority the other day that in addition to the many thousands 
of men who are only getting two or three days work in a week, and 
therefore only able to earn a bare subsistence, there are at least 
2500 men absolutely and entirely idle. It was expected a few 
weeks ago that coke would again rise in value, and a slight 
improvement did really take place, but this has again been 
checked, and there is now a lot of coke without a market. In 
other kinds of fuel little or no change can be reported. 

The arbitrators appointed to decide the question of the proposed 
20 per cent. reduction in the wages of the Durham miners met on 
Wednesday of this week at the Westminster Palace Hotel, London, 
along with Mr. Hopwood, M.P., the umpire. No decision could be 
come to by the arbitrators, and the whole thing was therefore 
placed in the hands of the umpire, who is expected to give his 
decision within the next ten days. In the case of the cokemen, for 
whom Mr. J. 8. Jeans and Mr. John Burnett appeared, it was 
resolved also to leave the claim to the final arbitrament of Mr. 
jn Throughout the county of Durham there is a strong 
feeling in favour of obtaining a further relief in prices by a reduc- 
tion of wages, and it may be noted that while the miners are now 
234 per cent. above the wages of 1871, the cokemen stand at 15°58 
per cent. above the level of that year. 

There is absolutely no change since last week in the condition of 
the finished iron trade. The rail-making department is still as much 
under a cloud as before, few of the works having anything like full 
employment. The plate trade is ina tolerably satisfactory condition, 
although some of the works are still short of contracts. Prices 
remain without change. 

The annual meeting of the Board of Arbitration in the manu- 
factured iron trade of the North of England was held in Darlington 
on Monday last. Mr. William Whitweil occupied the chair. The 
aac of the standing committee recorded that during the year 
1875 no alteration had taken place in the number of works con- 
nected with the board; that the income for the past year had not 
come up to the expenditure, and therefore the contributions should 
be raised from 3d. to 4d. ~ quarter ; that the standing committee 
had, since the last annual meeting, held twenty meetings for the 
consideration of disputes at the various works connected with the 
board ; and that in acknowledgment of their valuable services to 
the board, presentations should be made to Mr. Dale, the late 

resident, and Mr. Kettle, the arbitrator. The committee concluded 
I bog oe that the period of depression through which the finished 
en iy @ was now passing might be succeeded by a revival of 
activity. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE colliers of South Wales are looking anxiously forward to the 
result of the examination of books of sales of certain selectod coal- 
owners, which result is to afford a guide as to the extent of the 
reduction which is to be enforced in accordance with the rules of 
the conciliation committee. I am in a vosition to state that the 
labours of the accountants are on the eve of being closed, aud in a 
few days will be published. In Cardiff this week the coal trade 
was very dull, and little fresh business could be transacted. One 
or two leading coal-owners seemed to have a tolerably.good run, 
such as Davies of Ferndale, and Mr, Crawuhay of Cyfarthfa. 
Their coals and those of Powell Duffryn were in demand, but 
the great on age | of coal-owners have but few inquiries, 
The fluctuating character of the coal trade is shown by 
the falling off occasionally of 5000 to 6000 tons and even 
more a week. One week the total will be close upon 
70,000 or 80,000 tons, and the next down to 60,000. Prices range 
at pit, for best steam coal, from 7s. to 7s. 6d., and the very best 
samples were freely offered in Cardiff for this week on board at 10s. 
I heard of several instances where coal was sold at a price that 





the wages paid by the Messrs. McMillan are fully 2s, a week less 





than those paid generally on the Clyde. 


' taust have entailed a loss of 3d. to 6d. upon every ton to the broker, 
| Ninety-six vessels were cleared from Cardiff last wesk, aod 60,000 
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WATER TUBE BOILERS. 

Tux failure of the boilers of the Propontis, and the 
inquiry into the circumstances of the two explosions which 
occurred on board the ship, add another chapter to the 
history of the water tube boiler. This history is but a 
record of disaster after disaster. The casualties which 
have attended the progress through life of the Howard 
boiler are but too well known; the failure of the boilers 
designed by Mr. Jordan for the steamship Montana, has 
been fully reported in our columns ; and now, last but not 
least, we have the breakdown of the Propontis, which is 
the more to be regretted that her boilers promised to be 
more successful than any other of the tubulous type that 
had ever been used at sea. An elaborate report on the 
failure has Deen prepared. Itis notfyet made public, but 
the principal facts may be easily stated in a few words, 
Complete illustrations of the boilers will be found at pages 
295 and 298 of our 37th volume, and if our readers will 
refer to those engravings, they will find that the boilers were 


grouped in sections, each two being united by a steam 
union pipe ; this pipe ought to have had a diameter of at 
least 6in., but from some unexplained cause a pipe of but 
23in. diameter was substituted, and the consequence was, 
that considerable variations of pressure in the sections were 
easily produced, the water being then forced from cne 
boiler into the other. This, however, was but one evil. It 
appears that from the first the boilers primed heavily, and 
the small tubes were continually giving way b ripping open 
or bursting. The failure which Def the inquiry at 
Liverpool was that of one of the lower central cylinders, a 
tube about 2lin. in diameter. Unfortunately this tube 
had been fitted with a circulating plate, as shown in the 
— annexed cut, which effectually prevented 
om the access of water to the metal, with the 
result that the tube burst, whether because 
it became red hot or because the quality 
\ of the metal had been ruined by repeated 
overheating, remains to be seen. 

It is not probable that engineers 
would make so eg, attempts to produce a satisfactory 
water tube boiler unless a demand existed for this type of 
steam generator. The demand finds its origin to some extent 
no doubt, in the erroneous idea that steam of very 
high pressure must be economical. But a from 
this, there is something not a little attractive in the idea 
of producing a boiler the explosion of which shall not be 
dangerous. It is not to be denied that in this respect a 
measure of success has attended the labours of inventors. 
When a Howard boiler has given way, the destruction of 
property has always been very small. Tube after tube of 
the boilers of the Montana a, y up during her trial trip 
without doing any considerable damage; and the two 
explosions which occurred on board the Propontis left the 
ship quite unharmed. But the case is different as regards 
loss of life; and the firemen and engineers of a steamship 
fitted up like the Propontis or the Montana, no doubt 
carry their lives in their hands day after day. It may be 
shown that in theory, at all events, tubulous boilers ought 
to be really safety boilers in the fullest sense of the term. 
The factor of safety possessed by comparatively small 
wrought iron tubes must be enormous—with any 
reasonable pressure—as compared with that of a 
boiler of the ordinary type. A tube one foot in diameter 
and + of an inch thick would be far safer with steam of 
245 lb. than a boiler 14ft. in diameter with plates an inch 
thick, with a safety valve load of 75 lb. It is not remark- 
able that the desire to obtain a perfectly secure boiler with- 
out having to resort to the use of plates lin. and even 
lfin. thick, should animate engineers to renewed exertions 
in pursuit of what is apparently an ignis fatuus. The 
type of boiler besides its claims to being exceptional 
cafe has other claims to be favoured which we sha 
only mention here. From the large extent of surface 
which it may be made to present to the fire, and the 
facilities which it affords for breaking up the currents 
of the escaping heated products of combustion, it ought 
to be eminently economical; and we understand that 
most of the water tube boilers that have been used with 
any success have proved themselves to be rapid and 
economical steam generators in no ordinary degree. We 
have no precise data before us, but we believe we are 
correct in stating that the Howard boiler compares very 
favourably in this respect with the best Cornish or Lanca- 
shire boilers; and it has been stated that the boilers of the 
Propontis were exceptionally light on fuel. It would, under 
the circumstances, be a pity, we think, that the construction 
of water tube boilers should be hastily abandoned. But 
it is certain that so long as these boilers are constructed 
without regard to certain principles, the observance of 
which can alone secure success, the failures which have 
already occurred must be repeated. We propose, therefore, 
to explain very briefly here the nature of the conditions 
— which alone steam can be safely generated in small 
tubes, 

A glance at the awe history of the water tube boiler 
will show that, in almost every case, the tubes have failed 


because they became overheated; and it has even been 
gravely stated that the overheating was a result of the 
great intensity of the heat to which the tubes were exposed, 
the water being forcibly repelled from the surface in the 
spheroidal condition. Now while we shall not attempt to 

pute that it is just possible such a result might be made 
to ensue if certain conditions were observed, we do deny 
that these conditions obtain under the circumstances of 
making steam on a large scale. The temperature to which 
the side plates of a locomotive fire-box are exposed, is one of 
the fiercest known in the arts. If the water failed for 
even a single minute to abstract heat from the side sheets 
of such a box, they would undoubtedly become red hot; 
yet it is well known that guod copper or iron plates will 
endure this temperature with perfect safety for years; 
and we cannot believe that it is necessary, probable, or 


possible, that the tubes of any tubulous boiler 
OT en by high tem 

are the plates of the fire-box of a 
is that the tubes of such generators fail because the water 
is not kept properly in contact with them. In a word, 
the weak point about all such boilers is defective circula- 
tion. It is curious to see how little consideration, how. 
little knowledge of the subject, inventors have displayed 
in this matter. Boilers are repeatedly designed in which 
the water has to fight. its way as best it can to the end of 
a long tube, the only exit for the steam being that through 
which the water must go in, if it goes in at all; and even 
in boilers planned with more thought, we find methods of 
inducing circulation adopted, the theory of which is 
totally erroneous. The primary mistake made in the 
latter cases is, that steam is supposed to produce circulation. 
If, for example, a nearly vertical tube, with both ends 
opening into a water space, be exposed to a strong fire, 
we be told that the up-rush of steam will secure circu- 
lation. As a matter of fact, it will do nothing of the kind. 
The up-rush of steam is usually prejudicial rather than the 
reverse. The hot water boilers used for heating conserva- 
tories and public buildings seldom give much trouble, 
although they are often of a very complex type. An 
attempt, however, to raise steam in such boilers would 
infallibly lead to their rapid destruction. They weuld be 
burned out. For practical purposes circulation depends 
solely on the presence of different temperatures in the 
water in different parts of a boiler. In the vertical tube 
to which we have already referred, an exceedingly 
rapid upward current can be maintained so long as the 
water does not boil, but it will be found that the moment 
the water in the apparatus becomes equally heated all 
through, that circulation will diminish. It would cease 
altogether if it were not that the water near the 
outer side of the apparatus parts with heat, and becomes 
relatively cooler than the column of water in the tube, 
which being hotter, is lighter, and ascends rapidly. 
Bubbles are as powerless to produce upward currents as 
would be a bucket full of corks suffered to rise from tlie 
bottem to the top. We have actually heard it argued 
that the column of steam and water in a vertical heated 
tube must be lighter than the column of water free from 
steam; but, in point of fact, we have not to do with the 
absolute weight of the column of water, but with the 
pressure which it exerts at the lower orifice tending to 
prevent water from coming in. But we know that this 
pressure depends not on the absolute weight of the column 
of water, but on its height. The up-rush of bubbles of 
steam in a glass tube may easily deceive the eye, and lead 
to the belief that water is rising as well, but the idea thus 
formed has no foundation in fact. It must not be-forgotten, 
however, that it is very “ to produce a pseudo-circula- 
tion by the aid of steam ; that is to say—to refer again 
to our vertical tube—it is possible so to heat the 
lower of the tube that steam will be formed 
there in such volume that it will blow all the water 
out of the upper yu of it. But as soon as this 
occurs the column of water in the tube will no longer be 
high enough to balance the pressure of the column in the 
other portions of the apparatus, and the tube will be 
filled by an in-rush of. water, to be again emptied 
and filled; the action being, indeed, very similar to that 
of a Geyser. Boilers depending on this type of circulation 
are certain to prime, and supply at the best of times wet 
steam, and they cannot be long-lived, as the metal of the 
tube is continually changing in temperature, now rising as 
the water leaves the tube and anon fallingas the water 
returns. How long the boiler may last, and how far it can 
be worked satisfactorily, depends altogether on the rapidity 
with which the phenomena we have explained recur. 
Thus, if the tube is boiled dry and refilled eight or ten 
times in a migute, the boiler may last a long time. If an 
interval of a minute or so elapses, the speedy destruction of 
the tubes must follow. When, as has occurred on more 
than one occasion, the steam first expels the water and then 
finds itself unable to ra out of the tube except slowly and. 
laboriously, the metal may become red-hot and rip up in 
less than five minutes, and something very similar to this 
last condition appears to have obtained on board the Mon- 
tana. There are conditions, however, under which a cur- 
rent of steam may produce a true circulation in a tube, 
Thus, if a jet of steam be forced into water, nearly of the 
same temperature, in a tube, the steam will set up a powerful 
current, much the same principle as that of the injector 
coming into play. As, however, this method of obtaining 
circulation is inapplicable to steam boilers, we need not 
further refer to it. 

The moment we arrive at the conclusion that circulation 
must be the result of differences of temperature in the water 
contained in the boiler, one of the great obstacles to 
achieving success in this branch of engineering is removed. 
It does not follow, of course, that all difficulties are dis- 
posed of, but the gy remaining to be settled are not 
those of principle but of detail. To obtain the requisite 
difference of temperature is a very simple matter. It con- 
sists in providing somewhere in connection with the gene- 
rating portion of the boiler a locality of quiet. This being 
carefully shielded from the heat of the furnace, will contain 
water colder, and consequently heavier than that in the 
tubes. As an example of what we mean, we append a 
sketch which shows an arrangement in which the circu- 
lation will be approximately perfect. We need hardly add 
that the arrangement is not patented ; indeed it is cacante 
very old. Here, A A are two flat chambers, B B are two 
tubes, the upper one being large enough to act as a steam 
space, in one of the chambers is fixed the diap plate D. 

he lower tube B is exposed to the action of the fire. .The 
column of water between D and the outer plate will always 
be cooler and heavier than the water of any other possible 
column in any other part of the boiler, because it is effec- 
tually protected from the fire. The result is that a current 
will proceed continually through the tubes in the direction 
of the arrows. The small tube C opening above the water 
line in B is required to prevent the accumulation of steam 





in the space between the diaph plate and the heatin 
surface of the fire-box, which woul ultimately lead to the 
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—— in practice, for reasons which we have no doubt 
ill be sufficiently obvious. In conclusion, we have only 
to repeat that so long as water tube boilers are all heating 
surface, they cannot be successful. Neither is it likely that 
they will last long if they contain only small quantities of 
water. ‘Plenty of water, and plenty of steam room, and 
cool places to create descending currents, are as essential to 
the success of the water tube boiler as they are to that of 
a Lancashire, or a Cornish, or a multitubular boiler. 
Whether these conditions can or cannot be combined in a 
tubulous boiler remains to be seen. There is experience 
enough available to show that without them no water tube 
boiler can be, in the ordinary sense of the word, perfectly 
successful, 
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THE RUSSIAN CYCLADS, 
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Tue coasts of our islands present nothing analogous 
e Euxine, 


to those of Russia on the Baltic or 
We have no far distant strategic points separated 
by leagues of coast impracticable to an invader, nor 
have we any of those shoal waters and little known 
estuaries of immense rivers to form hiding places for those 
cyclads. Almost every mile round our coasts, except 
round the northern parts of Scotland, North Wales, and 
similar boundaries, is approachable and vulnerable, and 
surrounded by stormy seas, in which, during a large 
portion of the year at least, no cyclad dare remain, except 
with almost a certainty of being driven somewhere ashore. 
From the Bristol Channel southward and eastward 
round to Edinburgh, there is scarcely a poiu: ~f coast that 
does not need protection. We cannot fringe our coasts 
with a swarm of cyclads which, for vast distances would 
find no safe refuges in stormy weather, especially on our 
exposed eastern seaboard ; and if we could, this mode of 
defence would, in most cases, prove far less effective and 
immensely more expensive than that produceable by well- 
devised y hm batteries, and the concerted action of gun- 
boats, or other ships of war really capable of navigating 
the seas in all weather, and of rapid concentration at 
required points. In the palmiest days of our naval 
supre , this was the view adopted by the able men who 
conducted our defensive operations against the projected 
invasion of Napoleon I. Martello towers, which derived 
their name, as well as the confidence then reposed in them, 
from the fact that an old circular Saracen tower at Martello, 
in Corsica, mounting a single gun, resisted for several 
hours the attack of a French frigate, and ultimately beat 
her off, were constructed on numerous points along our 
coasts. The creation of rifled artillery has rendered these 
obsolete. But it does not follow that shore batteries con- 
structed at scientifically-selected and commanding posi- 
tions, wholly of earthwork, and rendered by outer defences 
incapable of sudden assault, are not still, if combined 
with our naval armaments of existing types, our best as 
well as cheapest mode of defence. Admiral Popoff objects, 
as does Mr. Reed yogiee him, that the position of a 
shore battery may be badly chosen, or that it may be 
taken, but both appear to ignore the fact that a circular 
vessel may be driven by weather or tide, or by the enemy, 
into a position where she is useless, or may be taken with 
even more probability than a well-designed shore battery. 
There are some few positions round our coasts where 
cyclads might probably ride in safety, and perhaps do 
ood service against threatened invasion—such as Milford 
aven, the upper part of the Bristol Channel, the Solent, 
and the estuaries of the Thames and Humber. But in all 
these cases they would be very disadvantageously circum- 
stanced as compared with the positions of the Novgorod and 
Popoffka occupying the sinuous mouths of little known Rus- 
sian rivers full of shoals, and in most places sown with tor- 
pedoes ; nor do we see that even there they could render any 
service which could not be better rendered by well-constructed 
and sufficiently large gunboats, upon the tideless waters of 
the Russian seas, The rise and fall of tide, and especially 
upon our western coasts, is generally so great that these 
flat-bottomed discs could not moor anywhere very close to 
land or under the immediate a gg of shore batteries, 
but must ride out in a considerable sea-way, where they 
must be liable to drift from their moorings and in ali _ 
a roger — Ln it is not to be —— ty 
with their feeble propulsive power, comparatively great 
resistance to being driver through the water, and great 
hold which they present to wave and tide, they would be 
able to keep of a lee shore, if broken loose, even in a not 
very formidable gale of wind. And amongst the limi- 
tations to the use of this class of vessels must be noticed 
that, if driven ashore upon a rocky coast line, or upen & 
boulder-strewn or rocky bottom, they must be wrecked. 
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lange and lavish increase of steam power, a certain, 
and possibly, a considerable, increase of speed above six or 
seven knots an hour may be obtained in these vessels ; 
but unless we are to sacrifice the very foremost advantage 
ascribed to them, namely, their small draught of water, we 
must proportionately spread out their diameter to meet 
any increase in steam power ; for, as our rough calculation 
with respect to the Novgorod sufficiently proves, there is 
no surplus buoyanzy to spare ; and every increase in dia- 
meter will probably involve a greater than proportionate 
increase in resistance. This unhappy facility for being 
driven ashore upon an exposed coast a to us a con- 
clusive argument against this class of vessels, either as 
watchers, or for the attack or insult of an enemy’s coast. 
For the defence of a friendly coast they would serve in 
comparative security, but if driven upon a hostile shore, if 
one wreck, they would become the prize, and their 
crews the prisoners, of the enemy. 

Bearing in mind all the conditions upon which we have 
remarked, we cannot perceive that the application of these 
cyclads to the defence of our colonies or possessions 
abroad could be attended with any decisive advantages, 
or, indeed, with any at all that might not be better, and more 
cheaply rendered by gunboats and other vessels of well- 
known types. Better to secure successful naval attack, not 
only speed but perfect handiness in the attacking vessels, 

_are primary conditions. To obtain anything like very 
great speed, say twelve to fifteen knots an hour, from 
these circular lumps, would; we believe, prove so fraught 
with contradictory conditions, as to be at last admitted 
impracticable, and no escape by flight from an overpowering 
squadron of ordinary type would be left to them if attack- 
ing in an enemy’s waters. But if the points to be attacked 
are distant, and require something like a previous voyage 
to be made before the position of attack is gained, the 
unhandiness of these circular vessels, and the real difficul- 
ties which we imagine are inherent, by reason of their 
form, to their steering qualities, would, we think, cause 
every naval commander to object to their employment, or, 
at least, to prefer vessels of the old type. In ships of the 
usual type, it is no doubt true that, ceteris paribus, the 
steering qualities are improved as the vessel is shortened, 
and that in a high degree, inasmuch as the power of the 
rudder toturn similarships under given conditions varies in- 
versely as the fourth power of the length of the ship; and all 
which qualities Mr. Reed congratulates himself as having 
secured by shortening our ironclads from the type of the 
Warrior. But it does not by any means follow that in this 
respect we can compare a circular vessel with either a long 
or a short ship of any ordinary type, nor have we any 
reliable information on which to base a trustworthy opinion 
as to what may be the steering power of one of these cyclads 
under various circumstances of wind, tide, and sea. The 
abrupt way in which the bluff circular form of these ves- 
sels causes them to meet the water through which they are 
forced must produce stream lines past their sides and 
meeting in eddies at some distance astern of their 
hinder ends, differing so materially from the stream 
lines which hug the sides and quarters of a well- 
designed ordinary ship, that we are warranted in con- 
cluding that the action of the rudder, as well as of the 
screws, as steering instruments may prove very different, 
and greatly less efficient in these circular vessels than in 
ordinary ships. And it seems to us that when attempting 
to beat up against a powerful tideway running obliquely to 
her course, or stedming against a strong wind partly 
ahead and partly on the beam, there must be a powerful 
tendency in the circular vessel to fall off to leeward, to 
which the circular form offers no resistance. As 
Mr. Froude has shown, the resistances to being driven 
through the water of any solid form are comprised under 
the heads of skin resistance and tendency to produce 
waves in advancé of, or around the body’s path, rising 
above the normal level of the water surface, and by the 
production of eddies in the water itself ; and these con- 
ditions of resistance remain true, no matter what may be 
the form of the advancing portion, or what may be the 
area of midship section of the propelled body. In the 
absence of all experiment, absolute or comparative, as to 
the resistance of these circular vessels, we can only venture 
so far as to affirm that all three conditions of resistance 
must possess in them very high values, and in all proba- 
bility prove far greater than in the case of a ship of the 
usual type of equal tonnage and draught of water. At a 
speed of six or seven knots per hour, and in what was 
obviously not a very heavy sea, we may give full credit to 
the statements of Mr. Reed and of Admiral Popoff that 
the wave raised by the advancing front was not excessively 
large, although it was sufficient, we apprehend, to keep 
more than one half of the entire deck surface more or less 
under water, and swept over by the pushed-up wave, which 
found the directions of least resistance to its subsidence 
to be over the deck of the cyclad. Some of Mr. Reed’s 
statements as to the wave movements generated by the 
Novgorod in crossing the Black Sea are so extraordinary, 
as only by their absolute vagueness to escape adverse hand- 
ling. What, for instance, are we to say of the following 
passage :—“ Certainly, more or less, considerable quantities 
of water did sweep occasionally over the deck, and when 
the waves were at the greatest, every wave did this to a 
greater or less extent ; but even at the -worst, there was 
nothing like the precipitation of great solid bodies of water 
many feet in depth upon the deck, and none of those heavy 
blows of the sea against the deckhouses, which most 
persons would think absolutely certain to be felt in such a 
sea-way. The fact seems to be that, whether the sea is 
rising under the side of the ship, and the word ‘ side’ may 
here stand for bow and stern as well-in this respect, or 
whether the side be descending upon the sea, in either case 
the vessel drives out from under her a wave of her own 
making, and this wave, encountering the approaching one, 
opposes itself to it and greatly reduces, ‘3 it does not 
destroy, its velocity. Inamany cases this wave which the 
vessel drives from her. entirely stops the oncoming wave, 
and even forces it back from her, so that not a drop of it 
falls upon the deck except in the form of spray. Atother 
times the oncoming wave in part prevails, and precipitates 





a portion of its water upon the deck, but even this portion 
is so reduced in bulk and in velocity that its effect is very 
much less than it would be if the wave had broken upon a 
rock or a shelving shore.” Here are many plausible words, 
but we confess we are unable to extract sa them any- 
thing precise, or that can be squared with the acknowledged 
principles of wave dynamics. A wave meeting the advan- 
cing side of one of these circular discs will no doubt be 
reflected back to some small extent in something the same 
way as is a wave rolling in against a vertical sea wall, upon 
meeting which it rises many feet, and is dispersed partly 
by a wave whose translation is in a direction reverse to 
that in which it came in, and partly in reflected waves 
moving more or less parallel to the face of the wall. But 
in the case of a vessel having only 18in. of freeboard, and 
meeting the coming wave at a velocity which might reach 
six or seven knots an hour, such reflected wave can only be 
produced to an extremely small extent, so small as to have 
no sensible effect upon the next coming wave. The first 
wave must, in fact, expend itself by relling in over the deck 
and thence streaming off from it laterally. Mr. Reed’s 
wave, alleged to be of the vessel’s “own making” and 
“driven out from under,” seems to us but an obscure myth, 
which, so far as we can understand it atall, is physically 
impossible. 

How is a wave to be generated of a magnitude having 
any sensible effect upon the magnitude of a sea-billow, by 
any conceivable oscillatory plunge of such a circular disc 
having only 18in. of freeboard? But we must forbear to 
criticise what is so vague that its meaning eludes us. 
Thus much is obvious to the veriest tyro, that the beha- 
viour of these circular discs in a sea-way—as, indeed, is 
said in almost so many words by Admiral Popoff—can 
differ but little from that of a wooden trencher set afloat 
upon an agitated millpond, the general plane of which 
will be always closely tangential to the wave surface on 
which it floats, however the smaller waves may run over 
it. Whatever were the phenomena presented by the 
Novgorod while at a speed of six or seven knots an hour 
she carried Mr. Reed and his fortunes, we can conceive with 
sufficient accuracy that they would be entirely different if 
his desires were attempted to be carried into effect of 
driving her at double that speed, in which case, if the 
dise did not entirely submerge herself in a rough sea and 
go to the bottom, a cascade of water would rise for many 

eet in height in front of her course and fall in over her 
deck, as was actually the case with some of Mr. Reed’s 
own ironclads with low freeboards forward. On the 
whole, it seems to us that the idea of treating these cyclads 
as seagoing vessels with considerable speed fitted for distant 
voyages, or to encounter an enemy’s ships at sea, or indeed 
for any of the general services demanded from the armed 
vessels of existing type, may be pronounced preposterous, and, 
if possible, devoid of any adequate advantages. Whether as 
vessels for attack or for defence, the powers of molestation 
of these circular ships are really limited to their cannonade. 
Once silence their guns, and they become no more than 
floating iron islands. Admiral Popoff in effect admits this, 
though Mr. Reed appears to imagine that they would prove 
formidable as rams. Even granting sufficient speed, it 
seems to us more than doubtful that a circular disc with 
not very assured steerage power, and liable to the devia- 
tions produced by lateral impulses of wind and sea, could 
ever be an effective ram. The effectiveness of the ramming 
power of a ship of ordinary type depends upon the facts 
that her centre of inertia is far in the rear of the spur or 
striking point, and that by no error of steerage or other- 
wise can the blow she gives diverge considerably from the 
line joining that centre with the striking point; she is, in 





existing arrangements of the and turrets in these 
vessels free from most dices abd grave objection. The 
guns are mounted en barbette; now the object of such 
mounting is, in every case, to admit of the guns being tra- 
versed round. But here they cannot traverse at all, 
their fire, varied by a few degrees, being limited to one 
direction, and that parallel to the line of motion of the 
vessel. The result is, that without any object, the guns are 
exposed both on their flanks and rear as well as are their 
crews. It is true that Admiral Popoff, and Mr. Reed, his 
exponent, talk of the guns in future cyclads being mounted 
on the Moncrieff or some other disappearing plan ; when 
we remember, however, the failure of Moncrieff designs, 
that they never were OE with any success to any 
gun exceeding the 7in. R.M.L., and that the extension 
of any form of disappearing apparatus to guns of 28 or 40 
tons encumbering the interior of the turret would, pro- 
bably, not be seriously proposed by any competent 
mechanician, we may safely pronounce these propositions 
to be talk and nothing more. A further objection to the 
Russian arrangement seems to be, that the deck or the 
roof of the deckhouses is so little below the level and so 
close to the muzzles of these guns, that the first dozen 
rounds would probably completely dislocate and shatter 
these deckhouses ; a powerful scoring effect has actually 
been produced upon the iron decks of one or more of our 
own turret ships. 

Let us now consider, however, to what modes of attack on 
the part of an enemy these cyclads are amenable. They 
present three great vulnerable points for attack; the bottom, 
the deck—the surfaces of both of which are enormous—and 
the gun turret itself, for we take it that no discreet naval 
commander would waste time and ammunition by firin 
at the narrow riband of. armour-plating; he woul 
arog try a shot or two at the unarmoured bilge 

low this, but if he found he could not pierce it 
through the water he would at once direct his fire upon 
the gun turret and the guns themselves. The attack of 
these vessels by torpedoes fired either under the bilge, or 
still more under the flat bottom, presents great facility and 
likelihood of success. A vessel of ordinary type suspect- 
ing torpedo attack will naturally manceuvre so as to 
present her bow to the enemy and her length in his 
direction, so that the mark for fish or projected torpedoes 
shall be the smallest possible. Turn how she may, 
however, the cyclad can never present a mark for the 
stroke of a torpedo of less than 100ft. in width. The 
chances, therefore, of her being effectively struck are large 
as compared with a turret ship of ordinary type, and from 
the necessary limited speed and navigable difficulties that. it 
seems to us beset these vessels, two fast-running torpedo 
boats could, if in at all open water, easily entangle the cyclad 
in the bight of their tow rope, and bring a torpedo under 
her bottom. The result of the explosion of a torpedo, if at 
all effectively planted under water against any part of the 
hull of an ordinary ironclad, is formidable, hut exploded 
beneath the flat bottom of one of these cyclads the blow 
must prove fatal; for not only does the flat bottom itself 
= scarcely any resistance, but the depth of the iron 

ulkheads is so small in proportion to their length of bearing 
as to be incapable of supporting this against the shock ; 
moreover, as the effectiveness of the shock from under- 
water Re yon of a given charge is proportionate to the 
length of the column of water opposed to it in the direc- 
tion of least resistance, so the charge of a torpedo fired 
from anywhere about the central portion of the flat floor 
would act to such advantage that we may safely affirm that 
a very moderate torpedo charge would double up the 
circular disc, crunching together her vertical septa and 


fact, a punch driven by a hammer whose blow is certain to | bulkheads, and reduce the cyclad to the condition of a 


be in the line of the punch itself. 


battered canister. We see but little force in Mr. Reed’s 
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at her circumference, it is easy to see that a large portion | “crinoline” to keep off torpedoes, offers any real 
of the impulse of her blow may be resolved in directions | immunity from their attack, for the explosion of the first 
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so that the immediate effect of the blow may be chiefly to 
twist round the cyclad herself ina horizontal direction. In 
addition to this probable ineffectiveness of blow, we should 
entertain great doubts of the capability of this sort of 
vessel to withstand uninjured the shock of her own blow, 
much less that received by her from the prow of a ram 
ship. The curvature in plan of the gunwale and freeboard 
of these ships, which, it has been alleged, confers upon 
them great strength, both as ram vessels and in resisting 
ramming, seems a mere delusion—the versed sine of. curva- 
ture of a cord of 10ft. along the freeboard of the Novgorod 
being under 4in., and about 24in. in the Popoffka; so that 
the blow, whether given or received, would be practically 
not upon an arch, but upon a straight line. 

We have already pointed out that the powers of offence 
of these vessels is limited to the cannonade of their two 
guns, It is true that Admiral Popoff suggests the possi- 
bility of placing three turrets, or six guns, on such a vessel, 
It must be remarked, however, that as these turrets must 
be arranged symmetrically with respect to the deck surface 
—i.e., at the angles of an imaginary equilateral triangle— 
so it may happen that one or other of the three turrets 
must be silent at times to allow of the unimpeded fire of 
the others; and if this multiplication of turrets is to form 
any effective increase of offensive power under all circum- 
stances, each turret must have a revolving platform, so as 
to admit of the guns in each being trained in quite diffe- 
rent directions, irrespective of pivoting the vessel ; but this 
must involve not only largely increased diameter, if the 
draught of water is to be the same, but an amount of 
complication in gear and engine power to rotate the turret 
platforms, as well as a considerable increase of crew, of 
fuel, stores, and ammunition, and if we consider all the 
consequences that must follow in train from such an 
increased armament, we are much disposed to think that 
there would probably be no increase of real efficiency 





in these triple turreted cyclads as compared with the 
simple form of single turret already executed. Nor are the 





ass, 

It sounds truly formidable to dilate upon the alleged 
invulnerability of the side armour of these two circular 
vessels, and of the double ring of water-tight iron bulk- 
heads within, but we may pass all that by if we are right 
in what we have said, that no sensible commander would 
waste time and ammunition upon cannonading the side or 
edges of these discs at all. There remains, however, the 
broad surface of the curved deck, the vulnerability of 
which is, in fact, admitted by the attempt to armour it with 
plating of about 24in. mean thickness. It may be conceded 
that a direct horizontal or even slightly plunging fire 
directed against this curve would be little likely to - 
trate it except in the case of very heavy projectiles. From 
the few experiments that have been made upon the effects 
of a glancing fire upon decks resting on armour-plate much 
like this before us, we incline to think that elongated per- 
cussion shells with somewhat acutely ogival points, fired at 
a few degrees of elevation, from even our Qin. or llin. 
rifled guns, would not only reduce the deck and deckhouses 
to chaos by ripping up its sheathing, but would, in many 
cases, penetrate the armour-plate Toneaths A far more 
effective mode of attack upon the deck of these vessels 
remains in the form of vertical fire from rifled howitzers 
of large calibre. The deck of the Novgorod presents a 
total surface of 900 square yards, its length and breadth, 
in whatever direction, being equal. From experiments 
made at Metz, and others at Gibraltar, and recorded by 
Gen. Lefroy, R.A.—“ Journal Royal Institution, Woolwich,” 
vol. ii, p. 113, and “ Handbook for Field Service”—it 
appears that at ranges from 900 to 1000 yards 50 per cent. 
of 8in., 10in., and 13in. spherical shells thrown from the 
old smooth-bore mortars fell within an average horizontal 
space of 50 by 100 yards, or within an area of 5000 
square yards, or five and a-half times larger than the 
deck of the Novgorod. It is, therefore, probable that 
out of a hundred common shells at this range, ten at least 
would land upon the cyclad. Far more recent experi- 
ments have, however, shown that elongated shells fired 
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from rifled howitzers are not only greatly more accurate 
in flight, but givefar greater ranges,and that with properly 
proportioned <a has been proved at Shoeburyness— 
the axis of the shell remains tangential to the trajec- 
tory curve throughout its entire length, so that the 
shell always lands with its point downwards; and as such 
a shell of only 10in. diameter, with ogival point, might 
weigh from 450 lb. to 5001b., or more than five times that 
of the old-fashioned spherical 10in. shell, »:e may assume 
that every shell landing on the Novgorod would not only 
pierce her deck, and burst at or below that, but would in 
all probability also go right through the bottom. It is not 
difficult to see that a very few pa perforations might not 
only bring the whole narrow free under water, but 
that two or three such perforations occurring tolerably 
near each other, so as to fill with water two or three 
adjoining compartments, would probably cause the cyclad 
so to tilt over and cease to float.evenly, as to render her 
unmanageable, or even to destroy her mobility altogether 
by injuries to the propelling power, or by depressing the 
forward parts so as to give a greatly diminished immersion 
to the screws. It therefore seems to us that a conjoint 
attack made by three or four rifled howitzer boats or rafts 
acting simultaneously from different points, and from the 
smallness of the mark that each would present with but 
little danger to themselves, would soon give a good account 
of one of these cyclads, whether employed for attack or 
defence. There remains, however, a third method of 
attack—that by direct fire+the mode of application 
of which, as well as its almost certain success, have been 
well pointed out in a letter printed in the Zimes of Novem- 
ber 9th, 1875, and signed “Naval Officer,” whose able 
exposition we cannot do better than give in his own 
words :— 

“This turret can be penetrated at a distance of 1600 
yards by the British 10in. muzzle-loading rifled gun. We 
already possess twenty iron gunboats of 245 tons each. 
Each of these vessels is armed with a 10in. rifled gun ; 
they draw 6ft. Gin. of water, about one half the draught of 
the Novgorod, and they are exceedingly quick in manceu- 
vring. These vessels are, in my opinion, the exact tpye 
with which to engage the Novgorod successfully in shal- 
low waters. Let us suppose six such vessels engaging her 
at a distance of about 1600 yards, and delivering a con- 
verging fire from six 10in. guns upon the very large target 
offered by the fixed turret and its unprotected guns. There 
can be little doubt that in a comparatively short space of 
time the turret with its guns would be placed hors de com- 
bat, while from the very small target offered by the gun- 
boats, and their constant change of position, the chances 
of being hit by the fire from the Novgorod would be small. 
The armament of the Novgorod having been placed hors 
de combat, that vessel could—unless she surrendered—be 
destroyed by means of the outrigger torpedoes carried by 
the gunboats. I have put the case as it now stands between 
the Novgorod—which is the only circular ironclad ready for 
service—and our gunboats. Should the fixed turret of the 
Admiral Popoff, or any future vessel of a similar nature, 
be protected by considerably thicker armour than is that 
of the Novgorod, iron gunboats of the same nature as our 
present ones, but larger, could be built in a few months to 

25-ton or, if considered really necessary, 38-ton guns. 
. “Secondly, with regard to the circular shape of the 
Novgorod being especially a protection against torpedo 
attack, experiments made in this country aud elsewhere 
have proved conclusively that by far the greatest destruc- 
tive effect is produced on a vessel by the explosion of a 
torpedo when it takes effect in a vertical direction under 
her bottom. Consequently, a vessel of circular shape, 
110ft. in. diameter, and having an almost fiat bottom, 
must be far more exposed to damage when passing over 
— defended by torpedoes, as also to the attack of the 
hitehead or outrigger torpedoes, than would be a vessel 
having the usual proportion of breadth and length.” 

It has no doubt been present to the mind of the “ Naval 
Officer,” though he has not sufficiently emphasised it to 
the unprofessional public, that the two guns of the cyclad 
can only be 
moment, so that. of the five or six attacking gunboats, all 
but one must be at any time in safety, while the cyclad 
herself is never for an instant safe from fire coming from 
various and unforeseen points of the compass. 

Having thus passed in review in an impartial manner 
the chief circumstances which seem to us to indicate the 
adoption or rejection of these cyclads for British service, 
the result, however unfavourable, does not induce us to 
withdraw our previous suggestion—that the construction 
of one of these cyclads for observation and experiment 
might be advisable. Before, deciding mo such a step, 
however, it will be well to keep our eyes fully open to the 
consequential expenditure that will be involved in such a 
decision. We have no graving docks fit for the con- 
struction of these circular vessels; we have no decisive 
information as to how the two Russian vessels were con- 
structed, but weapprehend they were built upon blocks upon 
a sloping shore, and launched upon inclined timber ways, 
for the use of which the parallel box keelsons afforded facili- 
ties. The custom of employing the best machinery only 
without regard to expense has become so ingrained 
amongst us that no such cheap building expedient is likely 
to be employed by us, and hence we may expect as the next 
announcement, after that of the intention to build an expe- 
rimental cyclad, will be the resolution to expend an enor- 
mous sum upon a dock or other elaborate contrivance for 
her construction. We could build one of these circular 
vessels at Chatham or Northfleet, and set her afloat by 
means of common launching ways—if, indeed, it should be 
ultimately decided to build one of them at all. 

Since the article on this subject in our impression of the 
4th inst. appeared, we have obtained from the pages of a 
Spanish pamphlet, but very little known in this country, 
some further particulars as to the channel iron and wood 
backing of the Novgorod, and from which we transcribe 
the isometric section which we now lay before our 
readers. It will be seen from this that these channel irons 
are each about 4}in. in depth from front to rear, 4}in. in 
width, and that the thickness of the bottom web is abou 
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ointed in nearly the same direction at any- 





liin., that.of the two side webs being lin. Thece 
channel irons are completely embedded in the timber of the 
backing, and by which any two adjacent irens are sepa- 
rated by 3in. They are placed horizontally, and therefore 
cross the frames of the circular ship, the edges of the 
channel irons being very close to the sh of the latter, but 


The thickness of timber between the back of the channel 
iron and that of the 9in. armour-plate is from 2}in. to 
3in., and the distance from centre to centre of two adjacent 
channel irons is 7}in. We leave it to our readers to decide for 








themselves whether this compound of wood and imbedded 
channel irons is equal to 2in. of solid plate; or rather to 
refer more exactly to what has been stated, whether the 
9in. armour-plate, plus this compound backing, are together 
equivalent to a 13in. solid armour-plate. The Spanish 
pamphlet to which we have referred comprises a most 
valuable, though brief, description of all the armoured 
war ships, of whatever class, of all the European and 
American Powers, and is entitled—“ Memoria sobre los 
Barcos Acorazudos por Enrique Hertz.” Barcelona. 
Narciso Ramirez, 1875. 








THE GREAT NORTHERN RAILWAY COMPANY’S 
GOODS STATION, FARRINGDON-ROAD. 


Tur new goods station of the Great Northern Company in 
Farringdon-road is a remarkable structure in several respects, 
and has involved some very heavy engineering works. By the 
courtesy of Mr. R. Johnson, engineer to the company, by whom 
the works have been designed, we are enabled to present our 
readers with a selection from the drawings that will give a fair 
idea of the character of the structure, or rather of the super- 
structure—the basement portion, from the rails to the street 
level, having been open for traffic for a considerable time. The 
most difficult and heavy engineering works were involved in 
connection with the substructure. 

The depdt closgly adjoins the Farringdon-road station of the 
Metropolitan Company, from whom the land, about five acres, 
was bought. 

Access to the rail level of the station is obtained by two in- 
clined planes joined by a curve ; the railway convection is by a 
junction at the north-end with the portion of the Metropolitan 
railway on which the Great Northern and Midland companies 
have running powers. The wagons run in, of course, upon the 
low level, the warehouse rising from the ground level of Farring- 
don-road and Charles-street. In forming the substructure, 
50,000 cubic yards of earth, &c., had to be removed, including a 
vast quantity of bones, evidently of horses or cattle—a species 
of treasure-trove that was highly prized by the navvies, who were 
In addition to the 

eavy work of excavation, there were the arduous tasks of under- 
pinning the Farringdon-road retaining wall, and the supporting of 
Charles-street Bridge and the upper buildings, by piers of extra- 
ordinary strength. The under-pinning of the Farringdon-road 
retaining wall is 12ft. thick, and, with the filling up of the recessed 
arches flush with the pilasters, absorbed more than half a million 
of bricks. Some of the piers in the basement are 18ft. by 3ft. 9in.; 
others are 11ft. by 8ft. The foundations are carried down to a 
depth of 16ft. below the rail level ; the piers are of Staffordshire 
blue bricks set in cement, and are built upon footings of concrete 
that rest upon the London clay. 

The above-ground buildings have two principal fronts, one in 
Charles-street, consisting of a handsome block of office buildings, 
with a Mansard roof, and metal finials, and ranging, but not 
uniform with it i sthe end front of the warehouse. The other 
front is the side of the warehouse presented to Farringdon-road. 
The portion of the warehouse now erected is only half of what 
will be its length when completed. The end frontage is 42ft. 
for the offices, and 92ft. for the warehouse ; the present side 
frontage is 155ft. When completed the buildings will have a 
frontage of 135ft. to Charles-street, and of 310ft. to Farringdon- 
road, The covered area available for goods traffic is wedge-shaped, 
and occupies an area of 3544 yards, exclusive of the space covered 
by the office buildings. Five lines of rails serve the station and 
platforms, andj there are abundant and powerful means of com- 
munication between the rail level and the floors above by thirteen 
hydraulic lifts and cranes, capable of lifting or lowering from 14 
tons to 4 tons ; a 20-ton hydraulic hoist is provided for lifting or 
lowering loaded wagons. The ground floor of the station is 
furnished with hydraulic capstans, worked by foot pressure, and 
catch-heads at the corners, by means of which wagons may be 
hauled from one part of the station to almost any other, without 
the use of horses. 

The character of the brickwork, of, the ironwork, and the fire- 
proof floors, is among the peculiarities of this structure. The 
bricks employed for the ordinary inside and wall-work are hard- 
burned picked stocks. “he principal fronts are faced with the 
wire-cut bricks of gault clay of the Burham Company, Aylesford ; 
the decorative trrickwork is in Pether’s patent moulded bricks, 
made also of gault clay, by the Burham Company. There is also 
afree use of Portland stone for mouldings of cornices, for facings, 
key-stones of arches over window and other openings, and in sills 
and copings. e arches over the windows are in Pether’s plain 
radial red bricks,:with a course of blue brick over them, which is 
the only introduction of contrasted colours, the plain and orna- 
mental bricks of the principal elevations being little removed 
from the tint of the Portland stone dressings introduced. The 
back windows are of plain radial brick, of the same colour as the 
general face of the work. The brick enrichments, introduced in 
excellent taste, embrace diaper panels, mouldings, plinths, 
string-courses, caps of pi facias over ground floor windows, 


pateras under the cornice, &c., all in Pether’s patent moulded 


bricks of gault clay. The tone as regards colour, and the 
character of the ornaments, are very pleasing in effect. 

The walls are 2ft. 6in. thick at the bottom, and are reduced 
in thickness upwards to lft. 1lin. at the part of the wall where 
the lattice girders that support the roof rest. Between the 
ground and first floors there are four courses of tarred and sanded 
iron hoop introduced ; three strands between the first and second 
floors; and two strands above the second floor; the hoop is 14in. 
broad, jyin. thick. 

The window sashes are of wrought iron “Moline’s patent.” 
The central portion is made to swing by a rod that keeps it open 
at any required angle. Ornamental cast iron bosses cover the 
intersections of the sash bars; the outer bars have the rib rolled 
on. The window sills are all weathered, throated, and rubbed. 
The bed stones under the ends of the box- 

Haytor granite, from Dartmoor. A number of them are 3ft. by 
2ft. 6in., by 1ft. 6in. The concrete is made of 1 of best blue 
lias lime to 1 of clean sharp sand and five of screened gravel. 
The Portland cement, ground fine, is one measure of cement to 
one of clean sharp sand, the cement weighing 112 lb. to the 
imperial striked bushel, and, as used, bearing a tensile strain of 
700 Ib, to every Q}in. square in area. 

e ironwork of the building is remarkable for the great 
strength of the stanchions, and box and trough girders employed, 
with the object of obtaining wide, free spaces on the ground 
floor. Some of the wrought iron stanchions, that take the duty 
of several cast iron columns, are built of four plates to each side 
of din. and jin. iron. They are strengthened by a central web, 
and by angle irons 3}in. by 34in. and 4in. The heads of the 
stanchions have strong wrought iron brackets riveted upon them, 
that give the girders about three feet of extra bearing at each 
end. They weigh about 11 tons each, and have been tested to 
carry 700 tons each. Some of the box-girders are 3ft. 6in. deep, 
lft. 4in. wide, and about 50ft. long. Six of them weigh ten 
a each, The rivets of the box and plate girders are of jin. 


The ends of the columns, and of the box stanchions, have been 
turned true in a lathe, and all surfaces of columns in contact 
with girders, surfaces of bearing plates, of roof standards, and 
the plates upon which{box stanchions restJhave been planed true. 
The riveting seems to have been well done, and the work neatly 
finished. Many of the rivets, as in bearing surfaces and 
stanchions between the box girders, have counter- sunk heads. 
There are about 7500 bolts and rivets in the general work, exclu- 
sive of those in the floors. 

The roof trusses consist of T iron rafters and ridge, and 
wrought iron tie rods. The girders and columns are in many 
instances bedded on Croggan’s patent hair felt. 

The wrought iron used is the best merchant bars, and tested 
to a tensile strain of 20 tons per square inch in section. 

The fire-proof floors are a distinctive feature in the building, and 
are said to combine rigidity, low cost, and minimum weight, 
with maximum bearing power. They are constructed according 
to the patent of Mr. Joseph Westwood, jun., of London-yard 
Ironworks, Poplar. 

There are about 2560 yards super in the two floors. The 
floor is laid upon corrugated iron, trussed. The iron is jin. 
thick, and the corrugations a foot apart between centres, and 
3fin. deep. The plates are in 12ft. lengths, and 2in. wide. 
They lap 8in. at the ends, and 2in. at the sides, and are 
riveted at the sides with one row, and at the ends with three 
rows of jin. rivets, 6in. pitch, and 8in. apart. The plates are 
arranged to break joint. The struts are of angle irons, 2hin. by 
1jin. by gin., riveted to longitudinal T irons, 4in. by 34in. by 
4in., with gin rivets. The upper T iron is riveted to the corru- 
gated iron with one jin. rivet to each alternate corrugation on 
each side of web of T iron. The lower T iron is secured to tie- 
rods by wrought iron clips 4in, by jin. fastened by jin. rivets. 
Where the flooring abuts upon the walls an angle iron 6in. by 
4in, by in. is provided, through which the truss rods pass, and 
are secured by nuts with taper washers. The corrugated plates 
are laid with cement concrete of an average depth of 5in., and 
finished by a layer of Val de Travers asphalte. We shall illustrate 
these floors in our next impression. 

The roof, of iron, crosses the warehouse in 16 bays. The 
principals, placed at about 5ft. 4in. apart, are of T iron, 34in. 
by 3in. and }in. thick. The struts are 3fin. by 2hin. and 
4m. thick, and the tie rods jin. The roofs have broad 
louvred lights on each side of the ridges. The remainder 
will be covered with Bangor Countess’ slates, on 1jin. wrought 
one side, matched and beaded boarding. ; 

There are about 80 tons of cast iron in the structure, in trough 
girders, columns, trough gutters, bed-plates, &c., and about 300 
tons of wrought iron work in riveted, box, and lattice girders, stan- 
chions, &c., with 222 tons in Westwood’s patent floors. There 
are upwards of 1500 tons of cast and wrought iron in the base- 
ment and superstructure. 

The contractors have worked to a set of 24 admirable sheets 
of drawings, containing plans, elevations, sections, and details ; 
half of these relate to the ironwork. 

The contracts have been executed by Messrs. Kirk and 
Randall, of Woolwich, for general builder work ; and by Messrs. 
Eastwood and Swingler, of Derby, for the ironwork. e works 
have been carried out under the supervision of Mr. Johnson, by 
Mr. W. Wilkinson, resident engineer, and Mr. J. N. Thompson, 
clerk of the works. 

Our engravings, with what we have just said, will, we believe, 
explain themselves, 








Lonpon AssocrATION oF FoRSMEN ENGINEERS AND DRAUGHTS- 
MEN.— At the meeting of February 5th, in the hall of the 
Society of Arts, Mr. Samuel Griffiths and Mr, O. R. Parks, 0.E., 
were elected honorary members. Mr. Newton, C.E., presided, and 
during the evening Mr. A. Glegg read a paper on ‘‘ Improvements 
in Printing Machinery;” and Mr. Dobson on “‘ Railway Carriage 
Springs.” Discussions followed, and the anniversary festival was 
appointed to take place atthe London Tavern on the 19th inst. ,4 

DESTRUCTIVE Fire: at Duke's PALAce Works, Norwicu.— 
About nine o’clock on Tuesday evening, the 1st Feb., a fire broke 
out in a portion of the extensive premises of Messrs, Riches and 
Watts, engineers, of Norwich. e fire brigade was quickly on 
the _ and, seconded by the active efforts of many townsmen, 
the , which threatened tobe a great disaster, was got under in 
about two hours. The damage was rincipally confined to the 
foundry. It is expected that Messrs. Riches and Watts will be 
able to continue their business without interruption. The loss, 
which is considerable, we believe is covered by insurance. 

Hutt Waterworks.—On Friday, the 28th ult., an interest- 
ing ceremony took ‘place at Springhead, four or five miles from 
Hull, when a new oa very powerful pumping engine of the Cornish 
type was started for the first time. The engine is one of the 
largest of the kind in the world, having a 90in. cylinder with a 
stroke of lift. The engine has been constructed by Messrs. Smith, 
Pender, and Co., engineers, Millwall, and presents, especially in: 
the pumping arrangements, several peculiarities. As we propose 
to illustrate the machinery in an early impression, we shall con- 





tent ourselves with stating now that the start was in every respect’ 
successful, 
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GREAT NORTHERN GOODS STATION, FARRIN pon ‘ROAD ~SECTIONAL ELEVATIONS. 
MR. R. JOHNSON, C.E., ENGINEER. 
(For description see page 95.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





CERTIFICATES FOR ENGINEMEN. 


Stz,—I was much interested to read in your last number that 
tes for stationary 


the important question of adopting certi 
enginemen is about to be discussed in Birmi The subject 
deserves special notice and support. Permit me to inform you 
that I have for some time been of opinion that locomotive drivers 
also should hold certificates, and were such symbols of service and 
-_ tency to be adopted, they would give great satisfaction to 

e drivers. 

I believe certificates would not only improve the present class of 
enginemen, by creating a feeling of just and honest pride, but they 
would also be the means of bringing out drivers who could, when 
required, exchange the regulator for the pen, and engine drivi 
for a foremanship. Every driver, I think, before he is permi 
to. take charge of the regulator, should serve as a fireman on goods 
and passenger engines not less than 150,000 miles, after which he 
may offer to pass an examination and obtain, if possible, a third- 
class certificate, and hold himself in readiness for an engine. This 
certificate might read as follows : 


Third-class.—Locomotive Drivers’ Certificate. 


This is to certify that J. Stubbs has served as a fireman on 
goods and passenger engines 150,000 miles or upwards, that he has 


passed a third-class examination, and is a competent person to take 


charge of a locomotive engine working trains. 

The subjects to be questioned on, to obtain this certificate, should 
embrace reading, writing, signals, examination of engines before 
joining the train, firing, trimming of syphons, oiling, testing of 
valves and pistons, and the operation of uncoupling engines when 
they fail on the road from various causes, As for instance: Sup- 

your piston rod become detached from the crosshead, and 
ested the cylinder end out, should you uncouple the connecting 
rod? No; if one pump would not keep my boiler full, I should 
allow it to remain up to work that side pump ; that is, if I had not 
far to travel. 

After running 100,000 miles as a driver, and gained confidence 
and experience, a third-class engineman should be at liberty to apply 
for a second-class certificate, which shouid certify that he was a 
competent person to be put in charge of a locomotive engine work- 
ing passenger trains. The subjects to be questioned upon for this 
certificate should be printed on a form, so that they could be 
obtained at any time, and they should embrace the steam engine 
and boiler, combustion considered practically, steam, and the 
principle of its expansion. 

Then after having run with the second-class certificate 50,000 
miles, a driver should be entitled to apply for a first-class certificate, 
which might read— 


First-class.—Locomotive Drivers’ Certificate. 


This is to certify that E. Sparrow has served as a fireman on 
goods and passenger engines 150,000 miles or upwards, and also as 
a driver on goods and passenger trains 150,000 miles, that he has 
passed a first-class examination, and is a competent driver to take 
charge of a locomotive engine working expresses. 


The subjects to be questioned upon for this certificate should be | 


printed on forms,}and marked Subject I, Subject IL., &c. &c., 
which should embrace—Ist. Diagram of the applicant’s engine run- 
ning. 


the form. 4th. Arithmetic: decimals, mensuration of supertfices, 
mensuration of solids. 5th. Natural science : mechanics, to explain 
the safety-valve lever ; hydraulics, to explain the pumps; hydro- 
statics, to explain the water in the glass; pneumatics, to explain 
the pet cock. 6th. Chemistry: caloric, to explain the heat and 
expansion ; oxygen, to explain the combustion ; composition of 
coal, to give the percentage of carbon, hydrogen, oxygen, nitrogen, 
sulphur, and ash ; composition of water, to give the percentage of 
oxygen and hydrogen. MICHAEL REYNOLDS. 

Brighton, Feb. 1st. 

THE ,CENTENNIAL EXHIBITION. 

Srr,—The committee of the American Institute of Engineers of 
Mines having in charge the reception of foreign mining engineers 
and metallurgists coming to this country to visit the Centennial 
Exposition, have perfected their arrangements, and have secured 
rooms at 1123, Girard-street, Philadelphia, which will be open to 
the members and guests of the institute from April lst to December 
1st, 1876. These rooms will be in charge of a secretary of the 
committee and employés, and will be furnished with all the tech- 
nical periodicals, with conveniences for writing, and parlours for 
meeting and conversation. An address book will be kept by the 
secretary for recording the names and addresses of all the members 
of the institute and of foreign engineers and metallurgists who 
come to the Exposition. All members of the profession coming, 
introduced to the institute or its members, will receive a card 
which will entitle them to all the privileges of the rooms, and to 
attend and take part in the meetings of the institute. 

The annual meeting, which usually takes place in May, has been 
adjourned to the last of June, in order that we may have the 
pleasure of having the largest possible number of foreign engi- 
neers present. It will be held in the jury pavilion of the Exposition, 

The committee propose to give conveniences at the rooms for,the 
storage and forwarding of baggage, specimens, and packages, which 
their guests may have collected in any part of the country, and 
desire to have kept in a safe place unti] they are ready to take 
charge of them. They also propose to prepare schedules of infor- 





~ mation relating to the leading mining and metallurgical industries 


of the country. In case any one should desire to pursue a special 
line of inquiry, the secretary or the members of the’ committee 
will take great pleasure in forwarding such investigation. It is 
designed also for those members of the profession who have but a 
short time to remain, to group for survey the special objects which 
they may have an interest in studying in the Exposition. The 
secretary is instructed to furnish to those who desire to make the 
acquaintance of specialists in this country, letters of introduction, 
which will secure for them, not only admission to the works which 
they desire to visit, but also the acquaintance ef technical gentle- 
men in all parts of the country. We hope in this way to furnish 
to our foreign guests, not only special information, but also to put 
them in the way of getting at a general survey of the whole of the 
mining and metallurgical industries of the United States. 

The members of the committee are Eckley B. Coxe, Esq., J. 8. 
Alexander, Esq., Dr. Thomas Egleston, and Dr. R. W. Raymond. 

Tos. EGLESTON, 
School of Mines, Columbia College, corner 49th Street 
and 4th Avenue, New York, Jan. 19th. 





THE ERITH STRIKE. 

Srr,—Your very able and impartial article in reference to the 
Erith dispute, which is the only one I have read that is likely to throw 
oil on the troubled waters, is one which every reasonable trade union- 
ist ought to agree with, with one exception, that is in reference to 
masters having the right to prevent the strike hands from obtain- 
ing employment elsewhere. The engagements between them are at 
at end, and they are both free to do without each other ; then why 
not let it rest there? Why should the master claim the right to 
hold the men in partial bondage, by either giving the men a bad 
character, or refusing to give one when written to by their new 
employers, knowing that it isa mutual arrangement between them- 
selves to give and receive a general character of their workmen? I 
know from twenty years’ experience that if masters and their 
managers were more honourable in their method of giving characters, 
they would not alienate the respect of the intelligent portion of 
their workmen, for it is a well-known fact that the greatest 
drunkard or idle lout will, as a rule, receive a far better character 
than the most exemplary workman, providing the latter leaves or 





2nd. Drawing of elementary forms. 3rd. Working drawing | 
to scale of any part of a locomotive engine except that shown upon 





be discharged for refusing to submit to some obnoxious rule, or 

eee Sp eens Shik Se Clee will be for the benefit of 

his fellow workmen. James DORMAND. 
Member of the A. 8S. of Engineers, 


Siew comnpentent will tura again to our article, he will see 
that we have laid down a condition which he has overlooked. 
The masters only acquire a right to prevent strike hands from 
obtaining work, when the latter, instead of withdrawing quietly, 
use all their 7 i to prevent the masters from obtaining fresh 
hands,—Ep. E.] 





ACTION OF DROPS ON LIQUIDS. 
D - aays following may be of slight interest to a few of your 
ers :— 

Many liquids are capable of bearing upon their surface drops of 
their own substance, or drops of other liquids, which float about, 
moving with great rapidity and generally di gy hee quick] 
by sinking into the liquid on which they float. The liquids whic 
have been observed include such widely different kinds as—tea, 
with or without milk, French polish, sea and fresh water, oils, 
naputha. A floating drop of course lies in a depression of the sur- 
face whose cubic contents are exactly equal to those of the drop. 
These drops look like small bubbles, but are at once distinguished 
by their liveliness. A drop falling from a height of one foot on 
to water will split sometimes into half a dozen small drops which 
will dart across the surface to six or eight inches from where they 
fell and disappear almost before the eye can catch them. 

Darlington, Jan. 22nd, T. E. 





WIND COWLS. 

Sir,—In THe ENGINEER of the 2ist ult. you describe and 
illustrate Banner’s patent wind cowl, and in last week’s paper you 
publish a letter from Mr. Fairbairn claiming that his cowl exhibited 
in 1869 is almost identical in principle and action. 

I patented my windblast, ventilating, and chimney cowl on the 
15th February, 1864, and as you will see by the enclosed illustra- 
tions and extract from the Mechanics’ Magazine of the 18th 
March, 1864, Mr. Banner’s patent is much more nearly identical 
with my cowl than with Mr. Fairbairn’s. The principle is abso- 
lutely the same, the only difference in construction being that in 
Mr. Banner's cowl the wind acts through an annular opening, 
whilst in my form it acts through a citcular opening. I think that 
it will be evident to any one who considers the question that mine 
is the better cowl, owing to its offering much less resistance to the 
air current passing through the cone than either of the other forms. 
The objection to all such cowlsis, that when used for chimneys they 
are liable to become clogged with soot, it being impossible to sweep 
them from the interior of a house. In other respects, or for 
ventilation, they are perfect. 





Although I have long since parted with all interest in my inven- 
tion, owing to absence on railway works abroad, I think it right, 
since you have published Mr. Fairbairn’s letter, to show that 
neither of the gentlemen can claim originality for their inventions. 

Mr. Wenner took out a similar patent on the 19th of February, 
1867, and in acontemporary for July 26th of the same year there 
is an engraving of Creamer’s railway ventilator, stated to have 
been largely usedin America. This is an exact copy of my railway 
ventilator, which was included in my specification. 

Hull, February 8th. Grorce Boun. 





COAL-PIT EXPLOSIONS. 

Srrk,—With respect to the late colliery explosions, the system 
suggested by your correspondent ‘* Coalfield,” is, in my opinion, 
most hazardous and impracticable. 

He suggests that a system of wires and battery be connected 
between the workings underground and the surface, and the accu- 
mulated gases ignited therefrom, and the afterdamp allowed to 
“ settle” before the miners commenced operations. I do not 
clearly understand the meaning of your correspondent in the words 
of the afterdamp being “allowed to settle,” for it is a well-known 
fact that this gas is more poisonous to those who respire it than 
the carburetted hydrogen, of which the afterdamp is the product 
of its combustion ; or does he mean that he would allow the after- 
éamp to be diluted by the effects of a pure ventilation, and the 
working-places so rendered free from deleterious gases ? 

Such ignition of accumulated explosive gases could not be un- 
attended by an explosion, more or less destructive, as the case may 
be, and in the majority of cases the ventilation would be more or 
less impaired, regulating doors and brattice sheets might be blown 
down, air crossings and stoppings impaired, and in some cases the 
concussion of such an explosion would bring down falls of super- 
incumbent strata, which would partially and very often wholly 
block up the air course. 

The ventilation thus impaired, would have to be restored before 
the miner could commence operations—an undertaking in itself 
which would entail great risk—explosive gases would be continually 
exuding from the strata, and, taking advantage of the impaired 
ventilation, would accumulate in greater queutities than it did 
previous to the ignition. ; 3 

I would suggest, Sir, that as a preventive of future explosions, 
the Coal Mines Regulations Act be strictly enforced, under able 
management, and that the enemy be swept from his lair by powerful 
ventilation. F. H. SHEPHERD. 

February 7th. 





CLIMBING TALL CHIMNEYS, 

Srr,—You were doubtless not aware of the fact at the time you 
published in your esteemed paper of the 14th January last a sketch 
and description of an apparatus for climbing up the outside of tall 
chimneys, that this invention did not originate on the Continent at 
all; for, about thirty years ago, I recollect to have read a descrip- 





tion and seen a sketch of the self-same indentical machine in 
one of our few engineering periodicals published in those days, and 


if my memory serves me, it was inthe Civil Engineers’ and Archi- 
tects’ Jow Iam quite sure, however, that it was published in 
et before the year 1843. There was an ing jo 
om > at that date in Glasgow; it might have published in 
The great necessity for such an aj paratus was first made 
apparent at the time, when the difficulties and rs had been 
experienced in the perilous attempt to mount up some 300ft. high and 
more to examine the cracked portion of the great chimney at 


St. Rollox, which was successfully accomplished by one man quite 
unaided, a Scottish slater by trade, if I recollect right. I also 
think the apparatus was the invention of a Scotchman, too, but I 
cannot be sure. I never had occasion to use such a machine, 
although I have had considerable practice in building tall chimneys 
in one country or another. If I had I should certainly have tried 
its efficiency, because, as faras my knowledge goes, it has never 
been used practically anywhere as yet. FReD YATES, 
Unkel-on-the-Rhine, February, 1876, 





BOILERS AND BOILER COATING, 

Srr,—In your issue of the 28th ult. I see three letters founded 
upon the remarks I made respecting boiler coating, and I find that 
in my impartial endeavours to ascertain the best means of prevent- 
ing radiation from the surfaces of boilers, cylinders, &c., I have 
accidentally become involved in a paper war. 

I am _ now busy in arriving at the relative quantity of fuel 
required in boilers coated with the various coverings alluded to, 
in terms of the work done; for, although it will not diminish in 
any degree the comparisons obtained, it will make the advantages 
of the best material, practicably applicable, more pi , and the 
economy of using it more apparent, than even the tables of relative 
radiation indicate ; inasmuch as—when the coating of the boiler does 
not sufficiently prevent the loss of heat—the steam, near the sides of 
the steam space, becomes condensed, and, flowing back inthe form of 
water, requires additional fuel to convert it once more into steam. 
Iam making inquiries on this head, and, in my next, shall prove 
with irrefragable data, all that I have already advanced ; and, at 
the same time, I intend to enter into the additional matters raised 
oy this controversy, after having tried the different substances 

uded te by your correspondents, and having subjected them 
thus to an extra crucial test. 

Wm. H. VILLIERS SANKEY, 
Corresponding Member of the Royal Dublin Society. 
London, Feb. 9th. 











FOG SIGNALS, 

S1r,—Ih justice to a poor working man, will you kindly allow me 
to contradict a statement with reference to audible railway signals, 
which appeared in THE ENGINEER for January 29th, viz., *‘ Mr. 
Aird obtains the sound by the use of the ordinary fog signal, and 
his invention has for its objects the placing of these signals in a 
situation where they will be exploded by a passing train through 
the agency of the signalman alone. Various plans have been pro- 
posed for doing this, but they all contemplate the placing of the 
fog signal on the rail itself. It is almost impossible, however, to 
devise any means of fixing a signal by simple mechanical means in 
such a place, and the result is, that even if the signal were placed, 
it might easily be knocked off without being exploded.” 

In the last sentence of the paragraph quoted you say “‘ itis almost 
impossible,” &c., but, Sir, I beg to inform you and your readers, 
through the medium of your valuable journal, that it is not impos- 
sible to place a detonating fog signal on the rail by mechanical 
means, for I have at the present time a very simple apparatus doing 
the very thing you say it is almost impossible to do. and I 
obtain my sound by the use of the ordinary fog signal ; and it is not 
only possible to place the fog signal on the rail with my apparatus, 
but it is almost impossible to knock the signal off without explod- 
ing it. My apparatus cannot get out of order, and itis also worked 
by the agency of the signalman. I have enclosed you a brief de- 
scription of my apparatus, taken from the current number of the 
Clapham Observer, and shall feel greatly obliged if you will kindly 
allow this letter and an abstract of the enclosed to appear in next 
week’s ENGINEER, OLIVER CULLIS, 

4, Stewarts-lane, Battersea, S.W., Feb. 5th. 


The main principle involved is to place detonating signals on the rail 
during foggy weather, and also remove them, automatically; to arrange 
that this automatic action should be completely under the control of the 
signalman in his box ; and to ensure accuracy, by the fog signal being 
worked by the same lever as the ordinary signal, thus causing it, in fact, 
to give in duplicate the appearance of the semaphore arm. To perform 
these objects another wire is connected with the one which acts upon the 
ordinary signal. This wire is carried to the spot where it is deemed 
necessary to place the detonating agent, and is attached to slides, which 
carry a clip, in which the stem of the fog signals are held. The wire is 
slack, and the slides are pressed forward by a spring, so as to bring the 
fog signals carried by them over the metals. During the time the ° 
semaphore arm points to danger the fog signal remains on the jails, but 
directly the arm is lowered, signifying that the road is clear, the slides 
are withdrawn by the wire, and the fog signals are removed frem the rail 
into little boxes prepared for the purpose. The foregoing will show that 
the apparatus, while a cuntrivance of ingenuity, is very simple ; and no 
small recommendation in its favour is that its cost is trifling. By means 
of this principle detonation will only occur when the ordinary signals are 
at danger, whereas, at the present time, they are frequently allowed to 
remain on the rails after the line has been signalled clear, simply because 
the men have frequently not the time to remove them without risking 
their lives whilst so doing. Under the present system it is, therefore, 
plain that a number of fog signals are exploded uselessly ; moreover, the 
drivers of the trains are very often confused thereby, and delays and 
accidents are sometimes the result. Mr. Cullis’ idea seems to us to meet 
the requirements of the case in every particular, and, as it is always 
desired that the best means should be directed to the best ends, we should 
be glad to hear of its adoption by railways generally. 





HYDRAULIC RAMS, 

Str,—It is with great interest I have read the correspondence on 
the hydraulic ram, and I wish it may continue a long time. I 
hope you will excuse me for trespassing on your valuable space, but 
there are a few things which I think would be interesting to your 
readers, and be of great value to me, if any of your able and 
practical correspondents would kindly answer them :—First, have 
flap valves ever been tried for the delivery in hydraulic rams ; 
second, is there any rule, or has any experiment been made for 
ascertaining the force with which the pulse valve is shut ; third, 
what is it that fixes the size of an hydraulic ram—is it the diameter 
of the driver ? 

Mr. Fite, in his interesting letter in your issue of the 28th of 
January, writes :—‘‘ Delivery pipe, if of cast iron, 4in. diameter.” 
Does that mean outside diameter—if not, why is it specified cast 
iron? I cannot see that it would make any difference in the 
diameter, if it was of cast iron, wrought iron, or any other 
material. 

“G. H. M.” in his letter in your last issue refers to a print of a 
diaphragm pumping ram; I think it would be very interesting if 
you would illustrate it. P. R. B. 

Luton, February 7th. 








Socrery oF ENGINEERS.—The first Ordinary Meeting of the 
Society of Engineers for the present year was held on Monday 
evening in the Society’s hall, Westminster-chambers, Victoria- 
street. At the conclusion of the ordinary routine business, the 
retiring president, Mr. J. H. Adams, presented the premiums of 
books which had been awarded to the following gentlemen for 
papers read during the past year, viz.:—‘lo Mr. J. Ww. Wilson, 
jun., for his paper on ‘Modern Pier Construction; to Mr. H. 
W. Pendred, for his paper on ‘‘ Screw Propellers;” to Mr. T, Maude, 
for his ron ‘‘ The Government Brake Trials;” and to Mr. St. 
John V. Day, for his paper on “‘ Continuous Brakes.” 








Fes. 11, 1876. 
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RAILWAY MATTERS, 


M, THOME DE GAMOND, one of the original ee of the 
Channel Tunnel, has died at the very time that the International 
Commission has pronounced in favour of the scheme. : 

THE Board of Trade inquiry into the collision at Abbot’s Ripton, 
adjourned to Feb: 8th, has been further adjourned to this day, 
when it will be opened at 10 a,m. at the Town , Peterboroug 

THE Argentine Government have entered into a contract with 
ee oo vad worki a Railway, from Villa “a to 

0 Quinto, for a period of four years, at, for three years, 

—_ Rey the gross revenue, and 75 per cent. for the last pa 
mon 

THE ay office at the Midland Station at Leeds was yesterday 
morning blown up by gas. One of the workmen aerare find 
the cause of escape ignited the gas. Great damage has been 
caused both to the station and the Queen’s Hotel. Several per- 
sons were more or less severely injured. 

A FRENCH statistician says that in a year 110 millions of passen- 
gers travel on the average 19 kilometres, the length of such a 
journey being about half-an-hour by rail, and by the ordinary road 
one hour and a-half. It will follow that the time gained is an hour 
per passenger, or in all 110 millions of hours, or 13,750,000 days. 


THE Lackawanna Iron and Coal Company rolled their first 
Bessemer steel rail in'their new works Scranton, Pa., on Wednes- 
day, December 29th ultimo. This makes ten Bessemer steel 
establishments that are now completed and in operation in the 
United States, the total annual capacity of which exceeds 400,000 
gross tons of ingots. The Vulcan Ironworks at St. Louis will 

_ next summer increase this capacity to 500,000 tons, 

THE Annales du Génie Cwil states that the capital employed in 
railways in France exceeds 4,000,000,000f., and when all the net- 
work ia 0 in that country, they will represent a sum of 
no less than 8,500,000,000f. The total extent of railways through- 
out the whole world is about 3,000,000 of kilometres, and the 
capital that has been expended upon their formation during the 
last thirty years has been about 26,000,000,000f., and when all is 
completeditis estimated that not less than double that amount will 
have been expended. ; 


THE experimental trips in Brooklyn of the steam street car 
built at the Baldwin Locomotive Works, seem to have been wholly 
satisfactory to the directors of the Atlantic Avenue Railway 
Company and to the public. This car seems to be free from 
the chief objections usually urged against street cars. It con- 
sumes its own smoke, does not allow the escape of steam, 
and, as a consequence, is substantially noiseless, and itis furnished 
with steam brakes, which enable the engineer to stop it within 
half its length. The car is not much larger than an ordinary 
street car. The boiler is on the front platform, and nearly all of 
the machinery is underneath the car. The machinery is designed 
so that it may be applied to ordinary street cars without rebuilding 
them. The car in Brooklyn was run for several days, and made 
the round trip in about half the usual running time. 


Some information regarding the proceedings in Turkestan comes 
by telegraph from St. Petersburg. The statement is that General 
Beznossikoff, who was directed by General Kaufmann to make a 
survey for the construction of a railway line to Tashkent, has just 
concluded his labours, and is represented to be in favour of the 
Ekaterinenburg route, touching the towns of Tsheljaba and 
Troitzka near the left ee of the Ulutin mountains, and proceed- 
ing thence through Turkestan to Tashkent. The new fine (the 
despatch adds) would go through the Khirghiz steppes of Turkestan, 
which have hitherto been considered as Sassatia. and where the 
construction of a railroad was thought impossible. Weare further 
told that, according to trustworthy information, the Russian army 
in Turkestan is to be reinforced by three ‘‘sotnia” of Cossacks, 
three battalions of infantry, and four batteries of horse artillery. 
Thus strengthened, it is thought that the Russian forces will be 
enabled to maintain their occupation of Khokand. 


THE half yearly report of the Severn Bridge Railway Company 
states that the works of the bridge and railway are making fair 
rogress, A further call of £1 per share will be made on the Ist of 
arch next. Two private bills are promoted in Parliament which 
affect the company—the Severn Bridge and Bristol Port and Chan- 
nel Dock Junction Railway, and the Severn Bridge and Forest of 
Dean Central Railway. The directors understand that the former 
bill has been withdrawn; the latter will be watched in the interest 
of the company, The engineers report that the sinking of the 
cylinders for the piers of the bridge commenced in August, and ele- 
ven have been sunk through 28ft. of sand to the rock. The operation 
of founding the cylinders in the rock and filling them with concrete 
will shortly be commenced. The works in the railway approaches 
are in progress, and part of the viaduct on the Sharpness side 
across dock lands has been erected. 


THE directors of the Clay-street-hill Railroad, San Franciseo 
recently removed the old wire rope which has been in use for some 
two years, and substituted anew one. The road runs up Clay- 
street-hill, and the cars are propelled by an endless wire rope 
Fersing up one side of the street and down the other, underground. 

e engine furnishing the power is at the upper end of the line. 
The old rope was 7000ft. long, three inches in circumference, and 
mado of 114 steel wires of No. 16 gauge. It was put in use August 
22nd, 1873, and was in use two yéars three months and twenty 
days when removed. It was made to work seventeen hours a day 
while running. During this time it carried 3,300,000 passengers, 
A few deductions, says the San Francisco Scientific Press, showing 
the amount of work obtained from this rope will be of interest. 
The 3,300,000 at an average of 150 lb. apiece would give 495,000,000 
Ib. Eight cars go up twenty-five times a day for 840 days, giving 
705,600,000 Ib, Adding the weight of the cars to passengers it 
gives 1,200,600,000 1b., or 600,300 tons, raised 307ft. vertically in 
a distance of 3300ft. in 840 days, working seventen hours a day. 
The result is, we get 1,200,600,000 lb. raised 307ft. in 856, 
minutes. This rope travelled 64,260 miles, or more than equal to 
two and a-half times the distance around the globe, 


THE Southern Pacific Railroad, says the San Francisco Real Estate 
Circular, is now in running order to a point five miles south-east 
of Caliente, which is thirty miles south-east of Bakersfield, in 
Kern county. The five miles lately completed passes through four 
tunnels, and is in the mountain section approaching and close to 
Tehachepi Pass. Work in the latter is being rapidly driven forward 
by more than 4000 men and about 300 animals. Bix miles of the 
line, from the town of Fernando this way, and to the great San 
Fernando tunnel, have just been completed. Work on the last- 
named tunnel is being rapidly prosecuted ; three shafts have been 
sunk, intermediate between the ends of it, and thus eight facings 
are being worked night and day by shifts of men workin eight 
hours each, The grading of the road from this end of the San 
Fernando tunnel toward Tehachepi is well forward, so that when 
the tunnel and heavy work in the two passes are completed, as 
they will be in March next, track-laying will at once begin, and 
the cars will undoubtedly be running from this city to Los Angeles 
by July. The trip will be made in twenty-four hours, Steel rails 
are being laid on all of the road. Meantime, most rapid progress 
is being made from Los Angeles toward the Colorado river. The 
road is in operation from that town, by regular daily, trains to 
Colton (opposite to and four miles from San Barnardo). The track 
is also laid through the San Gorgonio Pass, toward the Colorado 
river, a distance of forty miles beyond Colton; the grade is com- 
pleted, ready for the track, for twenty-five miles further, and both 
grading and track-laying are being rapidly carried toward the 
Colorado river, which will be reached early in the coming summer, 
A line of four-horse stages will connect with the end of the track, 


from and after the 1st February, to Prescott and Tucson, and other 
points in Arizona, 


NOTES AND MEMORANDA. 


mix together with finely sifted wood ashes an equal quantity of 
finely powdered clay and a little salt. When required for use, 
add enough water to make a stiff paste, 

A SOLUTION of molybdic acid, or —— of ammonia, in very 
dilute aqua regia, or a solution of molybdic acid in excess of very 
dilute caustic ry produces, according to Kletzinsky, a very 
\useful patina bath for articles of cast zinc. Zinc statues or other 
ornamental articles, when dip into bath, become covered 
with a very pleasing brown patina showing the prismatic colours. 
This covering is nothing but a thin film of oxide of molybdenum, 
which exhibits polarisation colours and adheres y to the 
metallic zine. 

RECENTLY, statistics have been given, showing that in 1875 the 
United States produced a total of £16,200,000 of precious metals, 
of which over £10,900,000 was silver. Mexico produced £5,400, 
of gold and £4,000,000 of silver, while all other countries furnished 
only £5,200,00 of silver and £18 000,000 of gold. The production 
of gold in that coun decreased £2000, while that of silver in- 
creased £1,200,000. It is estimated that the yield of gold and 
silver in the United States for 1876 will be £18,000,000, of which 
the increase will be in silver, 

THE following is a rust cement for water and steam pipes: Make 
a stiff paste with two parts sal-ammoniac, thirty-five parts iron 
borings, one part sulphur, and water, and drive it into the joint 
with a chisel; or, to two parts of sal-ammoniac and one part 
flowers of sulphur, add sixty parts of iron chips, and mix the 
whole with water to which one sixth part vinegar or a little sul- 
= acid is added. Another cement is made by mixing one 

undred parts of bright iron filings or fine chips or borings with one 
part powdered sal-ammoniac, and moistening with urine ; when 
thus prepared, force it into the joint. It will prove serviceable 
under the action of fire. All the above parts are by weight. 


Tue Hamburger Nachrichten states that on the 1st January, 
1875, the German merchant service consisted of 4062 vessels, with 
a total tonnage of 1,068,383 tons, and manned by 42,424 sailors, 
These figures show an increase of 107 vessels, nearly all steamers, 
over the total for 1874. From 1870 to 1873 there was a con- 
tinuous decline in the number of sailing vessels, but there was a 
slight addition to. them in 1874, Of the 4062 vessels, 2493 are 
classed as belonging to the North Sea ports, and 1569 to those of the 
Baltic. The numerical supremacy of the North Sea ports is attri- 
buted to the amount of commerce at Bremen and Hamburg,, in 
which steam vessels form by far the largest proportion. The sail- 
ing vessels are almost equally divided between the North Sea and 
the Baltic. 

Or the 1,300,000,000 of human beings inhabiting the globe 
370,000,000 have no paper nor writing material of any kind; 
500,000,000 of the Mongolian race use a paper made from the stalks 
and leaves of plants ; 10,000,000 use for gra hic purposes tablets of 
wood; 130,000,000—the Persians, Hindoos, Armenians, and 
Syrians—have paper made from cotton, while the remaining 
30,000,000 use the ordinary staple. The annual consumption by 
this latter number is estimated at 1,800,000,000 lb., an average of 
6lb. to the person, which has increased from ae during 
the last fifty years. To produce this amount of paper, 200,000,000 Ib. 
of woollen rags, 800,000,0001b. of cotton rags, besides great 
quantities of linen mas, straw, wood, and other materials, are 
yearly consumed, ‘The paper is manufactured in 3800 mills, 
employing 90,000 male and 180,000 female labourers. The 
proportionate amounts manufactured of the different kinds of 
paper are stated to be—of writing paper, 300,000,0001b.; of 
rinting paper, 900,000,000 lb.; of wall paper, 400,000,000 lb.; and 
,000,000 lb. of cartoons, blotting paper, &c. 

From an investigation of the combinations of the various metal- 
loids with iron and manganese, MM. Troost and Hautefeuille 
draw the following conclusions as to the part played by manganese 
in ironmaking. The manganese <nluael in treating impure irons 
combines with the foreign matters, and it is these combinations, 
either dissolved or disseminated through the bath, which render 
its purification the more easy by communicating to the elements to 
be eliminated the oxidability suitable to the corresponding com- 
pounds of manganese. This is often the case, but the manganese 
also plays a simpler part and one more easy to determine. The 
addition of ferro-manganese, a compound which is always rich in 
carbon, restores to the metal the carbonrwhich it should contain, 
and reduces the oxide of iron, with disengagement of heat, both by 
its carbon and by its manganese. The ve of manganese formed 
in and disseminated through the metal does not present the same 
inconvenience as the oxide of iron, for it passes almost immediately 
into the slag, taking with it other impurities. Thus, whether 
mage me pe exist in the metal before its purification, or whether it 
be added after a prolonged refining, the er, a part which it 
plays in the metallurgy of iron is due :—(1) To the formation of 
compounds which are produced with a disengagement of heat 
greater than that due to the corresponding compounds of iron; 
and (2) to the easy scorification of these compounds, for they 
possess the property of oxidising while disengaging more heat than 
those which contain the same proportion of iron, especially when 
these compounds occur, as is often the case in metallurgy, in the 
presence of a considerable excess of metal, 


Some interesting particulars relating to coal mining in France 
are contained ina paper read by M. Levasseur before the last meet- 
ing of the Academy of Moral and Political Sciences, At the 
beginning of the present century the annual output of coal in 
France was estimated at 850,000 tons, against 10,000,000 toris in 
Great Britain. In 1825 the French output was 1,500,000 tons, 
against 15,000,000 tons in Great Britain ; in 1850, 4,500,000 tons, 
against 60,000,000 tons; and in 1875, 17,000,000 tons, against 
130,000,000 to 135,000,000 tons in this country. The French 
miner produces only about 169 tons per annum, as against about 
313 tons got by the English miner. This difference is not due 
to the inferiority of the former as a worker, but is attributable to 
the depth at which the coal is found, this being considerably 
greater in the collieries of France than in England, and to the less 
solid and more aqueous character of the adjacent earths, These 
circumstances considerably enhance the incidental expenses of 
working, which are estimated at from 75c. to 1f. 50c. per ton in 
France, against 20c. per ton in England. The earnings of the French 

itman are, for the same reason, much lower than those of his 

nglish compeer. In1865it was calculated that the latter could 
earn 5f. 90c. per day, against 2f. 87c. realised by the former. 
Colliers’ wages, however, a much in France in different districts, 
In the large pits they range from 2f. 90c. per ton to 4f. 55c¢.; while 
in the small and more isolated works the average is not lower than 
4f. 8lc. The wages depend rather upon the quantity obtained than 
upon the effort made by the pitinan, whose earnings are, therefore, 
lowest when conditions are most adverse. They depend also upon 
the market value of thearticle. Taking an average for a number 
of years, the normal earnings of a collier in the department of the 
Nord would be 764f. per year; ones the period of high prices, 
1871-3, his wages were as high as 1059f. per annum, 
been a considerable reduction since, though wages have not yet 
sunk to their former level. One of the most interesting statements 
in the paper is to the effect that while the advantages of the Eng- 
lish miner do not encourage him to wok, but rather the reverse, 
the efficiency and industry of the French colliers are increasing. 
In France, during the period 1868-72, the miner worked on an 
average 281 days per annum, while in England the average was 260 
days. In both countries the aggregate output increased annually 
during this period at the rate of about 18 per cent.; but while in 
France the number of miners increased only 1 per cent., in England 
the increase was 20 percent. According to these figures the out- 
put of the French miner increased about 17 ver cent., while that of 
the English pitman decreased 2 per cent, 





In order to make a stove cement for the joints of iron stoves, - 
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MISCELLANEA. 


TE Lord Chancellor will introduce a new Patent Bill on the 
22nd of this month. 

THE rails are being laid of a new tramway from Clichy to Genne- 

illiers, near Paris, and it is expected that the works will be com- 
pleted by the middle of this month. : 

M. L. RIcHARD has succeeded M. A. Lavalley as president of the 
Paris Society of Civil Engineers. After the opening address, M. 
Dumont read an interesting paper on the result of the working of 
two narrow ga’ rag t= m Lausanne to Echallens in Switzer- 
land, and from Turin to Rivoli in Italy. 

Tue King of Bavaria has offered a prize for the best design for a 
drawing-room lamp to burn petroleum. The height is not to ex- 
ceed from 60 +o 70 centimetres, and the material is-to be metai, 
which, however, may be docorated with other substances, such as 
ivory, marble, 

In the list of publications by the Commissioners of Patents, last 
issued by the Patent-office authorities, will be found a very useful 
key to the growing series of abridgments of patent specifications. 
This key is in fact a very full subject matter index, each head hav- 
ing anumber referring to the volume of abridgments in which 
such matter will be found treated. 

Ar the last meeting of the Metropolitan Board of Works the 
new apparatus, termed Benner’s patent ventilating cowl, which 
we illustrated in a recent impression, was introduced to the board, 
and the committee recommended that the engineer be authorised 
to institute experiments with a view of testing its efficacy for ven- 
tilating the sewers under tae jurisdiction of the board, at an 
expenditure not to exceed £100, The recommendation was 
adopted. p 

ARRANGEMENTS are being made fox building, at private yards, 
six screw composite gun vessels for the royal navy. They will be 
of about 420 tons displacement, with engines working up to 360- 
horse power, and will have a complement of sixty officers and men, 
Their armament will consist of two revolving muzzle-loading rifled 
64-pounder guns, and two chase guns of lighter calibre. There are 
already fifteen vessels of-similar type in the fleet, as this class as 
been found particularly well adapted for service in the East and 
West Coasts of Africa and in the China Seas, their light draught 
of water rendering them available for river service. 

THE Vanguard, it is stated, has now sunk so deeply that the 
sand is forming over the deck of the vessel a complete ridge. The 
heavy weather that has prevailed of late has assisted in the work, 
so that, whatever might have been done, there is now no possible 
chance of raising the ship. It is suggested ‘hat orders should be 
taken to blow the ship to pieces with torpedoes to permit some of 
her fittings to be recovered, and it is asserted that if this be 
not done very shortly nothing whatever’ will be saved from the 
wreck, 

To make awards at the Centennial next ‘year, an American 
contemporary says that two hundred judges are to be appointed. 
One hundred of these will be appointed by the Centennial Com- 
mission, from the United States, while the other hundred will be 
selected by foreign nations. The business of these judges will be 
the awarding of the premiums upon every article in the Exposition ; 
their term of service will extend from May to November ; they 
will be paid 1000 dols, travelling expenses, and from their decisions 
there will be no appeal. 

TuE Messager Franco-Americain of New York says :—-‘‘ A curious 
effect of petroleum has been discovered. It is well known that 
the boring or turning of certain pieces cast from very hard metal, 
like steel and varieties of bronze, is a most difficult operation ; 
often the best tools cannot be made to make an impression on the 
metal. They get soft or break without producing any practical 
effect. It now seems that an English engineer has discovered that 
steel tools, continually oiled with petroleum, or a mixture of petro- 
leum and spirits of turpentine, will drill without difficulty the 
hardest alloys of steel or bronze. This is important at this precise 
moment, when a new artillery is being made of steel or compressed 
bronze, called ,Uchatius bronze, after the inventor, an Austrian 
officer.” 

MINING in the Hartz Mountains is known to have been pursued 
as a branch of industry since the year 972. As early as the com- 
mencement of the sixteenth century, mechanical means to drain 
the mines in the Hartz district were insufficient, and drain tunnels 
were constructed at that early period, Dr. Geissler, a German 
writer of eminence, says “the first tunnel was commenced in 1525, 
another in 1548, one in 1551, and still another in 1573. By the aid 
of these tunnels mining was continued in those districts for 200 
years : but about the middle of the last century it became difficult 
to master the water again.” The same authority further says ;—~ 
“In 1799 another deep tunnel was completed, having a length, in- 
cluding galleries, of 57,000ft., or nearly eleven miles,” 

Tue following list of the numbers and gross tonnage of the sea- 
going steam vessels ot the various countries is taken from the 
Répertoire Général de la marine merchande de tous les pays :— 


No. Tonnage. | No. Tonnage. 
England -. 8,152 .. 8,190,922 | Norway ..... li7.. 48,822 
Us. Ser -- 578... 692,575 | Denmark .. °.. 76 .. 47,840 
France... .. .. 30L.. 812,418 | Belgium .. .. 88. 88,950 
Germany .. .. 832... 287,610 | Turkeyand Egypt 29.. 28,430 
Spain... .. .. 216... 144,859 | Portugal .. .. 25... 19,372 
olland .. ..’ 315... 114,625 |-Greece.. .. .«. il... 6,689 
Russia.. .. +. 145 .. 112,252 | Central America 6... 4,462 
Tigi Acs ob ae Mee 5 Se Te Bes 6.. 4,847 
Sweden .. .. 207 .. 83,930 Total —_. 
Austria .. .. TT « 79,370 6,519 .. 5,364,492 
South America,, 77 .. 55,310 





Tue New York Bulletin states-that Commodore Shufeldt has 
ordered the proper authorities of the Boston navy yard to make 
several steel wire hawsers five inches in diameter. These will 
probably be the largest wire ropes ever made, The Navy Depart- 
ment use immense wai to tow monitors and vessels in distress. 
They are put on board the men-of-war for use when required, The 
usual appliance is a twelve inch hemp rope, but it swells when wet 
and gets very heavy by absorption of water. The steel wire 
hawsers will be several inches less in circumference, much lighter, 
non-absorptive, more pliant and durable, and in every respect better. 
This is a curious and, in fact, wonderful advance in the application 
of steel and iron to commercial uses, A twelve-inch hemp hawser 
is a wonderful thing in itself, but a steel wire hawser of the above 
thickness, better answering the same perio’ is something fruitful 
of thought to the student in shipbuilding and rigging. 


Awmone the numerous novel uses to which paper is now-a-days 
put, is the manufacture of barrels for the carriage of such materials 
as flour, sugar, &c, These barrels ure made of successive layers of 
paper board cemented together, and subjected to enormous pressure, 
the result of which is a compuct substance with great resisting 

wer. The paper is made of straw, thus fitting and_ converting 
into a merchantable article, what, in most sections of the country, 
is es aprioe as refuse. The barrels are perfectly cylindrical in form, 
which gives them an advantage of twenty-five per cent. in storage 
over wooden barrels. Their weight is about half that of a wooden 
barrel, so that in a car load a saving of nearly one thousand pounds 
in freight is made. It is calculated that they will stand four times 
the pressure that a wooden barrel will. The invention was patented 
a few months ago, and two factories are now engaged in the manu- 
facture—one at Winona; Wis., and one at Decorah, lowa. At the 
latter factory, 1600 barrels per day are turned out, with a con- 
sumption of five tons of paper. It is claimed for them that they 
can be made twenty per cent. cheaper than wooden barrels. They 
may be rendered absolutely air-tight, and it is claimed that they 
will resist moisture longer than they are likely ever to be exposed 
to it. They are made in quarter, half, and full sizes, The invertor 
is sanguine that they are destined entirely to supersede the wooden 





ct nt ANS A SRS 


reve egeteet 





100 





THE ENGINEER. 





Fes. 11, 1876. 








BLACKFRIARS BRIDGE—VIEW OF END ARCH AND PLAN OF PIERS. ‘ 


A.PLAN ABOVE PARAPET 




















(For description see page 103.) 
8.PLAN ABOVE DOCS TOCTH COURSE 


WOCCLES U zacw 
PARAPET STA 
‘ 
i 
CENTRE RINE OF 1. 
| curTmarca 














C. PUAN OFMPLAIN FACIA 































































F.PLAN TOP OF BASE OF COLUMN & TOP OF 


OF 
if 


rf 


SPRINGING OOURSES i , 
- 1 

































eee we ewe 





ee — wee we — =~ -.- 





























' 
' 
3 WER COURSE OF GPRINC “GE STONES h-'—— ee 18.9% --<8—— 4! cave -ialo 
a te stor! 
4 r 
Ly 2 =] 
a ie @BUCKM ORK ui OfwENT & 3 
oO 
AQWER COURSE OF SPMINCING ETOVES 1K STROMG s 7 
* = i LOWEST GLUASE OF arionwonm 
Potala re ' 
ocea ceckwdoow] Riedl i 
Ca cmc is i 
— 
it 1 
: 


















































D. PLAN TOP OF BELL OF 
CAPITAL 











































v ‘ ! 
\y/_Sewracuine oF: rier _ 
$* ; BRICKWORK 


\ 
ae 
‘4 














a 


aN 


——— 


AA ol AUN A 


AU 














Fes. 11, 1876. 





THE ENGINEER. 


101 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveau, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Landen. 
VIENNA.—Messrs. GzRo_p and Co., Booksellers. 
LEIPSIC.—A. TwizTMEyER, % 

NEW YORK —Wittmer and Rocrrs, 47, Nassaw-street. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripis; we 

«_ must therefore raruest our correspondents to keep r é 
n order to avoid trouble confusion, we necessary 

"inform that of inquiry addressed to the 


writer to h 1 stamp, in order that 

answers by us may be fe to their destination. No 

notice will be taken of communications which do not comply with 
teatvaedh 


*,* Ali letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 

i i ili be taken of anonymous 
communications. 

R. R.—The system has already been fully illustrated and described in our 


umns. 

J. E. K. — Béde's treatise on “ Steel” will answer your purpose perfectly. 
You can obtain it through any bookseller. 

Kipp's Patent Steam Trap.—We are requested to state that our correspon- 
dent “ R. A, L.” can obtain all the information he requires on this subject 
from Mr. A. Bradshaw, Willow's-lane, Accrington. 

Sypuon.—The water will only rise at the most 32ft., and it would not be safe 
to reckon on a rise of more than 22ft., because it is next to impossible to get all 
the air out of the pipe, and, even if you succeeded in doing this in the Jirst 
instance, you would always have leakage to contend against. 

J. B. (St. Peter's Park).—Do not use a cock ora valve such as is shown in 
your sketch, Put in two ordinary throttle valves, such as are used in con- 
nection with governors, and so couple the handles by a light rod that when 
one is open the other is shut ; of course, one must be placed in the side pipe 
marked D in your sketch, the other in the main pipe. 

CorREcTIon.—ZJn our number for January 28th, Patent Journal, under the 
head of Provisional Protection, Application No. 4282, for “ Thomas 

Mosely, of Trysull,” read “ Thomas Moseley Bryan, of Trysull.” 





DOUBLE-ACTION DOMESTIC FIRE-GRATES. 
To the Bditor of The Engweer.) 

Srr,—Can any of your correspondents tell me whether a stove may be 
had which will warm two rooms at once, that is to say, the front must be 
an ordinary fireplace, while at the buck there is a metal plate, or a con- 
trivance for sending warm air into the second room ; the grate or stove 
being fixed in the usual way in the party wall? CALorRIc, 

London, February: 10th. 

THE PROPONTIS. 


(To the Bditor of The Enguneer.) 

S1r,—I notice in your report on the Board of Trade inquiry into the 
explosions that occurred to the boilers of s.s. Propontis, in your impres- 
sion of the 4th inst., that you have mis-spelled my name. A correction 
will much oblige. Jas, Hosken, 

25, Craven-strect, Charing-cross, London, W.C., Feb. 8th. 





SWAIN’S CUPOLAS, 
(To the Editor of The Engineer.) 
§rm,—Can any of your readers inform us who are the makers of Swain’s 
patent cupola, and what are the results attending its use ? X.Y, Z. 
Lincoln, February 9th, 





SUBSCRIPTIONS. 


Tax Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in adrvance):— 

Half-yearly (including double number).. .. .. £0148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tu ENGINEER is regi Sor transmission abroad. 

Cloth Cases for binding Tut EncineER Volume, price 2s. 6d. each 

The following Volumes of Tux EncinexEr can be had, price 18s. each—Vols. 

5, 10, 14, 24, 25, 26, 38. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Subd- 
scriptions sent by Post Ogice Order must be accompanied by letter of advice 
je the Publisher. Thick Paper Copies may be had, if preferred, at increased 

es. 

Remit'ance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, I —— alta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South: 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, by 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 





ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines ds one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERYISEMENTS CANNOT BE INSERTED UNLESS Detiverry BEFORE Six O'CLOCK ON 

Tavurspay Evening in gach WEEK. 

*,* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche; ali 
other letters to be addressed to the Bditor of Tux Enciyger, 163, Strand, 














MEETINGS NEXT WEEE. 


Institution oF Crvit ENGINEERS.—Tuesday, February 15th, at 8 p.m. : 
“On Estimating the Illuminating Power of Coul Semi A William Sugg, 
eta “On the Probable Errors of Levelling,” by Wilfrid Airy, B.A., 

-LC.E. 

Cnemicat Socrety.—Thursday, February 17th, at 8 p.m.: “On some 
Points in the Analysis of Potable Waters,” by Dr. Frankland. 

CLEVELAND INSTITUTION OF ENGINRERS.—Monday, February 14th, at 
7.30 p.m. : List of new Di sion on “The Economic Con- 
struction of Dwelling-houses for the Working Classes,” by Mr. William 
Henman, Stockton. ‘‘ The Consett Waterworks, and the Construction of 
the Smiddy Shaw Sto Reservoir,” by Mr. J. E. Hannah, of Middles- 
brough. “* Boiler Feed Waters,” by Mr. W. F. K. Stock, of Darlington. 

Tae Mrreoro.oaicat Society.—Wednesday, February 16th, at 7 p.m. : 
“*An Improvement in Aneroid Barometers,” by the Hon. Ralph Aber- 
cromby, F.M.8. ‘‘ Meteorology in India in relation to Cholera,” by 
Colonel J, Puckle, M.8.C. 4 











DEATH. 
Died suddenly, at @ w, on 8rd inst., Mr. Benzsamin Conners 
Locomotive Engineer, Caledonian Railway. 
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THE ERITH STRIKE. 
Wits every desire to deal leniently with the faults of 
imperfectly educated men, we find it impossible to find any 
und of excuse for the actions of the Amalgamated 
Engineers Union: at Erith during the last fortnight. 
It is difficult, indeed, to understand what the union pro- 
poses to gain by maintaining pickets to watch the premises 





of Messrs, Eastonsand Anderson. To all intents and pur- 
poses a strike has failed when masters can show that the 
turning out of the men has not affected the poenes 
business. The course pursued by the union wor 

Erith is precisely us to the establishment ofa nominal 
blockade, a thing which is not recognised by the law of 
nations, A bl e must be real and efficient, or it must 
not exist at all. We may admit that, in one sense, the con- 
duct of the unionists was justifiable so long as they were 
able to prevent Messrs, Eastons and Anderson from keeping 
the Erith works going, because they could always assert that 
they were using legitimate means to compel the masters to 
concede their demands. But Messrs. Eastons and Anderson 
have long since obtained all the hands they wanted; the Erith 
works are in full operation, and the unionists having thus 
been defeated, have no excuse of any kind for remaining 
at Erith to molest those who have taken their places. A 
certain amount of latitude must be permitted in all trade 
disputes; and so long as the union could succeed in fairly 
cajoling men to keep away from Erith it would hardly 
have been prudent for the Legislature to interfere. The 
existence of a struggle ought to be recognised, and the 
combatants might very well be left to fight it out to the 
end, But the struggle virtually ceased the moment Messrs, 
Eastons and Anderson announced that they had obtained 
all the hands they required; and in the interests of the 


‘public it is time that steps were taken to prevent a mob 


of idle men from persecuting and worrying a number of 
industrious individuals, So long as the unionists refrain 
from actual violence it is difficult to interfere with them 
in the present state of the law, although it might be possible 
to take some action against the men on the ground that 
they caused annoyance and interfered with the transaction 
of business by the firm. The obstacles standing in the 
way are, however, very great, the unionists know this 
very well, and the tactics they have pursued at Erith on a 
small scale might be repeated on a wider basis of opera- 
tions. There is nothing to prevent the formation of gangs 
of unemployed hands, who would proceed from town to 
town, and cause so much annoyance that they would 
become an intolerable nuisance. The law on picketing is 
clearly defined; but it appears that nothing is more easy 
than to evade it. We suspect that the inhabitants of 
Erith, who care little or nothing either about the men or 
the masters, would welcome such a modification of the 
law as would enable them to clear the district of the men 
who please to term themselves on strike. It is admitted 
on all hands that the law of masters and men is not ina 
satisfactory condition. The progress of events at Erith 
goes far to substantiate the truth of the proposition. 

The most curious phase of the affair is the action taken 
by the union leaders. They are collecting euberripeine 
and using every exertion to maintain a large number of 
men in absolute idleness, It is not at all remarkable that 
subscriptions flow in, because the subscribers follow the 
leaders of the union as sheep follow a bell wether; but it 
is certain that, notwithstanding this, the money is not 
given without some grumbling. We are quite at a loss to 
understand the motives of the leaders of the union. They 
must know that if they bave to maintain the men for the 
whole term of their lives the fact will make no kind of 
difference to Messrs. Eastons and Anderson. If the union 
announced to-morrow that they were about to send all the 
men who turned oyt to the wilds of Africa, unless the 
gates of the Erith works were opened for them, the state- 
ment would possess no interest for the employers. They 
would rejoice, ibly, that the men were going. On the 
whole, it would probably be much cheaper for the union to 
send the strikers to the United States or Canada, than to 
maintain them at Erith. If the policy of the union 
were not vexatious in its effects in a small way, it would 
be intensely ludicrous. It is not easy, indeed, to imagine 
anything much more absurd than the maintenance of a 
body of men in idieness without any conceivable object in 
view. It is impossible to’ suppose that the union is so 
obtuse as to imagine that the men are still on strike. The 
secretaries, at all events, must be aware that the men have 
been discharged, and that the strike terminated long since. 
If they do not realise this truth, the fact speaks badly for 
their intelligence. If they do know it, then it is clear 
that they are obtaining subscriptions, and supporting the 
pickets simply with the object of inflicting a great deal of 
annoyance on Messrs, Eastons and Anderson and their 
workmen, and the adoption of this policy will, in the end, 
prove injurious to the interests of the union. The British 
public are very fond of fair play, but they like fair play 
all round, and they will look with scant favour on a 
society which uses its funds for the purpose of annoying 
men who are endeavouring honestly to earn their bread. 

It is more than probable that some steps will be taken 
during the present session of Parliament to amend the law 
relating to trades unions, one 1 being that the 
governing bodies of such unions s be 
power of using the funds of the society for the support of 
members on strike. They can, if they please, use sub- 
scriptions for strike purposes, but the annual or weekly 

yments of the members to the benefit fund must be 
Kept distinct from what we may term strike money. The 
wisdom of this proposition is, we think, evident. Men 
who have been paying for years into a benefit society may 
suddenly find that the occurrence of a strike has caused 
them the loss of all that they had saved. The men could 
not —and we think, would not—complain if the law inter- 
fered to protect their savings; and we have reason to 
believe that if a separate and special strike fund had to be 
formed, obstacles would be thrown in the way of the 

itators who are the true cause of nearly all the trouble 
that exists in the relations of labour and capital. Whether 
such a modification of the law as we have indicated is or 
is not made, the fact remains that some steps ought to be 
taken to place the relations of labour and capital on a 
more aatictactory footing than that which they at present 
occupy. The t incubus on trade at the present moment 
is the uncertainty which the masters feel with regard to 
the conduct of the men. To use the words of a manager 
of a northern marine engine building firm, “We dare not 
take a contract, If we did the men would strike as soon 


deprived ‘of the : 





as we had the patterns made. I have been compelled to - 


make our hands believe that we were building engines for 
stock and not on order, or we shouid have ruined; 
for we were compelled by foreign competition to take these 
orders at such a price that they scarcely paid us two per 
cent. profit, after all expenses, depreciation, &c., had been 
paid. But the men would have struck for higher w: 
the moment they knew that patterns for a pair of big 
cylinders had gone into the foundry.” It is not wages 
questions or piecework disputes that afflict the souls of the 
masters. It is the fact that they never know what they 
will have to pay for labour; and unless this uncertainty can 
be removed in some way, we fear that the engineering 
trades of this country can never again become permanently 
and entirely prosperous. There may be a spasmodic 
reaction against the present depression, but it cannot be 
long-lived. Until the relations of masters and men are 
materially ametiorated «ll productive business in this 
country must be carried on on an unsound and treacherous 
basis. It is obviously impossible for any capitalist who is 
in almost total ignorance of what sum he will have to pay 
for labour in carrying out a given work to undertake the 
execution of that work at a fixed price. But even this 
class of uncertainty is not the worst. The influence of 
large contracts is not isolated, and a shipbuilder who 
tenders on an assumed basis as regards the cost of both 
labour and material, may find not only that his own men 
will strike, but that the firms from whom he expected to 
obtain his iron cannot supply him because their men have 
also gone on strike. The condition of affairs is far too 
unsatisfactory to be much longer endurable, and trade will 
either become so much worse that it will cease to have 
more than a nominal existence, or violent measures, such 
as a general strike or lockout, will be adopted to clear the 
air. 


CERTIFICATES FOR ENGINE DRIVERS. 


WE publish this week a letter on the granting of certi- 
ficates to engine drivers, which we commend to the attention 
of every locomotive superintendent in the kingdom. Mr. 
Reynolds, the author of the letter in question, holds a 
position on one of the principal railways in England which 
entitles his views to consideration; and we know that his 
opinionsare, in the main, endorsed by one of the mostable and 
most experienced locomotive superintendents in England. 
It will be seen that Mr. Reynolds’ proposition is, that no 
man shall be permitted to drive a locomotive until he holds 
a certificate that he is competent to perform his duties. 
This is simply an extension to our railways of the system 
pursued by the Board of Trade in dealing with passenger 
steamships. Such vessels must carry certificated engineers, 
that is to say,men who have satisfied the Board of Trade that 
they arecompetent to take charge of the engines of asteamship. 
No such pe obtains in tae case of our railways. Any 
man may drive an engine, however incompetent he may be, 
if he can only succeed in persuading the locomotive super- 
intendent and the foreman that ne knows his business. 
Instances are by no means unknown in which incompetent 
men have succeeded in doing much harm in this way; and 
it speaks well for the excellence of the system at present 
in use on most railways in selecting drivers, that really 
incompetent men so seldom find themselves on a foot- 
plate. It isvery difficult, on the other hand, for a thoroughly 
first-class man to establish his superiority or obtain any 
material advantage from it. The universal adoption of 
Mr. Reynolds’ scheme would work very advantageously in 
two ways. In the first place, it would enable locomotive 
superintendents to form an excellent opinion as to the 
capacity—which is a different thing from the capabilities 
—of a man presenting himself for a berth; and in 
the second place it would tend to elevate the posi- 
tion of, on the whole, an honest, trustworthy,’ and 
hardworking body of men. It would supply them with a 
stimulus to renewed exertion, because it would enable the 
best men to come to the front and take the position which 
they desired, and the elevation of the type could scarcel 
fail to prove serviceable not only to the public but to rail- 
way companies. There is no good reason why first-class 
locomotive drivers should not take a far higher position 
than that which they now occupy. A “locomotive engi- 
neer” in the United States is a “gentleman,” and is 
usually, on the main lines, not only well educated but a 
thorough mechanic, Locomotive drivers in India lead a 
luxurious existence in many respects as compared with 
men of a similar grade at home, not however that they 
invariably deserve it. A locomotive driver ought to know 
as much about the steam engine as a marine engineer, and 
doing this, he ought to hold as good a social position. — 

It is very commonly assumed that locomotive drivers 
understand the whole construction and mode of action of 
their engines thoroughly. _ It would be as reasonable to 
assume that a jockey because he was competent to ride a 
steeplechase, must know all about the anatomy of a horse. 
No doubt there are scores of engine drivers who do under- 
stand pretty clearly all about a locomotive; but itis equally 
true that there are scores of men driving, who do 
not know enough about their engines to be able to act on 
an emergency, and who are in blissful ignorance of much 
that they ought to know. We have heard of a man whose 
engine broke down, taking down the wrong set of valve 
gear in order to run with one cylinder, and we have known 
of instances where the eccentric rods of an engine having 
been crossed by mistake, after the had been lined up, 
the driver was totally unable to understand why his engine 
ran backwards when he wished her to run forwards. But 
many men who are better versed in the intricacies of locomo- 
tive construction than this, are unable to do several things 
that they ought to be able to do. Thus, they wil! bring im an 

ine for repairs, and report that she is blowing, but the 
cannot tell whether a piston or a valve is leaking, or whic 
valve or which piston, and so the engine has to be almost 
all taken down in the search for a defect, the precise nature 
of which a competent driver would have easily detected 
while he had steam up. The certificate system would set 
all this right.. The men would have an object in view 
which would induce them to study mechanics, and acquire 
some knowledge of natural philosophy; and it can hardly 
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be doubted that they would thus acquire more confidence 
and resource, and thus become more trustworthy and com- 
petent public servants. 

One of the best features about Mr. Reynolds’ scheme is, we 
think, that he does not propose to do too much. He does 
not expect that a locomotive driver even of the first class 
should pass an examination which would almost entitle 
him for a position in the Indian P.W.D. The competitive 
examination system is easily overdone, and it is pleasant 
to find that our correspondent perfectly understands what 
a driver ought to know, and what he need not know. 
Opinions may of course differ in matters of detail, such as 
the form which the certificate should take, and the precise 
nature of the questions to be answered; but these will 
easily be adjusted if the t principle that locomotive 
engine drivers ought to hold certificates is once recognised 
and adopted. The scheme has, in our opinion, everything 
to recommend it, and we trust that it may be speedily 
carried into universal operation. 


THE VALUE OF THE ALBERT HALL. 

Ir was generally admitted, save by the South Kensington 
party, that the construction of the Albert Hall resembled 
nothing so much as what is idiomatically called a “job.” It was 
agreed that it was too big for anything, and that it would no more 

prove a remunerative undertaking than would a white elephant. 

he proposition was earnestly denied, and the votaries of 
sweetness and light, and science and art, hailed the construction 
of the building as evidence that England was awakening from 
her unscientific sloth and was about to prove that even science 
pure and simple, that is to say, combined only with terra cotta 
and glass and iron, would make money. The fond delusions 
long since ceased to delude anyone but a South Kensingtonian, 
but although it was well known that the building was a failure 
as a speculation, it was not known until Wednesday how 
ruinous the results of the speculation have been. We do not 
know how many thousands the hal! cost — we have grave doubts 
as to the possession of accurate information on the subject by 
anyone—but this we do know, that the Corporation of the Hall 
of Arts and Sciences stoutly maintained last Tuesday in the 
court of General Assessment Sessions, that it was only worth 
£1500. The case was an appeal against a valuation made by the 
assessment committee of St. George’s Union, in which the Albert 
Hall had been valued at £12,000 gross value and £10,800 rate- 
able, and the court was asked on behaif of the appellants to 
reduce the gross value to £1500, and the rateable value to £1250. 
It was urged that the building was totally unletable, and that 
therefore the rateable value was nel. To support this view Mr. 
Ryde, the surveyor, and Mr. Cole, the manager of the hall, were 
called as witnesses. The latter proved that the enterprise had 
been unsuccessful, and that, in fact, the expenditure from the 
29th March, 1871, when the building was opened, down to the 
present time, had greatly exceeded the receipts—tkat is to say, 
that the expenses had been £35,603 and the receipts £33,076. 
The last year had been worse than any of the other preceding 
years. The original members had appropriated to their own use 
508 stalls, 33 boxes on the second tier and 31 on the first, and 
they possessed the right of disposing of their seats as they chose. 
The stalls, which were originally bought for £100, now sold for 
£40. Surveyors were called by respondents to show what they 
considered should be the proper valuation of the property, and 
the result of the case, which lasted the whole day, was that the 
court adjudged that the figures in the valuation list should be 
altered to £5000 gross and £4160 rateable value, and no order 
was made as to costs. Mr. Cole is apparently not precisely the 
man to consult by those who wish to receive their own with 
interest. : 

WATER SUPPLY IN SOUTH YORKSHIRE, 

Tne most difficult question of the day, whether taken in a 
social or general serise, is undoubtedly the water supply of towns. 
In every part of the kingdom this difficulty is yearly becoming 
more pressing and more ponderous in its proportions. The 
metropolis is one of the worst supplied towns in the world, both 


as to quantity and quality, and is at its wits’ end for an adequate. 


and pure source of supply. Manchester, Sheffield, Bradford, and 
Leeds are fortunate in having hills and moorlands within easy 
distances, and from these they have been prudent enough to 
provide for many years’ future contingencies. Liverpool is in no 
such good position, and is deeply concerned as to whether its 
inhabitants shall boldly construct a gigantic aqueduct from the 
Cu-n')2rland lake district, or, with equal enterprise, seek to tap the 
sweet waters of the Welsh lake of Bala, Glasgow has already 
taken steps of this kind, and has for some time rejoiced in a 
practically unlimited supply from a lake. But whilst these 
great cities and large towns of the kingdom have been “up and 
doing,” many of the smaller yet busy little centres of nopulation, 
have, up to recently, wholly neglected to look ahead. Now, 
however, they have been moved to take some sort of action by 
means of neighbourly injunctions in Chancery, or by reason of 
the internal agitation of a section of their respective communi- 
ties. In South Yorkshire, for instance, there are many small 
towns and exceedingly populous villages, with inhabitants num- 
bering from 3000 to 8000 or 9600 in each instance, not a few of 
which, up to a very short time ago, have been wholly devoid of 
any organised system of water supply. The question, forced 
upon them by the indisputable fact that most of the springs 
had been lost owing to the opening up of so many new collieries, 
bas led to action being taken without much decorum or idea of 
mutual rights. Each place has laid claim to the nearest water 
course or courses, and in not a few instances stiff parliamentary 
struggles have resulted for the possession of some coveted stream 
which has chanced to be a boundary line between the two con- 
tending districts. Rotherham, which is hardly of this class, by 
the bye, seeing that it has a population of about 27,000, is in a 
difficulty of this description. Rotherham is in the valley of the 
Don, the upper part of which is fully taken possession of by 
Sheffield and the huge reservoirs which have been constructed 
for the supply of the steel metropolis. The water of the northern 
brook and one or two supplementary rivulets at present furnishes 
as much as is needed by Rotherham. The town is, however, 
growing rapidly, and it is felt that another source, the Dalton 
brook, ought to be made sure of before seme more enterprising 
community has laid violent hands, metaphorically speaking, upon 
it. Upto the present time it would appear that £70,000 to 
£80,000 have been spent on the waterwork’s system. At the 
latest meeting of the Town Council of the borough, the matter 
was referred to in what would seem to have been a somewhat 
animated discussion. One of the speakers said that he thought 
they would shortly be able to get their supply from Sheffield at 
a cheaper rate than from Dalton, and at the same time of a purer 
quality. Another councillor said the Doncaster people had 
fought them “tooth and nail” in both Houses of Parliament, in 
order toacquire the water of the brook, and if they—the Rother- 
ham people—relaxed their hoid on the Dalton stream, Doncaster 





would inevitably strive to secure the two beautiful streams of 
the Silver Wood, which were jointly called Dalton. It was, in 
fact, absolutely necessary for them to preserve every drop of 
water in the district. A Mr. Kelsey said that since the census of 
1871, 848 new houses had been erected in the town, which, at an 
average of five persons to each house, represented an increase of 
population of over 4200, With their boundaries growing in this 
manner, it would be most unwise to let valuable streams of water 
pass from them. Ultimately it was resolved that steps should 
be taken to utilise the Dalton water as soon as possible. Here, 
for the present, this particular matter rests. The subject 
generally, however, is of the most vital importance to the nation 
at large, and it will not be long before something will have to be 
done for regulating the water supply of the whole kingdom in a 
methodical, just, and scientific manner. At the present time 
might—or at any rate money, which is much the same thing in 
the long run—is right, and the unquestionably just and proper 
requirements of the smaller towns have been and are yearly 
being sacrificed in the interests of the larger centres, without the 
latter entering into any reciprocal obligations whatever. 


THE TRADE MARKS REGISTRY. 

In a recent number we announced that the Registrar of 
Trade Marks had given notice that, for the future, marks 
having upon them the words, “Trade Mark,” “ Registered 
Trade Mark,” “Entered at Stationers’ Hall,” and so forth, 
would not be registered. We took occasion to remark upon 
this rule, and we pointed out that in its full scope it could not 
be defended. The rule has since been modified, and applicants 
are now only restricted from the use of the words “ Registered 
Trade Mark,” and “Entered at Stationers’ Hall,” these being 
objected to on the score of misrepresentation. The latter 
expression is, no doubt, indefensible, but the former is only 
untrue before registration, when, in fact, the full legal force of 
the trade mark is incomplete. When the trade mark is clothed 
with statutory recognition the words are no longer untrue, and 
it seems rather delicate reasoning to exclude them on that 
ground. We presume that words such as “the only genuine” 
will be received and allowed without hesitation. But these may 
contain the most flagrant untruth. If they are untrue, the mark 
embodying them is bad ; yet the Registrar will proceed solemnly 
to register it with all legal formalities, and thereby to some 
extent help to keep up the deception. 








HISTORICAL NOTES ON ROLLER SKATES. 
No. If, 

BeroreE resuming this subject we have to call attention 
to a series of articles on roller skates which was commenced 
simultaneously with our own in the columns of our con- 
temporary The Field. They are written by a very com- 
petent hand. The author is well up in his subject; but 
as they are not illustrated, they do not, of course, convey 
quite so clear an idea of the construction of the various 
skates as we are able to do with the aid of drawings. We 
notice them, however, so that readers who are interested 
in roller skates—and who is not, just now ?-—may have the 
opportunity of increasing their stock of knowledge of the 
subject. 

The next skate on our list is that patented in the United 
States on the 29th of May, 1860—ante-dated February 24th 
of the same year—by Reuben Shaler. The inventordescribes 
himself as of Madison, County of Newhaven, Connecticut. 
He took out an English patent in the name of Calvin B. 
Rogers, on the 21st of September, 1860. The title is, “ An 
improved floor skate,” and the construction is shown by 
the following drawing, which we take from the American 
patent, the English patent not being illustrated. The 
chief feature is the introduction of rollers provided with 
an elastic periphery. The body of the skate is described 
as being made in the usual manner. The side pieces in 
which the rollers are fixed are united where they join 
the body of the skate, and form a hanger, which is 
firmly attached to the skate-body by screws or other- 
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wise. The rollers are of iron, brass, wood, or steel, and 
have a groove in the periphery to receive an india- 
rubber ring which is sprung on by its elasticity. The 
inventor also suggests the use of leather, but he prefers 
india-rubber as fitting “ very snugly to the floor or carpet.” 
Metallic or wooden rollers might make a skater to move in 
a straight line with about the same facility, but they 
would be more liable to slip laterally in turning a curve, 
and would be more injurious in their action upon the floor 
or carpet. The rollers are secured upon pins fixed in the 
side pieces, the bearing being in the roller. The inventor 
claims for his skate several advantages not possessed by 
former inventions. The india-rubber ring provides a sur- 
face which gives the necessary adhesion, and makes it also 
harmless to the surface on which it is used. It gives, 
moreover, an easy elasticity to the tread, as it strikes the 
floor, and prevents noise and the a jar which is 
felt when using skates provided with unyielding rollers, 
The resilience due to the india-rubber rings also allows the 
skater to run in a curved line without releasing his hold 
upon the floor, which is a matter of very considerable 
importance in the performance of evolutions. 

A patent was granted to Mr. Henry Pennie, of Brooklyn, 
on the 9th of April, 1861, for a skate which is shown in 
the following figures. The object is to increase the rolling 
surface laterally, without materially increasing the friction, 
thus giving a skate a firmer bearing than is obtained by 
the employment of a single line of rollers, and enabling 
the beginner to balance himself and stand in the skates 
with perfect ease. The inventor also describes a mode of 
applying the rollers to the foot-stand, which allows them 
to be adjusted transversely and brought nearer together or 
set further apart, so as to increase or diminish the lateral 
bearing surface, according to the proficiency the skater has 
attained. A, is the thin metallic sole-plate curved upwards 
in front so as to conform to the curved surface of the sole 
of the boot. B B are two parallel plates secured at their 














upper edges to the sole-plate A. The rollers are princi- 

y of metal, oring some soft substance such as leather or 
india-rubber, g, rather larger in diameter than the flanges, 
being inte between the two flanges A d of the 
roller, so that a soft and noiseless rolling surface is ob- 
tained. When the rollers are warm they may be taken 
to pieces and fresh leather or india-rubber in- 
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serted. The rollers are loose on their axles, which are 
firmly fixed in the side plates BB, as shown in ‘the 
Figs. 2 and 3. The tubular projection, /, on each roller 
(see Fig. 4), is intended to increase the bearing surface 
of the roller on the axle 6,b,, to prevent these rollers from 
wearing loose in consequence of the lateral strain which is 
put upon them by the evolutions of the skater. The prin- 
cipal objections to roller skates having only a single row of 
rollers is the danger, to the learner, of the foot being sud- 
denly turned in one side. Mr. Pennie’s invention, as will 
be seen, provides a wide bearing surface for beginners, and 
a narrow one for expert skaters. This variation is made 
by the interposition of washers of different widths between 
the side frames and the rollers. When considerable skill 
has been attained, one line of rollers only may be used, 
placed, of course, centrally under the foot and maintained 
in that position by the use of washers of suitable 
thickness. 

Albert Anderson, of Bridgeport, Connecticut, took out 
a patent in the United States on the 12th of November, 
1861, for a roller skate, in which he claims the construction 
of wheeled skates with a large front wheel, D, the axis 
being placed above that portion of the stock which receives 
the ball of the skater’s foot, so that obstructions may be 
easily surmounted, and so that the skater will be prevented 
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from falling forwards. He also claims the construction 
and arrangement of the stock A, so that its rear portion 
will be higher than the part which receives the ball of the 
foot. The weight of the skater will be partially thrown 
forward upon the large front wheel, thus preventing the 
skater from falling backward. 

Mr. Plimpton’s skate, which was patented in America 
on the 6th of January, 1863, and in England on the 25th 
of August, 1865, should properly come in here; but as it 
is far too important to be described at the tail of an article, 
we interrupt the chronological sequence in favour of Mr. 
pees ga Parker Gregg, of Boston, Massachusetts, who 














patented a skate in this country on the 29th of August, 
1865. Fig. 1 in the following sketch is a top view, and 
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Fig. 2 is a side elevation of the appliance. A is the body, 
which is either of iron or wood, of a suitable form, 





provided with the necessary attachments for fastening it to 
the foot. B,B are two comparatively small supporting 
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rollers, one partly under the heel and the other parti 
under the toe. The two larger driving rollers O, C, pa’ 
fixed one on either side of the stock under the arch of the 
foot near the line sd gerd of the skater. The size of the 
stock is to be adapted to the foot, and the size of the rollers 
may be varied according to the skill of the skater and the 
— of the skating surface. For common purposes, 
. Gregg says, the smaller rollers may be three inches in 
diameter and one inch in width on the periphery, 
and the larger rollers may be five inches in diameter and 
one inch in width on the periphery. The axles of the side 
rollers project from the stock ; these rollers enable the 
skate to run with greater speed and ease than it could by 
means of the heel and toe rollers alone. They are so 
arranged that the peripheries or bearing surfaces shall be 
a little lower than those of the heel and toe rollers, in 
order that the skater may drive himself almost entirely 
by the large rollers. “ Roller skates thus constructed,” 
says the inventor, “run with great ease and rapidity, 
they do not injuriously strain the feet nor weary the 
limbs, they will not easily tip backward or forward, and 
they impart from the first an unusual feeling of security to 
the skater in ail possible movements. The skate is well 
adapted to hard side walks, large halls, gymnasiums and 
skating schools, and, in suitable places, for travelling pur- 








BLACKFRIARS BRIDGES PAST AND PRESENT— 
AN ACCOUNT OF THE REMOVAL OF THE 
OLD, AND CONSTRUCTION OF THE NEW 
BRIDGE. 

No. VI. 

THE process of sinking the caissons at No. 4 pier—the 
pier next the Middlesex abutment--was now in full pro- 

ss, and after the dredging was done as far as possible 

ivers were sent down to proceed with the excavation, as the 

ground was so loose, owing no doubt to the old excavation 
previously mentioned, that the water could not be pumped 
out of the caisson so as to enable men to work in the dry, 
and even when the clay was reached the upper portion was 
so soft that diving had to be continued to get the stuff out. 
It was then decided to have a boring made. This was 
taken to a depth of 52ft. below high-water mark, the last 
five feet of the boring were found to be in the hard London 
clay. It was not until this hard clay was reached 
that it was considered safe to pump the water out of the 
caissons, and continuous diving was therefore resorted to. 
This was done by two sets of men for each caisson. The 
first set came in at 4 o’clock a.m., and left off work at 9. 
The second set came in at 10 a.m., and went out at 3 p.m. 
Then No. 1 set started again at 4 p.m., and finished their 
turn at 9 p.m., and so on by day and night until the work 
was completed. At some of the caissons they came on to 
a bed of stones. These are frequently met with in the 
London clay, and they had to be removed by the divers 
before the caissons could be sunk. At No. 4, as at No. 1 
pier, pot holes made by the removal of old piles were very 
numerous, and frequently caused the water to blow under 
the caissons after they had been pumped out. Owing to 
the foundations having to be carried to a greater ne at 
this pier than the others, a fifth om oe top was obliged 
to be used to keep the water out at high tide. Altogether 
the foundation for this pier was a troublesome piece of 
work, and involved considerabie time and expense in its 
completion. 

In lowering the caissons throughout the whole of 
the works but one accident occurred.’ This took place 
at the lower cutwater caisson—one of the lighter ones, 
—at No.3 pier. It was caused by the runner chain of 
the block, from which the point of the caisson was sus- 

ended, breaking, when the caisson pitched forward and 
che the timber uprights of the lowering staging. Four 
men who were working the point crab were dropped into 
the caisson below. One had his skull fractured, another 

his head slightly cut, while the others escaped, one with a 

broken leg and the other a broken arm. The man with 

his head cut, and the other with his arm broken, walked 
off the works. He with his:skull fractured, and the man 
whose leg was broken, were both lowered into a boat, 
conveyed on shore, and taken to Guy’s Hospital. No other 
men were injured. The poor man whose skull was frac- 
tured died the same evening. An inquest was held on the 

‘body, and the jury returned a verdict of “ Accidental 
death.” 

The chains used for lowering the caissons were always 
thoroughly overhauled, and each link examined before 
they were slung. They were also wound on the crab in 
the most careful manner possible. A portion of the chain 
which was cut off next to where the link had broken was 
taken to Mr. Kirkaldy, and tested by him with his testing 
machine. It was a in. chain, of which there were three 
sets of seven parts each, to lower the caisson with. There 
were three sets employed in lowering the cutwater caissons, 
and four sets used to lower the rectangular caissons with. 
The portion of the chain that was cut off stood, when 
tested, a strain of 10} tons before it broke. 

Besides the man mentioned above, there was one man 
and a boy who were both drowned through falling off the 
old bridge into the river when the old arches were being 

‘taken down. Another man fell off the new bridge works 
and was drowned. These were the only fatal accidents 
that occurred during the whole time that the works were 
in progress. The caisson that had fallen was not damaged 
in any way, and after fresh uprights had been fixed in the 
places of those that were broken, another set of chains was 
attached to it, and it was raised and lowered in the usual 

manner. f 
In erecting the centering, or supports, on which the iron 

ribs of the new.arches were to be fixed, piles 14in. by 14in. 

scantling were driven close to the springing and nearly 
underneath each joint of every rib, On the tops of the 
piles strong corbe!s were fixed, and on these again whole 
timber runners were laid across the width of the span, 
and bolted{securely to them. These tied all the piles toge- 
ther, and were}further secured by angle bracings of half- 





portion of the archwork. On the tops of the runners and 
at each joint of the ribs hard wood wedges were placed on 
which the ribs rested. ‘The wedges were used to raise and 
lower the ribs and fix them in the exact positions required. 

In the annexed engraving is shown in a perspective view 
the ribs of one of the side arches, as they rested on the 
supports after the different portions of them had been 
fixed together. In the centre of the picture one of the 
hand traverserswhich was employed in fixing the ironwork 
is seen; also another view of the gaun and the method of 
fixing the rakingstruts to the outer row of piles isgiven. The 
upper portion of the engraving shows plans of the granite 
ashlar courses of the pier, and also of the Portland bases, 
red granite columns, of which we shall write more here- 
after, and the other Portland courses. The arrangement 
for the lower granite courses was that every third stone 
should be a header, that the stretchers were in no case to 
be less than 5ft. in length or less than 2ft. on bed, while 
the headers were not less than 5ft. in length and 2ft. Gin. 
wide. In the upper courses, above springing stones, every 
third stone was a header, in no case less than 4ft. in length, 
and 2ft. wide, while the stretchers were 4ft. in length and 
lft. Gin. on bed. The positions of the cramps and dowels 
in the different courses are shown, the former being made 
of gun-metal and the latter of slate. The granite skew- 
backs were worked to a template which was taken from the 
iron ribs of the arches when the latter were fixed in the 
yard at Wednesbury, and excepting a few alterations, 
fitted to the ironwork with remarkable accuracy. The 
faces of these skewbacks were worked with a sufticiently 
fine surface to receive the lead on which the iron ribs of the 
arches were to be carried. When the ribs fitted too 
closely to the granite skewbacks a chasing was cut in the 
masonry, so that no less than a quarter of an inch in thick- 
ness of lead in any case was placed between the end of the 
iron ribs and the masonry - which they were bedded. 
The average thickness of the lead which was run in between 
the ends of the iron ribs and the stone-work was about 
half au inch. 

This part of the work was executed with the utmost care 
and attention, and was done in following layers or 
runnings from the lower end to the skewback upwards, 
The bottom of the rib was well tamped with clay, and 
woocen boxes having been placed on either side of the 
skewback, and also carefully tamped or closed up with 
clay, molten lead was then poured in successive depths 
from the bottom to the tep of the skewbacks, so as to form 
a perfect bed for the ribs of the arches to abut against. 
To prevent the molten lead from flying when it was 
poured in, which was sometimes the case if any damp or 
wet existed on the stone or ironwork, iron plates made red 
hot were passed up and down on the skewbacks to dry 
them, and if an unsuccessful running of the lead occurred, 
which was very seldom, it was all cut out, and the pouring 
continued until the spaces between the iron ribs and the 
skewbacks were perfectly filled in. It was easily seen if 
a running had bien successfully accomplished, as the 
wooden boxing was placed at the same level on either side 
of the end of the rib, and when the molten lead appeared 
at each end at the same time, the running was known to 
have been properly completed. 

The ribs were lowered to their position by the aid of 
hydraulic jacks, and tapping the wedges on which they 
were fixed. This work required a great deal of care and 
nicety in execution. Sometimes, and in spite of all pre- 
cautions, they would drop a little too low, and then power- 
ful hydraulic jacks were brought into requisition to raise 
them to the required levels and positions, which was in 
every case accurately done. 

There was no particular difficulty in fixing the piles for 
the side arches, but where the navigable openings occurred 
another system of fixing them had to be adopted, as well 
as a different arrangement of centerings or supports, which 
we shall describe in our next impression. 








PRIVATE BILLS IN PARLIAMENT, 

Tuer Examiners re-commenced their sittings on Wednesday, 
and a number of private bills, the consideration of which had 
been postponed, came before Mr. Frere. The examiner reported 
that the Standing Orders had been complied with in the case of 
the Southwold Railway, Tunbridge Wells Gas, and Gorsedda 
Junction and Portmadoc’ Railways. The consideration of the 
Thames Floods Prevention Bill was further adjourned until 
Tuesday, the 15th ; of the Walsall Improvement Commissioners’ 
Gas Purchase Bill until the 28th, and of the North Metropolitan 
and High Level Railway Bill, and the Dublin South City Markets 
Bill, until the 8th of March. 








AGRICULTURAL SHOWS. 


THE following memorandum of the council of the Agricultural 
Engineers’ Association, was submitted to the council of the Royal 
Agricultural Society of England, February 2, 1876, in conformity 
with the resolutions of the association at a special general meeting 
held on the 2nd November, 1875 :—-(1) Whilst we are aware that 
it is one of the objects of the Royal Agricultural Society to bring 
lefore the farmers of every district, including the more remote, 
the best types of agricultural machinery, we are of opinion that it 
is not unreasonable to expect that agriculturists should avail them- 
selves of the great facilities for travelling rapidly and cheaply, 
which now exists in every part of England, to come to the larger 
centres of population. However this may be, the organisation of 
the implement trade by the aid of local agencies no longer compels 
manufacturers to rely upon the shows of agricultural societies in 
order to introduce their implements, Moreover, a large and 
increasing proportion of that trade is now with foreign 
countries and through foreign egents ; these cannot afford the time 
required to visit remote localities— ially in July, which is the 
harvest month of a large portion of Europe. The manufacturers 
are reluctant to incur a heavy expenditure in places where the 
returns are inadequate, and where)they cannot expect to meet 
their most important English and foreign customers ; and unless 
their interests are consulted in the choice of the localities for 
holding the annual shows of the Royal Agricultural Society, it 
must be expected that their willingness to exhibit will begin to 
diminish. oposals have been made to the manufacturers more 


, than once by responsible persons to hold a summer show in the 


charges imposed on the exhibitors of implements as compared with 
the expenses incurred on their behalf, when contrasted with the 
corresponding receipts from the exhibitors of stock and the expen- 
diture on their account, appear to be unduly onerous to the imple- 
ment exhibitors, and the association would suggest that at least 
the charge for entry in the catalogues, and space allowed for de- 
scriptions, should be inodified to the advantage of themanufacturers. 
When this conference was solicited, the council of the association 
was not acquainted with the new regulations of the Royal Agri- 
cultural Society, as to the time for admission of implements not 
intended to tried during the show. ‘These regulations 
meet our views to a great extent, but we regret that the show 
“ve should have been fixed so as to detain the servants of 
exhibitors over two Sundays. It has been made a subject of com- 
plaint by purchasers that they have to pick out the agricultural 
machinery exhibited from amongst the-miscell articles, It 
would be a convenience if the Royal Agricultural Society would 
adopt as rigid a separation of the two classes as is done at the 
Christmas Show of the Smithfield Club. (3) The manufacturers 
gladly acknowledge the great pains taken by the judges and con- 
sulting engineers of the society in order to award its prizes fairly ; 
but they are convinced that trials extending in the whole for each 
implement over an area, or occupying #n aggregate time, not 
exceeding one fourth part of an ordinary day’s work, cannot afford 
such data as to enable the judges and engineers to arrive at accu- 
rate conclusions on the respective merits of the implements tried. 
And as regards construction, the manufacturers are frequently 
compelled, more especially in field implements, to resort to com- 
promises of advantage and disadvantage in order to meet diffi- 
culties, with which they are more familiar than a consulting 
engineer without the same amount of practical experience can 
possibly be—and for which, therefore, he does not make the proper 
allowance, Ip many instances implements have been presented, 
and have obtained the highest honours, which could not have been 
produced for anything like the price at which they were entered in 
the catalogue. It is the opinion of the Council of the Agricul- 
tural Engineers’ Association that no judgment should be pronounced 
on any standard agricultural machine unless it has been at work, 
performing its ordinary duty, for a considerable time under the 
eye of the judge. This would be most satisfactorily accomplished 
by placing the implements in the hands of experienced agricul- 
turists for at least a whole season, on the conclusion of which they 
might be submitted to dynamometric trial. After such probation 
it would be sufficient if an accurate and detailed report were given 
of the duty performed and condition when ceasing work. Steps 
should also be taken to compare implements so tried as to their 
construction with the ordinary commercial productions of the same 
exhibitors, (4) The new regulations of the railway companies 
ne additional charges on the conveyance of articles exhibited 

ill, in the opinion cf the manufacturers, tend to reduce their 
number, and, to a certain extent, diminish the attractions of the 
shows. The association would be glad to co-operate with the 
— Agricultural Society, if the latter should be disposed, to 
make an effort to get those regulations rescinded or modified, 











TRAMWAYS IN Spatn.—A project is now under consideration at 
Madrid, for laying down a series of tramways on the public roads 
in the provinces of Spain. The promoters of the company are 
Senors Ortiz de Larate, Marin, Viscount Villanueva, and the 
Marquis Claramonte. 

GLASGOW ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—A meeting of this association was held in the 
Religious Institution Rooms, on Thursday evening last, Mr. Robert 
Murdoch in the chair, when Mr. James G. Fairweather, C.F., 
delivered an address on ‘* The computation of stresses in girders 
and analogous structures.” The lecture, which was illustrated by 
numerous diagrams, was listened to throughout by an appreciative 
audience. At the close a cordial vote of thanks was awarded to 
the chairman. 

THE WORKMEN’S DWELLINGS’ IMPROVEMENT COMPANY (LIMITED). 
—This company has been formed for erecting blocks of tenement 
dwellings, under improved sanitary conditions, it being thought 
that many persons would be content with a moderate return for 
their capital thus invested for the good of their fellow creatures. 
A site of 7000 square feet has been purchased in the busy neigh- 
bourhood of St. George’s Church, Southwark, on which a block, 
covering an area of 525)ft. wili be built, thus leaving ample space 
for recreation grounds. The roof will be flat, composed of asphalte 
or concrete, and used as a drying ground. 

SourH KENSINGTON MusEuM.—Visitors during the week ending 
February 5th:—On Monday, Tuesday, and Saturday, free, from 
10a.m. to10 p.m., Museum, 10,468; mercantile marine, building 
materiale, and other collections, 814. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.m. to 4 p.m., Museum, 1819; 
mercantile marine, building materials, and other collections, 72, 
Total, 13,174. Average of corresponding week in former years, 
11,694. Total from the opening of the Museum, 14,845,816, 
Patent Office Museum, 6352. ‘Total number since the opening of 
the Museum, free daily (12th May, 1858), 3,386,883. 

ENGINEERING Society, Krne’s CoLLEcE, Lonpon.—A meeting 
of this society was held on Friday, February 4, Mr. Anderson, 
vice-president, in the chair, when Mr. Disney read a paper on 
‘Heavy Ordnance.” The author commenced his paper by giving 


‘a short history of heavy ordnance from the beginning of the 19th 


century, pointing out that some of the guns in the Tower of 
London were quite as artistically cast as the smooth bore of the 
present day, and noting that rifling is not a recent invention. He 
particularly described the 35 and 81-ton Woolwich guns, and con- 
cluded by mentioning some of the machinery employed in their 
manufacture A discussion followed in which Messrs, Mackworth, 
Fabricus, Allmian, Guiness, and Tapscott took part. 

A New Ironciap.—The most formidable ironclad ship yet con- 
structed at Chatham dociryard is about to be commenced on the 
building slip from which the Alexandra was launched, and the 
workmen are now busily engaged preparing the slip for the recep- 
tion of the keel of the new ship. She is to be named the 
Agamemnon, and, although she is intended to be of the broadside 
type, she will carry her armament in a central armoured citadel. 
Her vertical keel is to be built of steel plates din. in thickness, 
and she will be fitted with masts similar to those carried by the 
Thunderer. Her length will be 260ft., with a breadth of beam of 
66ft. The Agamemnon will be heavil | sears her armour being 
18in. in thickness, worked in two thicknesses of 10in. and 8in, 
She will be about two years in building. 

SoLaR HEAT APPLIED 4S Motive Powrer.—M,. Mouchot has 
devoted along time to the consideration of the problem of the 
application of solar heat to motors, and according to our contem- 

rary, the Annales du Génie Civil, he has su ed in solving it. 
The apparatus which he has invented consists of three — 
orm a mirror, with what is called a linear fireplace, a blackened 

iler, the arc of which coincides with this fireplace, and a glass 
covering which permits the rays of the sun to reach the boiler, but 
preventing their return after they have been converted by means 
of the latter with dark rays. The opening in the mirror, which 
has the form of a truncated cone, is turned towards the sun. The 
enerator of this trunk forms an angle of 45 deg. with the axis. 
e foundation of the mirror is a disc of cast iron, which is intended 

as a guard against the action of the wind. The boiler, which is of 
the same height as the mirror, rises to the centre of the disc; it is 
composed of copper, blackened on the outer side ; it has a double 
covering with the feed-water between. The results obtained in ordi- 
ther are given as follows:—Twenty litres of water were 





vicinity of London, but, although they believe that their intertst 
would be promoted by an annual or biennial metropolitan summer 
exhibition, they are indisposed to peter hom unnecessarily, or 


to take any action which might detract from the interest of those 


k 
timbers, They also enabled platforms to be made for any held ynder the auspices of the Royal Agricultural Society. (2) The 





introduced at the temperature of 20 deg. en and in forty 
minutes steam was produced with a pressure of two atmospheres, 
and a few minutes afterwards of five atmospheres, and was 
sufficient to drive several motors, 








Fes. 11, 1876. 
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by surfaces. Consider the superficial layer of molecules 
face A. In every molecule there are a certain number of Q 
atoms, each of which is definitely situated. Su , in the first 
place, that in each of these molecules one of the Q atoms is placed 
with its axis at right angles to the 
turned outwards, that is, towards the source of 

Let the represent any section 


of theatom by a 
O its centre of figure, and I its centre 
of inertia. Then KE O I W is the 
axis of the atom ; the portion of the 
atom near W is the inert end, the 
portion near E is the sensitive end, 
and E W is the direction of the inci- 
dent rays. The ethereal light or 
heat vibrations which arrive at the 
point E are at right angles to E W, 
and at any given instant have a 
definite direction. I conceive that 
of the ethereal dis- 
& turbance at E is to cause a displace- 
ment of the sensitive end of the atom, and that if the atom 
were not constrained by its connections with the neighbour- 
ing atoms,* and if the ethereal vibrations which arrive at E 
were all polarised in a given plane, the atom would be caused to 
oscillate or to rotate about a line passing through its centre of 
inertia I in a direction at right angles to the directi ion of the 
ethereal vibration. In the actual case we are considering the atom 
is not free, but constrained in consequence of its connections with 
the neighbouring atoms, and the direction of the incident ether 
vibrations is not constant. Supposing, however, that it were 
constant, then I conceive that the atom would be made to oscillate, 
and that a component part of its oscillation would be about some 
line parallel to the plane face A, and intersecting the axis E W of 
the atom in same point betwixt E and It. 

In the actual case the direction of the ethereal vibrations at E 
is not constant, but it changes continuously; or, at least, it 
changes continuously during successive intervals of time which in 
general are t in com m with the periodic interval of the 
ethereal vibration. In this case the axis of oscillation of the atom 
will be continually changing ;} but there will always be a compo- 
nent part of the oscillation about some line at right angles to the 
axis of the atom, and intersecting it in some point between I and 
E, remembering that I may be supposed very near to the bound- 
ing spherical surface of the atom, mown | to my hypothesis 

e above enunciated. In consequence 
of this a centrifugal force is produced, 
the average effect of which is in the 
direction of the incident rays. 

Next consider an atom with its 
axis parallel to the incident rays, and 
its inert end w turned outwards, i.¢., 
towards the source of radiation. The 
ethereal vibrations which arrive at w 
will, according to my hypothesis, 
produce no effect on the atom, hence 
they will be reflected. 

Next consider other Q atoms, 

we whose axes are inclin at any 
angles to the incident rays. Those whose inert ends are tilted 
towards the source of radiation will not be affected, or not 
appreciably affected, remembering that their bounding surfaces 
have been chosen spherical, and that their sensitive ends may be 
supposed to extend over only a small portion of their boundi 

ace at the extremity of the axes, ose whose sensitive ends 
are tilted towards the source of radiation will be affected in 
varying degrees; and in each such atom a centrifugal force will be 
produced acting towards their inert ends, A component part of 
each such force will be at right angles to the plane face; and 
supposing, for simplicity, that their axes are equably distributed in 
azimuth about the direction of incidence, it follows that—The 
incident ethereal vibrations produce in the Q atoms of the super- 
ficial layer of molecules a resultant force acting as a repulsion 
from the source cf radiation. 

Similar considerations would show that in the elemen‘ary atoms of 
other kinds, which are in the — layer of molecules, a force 
of repulsion would be produced. As regards the layers of mole- 
cules which are very near to the superficial layer, it is, I think, 
conceivable that a similar effect would be produced in them, but 
to a less degree. I have not taken into account the fact that before 
the radiation was supposed to be incident on the lamina, its atoms 
were already in a state of vibration corresponding to the free heat 
of the body. The magnitude of the repulsive force produced 
would possibly be affected by this circumstance, At least, this 
would be the case if the initial temperature of the body were such 
that its viscosity increased rapidly for small increments of tem- 
* perature. The above reasoning would evidently be applicable to a 
non-crystalline solid; and on the whole I conclude, that when a 
solid, whose temperature is considerably less than that at which 

¢ structural alteration begins to take place, receives radiation 
oe a source of light or heat, a repulsive force is produced in the 
superficial portion of the body, and itis greater or less according 
as the body’s capacity of absorbing the radiation is greater or less, 
Next, suppose a cold body, as a lump of ice, to be used instead of a 
source of radiation, the temperature of the lamina being supposed 
to be considerably higher than that of ice. Before this is supposed 
to be done, however, and while the lamina is still supposed to be in, 
thermal equilibrium with surrounding bodies, let us consider two 
atoms, one in each face of the lamina, each atom having its axis 
(this for simplicity of ideas) eae to the plane face, and 
its sensitive end turned outw 











w Let E be the sensitive end of one 
of the two atoms in question, Then 
u Tsay that E is incapable of taking 


up any of the ethereal vibrations 
which are coming to it ; forif E were 
capable of taking up any portion of 
such vibrations, the atom W E would 
necessarily pass on a part of what it 
took to the interior of the body, 
owing to, and by means of, its con- 
nections with the neighbouring 
atoms, and the temperature of the 
body would thereby be raised above 
- that of the surrounding bodies 

which is contrary to the Second 

Law in thermodynamics. Hence all the energy that is radiated 
to the body is reflected (using this word in a somewhat extended 
sense, to mean that the energy which comes from the surrounding 
bodies to the superficial layer) goes away again, though in what 
direction it goes does not ap from the reasoning, which is 
simply concerning quantities of energy. From Prevost's theory of 
exchanges it would appear as if a part of the a which arrives 
at the sensitive ends is rev in direction. It must also be 
remembered that it is assumed that absolutely no internal work 
(Clausius’ ‘‘innere Arbeit”) is done within the body or on the 
superficial layer, by the free heat, a condition which I sup; is 
not perfectly realisable in nature. What I say is, that under the 


* For the present I am leaving out of account the atomic motion due 
to the ‘‘free heat ”—which has been called ‘‘thermometric heat” by 
Rankine, and ‘‘freie Wir ” by Clausi existing in the body 
before the incidence of the radiation, 

} —_—_ in mind section I of the hypothesis enunciated above. 
su! 


that the action of the ether on the atom under considera- 
tion may be represe’ 
a vertical steel rod, the lower end of which is firmly fixed in the ground. 











nted in some sort in the following manner: Suppose 


Let a string be attached to its upper end, and suppose that a man holds 
the other extremity of the , k g the string horizontal, and 
walks or runs reund the rod, meanw tugging at the string periodi- 


A, and its sensitive end 
radiation. ; 


circumstances considered, no can get into the body, neither 

can any come out of it). the ice be now su 

be placed in tof A. Then the en of the vibrations of the 
wards the ice, is almost 


atoms, whose sensitive ends are turned 
aif a (of vibra- 
0! 

tions) is transmitted in the body (by conduction) and in the ether 
by . For the en of the ethereal vibra- 
tion close to E, the sensitive point of W E, is almost instantaneous}; 
considerably reduced, owing to the introduction of the ice ; an 
the ether to E is able to take from the atom W E all the 
free energy which it pesenen in excess of its own, and this is done 
immediately ; and, although the free en of the a 
of the body has not been appreciably di ed, it can only be 
communicated comparatively slowly by means of the connections 
between neighbouring atoms. 

And thus the centrifugal force of those atoms which are in the 
superficial layer (or layers) of molecules of the face A, and whose 
sensitive ends are turned outwards, is suddenly diminished by a 
considerable amount, while no c has taken place in the super- 
ficial layers of the other face B. Hence a resultant force is pro- 
duced towards the ice. 

On P. 346 (in his article in Quarterly), Mr. Crookes states that 
“at the highest exhaustions dark heat from is water acts 
almost eq! on white pith and on pith coated with lampblack, 
repelling either with about the same force.” I infer that the white 
pith and the pith coated with lampblack possess nearly equal 
capacities of absorbing the radiations proceeding from boiling 
water under the conditions of Mr. Crookes’ experiment. 

If a solid body be com of an elementary substance, whose 
atoms are not combined into molecules, or of a mixture of two or 
more elementary substances, whose atoms are not combined into 
molecules, the surface of such a body would in general present as 
many inert ends of atoms as sensitive ends, to incident radiation. 
In such a case it would seem that, according to my hypothesis, 
4 i as te me of the radiation would be —- n is absorbed . 

e body being supposed not transparent to any of the radiation). 
If such a pose es were gently rubbed, it appears to me that the 
atoms whose sensitive ends were exposed, would be most liable to 
be affected by the process, Such atoms might be knocked away by 
the rubbing, or displaced more or less (welded round in fact), and 
the surface would graduall uire an increased capacity for 
reflecting radiation. Thus, the reflecting power of polished metallic 
surfaces may, in some measure, be accounted for. The case of 
lampblack, which has no appreciable capacity for reflection, and 
yet is an elementary substance, I would explain by the ee 
that the carbon atoms are combined into molecules ; and that these 
molecules are comparable to nodules ; a number of atoms clingin 
ee with their inert ends brought as close as ible to 
other. It may be indeed that the atoms of solids are almost 
always combined into molecules ; and this would not be —— 
on my fd ne pr For, if the nuclei{see enunciation of hyp.) o 
some kinds of atoms are véry near to their bounding surfaces, such 
atoms might be very liable to stick to each other in groups through 
—— of their ao Are i ad 

msparency of so AR re Betoy am unable 
explain on my hypothesis, though I think that the possibility of an 
explanation is not inconceivable. But has it yet been satisfactorily. 
explained on any hypothesis? It must be remembered, moreover, 
that the connections of neighbouring atoms are of exceeding import- 
ance in all such questions, and these connections are no less myste- 
rious than the atoms themselves, 


If the idea (which is one of the essential of my hypothesis) 
of the eccentricity of the centre of inertia be applied to molecules, 
some assistance might thereby be furnished towards explaining the 
evaporation of liquids, Suppose that the molecules of a liquid 
were composed of groups of atoms in such a manner that the nuclei 
of the atoms of any molecule were as close together as possible, then 
the centres of inertia of such mo! es might in many cases be very 
eccentrically situated. Now if the molecules of a liquid are in 
very rapid rotation (which is not inconsistent with my hypothesis, 
but rather sugge' by it), then a large number of the molecules 
in the free surface of such a liquid (whose molecules have their 
centres of inertia very eccentrically placed) would have a tendency 
to jump, and so would escape from the liquid : and thus evapora- 
tion would be explicable without ascribing (as is done in the 
dynamical theory of gases) any free path to the molecules, while as 
yet they are in the interior of the liquid. But they would be con- 
sidered to take their liberty at the Tree surface. And thus some 
light would be thrown on the way in which molecular heat-moti 

may be transformed into the motion of visible masses, and vice 
versa. In conclusion, I think it is suggested by my hypothesis that 
— ultimate atoms of matter are constituted on one single elemen- 

ry 











THE INSTITUTION OF CIVIL ENGINEERS. 


At the tenth ordinary meeting of the session, held on the Ist 
of February, Mr. Geo. Rob. Ste’ a ae in the chair, 
the paper read was on the ‘‘Holyhead New Harbour,” by Mr. 
Harrison Hayter, M. Inst. ©.E. 

Between the years 1835 and 1847 the attention of Government 
had been directed to the importance of Po raad improved harbour 
accommodation on the coast of North Wales, to facilitate commu- 
nication with Ireland, and when the bridging of the Menai Straits 
by the Chester and Holyhead Railway Company became no longer 
a matter of doubt, Holyhead was selected as the most suitable 
place for the packet service, as well as for a harbour of refuge. Of 
the several schemes proposed, the plan suggested by the late Mr. 
Rendel, Past-President Inst. C.E., was ultimately accepted and 
was sanctioned by Parliament on the 22nd of July, 1847. It com- 
prised a north breakwater, 5360ft. in length, and an east break- 
water, about 2000ft. in length (enclosing an area of 267 acres of 
available water space), and a packet pier, 1500ft. long, within the 
area, The east breakwater and the packet pier were subsequently 
abandoned. But it wasfound, as the works advanced, that the 
harbour was likely to prove too small even for refuge purposes. 
The Lords of the Admiralty therefore decided to lengthen the 


400 acres of deep water. The direction of the main breakwater 
was almost due east ; the extension was in a north-easterly direc- 
tion. The north breakwater consisted of rubble stone, or pierre 
perdue, from Holyhead Mountain. with a substantial stone 
superstructure, the end of the breakwater being terminated by a 
head, on which had been erected a lighthouse. The quarries were 
at the foot of the mountain nearest the breakwater, being rather 
less than one mile from the commencement of the work. To 
convey the stone, nearly 24 miles of single line of railway were 
constructed, besides other preliminary works, the total cost of 
which had been £92,000. At the outset the quarrying tions 
were conducted by drilling holes and firing small shots ; ultimately 
the contractors introduced blasting on a larger scale, by sinking 
shafts and driving driftways, in which large quantities of powder 
were placed and fired by the galvanic sae tl The first large 
mines were in shafts about 6ft. by 4ft. sunk from the top of the 
quarries to varying depths, according to the ws of the face; 
but when the quarries had been more opened, the a some- 
times removed by shafts, and the bottom by headings. timately, 
headings were preferred to shafts, and were adopted whenever 
practicable, e charges of powder depended on the relative ' 
tion to the adjoining rock of the stone which it was contemplated 
to remove, on the position of the joints, and on the hardness of 
the stone at different parts of the quarries. In one case, upwards 
of 60,000 tons of rock had been removed by a charge of 13,000 Ib. 
of powder. On the average, 4 tons of rock were blasted by 1 lb. of 
powder. In driving the mines, the chambers to contain the powder 
were carried down to 3ft. belowthe bottom of the quarry. The 


breakwater to 7860ft. from the shore, to shelter a roadstead of : 


lodged 130,000 tons of stone. The strength of the blasting - 
powder was tested its power to throw a 68 Ib. ball fronra 
small mortar elevated 45 de, and it was required that 1 ounce of 
powder should throw the to a distance of 180ft. In tamping 
the the powder was often built in for a few feet with dry 
rubble, and the remainder of the galleries rammed with clay 


obtained from decom: porphyry. The total cost of quarryi 
the rock had been ute; Sod tiie ees GPeling nic weanen 
including blasting stonés, had been about the same. 


e 
The cost of driving the h varied from 10s. to 25s. per lineal 
foot. The average length of heading driven was 5ft. per week 
with four men. 
The rubble mound was of great size—the average depth of water 
at low-water spring tides being 40ft., and the greatest depth 5ift. . 
—the variation of the tide at ordinary spring tides being 17ft., and 
at equinoctial spring tides 20ft. The inclination of the foreshore, 
or ~ from iow water to the superstructure, was generally about 
12 to 1; thence the mound assumed a slope of 5 to 1 to about 10ft. 
or 12ft, below low water, and about 2 to 1 from that point to the 
bottom. On the harbour side the slope of the mound was about 
1} tol, At the level of low water the mound was nowhere of 
less width than 250ft. and in 50ft. depth of water it was about 
450ft. wide at the base. It contained altogether about 7,000,000 
tons of stone. The weight of the stone in mass was about 1 ton to 
13 cubic feet, but in the breakwater 1 ton of stone occupied some- 
what less than 20 cubic feet. The stone was deposited in the sea 
from wagons running over a temporary wooden staging. The 
platform was supported by = of double balks sunk in boxes 
filled with stone fixed to the lower efthe pile. The piles were 
not driven, but were surrounded with stone tipped from the wagons. 
The width of this staging was 150ft. at the level of the rails, which 
were 20ft, above high water. About two hundred and fifty tip- 
ping wagons were employed, each of which held from 8 tons to 10 
tons of stone; during the time the operations were most active 
about 4000 tons of stone had been deposited daily in thesea. The 
staging at the end of the work had been frequently washed away 
by gales before it was well surrounded ; but it was considered 
better to adopt the staging described than to be at the cost of 
one of a more permanent and expensive character, as the timber 
removed during gales could, as a rule, be recovered. The rubble 
mound having been formed, and consolidated by the action of the 
sea, the superstructure of massive masonry was This was 
principally of quartz rock from the quarries, the plinths, cornices, 
parapets, paving, copings, and other ashlar work, being of Angle- 
sea limestone. The work was set in Has-lime mortar. C) 
foundations were laid at the level of low water, for which purpose 
the loose stone of the mound had to be excavated. e wall was 
built near the inner edge of the stone deposit, to allow as long a 
foreshore on the sea side as possible, and had been carried up to a 
height of 38ft. 9in. above low water to the level of a promenade, 
which was surmounted on the sea side by a parapet. At 27ft. 
above high water there was at the harbour side of the breakwater 
a quay 40ft. wide. The head of the breakwater was 150ft. long 
a t. wide. founded on the rubble mound at 2Cft. below low 
water, and was for the most part of ashlar masonry. 

The cost of the north breakwater and works connected there- 
with, including land, had been about £1.285,000, and per lineal 
foot about £163 10s. The cost of the stone deposi in the 
rubble mound had been 2s, 3d. a ton for the first portion of the 
breakwater, and 2s, 7d. a ton for the last 2500 lineal feet. The 
cost of the superstructure alone, excluding the head, had been £36 
a lineal foot. ; 

At the same meeting of the society it was announceed that the 
council acting under the — of the bye-laws, had recently 
transferred Mr. William Hunt, Resident Engineer, Zast London 
Railway, from the class of Associate to that of Member, and had 
admitted Messrs. Richard Syer Robinson and George Atkinson van 
Sommer as Students of the Institution. The monthly ballot 
resulted in the election of thirty-eight candidates, of whom five 
were members, viz., Sir anseege | anning, Great Winchester-street, 
Messrs. David Cunningham, Harbour Engineer, Dundee ; Thomas 
Ross Salmond, Harbour Engineer, Belfast; John Somes Story, 
Settle and Carlisle Railway; and James Penman Hugh: Walker, 
Superintending Engineer, P. W.D., Bengal ; and thirty-three Asso- 
ciates, viz. :—Messrs. John Allison, Borough Engineer, Bradford ; 
William Brentnall, Town Surveyor of Tunbridge Wells; William 
James Cadett, Assist. Eng., Lee Conservancy; William Allan 
Carter, Edinburgh ; Joseph Cartmell, Maryport and Carlisle Rail- 
way; Ben James Fisher, London and South-Western Railway, 
Exeter; Henry John Handley, Assist. Eng., P.W.D., India; 
Joseph Hardwick, Bradford ; George a Faversham ; George 
Colthurst Hewitt, Coalpit Heath; Herbert George Huxley, Bey- 
rout; Samuel Swinton Jacob, Capt. B.S.C., Ex. Eng., Jeypoor ; 
William Johnstone, Assist. Eng., P.W.D., India; Isaac Matthew 
Jones, City Surveyor, Chester ; Walter Roberts Jones, Stud. Inst. 
C.E., Chief Engineer of thé Monte Video Gas Company ; Thomas 
Kidd, jun., Linares, Spain; Arthur Hemery Le Breton, Stud. 
Inst. C.E., late Resident Engineer of the Louisberg (Cape Breton) 
Railway ; George Archibald Lundie, Resident Engineer of the Bar- 
| ae Railways ; Arthur Marshall, B.A., Croydon ; William Beswick 

yers, Stud. Inst. C.E., Leeds ; hos Nubar, Derby; Malcolm 
M‘Culloch Paterson, coe age E Robert Charles Boileau Pember- 
ton, Major R.E., Engineer-in-chief of the Nizam’s State Railway, 
Hyderabad ; Robert Pickwell, Hull; Henry Richards, Stud. Inst, 
C.E., Great Western Railway ;. Jason Rigby, B.A., late Parana and 
Matto Grosso Railway Survey, Brazil; William Russell, Stud. 
Inst. C.E., Wandsworth; Henyy Warin Saxton, late Imperial 
Ottoman Railway Service; William Henry Scriven, Stud. Iast., 
C.E., Leamington ; William Charles Street, Westminster ; Bren- 
ton Symons, Managing Director of the Servian ag and Iron 
Mining Company; John Webster, Bradfcrd ; and John Mervyn 
Wrench, Stud. Inst. C.E., Scinde, Punjaub, and Delhi Railway. 








GermMaN Lirespoat Socrety.—The German papers announce 
that this society, founded on that of England, now possesses 
seventy lifeboat stations in the Baltic and.North seas, During 
last year the expenses amounted to about £5720, 

Tue City or Lonpon Directory.—The edition of this directory 
for the present year is before us, In many 1espects the work is 
specially useful; for instance, the names and addresses of 
individual members of firms are also given under the proper 
headings, and in addition to the addresses usually given, the 

ition of each office or oe of a house in which a separate 
Seen is carried on is indicated. With the name of every street 
is given information as to the ward and parish in which it is 
situated, the nearest post-office, and other important matters 
frequently omitted from works of this class. There is a section 
devoted to the yt pee and also a Livery companies’ directory 
which contains all necessary details respecting the various City 
companies, their fees, charities, management, and courts. More- 
over there is a conveyance guide containing names of various towns 
and villages, together with the various modes of transit by rail, 
road or river, Special information is also given respecting the 
metropolitan omnibus service. The directory is claimed to have 
been corrected to the latest ible date, but this unfortunately is 
not the case. We have noticed numerous omissions which should 
have been supplied, and which would require too much space to 
mention in detail here. We might also a re-editing of the 
sections or heads in the ‘‘ Trades” portion. That relating to 
‘* Engineers” is considerably broken up, and as a consequence 
names occasionally get misplaced, iy for instance, should 
Messrs. Aveling and Porter figure under “‘ Civil Engineers” and be 
wholly absent frém the lists either of ‘‘ Mechanical eers 
or “‘ tural Engineers?” The same question may 
in respect of Messrs. H. Pooley and Company, and others. Again, 
why constitute a separate c of He uy Draftsmen?” or at 
all events, why not add a reference at the head of “Ba: re 
Draftsmen? The joint stock companies’ directory is 





largest mine had taken nine months to , 21,000 Ib. of 





powder having been actually exploded, which, it was stated, dis- 


very useful, and so far as we have tested it, correct, 
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Grants and Dates of Provisional Protection for Six Months 


4274 An improved method of and apparatus for Extractine Liquip out 
of Hops, Thomas Broadbent and David Brown, Huddersfield, Yorkshire. 
—9th December, 1875. 

4484. The manufacture of a new Ink, applicable also for dyeing, colouring, 
and other purposes, Horace Mountford Wilkinson, Charlotte-street, 
Portland-place, London.—A communication from Camille Joly, Rue 
d@’ Anderlecht, Brussels. 

4494. Improvements in Carvine Forks, applicable also to otber similar 
articles, Edward Thomas Hughes, Chancery-lane, London.—A commu- 
nication from Charles Smith Landers, New Britain, Hartford, Con- 
necticut, U.8.—24th December, 1875. 

4521. A new or é d Moror impelled by p d air or other fluid 
or liquid, E.sil Wernekinck, Berlin, Prussia.—29th December, 

13. Imprévements in Deoporisinc and Poriryine Sewace, Christopher 
R , Victoria-chambers, Westminster, and John William Slater, 
Tamworth-terrace, London.—lst January, 1876. 

135. Improvements in Swive.s, Josiah Burke Lynch, Lloyd's, London.— 
12th January, 1876. 

157. An improved Tap for Drawino-orr and Measurine Liquips, Thomas 
Howarth, Rufford, Lancashire.—14th January, 1876. 

183. Improvements in Sap or other Pressinc Irons, and So_prrinc 
Irons, and in the mode of heating the same, John Napier Fulton, King 
William-street, London. ‘ 

185. Improvements in machines for CLEaninc Lono-HAIRED and WooLLy 
Skins, James John Johnstone and John Strai le, I hire. 
187. Improvements in machinery for FLanorne Boiter Heaps and other 
CrrcuLark Meta. PLatss, Charles Denton Abel, Southampton-buildings, 
Chancery-lane, London. — A communication from Richard Charles 
Nugent, Dayton, Ohio, U.S. 

189. Improvements in the manufacture of Spapges, Suovets, Hay, and 
Manvre Forks, and other articles having elongated handles, William 
Henry Andrew, Sheffield, Yorkshire. 

mi. Improvements in Sewise Macurnes, Mark Charles Denne, Deptford, 

ent. 

193. New and improved Rotier Skates, William Howitt, Ilford, Essex. 

197. An improved Rivk or Rotver Skate, John Cheshire, Birmingham. 

199. Improvements in Cop Tunes, Alfred Vincent Newton, Chancery- 
lane, London. — A communication from Jeremias Essex, North 
Bennington, Vermont, U.S. 

203. Improvements in Steam Borters, Charles Asbury, Balsall Heath, 
near Birmingham.—18th January, 1876. 

207. Improvements in the process of and arrang ts and hinery 
for Treatinc Excreta, House Rervuse, and Sewace Siupce, to obtain 
manure and other products therefrom, John Howard Kidd, Wrexham, 
Denbighshire. 

211. Improvements in Stram and other Excixes, Thomas Messenger and 
George Dundas Churchward, Dover, Kent. 

218. Improvements in Twin Suips, Angelo James Sedley, Sedley-place, 
Oxford-street, London. 

215. Improvements in the manufacture of Vanwisu, applicable also to 
sizing and waterproofings for textile fabrics, Maximilian Zingler, 
Buckland-crescent, Belsize Park, London. 

217. Improvemetits in the manufacture of Emery Corn or Paper, SAND 
Parer, Giass Parer, and similar materials ‘u tubular or other forms 
suitable for polishing metal and the like, Wiliam Tatum, Robin Hood- 
court, Shoe-lane, London.—19th January, 1876. : 

221. Improvements in Waxep THREAD Sewine Macutves, Alfred Christ- 
mas Andrewa, Birmingham. 

223. Improvements in the manufacture of Warre Leap and apparatus 
employed therein, John Cowdery Martin, Upper Hill-street, Richmond, 
Surrey. 

229. Improvements in the construction of Convertine Vessets for the 
Propuction of MaLuEaBLe Iron and Sreev, and in the apparatus 
employed in their construction, Jobn Collins, Bolton, Lancashire. 

233. Anew or improved PorTaBLe Skatina Fioor or Rink, George 
Henry Ellis, Pendarren House, Tavistock, Devonshire. 

235. Improvements in Wuerets for Locomorive Enones, Richard Werder- 
mann, Princes-street, Surrey. 

239. Improvements in Fasrexines for Scarves and Neckties, Edward 
William Corns, Birmingham.—20th January, 1876. 

















for gauging horses’ hoofs for fitting the same, Henry John Heywood, 
Pendleton, Lancashire. 

243. Improvements in Fcrnaces, Richard Smith Casson, Round Oak 
Works, Brierley Hill, Staffordshire. 

245. Improvements in the Drums, Cones, or CyLinpers of Macurnes for 
Cveanine and Poiisnine Rice and other Gra, Dresstnc Meat, and 
for other like purposes, William Robert Marsh, Bromley Hall, Bromley, 
Middlesex. 

247. Improvements in the treatment and manufacture of natural and 
other PxHospHates, William John Williams, Vron Deg, Abergele, 
Denbighshire, North Wales. 

249. An improved Frre-aLarM and Gas Inrercertor, Edward Primerose 
Howard Vaughan, Chancery-lane, London. — A communication from 
Alexandre Athénodore Frécot, Paris, 

251. Improvements in Fixep Nozz_e Invectors, William Robert Lake, 
Southampton-buildings, London. — A communication from Charles 
John Haswell, Vienna, Austria. 

253. Improvements in WaTeR-CLosets and analogous apparatus, Thomas 
Smith, Bannockburn, Stirlingshire, N.B. 

255. Improvements in machinery for Spinntnc Rope and other coarse 
yarns of hemp and other fibres, James Barbour, Belfast, Ireland. —21st 
January, 1876. 

259. Improvements in the Fioors of Sxatinc Rinks, Edward Alfred 
Cowper, Great George-street, Westminster. 

291. Improvements in the construction and arrangement of BurRNERSs used 
for illuminating purposes in which Gas is employed as the illuminating 
medium for diffusing light, John Drake Palmer, Camberwell, Surrey. 

263. Improvements in ORNAMENTING Woop, and in machinery or appa- 
ratus employed for that purpose, William Henry Williams, Birming- 
ham.—22nd January, 1876. 

26%. A new or improved method of and apparatus for STeamine or 
Biowrne Woven Fasrics in the process of dyeing and finishing, Oates 
Ingham, Bradford, Yurkshire, and Charles Herbert Holt, Huddersfield, 
Yorkshire. ' 

271. Improvements in MetTaL.tuRGIcAL. Furnaces, William Morgan- 
Brown, Southampton-buildings, London. — A communication from 
Elliot Savage, West Meriden, New Haven, Connecticut, U.S. 

278. Improvements in apparatus for CLEANSING WaTER from IMPURITIES, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Melchior Nolden, Frankfort-on-the-Maine, Germany. 

277. Improvements in the construction of Wure. or Ro.ter Skates, 
Sidney Orville Brown, Southampton-buildings, London. —24th January, 
1876. 

Inventions Protected for Six Months on the Deposit of 

Complete Specifications. 


337. Improvements in MeraL Skyiicut and Sasn Bars, Frank Jackson, 
Strangeways Ironworks, Manchester.—2s8th January, 1876. 

385. Improvements in Woop-screws and ScrREwprRivers, William Robert 
Lake, Southampton-buildings, London.—A communication from Thomas 
James Sloan, New York, U.8.—31st January, 1876. 





Patents on which the Stamp Duty of £50 has been Paid’ 


453. Preumatic TeLecrapns, Augusto Guattari, Buckingham Palace-road, 
London.—7th February, 1873. 

497. Rope Porrers for steam ploughing machinery, David Fisken, 
Stamfordham, Northumberland.—11th February, 1873. 

448. Motive Power and Biowine Enoines, James Robertson, Glasgow, 
Ianarkshire.—7th February, 1873. 

399. Sat, James Bowden, St. Mary’s-road, Canonbury, London.—3rd 
February, 1873. 

401. Smokinc AppaRATus, Jean Baptiste Caton, Rue de la Fidélité, Paris, 
—3rd February, 1873. 

429. Stee., James Pinley Sharp, Birmingham.—5th February, 1873. 

490. RarLwaySienatiine Apparatos, Alexander Melville Clark, Chancery- 
lane, London.—10th February, 1873. 

427. Preventine the Suiprise of Boxes or CARRIAGES used in WiRE 
Rope Transport, William Thomas Henney Carrington, Gresham-street, 
London.—5th February, 1873. 

468. CoupLtnc for Reparrmnc PropeLtiter Saarts at Sea, James King, 
James Maxwell King, and Thomas Dundas Maxwell King, Moscow- 
terrace, Victoria Park, London.—8th February, 1873. 

483. Cuimney Cowxs, Joseph Milburn, Marlborough, Wiltshire. --10th 
February, 1873. 

500. Heatinc Greennovsss, &c., John Cowan, Dromore, Kenmare, Kerry, 
Ireland.—1llth February, 1873. 

505. CHLortNe, Henry Deacon, Appleton House, Widnes, Lancashire.— 
11th February, 18738. . 

620. Uritisinc Heat, Arthur Barff, Merton, Surrey.—12th February, 1873. 

523. COMMUNICATING between the Passencers, Guarps, and Enaine- 
privers of Ramuway Trains, Reuben Lyon, Bristol, Gloucestershire.— 
12th February, 1873. 

442. Gas RecvLators, William Dean, Bradford, Yorkshire, and Robert 
Lancaster, Shelf, near Halifax, Yorkshire.—6th February, 1873. 





454. Vatves, William Robert buildings, London.— 
7th February, 1873. 

668. Typz-writinc Macuine, Emmet Densmore and Charles H. ight 
Farnham, 


Fleet-street, London.—22nd February, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 


370. Furnaces, William Robert Lake, Southampt gs, Chancery- 
lane, London.—6th February, 3869. 
594. Raistne and Lowerine Weicuts, Thomas Moore, South Stockton-on- 
Tees, Yorkshire.--26th Febrvary, 1869. 
868. Ick, Hector Auguste Dufrené, Rue de la Fidélité, Paris.—6th 
February, 1869. 


Notices of Intention to Proceed with Patents. 


a 72 ee Fountains, Hermann Schildberg, Moorgate-street, 
ndon. 
3361. Raw or Tram Wacox, John Simmons, Queen Anne’s-gate, West- 
—_ r.—A communication from George Peter Carr.—25th September, 
fo. 
3370. Rove and TrRaveLLeR THRost.es, Ernest Grether, Blackfriars-street, 
Manchester. 
76. Feepive Water to Steam Borters, Edward Flint, Manchester, and 
Robert Harlow, Heaton Norris.—27th September, 1875. 
3383. CLippinc or SHearine Harr, Charles Courtois, Rue Ste. Appoline, 
Parie.—28th September, 1875. 
3402. SHOVELS, &c., Nathaniel Griffin, Harborne.—30th September, 1875. 
3412. CROCKERY SUSPENDERS, Jeremiah Rhodes, Darley-streét, Bradford. 
lst October, 1875. 
3425. Beeriine, &c., TexTiLe Fasrics, Samuel Brentaall and John Smith 
Raworth, Manchester. 
3429. Marine Burrers for Steam and other Vessets, John Smith and 
William Allan, Greenwich, and Samuel Johnson, Stainsby-road, Essex. 
3430. Vatves, Robert Harlow, Heaton Norris.—A communication from 
Thomas Shaw. —2nd October, 1875. 
3437. Earrine Fastener and Protector, Edwin Caldicott, Birmingham. 
—. eg Links for Cuaty Harrows, &c., Henry Denton, Wolver. 
pton. 
3447. Street SWEEPING secon, George Case, Bristol General Hospital, 
1875. 


Lake, South tt 





hysilai 








Bristol.—4th October, . 
3449. Steam Generators, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Louis Francois Désiré. 
3452. Raitway and other Covpiines, Richard Hill, Heywood, Thomas 
Collingwood, Rochdale, and Edward Collingwood, Littleborough. 
$453. Printine, Herbert John Haddan, Strand, London.—A communica- 
tion from Ernest Edwards. 
3454. Mounts for Tosacco Pirzs, Joseph Brown, Hull. 
3455. SLaTE-WORKING Macuinery, Jeffreys Parry De Winton, Union Iron- 
works, Carnarvon. 
3457. Pomps, William Kimmins McMinn, Liverpool.—5th October, 1875. 
3467. Bricks, &c., Daniel Richard Caddick, Middlesbrough-on-Tees. 
3470. DirFeRENTIAL PuLLeys, Henry Douglas Gough, Handsworth, and 
Oliver Altree, Aston.—6th October, 1875. 
3481. CLeanINnG, &c., Gratin and similar substances, Samuel Sealy Allin, 
Midleton, Cork. 
3483. Printine TexTiLe Fasrics, &., John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Albert Aune Francois Le 
Tellier and Louis Désiré Verstraet. 
3484. LusricaTing O1L or Compounps, George Chapman, Queen’s-build- 
ings, Queen Victoria-street, London.—A communication from Charles 
H. Green.—7th October, 1875. 
3503. Feepine Steam Borters with Water, &c., Daniel Doull, Barkham- 
terrace, Lambeth, Surrey.—8th October, 1875. 
3504. Warmine Rartway Carriaces, &c., William Robert Lake, South- 
ampton-buildings, London. — A communication from Jean Baptiste 
David Cassinelli. 
3516. ConpEnsino Steam, &c., John Henry Johnson, Lincoln’s-inn-fields, 
— communication from Augustin Normand.—9th October, 
75. 
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«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price aod gees Sums exceeding 1s. must be 
remi Post-office ; payable at the Post-oflice, 5, a 
Holborn, to Mr. Bennet Wooderoft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London 








ABSTRACTS OF SPECIFICATIONS. 


2756. Doc Carts, J. Osmond, New Cross.—Dated 5th August, 1875. 

According to this invention the body or the front seat of a dog cart 
or other two-wheeled vehicle is supported by trunnions, so that should 
the horse fall the occupants swing forward with the body or seat without 
being thrown out, and the body or seat is maintained by a catch in its 
forward position until the vehicle is again raised, when a ‘pendulous 
weight releases the catch. The = is connected by radius rods to the 
springs, so that by altering the attitude of these radius rods the body 
can be adjusted backwards or forwards to suit the load. The shafts are 
also connected to the springs or body by radius rods of different lengths 
or traversing different arcs at front and back, so that when the shafts are 
set forwards they are also elevated to suit a r horse, and they are 
held in position by pins passed through selected holes attaching them to 
a ce — of steel fixed by its limbs to the axle or to the springs at 
or near the axle. 


8050. Coatine Fasrics, H. Loewenberg, Charlottenberg, Germany.—Dated 
3lst August, 1875. 

According to this invention a horizontal revolving cylinder mounted on 
trunnions has formed on it a mould or the substance or surface to be 
imitated, and above it is mounted a roll containing the fabric on which 
the coated surface is to be produced, the fabric being led round the 
cylinder and passing away from the sameoveraguideroller. In front of the 
roller containing the fabric is a supply vessel from which a gelatinous com- 

und in a liquid state is made to flow on to the cylinder so as to pass 

tween it and the fabric. The compound solidifies as it passes round 
with the cylinder and the fabric adhering to the latter and taking the 
impression of the mould on the latter. A spreading knife is applied to 
the back of the fabric to spread the pound evenly bet it and the 
cylinder, and if de: liquid compound may also be applied to the back 
of the fabric at the same time. 
195. Reapine anv Mowrno, F. Von Grubinski, Warsaw, Poland.—Dated 

18th January, 1876. 

The general arrangement and construction of reaping and mowing 
machines, whereby the use of chain and toothed geari g is entirely dis- 

msed with, the mechanism rendered more pact, ble, and less 

able to get out of order, and alsoa novel mode of operating the knives 
of such machines. 
244. Sream Enoine, W. C. Wilcox and B. F. Baker, San Francisco.—Dated 
2ist January, 1876. 

This invention relates to certain improvements in direct-acting steam 
engines of that class usually employed to drive a pump by means of the 
direct connection of a single piston rod extending through the heads of 
the steam and pump cylinder, and uniting the two pistons so that they 
move together. These engines have usually a main valve to supply 
steam to the main piston, and this valve is driven by a supplemental 
piston, which receives steam to actuate it by devices which vary in 
different engines. This invention consists in a novel construction and 
operation of two rotary — ae valves, which are so connected as 

ted simultaneously by the main piston, and are provided by 











3523. WATERPROOFING Parer, Walter Ralston, Oldham-road, Manchest 

3530. Dutcu Oven, William Robert Lake, Southampton-buildings, 
a —A communication from Agarithe Joanny Dejey.—11th October, 

5. 

3532. Braxes for Rartway Trarnys, William Allan, East Linton, N.B. 

3536. ExcavatTina Eartu, James Alexander King, Glasgow, N.B.—12¢h 
October, 1875. i 

3592. Sarery Brake Apparatus for PeramBuLATors, &c., Charles Ingrey, 

- anaes aaa Buckingham-street, Strand, Lenden.—15th October, 
875. 

3599. Buckies, Alexander Melville Clark, Chancery-lane, London.—A 

communication from Warren T. Reaser.—1l6th October, 1875. 

3617. PrintinG Presses, Henry Edward Newton, Chancery-lane, London. 

—A communication from Andrew Campbell. —20th October, 1875. 

3669. BLeacninc Woot and SiLk, Thomas James Smith, Fleet-street, 

London.—A communication from Cyprien Marie Tessie du Motay.— 

22nd October, 1875. 

8710. Cirasp or Fastentnes for Books, &c., David Faris, Birmingham.— 

26th October, 1875. 

8725. Potismine NrEpies, Victor Milward, Redditch.—27th October, 1875. 

3776. STEAM Borers, William Lockwood, Sheffield. —30th October, 1875. 

$822. WHee. or Rotter Skates, Stammers Morrisson, Albert-square, 

Clapham-road, Surrey.—3rd November, 1875. 

3835. Steam Boi.ers, Martyn John Roberts, Bath.—4th November, 1875. 

3999. ELecrro-maonetic Enoines, &c., Alexander Browne, Southampton- 

buildings, Holborn, London.—A communication from Daniel F. Kim- 

ball. —18th November, 1875. 

4052. Lerrer-Press PrintinG Macutnes, James Farmer, Salford. —-22nd 

November, 1875. 

4198. BREECH-LOADING Fixe-arms, William Edward Newton, Chancery- 

lane, London. — A communication from Franz von Dreyse. — 4th 

December, 1875. 

4242. Musicat Instruments, Hermann Smith, Brixton. 

4253. Bricks, William Beck, Clive-street, Barrow-in-Furness. — 8th 

December, 1875. 

4494. Carvinc Forks, &c., Edward Thomas Hughes, Chancery-lane, 

London.—A communication from Charles Smith Landers. 

4496. WueEeEts. John Tough, Sussex-place, Leadenhall-street, London. 

4503. Steam Boiters, Thomas Morgan, Cockspur-street, Charing Cross, 

London. — A communication from Maximilian Moskovite. — 24th 

December, 1875. 

4519. Ice, John Gamgee, Chelsea, London. 

4521. Motor, Emil Wernekinck, Berlin, Prussia.—29th December, 1875. 

4544. HicH-pressure Steam Generators, William John Clark, Southwick 

Engine Works, Southwick.—30th December, 1875. 

14. Evecrric TeLecrapns, Sir James Anderson and William Henry Ash, 

Old Broad-street, London.—lst January, 1876. 

21. Rotter Skates, Thomas Henry Hennah, Brighton.—3rd January, 

1876. 

36. CLeantne and Po.isnino Boots, &c., Thomas Choules, Badbury 

Chisledon. 

37. Sewinc Macurnes, William Robert Lake, Southampton-buildings, 

mdon.—A communication from Jesse Folk.—4th January, 1876. 

46. Rotter Suoes and Skates, Charles George Robertson, Glasgow, N.B. 

—5th January, 1876. 

104. Wet Gas Meters, James Urquhart, Manchester, and William Ward 

Andrews, Kingsland-road, London.—8th January, 1876. 

125. Svorrers for Bort.es, &c., Walter Peter Cherry and Charles Edwin 

Cherry, Porter-street, Hull. —11th January, 1876. 

135. Swivexs, Josiah Burke Lynch, Lloyd's, London.—12th January, 1876. 

142. Curtinc, SHAPING, POLISHING, or SURFACING Stone, &c., Archibald 

Munro, Arbroath, N.B., Bain Muvro, Forfar, N.B., and Andrew Dunlop, 

Glasgow, N.B.—13th January, 1876. 

159. Couptines for Raitway Carriaces, George Whyte, Northview, N.B. 

—l4th January, 1876. 

164. Stoppers for Borrtes, &c., James Bolt, Halifax. 


to be op 

ports which admit and exhaust steam alternately to and from the supple- 

mental piston. It also consists in a means for cushioning the main 

piston and supplying steam to start it before the main stearta ports are 

opene:L, 

2606. Roiiter Buixps, FE. Blencowe, Cheltenham. — Dated 22nd July, 
1875. 


The improvement consists in forming a pulley on one end of the 
blind, around which a cord or string is wound, corresponding in length 
to the length of blind. To one end of this string or cord a weight is 
secured, for the purpose of —— the cord well wound round the amped 
without slackness, the said pulley being prevented turning too r ly by 
reason of a spring, which is caused to press against its flanges. 

2607. ALLowine Steam TO EscaPe FROM BOILERS WHEN THE WATER 18 
too Low, 8. Hallam, West Gorton, and J. W. Lamb, Manchester.— 
Dated 22nd July, 1875. 

The apparatus consists of a pipe, which is connected to the boiler at a 
point below the proper working level of the water; at the upper end of 
this pipe is a valve seating and a valve connected toa spindle; this valve, 
when open, admits steam to a piston in a small cylinder fixed to the 
boiler, and this piston is connected by a spindle to a valve which is kept 
closed. by the steam in the boiler. The details may be varied. 

2609. Treatment or Woop Casks, F. Dixon, Charterhouse-square.—Dated 
22nd July, 1875. 

The tannin contained in the wood of wood casks or vessels bas an 
injurious effect on the liquid contained therein, and to remedy this evil 
the staves are boiled in a solution of hydrochloric or sulphuric acid, in 
order to remove sufficient of the tannin to prevent such tannin causing 
secondary fermentation in the liquid contained therein when made into 
casks or vessels. Or, when treating new wood casks or vessels a solution 
of hydrochloric or sulphuric acid, either hot or cold, is poured in and 
allowed to remain until a sufficient quantity of the tannin is removed 
from the w: The proportion of acid found to answer well is about 
one part of acid to 500 parts of water. Into wood casks or vessels made of 
staves thus treated is poured a saturated boiling solution of salicylic acid, 
and to which is added sufficient bisulphite of soda to neutralise the 
hydrochloric acid, and the cask or vessel is agitated. When cold the 
residuum may be removed. When treating casks or vessels or staves to 
be formed into such vessels, instead of bisulphite of soda bisulphite of 
potash is added to the salicylic acid solution. By thus treating staves 
and casks or vessels the formation of aldehyde or acetic fermentation, or 
further oxidation in the beer, wine, or other liquid contained therein, is 
prevented or arrested. ‘Wood casks or vessels that have been used are 
treated, after cleansing in the ordinary manner, with a solution of sali- 
cylic acid and bisulphite of soda or potash, as before described. 
casks or vessels intended to be stored empty are treated with a cold 
solution of salicylic acid and bisulphite of soda or bisulphite of potash. 
In order to effect the preservation of animal and vegetable substances, 
such substances are immersed in a saturated solution of salicylic acid, to 
which, to promote saturation, has been added a small quantity of 
chloride of sodium. When it is desired further to increase the solubility 
of the salicylic acid a small quantity of glycerine, either in substitution 
of or in addition to the chloride of sodium, is added to the solution. 


2610. Cuarcine anp Discnarcina Gas Retorts, W. J. Warner, South 
Shields. —Dated 22nd July, 1875. 
This invention has for its object the expeditious charging and dis- 
charging of retorts and the reduction of manual labour. It consists in 
forming two trenches in front of the retort bed, one for wagons to re- 
ceive the discharged coke in, and the other to contain coal, which 1s 
hoisted by an elevator actuated by steam power to the top of a suitably 
shaped frame, from whence it descends into a shoot or shoots arranged to 
suit the height of the scoop, charger, or retort to be charged. Tho 
scoop is something like an ordinary scoop, but much shorter, and is never 
introduced into the retort, the coal being jerked or injected into the 
retort by the sudden and repeated action imparted to the scoop by an 
ind lent steam cylinder placed in its rear. In some cases it is pro- 





168. Stocks or Hotpers for Toots, James Lynam, Manchester.—15th 

January, 1876. 

229. Iron and Street, John Collins, Bolton. 

233. SkaTInG Fioor or Rink, George Henry Ellis, Pendarren House, 

Tavistock. 

235. Wee xs, Richard Werdermann, Princes-street, Surrey.—20th January, 
1876 


241. Horsesnors, Henry John Heywood, Pendleton. 

244. Direct-acrinc Stream Enoine, William Campbell Wilcox and 
Benjamin Franklin Baker, San Francisco, California, U.S. — 2lst 
January, 1876. 

259. Froors of Skatinc Rivxs, Edward Alfred Cowper, Great George- 
street, Westminster.—22nd January, 1876. 

885. Woop Screws and Screwprivers, William Robert Lake, South- 
ampton-buildings, London. — A communication from Thomas James 


Sloan. —3lst January, 1876. 
All ms ha an interest in ing any one of such applications 

should leave parti in writing of their objecti: to such applicati 

at the office of the Commissioners of Patents within twenty-one days of 

its date. 
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452. Vatves, William Robert Lake, Southampt dings, London.— 
7th February, 1873. ; 


posed to deliver the coalinto the retort by allowing the coal to fall on toa 
drum or fluted cylinder revolving at a high velocity, the proper distribu- 
tion being regulated by the rate of speed. The coke is drawn by means 
of two rakes, so arranged that they may pass in, over the coke, and 
when advangeed sufficiently far may, by a partial turn, be imbedded 
in the coke, when, on the action being reversed, the coke will 
be drawn out into the wagon before mentioned. This wagon is then 
hoisted to the top of the frame, whereon there is a rail or tramway, and 
along which the wagon is made to run to the side of the retort house, 
when it is tipped, the coke falling down shoots on the outside of the 
retort house. For cleaning the furnaces the apparatus is furnished with 
a poker or cleaning bar, which is moved by one of the engines attached 
to the frame, it being preferred that one pair of cylinders shall be em- 
ployed-for moving the frame to and fro in the retort house and actuating 
the hoisting machine, while another engine or cylinder shall be used for 
charging and drawing, and, if necessary, another for operating upon 
the furnaces or other parts of the apparatus requiring adjustment. 


2611. Lupricator, M. Burnett, and H. Hornsby, Spennymoor.—Dated 22nd 
July, 1875. 

Made ‘wholly or partly of glass, the lower part fitting over the axle, 

with passage leading to ball containing a pad revolving through frictional 

contact. 

2612. Nats, EF. Bates and R. 8. Thornton, Leeds. —Dated 22nd July, 1875. 
Shears worked by a cam on driving shaft, Rp | incline at back of 

shear, through bar and wedge, and adjustable m: shoe ; chilled cast 





10d.; 2242, Sd.; 2244, 10d.; 2247, 10d.; 2249, 8d.; 2254, 10d.; 2259, 10d.; 


iron shearing blades are used. Motion is given to header by eam or 
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eccentric, and the motion is separate from the bracket which holds the 
nail. There isa snail arrangement on driving shaft for regulating the 


motion. 
2613. Emsosstnc Metal SHeets BY Means or Poorocrapsey, 7. A. Dillon, 
B f = ; phy 2 is Sleek tatine, shal of 
y means Oo! togral a@ copy e many po | 
manuscript writing, matter, engraving, or pictorial subject, an 
y ete embossed into thin metal sheets from which 
off, or stereotype plates cast. , 
2614. Looms, H. BE. Newton, Ch lane.—Dated 22nd July, 1875. 
This invention consists in certain Iroprovements on that escription of 
looms in which in addition to the fly shuttle or shuttles for weaving the 
of the — — or supplemen‘ a are also employed to 


work figures erent colours or pati body of the web 
while the latter is being produced, 
2616. ConTroLLine THE Fiow or Ftuips, 8. Barnett, Hackney-road.— 


Dated 23rd July, 1875. 

The invention s ly relates to aj tus employed for controlling, 
— measuring, and arresting the flow or hemes, of water or 
other fluids from cisterns, reservoirs, or other sources of fluid supply of 
storage, and has for its object the limiting and measuring the supply of 
fluid each time the a tus is put in action. It consists in the appli- 
cation of an im valve and valve rod to a measuring chamber or 
service box which draws its supply from the main cistern or other source 


of supply. Also in improved means of producing what is known as an 
after in water-closets. Also in certain arrangements of valves, 
valve rods, and valve seatings operating in connection with appropriate 


mechanism for the —— of measuring, regulating, and controlling the 
flow or discharge of fluids and preventing waste thereof. 
2617. Carpinc Metattic Rope Coupiinas, J. Whittle, Chorley.—Dated 

The’ ee lici: fastenings, of lin, ings 

e connections, splicings, or couplings or capp’ 
become in a short time fretted, cut, and worn, not from actual strain, 
but from frictional action in turning or curving in the ordinary work on 
such splicings or fasteni an ctions, and many accidents occur 
therefrom and frequently lives lost. The novelty of invention is in 
the indraught cone formed of solid rope, formed in such shape that as 
long as the rope lasts the cone or fastening will remain good and sound. 
2618. Sappte-cirts TicuTener, J. Howard and W. Cox, Cahir, Ireland. 

—Dated 23rd July, 1875. 

The object of this invention is to keep the girths of a saddle at all 
times tight to the horse’s or animal’s belly. To one end of the girth the 
inventor attaches a suitable buckle, and to the other end thereof he 
attaches one of the improved “‘ tighteners,” and a strap to fasten in the 
buckle as usual. The ‘‘tightener” consists of a small flat or curved 
metallic box cnmesing. two, three, or more longitudinal metal fixed and 
draw rods encircled by heiical springs, applied so as to have a coastant 
tendency to draw the strap inwards towards the box so as to tighten the 
girth when upon the horse. 

2619. Loc, W. C. Russell, Ramsgate.—Dated 23rd July, 1875. 

This improved log consists of a line to be towed astern of the ship, 
attached to a spring or other balance or dynamometer fixed in any con- 
— position aft or amidships for indicating the strain of the line 
tow 
2621. Deoporisina, D. Gill, Weston-super-Mare.—Dated 23rd July, 1875. 

This invention consists in certain methods of neutralising the 
poisonous, noxious, and offensive qualities of sewer or drain es, and also 
of neutralising the injurious qualities of sewage matters, and of deodori- 
sing the same ; and in the construction and arrangement of =) aa 
for effecting such purposes, the whole forming a system of fumigation. 
For these purposes any chemical compound capable of readily evolving 
chlorine gas, or any other compounds belonging to the class of substances 
known as “‘ disinfectants” is or are employed, the or vapours being 
produced therefrom, and brought into contact with the substances to be 
neutralised and deodorised by means of the apparatus, which is specially 
constructed and arranged to effect stich objects. 


SPS. Burepayene Macuines, C. F. Cooper, Hanwell.—Dated 23rd July, 
1875. 





The features of novelty which constitute this invention are: The 
sounding machine can be set to any known depth, and thereby give 
warning on a ship approaching land, rocks, or shoals, especially at night 
or in foggy weather. The machine being so arranged that the distance 
of line paid out, and angle of that line, may be known at a glance, and 
thereby the perpendicular depth ascertained. The drag or grapnel is also 
so arranged that it yields after hooking the ground and giving a certain 
pull. The machine will warn, sound, and denote the speed of the vessel, 
and is self-acting. a 
2624. Vessexs, J. A. Novello, Berners-street.—Dated 23rd July, 1875. 

This provisional specification describes a vessel wedge-shaped at the 
bows so that the vessel rises up when propelled and skims over the water 
instead of cutting through it. 


CHES Sasrecnem, BE. G@. Brewer, Chancery-lane. — Dated 23rd July, 


The arrangement and construction of apparatus whereby the production 
of gas pressure within fire extinctors or other vessels is obtained in a 
simpler and better manner than hitherto, and the means for sealing and 
opening the ordinary acid vessels or bottles contained in the said extinc- 
tors, and applicable to other vessels, 


2629. Binpinc Grarin-straws, W. Mcl. Cranston, Finsbury.—Dated 
24th July, 1875. 

A framework attached to a reaping machine carries on one side an ele- 
vator for receiving the cut crop from a travelling apron, and on the other 
side a reservoir for receiving the crop. Travelling arms pass through the 
crop and gather sufficient for a bundle, compressing it as the arms travel. 
The end of one of the arms carries one end of a wire given off from a 
bobbin, and it wraps the wire round the bundle. A pinion in the arm 
takes into a rack, and twists the wire to forma knot. The wire is then 
severed, and another arm lifts the bundle and ejects from the machine. 


2630. Recistenina, A. W. Rimington, London.—Dated 24th July, 1875. 
This improved apparatus is composed of a cage or holder made to re- 

ceive a ae measures of any capacity, and placed at the same time in 

connection with a valve on the engine or tap from which the liquid is to 
drawn, and with a registering counter, 


2631. Motive Power, G@. H. Stalkartt, Alford.—Dated 24th July, 1875. 

This invention consists in employing the action of the centripetal and 
centrifugal forces as a motive power separately or combined, by means of 
any circulating medium, and in order to carry out this invention, the in- 
ventor causes a wheel to revolve continuously in one direction on or with 
a hollow or partly hollow axle or shaft, with which it communicates by 
means of an air-tight channel or channels, coiled or curving, or otherwise 
radiating from centre towards circumference, and from circumference 
towards centre, through which the circulating medium is forced, te exert 
a leverage power upon the axle or shaft. 


26382. Recisrertne THE Rise and Faty or Liquins, R. W. Morris and 
J. C. Hunter, Bar ow-in-Furness.—Dated 24th July, 1875. 

Registering tidal waters or liquids by means of a piston or float work- 
ing in a hollow chamber, attaching to the piston or float rods carrying 
semaphores, lamps, gongs, to be used to indicate the rise and fall of the 
tide or liquids. 

2683. Supmarine Canies, F. R. Lucas, Old Broad-street.—Dated 24th 
July, 1875. a 

For the purpose of this invention the core, after being served with jute 
or other yarn in the usual manner, is closed with manilla, hemp, or other 
yarns, and wires laid side by side spirally round the core, either alter- 
nately or two or more yarns Lotween the wires. 


—_. Water Levet Inpicatine, M. J. Roberts, Bath.—Dated 24th July, 
1875. 


This provisional specification describes for the Lap say of indicating 
the water leve}, a pipe in connection with the boiler, the rise and fall of 
the water being indicated by the torsion of a flexible tube in the pipe, 
this tube mys actuated by a float. The flexible tube may be pro 
by metal or other material, or the pipe may extend below the boiler so 
that the water therein may be cooler, and not overheat the flexible tube. 
The provisional specification further describes several electrical low 
water alarm arrangements. In one of these a float is connected with a 
rocking tube a points of a wire which communicates with a 
battery and a bell. ‘is tuke is sealed and contains mercury. The 
descent of the float to agiven distance turns the tube, and the mercury 
then falls pn the wire points, connecting them metallically so that the 
bell is rung. 

2635. Sianatiinc, M. J. Roberts, Bath.—Dated 24th July, 1875. 

This invention relates to electric apparatus, and its objects are to enable 
signals to be made in a more certain manner, to save trouble when laying 
the communicatng cord along the train, and to signal atitomatically in 
case one or more ca es become detached. The provisional specifica+ 
tion describes the enclosing in a case, for the ae of keeping out dirt 
and grease, of the surfaces which ought té be brought into close metallic 
contact with each other when the electric current has to circtilate. One 
method is to employ a tipping tube containing mervury ora solid metallic 
body, which mercury or body in one position of the tube falls away from 
the said surfaces, which are then metallically separated ; but when the 
tube is tipped the mercury or body falls upon and produces metallic con- 
tact between the said surfaces. Another method is to employ a flexibie- 
sided case, which is squeezed when the said surfaces have to be brought 
into contact. The provisional specification also describes the arranging 
of the parts so that the attendants in making up the train shall not have 
So andine ths chotteis contact, bas Ge pisses Sie vaste so that contact can 
be readily made when required by some act of the passengers. This may 








also be effected by the tipping tube or the flexible-sided case. The auto- 
matic of the severance of one or more carriages is effected by 
causing ee when drawn by the detached portions to 
complete (or break) the electric circuit, and thus convey a signal. 
The tipping tube or the flexible case may also be employed for this 


purpese. 
2680. Loous, J. FB. Stead and J. Littlewood, Leeds.—Dated 24th July, 
1875. 


A friction clip wor! ina ve on the yarn or warp beam, or on 
pulley in connection with the drag beam ; clip is provided with adjustable 
screw ; a stop prevents clip rotating. 
2637. Paper, J. Hobday, Bristol.—Dated 24th July, 1875. 

This invention has for its object to construct machinery for automati- 

paper similar to hand-made sheets. For this 

the inventor employs an endless series of moulds, each jointed 

at the centre of their ends to two endless chains carried by rollers at the 

front and back of the machine. The several moulds whilst they are being 

supplied with pulp, and whilst they are passing to the spot at which the 

Paper prose o from them by the couch roll, are supported by a series 
of rollers. 

2688. GaruerinG, ELEVATING, AND Detiverine Crops, W. Gray, Brown- 

Cy ster re wr canbe arranged to gather th from off 

ay 18 ™: gather the crop 0 
the surface of the land when the crop has lain on the land after being cut, 
or parts of the improved apparatus be combined with the usual cutting 
details of mowing er reaping machines, In a modification of the appa- 
ratus arranged for dealing with a Bahan cut crop, 4 light frame or 
carriage mounted on wheels and drawn by one or more horses is fitted 
with a set of teeth or prongs, which as the carriage moves along enter 
like a wedge under the crop and cause the crop to rise up into a broad 
shallow channel, in which there works an endless chain elevator fitted 
with rakes which carry the crop upwards to the back delivering end. 
The crop may be delivered into any suitable receptacle, either 
directly below the delivery end of the channel or to one side, a trans- 
verse delivery duct being provided in the latter case. 

2689. Gas Meters, G. Goldsmith, Leicester.—Dated 24th July, 1875. 

‘This invention has for its object the improvement of wet meters in 
several respects. First, by attaching to the float a rod or pointer, which 
protrudes through the case in front of the index plate, where it indicates 
the height of water in the meter. Secondly, in attaching the valve to 
the float by means of an arm and rod which through a tube sealed 
at the bottom. Thirdly, in providing means for adjusting the water line 
in fountain or other wet meters. This is done by fixing to the partition 
a small box open to the drum chamber, and furnishe1 with a pipe which 
screws into the upper. part of it, the pipe having a square opening at top 
soas to admit of a key for turning and thus raising or lowering it. 
Fourthly, supplying means for adjusting the height of the-spout. This 
is effected by connecting the inlet pipe to a box, and also connecting the 
spout to the box by means of a screw cut upon it, so that by turning the 
spout its ee een may be raised or depressed until the desired 
water-line is uced. Fifthly, in furnishing the waste water box with 
a float and valve, so that while waste water may be run off unregistered 
gas cannot be obtained. 


50th, Camus Macuines, 8. B. Walmsley, Bradford.—Dated 24th Juty, 
1875 


This relates to the class of combing machine technically known as 
Noble’s, and the object is to dispense with the drawing-off rollers now 
used for drawing off the noil from the small circular combs. Much 
trouble is experienced with these rollers by reason of the noil adhering 
to and lapping thereon, to remove which the machine has to be stopped. 
2642. Printina anv Decoratine Meat Piates, H. Thacker, New-street- 

square.—Dated 24th July, 1875, 

The said invention relates chiefly, First, to the manner of producing 
the design upon the stone or other surface from which the plates are 

rinted or decorated ; Secondly, to the preparation of the plate for print- 

g or decoration ; Thirdly, to the mode of finishing the printed or 
decorated plates ; Fourthly, to the composition with which the plates are 
coated before and after the printing or decoration; and, Fifthly, to the 
ink which is employed for the purpose of printing and decoration. 


26438. egy ae H. Conradi, Lower James-street.—Dated 26th 
July, 1875. 
The chief features of this invention consist in working the coupling 
from the side, by application of a hollow screw spindle, sliding over 
the connecting rod and revolvirg freely upon it, an acted 7 gearing; 
In the working of one handle, teing ient for hitchi g the shack.e 
into the coupling hook, and for tightening it up. In the coupling being 
always kept in its required position and order in such a manner that the 
cou ling effected er In one of the coupling hooks being 
eutioely peer to the subsidiary or supplementary coupling. In 
the mode o! ting or di ting thi pling gear on curves by 
exercising a pressure by means of a handle. 

2644. Boasts Net Macuines, G. Beardsley, Nottingham.—Dated 26th 

July, 1875. 

The inventor throws one or more weft threads alternately at the front 
and back of the warp threads, between the warp threads and the carriage 
bobbin threads, said weft threads are supplied to each breadth of fabric 
by two — or shuttles which ride upon slides, each slide being 
operated by a gut, cord, or chain, attached to each end and passed over 
two pulleys and a wheel a toothed pinion operated by a 
reciprocating rack moved by cams on a shaft driven from the 
driving shaft of the machine. 


2645. Sriittina Woop, J. Rowley, Camberwell-road.—Dated 26th July, 
1875 








This invention relates to improvements in machinery for splitting or 
cleaving wood and for making up the lengths when cut into convenient 
sized bundles for sale and use. ‘or this purpose a wedge-shaped tool or 
cutter is mounted at one or both ends of a reciprocating bar or slide, the 
wood to be split being fed forward after each successive piece is split off. 
In order to facilitate the operation of bundling, the lengths of wood as 
they are cut or split off fallon to an endless apron arranged in accordance 
with this invention, having a series of cross bars or divisions, each 
division if desired being suitable for holding the quantity of wood 
required for making up into a bundle. The apron conducts or elevates 
the wood to any situation desired, where it is taken off and tied up into 
bundles of the requisite size. 

2648 Knirtina Macuinery, S. Frith, Leicester.—Dated 26th July, 1875. 

The invention relates to improvements in machinery or apparatus for 
knitting, whereby great me em | and efficiency are obtained, an improved 
quality of work is produced, facility is afforded for narrowing the work 
as required, and a self-acting stopping arrang t is obtai 
2650. Rearinc’ anp Mowinea, Von Grubinski, Warsaw.—Dated 26th 

July, 1875. 

The general arrangement and construction of reaping and mowing 
machines, whereby the use of chain and toothed gearing is entirely 
beet oa with, the mechanism rendered more compact, durable, 
and less liable to get out of order, and also a novel mode of operating the 
knives of such machines, 

2651. Reaptno Macuines, W. Goode, Hendon.—Dated 27th July, 1875. 

The invention is an addition to the mowing machines now in use, and 
is simply a continuous washing of the knife and cutter bar with water 
during work, which is conveyed by a metal tube from a tank fixed under 
the driver's seat, and spurts from holes in that part of the tube which 
runs along the whole length of the cutter bar. About 18in. of flexible 
tube is inserted near the hinge shoe to allow the cutter bar to be shut up 
when off work or travelling. The water may be turned on or off by 
means of. a stop ceck, which is fixed in the tube within reach of the 
driver. A water cart should be aye in a convenient part of the field 
to supply the tank as required. The mowing machine the inventor has 
in use is a combined mower and reaper by Burgess and Key, 

2652. Furnaces, EF. Singleton, Brighouse.-—Dated 27th July, 1875. 

This relates to the consumption of smoke in furnaces of steam boilers, 
and consists of interceptions and diverting walls and arches and a com- 
bustion chamber. 


aces. Purirication or Gas, 7. Howard, Norfolk.—Dated 27th July, 
1875, 


This invention relates to the employment of certain ferruginous ores 
which occur in or near the lite districts, such for example as those 
of Norfolk, and more _—— which are found in the neighbour- 
hood of West Dereham and Wretton in that county, for effecting the 
purification of impure coal gas. 


2654. Weavine, J. Brown, Gl .— Dated 27th July, 1875. 

The features of novelty which constitute this invention are :—First, 
causing every thread of warp in weaving gauze or leno to pass through a 
separate droop. Secondly, making eac! i through the eyes of 
two heddles, in such a manner that the eye of the droop is situate between 
the heddles. Thirdly, attaching both ends oi each separate droop to the 
same heddle shaft. 

2655. Biscuits, J. Mitchell, Aberdeen.—Dated 27th July, 1875. 
The features of novelty which constitute this invention are i—First, 
the frame in which the cutters or shapers are fixed, stationary. 
Secondly, rendering the table or platform of the machine movable up- 
wards against the cutters or shapes. Thirdly, the ejector plates provided 
in conjunction with the table or platform. Fourthly, the indicator for 

pointing out the thicknessrof bi ts being cut. 

2656. Pavements, R. Davison, Shoreditch High-street, B. P. Walker, 
Birmingham, and H. J. Hainge, Aston.—Dated 27th July, 1875. 

The invention consists in fortning © paving com: iron 
frames with proj chilled or bearing at suitable 
intervals, the spaces them being filled in with asphalte ; thereby 





PP 





f wi chilled ds . 
producing a paving be fe ev ary ith slightly projecting iron stu 


to sustain heavy to give the requi- 


site foot hold for horses 
site foot-hold for 
2658. Pressinc Bricks, 7. Titley, Leeds.—Dated 27th July, 1875. 

The ordinary screw in combination with another screw of different hand 
wo}king in a nut in head of presser plate. Form is pressed out of the 
mould simultaneously with the lifting of presser plate. 

2659. Porato Dicainc Macuines, R. H mn, Krebsow, and A. 
Klinkman, Grifswald.—Dated 27th July, 1875. 

The features of novelty which constitute this invention are, the 
general arrangement and combination of mechanism applied to the 
digging or excavation of tubers and constituting the improved potato 


was? * qyagemenad W. R. Lake, Southampton-buildings.—Dated 27th July, 


This invention relates to measuring of pac’ fabrics, and consists in 
— the edge cf the material with a uated measure, indicating 

yards, feet, inches, or otherwise as desired, the number of yards, feet, 
or other divisions, a bclt or roll of cloth contains, 
RCS. Fares, W. on, Cartmel, Rommeunet-etet 27th July, 1875. 

This invention co: in so arranging and com! the parts of 
making machinery, that either two webs, or comtinueus shests of moi 
may be made at one time, so as to produce two separate sheets; or these 
separate sheets may be combined together in the process of manufacture, 
so as to form a compound sheet of paper of different qualities or colours 
on the two sides, mechanism is also so arranged, that if desired, a 


third continuous sheet of paper or other fabric may be enclosed between 


the two continuous webs of paper above mentioned, so as to form another 
kind of compound fabric. 


2664. Tickers, W. R. Lake, Southampton-buildi: 
1875. 





98.—Dated 28th July, 


This invention relates to that class of tickets generally designated 
station tickets, which. are bought by the passenger before entering the 
carriage or boat, and afterwards taken up or lifted by the conductor. The 
object of this invention is the production of a ticket which is designed to 

itate the defacing of the ticket mm order to ascertain the terminal 
station of the trip for which the ticket is isaued. 
2665. Apparatus For Savine Lire at Sea, 7. A. Dillon, Lower Sherard- 
street, Dublin. —Dated 28th July, 1875. 

In cases where the rocket or mortar line usually fired from the shore to 
the wreck for the purpose ef enabling persons on board to hawi out the 
hawser, whip, and other gear intended for their preservation is not seen 
or not used, as is sometimes, the case, a “traveller,” consisting of a tube 
with fish hook barbs, is put on the first line which has been sent out. A 
rocket is fastened to the traveller by a wire or fire-proof cord, and a light 
whip is rove through the block fastened to the said traveller. The rocket 
being fired carries the traveller along the first line and up to the ship, 
where it is held by the barbs alluded to. The whip having been at the 
same tite carried by the traveller, the people on shore can work it so as 
to send directions, or they can get a volunteer to go on’ board. 

2666. Sream Enaryes, 7. Messenger and G. D. Churchward, Dover, Kent,— 
Dated 23th July, 1875. 

This invention relates to a method of connecting the reciprocating parts, 
such as the pistons of steam, air, water, gas, and other Np and o' 
other P ting hinery to their rotating parts, such as cranks. 
The crank shafts of an engine in revolving cause the axis of a globe to roll 
in circles, a transverse axis being compelled to reciprocate in thearc of a 
circle, and in a true plane with the axis of the revolving shaft, the result 
is that all other points through any other transverse axis, or in other 
words, around the periphery of the globe, will also reciprocate in arcs of 
circles, but not in a true plane with the axis. 

2667. Harr Pins, H. Hill, Redditch.—Dated 28th July, 1875. 

The novelty of this invention consists in bending one or both ends of 
hair pins outwards in a lateral angular or curved form, which when com- 
pressed and applied in the hair, will hoy “rey and thereby be securely 
retained or held in the hair. To give rigidity, the said hair pins may be 
pianished at the bow end, and also at the curved or bent ends, 

2668. Vatves, J. A. L. Spikes, Handsworth.—Dated 28th July, 1875. 

The novelty of this invention consists in the use of a loose spherical 
valve, held between a corresponding shaped concave seat and collar, the 
said collar being connected or formed with the screw adjuster or other 
equivalent means, for liberating or holding the said valve on its seat, the 
ingress and egress being adapted and arranged according to position. 
2670. Lupricatine Srinpies, J. Hindley, Aigher Openshaw.—Dated 28th 

July, 1875, 

The apparatus consists of a vessel containing fibrous absorbent or 
sponge saturated with oil or other lubricant; the vessel works down an 
inclined slot or slide attached to the bolster or rail against the spindle or 
journal to be lubricated. 


eis IY W. R. Lake, Southampton-buildings.—Dated 28th July, 











This invention relates to that class of tickets known as through or 
coupon tickets, which extend over two or more different lines of railways 
or divisions thereof. These tickets as now commonly used have 
occasioned great loss to railway companies, The object of this invention 
is to ? ange a ticket by the use of which these losses and difficulties are 
avoided, 

2672. Pipes, W.J. Halfpenny, London.—Dated 28th July, 1875. 

This is for preventing fouling, and for cleaning the pipe. A piston in 
connection with the mouthpiede es-tends along the stem of the pipe, and 
terminates in a plug beyond the draught or hole from the bowl, so that 
all deposits will fallin front of the plug, and can be effectually extracted. 
SEE ene Gun, W. A. Riches, Nor'wich.—Dated 28th July, 

1875, 

The specification of this invention describes a gun in which the 
barrels, instead of being made as usual to turn down on a pin near 
their breech ends, to expose those ends and allow of the insertion of the 
charge and the extraction of the spent cartridge, are constructed to slide 
away from the breech block in the direction of the length of the barrels 
for a sufficient distance to leave enough room between them and the breech 
block for effecting the above objects. 

2674. Weavina, J. 0. Bvans, Manchester.—Dated 28th July, 1875. 

This invention relates, First, to a new method of leno or cross weaving 
yf the jacquard power loom ; and, Secondly, toa method of weaving a 
cloth having two or three different effecta or styles of weaving, namely, 
leno or cross weaving with plain or solid weaving, or with brocade or 
float weaving, orall three styles together at will, according to the pattern 
or effect desired to be produced. 


2679. Cuarr-curtine Macuines, J. Whitaker, Rhuddlan, North Wales.— 
Dated 28th July, 1875. : 

The invention relates primarily to a novel arrang t and bi 
tion of parts whereby facility is afforded in chaff-cutting machines, for 
feeding at different speeds ; for reversing and for stopping the feed; but 
is also applicable to the driving or feeding motion of other machinery. 
2677. Wacons, R. Hudson, Gildersome, Yorkshire.—Dated 28th July, 1875‘ 

Forming body of one or more sheets of steel, iron, zinc, or other mate~ 
rial, bent and riveted to angle iron of semicircular, oval, or other shape. 
Draw bar passes under body and up each end of top hoop; one wheel 
— in axle, the other fast. Applying cap to body instead of one at each 
neck, 

2678. Axsorsina Acip Vapours, HW. Rayner, Chester, and W. Crookes, 
Mornington-road, Regent's Park.—Dated 28th July, 1875. 

The improved process is particularly applicable to the manufacture of 
sulphuric acid, and consists in bringing the acid vapours into the presence 
of alkaline substances in a state of minute subdivision, so that they may 
be absorbed thereby. The alkaline substances may be used either in a 
caustic state or in the form of a carbonate, and may be used as asolution 
or in the form of lumps or of a finely divided powder. 

2679. Cerrina anp Foipine Paper, H. E. Newton, Chancery-lane.—Dated 
28th July, 1875. : 

The improved machinery which forms the subject of the present inven- 
tion consists principally of a series of blades attached to shxfts which not 
only rotate on their own axis, but also have a planetary motion around a 
common centre or main shaft. 


one. Gas CHANDELIERS, ‘J. C. Meason, Birmingham—Dated 28th July, 


875. 

The object of this invention is to dispense with the usual water cup 
and slide of gas chandeliers, and also to obtain increased security from 
gas explosions. The inventor employs one tube, forming down rod and 
gas way ; and the vase, neck, y, and arms slide upon the down rod 
and gas way. Flexible tubes contained in the body are connected from 
separate gas ways in the bottom of the down rod and gas tube to each 
arm ‘ 





—, LvacaGEe LABELS, G. Speight, City-road, St. Luke’s.—Dated 28th 
‘uly, 1875. 

Firstly, by this mode of manufacture labels may be produced in one- 
fourth part of the time usually occupied by the old racthod cf making 
labels. Secondly, a saving of 20 per cent. is produced, as the metal eye- 
lets required in all other labels made upon the old method may be 
entirely dispensed with in this new mode of manufacture. Lastly, from thé 
= strength produced in this new belted label it reduces the risk of 
ost luggage to a minimum as this new label will bear a strain of 112 Ib. 
without breaking, whereas the labels now in general use will break at a 
pressure of 9 Ib. only. 


2088. lime Licats, W. C. Hughes, Hoxton-street.—Dated 29th July, 


875 
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2690. SutrHurRic Acip, J. HB. Johnson, Lincoln’s-inn-flelds.—Dated 29th 


July, 1875. 
‘The essential feature of this invention consists in effecting and regulat- 
the admission of air to the leaden chambers by means of a steam jet 
in conjunction with « jet of air or an air jet, in order that the required 
it of atmospheric air for the conversion of the sulphurous 
acid into sulphuric acid may thereby be admitted into and due 
control be o! ed over the working of the leaden chamber or 
chambers. 


2746. Locxs axp Latcnes, C. Aubin and J. Wright, Wolverhampton. 
— Dated 4th August, 1875. 
ding to this i tion the parts - —— wet net 4 
prisons are so arranged that the or prin cann 
shot on the shut of the door id any obstruction be placed in the 
staple, and the warder’s lock thereby be prevented from being brought 
into action when the key is turned. By means of a governor's lock the 
keyhole of the warder’s lock may be covered or uncovered. To prevent 
njury to the interior of locks by acids or mechanical means, the keyhole 
8 made in a solid block or curtain, which is turned by the key and made 


g 





A 





— 


to raise a tumbler until a keyhole in it is t opposite a keyhole in 
an isolating plate between the curtain and tumbler, when by pushing the 
key it passes through d keyhol tes upon the lock. 





t P y and op 

To increase the safety of locks the bolt is so constructed that its ends on 
= shooting the bolt oo out and engage in the slot or — by a 
ooking action. The hooked ends or expanded of the bolt are 
collapsed by the action of the key before the bolt can be withdrawn. 
Ordinary sp latches are so constructed that they lock themselves, and 
comes Uo pushed back except by acting on the knob inside the door. 
In stock and other locks the weight of the key is reduced dispensing 
with the bit, the shank engaging with the parts which shoot and with- 
draw the bolt. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE miscellaneous kinds of finished iron produced mainly in the 
mills and forges of no great celebrity are not this week in improved 
request ; and there were indications this afternoon of a slight 
yielding in quotations in those instances in which orders were 
needed to make up for the withholding of specifications by merchants 
and consumers who, some time ago, purchased at the prices then 
current to secure themselves against any eventualities in the shape 
of higher prices, which seemed to them at that time to be threatened. 
Those eventualities seeming now to be almost remote, the iron is 
really not needed, and the specifications for it are consequently 
undistributed. Ironmasters, though they press such customers to 
send in the specifications, are yet always reluctant when such mild 
pressure fails to resort to those methods of compulsion which are 
available to them in common with all other traders similarly 
placed ; for the probabilities are that whilst the application of the 

ressure would be attended with , still the customer would 
irretrievably lost. 

It has been some time since at this season of the year so little 
was being bought by the general iron merchants who usually pur- 
chase with a fair amount of freedom, just before the spring and 
summer requirements of the hardware makers, and the country 
smiths are expressed. This is clearly traceable to the considerable 
purchases which the iron merchants made just before quarter-day, 
when they feared the advance to which reference was made last 
week, but which happily for the trade, as a whole, have not come 
about. Unless an active spring trade quickly manifests itself, 
these customers will not have so far reduced their existing heavy 
stocks as to make it necessary that they should early reappear upon 
the market as buyers. Unhappily there are classes of traders who 
are amongst the best customers for the iron of South Staffordshire, 
who are neither buying at the present nor are holding out much 
expectation to ir ters that they are about to buy for some few 
months to come. Reliable qualities of Staffordshire bar iron have 
long sold well to the makers of railway rolling stocks and general 
railway requirements in whose construction finished iron plays an 
important part. The great efforts which at the time of the last 
activity in trade were made to meet the demands of the users of 
such goods have resulted in the creating of a supply in advance of 
the requirements of the country, and railway companies and 
others ss wagons and trucks for which they have insufficient 
use, Nor is it believed that throughout 1876 the demand will have 
overgot the existing means of meeting it. 

Under these circumstances the engineers of two of the leading 
trunk lines of the kingdom have already determined to make no 
addition throughout this year to the means they already possess 
of moving the goods traffic which may be submitted to them. 

This has reached the knowledge of certain ironmasters in South 
Staffordshire, and they in their turn are by such intelligence 
regulating their own purchases, for it comes about that at the same 
time that this is occurring in the case of the carriers, a similar 
resolve is influencing most of the private traders. Courting busi- 
ness, the wagon companies and the rolling stock companies have 
lately been quoting much lower figures than before, and they have 
both been able to recoup themselves to some extent—the rolling 
stock companies by buying at less money from the wagon com- 
— and the wagon companies by getting their materials at 

ower prices. 

In the last-mentioned trading South Staffordshire is still dis- 
advantaged by Sczth Wales, It was quite possible this afternoon 
still to buy a reliable quality of bar which will answer, some of 
them many of the uses of the rolling stock maker, and others the 
requirements of the chain-makers, for instance, at 5s. to 7s. 6d. 
per ton under the quotations of South Staffordshire firms for 
similar makes; and the impression upon the market was that, 
unless some change is soon made in a downward direction in our 
own quotations, this difference will soon be against us in a more 
conspicuous degree, the result in most part of those lessened 
costs for fuel which must follow upon, the standard of wages in 
the coal trade of the southern Principality having been fixed, as 
it was on Saturday, by the South Wales Arbitration Board, at from 
5 to 10 per cent. under the tariff before subsisting. 

Common plates were more sought after two months ago than 
they are now, notwithstanding that the longer days and the open 
weather are all that time nearer at hand ; and a good order might 
to-day have been placed on terms which would have given the 
maker but little of the advantage that should follow upon the 5s. 
advance announced last week in Cleveland plates. Local engineers 
bought, but only sparingly. 

Boiler plates were in only dull request, and the reports of 
makers as to the demand coming through agents in the leadin, 
home markets and from customers direct were not cheering. J 
lots for the making of repairs and for a new boiler here and there 
are to hand from time to time, but there is little or no disposition 
evinced by consumers to purchase with freedom. 

Sheets were much offered, especially the cheaper qualities. Of 
these the Change quotation was still from £11 to £11 5s., but the 
minimum figure at which lots might have been bought was under the 
lower of those two quotations. The galvanisers reported that they 
are just now much pressed to give out orders. They decline, how- 
ever, to respond, affirming that they have a very limited inguiry 
= galvanised sheets for either the home or the foreign markets, 

heets of the — qualities were to be had at (for singles) prices 
ranging from £14 upwards. There was a manifestation of great 
firmness in the lowest quotations. Thinner sheets were firm, and 
makers reported themselves well occupied with the work in hand, 
without, however, any very marked recent additions to the specifi- 
cations before upon the books. 

Rods are selling steadily to the nail makers, but the export busi- 











ness in this class of the producis of the mills and the forges of 
South Staffordshire has receded to only a low ebb. 

Pig iron continues to accumulate at the native furnaces and the 
works of consumers, and the figures to which smelted out of 
this district have fallen, and the point which + Gags still likely 


to touch, have continued to make who, up till a few 
years ago, made large quantities of pig iron for use in their own 
mills and forges, cease making. The last three of the six furnaces 
which constitute the plant of the Chillington Iron Company were 
kept in till a late date, when they ually went out, beaten by 


the competition of which I write. More recently, when that com- 
ee as ee, one furnace was again relighted, and 
t o ing for some — Now, yey 4 ~ had 
to put out—it being cheaper to su e forges 
iron smelted many miles away than to Reed them from 

standing within a few yards of the forge, though 
forge and furnace should be owned by the same pro- 

i . Messrs. Bagnalls, Limited, have of their six only 
one furnace blowing, though they too are extensive makers 
of finished iron ; and that one is kept going ey supply their 
forges and mills with castings. Messrs. G. B. Thorneycroft and 
Co., another finished iron firm, own, and up to a very recent date 
were blowing two blast furnaces also for their own consumption. 
— no “ | the wan an hey out, and both - 

is week standing—the firm i the pigs it uses in i 
forges. So heavy are the e Coaab ton So-deeun the eaahbawe? 
pig iron in South Staffordshire and Worcestershire at the 
present moment, as compared with certain other districts, that it is 
almost certain that further very considerable reductions in make 
"Coke was in ony nngaicant request on ‘Change in Birmingham 

e was ino! cant request on in 

this afternoon. This was no fault of the agents, for they displayed 
anxiety enough to get orders. No difficulty would have been 
experienced in getting Derbyshire and South Yorkshire and South 
Wales coke at from 15s. to 24s, per ton, and Durham up to 
26s. So long, however, as the pig iron trade remains so depressed 
hereabouts, th > sales of coke ~iine few. With coke at its pre- 
sent price, it 1s impossible to make pig iron of any kind in South 
Staffordshire at less than between £3 and £3 5s. without sustaining 
loss, and at those pees it is now occasionally changing hands, 
whilst iron for which £4 10s. is got, leaves makers in scarcely a 
better position. Of this, the chief explanation is the price of coal 
and ironstone. 

Coal is in better demand this week than last for household 
purposes, owing to the coldness of the weather in the intervening 
period, Asa consequence, pits which had been put upon three 
days a week are certain of them running three and a half and 
four days. But the demand cannot be declared to be more than 
fair at any of the pits. Not long since merchants could not get 
their orders executed under a delay of three weeks ; now an order 
need only be out of the buyer’s hands three days before information 
has been received from the collieries that “the favour” has been 
executed and the coal dispatched. For works’ purposes the 
demand is less to-day than a week ago. In truth it is now no easy 
matter for « colliery owner to book a transaction with an iron- 
master for more than a small quantity. The bulk of the business 
doing in this department is due to sales made at and about 

uarter-day. From 8s. 6d. to 10s. must be quoted as the price of 
the bulk of the forge coal now consumed in South Staffordshire 
and East Worcestershire. 

The Birmingham and district trades maintain that steadiness of 
tone which has been their leading characteristic for some time. 
With none of the foreign markets has there been any substantial 
improvement, but the consignments to continental and other 
customers do not zive reason for complaint, and healthiness dis- 
tinguishes the home demand. Mill and forge machinery, gas and 
water mains, and other heavy castings, are being sold with a fair 
amount of freedom. Less is doing in the various descriptions of 
galvanised ironwork. There is a slight falling off in the inquiries 
for chain cables and anchors, but tolerably full employment is still 
afforded to the operatives at edge-tool works. For tinned and 
enamelled hollow-ware and the smaller castings some fair orders 
are in course of execution ; and minor miscellaneous industries are, 
with rare exceptions, satisfactorily situated. 

By a fire which has occurred on the extensive premises of Mr. 
Jas. Lewis, Cheapside, Birmingham, the largest of the three ware- 
houses of that firm containing a good stock of finished iron and 
brass bedsteads, machinery, tools, and the like, has been completely 
wrecked. The damage is believed to exceed £1000. 

The report for 1875 of the directors of the Birmingham and 
Midland Counties Val de Travers Paving Company, Limited, shows 
a gross profit of £937 6s, 5d., as against £325 19s. 8d. for 1874. 

The directors of the Birmingham Wagon Company have declared 
a dividend of 10 per cent. per conuen tan the past half-year, and 
a bonus of 5 per cent. for the year upon the original capital. 

The Midland Wagon Company directors have an interim 
dividend for the half-year ending December 31st last, also at the 
rate of 10 per cent. per annum on the ordinary, and 6 per cent. per 
annum on the preference shares. 

The Ironworkers’ Association in the North of England have just 
appealed to the Birmingham Trades Council to help the distressed 
ironworkers in the North, but the council, while expressing 
sympathy with them, has determined to make no appeal to the 
societies in the district on their behalf. 

The first annual meet the Spon Lane Colliery Company, 
West Bromwich, has been held since my last report. Statements 
which were read showed that considerable plant and machinery 
had been put up since the operations had commenced, and that the 
winding shafts were parti cleansed, It was thought that the 
thick coal would be reached in June, and that the roads to the 
maiden mines, of which there are sixty-three acres, would be driven 
by November. The colliery, it was stated, was not within the area 
of the Mines Drainage Commissioners. After some discussion as 
toa 7 amount of the purchase-money having been paid before 
coal been got, the report was adopted, and the directors were 
re-elected ; but the question of remunerating them for their ser- 
vices was deferred, after two close divisions, till the next annual 
meeting. 

The estate which, before his recent failure, Mr. H. J. Marten, 
trading as the Parkfield Iron Company, owned, extending over 
230 acres, and comprising valuable mineral property and a plant of 
five blast furnaces, was on Wednesday offered for sale by auction 
at Wolverhampton. The biddings commenced at £15,000, offered 
by Mr, Alfred Hickman, and in two stages went up to £16,500. 
At this price it was withdrawn, it being stated that the surface 
outlay alone amounted to something like £35,000 to £40,000, and 
that on the estate there were three miles of tramways. 

In connection with the proposal of the Dudley Town Council 
te borrow £30,000 for carrying out a system of deep. drainage for 
the borough, an inspector from the office of the Local Government 
Board has held a public inquiry, Evidence both in favour of and 
against the scheme having been given, an adjournment till April 5 
was made to allow a proper representation of the outlying districts. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

TueERe has been less doing in the iron trade of this district 
during the week than during a similar period for several months 
past, and prices are again easier. Makers of pig iron generally 
exhibit a disposition to give way in ag when business to any 
considerable amount is to be secured, but just now there seems to 
be no real market at all for pig iron, and no prices which makers at 
present would consider reasonable would apparently induce specula- 
tive purchases, whilst the legitimate caste ef consumers, 
judging from the orders which are nowkeing given out, are of the 
most insignificant character. Lancashire makers have been quoting 


a little lower in the last few days, but not low enough to secure 
business where they have to meet the competition of other brands, 





and their sales are chiefly confined to small lots in districts near their 
own works, where they have an advantage in the rate. Local makers 
of No. Ses Tiakan ate eortens burke tab den eh cnecl aie 
64s., and No, 4 fi at 62s, per ton, butin the case of a order 
offers at under these would, no doubt, be entertained. 
Middlesbrough makers have been offering in this district at very 
low figures. Good brands of No. 3 f delivered into the 
Manchester district being quoted at 58s, 9d., and No, 4 foundry 
and forge at 58s. 3d. ton, but even these low prices have not 
brought forward much business, Manufactured iron is selling at 
about late rates ; ordinary bars delivered being quoted at £7 15s, 
to £7 17s. 6d. per ton, but there is no life in the trade, and the few 
orders that are given out are for the smallest possible jots, 

The finished ironworks generally are badly off for orders, and at 
one large steel works in this district they have been compelled te 
close their rolling mills entirely for the present. Founders of 
heavy machine and engineering castings are also in much the same 
position, and there is such a keen competition for what orders are 
in the market, that it is almost impossible to obtain remunerative 
prices, and some firms talk of closing their works, 

The hopes which Lancashire furnace proprietors entertained at the 
commencement of the year of bri more of their plant into 
operation seems now to be abandoned, and fully half of the local 
furnaces are still out of blast. 

Since by 3m hard last report the death has been announced 
Mr. Evan Leigh, a scientific engineer who held a very prominent 
— in this district. Mr. Leigh, who was the president of the 

anchester Scientific and Mechanical Society, and was present at 
the annual soirée of the above association held a fortnight previ- 
ously, was carried off suddenly by an attack of heart disease, and 
his death is one which has ca much regret in the district. As 
the inventor of the twin screw for steamships which has been 
generally adopted both in the mercantile service and the British 
fleet, Mr. Leigh will be remembered as an important contributor 
to naval architccture, but in the manufacturing district of 
Lancashire he was specially known for his many improvements in 
mill machinery. A subject in which Mr. Leigh has taken consider- 
able interest was a project for transporting railway trains on ship- 
board, and at the soirée of the Manchester Scientific and Mechanical 
Society, he exhibited a model of his design. Mr. Leigh was a 
member of the Institute of Mechanical Engineers, and took an 
active part on its Manchester committee. For about two years he 
has been an associate; of the Institution of Civil Engineers, he 
was also an associate of the Institute of Naval Architects and a 
member of the Society of Arts. 

Mr. Joseph Twibill, of Manchester, maker of the well-known 
Twibill fuel economiser, has this week filed a petition for liquida- 
tion in the Salford County-court with liabilities amounting to 
£25,000, and this has given rise to rumours of other difficulties in 
the iron trade. 

In the coal trade there is no improvement to report. Stocks 
generally are accumulating, but not as yet to any e extent, 
owing to the pits, in the majority of cases, not working full time, 
the winding of coal bei. — when there are no wagons in the 
sidings into which it abe ed. In common classes of coal there 
is a good deal of pushing for orders, and the better qualities are 
also easier in price, several firms in the Wigan district having, 
within the last few days, reduced their pit quotations for best Arley 
from 14s. to 13s. per ton, and Pemberton 4ft. is offering more 
ce 4 at 11s, to 11s. 6d. per ton, although there are a few cases in 
which about 1s. per ton more than this is still being asked. 
engine classes af coal are becoming rather more difficult to obtain. 
and in some quarters, owing to the 1 d production, values 
have a tendency to stiffen, but there is still plenty of slack offering 
in the market at low prices. 

The shipping trade is quieter than it has been for a considerable 
time past, and there are large supplies of coal offering for shipment 
at Liverpool and other ports of the Mersey, for which there is little 
or no demand. Prices are weaker to the extent of 6d. to 1s, per ton 
as compared with last week. . 

There is still an agitation for a reduction of colliers’ wages in 
South Lancashire; and, as one of the largest firms is mentioned as 
likely to move in the matter, there is now more probability of some 
general action being taken before long. 

The Union Railway Carriage and Wagon Company, Chorley, has 
declared a dividend after the rate of 10 per cent. per annum. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been little or no movement of any importance here 
during the past week. In no single department of the heavy iron 
or steel trades do I hear of there being any really appreciable 
revival of activity. An indication of this is furnished by the fact 
that the shares of the recently-formed William Jessop and Com- 

ny (Limited), with £10 each paid, are now quoted on the Sheffield 
Btock Exchange, at 33 to 34 discount. The concern, I should 
state, is one of the foremost in the trade, especially in respect of 
sheet- steel for penmaking. There are few new orders of any 
moment in the market, except one or two ifications for 
water and gas pipes and other large castings, The Preston Gas 
Company is asking for a supply of 12in., 9in., and 6in. turned and 
soon caab iron pipes. The Leeds Waterworks Committee requires 
1000 to 2000 tons of pipes from 24in. diameter downwards, and 
other undertakings of a similar description are likely to come for- 
ward before long. The Staveley Works, near Sheffield, which have 
long made a special feature of this class of castings, have several 
orders in hand, one of their best customers in this particular ty a 
being the Sheffield Waterworks Company. This company has, 
within the past few years, spent great sims of money in renewing 
and extending its service pipes, and has remodelled its mains for 
the purpose of perfecting the distribution of water. Mr. John 
Ayris, C.E., of Norwich, has had the work in hand—indeed, 
I am not sure that it is even now eg men tem has, 
in carrying out the various schemes, laid down great addi- 
tional lengths of mains. Moderate sized pipes and castings 
of that class are now obtainable 'at £5 10s, or even less, 
per ton, with irregular castings at proportionate figures. At 
the quotation first named it is evident that there is little profit 
obtainable, even by those concerns which produce their own pig 
iron and have abundance of Taking a average pig for 
foundry uses at £3 5s., or even £3, with coal at little over cost 
price of 7s. to 9s. per ton and day labour at 5s. to 7s, there is but a 
small percen of profit in vending the finished article at the 
figures named above; there is, however, no alternative. The great 
firms of Scotland and the North of England, besides those of West 
Yorkshire and Derbyshire, are all ready to compete for any order 
worth the having, and so run down prices to their lowest possible 
limits. In many other branches of the chief local industries, a pre- 
cisely similar state of affairs prevails. In steel rails, for instance 
quotations appear to be rapi y descending to a level at which all 
ordinary experience fails to make profitable. Only last week a case 
in point arose in which a contract for a comparatively small lot of 
these rails was taken from a home railway company by a firm in 
this district, at a price which can under no circumstances be made 
to yield even a moderate working profit; the figure, I was told, was 
not a great deal over £8 per ton. The pig iron cost £3 12s, 
6d. to £3 15s, at the producers works—say £4 per ton 
delivered. Fuel may be put down at 8s. per ton for the “‘ blowing,” 
reheating, hammering (or ing) and rolli processes, 
and wages in one way or other will run up to a serious item, not to 
mention waste and misha; I am not pretending, of course, to 
= these things with the precise accuracy of a prime cost 
clerk, but doso merely to show how bare many branches of trade 
are and how desperate the struggle is. 

The Parkgate Iron Company has just restarted three other 

uddling furnaces, making a total of twenty-seven now in operation. 

e Nos. 2 and 3 plate mills were also recommenced on Monday, 
there being just now plenty of orders for plates in the market, 
Some of the Parkgate men who had been out on strike have fallen 
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in with pare: g uta propositions and have resumed work. The 
leading Sh firms are doing pretty well in ship and boiler 
plates, not to mention the armour-plate department. These last 
are so well em that a short time ago at one establishment 
one of the boiler plate mills was utilised forthe purpose of turning 
out the i eg classes of armour-plates, 

Russia has almost ceased to be one of our customers for armour, 
the Government there having erected works of its own for i 
these ponderous ironwork productions. At one time the Czar was 
one of our very largest buyers. The Admiralty and War Depart- 
ments of our own Government take a proportion of the Sheffield 
cutput of boiler and ship-plates. ey, as well as sundry foreign 
Governments, maintain a staff of testing inspectors here. They 
have offices provided at the ops and Atlas establishmen s. 
Turning to the pig iron market for a moment I have to record that 
hematites, whether ordinary or Bessemer brands, are steadily firm 
at the cog ak oem in THE ENGINEER price list of to-day, but that 
common ities of North-country or local make something like 
1s. to 1s. r ton weaker. I hear of two or three lots of 200 to 
400 tons od having changed hands during the week at the 
weaker quotations. 

In merchant irons of ordinary brands there is very little being 
done. Common bars are selling at a trifle under £8 per ton at the 
“works, or £8 2s. 6d. delivered in Manchester or Liverpoel. Good 
ordinary bars fetched £1 more money, and superior North Stafford- 
shire, such as J. B., are £11 to £11 5s. per ton. The Farnley Iron 
Company, near Leeds, quote their boiler plates under 24 cwt. each at 
£24 10s. per ton ; 24 cwt. to 3 cwt. at 10s.; 3 cwt. to 34 owt. 
£27 10s.; and 3} cwt. to 4cwt., £29 10s, Their strips for welded 
tubes, 1 to 10 W.G. are £26 10s., and 11 to 14 W.G., £27 10s. 
They quote sheets of 11 to 17 W.G. at £26 10s., angle and T’s at 
£24 10s., }3 rivets at £27. Their bars are £21 to £24, and their 


. rounds up to +; are £21 to £25; bars for railway tires are 


£23 up to ewt. each, and ordinary railway axles to 5 cwt. 
each are £22 10s.; plain shafting forgings under 5 cwt., at 
£26; up to 10 cwt., £28; and to 15 cwt., £30. Their piston 
vods under 3 cwt. each are £27, with proportionate 
augmentations for larger sizes. Some of the local edge tool 
manufacturers are at present very well and satisfactorily engaged. 
In one case, that of a firm well-known throughout the whole world 
for the uniform excellent quality of its productions, the workmen 
have permission to work as many hours as they think proper in 
excess of the ordinary day’s labour ; they are availing themselves 
of the chance to begin about 6 a.m. and cease at 9 or 10 pm. 
Sheep-shears are amongst those cutting instruments which are now 
in best request. They, with the other goods at gto most sought 
after, are largely exported to the Cape of Good Hope, Australia, 
New Zealand, and South America. Special articles for the West 
Indies are also selling very well. 

The directors of Messrs. H. and 8. Barker and Co., Limited, 
Mexboro’, have declared an interim dividend at the rate of. 10 - 
cent. The Wakefield Rolling Stock Company have declared a 
dividend at the rate of 7 per cent. perannum. The York Gas and 
Water Companies have declared dividends of ‘10 and 7 per cent. 
respectively. The dividend of the Sheffield Banking et is 
at the rate of 16 per cent. out of net profits of £50,841, for last 
year. The Leeds and County Bank, Limited, pays at the rate of 
10 per cent., and the Exchange and Discount Bank, Limited, Leeds, 
124 per cent. The directors of Joseph Rodgers and Sons, Limited, 
Sheffield, the principal cutlery manufacturing concern in the 
world, have declared a dividend of 174 per cent., as against 15-per 
cent. for the previous year. At the meeting of the Sheffield Wagon 


Glasgow at from 14s. to 16s. per 24cwt. delivered, 
apg me Apart 6d. to 10s. 6d. per ton; splint, 
—~ 3. Wishaw main, 7s. 9d. to 8s, 3d.; smithy, 13s. 6d. 


At a conference of miners’ delegates held in Glasgow a few 
days ago, the general tenor of the given in was that 
the employers had declined to concede the advance of wages 
sought for. Mr. Macdonald, M.P., delivered an address on 
the mt position of the coal and iron trades, and the further 
legislation necessary for the protection of the miners’ lives. 
He challenged the opinion recently expressed by Lord Aberdare 
that the workmen were. driving the trade from the country, and 
said that if this were rag pane pie a er ing high 
rates. He cited the case of an owner of land who, he said, had 
the audacity to declare that the miners were never content, while 
he was dae pre -| the sixth of the value of every ton of coal raised. 
He qu statistics to chow that the iron trade of Great Britain 
had aapeeees during the last year, thon 
during 1873. In 1866, when iron was 
the wages of the colliers was 5s. 6d. per day. Now it was but 4s. 
and 4s, 6d., and this simply meant that the mine-owners 
pocketed the money they were able to pay in 1866, because 
the men were not in a position to refuse to work at the terms 
offered. He went over “the entire mining map of England” to 
show that the colliers there had higher wages than are paid here, 
and remarked that it was necessary that all employers should enter 
a common market, and if the miners of Scotland allowed their 
masters to undersell others, they were committing a wrong to their 
English friends, both masters and men. With regard to the second 
part of his subject, Mr. Macdonald said there was only one method 
of securing safety in mines, and that was the total prohibition of 
powder wherever fire-damp is known to exist. He was of opinion 
that Government should be called upon to interfere in this matter; 
that the miners should have some control over the unskilled men 
put into the pits by the employers; and that when accidents 
occurred through the negligence orignorance of these, the employers 
should be held liable. 

e work of recruiting the miners’ unions is proceeding very 
slowly. The strike in the Glasgow district continues, and Mr. 
Macdonald has advised all the young men to go and work elsewhere, 
leaving the old ones on the ground. 

The prospectus has been issued of the Glasgow Coal Exchange 
Company, Limited, the capital being £120,000 in 12,000 shares of 
£10 each. Several weeks ago I intimated that the directors, who 
are all influential gentlemen connected with the trade, had pur- 
chased a block of buildings for the sum of £96,800 for the purposes 
of the Exchange. Only a portion of these will be required, and 
the rest will be let, yielding a r: turn which is expected to turn out 
greatly to the advantage of the company. It is proposed to place 
a loan of £75,000 over the buildings, pon | only to i £3 5s. per 
share, which, it is believed will suffice, and the shareholders are 
afforded the prospect of nearly 9 per cent. dividend. The works 
connected with the great hall of the Exchange, which is to be 
built behind the property, with an entrance from the front, will be 
proceeded with as soon as possible. 

An action is now pending in the Court of Session at the instance 
of Mr. W. A. Finlayson, a shareholder in the Blochairn Iron Com- 
pany, against the directors of the company seeking recovery of 
£1000 paid for shares by the pursuer, who alleges that there were 
false and misleading statements in the prospectus, for which the 
directors ought to be held responsible. Answers have been lodged 
on behalf of the directors, who declare that they relied upon the 
valuati of the works, &c., and believed that the undertaking 


coals sell in 
the f.0.b, 


not so markedly as 





Company to day (Thursday), 10 per cent. dividend was adopted 
At Leeds, on Tuesday, Mr. John Muckle, raanager of the York-road 
Tron and Coal Company, was fined £20 and costs for a breach of 
the rule in violation of which a miner had 2lb. of gunpowder loose 
in the Broomhill pit. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

ANOTHER fall of prices has occurred in the iron market this week, 
and the extent of om eos has been limited. The number of fur- 
naces in blast just now is 117, being even fewer than at the same 
date last year. Of the make a considerable quantity is being sent 
into stock, both at the works and at the public stores, The stock 
under warrant in Messrs, Connaland Co.’s Glasgow stores on Monday 
night was 61,762 tons. The shipments are slightly heavier, but 
they do not come up to those of this time last year. Warrants 
have declined in value from 1s. to 2s., and there is an almost com- 

lete absence of anything like firmness or tone in the market, 
Goonisetlens in' Friday’s warrant market were few, and there was 
a fall in prices, business being done at from 62s. 74d. to 62s, 44d. 
cash, and 62s, 9d. to 623. 74d. one month. There was a further 
reduction on Monday to the extent of 44d. Business opened at 
62s. 3d. cash and 62s. 6d. one month, and quotations fell in the 
course of the day to 61s. 9d. cash and 62s. one month. Tuesday’s 
market was very flat at a further decline, a small business having 
been done at 61s. 9d. and 61s. 6d. cash, and 62s. one month open. 
Wednesday’s warrant market was quiet, with business at 61s. 9d. 
one month open, and 61s. 74d. cash. To-day—Thursday—the 
market was also quiet, with a slight tendency to a further 
decline, business being done at 61s. 6d to 61s. 44d. cash. 

The prices of makers’ shipping brands have all been reduced 
since last week, the extent of the reduction varying from 6d. to 
2s. 6d. G.m.b., Nos. 1 and 3, declined 1s. each ; Gartsherrie, Nos. 
1 and 3, 1s. 6d. ; Coltness, Nos. 1 and 3, 1s. 6d. ; Summerlee, Nos. 
1 and 3, 1s.; Langloan, No. 1, 1s., No. 3, 2s.; Monkland, No. 1, 


1s. 6d., No. 3, 2s.; Clyde, No. 1, 1s., No. 3, 6d. ; Govan, Nos. 1 | 


and 3, 1s. 6d. ; Calder, Nos. 1 and 3, 2s. ; Glengarnock, No. 1, 6d., 
No. 3, 1s, 6d. ; Eglinton, Nos. 1 and 3, 2s. ; Dalmellington, Nos. 1 
and 3, 2s. ; Carron, No. 1, 1s.; do., specially selected, 2s. 6d. ; 
Kinneil, Nos. 1 and 3, 1s. each. The “‘ prices current ” in another 
column of THe ENGINEER supply the exact prices of the different 
brands after these reductions have been made. 

The shipments of pig iron from Scotch ports during the week 
ending the 5th inst amounted to 6328 tons, being 582 more than 
in the previous week, but showing a decrease of 1220 tons as com- 
pared with the export of the corresponding week of 1875. The 
imports of Middlesbrough pigs at Grangemouth for the week ‘were 
3210 tons, giving an increase of 1320 as compared with those of the 

revious week, but 420 tons less than in the corresponding week of 
Tost year, 

At a number of the malleable works there is just at present a 
sufficiency of employment, but the demand continues to decline. 
Prices areas yet nominally maintained, but it is anticipated that 


. unless orders should immediately come to hand in greater numbers, 


a reduction will have to be made. Pipe makers continue to have 
abundance of work for the local and English markets as well as for 
foreign countries; but the consignments abroad of general iron 
manufactures from the Clyde are small in comparison with what 
they have been in some former times. 

Since the date of my last letter there has been another reduc- 
tion in the price of coals, which may almost be said to be general 
in all the mining districts of Scotland. At the present moment 
our coalmasters are to a considerable extent dependent upon the 
metropolitan and southern markets generally for their trade, the 
home demands being so limited. To get English orders they are 
obliged to sell at very small prices, and I am assured on the best 
authority that coals are now purchased at the Lanarkshire 

it heads at little more than half the prices current in 

taffordshire. Of course in the case of the quantities sent 
to England, the cost of transit absorbs the greater part of 
the difference, but still Scotch coal can be delivered in the 
Thames at rates low enough tocommand purchasers. But not 
very many of our coal masters have as yet taken to this species of 
t , and it is with great difficulty that a market can be found 
at present for the yield of the mine. In point of fact, thousands 
of tons are being sent into stock. For inferior kinds of coal and 
for dross there is hardly any demand whatever. Household 


would be a successful one, investing considerable sums of money 
in the faith that it would be so, They admit that the loss on the 
company’s trading, &c., as at 14th August, 1875, had been calcu- 
lated at £180,800, but alleged that these losses were caused by 
the failure of the Messrs, Hannay, the vendors, and by the unto- 
ward state of the market. Mr. Grieve, M.P. for Greenock, whose 
name was circulated as a director, answers that he never gave 
authority for this being done, and denies all liability. The share- 
holders of the company resident in England are taking separate 
actions against Mr. Chadwick, who recommended and floated the 
company. 

The sixteenth general meeting of the shareholders of the Glasgow 
Caradon Consolidated Copper Company, Limited, was held in 
Glasgow on Monday. Mr. Archibald Arrol, chairman of directors, 
| presiding. The report was a favourable one, showing a balance 
of profit of £4255 2s, 5d. An interim dividend of 5 per cent. had 

previously been paid, and a further dividend of 10 per cent. was 
now declared, making 15 per cent., free of income tax, for the 
year. The shareholders were well satisfied, and voted the 
— an allowance of £100, to be apportioned as they might 
ink fit. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir cannot be said that the pig iron trade of Cleveland is in so 
satisfactory a condition as when I last reported upon it. Since 
then the returns of the Cleveland Ironmasters’ Association, for the 
month of January have been published, and have disclosed the 
awkward and unpleasant fact that makers’ stocks have increased 
| since the comencement of the year to the extent of 19,509 tons ; 
| and this condition of affairs is neither mitigated nor counter- 
| balanced by an increase in the production of pig iron for the month 
| equal to 5895, as compared with the preceding month of December. 
| The inevitable effect of this disclosure has been to cause consider- 
able depression amoéng makers of pig iron, while merchants, who 
| had bought for a rise, are in deep distress over the unexpected turn 
| that the erratic course of trade has thought fit to take. It is 

generally calculated—and general calculation is not wide of the 

mark—that the opening of a new year should witness a very con- 

siderable increase of business, mt induce a greater firmness of 
| prices. But, on this occasion, the very opposite result has come to 
pass. The trade of December was fairly prosperous, and decidedly 
progressive ; that of January has been disappointing and retrogres- 
sive in the extreme. Even sanguine speculators look upon the turn 
in the tide as a bad augury for the trade of the year ; and croakers 
are not wanting who maintain that we shall have an even more 
ruinous and commercially disastrous twelvemonths than we had 
last year. I lay no claim to the prescience necessary to speak on 
this matter, but most assuredly there is no present symptoms of a 
better condition of things. 

The total number of blast furnaces now built in the Cleveland 
district is 158. Of that number 116 are now in blast, and 42 out 
of blast. Ascompared with this time last year there is an increase 
of four furnaces built, and a decrease of eleven in the number of 
furnaces in blast. Six furnaces are in course of erection in different 
parts of the district. 

It will be remembered that Messrs. Bolckow, Vaughan, and Co. 
determined at their meeting in the early feck of last year to re- 
move their steel works from Gortoa, in Manchester, to Eston, in 
Cleveland. Since then nothing has been heard of the project, and 
I find that many people are anxious to know whether or not the 
project has been B ops es abandoned, On making inquiries into 
the matter, I find that the directors are still in the mind to carry 
out the scheme, and as a matter of fact they have already made 
some progress, but. the unremunerative condition of the steel rail 
trade, and the inauspicous prospects of the future have deterred 
them from prosecuting the undertaking with anything like vigour. 
Not a little interest is felt in the consummation of this scheme, 
inasmuch as there is a growing feeling in favour of adapting existing 
works to the manufacture of steel rails, and the experiment about 
to be made by Bolckow, Vaughan, and Co., will, no doubt, largely 
indicate to other firms how far they ought to proceed in the direc- 
tion aimed at. Some of the rail-making firms in the Cleveland 
district have done no good for a long time, and the sooner some 
change of policy and management is initiated in thess cases the 
better will it be for all concerned. 











An exception to this rule—for I am afraid it must be : 
as the rule that rail-maki Paty athe pare Fa ca 
loss—may be mentioned in case of the Britannia Iron Com- 


pany, Middlesbrough—one of the largest concerns of its kind in 
the country—which held its annual ing on Friday last, Mr. J. 
, oat The direct 4 


\ e that, 

the depressed state of trade, they had been able to keep the works 
fully going during the year; that the total output of rails 
during the year was 51,821 tons, ascompared with 42,362 for the pre- 
vious year, and that the profit and loss account showed 8 gross profit 
of 494 18s. 8d. on manufacturing account, which, r payi 
£4502 0s. 10d. for interest upon the mortgage, left a net balance 
£7992 17s. 10d. It is a great thing in times like these to avoid loss, 
much more so to make a profit, so that the report of the directors 
was hailed with much satisfaction. 

The total make of iron rails in the North of England has been 
ascertained to be as nearly as possible for the past three years as 
follows :—1873, 324,440 tons; 1874, 265,021 tons; 1875, 246,218 


_ Failing agreement on the part of the blast furnacemen on Tees- 
side to accept the notices of reduction of their wages to the extent 
of 5 per cent. the employers have, in the meantime, allowed the 
notices to iapse without airing the proposed reduction. In 
this case, therefore, the wages will continue unaltered, at about 9 
to 10 per cent. above the rates of 1871. 

The increased flatness of trade is indicated by the mineral traffic 
returns of the North-Eastern Railway Com » which, for the 
week ending Saturday last, were £2429 tons less than for the corre- 
sponding period of last year. At the iron market held at Middles- 
brough on Tuesday, No. 3 was quoted by makers at 51s. per tan, 
but merchants were prepared to sell at 50s. to 50s, 6d., ing a 
further fall. Some of the chief makers, however, are very well 
sold forward, and are not therefore dis materially to abate 
their quotations. Practically the position of the pig iron trade 
remains the same as last aah. 

Mr, Registrar Hazlett, sitting as chief judge in the London 
Court of Bankruptcy, has confirmed a scheme of settlement under 
which the Hartlepool Ironworks are to be carried on by Mr. Thos. 
Richardson, late M.P, The scheme was agreed upon at a 
meswes of creditors held at Darlington on the 22nd of December 


ti 


ing at 60s. 6d., he said | tons. 


The managers of Bolckow, Vaughan, and Oo., have presented to 
Mr. Edward Williams, their late general manager, and now cf the 
Rosedale and Ferryhill Iron Company, silver plate of the value of 
£300, and a diamond ring worth £60 for Mrs. Williams. 

The delay in the publication of the award relative to the proposed 
reduction of 14°6 per cent. in the wages of the Durham coal nuiners 
has excited some impatience on the part of both masters and men, 
who look upon it as totally unnecessary. The aw: of Mr. 
Herschell, M.P., in reference to the Northumberland coal trade is 
not likely to be without its effect in determining what shall be the 
rate of wages paid to the Durham miners. Meanwhile the award 
relative to the wages of the latter is now daily expected. 

The condition of the coal trade in the North of England 
remains as unsatisfactory as ever. Most of the pits are working 
more or less short time, and the demand for coal generally does 
not seem to improve, so that there is no chance of coalowners 
raising their-quotations. Household gas and steam coal may atill 
leave a very slight margin of profit, but at present rates profit on 
coke and manufacturing coals is quite out of the question. Best 
coke is quoted at about 12s. 6d. to 13s. at the pits and ovens, and 
inasmuch as only 57 per cent. of coke is yielded by the Durham 
coal, while the cost of conversion is about 2s. per ton, it is onl: 
too obvious that the margin of gain, if any, is infinitesimal, 
Employers and coalowners are considerably put about in their 
efforts to accommodate the cost of production to the net realised 

rice of their produce. Wages are a tolerably elastic element, at 

east they have been so far; but there are other charges, such as 

royalty, rent, stores, losses, &c., which cannot be so well adjusted 
to the circumstances of the market. In not a few cases arrange- 
ments were made during 1872 and 1873 for paying an increased 
price of 6d. to 8d. per ton for royalty rent, and this charge is of a 
more or less permanent character, the unearned “ increment” 
falling to the lessor, whatever fate may befall the lessee. It is 
notorious that some expensive colliery undertakings have lately 
lost a lot of money, some in the ordinary course of trade, 
and others in the development of their operations, which would 
-have brought them to hopeless grief had it not been for the large 
reserves of capital by which they are supported. 

The hearing of the claim made by the Cleveland ironstone mine- 
owners for a reduction of 2d. per ton in mining wages will come on 
before Messrs. Bell, M.P., ak Macdonald, M.P., and Mr. Serjeant 
Wheeler, Q.C., the umpire, on Saturday, at the Westminster 
Palace Hotel. The case was all but concluded at Saltburn last 
week ; but Mr. David Dale will make a reply on behalf of the 
owners, and Mr. Shepherd will also say something by way of 
closing the case of the men. It is probable that the award will 
not be given for some days afterwards. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAVE just had a good insight into the state of the tin plate 
trade, which, both as regards Monmouthshire, and Glamorgan, has 
been kept going with tolerable briskness, while the iron trade could 
scarcely be supposed to exist. ‘*T have been offered,” said a large 
maker, ‘‘ 19s, 6d. for a good e of coke plate delivered f.o.b. in 
Liverpool less 4 per cent,” is would yield to maker at works 
17s. 9¢., or at least 2s. less than actual cost of make. It is no 
wonder that such a state of things as this reveals necessitates a 
reduction. It was announced lately in these columns that such a 
step was imperative, and the men had notice on the 7th February, 
such notice to end in a month from date. The reduction will 
bring the price of puddling six-heat iron to 9s, 8d. per ton long 
weig t, which will still leave the rate 20 per cent. above that 
of 1872. 

Our tin plate manufacturers complain that Germany is competing 
successfully with them in the French trade, and this is not to be 
surprised at when the marketable rate of labour in the two 
countries is contrasted. , 

In the Aberdare Valley Mr. Wm Davies, formerly of the 

yad'ys Ironworks, is turning out an excellent make at low prices. 
I must note, too, that at College Works, Cardiff, Mr. Thomas 
Williams is now confining himself to tin bars. He has now ample 
orders. For coke bars his latest quotation, free at Cardiff, is 
£8 5s. : 

The iron trade is in a little ferment consequent on the reduc- 
tions which are to come into effect. Mr. Brogden, of Tondu and 
Llynvi, has led the van by the announcement of 74 per cent. 
reduction to his puddlers, and 12 per cent. to millmen and others. I 
have been informed that the council of the ironworkers’ union will 
consent to this, so no unpleasantness need be apprehended. All that 
is wanted is trade, and tise sorry to see that orders still lag in the 
distance. The only exports of any note during the past week have 
been two small cargoes of rails respectively to Salonica and Naples. 

Abertillery Ironworks are again in action after a brief strike, I 
find the breakage at the Dowlais Mills is not yet repaired, but the 

ical arrang ts are so good there, that me with dupli- 
cate aid, &c., little interference has followed. 

One hopeless sign as to the revival of the Plymouth Ivonworks yet 
awhile is to be seen in the conveyanceaway of thestock of Welshiron 
mine. From Merthyr it is now being sent to Briton Ferry, and 
that at Abernant to Cwm-Avon. Of course, Mr. Fothergill has a 
large mine field, and, in the event of a demand, stock can soon be 
obtained. 

De Bergue and Co., Cardiff, exhibit an improving business with 
boiler and tubular manufactures, and several large collieries are in 
course of supply. In the coal trade I have news of an important cha- 
racter, and in another column give the text of the accountant’s report, 
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BLACKFRIARS BRIDGES PAST AND PRESENT— 
“AN ACCOUNT OF THE REMOVAL OF THE 
OLD, AND CONSTRUCTION OF THE NEW 
BRIDGE. . 
A 


In erecting the staging on which the iron arches were to 
be placed and riveted up over.the navigable openings, the 
piles could only be driven as far as the inside of the booms 
which protected them from the river traffic. The piling at 
this point was made of double strength to provide for the 
extra strain caused by the iron ribs projecting, when placed 
in position over the centering on either side. After the 
end portions of the ribs had been fixed from each springing 
of the arch, the central lengths were brought by one of the 
strong traversers, and slid in sideways, in consequence of 
the top and bottom plates of the ribs breaking bond at the 
joints. This will be seen by referring to the engraving 
annexed, which shows a perspective view of an arch in 
course of construction over one of the navigable openings. 
Some of the iron ribs are completely fixed, while in other 
parts of the arch the ends are seen projecting over the 
centres, ready to receive the middle portions of the ribs. 
The spans of the openings are in the side or abutment 
arches 155ft., those at Nos. 2and 4, or intermediates, 175ft. 
each, and the centre one 185ft. The versed sines of the 








their arrises, were all gery in wooden boxes 
before being sent from Scotland, and the spaces between 
the wood and granite carefully filled in with soft packing. 
In removing them on the works a deep lewis was 
let into the centre of each stone from which it was slung, 
and carried to its destination. When they were bedded 
a circular plate of 5 Ib. lead was cut less in diameter than 
the stones, and placed between them to prevent the arrises 
from coming into contact. This was successfully done, as 
no practical d occurred to the columns in fixing them, 
while a fine joint was obtained between each block. These 
stones weigh from 10 to 12 tons each, and are very beau- 
tiful specimens of what can be done in granite work. 

The capitals on the tops of the columns are, like the 
bases, constructed of the best selected Portland stone; 
they were fixed in the rough, and afterwards carved in 
position. There is a considerable amount of work in these 
capitals, which took a long time in completion. The 
designs are very bold and effective, varying at each 
column on either side of the bridge. In those of the 
western, or up-river side, are representations in groups of 


they were very P renga stones; and for fear of destroying 
ey 
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various kinds of birds and plants that are to be found up 
the Thames, while on the eastern, or down-river side, 
marine birds and plants are represented. 

In ourimpression for Nov. 5, 1869, we briefly described the 
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Brigade. The little volume before us is enhanced in value 
by the reputation of its author; while the subject of which 
it treats an almost universal interest, because 
every one in the present day goes to the theatre, and 
many people know that-in going they incur a certain, 
and not gt sO pp risk of losing their lives. It 
is probable, indeed, that if the real magnitude of this risk 
were understood, either a radical change in the construction 
of theatres would be rapidly effected, or actors would find 
themselves playing to remarkably minute audiences, At 
the end of his treatise, our author gives a list of theatres 
which have been destroyed by fire since the year 1772. 
This list, Captain Shaw tells us, he prepared from many 
sources and with much difficulty. It is correct as far as 
it goes, but it is not in any sense of the word complete. 
Imperfect as it is, it errs in saying too little rather than 
too much, and yet the figures are sufficiently startling, In 
204 years 112 theatres have been destroyed outright by 
fire in Great Britain, France, America, Austria, Spain, 
Italy, Germany, Sweden, Turkey, Malta, and Russia. Our 
author does not give any precise particulars as to the 
number of lives lost, but he calls attention to the fact that 
the conflagration of a theatre is frequently accompanied 
by an immense destruction of property. Thus, when the 
theatre in D -lane was burned down in 1772, no fewer 
than 60 houses shared the same fate. “In addition to the 
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NEW BLACKFRIARS BRIDGE—ARCH IN COURSE OF CONSTRUCTION. 


arches, from springings to soffits, are, in the side arches, 
11ft. 74in., in the two intermediate arches 13ft. 10$in., and 
in the centre arch 15ft. 1l}in. The soffit of the latter is 
25ft. above Trinity high-water mark, and the others in 
proportion. There are nine main ribs in each arch, placed at 
a distance of 9ft. 6}in. from centre to centre. As they 
were fixed, they were tied together with strong diagonal 
bracing, riveted to them longitudinally and transversely. 
While the ironwork of the arches was being proceeded 
with, the ornamental stonework of the piers, consisting, 
firstly, of the Portland bases that were to receive the 
columns, was being fixed in position. The bosses were worked 
from the best Portland stone that could be procured. 
They were bedded on Portland cement, and very care- 
fully set. The portions to be ornamented were left rough, 
and carved after the stones had been permanently fixed. 
Next came the red granite columns. ese consisted of 
three stones each; the columns varied in the height from 
the tops of the bases to the underneath sides of the caps 
between 10ft. 4in. to 11ft. 8}in., the former being 6ft. 8in. 
in diameter at the bottom and 6ft. 6%in. at the top, and 
the latter 7ft. 4in. diameter at the bottom and 7ft. 2in. 
diameter at the top. These columns came from quarries 
in the Isle of Mull, from whence they were taken to 
Glasgow, and the blocks worked and polished in a large 
lathe erected specially for the purpose, before being sent 
by railway to London, and then brought on trucks to 
the bridge. They had to be most cnneldily handled, as 





opening of the bridge for traffic, and we illustrated the capital 
of the column on the pier next to the Surrey abutment on 
the up-river side of the bridge. This represents a group 
of cranes and up-river plants, and is very effective. Above 
this is the Portland dog’s tooth course, and the granite 
parapet course of the recess which finishes the pier. We 
also illustrated in the same impression one of the pedestals 
which rise from the abutments. There are four of these 

destals, two at each abutment at either end of the 

ridge. They are intended to receive statues or groups of 
sculpture, which if placed thereon would greatly add to 
the appearance of the approaches. They are built in 
granite ashlar masonry, with handsome Portland cornices, 
and finished with granite blocking courses on the top. 
The iron cornice a handrails of the bridge, as with the 
rest of the bridge, are in the style known as Venetian 
Gothic. It seems a pity not to utilise such positions as the 
abutment pedestals would afford for placing first-class 
groups of sculpture upon them. 








LITERATURE. 


Fires in Theatres. By Eyng M. Suaw, London Fire Brigade. 
London: Spon. 1876. 

PropaBty there is no greater living authority on fires, 

their causes, and the methods of preventing or suppressing 

them, than Captain Shaw, the head of the London Fire 








destruction of theatres,” writes Captain Shaw, “ there 
have been many accidents with consequences in themselves 
more or less serious.” He supplies some facts illustrative 


of this statement, but for the present we shall confine our 


attention specially to fires in theatres. The object with 
which Captain Shaw has written he thus explains. It is 
“to indicate the principal points of safety and danger in 
such places, and to awaken general attention and interest 
to a subject of more or less personal concern to nearly all 
who live in civilised communities at some period or other 
of their lives.” In pursuit of this object Captain Shaw 
lays down a series of propositions or instructions which, if 
carried out, would limit the range of a fire, and secure the 
safety of the audience. The first and most importazt con- 
sideration is so to arrange matters that the occurrence of a 
fire in a theatre may not cause loss of life to the audience. 
In order to secure this object, it is essential that certain 
rules should be observed in the construction, not only of 
the auditorium but of the whole building; any departure 
from these rules will entail greater or less danger, accord- 
ing to the importance of the rules which have been broken. 
The best ible means of securing the safety of an 
audience is to provide perfect facilities for their escape 
from the building without crushing or trampling on each 
other. The next best thing to attain the same end is so to 
construct the building that the risk of fire shall be reduced 
to a minimum; and to provide means of localising a fire 
should one break out, and thus restrain the conflagration 
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within mere Soe until, at all events, the perry ae 
escape. For this latter purpose a very small space of time 
a Loans =a psy — 7 ‘ 

ptain Shaw is 'y justified in laying down even 
in detail the principles on which a theatre should be con- 
structed; but the further we get into his book the more 
evident does it become that nearly all the theatres in Great 
Britain at. all events, and ially in London, have been 
constructed in direct violation of the rules prepared by 
our author. For example, we are told that a theatre 
should never be closely surrounded by houses. This being 
the case, there is y a theatre in London which can be 
considered safe, with two or three exceptions. “The prac- 
tice of entering and leaving such a place by a e or set 
of passages through other buildings, and not direct from the 
street, is one so obviously dangerous in the extreme, that 
it must be a subject for wonder how it can ever have been 
permitted in any country gag | even the pretence of 
superintending the care of its inhabitants.” Not a few 
London theatres are constructed in this fashion; and in 
one case the most important entrance is through a tunnel 
carried from one street and under another. Assuming 
that a theatre stands almost isolated, it is practically safe 
from being set on fire by the burning of Tay tapan. 
buildings. It can only have a fire from within to gu 
against, and so an important advantage is gained; but 
when isolation cannot be secured, then the outer walls of 
the threatre should be very strong, and made without 
openings communicating directly or indirectly with the 
adjoining houses, so that if the house next door should be 
burned down the theatre may escape. This general prin- 
ciple admits of being carried out, we think, under all 
possible conditions. We wish we could say as much of all 
our author’s suggestions. One of the best, and, unfortu- 
nately, one of the most difficult to carry into practice, is 
that the lobbies running round the auditorium should be 
sufficiently capacious to contain the whole audience at once 
lightly crowded together, or at the rate of 250 square feet 
of floor space for every 100 persons. There is hardly a 
theatre in London in which this could be effected, and some 
theatres have for certain portions of the house, as, for 
example, the upper boxes and the pit, no lobby whatever. 
It must be understood that Captain Shaw’s object is that 


. in case of fire, before the audience would have time to 


quit the theatre, they could find safety by escaping into 
the lobbies, when a wall would intervene between them 
and the flames. We have no doubt that the expedient 
would be effectual, and that the arrangement proposed by 
Captain Shaw could be carried out when “money is no 
object.” But it is obvious to the most careless reader that 
it is impossible, perhaps, to devise red system of securing 
the immunity of an audience which would prove more 
costly. It cannot be adopted at all in the case of old 
theatres, and it would cost too much for adoption in any 
new theatre of much less importance than an opera heuse. 
Before quitting this portion of our subject we may add 
that we cannot refrain from taking a little exception to 
one of our author’s suggestions. ite very properly states 
that all passages leading to the auditorium should be 
wider at the outer—or street—than at the inner end, in 
order that a crowd rushing out may obtain more and more 
room as they proceed, But he then goes on to suggest 
that in all such passages barriers should be erected, pro- 
jecting alternately from either side of the passage, and 
that the space between these should be not greater than 
will suffice to accommodate about fifty persons at once. 
The purpose of the barrier is to prevent a rush and the 
congestion of the passage. Now, under certain conditions, 
the use of such barriers is highly commendable, but we 
submit that these conditions do not obtain under the 
circumstances. The barriers would do more harm than 
good. If the passage opens as it proceeds, then it is 
almost certain that the narrow end will not admit people 
enough to choke the wide end. A thoroughly aw Ae 1 
rule to which no exception can be taken, is that all flights 
of stairs should be provided with a hand-rail at each side. 
The rails detract from the width of the stairs it is true, but 
their presence net only prevents persons from being over- 
turned by the crowd behind, but it gives confidence, and 
enables persons to run down stairs much more quickly 
than they would do without the rails. We must refer our 
readers to the work itself for much that is valuable and 
pertinent on this question of getting audiences rapidly out 
of theatres, and proceed to consider briefly what Captain 
Shaw says regarding the internal arrangements of such 
buildings. 

The first great principle to bear in mind is that as a fire 
is more likely to occur on the stage or behind the scenes 
than in the auditorium, the greatest pains should be taken 
to keep it from extending from the locality of its inception 
to the auditorium or “front of the house.” To this end 
the house should be divided into two distinct portions, one 
before, the other behind, the curtain, by a massive wall, in 
which must, of course, be constructed the opening for the 
proscenium ; the side openings establishing communication 
elsewhere between the two portions of the building, are to 
be provided with iron doors. All this is very practical, 
and to the purpose. It is clear, however, that iron doors 
would be expensive superfluities, so long as the stage 
opening was left unclosed. To deal with this Captain 
Shaw raises the old and much-discussed question concern- 
ing the possibility of using a steel or iron curtain. 

At the great opening an effectual protection could be obtained 
by means of a metal curtain to be dropped at a moment’s notice. 
. . . « Such curtains, it is true, have before now been tried 
and have not found favour with managers, but that does not at all 
affect the subject under consideration. . It is quite certain 
that there are thousands of engineers, both in this and other 
countries, who would not hesitate to accept an order for such a 
curtain, and if not hampered by restrictions, would guarantee that 
fire could not get through for an hour or so, which is much more 
time than would be required for saving, first the audience, and 
afterwards the auditorium aud other parts of the building. 

On this point we are perfectly in accord with Captain Shaw. 

We should convey an erroneous impression concerning 
our author’s views if we concluded this notice without 
explaining that he is careful to suggest means for prevent- 
ing fires and extinguishing them should they occur, which 





a to be designed with consummate knowledge of the 
su ject, and an accuracy and completeness of detail which 
go far to render his book a ect guide for theatrical 
managers. All that he has to say on this subject is, of 
course, applicable to any theatre, however faultily con- 
structed, and is, in this sense, more valuable than the first 
portion of the volume, which, as we have said, contains 
much that is absolutely inapplicable to existing theatres. 
We can, however, for this very reason, heartily commend 
the book to architects who may be called upon either to 
design or remodel theatres. If they cannot carry out the 
advice which Captain Shaw gives in whole, they can in 
part. We cannot conclude this notice better than with 
the following quotation of the last paragraph in the first 
section of the book :— 

In conclusion, it may be asserted that, although a theatre badly 
built and ey protected is not only dangerous in itself but 
a source of danger to all buildings in its vicinity, nevertheless 
there is no difficulty whatever, unless expense be ranked under 
this head, why a theatre should not be so constructed, divided, and 
otherwise laid out and arranged, that it might contain a smoking- 
room, and if necessary, even kitchens, with as perfect safety as 
the present refreshment saloons, and at the same time insure the 
absolute safety of the audience and the partial safety of the build- 
ing and its contents in case of fire. 

The remaining portion of the work is taken up with a 
very graphic account of the five great fires of the Paris 
Opera House in 1763, 1781, 1788, 1871, and 1873, and the 
list to which we have already referred. 








NOTES ON A VISIT TO CHEMICAL WORKS IN 
FRANCE IN THE SUMMER OF 1875.* 
By Mr. R. C. CLAPHAM. 


DurtnG the past summer I had occasion to pay a visit to France, 
and I took the opportunity of making enquiries about, and 
personally visiting, some of the large industrial works there. To- 
night I propose to read to the members a few short notes, mostly 
made on the spot, specially referring to the soda manufacture in 
France. This industry is interesting to us in this locality from 
various points of view. It is to France that we indebted for the 
process now universally adopted for making soda in England; for 
Gay Lussac’s important invention for saving nitrate of #oda; and 
for many other chemical inventions of great practical utility. Ina 
paper read before the members in 1869, I stated that not many 

ears passed away, after the establishment of the first soda works 
in Paris in 1794, before our own townsman, the late Mr. William 
Losh, commenced soda works on the Tyne—this district being, in 
fact, the cradle of the soda manufacture in England. 

The chief points of interest I was desirous of directing my atten- 
tion to were: The difference in the arrangements and construction 
of the works in the two countries; the quality and cost of the raw 
materials employed in the manufacture; the technical results 
obtained in the different departments ; and the organisation of the 
French workmen, and the wages paid. To some extent all 
a vary in different parts of France, but the main features may 

given. 

There appear to be no published statistics in France relating to 
the consumption of materials in chemical works, or the products 
therefrom. Perhaps one of the best tests as to the extent to which 
the soda manufacture is conducted in any locality is the consump- 
tion of salt, and I took some pains to ascertain this in France, and 
as far as I could learn the total consumption for chemical works 
did not exceed 120,000 tons pa annum. Part of this is employed 
in simply making sulphate of soda for glass works, and the remain- 
der in making soda. When we recollect that the salt used on the 
Tyne alone amounts to about 190,000 tons annually, the quantity 
used in France appears very small ; this is partly accounted for 
from the fact of France being an importer of chemicals from 
England, and also that owing to her bright and clear atmosphere 
re her sunny skies, the use of chemicals in which soda forms.a 
part is not required. Chemical works are situated in different 
parts of France—at Rouen, Lille, Chauny, Alais, Marseilles, and 
other E poe A few of these works are extensive, and one which I 
visited used as much as 20,000 tons of salt yearly. 

The supply of raw materials is obtained from various sources : 
pyrites are chiefly got in France itself and from Belgium, and the 
cost at some of the works is 47s. per ton as compared to 26s, in 
England ; salt costs about 28 francs a ton, the Belgium ground 
rock salt, which is at present being [imported there, being rather 
less ; manganese of 70 per cent. costs as much as £8 10s. per ton. 
Coals are obtained in large quantities from the Pas-de-Calais, also 
from Belgium, and certain classes of coal from the Tyne and 
Cardiff. The French coal is not at all bad for firing purposes, but 
contains a good deal of ash. It costs from 26 to 28 francs a ton. 
The supply of limestone is both abundant and cheap, and costs only 
a few francsaton. It will be seen from the above that raw mate- 
rials in France are much dearer than in England ; this partly arises 
from the position of the works and from other local causes, but still 
the fact remains the same. On the other hand, wages of workmen are 
all lower than in this country, but at the same time the work turned 
out by each workman isless. It may, however, be safely stated that 
the daily wages in France, for this class of work, are from 20 to 30 per 
cent. lower than with us. As far as I could myself judge, from 
seeing the workmen at work, and also from visiting their houses, 
which I had an =< neared of doing, they were industrious, frugal, 
and orderly, drinking being little known. 

Broadly speaking, it may be said that in France nearly all raw 
materials) employed in chemical works are much dearer than in 
England ; that the labour is cheaper, and that the quality of the 
products manufactured is practically far superior to the importa- 
tions from England. 

A few technical details may not be out of place before this 
society. The pyrites used are generally non-cupreous, and contain 
46 to 48 per cent. of sulphur. The charge in the burners is light, 
not exceeding 7 cwt. in twenty-four hours; the burners are care- 
fully attended to, and leave an ore containing not more than 1} to 
2) per cent. of sulphur. The yield of sulphuric acid, as might be 
expected under these circumstances, is very good, being about 135 
per cent, on the pyrites. Owing to the heat of the climate in summer, 
the chambers are usually entirely roofed in, and are kept very 
neat and clean inside; the passages. The men in this department, 
as in all others, work twelve hour shifts, and are paid 3s. per day, 
as against 5s, on the Tyne. In the sulphate of soda departments, 
the furnaces are large, and have three beds, but they only work 
2} tons of salt in twenty-four hours, as compared to about 10 tons 
here. This small quantity is worked chiefly with the object of 
getting a complete condensation of the hydrochloric acid gas ; the 
quality of the sulphate of soda is consequently very fine. The 
hydrochloric acid gas is first passed through long cooling pipes to 
an extensive series of Woulf’s fire-clay bottles, which are 
manufactured very skilfully and at moderate prices in different 
parts of France. It may be stated that it usually requires about 
100 of these condensing bottles to each furnace, and by this slow 
and careful method of working, the gas which finally escapes to 
the chimney is reduced toa mere trace. As far as I could calcu- 
late on the spot, the system of condensation is considerably less 
costly, as far as erection is concerned, than the stone or brick con- 
densers in England. The results are also better, as is shown in 
many places by the green fields and growing trees near the works. 
The acid obtained is very strong, standing 30 to 32 Tw. The 
workmen are paid 3s, 4d. per day of twelve hours. 

The balling process again is different to ours, The sulphate, 
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coal and limestone, are first all finely ground, and a much 
heavier c of the mixture than we use is put into the furnace 
at one time, but the number of balls made is less. For instance, 
in some places 17 cwt. to 18 cwt. of mixture constitutes a ball, 
and five or six balls are drawn out in a twelve-hour shift, and in 
other places the weight is greater, being as much as 40 cwt., and 
two or three balls are drawn out in twelve hours. Owing to the 
slowness of working and the moderate fire-heat applied, it is not ~ 
found necessary to use much more than the chemical equivalents 
in the mixture; for instance, instead of using 50 per cent, 
of mixing coals on the sulphates, the French only use 25 per cent. 
to 30 per cent. The balls produced are consequently nearly 
cream colour instead of black as with us. They are so dense and 
hard, however, that they find it necessary to have them broken to 
small pieces before being sent to the vats. The wages in this 
department are 3s. 4d. per day, as compared to 5s. 3d. here. The 
vat liquors are generally boiled down in open pans by the waste 
heat of the ball furnace, the salt being fished out, and the remain- 
ing red liquors are used in making caustic soda, In some works the 
black salt so obtained is re-dissolved in pure water, settled, and 
then evaporated and calcined in brick furnaces with a dished bottom, 
similar to those used in England twenty-five years ago. The soda 
ash obtained by this plan of working is very white and pure, and 
nearly resembles the English refined alkali. 

This calcined ash is used in making the French soda crystals, the 
solution being crystallised in small metal dishes about 15in. to 
18in. diameter and 9in. deep, producing a very pe quality of 
soda. Ina hot climate like that of France it would be found very 
difficult to crystallise the soda liquors in large vessels as in Eng- 
land, but the use of small vessels appears to overcome the difficulty, 
and the produce obtained is quite as large as in the colder climate 
of England. The dishes are placed in long rows, two deep and 
four in height, and appear to be age 4 woled, the cost of wages 
not — more per ton than with the large oe cones 
here. The soda is afterwards carefully dried on shelves in another 
room, and then packed in casks for the Paris market. Owing to 
the care and cleanliness throughout, and the chemical purity of 
the materials, the French soda brings two francs ag cwt. more in 
the Paris market than soda imported from England. 

I will now turn for a few minutes to the bleaching powder pro- 
cess, Atthe time of my visit, the Weldon patent had not yet 
come into operation, but several works were already erecting plant 
for that pu Iwill therefore describe the old manufacture, 
which is so familiar to most of us in this room. Instead of using 
the large square stills which we have in this country, the French 
use a small retort made of fire-clay, and nearly similar to the 
Woulf’s bottles already referred to, a charge of about 50 lb, 
weight of ground manganese is used, and hydrochloric acid of 30 
to 32 Tw. isadded. In some works this vessel is heated from below 
by means of a flue, and in othersit is heated by steam; an almost 

plete d position of the manganese takes place, which sub- 
sequently produces a larger yield of bleach than in England—no 
manganese being practically wasted. The chlorine is conveyed 
part of the way to the chambers in glass pipes, so that from the 
colour of the gas itis not difficult to see when the manganese is 
worked off and the still is ready for another charge. The bleach 
chambers are made of stone flags, containing a series of shelves, on 
which the lime is spread, and the bleach is not brought up higher 
than 32 deg., which is the usual French standard. In one works 
which I visited, as much as 6000 tons were made annually. 

At some of the works it was pleasant to notice, in a social point 
of view, that large schools were being established for the education 
of the chidren of the workmen. I visited a school where 600 
children were being taught ; news-rooms, concert-halls, and bil- 
liard rooms, were also connected to the same works; and on 
Sundays the men and women flock to these places of amusement 
in considerable numbers to enjoy themselves, 

In England chemical manufacturers have for many years past 
laid themselves out for the establishment of works with very 
large productive powers, quantity being the main thing in view. 
The reason given for this has been that owing to our high-priced 
labour it was absolutely necessary that a large weekly turn-out 
should be accomplished. Apparatus in chemical works has also 
been constructed on a similarly gigantic scale, and in this com- 
petitive race I fear it must be acknowledged that superior excellence, 
good colour, and general chemical purity, have to some extent been 
forgotten. On the other hand, the French, with their dear 
materials, their small but many times multiplied apparatus, the 
constant application of the chemical laboratory to every process, 
the cleanliness and care of their frugal and saving workmen, are 
producing chemical products which, although in nearly all cases 
dearer than in England, are certainly of superior quality, from 
which the English manufacturer may take a lesson. 











THE EsPINASSE PUDDLING FuURNACE.—The Firminy Ironand Steel 
Company have already put up four of these furnaces, which have 
been at work three months, and six others are to be erected before 
long. From tables, supplied by M. Verdié, of the results given 
during the month of last November with the Espinasse, compared 
with the ordinary furnace in the manufacture of puddled steel, it 
appears that the saving in scrap for the maintenance of the hearth 
is about 11 kilogrammes—30lb.—per ton of the metal dealt with, 
that the production is increased by 35 per cent., that the waste is 
slightly a, that the consumption of coal is reduced -by about 
31 per cent., and that the cost. of labour is reduced by about 
one-third. The quality of the metal produced is good, being much 
better than that turned out by hand, The paddles last about 
twelve days, and the lower part of the shaft carrying them need 
only be renewed after a month’s working. The total cost of main- 
tenance per month is 23f. 70c.—18s. 114d.—as compared with 47f. 
—37s. 7d.—for the ordinary furnace, 

Vicars’ IMPROVED SELF-STOKING FuRNACE,—We have recently 
inspected one of Vicars’ self-stoking furnaces, in which the in- 
ventors have introduced some important improvements. The 
general construction of this fuinaze is too well known to 
call for a detailed description. It may be well to state, how- 
ever, that the fuel is fed on to the fire-bars by means of 
plungers, while the fire-bars themselves have a peculiar motion by 
which the fuel is gradually carried to the back of the grate, In the 
new furnace, this movement of the fire-bars is obtained by using 
only one cam shaft instead of two shafts, as in the old machines, 
and the mechanism for working the plungers has been simplified 
and made more compact. The most important modification, how- 
ever, consists in the total abolition of the bridge and the reduction 
in the length of the fire-bars, which are only twofeetlong. By the 
action of the bars, the incandescent fuei is carried forward and * 
forced or pushed into the flue, where it forms a continuation of the 
fire, the whole of the flue b ing a bustion chamber, thus 
providing a larger space for the complete mixture of the products 
of combustion than is the case in the furnace of any ordinary in- 
ternally-fired boiler, the radiant heat acts on the whole surface of 
the flue, and the escaping gases, instead of acting only on a portion 
of the upper part of the flue, are diffused and act upon the whole, 
thus, it is claimed, largely increasing the direct action of the fire on 
the boiler. A sheet iron draught plate is placed across the end of 
the flue near the end of the grate, which can be readily removed 
when it is requisite to take out the ashes and clinkers. In many 
cases this plate is dispensed with, except when starting the fire, as 
it is found that the free passage of air through the incandescent 
mass in the flue gives increased burning power, and wwe 
increased evaporation. Messrs. Vicars have already altered about 
twenty of the furnaces erected by them, so far as the shortening of the 
fire-bars and the abolition of the bridge, retaining the old feeding 
mechanism, and in every instance the alteration is stated to be 
giving satisfaction. The modifications introduced by Messrs. 
Vicars are important ones, and if they are successful in practice, 
may lead to many furnaces being altered even if mechanical stoking 
is not adopted. 
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RAILWAY MATTERS, 


AN appliance intended to prevent accidents from railway carriage 
doors flying open, through their not having been securely fastened, 
has been tried on the Northern of France Railway. Steel springs 
are fitted between the plates of the hinge, so as to prevent a door 
from remaining closed without at the same time being hasped. 


Cox. YOLLAND, in reporting on a collision near Stafford, on the 
London and North-Western Railway, on the 15th of December, 
1875, says :—‘‘ I have examined the reports of the collisions which 
have occurred during the present year, and find that, under very 
similar regulations and similar practice with respect to the passing 
of distant-signals at ‘danger,’ that no less than thirty, out of a 
total of ninety-nine collisions, may be said to have resulted from 
the permission to run past the distant-signal while standing at 
‘danger,’ instead of absolutely stopping at it, and then drawing 
within it, and that these thirty collisions involved the deaths of no 
less than ten passengers and two railway servants, and injuries to 
295 passengers and twenty-one railway servants, Six of these 
collisions occurred on the London and North-Western Railway, 
under the regulations which I have recited.” ’ 


Tue Philadelphia Bulletin says :—‘‘ The plans and specifications 
for the Centennial passenger depdt of the a Railroad 
Company are now ready, and work on the building will be com- 
menced in a day or two. The depdt is to be situated on Elm- 
avenue, near the intersection with Belmont-avenue, and south of 
Machinery Hall. It is to be one storey in height, with four orna- 
mental towers, and isto be built of wood. The general waiting 
room is to be 100ft. by 130ft. ; the ticket office, 40ft. by 30ft. ; 
the ladies’ waiting room, 81ft. by 100ft., and the baggage room, 
49ft.;by 100ft. There will be three platforms, built in a semi- 
circle, 1650ft. in length. When the trains arrive they will see by 
a signal box,, placed at the switch on the straight track, which 
track is.clear, and will pull up to the platforms and the passengers 
will disperse without entering the depdt ; but for departing trains 
every one must pass through the dept. On the side of the depot 
will be erected a porch divided by'a fence. Passengers for New 
York will pass out on one side of the fence to their trains and the 
passengers for Washington on the other, and the passengers over 
the main line will go out at the front of the depot. This will pre- 
vent strangers from taking the wrong train, as the fences are con- 
tinued over the platforms. The building will be completed by the 
1st of May.” 


Tue St. Gothard Railway Comeenr have just published their 
monthly statement of the progress of the works of the St. Gothard 
Tunnel during the month of December. The position of these 
works at the 3lst of December, 1875, was as follows :—Total 
length driven, 5409°80 metres; length remaining to be driven, 
9510°20 metres; total length of tunnel, 14,920 metres, The fol- 
lowing statement shows the monthly progress made during 
December, and the position of the different kinds of work at the 
end of 1875 :— 


South side. 














| North side. | | 
| Goeschenen. | Airolo, | P 
} 1 38 
ge (eg | 2a! Be [Bal 38 | Se 
Description of works. | —2 |E2 | 2B | £2 £e Sa) 88 
134 Id 8 | PO 4 ie 2S | 38 
\49198 | 83 | 38 133 83/1 3 
bos |S | A | HS S| aR | 2 
{22> |PA | S35) ae |eAl Ss. | as 
$8 188/58 | 88 (8a) O38 | 
|Ae 4 pas | 3: Ba |. 
Leading heading .. .. .. 2771°5/30°3 |2810°8/2509°090°0|2599"0'5409°80 


| | | 
Enlargement of roof ..  ../1372*8)}188°0)1480°8 1074°0'78"0)1152°0 2632°80 











Following tunnel or cuvette '1815°1 68°8|1378-9) 7900 510 841°0 2219°90 
Enlargement of do. . 603°6| 902) 693°8 479°0.51°0) 530-0 1228-80 
Completed tunnel .. 88°0} —| 880 145°0 — 145°0 233°80 
Masonry, arch.. «.| 692°0} 40°8) 732°8) 825°36\4"64) 830°0 1562°S0 
» east side wall... 400°0] 69°0| 469°0; 101°9} — | 101°9  570°90 
» west do, ..| 414°5] 44°5| 459°0 690°6'39°1| 730°0.1189°00 
» invert . oe] —|—-}-{/-J-|}-li- 
Diameter .. 2... ee ee] m= | = | = | 126°0) — | 126°0 126°00 





THE Railway Association of America has been dissolved. The 
president of this association, Mr. Thomas Allen, has issued the 
following circular : ‘f The failure of members of this association to 
attend its conventions, and the general lack of interest evinced by 
members in the subjects brought before the association for discus- 
sion, and its objects generally, render the continuance of the 
organisation impossible. In April last, my address to the 
association at its annual meeting pointed out the work that had 
been attempted, the work that had been done, the abstract bene- 
fits arising from the existence of such an organisation, the benefits 
that would arise from a truly national railroad association, and 
the means by which such an association could be made vigorous 
and useful. This address was printed and mailed to every 
manager and director. A vote was at the same time asked from 
the managers on the question of continuing the organisation. The 
response was so feeble as to leave no doubt that the association 
would not receive the hearty support which alone could enable it 
to accomplish useful ends, I have, therefore, no course left me 
but to recommend the winding Py of the association. The secre- 
tary’s report accompanying this shows the liabilities up to Nov. 1 
to amount to 1400 Hols. ; by the time the work of winding up is 
concluded, this indebtedness will be slightly;increased. I suggest 
that a final call be made on{members for 10 cents per mile 
operated, which assessment will, it is estimated, realise a sum just 
sufficient to cover the liabilities, The secretary states that while 
the Journal of the association has not as yet received sufficient 
financial support to place it on & permanent basis, it has been 
received with so much favour as a useful work that he will con- 
tinue the publication, and to that end will devote part of the sum 
shown as ine to him for salary.” 


THE special committee aetin’ by the General Ticket Agents’ 
Association of the United States to arrange and recommend a 
schedule of Centennial passenger rates, recently held a meeting at 
Philadelphia, and will — to the association at its special meet- 
ing to be held at Louisville, Kentucky, February 9th. Ten out of 
the thirteen members of the committee were present, and Western 
roads were well represented. It was decided to recommend a 
reduction of 25 per cent. on present rates for the round trip from 
all points of the country east of Omaha to Philadelphia or New 
York. Tickets will be sold from May 10 to October 31. They will 
be good for thirty days only from points east of Omaha, and 
probably the time will be shortened from points within a day’s ride 
of New York and Philadelphia. It will also be recommended by 
the committee that round tickets from the West be made good, 
eastward, over one route, and westward over another route. Thus 
visitors to the Centennial can come eastward via Chicago, Detroit, 
Niagara Falls and New York, and return by way of Baltimore and 
Washington. Passengers will be allowed to break their journey at 
pleasure, except within a certain distance of New York and Phila- 
delphia, which properly includes local travel, Excursion tickets at 
reduced rates are already arranged from New York and Philadel- 
phia to Niagara Falls, the St. Lawrence, and the New England 
States. The four trunk lines will erect an American tourist 
ticket office on the Centennial grounds, to be operated by the com- 
panies in concert, The plan of the building will probably be a 
model American railway station. It is understood that trains will 
be run between New York and Philadelphia every twenty minutes 
during the ten hours of the day, and ample night trains will also 
be furnished. 





NOTES AND MEMORANDA. 


Give frequently cracks because of the dryness of the air in 
rooms warmed by stoves, An Austrian contemporary recommends 
the addition of a little chloride of calcium to glue to prevent this 

i ble property of cracking. Chloride of calcium is so 
deliquescent » salt that it attracts enough moisture to prevent the 
‘lue from cracking. Glue thus prepared will adhere to glass, metal, 
, and can, ,it is said, be used for putting on labels without danger 

of their dropping off. é 

A SOUND writer, called an opeidoscope, is a new invention, On 
the end of a two-inch tube is pasted a piece of thin rubber or tissue 
paper. In the centre of this is fastened a piece of pagent a 
one-eighth of an inch square. Hold this end in the sun and the 
other end in the mouth, and sing or speak in it. The ray of ieht 
reflected from the mirror falling on a white surface describes 
curves and patterns differing for every pitch and intensity, while 
the conditions give uniform results, 


AccoRDING to the Zeitschrift fiir Biologie, H. Fleck has shown in 
a series of interesting and important experiments that there is 
arseniuretted hydrogen in the air of rooms, the walls or the carpets 
of which are coloured with Schweinfurth en, The dust of 
arsenic mechanically diffused in the air is therefore not the only 
cause of chronic arsenical poisoning.’ We must add the arseniu- 
retted hydrogen gas evolved from the decomposition of the free 
arsenious acid existing inthe green. The experiments of Fleck 
prove that this gas is liberated under the joint action of organic 
matter and moist air, and its presence is therefore possible wherever 
free arsenious acid comes in contact with organic matter. 


AccoRDING to the latest official annual report, there are in the 
Russian Empire, excluding Finland, Caucasia, and Central Asia, 
22,768 public elementary schools, with a roll of 942,487 pupils, 
754,431 boys or males, and 185,056 girls. There is therefore a pupil 
to every 48 male inhabitants and every 205 females, and a school 
to every 3294 inhabitants of both sexes, The German provinces 
take the lead in education. They boast a school to every 2044 
inhabitants, and a pupil to every 15 males and 24females. In the 
districts of St. Petersburg, Moscow, Charkoff, Kazan, and Odessa 
between them there are about 11,000 schools, but,3138 of these are 
provided with teachers wLom the official report designates as totally 
unfit for their calling. 

A curious question of priority, says the Journal of the Franklin 
Institute, en Sane been discussed by the French Academy. It was 
to determine who is the first author that cited| the experiment of 
the two candles as proving that flame is a phenomenon produced 
by ignition of gas. M. Melsens, in a recent historic disquisition 
on Van Helmont, attributed the first mention of the experiment 
to him. M,. Chevreul said it had previously been described by 
Artephines, an Arabian alchemist of the second century.+ M. 
Calliburcés, having gone into 'the subject, first vindicated the 
priority for Galen, but later, found that Aristotle had spoken of 
the experiment five centuries earlier. In his ‘‘ Meteorologica,” 
Aristotle, to explain some luminous meteorological phenomena, 
compares them to the conflagration of gas which emanated from 
the wick of a candle recently extinguished. He was thus led to 
give an exact definition of flame : one which does not differ essen- 
tially from those of Newton and Davy. 


THE glaciation of the south-west of England has lately attracted 
some attention. Mr. Croll, speaking of the Great Baltic glacier, 
1000ft. or 2000ft. in thickness, is of opinion that if it be admitted 
that it passed over Denmark,—and of this there is good geological 
evidence,—then it is hardly possible to escape the conclusion that 
a portion of it at least passed across the south of England, entering 
the Atlantic in the direction of the Bristol Channel. Mr. W. C. 
Lucy has detected glacial strie on a mass of sandstone near 
Porlock. Mr. H. B. Woodward has recorded the occurrence of 
boulder clay near Yarcombe, on the Black Down Hills. Looking 
to the nature of the deposits found on these hills, he thinks that 


their formation may be attributed to marine action during the | 


glacial submergence, with the assistance of an occasional iceberg to 
bring the foreign material—quartz and quartzite-— which is mixed 
with the flint and chert drift. 


GEOLOGISTS have given us as a theory for the creation of 
columnar-formed trap rock that it is of igneous origin. Prof. James 
D. Dana says: ‘‘ While stratification has come from the successive 
formation of beds, these columns are a result of the cooling. 
Cooling causes contraction of the solid rock, and as cooling went 
on produced the fractures. These fractures are always at right 
angles, or nearly so, to the cooling surfaces. Where the rock 
fills the vertical fissures, the columns are horizontal. Even sand- 
stones have been rendered columnar where overlaid by beds of 
trap, or when they have been subjected otherwise to heat.” 
Electricity and motion have also been given as causes of the 
columnar forms of rock, but as another evidence of the correct- 
ness of the former theory it is stated now, although it has been 
long known to blast furnacemen, that ‘‘the sandstone bottoms of 
iron furnaces assume, from the long-continued action of heat, a 
distinctly columnar form, the old lines of stratification being 
obliterated, thus showing that heat, as well as electricity and 
mechanical force, was an agent in the production of the columnar 
form of rocks, 

In his recently published report on the trade of the treaty port 
of Kinkiang, on the River Yangtsze, the Foreign Commissioner of 
Chinese Customs furnishes some notes with regard to the mineral 
capers in olden times of the vast province of Kiangsi, in which 

e resides, as he thinks that ‘‘ they may be of interest to mineralo- 
gists when the time arrives for the exploration of China’s hidden 
wealth.” No mention, it seems, is made in modern Chinese works 
of the existence of minerals, but there is ample proof that they 
abounded some centuries ago, and probably are still to be found in 
sufficient quantity to repay working if properly mined, as with the 
native appliances of oes times it would be almost impossible to 
exhaust a mine. Coal does not appear to be abundant in the pro- 
vince—and, indeed, at the present time little, if any, finds its way 
to the Kinkiang market, but it is given in the Annals as a product 
of one department (Féng-chéng). Gold was also found in the 
streams 26 miles east of Féng-chéng, and 13 miles west of Lin- 
chuan, but the working was discontinued as unprofitable. Some 
centuries ago this precious metal was likewise found in the Jui-kin 
(literally, auspicious gold) district, which derived its name from its 
auriferous wealth, and about the same time—that is, during the 
13th century of our era—silver was obtained in four places, 
Copper is mentioned in the Annals as a product of the Si-shan, or 


MISCELLANEA. 


THE firm of Charles Fairbairn and Co., at Teams, Gateshead, is 
vo be known for the future by the name of the Tyne Boit and 
Rivet Company. Mr. Charles Fairbairn has retired from the firm. 


A CHANGE has been made in the firm of Guy, Swift, and Co., 
by the retirement of Mr. H. Augustus Guy,who has taken over with 
him the “invincible steel.” The business will for the future be 
carried on by Mr. Lionel Swift, under the same style as heretofore. 


ANOTHER patent fuel works has just been started by Messrs. 
Nixon and Bell, of Clydach, for the purpose of using the small of 
their Western Merthyr steam coal, which is known to be admir- 
able for fuel making. The works are capable of turning out from 
500 to 600 tons per day, and it appears there is already a good 
demand. The works have been erected from the plans, and under 
the direction of Mr. James Belton, of Swansea, 


Ar the weekly meeting of the Mersey Docks and Harbour Board 
on Thursday afternoon a memorial was received, signed by 19,000 
dock labourers, asking the Board to prohibit the introduction of 
portable steam engines for loading and dissharging vessels. The 
memorial pointed out that where such engines were employed the 
labour of eight, and sometimes sixteen or more, men was dispensed 
with. The Board agreed that the memorialists should be informed 
that the application could not be entertained. 

Conspicuous, if not foremost among the exhibits of this 
country at the Philadelphia Exhibition will be an extensive and 
artistic variety of the products of Messrs. Elkington and Co., 
Birmingham, They may be classed in four divisions, silver work 
proper, repoussé work in silver, iron, or steel, with enrichments 
of gold and silver in damascening, inlaying, and niello ; combina- 
tions of these methods with silver ; and enamels, cloisonnée, and 
champlevé. To these are added electrotype re-productions of 
examples from South Ksnsington, in silver and in copper bronze. 

Mr, WHiITTHORNE has introduced into Congress a bill prescribing 
the manner of making the annual estimates of expenditures by the 
United States Navy Department, which follows very closely the 
model of the English budget. It requires the Secretary of the 
Navy to submit the items under the several heads, which are now 
estimated for in bulk, For instance, under the head of Bureau of 
Construction and Repair, should this bill pass, the Secretary of the 
Navy would be required to give a statement of the expenditures 
needed in this bureau for the preservation of vessels on the docks 
and in ordinary, estimating for each vessel by name; for the pur- 
chase of materials and stores of all kinds, stating the proposed use; 
for labourers employed in making repairs in navy- es and on 
foreign stations, stating the class and number of labourers and 
amount per diem proposed to be paid; for the purchase of tools, 
wear and tear and repair of vessels, for building any new vessel, 
and for every other item of expense under the bureau, each to be 
given separately, 

ENGINEER-IN-CHIEF William W. Wood, Chief of the United 
States Bureau of Steam Engineering, has issued a circular, approved 
by the Secretary of the Navy, giving directions for the care and 
management of steam machinery, based upon late experiences in 
this and other services. ‘‘ Though given with special reference to 
the compound engines recently introduced into the service, it is 
certain,” the circular says, “‘ that much advantage will be derived 
from these instructions by officers in charge of machinery of the 
olden type, so far as they can be made to apply to it.” ‘The first 
twelve paragraphs cover the subject of ‘engines generally ;” para- 
graphs 13, 14, and 15, that of surface condensers, and paragraphs 
16 to 41, inclusive, relate to the care of boilers. Those entrusted 
with the care of machinery in ships are requested to devote them- 
selves to the consideration of the most important subject of the 
internal corrosion of boilers, and by inquiry and experiment endea- 
vour to determine how best to prevent it. Floet engineers are 
required to see that the directions contained in the circular are 
opened by engineer officers, 


Tue Admiralty intend the new class of armed despatch vessels 
to be really what they seem, as the indicated horse-power of their 
engines will be higher than that of any ship of war of equal 
tonnage afloat. With an actual displacement of barely 3700 tons, 
the Iris and Mercury, both building at Pembroke-yard, will be vro- 
vided with engines working up to the power of 7000 horses. Taking, 
as an example, the Boadicea, also an unarmoured vessel, now 
preparing for sea, we find that with an actual displacement of 
4027 tons, her engines are capable of developing only the power of 
5250 horses. The engines of the Téméraire, iron armour-plated 
ship, are of the same working power as those of the new class of 
armed despatch vessel, but her displacement is more than double 
that of the Iris or Mercury. As may be supposed, this power 
means money, and it is not surprising tc find that the engines of 
these vessels will be more costly than any at present afloat in an 
unarmoured vessel. This new class is designed with the view of 
keeping the sea, being handy under sail and swift under steam, 
and will be trey effective for the protection of commerce. 


At the quarterly meeting of the B'rmingham Town Council, on 
Tuesday, it was resolved to purchase 544 square yards of freehold 
land and buildings in Bell-street, for widening the thoroughfare 
and improving the approaches to the Market Hall, at a cost of 
£14,000. The Mayor—Alderman Chamberlain—presented a report 
from the Gas Committee for the half-year ended with 1875, 
which showed a net profit since the acquirement of the two com- 
panies of £25,338 15s, 11d. It was agreed that of this amount not 
more than £1000 should be given to the officers who had been 
instrumental in the transfer of the gasworks, and that the balance 
should be carried to a gas reserve fund, The Water Committee 
was authorised to construct additional works in connection with 
the reservoir at Whitacre, at an estimated expense of £4000, and 
Alderman Avery stated that the profits on the waterworks 
since the transfer had been £3663. Recommendations by the 
Public ;Works Committee for the construction of storm water 
outlets to prevent flooding in parts of the town at a cost of £5930, 
for spending £5000 in widening, deepening, and cleansing a portion 
of the river Rea, and for expending £6000, in co-operation with 
the Aston Local Board in widening, deepening, and cleansing the 
Hockley Brook, were all adopted. 


A LARGE and influential meeting of citizens, presided over by 
Lord Provost Bain, and attended by representatives of the cor- 
porations of the city, the University, and various public bodies, 
was held in Glasgow on Wednesday afternoon, for the purpose of 
making arrangements for the approaching meeting of the British 





hills to the west of the provincial capital, and in ther place 
there were several mines. Copper ‘‘ cash,” the only native metal 
po meng for the Chinese do not coin gold or silver, were formerly 
coined from the metal produced at Lin-chuan, and mines werefalso 
found in the adjoining department. Tin was produced in nine 
localities in the vicinity of An-yiian, and there were iron smelting- 
works in different parts, which, however, seem to have been dis- 
continued from unproductiveness. In the Kwang-sin department, 
where there are many hills named after the metals produced, the 
Annals inform us that iron was formerly found in three districts, 
and that at the date of the publication of that work, about 
A.D. 1730, that metal was said to be sti!l found at a village called 
Yung-lo, in the Shang-jao district. There is also a range of hills, 
known asthe Tieh-shan, or Iron Hills. Arsenic is abundant in the 
Kwang-sin department, but there are stringent prohibitions in 
force against searching for it. In the extreme south of the pro- 
vince tin and iron were found in the Meiling range, which divides 
the province of Kiangsi from that in which Canton is situate. 
With all this wealth hidden in the bowels of the earth, in a single 
province only out of the eighteen constituting China proper, it does 
seem marvellous that the Chinese Government should so blind 
to the true interests of the people as to throw every conceivable 
obstacle in the way of the development of the vast mineral resources 
of the empire, 





iation in that city. The executive committee reported that 
the general council of the Association had fixed that the meeting will 
begin on Wednesday, the 6th of September ; that a general com- 
mittee, with a membership of upwards of 400, had been appointed, 
and that the authorities of the University of Glasgow had offered 
to the Association the use of the commodious buildings situate in 
the western district of the city. A departmental committee had 
been appointed to make preliminary arrangements, and the heartiness 
which had been evinced gave promise of complete success attending 
the meeting ot 1876. These steps and others which had been taken 
were unanimously approved by the meeting. It was likewise 
resolved that the sum of £4000 should be raised as a guarantee 
fund, and it was mentioned by the Lord Provost that the City 
Corporation would head the subscription list with £500, Attention 
was called to the exhibition of art, products of manufactures, and 
of models of machinery in motion, which is to be held, and a hope 
was expressed that the exhibition would be worthy of the enterprise, 
handicraft, and engineering skill of the city. A resolution was 
adopted recommending that as it was anticipated a large number 
of strangers would be found at the meeting, the citizens and 
families in the neighbourhood of Glasgow should make such 
arrangements as would enable them worthily to maintain that 
reputation for hospitality for which the city had long been 
distinguished. 
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HIGGINSON’S SEMI-ROTARY ENGINE. 
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WE illustrate in the accompanying engraving one of the most | crank shaft, B crank pin, C piston, D valve, E cam, F cam wheel, | piston moves in the direction of the arrows. The advantages 
curious engines, perhaps, ever invented. Roughly speaking, Mr. | G valve spindle, H supply pipe. The steam is admitted on the | claimed for this ‘engine over the ordinary piston engine are— 
Andrew Higginson, a Liverpool engineer, has converted a con- | face of the piston C at D by the small valve d, which is worked | half first cost; occupies less than half the space; is governed 
necting rod into a piston. The engine is, however, very simple, | by the cam E, the governor moving in such a way that the full | expansively in an extremely efficient manner; and that there 
and will be easily understood from the engraving. A is the | boiler pressure is always admitted on the face of the piston. The | are fewer wearing parts. 








BOILER SHELL TESTING MACHINE. 


MESSRS, TANGYE BROS,, ENGINEERS, BIRMINGHAM. 
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_ THE subjoined engraving shows a machine, constructed by; for use in the works of Messrs, Henry Howard and Co., of Old | appliance consists ef a fixed hydraulic cylinder, 12in. in diameter 
Messrs. Tangye Bros., of Birmingham, for testing the tubes for | Hill, near Dudley, who are now making boiler shells with the | and 12in. stroke, connected to a travelling head by rectangular 
boiler shells up to 4ft, in diameter and 35ft. in length, to a pres-| seams welded throughout, and desire to test the soundness of | wrought iron bars, Sin. by 2hin., pierced with cotter holes 1lin. 
sure of 200 Ib, on the square inch, The apparatus is intended | the weld before proceeding further in their construction, The | pitch ; the platen attached to the hydraulic ram slides along thg 
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bars, When a boiler shell is to be tested, the travelling head is 
run out of the way along the line of rails, and the shell is run in 
on a truck; the head is brought back to its place, and the 
cotters are inserted in the nearest cotter holes. Pressure is then 
applied to the cylinder by means of hydraulic pumps ; the ram 
forces the platen against the end of the shell, and the joint is 
thus made tight, ready for*testing. The shell is then filled with 
water from a tank by means of a flexible hose inserted into a 
passage in the platen, while the air escapes by the tube marked 
B in the travelling head; this tube is made to slide diagonally, 
so as to suit any sized shell. The tube is then closed by means 
of a cock, and the test prcssure is applied by the hydraulic 
pumps. 

The method of welding the boiler seams employed by Messrs. 
Henry Howard and Co. is that patented by Mr. W. 8S. Suther- 
land, the engineer to their works, The seams are welded by 
means of a gas furnace placed over them; and special machinery 
has been made, either at the works themselves or elsewhere 
to order, for planing the plates, bending them into the form of 
tubes, and facing the ends of the latter, as well as for testing 
them by the machine now under notice. Tubes are being turned 
out by this firm from 8in. to 48in. in diameter, of any required 
thickness, and highly finished; and an order has just been com- 
pleted for tubes tapering from 20in. to 18in. in diameter, and 
pin, thick, calculated to stand a pressure of 70 1b, to the square 
inch, 








MULTIPLE DRILLING MACHINE. 


Te advantage of drilling the rivet holes in wrought iron 
structures, instead of punching them, has long been recognised 
by engineers, and although many arguments have been set up in 
favour of punching, and against drilling, yet the great hindrance 
to the adoption of the latter plan has hitherto been the tedious 
nature of the process, if carried out with single spindle drilling 
machines, and the delays and breakages, or other drawbacks, 
which have generally -been found to accompany the use of 
multiple drilling machinery. 

To overcome these difficulties the machine we illustrate at page 
118 has been designed. The illustration shows a machine in the 
form especially adapted for travelling over the upper or lower flanges 
of straight or hog-backed girders, and drilling through the whole 
of the plates at once, in the position they will permanently 
occupy. It is driven by a steam engine, self-contained, which is 
supplied with steam from a portable boiler alongside, connected 
by a strong flexible pipe. Messrs. Buckton have also made 
various machines with feet and tables, some with 10 spindles for 
drilling keel bars, and some with 50 spindles and upwards for 
drilling girder plates and angle irons, &c., before they are placed 
in position. In these machines the driving and feeding arrange- 
ments are the same as in the travelling machine, but whenever 
there are more than 10 spindles to be driven, as the endways 
thrust of the driving screw would become very great by the accu- 
mulated resistance of so many spindles, a remarkably elegant 
device is introduced, viz., the quick-threaded driving screw is 
cut with a right-hand thread through half its length, and with a 
left-hand thread through the other half, so that the end pres. 
sures are balanced, and the screw runs in equilibrium between 
its end bearings, and any undue friction against thrust collars is 
avoided. 

The arrangement of working parts in these machines is of such 
a nature that the combination may almost be regarded as 
bringing to bear six or more independent drilling machines upon 
one piece of work and under the eye and control of a single 
attendant. The importance of having each spindle as much as 
possible like an independent machine is, because, if the drills 
were all to act rigidly in conjunction, it would be requisite to 
maintain them all at ja exactly uniform length, whieh is most 
troublesome to carry out in practice, and should one drill fail 
while going through its work it would be necessary to withdraw 

the whole in order to replace it. 

In the present improved machine the whole of the spindles 
work normally in conjunction, being fed down together self- 
actingly, and also being run up quickly together out of their 
work by simply striking the feed belt on the group of pulleys at 
the left-hand end of the machine ; yet any one of them may be 
worked independently at pleasure, for, by giving the small 
handle of the feed clutch half a turn, the self-acting feed becomes 
disconnected, and the spindle may be wound either up or down 
by hand, with a removable hand wheel, as shown on one of the 
spindles. The drilling heads are also independent in their adjust- 
ment upon the cross-slide, to suit varying pitches of holes, They 
admit of being brought together within 3jin. Yet it will be 
observed that the driving wheels, by the arrangement of passing 
each other alternately at a higher and lower level, admit of 
being kept nearly 6in. fin diameter, and thus the stress upon 
their teeth is so light, that with well-formed teeth of gun-metal, 
driven by a steel screw, the wear is not appreciable. 


The method of securing each drill in its socket, is designed to 
obtain the perfectly true running of the drills, so that the drill 
points find their centres without the aid of a centre punch pop, 
and afterwards run truly through the work, and it enables any 
drill to be released by merely tapping one end of the small cotter, 
ami this may be done without stopping the revolution of the 
spindle, as would have to be done in the case of an ordinary 
cotter, or a set screw fixing. This part of the invention is 
applicable to all drilling machines, and forms a very efficient way 
of driving and securing a drill. The shank of the drill is truly 
parallel, fitting into a bored parallel hole in the drill socket. It 
has a flat formed on one side which serves to drive the drill, 
which is detained by a one-sided cotter going through the socket ; 
and by the taper on the cotter tightening against the flat on the 
drill shank, the drill is secured from dropping out of the holder. 

This improvement has been introduced, after long experience 
of the unsatisfactory nature of the ordinary methods in use for 
securing drills, viz., by having a taper shank, either square or 
round, driven up into a taper hole in the socket. In these cases 
the hold upon the drill is capricious, according to the precision 
with which the two taper surfaces fiteach other. The friction 
on the taper shanks will sometimes hold the drills so firmly as to 
give considerable trouble in releasing them, and sometimes so 
lightly as to let the drill drop when it passes through its work. 
Moreover, when the, taper shank is square, the difficulty of drift- 
ing the socket and shaping the drill shank, so as to be true with 
the axis of rotation, is so great, that drills so held can never be 
relied on to strike a centre without wandering. 

Our engravings give a perspective view of the machine, Fig, 1; 
2 front elevation, Fig. 2. Figs. 3 and 4 show the detail of the mode 
of fixing the drills. A is the girder upon which the machine is 
to operate; B are tlie drilling tools. These tools are secured in 
the sockets of the drill spindles ¢ by around parallel pin D, shown 
in Fig. 3, having an inclined flat formed upon it at e, which, 
when the jin is struck at the end f, tightens against a flat 
formed on tie round parallel shank of the drill, asshown. When 
the pin is struck at the end g it loosens its hold upon the drill 
shank. On the end of the driving screw K the belt drum M is 
fixed, which drives the feed pulleys N, the middle one of which 





is a loose pulley, the inner one the feeding pulley, and the outer 
one for running up the drills quickly out of their work. 

The feed and return motion are communicated to the spindles 
C by the screw O working into the worm wheels P; this screw 
when preferred may be made right or left hand for the same 
purpose as described for the driving screw K. The worm wheels 
P have an internal thread like a nut, which works upon the 
feed screw Q, whereby, when the screw is prevented from revolv- 
ing, the spindles feed down ; but if the screws are left free to 
revolve they will either revolve with the nut, or may be turned 
round by a handle, as shown at R, by which means the spindles 
C are raised or lowered at pleasure by the attendant, for although 
the nut may be turning slowly round it acts for all practical 
purposes like a fixed nut, because the movement of the screw by 
hand may be so much faster in either direction than that of the 

ut. 

The means whereby the screws are set free or prevented from 
revolving is shown at s, Fig. 3, where there is a small bush s' em- 
braced by a friction brake t, which is gripped or slackened by 
means of the small handle wu. By this arrangement the bush s' 
may be allowed to revolve or stopped at pleasure. The bush is 
fitted with a “feather key” taking into the feed screw; thus, 
when the brake ¢ is on the bush, the feed screw-cannot revolve, 
and the motion of the worm wheel operates upon it to wind it 
up or down. On the brake ¢ being released from the bush the 
screw becomes free to turn round by hand, carrying round with 
it the bush, and it may then be made to wind the spindles ¢c up 
or down independently of the movement of the worm wheel. 








CHANNEL COMMUNICATION. 


ALTHOvGH many attempts have been made on paper to solve 
the problem of the Channel passage, the only one which has 
gained practically even a limited amount of success is the twin 
steamer designed by Captain Dicey. But though the Castalia 
has certainly been found to be both a steady and comfortable 
vessel, in which even the most nervous traveller may embark 
without fear of suffering from the terrible mal de mer, still she 
lies under the great disadvantage of want -of speed, a disad- 
vantage ef no small account in the go-ahead times in which we 
live, when, to business men especially, the loss of half-an-hour in 
the day is sometimes a matter of the greatest importance. In 
any schemes therefore for Channel communication, we consider 
speed must on no account be sacrificed. But by this time it has 
been proved that in order to construct a comfortable and steady 
ship, entirely free from rolling, it is absolutely necessary that she 
should be of such a size as to be uninfluenced by the largest 
waves which she can meet with on the stormiest day in mid- 
channel. Here, however, another consideration comes into play, 
for, although it is easy enough to build a vessel of sufficiently 
large dimensions as to answer this purpose, she would be too 
large to go into the existing harbours on either side of the 
Channel, and consequently would require new harbours to be 
constructed for her accommodation. Such a plan was. proposed 
some four years ago by Mr. Fowler, but was stopped in its pas- 
sage through the Houses of Parliament. Mr. Fowler’s vessel, 
however, though it provided for trains to be run on it and carried 
over without disturbing the passengers, was only able to carry 
two trains at a time, and there seems some doubt as to whether 
commercially the scheme would have been a success, as the outlay 
and cost of maintenance, both of harbour and boats, was very 
great. But many persons hold that the problem will not have 
been properly solved until we can get into a sleepjng carriage in 
London, and be able to sleep undisturbed until we arrive in 
Paris itself. A plan to accomplish this has just been brought out 
by Mr. H. A. Egerton, of Banbury, and though gigantic in idea, 
and requiring a large amount of capital to start it, still appears to 
contain more elements of success than any other scheme of a like 
nature which has yet been brought before the public. Mr. Eger- 
ton’s plan may be described as in a measure an adaptation of 
both Mre Fowler’s and Captain Dicey’s schemes, inasmuch as he 
uses separate hulls joined together by girder beams, and provides 
for carrying ten entire trains at atime. The hulls of Mr. Eger- 
ton’s vessel are three in number, and consist of cigar-shaped 
cylinders, spaced three times their diameter apart, and joined by 
a very strong system of girders, those in the centre resting on 
the top of the cylinders, but those towards the ends beirfg raised 
by supports, so as to keep the level of the girders in a horizontal 
plane. The cylinders being so far apart, there will not be the 
same amount of frictional resistance as there is in the Castalia. 
The draught in the water is exactly half the cylinder, which being 
26ft. in diameter, will allow for waves of 13ft. being encountered 
without the superstructure coming into contact with the water. 
The space between the top and bottom of the girders will be 
fitted up as saloons. The trains run on the platform upon 
the top of the girders, The whule vessel is driven by three pairs 
of paddle-wheels, one pair to each cylinder. Of course such a 
vessel could not get into any of our existing harbours, but Mr. 
Egerton does not require large and expensive harbours to be 
constructed, merely providing in his scheme for a large wharf or 
jetty alongside of which to bring his vessel. In order practically 
to demonstrate the steadiness, speed, and handiness of this form 
of vessel, Mr. Egerton has constructed a model 12ft. long, with 
cylinders 6in. in diameter, which we had the pleasure of recently 
seeing tried on the reservoir at Hendon, The model is on the 
scale of jin. to a foot, and } oz. toa ton. The experiments with 
it were a complete success, for in waves of 3in. in height she was 
perfectly steady. She moved easily through the water with only 
two pairs of paddles at work, the centre pair not having been 
fitted, at about four miles an hour, making hardly any disturb- 
ance at all, and her handiness was so great that by reversing one 
pair of paddles she could be turned round quickly and readily 
upon her centre, 








GREAT NORTHERN RAILWAY GOODS STATION, 

At page 114 we give a series of details of the construction of 
the Great Northern Railway Goods Station, Farringdon-road, 
We described the structure so fully in our last impression that 
nothing remains to be said here, as our engraving explains itself. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the eleventh ordinary meeting of the session, held on Tues- 
day evening, the 8th February, Mr. Geo.’ Robt, Stephenson, pre- 
sident, in the chair, the paper read was on “ Carlingford Lough 
and Greenore,” by Mr. James Barton, M. Inst. C.E. 

It was stated that the mouth of Carlingford Lough was shel- 
tered by a natural breakwater of rock, leaving a channel about 
700ft. wide. Across this channel a bar of blue clay and boulders 
had existed previous to the works described, the depth of water 
being only 73ft. at low tide. Within the Lough the water was 
more than 18ft. deep at low water over an area of 1200 acres, 
affording safe anchorage. Although the cutting of a channel for 
navigation through this bar had been recommended by the Tidal 
Harbours Commissioners and by the Refuge Harbour Commis- 
sioners, it had not been carried out as a public work, but was 





undertaken locally under the Piers and Harbours’ Act, and was 
authorised by Parliament in 1864 to be executed bya board of 
commissioners, for which purpose a sum of £80,000 was lent by the 
Public Works Loan Commissionefs on the security of expected tolls. 
The exposed position of this work -was somewhat unusual for 
dredging. The number of days in the year when the weather 
permitted the to , varied from a minimum of 
sixty-seven in the year 1871, to a maximum of one hundred and 
thirty-one in 1873, and — — of these days the work was 
limited to two or three hours. The materials raised per season 
varied from 50,000 tons to 99,720 tons; the clay was generally 
blue and plastic, with boulders embedded, varying in size up to four 
tons in weight. The dredging plant had been specially designed, 
and was constructed by Messrs. Simons and Co., of Renfrew; it 
dredged in water 35ft. deep. and lifted stones up to 30 cwt. ; the 
larger ones were chained by divers and raised by a crane on the 
vessel's bow. The average lift for all days on which the dredger 
worked, whether one hour or sixteen hours, had been 850 tons ; the 
maximum tonnage raised in one day was 4000 tons. Some rock 
inside the Lough had been removed by first blasting on the sur- 
face with dynamite, and then dredging the broken-up rock. The 
channel already formed was 18ft. deep at low water of spring tides 
for a width of 300ft., and afurther width of 50ft. at each side had 
been cut to a depth of 14ft. at low water. The channel was 
intended to be 600ft. wide, and 18ft. deep at low water. The cost 
of the works, including insurance of plant and parliamentary con- 
tests, &c., had been approximately 1s. 9d. perton. The cost of the 
actual work for any one season varied from 1s. 4d. to 1s. 6d, per ton. 
Two leading lighthouses had been erected to guide vessels ugh 
the Channel, which was about three-quarters of a mile long. 
Within Carlingford Lough a point stretched out to the of 
deep water from the south side called Greenore, and here, three 
miles inside the bar, a marine station had been constructed and a 
railway to it formed from the Irish North-Western Railway at 
Dundalk, and another was in process of construction from Newry. 
This point afforded special facilities for a fixed hour steam service 
to Holyhead and elsewhere. The works at Greenore had been 
designed to provide for the convenient loading and unloading 
rapidly of steamers, with passengers, cattle, and goods, and to 
nse for the necessities of each kind of traffic, so as to enable 
the passengers to land and embark without contact with either 
s or live-stock traffic; and yet that these should not be 
inconvenienced, but that each should be done in the best way. 
The arrangements were explained by diagrams, and a system 
of hydraulic machinery raised and lowered the landing stages. 
There were two berths for steamers and a collier berth, and 
one of the former was deep enough to accommodate grain vessels 
afloat alongside having a depth of 18ft. at low water. Movable 
lifting landing stages, to suit the steamers at all times of the tide, 
were provided, by which passengers were sheltered and under cover 
until embarkation, and special arrangements were provided for 
communicating with these stages by a novel description of stair- 
way, in which the steps maintained their horizontal position, 
whatever inclination might be given to the frame which carried 
them. The quay wall at the sea end was founded ata depth 
of 21}ft. below low water, and at the upper berth, of 184ft 
The foundations were excavated by dredging, and were levelled 
by divers. The front of the land end of the wall below low 
water was formed of concrete blocks of about 34 tons, set by 
divers, and the back face of the wall had been formed of concrete 
in sacks, containing about 1 cubic yard each, put down soft, and 
built in courses ; and the hearting was of concrete deposited soft. 
The foundation at the sea end had been formed of concrete blocks 
of 100 tons each, built upon the beach above low water in frames 
and lifted, carried, and lowered between two barges by special 
machinery worked by hand. Two of these blocks, one upon the 
other, formed a length of 10ft. of the wall up to low water. 
Above low water the wall had been built of heavy rubble lime- 
stone masonry, and it was fendered throughout. The fenders for 
the* steamer berths were necessarily of special construction, 
inasmuch as the lifting stages had to be free to move behind them; 
they were formed of heavy wrought iron box girders stayed to 
diagonal struts, by which the pressure was carried down,to the 
foundations. The cost of the works at Greenore had been 
£130,000. The cost of the quay wall, 45ft. high on an average, 
had been, including extras, to 8s. per lineal foot. The concrete 
used was 1 of Portland cement to 6 of sand, gravel, and 
stones. The cost of the concrete blocks of 100 tons each, when 
set, exclusive of barges and machinery, had been 30s. per cubic 
yard. That of the concrete built in the back face of the wall 
in sacks had been 23s. per cubic yard, while the cost of the 
—_ concrete set in the foundations had been 18s, per cubic 
yard, 








Russian Rattways,—The Journal de St. Petersburg states that 
the construction of the Siberian Railway, by way of Nijni- 
Novgorod, Cazan, Catharineburg, and Tumena, has been sanctioned. 

THE SLATE TRADE OF NoRTH WALES.—Not for many years has 
this important branch of trade been so prosperous as at present. 
At all the quarries of Merionethshire and Carnarvonshire the men 
are fully employed, and were it possible to double the quantity of 
slates turned out, there would be no difficulty in effecting sales, 
This largely increased demand has arisen in a great measure owing 
to the extensive building that is going on in the principal towns of 
the kingdom. As some indication of the rapid advances in value, 
it may be mentioned that “‘ small ladies,” which in 1872 sold at 
35s, per thousand, cannot now be obtained under 60s. per thousand, 
and all other qualities have advanced proportionately, 


THE New Kiet Harsour.—A new and recently published plan 
of the town of Kiel and its environs gives a good idea of the works 
as they will be when completed. The extent along the coast does 
not measure léss than 1200 metres (1512 yards), almost in a straight 
line. On the east, near the village of Ellerbeck, is the large 
entrance dock, 180 metres long by 100 broad (490ft. by 328ft.) It 
opens on the eastern side into the dock, which hasan area of 280 metres 
long by 226 broad (918ft. by 721ft.); on the south-west of this 
latter extends, separated by a causeway 60 metres (197ft.) wide, the 
inner basin, which is square, with a side of 220 metres (721ft.) 
These docks will be able to take in the largest ironclads, while the 
floating harbour of Stettin, where for many years vessels of war 
and merchantmen have gone for repairs, can only take in corvettes. 


ACCIDENTS IN CLEVELAND MiINESs.—A return has been drawn 
up, which illustrates the risk of accident in the Cleveland iron 
mines. It appears from it that in the mines in Cleveland during 
the last three months of 1875 there were accidents, the locality of 
which may be thus tabulated :— , 











Mines. Total accidents. Fatal, 
EOE cc ce te ce es 60 on 6 Ole te are 
Gestin How .. 0c «+ cc 1 ae 
Cliff ee . 2 « 0 
Huntcliff ° - » ® 
North Skelton .. .. «2 « 5 0 
South SKelton .. .. .f .. 2 0 
Upleatham 9 1 

* Boodbeck e 3 0 

Normanby 3 0, 
Esten .. .. 7 2 
Rosedale West 1 0 
Ormesby ee 1 0 
Skeiton Shaft 1 0 
Cragghall 1 0 
Lofthouse 5 0 

51 3 


The number of accidents in three months is thus numerous, and 
though the fatal ones are comparatively few, yet many of the non- 
fatal ones were of a serious nature. As the output of ironstone 
for the three months was,|as near as is ascertainable, about one- 
and-a-half million tons, the number of accidents is limited, and 
the rate of fatal accidents is below that which is the average at 
such mines, 








Fes. 18, 1876. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- |’ 
spendents.) . 


ogi 
AiRD’s FOG SIGNALS. 


Sin,—I find in Tae ENcrinzER for the 28th ult, a description of 
Mr. Aird’s audible railway signal, but I cannot see exactly how the 
use of it would have prevented the collision at Abbot’s Ripton. 

Suppose, for instance, that the distant signal was at danger, and 
the fog signal at K in the engraving Fig. 2, the coal train would 
have passed over it and — ed the fog signal, and have shunted 
in the ordinary manner y the express following would have passed 
over the used fog signal, and the same result would have happened 
as on the night of the accident. 

The inventor may now suggest that the signal should be lowered 
after the coal train had passed, and then placed at danger so as to 
allow a new fog signal to be used; but this makes matters worse, 
since the express Saver would then have seen a much brighter light 
and have come on at the same speed ; in fact the system proposed 
would cause the signalman to pull the distant signal “off” and 
then place it at “‘ danger” every time a train passed, although the 
signal should remain at danger all the time, and no doubt cause 
additional confusion to working the signals. In districts in London 
this objection would be much more serious, as the trains follow one 
another at very short intervals, and as the arrangement would fail 
if the signalman forgot to pull off the signal and aye it at 
danger, it requires the signalman to remember if the fog signals 
are used or not, and so causes another objection to the system, as 
ata eee one man must remember the state of each distant 


am quite understand how the used fog signal is got rid of, 
for.it seems strange that if a used one is pulled back, why the empty 
case is not also, Burns’ audible -ophorial signal is, I think, 
superior to this invention, but causes much more expense The 
Times for the 28th ult, gives a short description of another = 
ance, If Mr. Aird will give us some further information about his 
invention I shall feel obliged. A Youna WorKMAN, 
Holloway, Jan. 31st. 





S1r,—A thoroughly simple and efficient system of audible signals 
—used as an auxili to the ppc anges distant signals—should most 
certainly be employed upon all our railway systems ; the present 
distant signal being unfortunately at the same time the most im 
portant and weakest point in the line of defences represented by 
the whole system of railway signals, j ee 

In THE ENGINEER dated January 28th you give a description of 
an audible signal apparatus which appears to me to be open to 
many serious objections. In the first place, its efficiency depends 
upon the satisfactory action of two springs, either of which might 
fail at any moment. Moreover, the ballast might be thrown under 
the spring or striker head and prevent itsaction. I must, however, 
allow these objections are easily to be eliminated by substituting 
a weight for the larger spring, which gives motion to the slide, and 
in place of the spring used to raise the striker the slide end should 
be tapered down to a thin edge, and a _— ram with bevelled edge 
being used as striker, it would be raised by the slide as it advanced, 
It must not, however, be supposed that one signal will be sufficient, 
it might fail to explode—as many fog signals do—three should at 
least be employed, which will increase the dimensions, number of 
parts, and cost of the apparatus, whilst large railway companies 
would require to be supplied with the explosive signals by the ton, 
and would be under the necessity of eee men for the especial 
purpose of supplying the various boxes. The number used at some 
of our large stations and pry so would be enormous, bearing in 
mind that a distant signal at danger is almost invariably overrun, 
as all trains are supposed to draw up at the home signal oe 
under special circumstances, such as an obstruction between the 
two signals. ‘ : 

It will not be safe simply to drop the signals into a groove in the 
end of the slide ; if they have no lateral support they will, in all 
probability, be shaken out of position by the movement of the 
slide when shot forward by the spring. The recesses must be of the 
same form as the signal used ; and here a serious cys § presents 
itself, there isno provision for the removal of the cases of exploded 
signals; the explosion would not remove them, but, on the other 
hand, they would be jammed tightly into the recesses ; and even if 
they would not be thrown off a simple trough-like recess as shown 
in the illustration—I refer to the Mees ete signal—the exploded 
cases would still require removing, and, if not invariably removed, 
the whole apparatus is a failure. One more, and a very serious 
objection remains for consideration ; the slide has to be brought 
back into the box to be re-charged after every explosion. This means 
that the signal which stands at ‘‘ danger” against an Ts 
train, must, directly that train is inside the signal, be turned to “‘ line 
clear” in order to provide the slide with a supply of signals. Com- 
ment as to the danger involved by such a practice is unnecessary, 
Doubtless the fraction of time required to effect the changes from 
“danger” to ‘‘line clear” and ‘tien back to danger need be but 
small, but this does not remove the objection or render the practice 
safe to follow. : 

In all probability any one of our large railway companies possesses 
upon its staff officers capable of devising a suitable apparatus, 
and who would readily do so if ~~ saw any oe on the 
part of their chiefs to adopt the audible system. The earlier the 
advent of such system the better for both the public and the com- 
panies also. J.0. D, 

February 9th. 





CUPOLA MANAGEMENT. 


Srr,—Having seen a letter in THE ENGINEER of the 4th inst., 
signed *‘ Iron Founder,” in which he refers to the patent anthracite 
coke, on which Mr. Hackney read a paper at the last meeting of 
the Iron and Steel Institute, held at Manchester, I should, as I 
have had some practical experience of the coke, be obliged if your 
correspondent would kindly give fuller particulars of the results 
he quotes as having been obtained from Durham coke with a 
Root’s blower. (1) I should like to know the quality of iron used. 
(2) Diameter and height from tapping to charging hole of the cupola 
employed. (3) Quantity of iron melted and time occupied in 
melting. (4) Size of Root’s blower used. 

I ask for this information because, of course, under different con- 
ditions, such as quality of iron used, power of blast, shape and 
size of cupola, &c., very different results are obtained. For my 
part, I have now used the patent anthracite coke at my foundry for 
the past six months regularly, and as compared with the best 
qualities of Welsh coke I was in the habit of using before, I have 
no hesitation in saying I effect a saving of 374 per cent. at least. 
I much regret that through an oversight my attention was not 
called to the letter in question in time enough to reply to it in last 
week’s ENGINEER. ANOTHER IRON FOUNDER, 

Morriston, February 14th, 


CERTIFICATES FOR ENGINEMEN. 
Sir,—Permit me to supplement the excellent remarks of your 
Brighton correspondent hereon by stating that it was suggested by 


the officials of the Board of Trade in 1840 to establish an examinin 
board for granting liceuses to engine drivers, and it was propose 





that the candidates should be brought forward by the railway com-. 


panies requiring men, and examined by two officers nominated by 
the Board of Trade, with whom all decisions were to rest. Numer- 
ous details of working were drawn up, but somehow the proposi- 
tion was coldly received on both sides, and soon became forgotten. 
25, Walbrook, February 11th. ARCHIBALD D, Downay, 





STEAM ENGINE ECONOMY. 


S1r,—I am inclined to think that much of the economy of the 
Cornish engine is due to its being a single-acting engine, whereby 


tion in the speed as in the Cornish —_ 





the steam is kept as hot and dry as possible., This will be seen if 
we follow up its action. 

In the first place, the cylinder is jacketed on the sides and top, 
and the outside of the jacket is protected generally by felt or ashes, 
and a brick wall, so as to be quite cool to the hand. The steam is 
let im to the top of the piston, and say the expansion is two-thirds, 
the only difference of temperature between the outside and the 
inside of the cylinder is the difference between the initial and the 
expanded steam. ‘The steam is then d from the upper to the 
lower side of the cylinder and then the valves are shut. You will 
thus see that the sides of the cylinder, after the recent descent of 
the piston, and the influence of the jacket, will be as warm as the 
expanded steam, and the only parts that have not benefited by 
this heat, or that can be at a lower temperature, are the underside 
of the piston, the bottom of the cylinder, and the short steam 

e between the cylinder common to the equilibrium valve and 
the discharge valve. Immediately the discharge valve is open to 
the condenser, then the whole area of the underside of the cylinder 
becomes of the same temperature as the condenser, and, of course, 
is rapidly cooled. 

You will see, however, that from the high speed of the Cornish 
engine during the descent of the piston, that this is of the shortest 
possible duration, and that, practically aking, the only parts of 
a Cornish engine which are subjected oe ing infiuence of the 
condenser are the bottom of the cylinder, the underside of the 
piston, and the short passage common to the equilibrium and the 
exhaust valve. Most of your readers are aware that the number of 
strokes per minute are regulated by a cataract, and that the pause 
is made while the piston is at the top of the cylinder, and while 
there is no connection with the condenser. 

If, on the other hand, we take an ordinary rotary engine, in the 
first place the cylinder is exposed to the temperature of the con- 
denser during the whole length of the stroke, and, in the next 
place, the speed of the fly-wheel being constant, there is no varia- 
In the latter the 
piston speed while under steam is from 400ft. to 700ft. per minute, 
while in the former the speed is regular and constant. I always 
think that some of the saving of so-called compound or double- 
cylindered engines is due to the fact that the high-pressed cylinder 
is not brought in contact with the condenser. 

I think this is a problem which some of your correspondents 
might ‘gure out. You are aware that Cornish engines do not work 
with steam above 40 Ib. on the square inch, and yet none surpass 
be — ‘An ENGINE DRIVER, 

eb, le 








COMPOUND ENGINES. ’ 

Srr,—-In your issue of the 17th September, I note with pleasure 
a very interesting paper, read by Mr. D. Joy, on the Howard boiler, 
and the comments thereon by Messrs, Olrick, Fletcher, Richard- 
son, and others. Such discussions are very interesting, especially 
so be those who are in doubt as to the best description of boiler to 
order, ; 

It, however, appears to me very difficult to decide as tou the best 
form, some maintaining that the tubulous or pipular system is the 
best, where others adhere to the circular, multitubular, or Cornish 
form. I trust therefore, that the question and the merits of tubu- 
lous and tubular boilers will still have your attention, and be fully 
and carefully placed before your readers from time to time as 
opportunity may offer, so that those who are in India and other dis- 
tant parts of the world may have the benefit of your opinion on 
this important subject. 
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I take this ey of sending you a set of diagrams taken 
from a compound non-condensing engine, which I converted here 
and fitted into a small paddle-wheel steamer. The second, or low- 
pressure cylinder, is placed tandem fashion at the end of the 
: HICH PRESSURE CVLINDER BOTTOM 
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original high-pressure cylinder; and to give the system a fair trial, 
I first worked the pone with the ordinary high-pressure cylinder 
only, and with which she ran 23 revolutions, I then connected the 
low-pressure cylinder the following day, and passed the steam from 
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the high to the low-pressure cylinder in the usual way, when the 
vessel made from 27 to 28 revolutions per minute with the same 
pressure of steam, viz., 74 lb. above the atmosphere, so that I feel 
sure a considerable gain has been made by introducing the second 
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cylinder, and I think if I could have carried 150 lb. of steam, as 
Mr. Adamson does in his quadruple engine, I would have had still 
better results, I am not prepared to say that four cylinders are 
better than two, but at the same time, it is quite possible that it 
may be so, and I think the best plan is to test it fairly. From the 
diagrams, you will observe that there is a much higher head of 
steam in the low-pressure cylinder than is ever obtained in the 
ordinary compound condensing engine, andI eannot help thinking 
that this arises from the fact that there is no connection with a 
condenser to cool the metal of the cylinder, and by the valve 
remaining open, reducing the steam in the passages between the 
high and low-pressure cylinders to below atmospheric pressure : 
the consumption of ordinary Raneegunge coal, which is about 20 
= cent. worse than ordinary English coal, is about 300 Ib. per 

our; the boiler is circular, with tubes at the back end, having 
cxiginally been a Cornish boiler and converted into multitubular 
y me. 

I have been a subscriber to your paper for years, and a constant 
reader. I note your opinion as to the comparative merits of the 
single — engine as against the pound, but speaking from 
the little experience I have on the subject, I certainly think the 








ae engine has many advantages over the ordinary engine. 
I have now altered six vessels, and some of them do not consume 


more than half the coal they did as ordinary condensing engines, 
while the speed of the vessels has been maintained, and in some 
¢ases very much increased. The pressure of steam carried varies 
from 80 to 110 lb. in different vessels, above the atmosphere. 

My reason for sending you the cards is, that others may discuss 
the matter. 
_ I may mention that the diameter of the high-pressure cylinder 
is 14in., that of the low-pressure cylinder 24in., and the stroke 3ft. 


i G. Scort, Secretary. 
India General Steam Navigation Company, Caleutta, 7th Jan. 


CLIMBING TALL CHIMNEYS, 

Sir,—If it interests any of your readers, they may find the 
climbing machine referred to by your pene tliat r. Yates, 
described and illustrated inthe Practical Mechanic and Engineers’ 
Magazine, vol. iv., pages 191—192. This machine was used in 
repairing a rent in a large chimney at St. Rollox, Glasgow, and 
although slow in ee taking nine days for two men to work 
the machine up . and repair the rent, it appears to me a safer 
machine to trust oneself in than the one lately illustvated in your 
paper. The proverbial Scotch caution shines clearly in the design 
and arrangements, In the year 1841, when this imney was 
being built, an accident occurred to a chimney near at hand, which 
rendered it necessary that a large coping stone should be dislodged, 
A man was found who undertook to ascend this chimney, 112ft, 
high, and do the work without any other aid than a hammer and 
a good suppply of staples. He fixed his staples, ascended on the 
outside, threw down the coping, and descended in two days. There 
was certainly a lack of the afore-mentioned caution in this man’s 
brain. It is interesting to know that the two honest slaters that 
worked np the machine undertook the job at 5s. each per day. 
What would the trades’ unions now urge the men to ask ? 

Edinburgh, 15th February, R. E. D. 





HYDRAULIC RAMS, 


S1r,—I haye pleasure in giving Mr. Hett the particulars of both 
the rams quoted by me. It must be understood I simply quoted 
them to show, “‘ by giving two extremes of fall,” the sdidoney of 
a ram need not be less than ‘60 per cent., and not as illustratin 
the highest efficiency obtained. One that I erected at Churchfiel 
House, West Bromwich, gives off an efficiency of ‘84 per cent. I 
must acknowledge that I have not yet been able to reach ‘90 per 
cent. These are the proportions asked for by Mr. Hett :— 

(1) Fall, 18in.; supply, 19 quarts per minute; height of delivery, 
20ft. 3 quantity raised, 1 quart per minute; length of injection pipe, 
13ft. 6in.; diameter of pipe, 14in. at leading end and 1jin. at 
junction with'ram; diameter of-pulse valve, 2}in.; number of beats 
per minute, 68; efficiency of ram, ‘70 per cent. (2) Fail, d0ft.; 
supply, 16 quarts per minute; height of delivery, 153ft.; quantity 
raised, 5 quarts per minute; length of injection pipe, 300ft., and 
2in. diameter at leading end and gin. diameter at junction with ram; 
diameter of pulse valve, 2in.; number of beats per minute, 120; 
efficiency of ram, ‘76 per cent, I believe I am the only maker of 

ydraulic rams that uses a taper injection pipe, but its advantages 
must be obvious to any one who will give a moment’s thought 
thereto, 

“R. E. D.” has asked for, but not obtained, the proportions of a 
ram that will in his case yield an efficiency of ‘60 or ‘70 per cent. 
I herewith give him the particulars required. Height of fall being 
9ft.; supply, 28 gallons per minute; height to be raised, 35ft.; and 
length of rising main, 250ft. Length of injection pipe should be 
54ft.; diameter at leading end, 4in.; at junction with ram, 2}in,; 
diameter of pulse valve, 44in.; number of beats, about 75 or 80 per 
minute; diameter of rising main, 14in. With a ram otherwise well 
proportioned an effieiency of at least ‘72 per cent. may be relied 
upon, or a yield of 21 quarts per minute, I will guarantee 20 
quarts 


, If have not yee | trespassed too much upon your valuable 
space, perhaps free allow me to give the rule I adopted some 
years back for determining the proper size of a ram and the injection 
pipe, the quantity of water available as supply, and the fall being 
given ; I may say in passing itis the result of a great number of 
experiments, and of close observation, and I have never known a 
ram yield less than ‘60 per cent. since adopting it. Injection pipe 
at its junction with ram should be of the same diameter as a pi 
which, being one yard long and having a head of six inches, will 
pass three times the quantity of water that is available as supply, 

ecause the water in an injection pipe only flows towards the ram 
about one third of its time. Now, supposing we had a supply of 
10 gallons per minute, a pipe one yard long, that will pass 30 
gallons per minute with six inches of head, will require to be ]}in. 
diameter, which is the size required. Having got the diameter of 
the small end, what size should the leading end be? Again, sup- 
posing we had a fall of 10ft., a 14in. pipe, one yard long with i0tt. 
of head, will pass 134 gallons per minute, and it will require a pipe 
23in. diamete1, one yard long with 6in. of head, to pass 134 gallons 
per minute ; the large end should thus be 2jin. diameter, and taper 
down to 1}in. at: ram to be of equal carrying capacity throughout 
its whole length. Length should be oft. long for each foot of fall, 
for 2ft. and under; 8ft. long for each foot of. fall, for 3ft. and 
under ; 7ft. for each foot, for 4ft. and wnder; and 6ft. for each 
foot of fall, for 5ft. and upwards, with taper injection pipes. Area 
of pulse valve should be equal to four times fhe area of injection 
pipe, at its junction with ram, thus :—Area of 7 injection pipe 

eing 1‘7671, which, multiplied Py four, gives 7 as the area of 
valve, or Jin. diameter. No double valves are required where these 
proportions are used ; the valve being of so large an area, its stroke 
never exceeds five-sixteenths, which entirely does away with the 
usuallong sledge-hammer stroke that destroys the valve. Rising 
main should be of such a size that it will not add more pressure on 
the ram than is due to a head of 2ft. or 3ft. Of course the longer 
it is the larger it should be; a lin. pipe 200 yards long will convey 
2 gallons per minute with a little more than 2ft. 3in. of head; if it 
is 600 yards long, it will require a head of nearly 10ft. to pass the 
same quantity. B. MAsssy. 

Stafford, Feb. 16th. 








& Ucuatius PRoJsEctILES.—General Uchatius, the inventor of the 
new cannon for the Austrian artillery, has now devised its pro- 
jectile. This is composed of a cast iron casing, yin. thick, 
terminating in a cone, and enclosing = core made up of eight 
annular pieces, in each of which are ten recesses or grooves. ‘the 
internal chamber is filled with powder, and the discharge is effected 
by pertussion. ‘The casing of the projectile flies in pieces, and 
the annular P rtions separate into segments at the grooves, so 
that 120 death-dealing bolts, each weighing about an ounce and 
a-half, are launched among the enemy. 


PRECAUTIONS TO. BE TAKEN AGAINST FIRE ON BoarpD SHIP.— 
M. Charles Tellier has addressed a suggestion to the French 
Academy for the ready extinction of fires on board ship, As they 
generally break out in the hold,. that is to say, in a confined space, 
it is possible to extinguish them by means indicated both by science 
and practice. The most simple of these agents is sulphur, which, in- 
troduced into the hold and ignited, rapidly generates salphuric acid, 
the extinguishing properties of which are well known. There is 
no hesitation in making use of sulphur in the case of a chimney 
catching fire, and every captain would take a sufficient quantity on 
board. For easy application matches should be made of sulphur, 
to be ignited and introduced when occasion required, in holes made 
for the purpose in each deck. ‘Wet sails placed over the hatches 
would permit of the airin the hold expanding, and would also 
prevent the entrance of the outer air. The sulphurous acid, on 
account of its density, would find its way into every corner, and 
when the fire was extinguished, a thorough ventilation would drive 
out the gas, A sufficient quantity of sulphur only would be 





required to absorb half the oxygen of the air, inasmuch as air 
deprived of half its oxygen will no longer support combustion, 
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TO CORRESPONDENTS. 


“of Re.couast andetate to sche. drainage manuscripts; we 


communications. 

D. 8. W.—Apply to MM. Cail et Cie., Paris. 

U. W.—Jf you want large quantities of pig iron, buy direct from the makers. 

J. M.—The patent is for the combination. You can see the specisication for 
yourself at the Camp Field Free Library, Manchester. 

T. G. G.—Thanks for your letter. We regret that pressure of other matter 
on our space at present prevents us from publishing engvavings of your 


Surnace, 

Basit.—We fail to see any novelty in the cowl shown in your, sketch, It 
appears to be very similar to one which has, if we are not mistaken, often 
been used. 


Hi. P. B.—There is no such book as you require wn existence. In Burgh's 
treatise on the ‘‘ Serew Propeller” you will sind engravings illustrating the 
most recent practice of marine engineers, 

E R. D.—You will probably obtain the information you require from a 
Cambridge paper. We possess none on the subject, which is one with which 


per. 
ineers have nothing to do. 
AN [NQuiIRER.—A rocket rises because there is an inequality of pressure within 
it; that is to say, the pressure upwards on the unyjired composition remains 


position 
unbalanced downuards because of the loss of area proper to the “‘ choke” 
through which the gases escape. 

C. A.—It is quite impossible to answer your questions with any pretence to 
accuracy. The loss by condensation is not the sume in any two engines. 
You will find the question fully discussed in Mr. McDougatl’s prize essay 
on single and compound engin 8, 

A. B. (Cambridge-gardens).—(1) When the water level falls below the mouth 

. of the pipe to your steam whistle all the water will run out of the pipe and 
steam will take its place. If the whistle cock leaks, water will escape, not 
steam, during the time the water level does not fall below the proper point. 
(2) The bend or dip will do no harm if you jit a cock and drain pipe, by 
which it can be kept clear of water. (3) Spinning machinery is made by 
dozens of firms in Manchester, Oldham, and other towns in the North. We 
never recommend particular makers. 





SWAIN’S CUPOLAS. 
(To the Editor of The Engineer.) 

Sir,—In reply to “ X. Y. Z.’s” inquiries as to Swaine’s patent cupola, 
from information I have received I understand the company formed to 
work said patent is no longer in existence. IRONFOUNDER. 

London, Feb, 14th. 





PUMPING ENGINES. 
(To the Bditor of The Engvneer.) 

Srr,—I should feel very much ant to any correspondent who would 
tell me whether the celebrated Cornish engines, Leeghwater, Cruc uises, 
and Van Lijnden, used in draining the Haarlemmer Meer, are still there, 
or whether they have been removed ? G. 

4, Middle-street, Tynemouth, Feb. 13th. 


GOLD ALLOYS, 
(To the Editor of The Engvneer.) 

Srr,—In Tue Enorxeer of February 4th we observe a notice of 
a metallic alloy used in France as a substitute for gold. We shall be 
obliged if any of your correspondents can give us an idea of the price, and 
where it is to be obtained. K, B. ann 8, 

February 10th. 

HULL PUMPING ENGINES. 
(To the Editor of The Engineer.) 

Sir,—We will be obliged by your correcting an error which appeared in 
your last week’s impression. The Cornish pumping engine for the Hull 
Corporation Waterworks was constructed by us, not by Messrs. Smith, 
Pender, and Co., of Millwall, who were the contractors. 

; Beis, LiautrooT anp Co, 

Walker Engine Works, Newcastle-on-Tyne, Feb. 15th. 
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Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 
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recei at the following rates. Subscribers paying in advance at the 
fol ing rates will receive THE ENGINEER weekly and post-free. Swb- 
scriptions sent by Post Ofice Order must be accompanied by letter of advice 
et Publisher. Thick Paper Copies may be had, if preferred, at increased 

es, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France (Paris only), Germany, Gibraltar, India, Ital Japan, Malta, 
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ampton, £1 16s. 
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Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines wds one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 

i measures an inch or more the charge is ten shillings per inch. Alt 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, AU 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE lNsERTED UNLESS DeLivereD BEFORE SIx 0’CLOOK oN 
Tuvurspay Evenine m xace Ween. 


0 eet teat at ee ee 


paper are to be addressed to the Publisher, Mr. George Leopold ys ali 
other letters to be addressed to the Editor of Tae ENGINEER, 163, Strand. 
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THE SHANNON TARGET, 

Our present type of armour-clad vessel will not be 
allowed nd give gout x on forms without _ claim of 
superiority bei e . On Friday, February 4th 
two specimens of formidable classes of chips were brought 


probably have been a little perplexed. 
in 





under the notice of naval authorities. In the course of 
the day the partially armoured class, as represented by the 
Shannon target, underwent a sharp trial at Shoeburyness, 
while Mr. Reed was inviting the criticism of the members 
of the United Service Institution by lecturing on the 
circular ironclads adopted by the Russian Government. 
On these last we have written recently, and have nothing 
es add now. Much will have to be proved in 
eir behalf before the British navy cordially accepts them 
as desirable. The more pressing question is the one the 
issue of which was being tried at Shoeburyness. Those 
who only know of this from the ae reports will 
e trial consisted 
firing at the unarmoured section of a ship, represented by 
what has been called the Shannon target; but the navy list 
gives the Shannonas anironclad. The explanation is found 
in the fact that we have already hinted at in introducing the 
subject, namely, that this vessel is one of those to be made 
experimentally with armour only over the vital portions, 
if we may use the expression. It has been believed that 
a vessel so made, might, with the protection of a single 
inch of iron only, receive such occasional shot through her 
as she — be able to afford to disregard. Her water- 
line would be thoroughly protected, and her speed might 
be greatly increased, owing to her comparatively light weight. 
Why. make such ~_ sacrifices to prevent the pobaibility 
of an occasional shot entering in some comparatively un- 
important part of the ship, a shot which, after all, must be 
a heavy one to prone a great effect, and, if so, might 
clean through her without causing very serious injury ? 
argued the Hy, ns of the partially armoured vessels, 
but so argued they without carefully measuring the exact 
extent to which they were opening themselves to the attacks 
of small guns and the exact behaviour of the shells of the 
present day. A ship’s side may be either thickly plated, or, 
on the other hand, brought down to the minimum sub- 
stance consistent with safety; but let it be as thin as pos- 
sible, it cannot fail to be sufficient to open any shell fired 
with a percussion fuze, so that it is idle to contemplate a 
common shell or shrapnel passing through without dis- 
charging their full contentsinto the interior—in fact, without 
acting completely when burst with a percussion fuze close on 
to the object under which conditions the maximum effect is 
obtained. One chance the vessel might be thought to have 
it is true. If she was made to resemble an armour-clad, 
and was mistaken for one, it might naturally be supposed 
that only steel or chilled shell would be fired at her, and 
it is difficult to predict how long she might not continue 
to benefit by rnd a mistake, for it would be difficult for 
an enemy to judge what effect was produced by the shells 
which struck her. If this were the idea, however, she 
should not have had so thick a protection as an inch of 
iron. Our chilled Palliser shells, as most of our readers 
are aware, have no fuzes. They are intended only for 
firing against armour, and impact against iron is sufficient 
to explode them without any fuze. It is possible to con- 
ceive of a wooden ship passing herself off as an armour- 
clad vessel, and so being assailed only by projectiles which 
would pass through her without cxpleline, We say it is 
possible to conceive it, not that the likelihood is sufficient 
to justify the construction of a special class of vessel in 
order to benefit by it. It is easy for the imagination to 
run on or carry out the idea to its full development, and to 
suppose the existence of wooden vessels in every fleet made 
to tresemble the ironclads. We might have an iron 
Warrior and a wooden Warrior, an iron Black Prince and 
a wooden Black Prince, so that the enemy would be left in 
uncertainty as to the character of the vessel she had to 
cope with. Against the iron Warrior chilled iron pro- 
jectiles only would avail. To fire common or shrapnel shell 
would produce about as much effect as to fire mud at her. 
The wooden Warrior, on the other hand, would allow the 
chilled iron shells to fly “blind” through her, in which 
state they would be comparatively harmless, except at the 
water-line, and at that place she would carry armour. 
With certain portions wood, and others armour, it might 
be a long time before her enemy learned her character, 
however carefully the effect of the shell might be watched. 
Unfortunately this dream is brought to an abrupt con- 
clusion js the reflection that an enemy might not be so 
accommodating as to fire chilled shells, as we do at present, 
without fuzes. The existence of the wooden vessels we 
contemplate, would be the first signal for the use of per- 
cussion fuzes in chilled projectiles, which would then be 
formidable enough, although the bursting charge is less 
than that in a common shell. At all events, the side of the 
Shannon is sufficiently thick to open a chilled projectile 
without any fuze, and it is sufficiently thin to allow small 
and comparatively insignificant shells to enter. The ex- 
periments of the 4th showed how such projectiles behave 
when they enter the ship’s side. 

The interior of the Shannon section was made to repre- 
sent the deck of a man-of-war. Mantlets were suspended 
to give cover and to protect the dummy detachments 
from the effect of splinters as far as possible. The parti- 
cular application of them has been criticised by the Royal 
Artillery, but it is difficult to say with what justice, inas- 
much as we do not know what provision in this way is 
contemplated in this class of vessel by the Admiralty. If the 
rope screens and mantlets in question were less than might 
be provided, they, at all events, tell us what might be 
expected from a considerable measure of cover. The oo 
brought to bear on the Shannon were 9in. and 64-pounders; 
and common shell, shrapnel, and case were fired. e 
effect of the case, as might have been predicted, was nit. 
That of the shells was tremendous. The whole of the 
interior may be said to have been cleared. The effect, 
indeed, has been designated as terrific, Every shell broke up 
or burst through the front Soong The mantlets were not 
only cut through by the shell fragments in all directions, 
but also set on fire, and it became apparent that an 
of aship, similar to this representation, that came under the 
fire of even 64-pounders, would have to be abandoned, and 
the vessel would have to run for safety with her crew in 
her protected portions. Indeed, this is a favourable view 
of matters, for it would scarcely be possible to get the fire 


caused by the bursting of the shells under control ; 80 





that in all probability a vessel exposed to the fire of even 
64-pounders to the same extent as the Shannon target at 
Shoeburyness, would fall into the hands of an enemy. 
When it is remembered that the 64-pounder is, on land, 


only a siege gun, and although it exists in our ships’ - 


armaments, cannot properly be considered a modern broad- 
side at all, while the 7in. is the smallest gun that it 
would be worth while to fire at an armour-clad, the signi- 
ficance of the effect of this trial may be understood. To 
what conclusion are we to come with re to this class 
of vessel? It is easy to say, in the style of old 
Richard, that something will have to be done, if not 
something else will. This is a case that does not seem 
to admit of many alternatives, Let us see what 
they are. The idea of iron ‘traverses between decks, 
which has been recently brought forward, has something 
in it; for when once the shell has exploded in passing 
through the side, we have only to make provision for 
stopping its fragments. This requires, comparatively, but 
a slight shield of iron. The question is, whether it is most 
desirable to pay the price in the shape of weight, &c., for 
armour which will keep shell out, or te let the shell pass 
through the side and explode inside a comparatively con- 
fined area, and. destroy a limited number of men and a 
limited quantity of material. Even this we think is a 
py ke way of putting the question after the ws am 
of February the 4th, because even a few confined spaces 
completely cleared and the ship set on fire would be a 
serious matter. If we are to use a skin of iron to break 
up shells, and a second skin of iron to stop splinters, why 
not have both of our skins outside the hull of the ship ! 
Many years ago it was found that shells were broken into 
fragments by a wide air space between two thicknesses 
of iron, we believe to a much greater extent than when the 
interval was filled up with wood. We have repeatedly advo- 
cated the air space system as the only true method of coping 
with shells, That the point of a chilled projectile would 
get through the inner skin ina ship with very thin skins we 
have nodoubt whatever; butit is very probable that shrapnel 
and common shell would be stopped, and perhaps scarcely 
any fragment except the head of a chilled shot —— pene- 
trate if the skins were reasonably thick, and the danger of 
fire might beavoided. At all events, one thing seems clear— 
a single side of iron only servestoexplodethe shells properly, 
unless it is 4in. or 5in. thick. Some would even say it is 
idle to speak of 4in. or 5in. in the vresence of our modern 
ns. For direct fire this is true, but we think a distinct 
ine should be drawn at 4in. or 5in., because—and this has 
never been. sufficiently considered—a vessel commonly has 
the epportunity of placing herself obliquely to the enemy’s 
fire. If she engages an enemy firing her guns at an angle 
of 45 deg. to her keel, that enemy’s shot will irapinge on her 
sides nearly everywhere at about 45 deg., which is beyond 
the glancing angle of our service projectiles. We have no 
experience with our very heavy guns under these condi- 
tions, but we have yet to learn that any of our projectiles 
can be made to penetrate armour at 45 deg.—a fact which 
cannot be too strongly impressed on naval officers who are 
liable to be dipined. to the fire of guns of greater power 
than was contemplated when their vessels were constructed 
and clad in thin armour. 


THE EFFICIENCY OF SCREW PROPELLERS, 


In a recent impression we called attention to the fact, so 
often overlooked, that it is impossible to apply steam 
power to the propulsion of ships without incurring a direct 
and inevitable loss. In continuation of this subject we 
now propose to explain briefly how this loss may be 
reduced to the lowest dimensions. It will be remembered 
that we took for illustration the case of a screw propeller 
driving water back at the rate of 30ft. per amen and we 
stated that the thrust of a propeller so employed would 
amount to about 9321b. for each 1000 Ib, of water forced 
astern in one second. Now the formula by which the 


thrust is obtained is" , and it follows that the thrust 


varies directly as the product of the weight and velocity. 
Thus, if we double the weight of water heaved astern by 
the screw, leaving its velocity unchanged, we shall double 
the thrust ; or if, leaving the weight unaltered, we double 
the velocity, the thrust will, as Nliee, be doubled. At 
first sight, therefore, it might appear to be a matter of no 
possible consequence whatever whether we obtained an in- 
creased thrust in one way or the other. No conclusion could 
be more erroneous. Indeed, every possible effort should be 
made in designing either screws or paddle-wheels, to reduce 
the velocity at which the water is driven astern to the 
lowest possible limit, powerful thrusts being obtained by 
putting large weights of water in motion at small velocities, 
The reason for this may be readily understood. The 
useful work done in propelling a ship is expressed in terms 
of the thrust and velocity, but the work wasted in heaving 
water astern varies not as the velocity but as the square 
of the velocity, because this work is represented by the 


W v? 


formula To put this in another way, let us sup- 





pose that a propeller, instead of driving water astern at 
30ft. per second, imparts double this velocity, then the 
thrust per 1000 lb. of water moved will be 932 x 2=1864 lb. 
If, now, by doubling the thrust, we also doubled the velocity 
of the ship, it is evident that the work done in propulsion 
would be quadrupled, because we should have a doubled 
force moving at a doubled speed; but in point of fact the 
increased velocity will vary as the cube root of the thrust 
only. Thus, if a thrust of 932 1b. gives a velocity of a 30ft. 
per second, a thrust of 1864 Ib. will give a velocity of a little 
under 38ft. per second, and the horse-power exerted 
usefully will, under the conditions, become 128 per 1000 lb. 
of water driven astern per second; but the work wasted 
be Oe = 55,900 foot-pounds 
per second, equivalent to about 101‘7-horse power per 
1000 lb. of water moved per second. It will be seen 
that by forcing 1000 lb. of water per second astern at the 
rate of 30ft. we can get a ti of 932 Ib. and a 
yelocity of ship of, say, 30ft, per second, with » total 


on the water will 
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expenditure of, in round numbers, 75-horse power, 
of which 25-horse power are wasted and 5U-horse power 
are utilised. By doubling the velocity with which 
the water is sent astern, we increase the velocity of the 
- ship to, in round numbers, 38ft. per second, and the total 
expenditure of power is augmented to 229-horse power, of 
which 101-horse power are wasted and 128-horse power 
are utilised. The proportion which the waste bears in this 
case to the useful power has been, it wil! be seen, enormously 
augmented. If, instead of doubling the velocity, we had 
doubled the weight of water driven astern, the thrust 
would, as before, have been doubled, and the speed of the 
ship would have been raised to 38ft. per second nearly, 
and the useful horse-power would have been 128; but the 
wasted power would have been doubled only, instead of 
being quadrupled. The total expenditure of power would, 
therefore, have been 178, of which 50 would have been 
wasted and 128 utilised. The result, while in other respects 
the same in both cases, would, in the latter case be obtained 
with 50-horse power less than in the former. We shall not 
stop here to explain why this is so; we must, for the 
resent, rest content with putting a few very simple facts 
fore our readers. How necessary it is that the facts 
should be simply stated will be understood by those who 
have endeavoured to master the various complex, and in 
certain respects conflicting, formule for solving screw pro- 
peller problems to be found in most text-books. 

It will be seen then that the great principle to be 
observed in dealing with screw propellers, is to take’ care 
that they shall heave astern the largest possible quantity 
of water at the slowest practicable velocity. We have 
hitherto said nothing about the influence exerted on the 
performance of a screw by its own forward motion through 
the water. It is time that we should refer to this point. 
We have dealt with the entire question up to the present 
as though the whole of the work done by a screw was 
done behind it, but, for the purpose of estimating thrusts, 
it is quite immaterial when, or where, or how, the water is 
put in motion so long as it is moved astern in a line with, 
or nearly with, the keel. It is evident, however, that in 
practice the work is done in a great measure before the 
screw. It is clear that if water is flung astern at the rate 
of 30ft. a second, water must advance to the screw from 
the front at a similar velocity, unless something interferes to 
prevent it. If we place a model screw ina glass tube below 
the surface of water in a tank, and cause it to rotate, it 
will be seen that a current will flow steadily through the 
tube. It is clear, therefore, that the power of the screw 
is partly and indirectly exerted on the water before that 
water gets within many feet of the blades. As usually 
fitted, a screw is not placed in a tube, and water comes in 
from the sides, and above and below, but in no case can it 
be caused to move directly or indirectly without an expen- 
‘diture of power; a part of this power may be manned, as 
we have seen, in thrust, but it will not be so returned 
unless the water is directed astern, The svrew tends to 
make a vacuum immediately in front of it, and into this 
water will rush. Now, if the water comes from the front 
of the screw ina line with the keel, all the power ex- 


pended in putting it in motion, both before and after it 
has touched the screw blades, will return a percentage of 
useful effect. If the current is not directed astern, or nearly 
astern before oraftey the water has passed the screw, there wiil 
bea lossincurred. Thus, tocause the flow of 10001b. of water 
per second from the right, and another 1009 Ib. from the left, 
of a screw at the rate of 30ft. per second, will represent, 


as we have shown, 50-horse power. But the two bodies 
of water moving at right angles to the course of the ship 
can in no way directly aid in her propulsion ; the currents 
from opposite parts in the circumference of the circle 
described by the screw come in contact, and all the velocity 
and potential energy is taken out of them by the contact 
and dissipated in the form of heat. Here, then, is another 
fact which should never be forgotten ; every possible 
effort should be made to supply all the water that a screw 
may require by currents flowing in a line with the keel. 
But in ordinary practice the interposition of the huil of 
the ship comes in the way of such currents, and two results 
follow. The first is that the screw, not getting as much 
water as it ought, runs too fast, and thrust is obtained, 
not by heaving astern a large weight of water at a small 
velocity, but a small quantity of water ata high speed. 
What this means we have already explained. In the 
second place, the water that the screw. does get, comes in in 
large part from the sides. The result is that eddies 
are set up, currents are established only to be destroyed, 
and much power is wasted that might be better employed ; 
and lastly, as the screw cannot get water enough unless 
the head of supply is very high, a hole, so to speak, is 
scooped out under the vessel’s stern, and she has thus a 
constant pressure of water against her bows unbalanced 
by any similar pressure against her stern, which is a very 
serious source of loss of speed, and of course of power. 
Most of the small screw tugboats on the Thames will be 
found to exemplify this scooping or excavating action very 
clearly. As a ship proceeds th~ough the water, it is true that 
the propeller ought to find fresh bodies of water standing at 
rest, and ready to flow into the screw from before. If it 
were not that a screw thus goes for new supplies instead 
of waiting for them, its efficiency would be materially 
impaired; and the reason why some ships start so badly 
and are so unmanageable at very slow velocities of the hull, 
is simply that the screws cannot get the quantity of 
water they really need from before. Such ships may do 
very well, however, when they are fairly under way; and 
the faster the ship moves through the water the more 
economical will possibly be the employment of the power; 
that is to say, the greater will be the proportion which the 
power utilised will bear to that wasted, the velocity of the 
water sent astern diminishing, while its weight is increased 
with every augmentation of the speed of the ship. 

Bearing these truths in mind, we shall easily understand 
how it is that Mr. Griffiths obtains the results which his 
models have given him. We have seen that motion stern- 
wards must be imparted to the water before it reaches the 
screw, and that it matters nothing when the motion is 
imparted so long as it is imparted; that is to say, if the 





engine by any conceivable device, although working only 
a screw at the stern, causes the sternward motion of water 
100ft. ahead of a ship, that motion may operate to produce 
thrust. But only motion in the line of the keel is valuable 
in the fullest sense of the term. The further the direction 
of motion departs from this line the less valuable asa 
thrust-producer does it become, until, when at right angles to 
the keel, it ceases to have any value whatever, representing 
on the contrary, a heavy loss. But as screws are usually 
fitted the hull of the ship intervenes, and totally or partially 
prevents the motion of water in a right line astern to 
supply the screw. But the screw must get water in some 
way. It does not, as Mr. Griffiths appears to suppose, go 
without water, but it obtains it from the sides and from 
below, and as a consequence very large bodies of water are 
moved by the screw at angles, more or less nearly right 
angles, with the keel of the ship,aud thus serious avoidable 
losses are incurred. Mr. Griffiths gets over the difliculty 
by the use of his tunnel. By its aid the screw obtains 
nearly its whole supply of water in the shape of # current 
moving in the direct line of the keel, and the result is a 
remarkable increase of efficiency. Whether equally good 
results will be got from ships as from models in this case 
remains to be seen. If not, then the fact will result from 
causes which have nothing to do with the principles 
involved in Mr. Griffiths’ scheme, which are indubitably 
sound in the main. 





ENERGETIC WORKMEN. 

Wes are much pleased to find that the carpenters of Plymouth 
and Devonport have taken the hint which we gave them in a 
recent impression. It will be remembered that as the masons 
and plasterers struck against piecework, the South-Western 
Railway Company determined to build a wooden terminus, instead 
of one of brick and stone. In Plymouth the carpenters, with the 
utmost readiness, have followed the example of the masons— 
they also have struck against piecework. The railway company 
may yet succeed in getting up an iron terminus, but this is 
doubtful, and an appeal to Mr. Edgington for tents may be 
necessary. It is gratifying to add that the building trade is 
almost at an end in Plymouth and Devonport, and that much 
distress already prevails. 


WORKMEN AND MACHINERY. 


Last week a large number of Liverpool dock labourers peti- 
tioned the authorities against the growing use of steam winches 
in.unloading vessels. They find that by the adoption of these 
machines their services are not so eagerly sought after as of yore, 
and they feel acutely, no doubt, the growing weakness of their 
position. Their prayer was, as might have been expected, 
unanswered, What a pity it is that working men cannot be 
taught that machinery, so far from dispensing with labour, 
really serves in the long run to make it more valuable. If *t 
turns work into other channels, by increasing business, it nore 
the less opens wide fields for the employment of manual labou-. 
The experience of their own lives should furnish proof of this. 


THE ABBOT’S RIPTON COLLISION. 


Captain TyLeR has adjourned his inquiry into the circum- 
stances of the Abbot’s Ripton accident in order to ascertain prac- 
tically what would have been the result had the down express 
been fitted with a continuous brake. For this purpose an expe- 
rimental train was fitted up with Smith’s vacuum brake, supplied 
by Mr. Cockshott, and tested late yesterday afternoon between 
Doncaster and Huntingdon. The fact that it was necessary to 
carry out this trial shows the importance of the early production 
of the report of the Railway Commissioners on the brake trials 
of last summer. This report has long been ready as far as the 
work of the engineers is concerned. It is in type, and the 
diagrams are all engraved. Why its publication should be post- 
poned until after Easter is a mystery which it is desirable should 
be solved. With this report in his hands, Captain Tyler at all 
events would have been saved the trouble of carrying out yester- 
day’s experiments. 


ENGINEERING TROUBLES ABROAD, 


Txosr at home who, while groaning under their own misfor- 
tunes, derive a species of satisfaction from the contemplation of 
the troubles of their neighbours, will be gratified to learn that 
business in Germany is not more flourishing than in England. 
A few days ago a number of leading manufacturers, among 
whom were Messrs. Borsig, Schwartz, and Kopff, had an audience 
of the Minister of Commerce, and laid before him a report on 
the state of Berlin industry. They drew a lamentable picture 
of the shortcomings of trade, and besought the Government, in 
the bestowal of its favours in respect of railway construction, to 
consider that charity which beginneth at home, and to entrust 
their work to domestic, and, above all, to Berlin hands. It 
appears that the Minister has not been so lavish of his orders as 
the large grants made to him of late would warrant. The con- 
sequence has been, said the deputation, that large numbers of 
men have been discharged. In Berlin there are at present nearly 
2800 workmen unemployed. In Borsig’s factory, out of the 
normal number of 2000 operatives, only from 700 to 800 now 
find occupation; and Messrs. Schwartz, Kopff, and Wohlerts had 
similar doleful tales to tell. The upshot of the appeal was that 
a promise was given that all that could be done should be done. 
The Central Pomeranian and Berlin-Wetglar lines and other 
railways in East Prussia are shortly to be commenced, and the 
Government will thereby be enabled to do something towards 
meeting the wishes of its suppliants. Many of our English 
readers would not object to participate, we fancy, in the pro- 
spects thus held out. We think we could promise that no unrea- 
sonable prejudice on their part would be allowed to stand in the 
way. 

THE BATTLE OF THE STOVES, 
THE coal famine and resultant high prices which occupied but 


manufacturers of stove-grates and house fire-stoves to invent 
many cunning devices for the purpose of diminishing the con- 
sumption of fuel to the lowest possible limits, without at the 
same time losing any of the heat so derivable. 


fire-bars as far as possible into the room, the admission of a per- 
fect draught, and the smallest possible aperture for smoke, so 
that little or no heat might escape by the chimney flue. To an 
undiscerning public, or even the but partially initiated many 
who dabble in “cold iron” matters, these desiderata would 
appear to be simple in compass, and by no means difficult of 
attainment. But no. Experience such as we are about to relate 
has fully and freely demonstrated that such has not and can 
hardly be the case. Difficulties and dangers have been} incident 
from the very outset, and have, in at least this one instance, 





| many qualities of steel they were very liable to fracture. 


The great prin- | 
ciple had in view was chiefly held to be the throwing out of the | 





been the cause of a lawsuit of no slight duration, This lawsuit 
came before the Lord Chief Baron Kelly and Barons Bramwell 
and Amphlett, in the Exchequer division of the High Court of 
Justice, Westminster, on Friday and Saturday last. The plain- 
tiffs were Messrs, Marshall, Watson, and Moorwood, of Harleston 
Ironworks, Sheffield, and the defendants Messrs, Steel and Gar- 
land, of the Wharncliffe Works, Sheffield. The former claimed 
that the defendants had infringed a patent for a fire-stove 
which they, the plaintiffs, had invented. Several counsel 
appeared on either side. It was duly set forth by Mr. 
Aston, Q.C., with Mr. Patchett, on behalf of the plaintiffs, 
that the patent of his clients had been dated March 24th, 
1873, whereas that of the defendants was March 31st, 1873. 
The plaintiffs’ patent was specifically granted for “an improved 
construction of a domestic fire-stove for economising fuel and 
producing a better radiation of heat,” whilst, on the other hand, 
the defendants’ patent was for “an improved construction of 
domestic stove for economising the consumption of fuel, and 
utilising the heat thereof.’ Now, to the mind of an ordinary 
individual, these two statements were as nearly alike as Cwsar 
and Pompey are popularly supposed to be. That such, however, 
was not by any means the case was proved to any amount 
of demonstration by the Attorney-General, Sir John Holker, 
Mr. Gorst, Q.C., and Mr. Macrory. These three gentlemen 
occupied the greater part of the Saturday’s sitting in detailing a 
variety of minor points in the two stoves, and evidently so 
bewildered the ordinary reporters of the courts, with the niceties 
of their arguments—duly illustrated and explained by means of 
models and drawings, in court—that those gentlemen deemed it 
prudent to abandon any attempt at fully reporting the matter 
seeing that we are told that the “arguments were not of 
a nature to be generally interesting to the public.” The 
reporters, however, are good enough to hint that the forensic 
blows and cuffs chiefly related to some mysterious atmo- 
spheric phenomenon termed “the dominant current of air,” 
in which the plaintiffs claimed to have a peculiarly patent 
right. “Feathers” were also lightly talked of in select 
legal phraseology, and were lightly, albeit only verbally, tossed 
about from one side of the table to the other, and were held to 
be the “cardinal point” of the invention, and of the alleged 
infringement. The common register stove was also mentioned 
as being the “substratum” of the invention itself—a sort of 
geological assertion not included in the compilations of Hugh 
Miller or Sir Charles Lyell. Even the grammatical construction 
of the rival specifications was made the subject of keen discus- 
sion, and the learned brotherhood laid about them with much 
unction and all their might and main, as to the appropriateness 
or otherwise of certain phrases “as applied,” say the reporters, 
“to particular features of the construction of grates.” The judges, 
with true judicial foresight, rose on Saturday before the argu- 
ments were concluded, and the case was again to have come up on 
Tuesday, but did not do so, as we infer from the absence of any 
report. It is expected that this cause celébre of patent cases will 
yet occupy a good deal of judicial time and attention before any 
decision can be given. In the meantime, as the matter is pen- 
dente lite, we, of course, abstain from commenting in any way 
upon the merits of either sides of the questions at issue. 


GAS COMPANIES AND FOGS, 


A vew days ago we were favoured with another instance of 
the mismanagement of the metropolitan gas companies. A thick 
fog came upon us early one morning and lasted throughout the 
day, compelling all who required to do anything but sleep to 
have recourse to artificial light. But the light was, in many 
cases, not to be had, and in most it was only but a feeble glimmer, 
Thus far there was only inconvenience more or less serious, but 
when gas jets, such as they were, flickered themselves out for 
very feebleness, and left what gas there was to escape into the 
rooms, there was not only inconvenience but positive danger. In 
several instances which have come to our knowledge explosions, 
have only been obviated by the merest accident. By the 
Metropolis Gas Act the companies are bound to keep the 
service pipes fully charged at «ll times, unless prevented by un- 
avoidable accidents. They are also liable in penalty for neglect- 
ing to supply gas. Fogs are not sv uncommon, we think, that 
they cannot be anticipated at certain times of the year. It would 
be absurd to say that a fog unavoidably hindered supply. 
Nevertheless, the companies continue year by year in com- 
pletely disregarding public convenience, or the comfort of their 
consumers, Some day there will be a serious accident from the 
causes we have specified, and then the defaulting company will 
find itself charged in respect of damages all the greater in that 
the accident happened through positive violation of law, in addi- 
tion to the breach of contract. Perhaps if a director or two were 
garotted in some dark street on a foggy day we should have a 
change, but we fear the companies must be touched in pocket 
before they will become alive to their legal and moral duties, 
We are surprised they are not more careful, for these are ticklish 
times for gas companies, 








THE INSTITUTION OF CrvrL ENGINEERS.—Of the three classes of 
which this incorporated society consists, there were on the books 
on the 2nd of this month, according to a corrected list just issued, 
843 members, 1530 associates, and 14 honorary members, with a 
class of students numbering 373, together 2760 of all grades. 


SouTH KENSINGTON MusEuM.—Visitors during the week ending 
February 12th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 9626; mercantile marine, building 
materials, and other collections, 671. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.1a. to 4 p.m., Museum, 1599; 
mercantile marine, building materials, and other collections, 61. - 
Total, 11,957. Average of corresponding week in former years, 
11,638. Total from the opening of the Museum, 14,857,773, 


PERMANENT Way OF RaILways,—At the meeting of the Society 
of Civil and Mechanical Engineers, on the 12th inst., Mr. William 
C, Street, Assoc. Inst. C.E., read a paper on the permanent way 
of English and foreign railroads, After briefly recapitulating the 
history of the subject, the author stated that, with the exception 
of increased weight, and the introduction of steel rails, there had 


too prominent a place in the public mind in 1872 caused the | been in England very little material change for the last thirty years. 


The use of steel rails would not, however, seem to be—except when 
very carefully manufactured—desirable, as from the britt: en 

e 
system generally adopted of fishing or jointing the rails with pieces 
of iron of inadequate strength also appeared to be very defective, 
compared to many improved forms of fish-plates to which attention 
was directed. It would appear from instances given by the author 
that there was a greates desire for improvement in some foreign 
countries, and he particulaily mentioned a wrought iron road, 
which had been successfully adopted on the Paris and Lyons Rail- 
way. An animated discussion followed on several points referred 
to in Mr. Street’s interesting paper, in which the chairman, Mr. 
Butler, Messrs. Carter, Wilcocks, Bancroft, Kingsford, Valpy, 
Burrell, and Pownall took part. Much valuable information was 
elicited with respect to the different systems of fishing the rails, 
the best kind of sleepers, the best materials for ballast, the length 
of rails, and also the relative cost per mile of some of the systems, 
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HISTORICAL NOTES ON ROLLER SKATES. 
No. OI. 

WE have now traced the history of our subject to the 
period of the appearance of Mr, Plimpton’s skate, which, 
as we have already remarked, is a contrivance displaying 
singular ingenuity. The strict chronological order of this 
narrative has been already interrupted for the sake of con- 
venience, and we must interrupt it again for the same 
reason. We go back, therefore, to January 6th, 1863, 
which is the date of Mr. Plimpton’s American patent. The 
invention does not appear to have created any sensation 
whatever ; on the contrary, it seems, like thousands of 
others, to have fallen stillborn. The “ claim,” as it is called, 
or brief description of the principle of the invention, was 
first published in the Scientific American of January 24th, 
1863, in the following words :—- 

“IT claim, first, the attaching or applying of the rollers E, or 
runners, E*, to the stock or footstand, A, of a skate in such a 
manner that said rollers or runners will be turned, cramped, or 
adjusted, so as torun the skate in a curved line to the right or left 


7 ma turning or canting of: the footstand, or stock, A, as set 
ort 


‘* Second, the plate, HH, provided with hooks, g, at their ends 
and racks, f, at their front edges in combination with the spring, 
I, and plate, G, the latter being applied to the stock or footstand, 
A, and provided with slots, ¢, at its ends, and all arranged as shown 
to form a fastening at the front part of the skate, as herein shown 
and described. 

[‘‘ This invention relates to an ingens in the attaching of 
the rollers or runners to the skate, whereby the former are made to 
turn or cramp like the wheels of a wagon and facilitate the turning 
of the skate—there being two pairs of rollers or runners to each 
skate. The invention also relates to an improved fastening for 
securing the front part of the boot or shoe to the skate.”’] 

The paragraph enclosed in brackets does not seem to 
have formed part of the “claim,” as contained in the official 
list supplied . the United States Patent-oflice. It was 
added by the editor of the Setentifie American, which, as is 
well known, is the property of Messrs, Munn and Co., of 
New York, patent agents, who appear to have acted for 
Mr. Plimpton in the matter. The official description being 
considered vague, as indeed it is, the portion in brackets 
was added to make it more clear, having been obtained 
from the copy of Mr. Plimpton’s patent, which would 
naturally be in Messrs. Munn’s possession. At least this 
is our explanation of the matter. The claim also appeared 
in this country in the Commissioners of Patents’ Journal 
of February 6th, 1863. On the whole, then, we may say 
that the fact that a skate had been invented, in which the 
axes of the rollers were adjusted so as to run in a curve by 
the turning or canting of the foot, was pretty widely pub- 
lished. There was, however, no drawing of the contri- 
vance, and none appears to have been published until about 
April, 1865, when a book containing the illustrations to the 
annual report of the United States Commissioner of Patents 
for 1863 was published by one Jewett, of Buffalo. Jewett 
was the contractor for the engraving of the blocks, and by 
a somewhat curious arrangement he appears to have been 
allowed to anticipate the official record, by publishing the 
work on his own account, using the identical blocks pre- 
pared and subsequently used for the official report. As a 
matter of history we subjoin an exact re-production of the 
cut in Jewett’s book, and in the Commissioner’s Report. 
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PLIMPTON—1863, 


As many of our readers are aware, there has been a great 
controversy about this drawing, the main point in the 
recent case of Plimpton v. Malcolmson being, whether the 
drawing, when cond by the light of the description above 

uoted, was sufficient to enable a: workman to make the 
dele. The Master of the Rolls decided that it was not 
sufficient. 

Mr. Plimpton’s skate was not patented in England until 
August 25th, 1865, or more than two years and a-half after 
he had secured his rights in the United States, This 
delay is remarkable. Whether the inventor did not rate 
the commercial value of his skate very high, or whether he 
thought that the public were not ready for it, is, of course, 
matter of conjecture. The invention, however, was 
destined to slumber for many years yet, as it was not 
until about 1871, if our memory serves us, that we began 
to hear about some wonderful roller skates. 

With regard ‘to the details of the new skate, we will let 
Mr. Plimpton speak for himself. The drawings and 
description which follow are taken from the specification 
of his patent, No. 2190 (1865). We should explain that 
we have omitted all reference to that part of his invention 
which relates to ordinary ice skates, or “ runner skates,” 
as they are called :— 

Fig. 1 represents a side view of a parlour or roller skate 
f pac to the foot ; Fig. 2 isa bottom or under view of 
the same ; Fig. 3 is an under view of a plate pertaining to 
the same; Fig. 4, a side view of a roller — to the 
same with its outside bearing and catch or fastening for 
holding it on its shaft; Fig. 5 is a section of Fig. 4, taken 
in the line v, 7; Fig. 6 is a transverse vertical section of 
Fig. 2, taken in the line zz; Fig. 7 isa transverse vertical 
section of Fig. 2, taken in the line z' z'; Fig. 8 isa 
diagram showing the position assumed by the rollers or 
runners in turning acurve ; Fig. 9 is a longitudinal section 
taken in the line z* z*, of Fig. 2. Similar letters of 
reference indicate corresponding parts, A represents the 











stock or footstand of the skate which may be constructed 
in any proper manner, and B, B, represent the metal plates, 
which are firmly secured to the underside of the stock or 
footstand, one near the toe and the other at the heel of the 
same. These plates B B, are of triangular form, see Fig. 3, 
and may be secured to the stock or footstand by a screw 
«, one near each angle or corner. At the angular end of 
each plate, B, there isa socket 6, and from the socket of 
each plate there extends longitudinally and centrally an 
inclined ledge b', the outer end of which is rounded to form 
a journal c, shown clearly in Fig. 3, and at the broad ends 
of the plates B B, there are pendent projections dd, which 
are shown clearly in Figs. 6 and 7. These plates, it will 
be seen by referring to Fig. 1, are secured to the stock or 
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PLIMPTON—1865, 


footstand in opposite positions, so that the inclined ledges 
bb will extend down from the front and rear ends of the 
same towards a point in a vertical line passing about 
through the centre of the stock or footstand. C C repre- 
sent what may be termed the hangers, the same being 
composed of four inclined pendent bars ¢ ¢ ¢' e', extending 
down from a bar f, having a bar g crossing it at right 
angles. The bars g have at one end a journal to fit 
into a socket of the plates, B B, and the opposite ends of 
the bars g are provided with sockets 7, to receive the 
journals ¢ of the said plates B. This arrangement admits 
of the stock or footstand having a lateral tilting movement 
either to the right or left. In the lower parts of the 
inclined pendent bars ¢ ¢ ¢' e', of each hanger ¢, there 





is inserted a shaft D, on which rollers E are placed so 
as to turn loosely. This shaft has a head at one end 
and a sliding key F passes through the opposite end, 
which key is flattened at one part sufficiently to admit 
of an oblong e see Fig. 4, being made longitudinally 
through it to allow a pin /, in one of the bars e, to 
= through the said pin &, serving as a guide for the 

ey. The key is prevented from casually drawing out 
from the hole in the shaft D by having a slot /, see _ 
Fig. 4, at the outer end of slot j, at right angles to it, 
in which slot 7 the pin / may be fitted, and the key F 
is prevented from being shoved laterally so as to prevent 
the pin & from casually getting out of J, by means of a 
button G, which is fitted on the pin /, and has a flange 
in it at one end to fit over the side of F. When the 
key is to be withdrawn from the hole in the shaft D to 
admit of the removal of the latter, the button G is turned 
so that its flange m will be at the outer end of the key 
F, and admit of the key F being shoved laterally, so 
that the pin 4 may be adjusted in the slot 7, and admit 
of a longitudinal movement of the key. By this 
arrangement the shafts D are firmly secured in the 
hangers, and at the same time may be readily removed 
therefrom when necessary or required. The rollers 
E are placed on the shafts between the arms ¢e! ¢e', 
as shown in Fig. 2, and their peripheries are covered with 
emery, or have a roughened surface produced in any 
proper way in order to prevent them from slipping. The 

angers C C are secured to the plates B B by screws , 
which pass through the centre of the bars g of the hangers 
and into the inclined ledges b b of the plates B, said screws 
having « plate o on them, between which and the bars g 
a spring p of india-rubber or other suitable material is 
placed. ‘These springs p keep the hangers in contact with 
the cg B and prevent all unnecessary play or vibration 
of the same in an upward direction, and control the 
turning, tilting, or canting of the stock or footstand. In 
consequence of the ledges bb of the plates BB being 
inclined, it will be seen that if the stock or footstand A 
be tilted or inclined either to the right or left, the shaft 
hangers CC, and consequently the shafts D, will be 
cramped so as to form radii of a circle—see Fig. 8—and the 
skate will consequently move in or describe a curve. The 
skater therefore has perfect command over the skates, and 
is enabled to perform curves, gyrations, and evolutions with 
the greatest facility. 

Such, then, was Mr. Plimpton’s skate in 1865; but the 
inventor continued to work at it, and on the 2nd of Decem- 
ber, 1874, another patent was taken out in England 
embodying the original principle, but containing many 
important improvements in matters of detail. They include 
methods of lubricating and wiping the hubs of the 
rollers, adjustment of the end play of the rollers, support- 
ing the axles of the rollers at the ends instead of at the 
middle, bracing and strengthening the roller frame, provi- 
sion for reversing the roller frame hangers when worn, 
attaching the hanger to the foot stock in such manner that 
the hanger may be readily adjusted to different inclina- 
tions, and the provision of a graduated scale to record the 
adjustment of the angle of the roller frame with respect to 
the line of the foot-stock. 

The construction of the 1874 skate is shown by the 
following sketches, in which A A are two pairs of skate 
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PLIMPTON—1874. 


wheels made of boxwood, and mounted loosely on fixed 
axles. These rollers have circular channels made in their 
sides into whivh the circular ends of the caps B B and C 
roject, as shown in Fig. 4, thus forming a loose inter- 
looking joint which serves effectually to prevent grit from 
entering between the rubbing parts. Within the caps 
BB ard C, or between them and the wheel hubs, are 





placed felt washers D D, D D, Fig. 4. The washers are 
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larger than the wheel hubs, in order that when in 
they may fold around the hubs and serve, when the wheels 
are ing, to wipe or take up the oil as it escapes from 
the washers or ends of the wheel hubs and conduct it back 
to that portion of the washer which is made more elastic 
and by the addition ef a smaller spongy washer X 
shnod bebocen the heads of the protecting caps and metallic 
washers a bc, which are fitted loosely upon the axle F 
just opposite the wheel hubs. The central metal washer 
is made smaller in diameter than the washers a and c to 
prevent them from rubbing and wearing the cloth or the 
ends of the wheel hubs. 

The mgy washer is provided with oil through oil 
holes d ak, Figs. 1 bad 5, made in the binding nut G 
fG.5 and cap B. When, therefore, the skate 
3 is pressed sideways by the natural 
movement of the skater the oil will 
be pressed through the loosely-fitting 
washers to the rubbing pes of the 
skate wheels, and as the oil escapes 
from the washers or ends of the wheel 
hubs while in motion, it will be wiped 
or taken up by the cloth washer D and 
filtered on its return to the rubbing 
surfaces to be used again. 
skate will be automatically wiped and 
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I tecting caps B B are threaded and 
short distance upon the threaded ends of their respec- 
tive wheel axles F, and they thereby serve to adjust 
the end play of the wheels» upon the axle. Such 
Jadjustments are fixed or retained, and the wheel axle 
is prevented from rotating by means of the binding 
nuts G G, which enter the chambered ends of the pro- 
tecting caps and screw upon the axle. These nuts are 
pierced with an eccentric hole e corresponding to the hole 
d made in the protecting caps B B. By this arrangement 
of parts the oil holes may be opened or closed as required 
by properly turning the nuts. 

Each pair of rollers is mounted in a roller frame H, and 
these frames H are severally connected by an adjustable 
hanger J to the sole plate 8 of the skate. 

The caps B B are embraced by the semicircular termi- 
nations of the roller frame H. Where these parts come 
together they are provided with corresponding grooves and 
ridges, as illustrated at Fig. 5. The frame H is made with 
a segmental-shaped top, which is eccentric to the caps B. 
The axle and caps are attached or secured to the frame 
by a binding strap of metal I, which passes transversely 
across the top of the roller frame H, and is bent down 
to fit the sides of the same, and terminates in eyes 
formed to fit over and around the end caps B RB. 
When the binding strap is loose it is readily fitted into its 
place, and it is tightened up by being pressed or driven 
partly around upon the eccentric or cam-shaped sides of 
the frame H. It thus serves to bind the whole firmly 
together, so that any side strain in either direction is 
resisted by both sides of the roller frame, in consequence 
of which the frame may be made thin and light. By this 
improved mode of connecting the parts together the wheel 
axle is firmly held at its extremities, with a much 
smaller axle than heretofore, and without the use of a fixed 
bearing between the wheels, which are now kept apart 
simply by the interposition of the central portion of a 
double cap C, which cap envelopes the inner. ends of the 
wheel hubs and protects them from grit and dust. The 
cap C may, like the cap B, be fitted with suitable parts for 
iekedeation. The friction and wear upon the inner ends 
of the wheel hubs will thus be greatly reduced. 

The wheel frame H is formed with lugs or projections, 
which extend in front and rear thereof, and are provided 
with two raised ribs, which constitute fulcrums for the 
frame to rock upon from right to left. These ribs enter 
— grooves formed in the under side of the wheel frame 

anger J, as shown in the drawings. To this hanger the 
wheel frame H is attached, so as to allow of its rocking 
thereon from side to side. The connection is effected by 
coupling screws K K, and to bring the parts back to 

lace, after being rocked, springs or elastic washers of 
india-rubber, L L, are placed under the heads of the 
screws. The elasticity of these springs may be adjusted 
by the screws K K,soas to give more or less elastic 
support to the skater’s foot. The hanger J is fitted into 
suitable grooves made in the under side of the sole plate 
$8, and with the wheel frame and other parts secured 
thereto; it is attached to the sole plate by a clamping piece 
Mand tightening screw N. The stem of the screw N passes 
loosely through the sole plate and a circular washer O, and 
is fitted so as to screw in and out of the clamping piece M. 
This mode of attachment is best shown in Fig. 4. When 
the clamping piece is loosened by turning the screw the 
hanger will be free to slide endwise for adjustment, so as 
to provide for the wheel frame moving into a plane 
more or less oblique to a line drawn lengthwise through 
the centre of the sole plate. By adjusting the hanger, 
so as to cause the wheel frame and axle to oscillate in 
a plane more oblique to this line, the skate will when 
moved produce sharper curves, and in proportion as the 
obliquity is less the skate will produce larger curves 
with the same inclination of the sole plate transversely. 
A graduated scale is marked upon the hanger, or similar 
identifying marks may be otherwise made, and so arranged 
that any adjustment given or required may be readily 
identified, remembered, and specitied, so that the adjust- 
ment of such skate may be readily made to correspond 
with the known adjustments of any other skate of like 
construction. The hanger J admits of being reversed upon 
the sole plate, and the wheel frame H may also be reversed 
upon the hanger. By this means the wearing parts of the 
mage and frame may be utilised to the utmost. 

e have described Mr. Plimpton’s skate at great 
length, and some would say that we have devoted more 
space to it than it deserves. This, however, is not the 
case, for although it may be regarded as a mere toy—as a 
thing which will be forgotten when the mania for rink- 


Thus the | 


lubricated by the ordinary movement | 
of the skate when in use. The pro- | 


fitted so as to screw in and out a/| 








| 
| 
| 


of peculiar interest to the mechanician. 
examined at the late trial all agreed in saying that the 
particular mechanical combination employed for converting 
the canting motion of the foot-stock into that which causes 
the axes to converge, was entirely new. This, by the way, 
was about the only point they did agree upon. The mode 
of action is not easy to grasp, but our readers will hardly 
fail to understand it after a careful perusal of the extracts 
we have quoted from Mr. Plimpton’s specification, which 
the Master of the Rells took occasion to remark was one 
of the best drawn specifications, he had ever seen. It 
must, however, be admitted that there is a certain 
“slipperiness” about the thing. We are not now alluding 
to the sensations of the person who tries roller skates 
for the first time, although the parallel would hold 
perfectly good. It is quite easy to see when examining a 
roller skate and trying it in the hand on a table that the 
canting of the foot-stock does produce the desired con- 
vergence of the axes, and in skating we are sensible that 
such an effect does take place from the ease with which we 
traverse a curve. But, as we have said before, the precise 
modus operandi has a wonderful tendency to elude us. 
| The Apostolic simile of a man beholding his natural face 
| in a glass, and going his way and straightway forgetting 
what manner of man he was, is not inappropriate. We 
| think we understand it, but let us look away from the 
skate or from the drawings for a moment and attempt to 
picture to our mind the various motions which take place, 
| and we cannot do it. With what pleasure would Pro- 

fessor Willis—alas! that we should have to say “the late” 
—have analysed the complicated motions, reduced the whole 
thing to a diagram, and given a formula for calculating 
the amount of divergence of the axes caused by tilting the 
foot-stock through a given angle. Few men had such a 
happy knack of doing that as was possessed by the author 
of “The Principles of Mechanism.” It was a matter of 
some surprise to us that none of the eminent experts 
who were examined at the trial before the Master of the 
Rolls attempted to demonstrate the mechanical principles 
involved. We shall certainly not spoil the pleasure which 
some of our readers will probably take in puzzling them out 
for themselves. 











IMPROVED DRILLING AND SLOTTING 
MACHINE. 

In the accompanying engraving we illustrate a drilling machine 
made by Messrs. Lowry, of Cross-street Works, Salford, which 
embodies certain improvements introduced recently into this 
type of drill. These may be briefly described as consisting prin- 
cipally in carrying down the framing at the back of the jib post 
to the bed plate, so that it can be properly secured, and every 
trace of vibration is removed. he machine has also been so 
modified that it constitutes a very satisfactory key-way slotting 
machine. Our engraying will explain itself without further 
description, 








skating has passed away—it nevertheless presents points | 
The experts | 
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BOULOGNE HARBOUR. 


‘In the report of the South-Eastern Railway Company presented 
at the last general meeting of tiie shareholders it was stated that 
the directors had for the last four years been exerting themselves, 
in connection with some of the leading inhabitants of Boulogne, to 
secure a concession for constructing a deep-water harbour at that 
port accessible at all times of tide for large vessels; that Mr. 
Liddell, C.E., had prepared plans which had been approved by the 
majority of the commissioners at the various enquétes to which 
they had been submitted, but ‘that the French Minister of Public 
Works had decided to ask for new plans and to promote a new 
survey of the coast. 

“The wreck of the Charles Dickens last November suddenly 
awakened every one to the fact that the present harbour was far 
behind the requirements of the age. 

‘* During the autumn new soundings were taken, and the new 
plans called for by the Minister have been prepared by M. F. 
Laroche, Ingénieur des Ponts et Chaussées and Consulting Engineer 
to the Boulogne New Harbour Company. The company, in sub- 
mitting these plans to the French Government, state that they do 
so with the conviction that they can be carried out ;. but should the 
Government prefer any other plan, they would be willing to adopt 
it. The great obstacle which ns hitherto stopped any i 
has been the inability of the projectors of previous plans to satisfy 
the Government engineers that the new works will neither silt up 
themselves nor destroy the present harbour by ae | an accumu- 
lation of sand. M. Laroche, devotes a large part of his report to 
the question. He maintains that these deposits do not extend into 
the deep water in which the projected harbour will be made. For 
centuries the sea has been steadily encroaching on the shores of 
Boulogne Bay ; the old Roman lighthouse called le Tour d’Odre, 
which originally stood a mile from the edge of the cliff to the north 
of Boulogne, fell into the sea in 1644; and of Fort Chatillon, built 
in 1547, on the south side of Boulogne, nothing now remains; the 
rocky foundations of the cliffs which have disappeared may still be 
traced at low water on either side of Boulogne Harbour, and the 
sandy shore is simply a surface layer nowhere exceeding 24 metres 
in thickness. On this coast there is very little sand beyond the six 
metres, and none beyond the ten metres line of soundi On the 
five metres line of soundings there is no difference between the late 





| surveys and those made 20 years since, and only a slight variation 


of depth has been found in the 10 metres limit. Old anchors of 
obsolete shape are from time to time picked upin Boulogne Roads, 
and the cargo of a small vessel which foundered in 1872 has been 
recovered by divers, The velocity of the current is so great that 
any sand or mud from either shore which may get mixed with the 
water on their way up Channel is held in solution till it reaches the 
North Sea. 

** From this and other data, M. Laroche argues that, as the new 
works will extend as far as a line drawn from Cape Alprech to a 
Grisnez, the strong current will suffice not only to keep the 
entrances of the new harbour clear, but also keep up a sufficient 
agitation of the water inside the harbour to dispense with dredging. 

‘*M. Laroche remarks that it is impossible for anyone to forecast 
exactly what will be the result of the new works; but, taking 
matters at their worst and allowing that dredging may be neces- 
sary, he estimates the cost at 42,000f. a year. 

“The plans for the new harbour consist of a south jetty, a north 
jetty, a mole placed between and slightly outside the extremities of 
the two jetties and a steam packet quay projecting into the middle 
of the harbour. 

“The south jetty will run.from the shore at a point situated 
1200 metres west of the present harbour on a line drawn from the 
west pier-head to the Fort de l’Heurt, off Portel; it will run 900 
metres north west, and then 300 metres due north, where the pier- 
head will be in 6 metres (19ft.) water at the lowest known tides, 
and at a spot 1300 metres due west of the present west pier-head. 
This breakwater will be of solid masonry throughout, and will rise 
to the level of the highest known tides, and is designed to be 
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carried out, first north-west, and then north, that it may offer less 
resistance to any inshore current would be the case with a 
breakwater built at right angles to the coast. 

“The north jetty will be a prolongation of gel wot east pier 
for 1100 metres in a curved line, by which it slightly overlap 
the ee pier-head at a point 950 metres distant in a line 
drawn north-west by west ; it be of solid masonry in the base, 
surmounted by an open woodwork. M. Laroche cannot fix before- 
hand the height to which he will raise the stonework ; this will 
have to be settled as the works progress, his object being to insure 
sufficiently smooth water inside, yet at the same time to keep up a 
current which will prevent any deposit and accumulation of mud 
on the north or outer side of this jetty, which would be detri- 
mental to the bathing shore in front of the Etablissement des 
Bains. The estimates provide for a stone jetty throughout, but 
the substitution of wood for stone will reduce expenses. 

_ The north pier-head will be in five metres depth of water at 
lowest spring tides. The pier-heads of the two breakwaters will be 
metres aj ; at a short distance outside this opening, and 
where there is a six metres of water, will be constructed a 
solid stone mole metres long on a line drawn north-east and 
south-west, thus establishing two entrances to the new harbour : 
that between the south jetty and the mole, called the west entrance, 
will be 200 metres wide, and that between the mole and the north 
jetty, styled the north entrance, will be 150 metres wide. 

“The whole of the foreshore comprised between aline drawn 200 
metres west and parallel to the west pier and a second line 1000 
metres further west drawn from the shore end of the south jetty to 
the cliffs will be filled in and faced with a stone wall fo: the 
inner side of the new harbour. At right angles to this wall and 
abutting from it will run out into the middle of the harbour a 
solid stone quay 500 metres long and 200 metres broad. 

“The area of the projected harbuur will be about 375 acres. 

“This plan has just been submitted to the French Govern- 
ment by M. Achille Adam, Deputy for Boulogne, on behalf of the 
company.” —Z'imes, 








CHEMICAL SOCIETY. 
Thursday, 3rd February, 1876. 
Professor ABEL, F.R.S., President, in the Chair. 


THE minutes of the previous meeting having been read and 
confirmed,'the presents sdbecke made to the Society wer d, 
and the donors thanked, after which Messrs, A. Smetham, B. 
ms. | Dyer, W. E. Halse, and E. H. Girling were formally ad- 
mitted Fellows of the Society. The names read for the first time 
were those of Messrs. A. B. Prescott, M.D., N. Bradley, and 8. 
W. Porter, Messrs. William Galbraith, David E. Brown, A. H. 
Scott White, B.A., George Wilson, M.A., William Foulkes Lowe, 
Stephen William Nockolds, George Haycraft, Frederick James 
Lloyd, Harry Allen, Frederick Isenbart Scard, Harold Bailey Dixon, 
and William Alexander Smith were elected Fellows after their 
names had been read for the third time. 

The President said he had to announce that he had obtained per- 
mission to invite the Fellows of the Society to visit the Royal 
Arsenal at Woolwich, and hoped that on that occasion he should be 
able not only to show them a trial of the 81-ton gun and the work- 
ing of the largest forge hammers, but also to exhibit some experi- 
ments on detonation which could not be conveniently performed in 
the lecture room, and other kindred subjects which might prove of 
interest to the Fellows. 

Mr. W. Ackroyd then read a communication on ‘‘ Metachromism, 
or colour change.” In this elaborate paper, the author, after giving 
a brief account of the notices scattered throughout various 
scientific papers on the subject of metachromism, as he terms the 
changes of colour which various substances undergo when heated, 
passed on to the classification of metachromes, which he 
arranges in two groups—namely, those of the zinc oxide 
class,- colourless bodies which acquire a yellow colour 
on being heated; and those of the borate of copper 
class, which change from one colour or combination of colours of 
the spectrum, to the contiguous colours; the red iodide of mer- 
cury, for instance, becomes darker and darker as it is heated, up 
to about 140 deg. Cent., when it is converted into the yellow modi- 
fication. At higher temperatures the yellow becomes gradually 
darker, until at deg. Cent. it is deep orange. A discussion of 
the various theories which have been proposed to account for these 
changes follows, and the author concluded that metachromism 
must in some way be due to atomic or molecular motion ; and from 
a careful consideration of the phenomena which accompany the 
colour change, it would appear that, within certain limits, we may 
take that — of colour from more to less refrangible, to indicate 
expansion, and the inverse change, contraction. The paper con- 
eludes with some remarks on the simultaneous change of colour 
and density observed on heating certain minerals, such as zircon. 

The President said they were much indebted to Mr. Ackroyd for 
his interesting paper, which raised several points for discussion. 

Mr. W. N. Hartley said for the past two years he had made 
many experiments on the changes which solutions of certain salts 
undergo when heated, but in most cases the change was due to a 
variation in the hydration of the salt, the series of colours produced, 
however, being somewhat in the order given by the author. For 
instance, the brown or pink solution of cobalt, when heated, 
darkens at first, the effect probably due te expansion, but variation 
in the hydration then begins to come in, and the brown hexahy- 
drate is reduced to the green dihydrate. Again, the yellowish-green 
colour of a solution of copper chloride turns to brown when heated 
to 100 deg. Cent., which may perhaps be due to metachromism. 
The solid copper bromide behaved in an entirely different manner ; 
the golden-yellow tetrahydrate loses water at a comparatively low 
temperature, changing to the brown monohydrate. The yellowish- 
green solution of the salt changes to brown when heated, like the 
chloride. In those solutions, however, in which no change of hy- 
dration takes place, the solution darkens, which is in accordance 
with Mr. Ackroyd’s observations, A peculiar phenomenon is 
observed when dichroic minerals, such as epidote, are heated, the 
dichromism entirely disappearing under these circumstances. 

Mr. Friswell understood the author to say that if the colour 
changed to one at the more refrangible end of the spectrum, decom- 
position usually took place. He would like to ask whether he had 
examined any of the platinocyanides: the red hydrated magnesium 
salt, as was well known, when heated lost water and changed first 
to orange, then to yellow, and finally to white, whilst the barium 
compound under similar circumstances also lost water, but changed 
from brilliant yellow to red-brown. Both these compounds undergo 








preparation of alizarin the latter was produced from the disul- 
phonic acid. This the author finds, however, is not the case, the 
alizarin is uced from the oe paps oe acid, whilst the disul- 
omer Lageephciscess gg ake: ce anal ‘ous, in many of 
its properties, to alizarin. en the disulphonic acid is heated with 
potassic hydrate, it first yields oxyanthraqui Iphoni 
acid, Ci,H«O2(OH)(SO3H), and this, by the further action of the 
fused alkali, is changed to yg ey C,,H;02(0H);,. The 
action of an aqueous solution be en, at a hi 4 temperature on 
this acid, gives rise to an intermediate body C,,HsO2(OH)s isomeric 
with alizarin, and apparently identical with the substance recently 
observed by Schunck and Roemer. It is converted into anthra- 
p urin by the further action of the alkali. In alizarin the 
ydroxyls are both in the same benzene group, but in anthra- 
quinone disulphonic acid it would appear that one HSOs exists in 
each benzene group, which would account for the non-formation of 

izarin from this acid when it is heated with an alkali, and would, 
moreover, tend to show that.in ant urfurin two hydroxyls are 
in one benzene gtoup, and one in the other. 

Dr. Armstrong remarked there could be no doubt that anthra- 


quinone had the formula CeH, 4 ye - ©,H,. And since ali- 


zarin yielded — acid on oxidation, it was highly probable 
that the two OH groups were both in one benzene group, a view 
which was confirmed by the synthesis of alizarin from phthalic 
acid and pyrocatechin. The discovery of an isomeride of alizarin, 
to which the author had alluded, was of great interest; there 
= ‘now five bodies known having the same composition as 


arin. 

Mr. Perkin said the isomeride alluded to did not yield phthalic 
acid on oxidation, from which it was probable that both the OH 
groups were not in the same benzene group; anthraflavon also did 
not yield phthalic acid. ; 

The President having thanked the author in the name of the 
Society, a communication from Mr. C. O. Sullivan ‘‘ On Maltose” 
was read, in which the author conclusively proves that maltose 
obtained by the action of malt extract on starch is not merely a 
mixture of dextrose and dextrin, but a distinct compound. Com- 
ees experiments were made. by treating both a mixture of 

extrose and dextrin with alcohol, and also maltose. In the former 
case the dextrose was removed, leaving a residue of dextrin which 
had scarcely any action on Fehling’s test ; with maltose, however, 
the case was different, the portion which dissolved having exactly 
the same reducing action as the undissolved portion. Fermentation 
experiments made with maltose and the above mixture led to 
analogous results. He concluded with observing that maltose is a 
distinct compound, isomeric with cane sugar, and having a specific 
rotary power rather more than twice as great ; moreover, 100 parts 
of maltose are capable of reducing as much cupric oxide as 65 parts 
of dextrose. 

The President thanked the author in the name of the Society 
for his interesting communication, after which a paper by Mr. T. 
Fletcher was read on ‘‘ A Simple Form of Gas 0 agra in which 
the author states he has had a regulator in use for the last fifteen, 
years, very similar to that recently described by Mr. Page, except 
that he passes the gas in the reverse way, and considers it is 
practically better to have a pin hole in the cork or centre tube to 
ep the gas being extinguished, instead of the double service. 

e also recommends an iron chamber of largo size, containing 2 lb, 
or 3b. of mercury. 

The last paper, by Mr. C. Carnelly, B. Sc., ‘On High Melting 
Points, with special reference to those of Metallic Salts,” was taken 
as read, owing to the lateness of the hour. The principle upon 
which the experiments described in the paper were conducted con- 
sists in heating a small platinum crucible, containing the salt, by 
means of a Bunsen or other suitable means, and the instant the 
salt is seen to melt the whole is dropped into cold water. From 
the observed rise of temperature the melting point of the salt can 
be calculated. Tables are appended to the paper, giving the fusing 
points of a large number of substances as observed by this method. 

The meeting was finally adjourned until Thursday, 17th February, 
when Professor Frankland, F.R.S., will deliver a lecture ‘‘ On 
some Points in connection with the Analysis of Waters.” 











A NEW ALLOY. 


THE White Brass Company, of Southwark, are about to 
introduce a new metal to the public which possesses some interest- 
ing peculiarities.’ Tests made with it in the Royal Gun Factories 
have given some very remarkable results, and we do not think an 
apology is necessary for laying some a concerning this 
we efore our readers. This new alloy is termed ‘‘ Manganese 
Bronze,” it is composed of any ordinary bronze alloy combined 
with manganese, which it appears has the effect of cleansing the 
metal ot all oxide, and rendering it very homogeneous and close 

ained, even a good sized ingot broken through presenting a 
Rotate as fine and close grained as a piece of steel ; the metal 
also possesses increased strength, toughness, and hardness, which 
latter quality can be increased very considerably. In colour it 
resembles good gun-metal, but is of a rather brighter and more 
golden hue. It can be forged at a red heat and rolled into rods or 
sheets and drawn into wire and tubes, 

Six specimens were submitted by the White Brass Company for 
trial and tested by the permission of Colonel Younghusband at the 
Royal Gun Factories for tensile strength, elastic limit, and ultimate 
elongation. These consisted of three cast specimens of different 
degrees of hardness, and three from each of these forged at a red 
heat and drawn down from a cast ingot about 2}in. square to a 
round bar lin. diameter, afterwards turned to gauge for the testing 
machine *533in, diameter. 

No. 1 cast—intended for construction purposes where strength 
and toughness are necessary—gave an ultimate tensile strength of 
24°3 tons per square inch, with an elastic limit of 14 tons and an 
elongation of 8°75 per cent. No. 1a, forged from the same metal 
as No. 1 was cast from, gave a tensile strength of 29 tons per square 
inch, elastic limit 12°6 tons, elongation 31°8 per cent, o. 2 
cast—rather harder than No. 1—tensile strength 22°1 tons, elastic 
limit 14 tons, elongation 5°5 per cent. No. 2a, forged from the 
same, tensile strength 28°8 tons, elastic limit 13'2 tons, elongation 
35°35 per cent. No. 3 cast—still harder—tensile strength 23°6 tons, 
elastic limit 16°8 tons, elongation 3°8 per cent. There was a slight 
flaw in this specimen, which caused it to break with a less stain, 
and to stretch less than it would otherwise have done, No, 3a, 
forged from No. 3, tensile strength 30°3 tons, elastic limit 12 tons, 





decomposition, and yet a change took place in opp 
in the two cases. 

Mr. J. Newlands said he understood Mr. Ackroyd to apply the 
term metachromism to those cases in which a change of colour 
took place when the substance was heated, the original colour 
returning on cooling ; in the case of mercuric iodide the two colours 
co nded to two distinct crystalline forms, which might perhaps 
be looked on as belonging to two distinct substances. 

Mr. Ackroyd replied that in the case of mercuric iodide he had 
determined the specific gravity before and after the change, but 
the results were not concordant; the change from red to yellow 
would indicate contraction, however. He had not examined the 
platin ides. 

Mr. ley said he might mention he had once observed that a 
magnificent specimen of the magnesium platin ide sealed up 
in a specimen glass, which had been placed for a short time near a 
gas flame, lost its beautiful green iridescence, and became of a 


yellowish colour ; after remaining some time in a cool place, it re- 
absorbed the water which had been expelled, and regained its 
original a nee, 

Mr. W. i. Perkin, F.R.S., then read a paper ‘‘On the For- 
mation of Anthrapurpurin.” Although it was known that potas- 
sium ant i 1 





hate, when fased with caustic —_ 


yielded alizarin, it was generally believed that in the artific 





ig 20°75 per cent, 
It will be seen from the above that No. 1 cast specimen is 
about equal in tensile strength and elongation to wrought iron 
of average good quality, while its elastic limit is rather higher, for 
scarcely any wrought iron will exceed ten or eleven tons, and 
the forged specimens considerably exceed the very best wrought 
iron, both in tensile strength and ultimate elongation, and are 
fully equal to mild qualities of steel. We believe it will be ad- 
mitted that if such results can be obtained, and certainty secured, 
the results of these experiments prove this new manganese bronze 
to possess very valuable qualities, and such as will render it useful 
for a variety of purposes for which gun-metal and yellow metal 
are now employed. 

* When simply cast, even the tough t ponge are harder than gun- 
metal, ss about double its strength up to the elastic limit, and 
about fifty per cent. more ultimate str while at the same 
time it will bear more bending and ham and the harder 
qualities intended to be used when pressure and come into 
play are considerably harder than gun-metal. The forged - 
mens are about twice the ultimate apes of gun-metal and 
— ques metal now generally used for bolts, &, 
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etails of the process of manufact metal are, for 
obvious reasons, not yet made public by the ite Brass pga Or 
There is every reason to believe, however, that there is nothing 





occult about the process of manufacture, and that ese 


bronze may be ed as a commercial article. Of course use is the 
great test, and we cannot ra whether, in practice, metal aa 
excellent as the specimens tried at Woolwich can always be 


secured. Be this as it may, however, the commercial manufacture 
of manganese bronze es a step in the science and art in 
metallurgy of no small importance. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patent’, 





Grants and Dates of Provisional Protection for Six Monthe. 


130. Improvements in the construction of P1anorortes, William Dodson, 
Bryan-street, Caledonian-road, London.—12th January, 1876. 

201. A new or improved mode of Treatine Tosacco, Louis Mottic, 
Brussels, Belgium.—18th January, 1876. 

209. Improvements in BustLzs or Dress Improvers for Lapies’ WEAR, 
James Badcock, West: land-buildings, Aldersgate-street, London.— 
19th January, 1876. 

225. Improvements in TreaTine Sewace and other foul water, and in 
deodorising and utilising urine to be used for manure, John Hanson, 
Savile-town, near Dewsbury, Yorkshire. 

231. Improvements in Traction Enoiner, and apparatus in connection 
therewith, also applicable to other locomotives or vehicles, Bernard 
Lefébvre, Chancery-lane, London.—20th January, 1876. 

257. An improved mode of Sroppine and Srarting Tramway Cars, 
applicable also to railway carriages and trucks, John Phillips, White 

art-street, Kennington, Surrey.—21st January, 1876. 

265. Improvements in AppLyine Lamps in Liev of Fiags for SIGNALLING, 
so as to be ae at night, such signals to be in accordance with 
the commercial code of is at present in use, and applicable as 
signals for all nations, Thomas Winter, Bentham-roa3, South Hackney, 
ae and Robert Winter, Sunderland, Durham.—22nd January, 

876. 

281. Improvements in a tus for Rarstne, Forcine, and Ex#avustine 
Water or other liquids, also air and gases, John Frederick Brinjes, 
Backchurch-lane, Whitechapel, London. 

283. Improvements in machinery or apparatus for Sprinnina and Dovus- 
LING Corton and other fibrous substances, Thomas Wrigley, Todmorden 
Lancashire. * 

285. Improvements in producing Drsians on Porrery, James Miller, 
Glasgow, Lanarkshire, N.B. 

289. Improvements in Steam Cranes, William McArthur, Johnstone, 
Renfrewshire, N.B. 

293. Improvements in Divinc Dresses, Divine Boats, and Divine 
VessELs, and other appliances for raising sunken vessels, applicable 
also to other purposes, Charles Bartholomew, Castle Hill-house, Ealing, 
Middlesex. j 

295. An improved machine for SHEARING or CiIPPING BorLeR PLatEs, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Ebenezer Fisher, Kincardine, Ontario, Canada. 

297. Improvements in machinery or ——— employed in the manufac- 
ture of Cigars, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.— A communication from John Thomas Henneman 
and Alexander Ellis Brown, Baltimore, Maryland, U.S. 

299. Improvements in_ electro-magnetic “Reovcszone for MARINE 
Enoines, William Robert Lake, Southampton-buildings, London.—A 
communication from James Sangster and William Sheiton Grosvenor, 
Buffalo, New York, U.S. 

301. Improvements in the preparation of Distitnery Masu, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Alexis Petrovitsch Zarin, Moscow, Russia, 

303. Improvements in Steam BoiLers and in air-heating attachments or 
= applicable to the furnaces thereof, Alfred Vincent Newton, 
Chancery-lane, London.— A communication from Benjamin Talbot 
Babbitt, New York.—25th January, 1876. j 

805. Improvements in Gates for Raitway Crosstas, and in mechanism 
for opening and closing the same, Aloxander Melville Clark, Chancery- 
lane, London.—A communication from Stephen Arnold Jenks, Lincoln, 
Providence, Rhode Island, U.S. 

809. Improvements in Fioors specially adapted for Sxatina Rry«s, 
— Alexander Richmond Morison, St. Stephen’s-chambers, West- 
minster. 

811. Improvements in Cop Tvsrs for holding yarns of textile mate- 
rials, illiam Morgan-Brown, Southampt ildings, London.—A 
communication from George Heury Simmons, Bennington, Vermont, 
and William Taylor Harribon, Cohoes, New York, U.S. 

813. Improvements in the production of Aniine Dyes, Justus Wolff, 
Wyke, near Bradford, and Ralph Betley, Wigan. 

315. An improved motive-power Encins, Léon Gunzburger-Lévy, Boule- 
vard St. Denis, Paris. 

319. Improvements in the method of and ap 
TREATING OLEAGINOUS SkEDs, Alfred Bac 
Liverpool. 

821. Improvements in Sewinc Macuines and their accessories, Benjamin 
Jose Barnard Mills, Southampton-buildings, London.—A com- 
—_— “aT from Roswell Heazcltine St. John, Springfield, Clark, 
Ohio, U.S. 

$24. Improvements in Morrtising Macuines, Thomas Edwin Craven, 








ratus or appliances for 
Lawther, Lime-street, 


8. 

325. Improvements in travelling-traversing machinery for Raistno and 
Lowerina Heavy Bovis, John Edward Skillicorn, Liverpool.—26th 
January, 1876. 

829. Improvements in apparatus for Dressing and WasHIna Fruit, 
Thomas Wood, Hyde, Cheshire. j 

833. Improvements in TuRNsTILEs and in counting apparatus connected 
therewith, which counting apparatus is also applicable for other pur- 
poses, Henry Bezer, Clapham, Surrey. 

835. Improvements in apparatus or mechanism for Curtine, Parine, and 
Dressinac LINSEED Cake aud other like substances, Alfred Back 
Lawther, Lime-street, Liverpoul.—27th January, 1876. 

839. An improved FLoor for RotLER SKatino, Arthur Thomas Timewell, 


Clapham-road, Surrey. 

341. Improvements in Sawinc Macuines, John Richards, Adelphi, 
Strand, London. 

345. Impr ts in the facture of Loopep or Knitrep Faprics, 





— in the machinery or apparatus employed therein, Robert Rowley, 

Leicester. $ 

“ Improvements in Steam Enoines, John Penn, jun., Greenwich, 
ent. 


Invention Protected for Six Months on the Deposit of 
Complete Specifications. 

446. An improvements in VeNEERING and in the manufacture thereof, 
for the ornamentation, in imitation of marquetry, of furniture, or 
various other matters, Charles Waterman Spurr and Louis Prang, 
Massachusetts, U.S..-4th February, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 


449. Savino Lire at Sea, Thomas George Fonnereau Dolby, Camberwell- 
green, Surrey.—7th February, 1873. 

471. Brick-makinc Macatnes, Thomas Constantine Fawcett, Leeds.— 
8th February, 1873. 

578. Stream Enoines, Edward Wood, Bolton, Lancashire.—15th February, 


1873. 
626. Ain ConDENSERS, Ernst Koérting, Hanover, Germany.—19th February, 
1873. 


489. Keepinc Raitway Enaiyes and Carriages upon their Raizs, John 
Hammon Reynolds and John Reynolds, Somerleyton-road, Brixton, 
Surrey.—10th February, 1873. i P 

515. AprLyinc Pouttices, John Broad, Hornsey-rise, London. —- 12th 
February, 1873. 

287. AppLyinc Srzam Power, &c., Peter  Brotherheod, Elgin-road, 
Nétting-hill, London.—24th January, 1873. Z 

*Water-ciosets, William Gascoyne, Leamington, Warwickshire.— 
ry, 1873. 


6 Np Saws, Charles Robert Western, Victoria Works, Belvedere- 
Lambeth, Surrey.—19th February, 1873. 
480. S#wers, William Pilling, Salford, Lancashire, and Benjamin Harlow, 
eld, Cheshire. —10¢h February, 1873. 
512. Stove, d&c., Saul Myers, Vale-terrace, Maida-vale, London. — 12th 
F 73. 


ry, e 
553. Extension Lappers, Alfred Vincent Newton, Chancery-lane, 
London.—14th February, 1873. 
572. Curanine the Teeru of Wueets, &c., William Darling and Robert 
Se Airedale Works, Keighley, Yorkshire. —15th February, 1873. 
602. Coke Ovens, Peter Jensen, Chancery-lane, London. —18th February, 


1873. : 
se Joseph Armstrong, Rotherham, Yorkshire.—13th February, 
1 


547. Inow and Sreet, Jacob Geoghegan Willans, St. Stephen’s-crescent, 
Bayswater, London.—1l4th February, 1873. 

550. SLuices, Goold Morony Stoney, Glasgow, Lanarkshire, N.B. 
—l4th February, 1873. 

583. Stove Grates, William Owen, Rotherham, and John Hill, Westfisld- 
terrace, Rotherham, Yorkshire.—17th February, 1873. 





























































































































124 


THE ENGINEER. 


Fen, 18, 1876. 








7, Vatve Gear, Barnard William Farey, Bermondsey, Surrey.—20th 


> id. 
= —— William Dewhirst Cliff, Wortley, near Leeds.—11th 
une, 
599. Removinc Aciprry from Axzs, &c., Charles William Sutton, Stow- 
market, Suffolk.—18th February, 1873. 
“ \ apenas &c., Francis Sanders, Birmingham.— 19th February, 


777. THERMOMETERS, James Arnold, West Smithfield, London. — 4th 
March, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 


977. Sream Enorne Inpicators, John Addy Hopkinson and Joseph 
Hopkinson, jun., Huddersfield.—3lst March, 1869. 

427. Ptanorortes, Philip John Smith, Frank William Smith, and Herbert 
George Smith, Royal-promenade, Queen’s-road, and Andreas Pappen- 
berger, Lodge-strect, Bristol.—11th February, 1869. 

423. WaTeR-cLosets, John Carter, Birmingham.—1l0th February, 1869. 

420. BricuTentne ANiLine, &c., Joseph Clayton, Radcliffe, Lancashire.— 
10th February, 1869. 

442. Exp.osive Compounps, William Edward Newton, Chancery-lane, 
London.—12th February, 1869. 

767. PLovecus, John Cooke, Lincoln.—12th March, 1869. 

434. PresErvep Foop, Henry Edwards, Staple-inn, Holborn, London.— 
12th February, 1869. 

441. Carriaces, George Henry Morgan, Edgware-road, London.—12th 
February, 1869. 

582. Suapinc Meraciic Articies, &c., Bernard Peard Walker, North- 
road House, Wolverhampton.—25th February, 1369. 

456. Inpucrion of Fiurps, &c., Al der Morton, Glasgow, Lanarkshire, 
N.B.—15th February, 1869. 








Notices of Intention to Proceed with Patents. 


3440. Anvanp Gas Burners, Henry Jewitt, Kentish-town, Lendon.—A 
communication from William Rose. 

8442. CLee Soces, John Robinson and John Smith, Rochdale. 

3444. Nari Macuines, George Haseltine, Southampton-buildings, London. 
—A communieation from William Wickersham.—4th October, 1875. 

3465. Exrractine Sucar, &c., Douglas Allport, Fenchurch-buildings, 
London. — A communication from William Bancroft Espeut. — 5th 
October, 1875. 

3466. Evectric Lamps, William Prosser, St. Luke, Chelsea. 

3474. Compinc Cortox, &c., Thomas Knowles, Bolton.—6th October, 





3479. TREATING Fiax, &c., Richard Davison, Ballymena. 

3485. BicycLe Wuee.s, William Owen Aves, St. Paul’s-crescent, Camden- 
town, London.—7th October, 1875. 

3490. Gas Frrrines, John Parkes Lakin, Birmingham. 

3494. SteaM Generators, Newton John Suckling, Aberdeen. 

3502. Sau, Hank, Aimé Méhu, 8t. Malo, [lle et Vilalne, France.—Sth 
October, 1875. 

3508. Doors and Wixpows, George Ritchie and James Hawkins, 
Hounslow. 

3511. Warminc Buitpines, John Hartley and Zaccheus Sugden, Atlas 
and Premfer Works, Halifax. 

ae Macuines, Robert Burlison and James Whitaker, Brad- 
ord, 

3517. Steamina Textite Fawrics, &., William Holt, Halifax. — 9th 
October, 1875. 

3 ~ Lime, Jacob Baynes Thompson and William Wykes Ladelle, Wrays- 
yury. 

ee for Pumrinc, Thomas Melvin, Glasgow. —12th October, 

4v. 





3567. Reeis for Hotprne Sirk, &c., Francis Robert Baker, Birmingham. 
3571. Parerina Piece Goops, &c., John Walsh and Charles William 
Stead, Halifax.—lith October, 1875. 

3596. Bate Ties, Thomas Hamilles Murphy, New Orleans, Louisiana, 

U.8.—16th October, 1875. 

8735. TrEADLE Action for Sewrnc Macuryes, Jamva Steele, Sparkbrook, 

_and Francis Cocks, Birmingham. 

3744. CLEANING SEED, &c., John Last Catchpole, Framsden. — 28th 
October, 1875. 

3756. Neuraueia, &c., Henry Hanks, Mile-end-road, London. — 29th 
October, 1875. 

8817. Grinpinc Marteriats, &c., Henry Reid, Doveholes, and Henry 
Alfred Hubbertsy, Burbage.—3rd November, 1875. 

3853. Tunes, &c., William Brownhill, jun., and Thomas Henry Smith, 
Walsall. —5sth November, 1875. 

ve for Suirs, Alexander Black Fraser, Liverpool.—6th November, 

875. 

3913. Heatep Strip Iron, &c,, Rowland William Brownhill and William 
Brownhill, jun., Walsall. 

3918. Va.ves, John Henry Storey and Isaac Storey, jun., Manchester.— 
llth Noveinber, ¥875. 

3987. RELEASING Horses from Carriages, Alexander Melville Clark, 
Chancery-lane, London. — A communication from Joshua William 
Glover.—16th November, 1875. 

= Bricks, &c,, Rowland William Brownhili, Walsall.—19th November, 
S 











4124. Friction Rotter Bearinos, Thomas Hoadley, Landport.—- 27th 
November, 1875. 

4146. Sewing MAacHines. 
U.S.—30th November, 1 

4154. SECURING Winpows, &c., George Eyre, Codnor.—1st December, 1875. 

4290. Snokrs for Horses, &c., Josiah Swain, Oldham, and William Cham- 
berlain, Miles Platting.—10th December, 1875. 

43/1. Raitway Brake, Charles Foucard, Three Crown-square, Southwark. 
—A communication from Louis Leturmy.—11th December, 1875. 

4388, SMOKE-CONSUMING FURNACES, Robert Morgan, Birmingham.—18th 
December, 1875. 

4449. RatLway Wnheets, Thomas Brown and Ambrose Beard, jun., 
Walsall. —22nd December, 1875. 

4522. Rarsina, &c., Trucks, David Thomson, Middleton-square, London. 
—20th December, 1875. 

59. FasTentnes for Rarway and other Doors, James Matthew Matthews, 
Lorne-read, London.—6th January, 1876. 

— Hosizry Goops, William John Dann, Nottingham.—8th January, 
876. i 
123. Compinc Woot, &c., Isaac Bailey and Daniel Smith, Keighley, and 

Leonard Smith, Bradford.—11th January, 1876. 

150. Pumping Liquivk, &c., George Steward Hazlehurst, Runcorn.—14th 
January, 1876. 

199. Cor Tunes, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from Jeremias Essex.—18th January, 1876. 

223. Wuirte Leap, John Cowdery Martin, Upper Hill-street, Richmond. 

225. TREATING Sewace, &c., John Hanson, Savile-town, near Dewsbury. 

20th January, 1876. 

247. Puosrnates, William John Williams, Vron Deg, Abergele.— 21st 
January, 1876. 

289. STeaM Cranes, William McArthur, Johnstone. 

297. CiGars, Benjamin Joseph Barnard Mills, Southampton-buildings, 
London. — A communication from John Thomas Henneman and 
Alexander Ellis Brown. 

209. ReouLators for Marine Enoines, William Robert Lake, South- 
ampton-buildings, London.—A communication from James Sangster 
and William Shelton Grosvenor.—25th January, 1876. 

313. Aniine Dyes, Justus Wolfe, Wyke, near Bradford, and Ralph 
Betley, Wigan. 

319. TREATING OLEAGINOUS SgEps, Alfred Back Lawther, Lime-street, 
Liverpool 

321, Sewinc Macutnes, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London. — A communication from Roswell Heazeltine 
St. John.-—26th January, 1876. 

355, Curtinc, &c., Linseep Cake, Alfred Back Lawther, Lime-strect, 
Liverpool.—27th January, 1876. 

345. Loorep or Kxirrep Fasrics, &c., Robert Rowley, Leicester.—28th 
January, 1876. 7 

367. ConnecTING ScBMARINE TELEGRAPHS with LicuT or other Surps, 
— Le Breton Bedwell, Old Broad-street, London.—29th January, 

S70, P 
= Sreet, Julius Baur, Southampton-buildings, London.—31st January, 
876. j 

446. VenEERING, &c., Charles Waterman Spurr and Louis Prang, Massa- 

chusetts, U.S.—4th February, 1876. of 


William Webster, San Francisco, California, 


























All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
~~ _ — of the Commissioners of Patents within twenty-one days of 
its . 


List of Specifications published during the week ending 
iath February, 1876. 

2258, Sd.; 2260, Sd.; 2262, 6d.; 2279, 1s. 10d.; 2293, 8d.; 22997, 1s.; 
2298, 6d.; 229% t 301, Is. 4d.; 2302, ls. 4d.; 2304, lud.; 2312, Is. 4d.; 
8d.; 2330, 1s.; 1, 1s. 2d.; 2335, 1s. 4d.; 2836, 10d.; 2846, 8d.; 2352, 

2s. 2d.; 2355, 1s. 6d.; 2357, Sd.; 2358, 8d.; 2362, Sd.; 2368, 1s.4d.; 2364, 
10d.; 2369, Sd; 2370, Sd.; 2373, 10d.; 2374, 10d.; 2375, 8d.; 2379, 10d.; 
2385, 2s. 4d.; 2394, 6d.; 2395, 10d.; 2404, Sd.; 2406, 4d.; 2407, 4d.; 2408, 
104. ; 2412, 4d.; 2413, 4d.; 2417, Sd.; 2418, 4d.; 2419, 4d.; 2421, 4d.; 2422, 
4d.; 2423, 4d.; 2426, dd.; 2427, 4d. 2420, 1s.; 2430, 4d.; 2481, Sd. ; 2432, 
4d.; 2498, Sd; 2440, 4.5 2441, 4d; 2442, 4d.; 2443, 4d. 2445, 4.5 2446, 














8d.; 2448, 4d.; 2450, 6d.; 2453, 4d.; 2454, 6d.; 2456, 4d.; 2458, 4d.; 2459, 
4d.; 2460, 4d.; 2461, 4d.; 2464, 8d.; 2471, 4d.; 2473, 4d.; 2477, 10d.; 2479, 
4d.; 2481, 4d.; 2482, 4d.; 2495, 4d.; 2513, 4d.; 2535, 1s.; 3247, 1s.; 3506, 
8d,; 3771, 1s.; 3869, 8d.; 3922, 10d.; 3929, 1s. 


«"« Specifications will be forwarded by post from the Patent-office on 
ee Senna teen’ pea. Sums exceeding 1s. must be 
remitted by Post-office Order, e payable at the Post-oflice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 

pton-buildings, Ch y-lane, don 











ABSTRACTS OF SPECIFICATIONS. 


2692. Cieaninc Seeps, W. Bone, Framlingham.—Dated 29th July, 1875. 

This invention mainly consists of a frame made of any suitable material. 
At or near the top of the frame is a roller, fitted between the sides, and at 
the lower part of frame is another roller, Round these two rollers passes 
an endless band, made by preference of canvas. Immediately-ever the 
- part of the canvas, and fitted to said frame, is a hopper, and connec- 
ted to the upper roller is a fly-wheel, with handle in connection therewith, 
for working the endless band. A bar is aiso, when desired, fitted above 
the endless band to spread the seed over surface of same. 

2701. Hypromerers, J. J. Hicks, Hatton-garden.—Dated 30th July, 1875. 

The invention relates, First, to improvements in the-stem, so as 
render the scale of graduations readily visible. Secondly, to hydrometers 
for testing salt water or other liquids in which an open scale is 
desirable. 

2719. Feepinc Youre Anmats, J. Brookes and W. Heppenstall, Birming- 
ham.—Dated 31st July, 1875. 

This apparatus consists of a rectangular, circular, or other shaped box, 
ss a vessel or reservoir having a strainer at top for containing 
milk or other liquid food. Supply pipes and branch pipes, the latter 
passing to the outside of the apparatus, convey the milk or liquid food to 
artificial teats fixed on mouthpieces screwed on the projecting branch 
pipes. There are thus arranged along the outer side or around the 
apparatus six or other number of equidistant teats, the said teats being 
at such a height from the base of the apparatus that six or more pigs, 
lambs, or calves, can readily reach them and simultaneously suck the teats 
to supply themselves with the liquid food. 

2720. Dritirina, J. Dodge, Manchester,—Dated 31st July, 1875. 

This invention consists in an improved compound machine by which 
four or other convenient number oF holes can be drilled or bored at the 
same time, and by which the spindles of the drilling or boring tools at 
opposite sides of the machine are set simultaneously and in unison with 
each other. This improved machinery consists of a foundation plate, and 
of four standards which are connected by cross slides supporting the 
boring headstocks; the cross slides are raised or lowered, a the boring 
headstocks are traversed to and fro on the cross slides by screws, all of 
which are connected. together. 

2771. Te.ecraruic Retays, Sir C. Wheatstone, Regent's Park.—Dated 5th 
August, 1875. 

The invention consists in employing for telegraphic signals the motions 
produced when mercury is in contact with an electrolytic liquid within 
a tube of narrow calibre, and electric currents are transmitted through 
them. Also in employing the aforesaid motions for the purpose of com- 
pleting one or more local circuits by which a telegraphic instrument may 
be brought into action by means of electric currents transmitted through 
the main circuit. 

2775. Ammonia, W. L. Wise, Chandos-chambers, Adelphi.—Dated 5th 
August, 1875. ‘ 

This process of manufacturing hydrochlorate of ammonia is carried on 
in a lime kiln or other furnace in which fuel and limestone or another 
base are charged and burnt, and it consists in drawing or forcing steam 
and air or nitrogen through the incandescent fuel and limestone or base. 
Chloride of calcium or another decomposing chloride is added to or mixed 
with the fuel or with the limestone or base, or hydrochloric acid gas is 
mixed with the steam and air or nitrogen passing through the kiln or 
furnace. Or ammonia may be manufactured by the use of a cyanide 
suitably heated in a retort, and the process consists in adding toa 
mixture of coal and baryta or other base in the retort a chloride capable 
of being more or less decomposed by steam, and applying thereto steam 
and air or nitrogen. Orin mixing Lyarochleris acid gas with the steam 
and air or nitrogen which is to be injected into the mixture of coal and 
baryta or other base in the retort. 

2781. Locks, A. Wilks, Bloxwich, Staford.—Dated 6th August, 1875.‘ 

This invention consists in so constructing locks that the act of shutting 
the door effects the locking of the said door. For this purpose two slides 
are combined with the spring bolt. One of these slides, when the bolt is 
withdrawn by a handle or by a railway carriage key, snaps into a recess 
in the top edge of the bolt and retains it in its withdrawn position. 
Underneath this slide is a second slide, the outer end of which is bevelled 
and projects in its normal position from the lock case. When the door 
is shut the bevelled end of the second slide comes in contact with 
the plate or staple of the lock, and the said slide is thereby pressed 
inwards, and an incline on it acting on an incline on the first 
slide raises the latter from the bolt, which, being thus released, is shot 
by the action of the main spring and the door locked. These locks are 
principally applicable to the doors of railway and other carriages, but 
are also applicable to all other purposes where it is wished that the 
closing of the door shall effect its locking. 


2891. Burnine Os, W. Grune, Berlin.—Dated 17th August, 1875. 

This invention has for its object to obviate the danger of burning 
volatile oils in their liquid state, and consists in mixing them with 
infusorial silica which is capable of absorbing large quantities of the 
oil in a fine state of subdivision, in which state it may be ignited with 
perfect safety. 

2912. Ratisine Liquips anp Fuins, J. K. J. Foster, Horlury.—Dated 18th 
August, 1875. 

This invention relates mainly to an apparatus attached to the spear, or 
other suitable part of a lift pump or machine to be secured, though this 
is not obligatory, in sections to the spear, or equivalent, as an air-tight 
tube of cylindrical or other form, made of copper or any other material, 
or the mechancal equivalent of the same, to be fastened to the spear or 
equivalent, and work with the spear or equivalent which is attached to 
the bucket of the pump or to any appliance that is used in lieu thereef, 
80 that the hollow cylinder or air vessel or appliance will displace 
one half of the water or fluid, or other determined portion; and 
create an auxiliary power to assist the action of the pump or me- 
chanism. 

3082. Pressinc anv Inoninc, J. Milvourne, Bethnel-green.—Daled 2nd 
September, 1875. 

The novelty in this case consists in moving articles to be ironed or 
pressed by means of a covered drum slightly projecting through the table 
top, at the same time the iron or goose is moved backwards and forwards 
by a swing arm actuated by a cam, shafts, and rods, Also the method of 
turning the said iron upside downwards so as to place the heated side 
next to the article to be ironed, the upper side of such iron being heated 
first, in consequence of heat always ascending. And the pressure being 
put upon the iron by its handle, without the operator's hand leaving the 
said handle. 

296. Grove Fastenine, A. M. Clark, Chancery-lane.—Dated 25th January, 
1876. 

This invention consists of a double spring key combined with a hasp 
and staple in such manner that the key is permanently attached to the 
staple and yet is free to pass through the basp, and slide along the staple 
for fastening the hasp, and the key has a contraction in the middle portion 
which binds it on the staple and keeps it from displacing when adjusted 
to fasten the hasp. 

337. Sasu Bars, F. Jackson, Manchester.—Dated 28th January, 1876. 

This invention consists in rolling or otherwise forming metal sash and 
skylight bars, with an upper flange in addition to the bottom flange of 
the ordinary tee iron, the object being to give to the bars greater strength 
both laterally and vertically, thereby diminishing the a necessary 
for any given space, and also to form a recess with the two-fold object of 
holding a sufficient body of putty between the upper flange and the glass, 
and for effectually covering and protecting the upper edge of the putty 
from the action of the weather. 

2333. Prerarine Leatuer, E. Tombs, Clapham.—Dated 26th June, 1875- 

Dressing leather by steeping it in, or rubbing into the leather, a mix- 
ture of a resin, birdlime, and caoutchouc in solution with oil, turpentine, 
or other terebinthinate substance. 

2455. Brickmakinc Macuinery, H. Ward, J. Ward, and W. Ward, 
Leeds.—Dated 8th July, 1875. 

Rammers or plungers are fitted to cylinders with moulds below. Clay 
is fed from hopper to measure on table receiving an intermittent recipro- 
cating motion. The bricks are forced out by other plungers; water is 
placed above the upper rammers to prevent breakage, which, when 
necessary, causes a safety valve to open. Double sets of moulding appa- 
ratus may be employed. 

2682. Presses ror Pirate Privtina, Rk. W. Wilkinson, Farringdon-road. 
—Dated 2th July, 1875. 

The First part of this invention consists in the construction of a 
printing press in which a number of plates are caused to traverse a con- 
tinuous path and bencath a platen or its equivalent. Arrangements are 
provided whereby the traversing plates are made the means of arresting 
their own motion. This part of the invention also embraces the process 
of printing from an engraved plate by the application thereto of a sheet 
of dry paper, and above the latter a shect of absorbent material from 








which moisture is transmitted to the paper on the application epee 
The Second part of this invention consists in the bee pyar a series 
of adjustable pads which are caused to revolve around a centre pl 
beyond the plate and in a plane nearly coincident with the face of 
latter, and whereby the plate is effectually cleaned and polished. 

2685. Gas, 7. B. Redwood, North Finchley.—Dated 29th July, 1875. 

This invention has for its object to improve the quality and increase 
the quantity of gas obtained by distilling coal in retorts as now usual. 
For purpose the inventor passes the gas as it issues from the retort 
through a heated cylinder or retort of copper or alloy of copper filled as 
described in the specification of a former patent granted to him, with 
scraps, turnings, wire or wire gauze, of the same metal. 

2686. Turnip Turyninc Macuine, R. and R. Bickerton, Berwick-upon- 
Tweed.—Dated 29th July, 1875. 

This invention consists in mounting the working mechanism of the 
machine on a strong, light, oscillating frame, on the centre of the 
driving shaft, the wheels being set at such a width — as to run in 
the two outermost of three furrows, thus enclosing the two drills of 
turnips to be thinned. The back ends of the horse shafts are directly 
connected to said driving shaft which revolves in them, and the lower 
transverse rail or rails oscillate on the swivelling eyes, and axle, close 
below the drawing ends of the horse shafts ; pn By fulcrumed thereto 
the front end of a long horizontal arm projecting backwards over the 
vertical spindle of a small trailing wheel, and which works in an eye in 
its back end, all so that this wheel runs in the central furrow, and regu- 
lates the height of angle frame by a hand lever, which the driver can fix 
into any one of a set of notches in a segment on the arm of the trailing 
wheel. The thinning knives have their vertical stems fixed in eyes at 
the back ends of the Las arms of two bow levers fulcrumed on the outer 
rail of the oscillating frame, so that each knife is reciprocated across the 
drill which it dresses by a rod attached to each short arm of these levers 
on the other side of the fulcrum, the other ends of both connecting rods 
being actuated by a crank pin in a disc, keyed on the upper end ofa 
vertical shaft working in bearings in the middle of the oscillating frame, 
and is actuated by a small bevel pinion inside the frame gearing into a 
large bevel wheel on the driving shaft or axle. When desired to cut, the 
knives are fixed longitudinally and horizontally at the lower ends of 
their holding stems, but when desired to scrape as a hoe they may be 
fixed vertically, the stems being then set and fixed in their sockets to the 
proper height to thin out the turnips, at each traverse over the drill, 
further adjusted by the said setting hand lever and fixing sector. A 
second modification of this turnip-thinning machine consists in 
mounting two oscillating frames on the driving axle, and setting each 
downwards and forwards at such an angle, by a setting and fixing stay or 
lever and sector connected to the horse shafts, or to the arm of a — 
wheel, that the lower back edge of a ring wheel keyed on the lower en 
of a pendent shaft in the middle of each frame, will work close down 
over the turnips and drill, while the front edge will revolve — above 
them, and as the thinning tools are fixed in, and project down from the 
under side of the ring wheels by their stems, they thin out a portion of 
the turnips as they come round, with their wheels at the back over both 
drills. The central pendent shafts are driven by a bevel pinion and 
wheel with an engaging and disengaging clutch for each shaft and 
thinning wheel, as in the first modification. 

2687. Cieaninc Boots anv Suoes, &. G. Brewer, Chancery-lane.—Dated 
29th July, 1875. 

On a table is a revolving brush or brushes operated from a treadle. 
2688. Rerricerators, D. McG. Foster, Brooklyn.—Dated 29th July, 1875. 

This invention relates :-—First, to a method of and apparatus for circu- 
lating broadcast through a refrigerator, store-house, room, or refrigerating 
car, atmospheric air, which has been cooled by coming in contact with 
cold surfaces, and then chilled by being forced by mechanical means 
through ice contained in two ice tanks. Secondly, to a method of and 
apparatus for producing a broadcast continuous circulation of the air con- 
tained in the refrigerator, store-house, room, or refrigerating car, such 
air passing through ice tanks during its circulation. Thirdly, to a 
method of and apparatus for regulating and controlling the amount of 
air in the refrigerator, store-house, room, or refrigerating car. Fourthly, 
to arranging a refrigerator, store-house, room, or refrigerating car, and 
the parts connected therewith, so that the pressure of the air in the 
refrigaator, store-house, room, or refrigerating car, shall always be 
superior to the surrounding atmospheric pressure. 

2689. Savina Lire, W. R. Gade, Kensington.—Dated 30th July, 1875. 

This life-saving apparatus consists in the combination of a buoyant 
mattress with a chest or box adapted to receive and seat the body of the 
occupant, his legs projecting through water-tight openings in the bottom 
of the box, and being encased in water-tight coverings, forming part of 
the chest or separate therefrom, provision being also made for water-tight 
coverings for the upper part of the body. The mattress is made in sec- 
tions corresponding with the shape of the chest, which is ballasted by a 
weight attached to a pole or otherwise suspended beneath the box, 
either in a fixed position or arranged to be shifted at pleasure. 

2691. Woopen Structures, H. Westman, Birmingham.—Dated 20th July, 
187 


875. 

The novelty of the invention consists in erecting wooden structures of 
blocks or pieces of wood shaped out of the waste material known as 
short ends, or from the pieces of wood obtained from the branches and 
squaring of English timber, which when placed in layers and secured 
together by tonguing, grooving, or cementing, from compact and solid 
walls, which fill in the interstices and spaces between the uprights and 
framing of the building in a manner which gives stability to the whole 
structure. 

2698. Firewoon, J. F. Lackersteen, Southampton-buildings.—Dated 30th 
July, 1875. 

The specification of this invention describes feeding the sticks into a 
hopper, at the bottom of which are two fluted rollers to arrange them in 
order, and they then fall into a box beneath, to which a shaking motion 
is imparted to shake the sticks well together. A circular hole in the front 
of the box admits a cylindrical cutter having a reciprocatory motion, 
which cuts its way through the wood, and so charges itself with the 
bundle which is forced half out at the next stroke, then tied, and ejected 
at the third stroke of the cutter. 

2694. Hives ,anp Leatner, G. ¥. Pitts, Tranmere.—Dated 30th July, 
1875 


This consists essentially in employing in combinaticn a revolving drum 
and a stationary adjustable tool or tools, suchas 2 scraper, stone, brush, 
or knife. Each tool is adjustable independently, by preference in a hinged 
or movable. frame, and each such tool is bedded against springs or 
weighted levers. Brushes having longitudinal or rotary motion are or 
may be used in combination with the revolving drum and the stationary 
adjustable tool or tools. 

2695. Burvers, R. C. Stone, Cannon-street.—Dated 30th July, 1875. 

The improvements in buffers for railway engines, carriages, trucks, and 
station buffers consist, First, in a mode or modes of applying blocks of 
vulcanised india-rubber or other suitable material to the ends of the 
timbers forming the side soles of trucks or carriages; Secondly, in 
applying such blocks of india-rubber or other suitable material to sup- 
ports of wood or metal which are to be placed on the ends, cross timbers, 
or headstocks of the engine, carriage, or truck or station buffer, where 
the buffers are usually placed ; and, Thirdly, in applying such blocks of 
india-rubber or other suitable material to the heads of buffers as now in 
use. 
£696. Garuerina Cory,'J. M. Wilders, Barkstone-in-the-Vale, Leicester.— 

Dated Mth July, 1875. ‘ 

This improved apparatus consists of a platform supported on a suitable 
frame or carriage mounted on wheels and ‘sloping in the direction of its 
forward end, An acute-angled board is hinged to one side of this platform, 
en which the corn is thrown by the reaper. The corn is then gathered 
into a hand and tied, and the sheaf is passed on to a board hinged on its 
under side tothe hinder end of the said platform. The said board is 
held in position by a spring catch or equivalent. When this is released 
the sheaves are thrown on the ground, the board being returned to its 
position by a weight or other suitable means. The men who tie the 
sheaves and pass them to the hinged board stand in pits or boxes sunk 
below the level of the platform, said boxes being raised or lowered as 
required. 

2697. Ixpicatinc Distances, F. Young, B. Huddleston, and H. Crisp, 
Gracechurch-street.—Dated 30th July, 1875. 

The chief feature of novelty in this invention is the measurement and 
indication of distances of objects by means of an arrangement of one 
fixed and one movable telescope in connection with an indicating dial, 
the pointer of which is operated by some connection between it and the 
movable telescope in bringing both the telescopes to bear upon the same 
object. 

2699. Stramrino Tickets, J. Waugh, Bradford.—Dated 30th July, 1875. 

On toa cast metal base or sole plate with a projecting boss the inventor 
attaches two side levers, one end of which is centred on a stud ; near to 
the other end he fixes two cross bars, between which is placed the steel 
type and held therein by another cross bar secured to the extreme end of 
side levers ; under the type is placed a movable jaw, the foot of which 
rests upon the projecting boss; the ticket is placed between movable 
jaw and type, and the apparatus pressed back ; the movable jaw rises 
und imprints the characters of the type on the tickets. 

2700. Sueatuine Suips, P. M. Muntz, West Bromwich.—Dated 30th July, 
1875. 

The object of the invention is to obtain perfect isolation between the 
iron of the ship and the copper or sheathing metal, and thereby to prevent 
galvanic action. In order to prevent metallic continuity being lished 
between the sheathing and the iron by means of the screw-bolts and nuts 
by which the wood covering is attached to the iron, the holes in the 
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iron through which 


are lined with wood or other non- 


the bolts pass 
ic electricity and a washer of non-conducting 


conductor of voltai 

m placed 

wood covering in which the heads of the screw-bolts are embedded are 

made so deep that the said heads are below the level of the wood and the 

sheathing does not come in contact with the heads of the bolts. Discs 

of wood are over the bolt heads in the cavities in the wood and fill 

the space between the head of the bolt and the sheathing metal with a 

non-conductor of voltaic electricity. 

2702. Borriine Ber, A. W. Gillman and §. Spencer, Southwark.—Dated 
30th July, 1875. 


The invention consists in means for bottling liquids under pressure, ° 


and relates to a novel gee enya of parts to ensure a proper quantity of 
liquid entering a bottle and to cause the liquid to enter the bottle near 
the bottom thereof or below the top of the neck, thereby preventing the 
frothing of the liquid in the act of bottling and facilitating the escape of 
air from the bottle without waste of gas or liquid. 


2703. Boxes ron Matcues, G. M. Jarvey, Jersey.—Dated 30th July, 
1875. 


One case within another; rod in bottom case rises when inner case is 
ep ey in and forces match through aperture in top which is ignited 
y the action of pulling it out. 
2705. ConnectIno AND Disconnectina Apparatus, @. Bray, Deptford.— 
Dated 30th July, 1875. 
The object of this invention mainly consists of a pole head or crab 
constructed in two parts, back and front, and ted together b 


under cach screw nut. Or the depressions in the 


carriage, and in their place to substitute a much simpler and less costly 
arrangement ona | princi: of a ae Seer turning on a pivot 
a’ actuated by suitable gea: to give the requisite traverse to the 


2715. Ventization, J. Lanyon, Belfast.—Dated 31st July, 1875. 

This invention relates to the removal of hot, offensive, and noxious 
vapours and oe, ene consists in the use of a hood, cap, or other pet cn 
or enclosure, fur? with a tube, pipe, or extracting flue, and p! 
near to the source of such vapours and gases, so as to confine same and 
conduct them into the open air or into a chimney or other shaft or flue ; 
and in introducing water by special adaptations in some cases ; and in 


introducing, in many cases, a current of air which may be heated. 


2716. Tuinnino out Turnipes, 4. Shearer and D. Williamson, Garlieston, 
Wigton.—Dated 31st July 1875. 

The features of novelty which constitute this invention are—First, the 
arrangement and construction of the mechanism ; Secondly, the fingers 
poner their connections; Thirdly, the hoes or cutters with the circular 
motion. 
pny Cmmaete AND Putverisina, H. R. Marsden, Leeds.—Dated 31st 

y. , 

This invention consists in improvements in So hm of Blake’s stone- 
breaking machines, and in ———— to be u either in conjunction 
with these hines or separately, for the purpose of further reducing 
the ma , the apparatus consisting of cylinders fitted with balls or 
roliers, whereby the materials can be reduced to any degree of fineness 





ig 'y 

lt, screw, or otherwise. Inside the front part is a spring which holds 
the two parts firmly together, and also the two parts engage with one 
another by V groove and corresponding projection, or else by clutch, 
notch, or projection on each part. The two parts of the pole head or 
crab respectively on either side one half or thereabouts of the eye 
or ring which holds the chain securing the draught animal to the pole 
head. The action of the draught animal falling pulls out the front part 
of pole head or crab and the eye being constructed in two parts, as the 
animal falls, the chain to which the animal is secured to same is released 
whilst as described in the provisional specification, the chain holding the 
animal secured to the other side is heldin pesition. Improvements on the 
letters patent of same invention, dated March 12th, 1872, No. 766, are also 
described in the provisional specification, together with various modifica- 
tions of the present invention. 
e708. as meg Wine, A. 11, Hassall and 0. Hehner, Ventnor.—Dated 30th 

uly, 1875. 

The amount of combined sulphuric acid contained in the wine is first 
estimated in the usual manner by means of a solution of chloride of 
barium either gravimet-ically or volumetrically. From the amount of 
sulphuric acid thus obtained, the equivalent of tartrate of barium is 
calculated for any given quantity, say a gallon, and a little less than this 
amount is added to the wine in the state of a very fine powder, the wine 
after the addition being agitated from time to time. After the lapse of 
three or four days the wine is completely separated from the white 
deposit, consisting of sulphate of barium by decantation, filtration, or in 
any other convenient and efficient manner. 

2707. Gatvanic Batteries, W. M. Warden, J. Muirhead, and J. L. Clark, 
Regent-street.—Dated 30th July, 1875. 

This invention has for its object improvements in galvanic batteries, 
and relates to those batteries in which the negative element is surrounded 
with manganese. 
ee Seman By STEAM Power, S. W. Blyth, Braintiee.—Dated 30th 

uly, 1875. 

This provisional specification describes a balanced plough in which the 
two sets of shares are mounted on frames carried by a longitudinal 
horizontal axis, 

2709. Movutpinc TootHep WuHeets, 7. Billington and C. Darbyshire, 
Blackburn.—Dated 81st July, 1875. 

This invention relates to machines and patterns used for forming the 
moulds in which toothed wheels or other circular articles are to be cast or 
moulded. One class of machine for the purpose referred to is constructed 
with a circular horizontal table revolving upon a vertical axis to which 
motion is given by means of a screw and worm wheel. Upon this 
revolving table is placed and secured the moulding box, and the two are 
moved round together at regular intervals So ‘ with the number 





S718. Reaeetee Macuines, J. H. Johnson, Lincoln’s-inn-jflelds,—Dated 31st 
uly, 1875. 

This invention has for its object dredging at various depths with 
greater facility and with less power than has hitherto been found 
practicabl t isti aoa bes the employment of hollow bucket 
wheels and drums, bs ae nen | uckets or scoops Figen am with lateral 
coulters or knives, and made perfectly water-tight, whereby they are 
rendered very buoyant, hence a considerable reduction is effected in the 
power required to drive them, 


ei oeomameed Arr Brakes, J. Steel, Glasgow.—Dated 2nd. August, 
1875. 





The features of novelty which constitute this invention are, First, the 
arrangement and construction of the compressed air cylinder and 
cap connected therewith; Secondly, the india-rubber or other 
elastic packing for the piston or diaphragm roi of the air cylinder; 
Thirdly, the arrangement and construction of the pumping engine. 


—— Fire-arMs, G. A. Bimen, Eecles, Lancaster.—Dated 2nd August, 
1875. 


This invention consists in certain improvements upon the invention 
for which former letters patent were granted to the inventor on the 8th 
day of July, 1871, No. 1790. The First improvements refer to the breech 
block marked d in Fig. 4 of the drawing forming part of the specification 
of the patent above referred to, and to the cartridge; the second to the 
hammer, g, and the spring, i, and to the trigger, j; the third to the 
swivel and resisting piece, J. 


2'723. SappLe Girtus, W. H. Beck, Cannon-street.— Dated 2nd August, 
1875. 


fv. 

The invention consists in inserting in the saddle 
springs, either connected therewith directly or 
apparatus, for the Pat gow of maintaining the necessary tightness of such 
girth notwithstanding the contraction vf the horse’s belly during the 
exercise of riding. A locking ur safety apparatus prevents the loosening 


girth a series of 
toa in a Aieti - 





of the girth-after having been tightened up, but admits of its further 


contraction in order to maintain the necessary tightness, and a stop pre- 

vents excessive stretching of the springs when buckling on the saddle, 

2724. Twist Lace Macuine Fasrics, &, Pickerill, Lenton, Nottingham.— 
Dated 2nd August, 1875. 

The inventor after employing certain warp or beam threads to make 
the cloth or openwork of the fabric in conjunction with bobbin threads 
causes other beam threads to form the embroidery and outline threads, 
then carries such threads to the back of the fabric. 

2725. Intuminatinae Gas, H. Aitken, Falkirk, and W. Young, Renfrew.— 

Dated 3rd Ar gust, 1875. 

The features 01 novelty which constitute this invention are the methods 
or p' for effecting improvements in the fact f inati 








of teeth required in the wheel to be mould In such hi as 
ordinarily constructed the movement of the table through the required 
distance is effected and the distance is determined by means of a train 
of geared change wheels acting in connection with the screw and worm 
wheel above poe athe to. Now, one object of the invention is to dispense 
with the use of geared wheels for this purpose, as owing to the play 
between the teeth they cannot be relied upon to hold the moulding box 
in the exact position required relatively to the pattern. This is effected 
by adapting to the moulding table a perforated rim or ring of metal 
hereinafter referred to as the dividing ring, which is affixed to and placed 
above the periphery of the revolving table and arranged to operate in 
conjunction with a locking device as hereinafter described. The rim or 
ring is made to answer the same purpose as the dividing plate on a wheel 
cutting machine, and to this end it is perforated with a series of sets of 
holes in parallel lines around its periphery. The table is held firmly in 
the,required position by means of a screw pin or other locking device 
suitably mounted, the end of which engages with the holes in the 
dividing ring, and after each tooth of the wheel kas been moulded the 
screw or pin may be withdrawn until the next hole in the dividing ring 
is brought opposite to it by the turning of the table by means of the 
screw and worm wheel, to be again held in positien during the operation 
of moulding the next tooth. By the above described improved arrange- 
ment the revolving table itself is fastened directly and securely in 
position at a point outside its largest diameter, thus giving to it a 
maximum of steadiness which cannot be attained by any arrangement of 
geared wheels hitherto known to the inventor. Another part of the 
invention consists in improved arrangements for stricklixg or oe 
the sand in a moulding machine preparatory to moulding the teeth, an 
also for forming the tops and bottoms of moulds for such like circular 
articles. The strickle is usually composed of wood, and by the ordinary 
plan a separate strickle or template has to be cut out for each bevel and 
angle of wheel teeth or face to be moulded, but in this plan a series of 
two, three, or more metal plates is employed, fixed together by screw 
bolts and adjustable by means of slots, and so arranged as to be capable 
of being set to any required bevel or angle of wheel. These plates arc 
affixed toa heriaontal slide or arm extending from an upright pillar 
serving as an axis rising from the centre of the revolving table. The 
slide or arm is provided lengthwise with a screw for moving the strickling 
plates to any desired diameter. By the addition of a suitable bed plate 
the improved strickling apparatus may be used apart from the mou ae | 
machine, and may be imbedded in the floor of the foundry when requirec 
for forming moulds for wheels or other circular articles. In conjunction 
with the strickling apparatus a gauge or pointer is employed, made of 
metal instead of wood as ordinarily employed, and capable of being 
adjusted by means of screws to any required diameter of mould. In 
this improved moulding machine the horizontal arm or slide from which 
depends the segmental pattern supported from an upright pillar at one 
side of the machine extends directly across the centre of the revolving 
table, and the arm is hung to the pillar by a hinge provided with a stop, 
so that it may be swung round to one side of the machine to make room 
for the strickling apparatus, whilst the latter is being used. The lower 
end of the vertical slide, from which hangs the segmental pattern, is pro- 
vided with a horizontal hinge or joint, so that the position of the pattern 
may be more readily adjusted, This invention furthermore relates to 
making the segmental patterns used in moulding machines of smoother 
surface and more durable than heretofore, and this is effected by coatin 
them with a composition or varnish, consisting of wood naphtha, red lead, 
shellac, and painter's finish. The use of this coating renders available 
materials from which to make the patterns other than wood or metal as 
ordinarily used, more especially certain kinds of cements such as plaster 
of Paris, Portland and Roman cement, &., which may be formed into 
patterns by the use of suitable moulds. 

2710. Verocirepes, A. Meyer dit Moyse, Great Portland-street.—Dated 31st 

July, 1875, 

The said rapid being a carriage with two parallel wheels only mounted 
on an axle made in two parts, and to be ridden by one or more persons, 
and being propelled by means of certain machinery worked by hand or 
foot, or hand and foot or steam power. 

2712. Preservine Beers, C. B. Gibbons and R. Allison, Ipswich.—Dated 
8lst July, 1875. 

This mainly consists of an apparatus in which carbonic acid gas is gene- 
rated and, in the application in a special manner of such carbonic acid gas 
tothe different materials for which the invention is suitable, for the purpose 
of preserving or recovering them. 

2713. Recoverino Surpius Inviao, J. Auchinvole, Glasgow.—Dated 31st 
July, 1875. 

In carrying out the invention the dyed goods with the blue colour 
developed upon them are washed in water, in which soda crystals are 
dissolved, and the water is by preference well drained from them, or it is 
expressed by passing the goods through rollers on leaving the washing 
tank. To the wash water there is then added a further quantity of soda 
crystals, and after these are dissolved a quantity of bydrochloric or other 
suitable acid is thoroughly mixed in. The carbonic acid gus disengaged 
from the soda by the acid carries up to the surface most of the 
indigo contained in the wash water, and this indigo may be skimmed 
off. 


2714. Spinninc Mutes, H. Baxter and L. Rushworth, Hollinwood, and H. 

Clough, Failsworth, Lancaster.— Dated 31st July, 
The object of this invention is to dispense wi' 

bands, at present employed to give 


1875. 
the scrolls and scroll 
the taking-up motion to the mule 
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gas, and the arrangements of apparatus by which the said methods or 

processes are practically carried out as described. 

2726. Suapina Staves, C. Hewitt and M. H. Heys, Swanscombe.—Dated 
3rd August, 1875. 

Two circular saws are placed side by side, and such motions are 
imparted to them that when a stave is between them the two 
sides are cut off at the same time and the proper bulge given to the stave. 
2728. Umprettas anp Sunsuapes, H. Belcher, Fulham, — Dated 8rd 

August, 1875. 

This invention for improvements in umbrellas and sunshades consists 
in causing the ends of the ribs to be flattened and tempered to allow this 
part of rib to be firmly fixed in a fastening on the stick or cane, and to 
work with a spring actign, the oe part of rib to be of the same 
shape and temper as the ribs now generally in use. 

2729. Maanetic Apparatus, C. B. Wetton, Harrow.—Dated 8rd August, 
1875. 

An united magnetic and electric action is produced by means of a disc 
of silver and another of zinc adapted and applied to the ordiuary magnetic 
appliance. Also magnets are fitted and arranged in such a manuer as 
when applied to the body they are covered externally by a non-conducting 
material. 

2730. Yarn, A. C. Henderson, Southampton-buildings.~Dated 3rd August, 
1875 


Up to the present time combed and carded yarn have only been used 
separately in the manufacture of more or less fulled woollen cloths. This 
invention ists in the application by twisting of carded or combed 
woollen yarn, or the combination of carded and combed woollen yarn, 
such combination being effected by twisting oae on the other. The pro- 
portions averaging 20 to 30 per cent. of com yarn to 67 or 80 per cent. 
of carded yarn by weight, this combination of the two yarns in suitable 
proportions is not only equal to the finest wool, but even sur 8 it, by 
its embellishment of down. In this mode of manufacture the object is 
tobury the combed in the down of the carded yarn as much as possible, and 
forcing the combed yarn to act as an invisible protection in woollen 
fabrics, raised, velvety, and even those shorn by the machine. One of 
the important advantages of this system is that extremely short matters 
hitherto incapable of be twisted are now rendered available for 
manufacture, obviating the employment of long filaments at an increased 
expenditure. The twisted yarn forming the subject of the present 
invention is therefore a yarn composed of extremely short filaments, 
rendered solid by a core of yarn of combed wool much finer than the 
carded yarn. The discovery has the merit of permitting of the twisting 
of undyed combed and carded woollen yarn ; the cloths made therefrom 
dress well and dye admirably without losing colour, the down in the 
material being full, spongy, and absorbs the colouring matters, preserving 
them in the tissues. 


2782. Puppiine Furnaces, D. Roberts and J. Noble, Middlesbrough-on- 
Tees.—Dated 3rd August, 1875. 

The invention applies to puddling and other furnaces, the working 
bottoms of which are formed of plates of metal, and the object of the 
invention is to reduce or modify the intensity of the heat of such bottom 
during working. For this purpose the underside of the plate or plates 
forming the working bottom of such furnaces is formed with flanges or 
other suitable projections to dip down into water placed in position 
beneath for the purpose. The water is contained in tanks formed to 
receive it at onc end or portion and to allow it to pass away at the opposite 
end or at some other part of such trough or tank to insure circulation 
of such water, and its being kept thereby comparatively cool and main- 
tained at a desired level. The surface of water in the tank or holder 
extends under the entire bottom, or nearly so. Also the application of 
double flue or chimney draught to such furnaces. 


2733. Permanent Way, B, Atkinson, Stockport.—Dated 8rd August, 
1875. 








This invention relates, First, to the construction of the rails; Secondly, 
to the construction of the chairs and the method of securing the rails 
therein ; and Thirdly, to the construction of the wrought iron spikes 
employed for fixing the chairs to the sleepers. 

2734. Nozzies or Bessemer Lapues. J. Melling, Shefield.—Dated 8rd 
August, 1875. 

This invention relates to the manufacture of fire-clay stoppers, such as 
are employed for closing the nozzles of the ladles employed for conveying 
the molten Bessemer metal from the converter and running it into the 
ingot moulds, Similar stoppers are also used in the Siemen’s process 
and also in smnelting furnaces for plugging the opening through which 
the molten metal is to run. 

2735. Proputsion, M. B. Lewin, Ryde.—Dated 3rd August, 1875. 

Mainly the object of this invention is in having a well or opening in 
the vessel, in which the engine and boiler when not in use are stowed ; 
but when required for use, same is hoisted or raised on to the deck of 
the vessel, and a connection with the screw is made from shaft or other 
convenient part of the — to the shaft which actuates the propeller. 
Also the invention is applicable to the screw, whereby, through a well or 
opening over same, it can be raised bodily on devk when not required 
for use, the propeller shaft being so.constructed as to allow of free 
connection an ection with the propeller, the object being mainly 
to allow full play to the sailing parts of the vessel. If thought 





pro 
desirable the opening could be closed by any suitable shutters or other 
arrangements. 





ae moa’ wane W. R. Mowbray, Kingston-upor-Hull.—Dated 8rd 
ugust, 

’ This invention consists in painting the whole width of a sheet while 
moe through a machine, or during the passage of a machine over the 
shee 


2788. Derinatory Composition, W. Clark, Chancery-lane.—Dated 3rd 
August, 1875. 

The compound consists of the following ingredients dissolved in water 
and mixed together in various proportions, viz.>—First, sulphydrates or 
sulphides of soda or potassa. Secondly, soda or caustic potash. Thirdly, 
nitrates of soda or of po . The compound is applied on the flesh 
side of the hide or skin in the ordinary manner. 

2789. VenTILaTine, J. Livesey, Victoria-chambers, Westminster.—Dated 3rd 
August, 1875. : 

This invention has for its object the admittance of fresh air into buiid- 
ings through — from the exterior, arrangements being made whereby 
the air admitted is deflected into water or uponice. The pipes are made 
ornamental, and special boring tools are employed for piercing the walls. 
2741. Bett Fastener, A. Patrick, Glasgow.—Dated 4th August, 1875. 

The improved fastener is a simple buckle or clamp of steel, or wrought 
iron, or malleable cast iron, and is in the shape of an oval plate with a slot 
formed throughit. The two ends of the belt are st through the slot 
from the flat side, so that when the belt is put to Work the buckle and 
ends are to the outer side of it. 

2742. Gavasgs, J. T. Bucknill, Whitehall, and L. 7’. Casella, Holborn-dars. 
—Dated 4th August, 1875. 

This provisional specification refers more particularly to preventing 
violent fluctuations of the indicating arm of gauges subjected to severe 
shocks or to sudden alterations in the pressure of the fluid to be indicated. 
It describes the fixing to the instrument of a small cylinder filled with 
glycerine or other stable fluid and having a piston formed with one or 
more small holes, or there may be holes in the cover at the cylinder end, 
the piston rod being connected with some moving portion of the gauge. 
The movement of the ee arm is thus controlled by the flow of 
the liquid through the holes in the piston. The provisional specification 
also describes the effecting of similar results by fixing a fan or fans to 
some moving part of the gauge, and filling the gauge with glyverine or 
other liquid ; the gauge is divided'in the interior into compartments, so 
that the liquid partakes of any movement given to the body of the gauge. 
Or the moving parts may be balanced by using two racks or otherwise, 
The spring used in the gauge to resiet the pressure of the outer fluid is a 
_ spring surrounding the piston rod and made from a uniform steel 
wire. 


2'743. Sinkina CyLinpers, A. Munn, Glasgow.-- Dated 4th August, 1875, 
This invention consists in sinking cylinders for foundations of bridges 
and other structures, by excavating the earth from within them by means 
of a screw revolving therein, and connected to the lower end of a vertical 
shaft. The screw may have a casing around it up through which the 
excavated material rises to be ae. and the whole sinks gradually 
as the excavation proceeds. The shafts are driven by toothed or friction 
gearing carried by a portable frame on the top of the cylinder being snnk. 
2744. Preservina, K. H. Loomis, New York.—Dated 4th August, 1875. 
This invention relates to the preservation of fruit, vegetables, eggs, and 
other similar substances or articles, and consists in the application to the 
same of a coating or covering of paraffine or the white solid substance 
obtained by the distillation of coal cil, tar, wood, beeswax, and other 
materials. 4 
2745. Cieanine Tupes, HW. Mayston, Leiston.—Dated 4th August, 1875. 
This invention relates to, ——— intended more particularly to be 
used for scraping or cleaning the interior of the fire tubes of steam boilers, 
for the pu e of removing therefrom the soot and other particles which 
adhere to the tubes, and by their accumulation act as a non-conductor of 
heat, and it consists of a number of segments which are made conical, 
pointed or with sharp edges on their periphery for the purpose of scraping 
the tube placed between two tlanged conical or other discs, composed by 
preference ef hard er chilled cast iron or steel, and secured on a longitu- 
dinal rod or bar which is provided with a flange or collar in contact with 
the outer surface of one disc and a screw threaded end, upon which works 
a nut for bearing against thé exterior of the other disc, sothat the two 
discs enclosing the segments are gripped between the flange or collar and 
the nut, and when out of the tube are prevented from displacement by 
the flanges on the discs, 


one Niout Sicnauuine, H. Kinnersley, Liverpool.—Dated 4th August, 
1875. 


The various signals of the commercial code are cut out of plates and 
placed before a reflecting lamp, obstructing all the rays of the same which 
preceed toward the point to which the seg is directed except those 
rays which proceed through the perforations or letters. 

2749. Spinnina AND Dovusiina, L. Tylor, Arnside, Westmoreland.—Dated 
4th August, 1875. 

On to the ordinary spindle of the throstle or flyer the inventor places a 
wharl or grooved a with the flanges resting upon the bolster or 
lifting rail somewhat larger than the upper flange upon which tbe 
ordinary bobbin, mounted also loosely upon the spindle of throstie or 
flyer, rests, The whole of the spindles on the frame are thus mounted, 
and the wharls connected in pairs by means of endless or jointed bands, 
thus motion is imparted to the wharls from the spindles themselves, and 
not obtained from any distinct portion of the frames. 


2750. Grocers’ Canisters, R. Ludlow, Birminghay.—Dated 4th August, 
1875. 


The feature of novelty of this invention is that after the fittings have 
received the desired form, previous to the japanning, the inventor 
attaches or affixes securely by any suitable means, paper, linen, or other 
similar material, so that a groundwork is ho gprser for the japanning or 
ornamentation; the object gained:is durability, and will not chip or scale 
as is now the case. 

OUP, Aapneme, W. R. Lake, Southampton-buildings.—Dated 4th August, 
875. 

This invention relates to an anchor having its fluke arm swivelled 
or pivoted to the shank thereof, and it consists in limiting the 
motion of the flukes by means of a rigid connection or connections 
— to the flukes and adapted to bear against the shank of the 
anchor, : 
stair ~ eee Suurtrars, 1, Woodburne, Ulverston.—Datted 4th August, 

oo. 

Spindle of V section revolving in box of corresponding section. 
Friction roller with adjacent guide, pulley guide, or strap from shutter 
roller, the friction pulley always being kept up against the strap. Forming 
hexagonal block on pulley which fits into correspondingly shaped sockets 
in shutter rollers. 

2753, Cinver Sifrers, J. M. Moody, Gosport.—Dated 4th August, 1875. 

This invention relates to an apparatus which is designed more particu- 
larly for sifting coal ashes and separating the cinders from the fine ashes 
and dust, but which may be used for other analogous purposes. The 
invention consists’ in a novel construction and combination of parts 
whereby the cinders are separated from the fine dust and ashes by 
centrifugal force and deposited in an outer vessel or receptacle, and the 
ashes are deposited in a removable inner vessel, both operations being 
performed simultaneously, 

2754. Prosectites, L. W. Broadswell, Vienna.—Dated 4th August, 1875. 

Rings with exterior projections are built up to form an inner tube, 
around which rings, after having a protective coating, have an outer wall 
cast over them, Lach ring by the force of the explosion is broken into 
fragments, and exerts a corresponding action upon the outer wall. 

2755. Communicatine, J. B. Rogers, Limehouse, and 8. Anderson, Crutched- 
Sriars.—Dated 4th August, 1875. 

This relates to a combination of appliances for effectually carrying into 
operation the system of life-saving from shipwreck known as Rogers’ 
anchor throwing from shore to ship a conoid bell-shaped sound-giving 
ring being used in connection for comraunicating a musical chord at the 
time of the explosion of the gun which forms part of the appliances. 


2757. Nats, W. Maddock, Burmingham.—Dated 5th August, 1875. 

The novelty of this invention consists in the manufacture of cortain 
deseri: ~ gg of naiis by producing them from malleabie cast iron and 
annealed, 


2759. Permanent Way, H. A. Bonneville, Paris.—Dated 5th August, 
1875. 


The invention consists in catching the rail foot by hooks, cut and made 
in the sleeper itself, consisting of riveted or headed pius or bolts passing 
through holes in the sleepers, the head or screw nuts of which serve as 
hooks for catching the rail foot. 


— Reotsrers, H. A. Bonneville, Paris.—Dated 5th August, 


The invention consists in combining a movable dog with a trigger, 
several anchor levers, registering wheels, a hammer, a bell, finger wheels, 
and a general mechanism, in such a manner that whenever the trigger is 
depressed fares of different amounts and the entire number of passengers 
are registered, the bell is caused to strike, and a different figure ‘s brought 
opposite to an aperture in the face of the case enclosing the bell, while 
the number of fares taken during the day can be read off through 
openings in the back plate of the case. 

2764. Power Looms, G. 7. Bouafleld, Sutton.--Dated bth August, 1875. 

According to this visional specification two oscillating staffs are 
employed. One of the staffs is employed to draw the pile-wires from 
the cloth, and the other to insert them in the shed of the warps. The 
inserting receiver or its equivalent has an oscillating movement towards 
and from the lay in addition to its usual movements and irrespective 
of the direction of its movement towards and from the cloth. 
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a700. | Repowpa Paospuate, G. Jones, Leadenhall-street.—Dated 5th August, 
5. 


This invention consists in treating redonda phosphate of alumina 
with caustic alkali for the manufacture of phosphate or phosphoric 





2772. Liquip Mertens, B. J. B, Mills, Southampton-buildings.— Dated 5th 
August, 1875. 

The t invention relates to that class of meters in which the flow 
of ola to mensured ty the rotation of a screw or spiral shaft working 
wit a casing and communicating with registering gear. 

2778. Castors, B. Atkins, Birmungham.—Dated 5th August, 1875. 

According to this invention the principal bowl or roller is immediately 
under the vertical axis on which the horn of the castor turns. The horn 
carries a guide roller bearing on the floor, which roller, when the article 
of furniture to which the castor is attached is moved, brings the horn 
into such a position that the axis of the principal bow! is at right angles 
to the direction in which the article is moving. 

2779. Srreer Raitway Cars, W. Morgan-Brown, Southampton-building 
—Dated 6th August, 1875. 

This invention describes a method of putting the carriage on rollers or 
wheels above the frame carrying the axles and wheels running on the 

ils, so that when the horses start, the carriage is first put in motion 
without the axle frames, and thus less _— is req to start the 
carriage ; a short stroke is allowed, and impetus of the carriage then 
acts upon the axle frames and the complete carriage and axle frames and 
wheels move on. 

2782. Loas, W. Pearce, Liverpool.—Dated 6th Augusl, 1875. 

The inventor fixes his reel on a light iron framework to be screwed on 
to the rail or elsewhere when used. To the reel he attaches a brake and 
a winch handle for winding in the log. 

2790. Spark Arresters, W. Morgan-Brown, Southampton-buildings.— 
Dated 7th August, 1876. 
This invention describes a method of arresting sparks in locomotives by 
iving the chimney a horizontal forward direction turning downwards 
nto a box or frame mounted on the fore part of the engine. 


2792. Ax.e Box, W. @. Beattie, Nine Elms.—Dated 7th August, 1875. 

First, regulating the supply of oil by rod with knob at top and piston 
at bottom fitting in cylinder, the bottom at which is level with bottom of 
axle box ; apertures communicate with the interior. The quantity of 
oil in box is ascertained by raising the knob. Secondly, thin metal 
carriers containing wicks are passed h aperture in diaphragm. The 
wicks are made of cotton and worsted placed —— Thirdly, a 
shield of wood is placed round the collar of the journal made in two parts 
pressed apart laterally by springs. The axle box is divided horizontally 
into two parts. 

2811. CLeantnc anp Separatina Grits, F. Wirth, Frankfort-on-the- 
Marne. ~Dated Wth August, 1875. 

This invention has for its objects the separation of groats and bran by 
means of centrifugal force in combination with currents of air. The 
groats pass thrcugh an inclined sieve of wire gauze which can be stretched 
by screwed stretching bars and fall through hoppers (the openings from 
which are adjustable) upon horizontal revolving discs where they are 
thrown by centrifugal force, the larger and heavier particles falling into 
the outer compartment of a —— divided into concentric com 
ments. The lighter particles fall into the next compartment, and the 
dust and dirt are drawn into a central compartment, and thence intoa 
dust chamber by an exhausting fan. The revolving discs carry scrapers 
which discharge the cleaned and assorted groats through openings at the 
bottom of the concentric compartments into pipes. 

2821. Sroves, W. Crossley, Dalton-in-Furness.—Dated 11th August, 1875. 

This invention describes the placing of the stoves and pipes for heating 
the air in tiers superimposed over each other, so that the waste heat 
eseaping from the lower chamber is utilised in the one above. 

2883. Preranine Corton, R. Handy, Manville, Providence, Rhode Island. 
— Dated 16th August, 1875. 

The objects of this invention are to preserve the cotton fibre as much as 
possible in its natural condition, having the natural twist in the fibre 
which gives to the cotton its strength and elasticity; also to prevent the 
tearing of the fibre in the drawing frame, and to save labour, power, space, 
and cost of the drawing frames. 


2889. Arracninc Herts, W. Morgan-Brown, Southampton-buildings.— 
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e tube works resisted late attempts by leading firms to bring 
a little of the help which employers in this branch greatly 
need, is within the recollection of most readers. 
As I have e!ready informed your readers, the ironmasters of South 
taffordshire at their recent annual meeting, ee @ com- 
mittee to draw up a scheme for the reformation of the Conciliation 
Board ; that committee still have the subject in hand, They have, 
however, the help of the draft of such a scheme, which was made 
out jointly by the secretary and chairman of the district iron trade 
before a committee was appointed. It is desired that the new 
method shall be broad enough to include not alone associated 
employers and unionist workmen, but also those employers who 
are not members of the Ironmasters’ Association, apd those men 
who are non-unionists. It will not be easy to accomplish this upon 
any other than the elective principle—the ironmasters sending to 
the board one or other of the members of their respective firms, 
and the operatives electing their representative from each works. 
To this method influential masters object on the ground that it 
will give the smallest works equal voting power with the largest. 
On Monday a oe unionist ironworkers was held at 
Wednesbury to consider this draft. Mr. Ancott, president of the 
Amalgamated Association of Ironworkers, and Mr. Capper, district 
agent, were the chief speakers. Both advocated the adoption of 


laces. 

is week there has been another decision of importance to 
employers and workmen. A chainmaker in the service of Messrs. 
Parkes and Ross, chain and anvil manufacturers, Tipton, has 
summoned his masters for payment of £2 4s., wages due to him 
in lieu of notice. The defendants’ works had been brought to astand- 
still through the adjacent canal becoming empty, and had in 
consequence been unable to find plaintiff work during a whole week. 
The agreement me the “atone nig Mager the seg not 
making reference to such a contingency, stipendiary of South 
Bteflotidhine by whom the case was heard, cavouled in favour of 
the plaintiff, but without expressing any definite opinion about 
the customs of trade in collieries and ironworks, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is still very little doing in the iron trade of this district. 
Large buyers do not yet come into the market as they anticipate, 
notwithstanding that prices are ly so low as barely in somecases 
to cover the cost of production, that further reductions will be made 
seems certain, and sellers complain that there is so much competition 
for the few small orders that are given out that when they are 

pea on 





some such a scheme as that already sketched, with certain modifi- 
cations and amendments ; yet there are not afew of their followers 
who point out that it was not by a board of conciliation, but by 
taking the question into their own hands, that they have succeeded 
in bei id upon a scale much higher than that prevailing in any 
district that is not regulated by South Staffordshire, viz., 9s. 6d. 
per ton for puddling. The long-existing jealousy between millmen 
and forgemen walk also, when it came for an ironworker to be 
elected on the board, prevent such an active co-operation between 
these two classes of labour as is necessary to insure the success of 
a wages board. The result of the meeting was a resolution 
approving the general pa of the scheme already drawn up, 
and suggesting the early appointment of a committee to introduce 
modifications and amendments ‘‘ to be agreeable to both parties.” 

A large ting of ir ters, convened by circular, was held 
this afternoon at the Queen’s Hotel, Mr. Hunt presiding. 
It was there explained that fifty-four ironmaking firms in the 
district, including the Earl of Dudley and Messrs. Wm. Barrows 
and Sons—neither of whom, your readers will remember, are 
members of the Ironmasters’ Association—had concurred in 
the necessity for adopting some plan ‘for the adjustment 
of ironworkers’ a in the district, and it had therefore 
been thought desirable to hold a conference of all employers to 
take the matter into consideration. A resolution was proposed 
instructing the secretary to take the necessary steps for the imme- 
diate election of twelve representative employers as the employers’ 
portion of a committee for the carrying out of the scheme, with 
power to enlarge their numbers. The same gentlemen will be the 
trade’s representatives on the board. The majority of the meeting 
were prepared to adopt the scheme. 








Dated 17th August, 1875. 

This invention describes a machine for attaching the heels to boots and 
shoes by thrusting nails by pressure through the heel and shoe upon the 
iron-plated last and thus clenching them; also the means of rotating the 
boot so as to bring the heel in contact with the cutting mechanism for 
trimming the heel. 

3132. Workinc Guns, A. Longsdon, Queen Victoria-street.—Dated Tth 
September, 1875. 

Forming upon the muzzle end of the gun a portion of a sphere fitting 
and working in a strong socket formed in the plating of the turret, fort, 
or other similar construction, and supporting the gun either in trunnions 
or in a cradle, to which the necessary vertical and horizontal motion is 
communicated by screws or other means. 

3149. Raitway Wueers, A. Longsdon, Queen Victoria-street.—Dated Sth 
September, 1875. 

Forming wrought iron dise wheels out of a flat bar forged wider at 
each end. The bar is wound spirally round a mandril, the two wider 
ends of the bar forming respectively the boss and rim of the intended 
wheel. The whole is then welded together under a hammer or by 
hydraulic or other oe os and the wheel is finished ina lathe. To 
prevent the lateral slip of the spirals the bar may be rolled with a feather 
or tongue groove. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE market is not just now devoid of inquiries for iron for export, 

but they are at a price which makers here cannot accept. The 


Finished ironmakers were very generally, this afternoon, express- 
ing the hope that some arrangements may soon be come to by 
which they may find themselves in a better position than now to 
meet the competition of other districts, and generally to accommo- 
date themselves in a greater degree than is now possible to the 
demand of buyers who decline to purchase at current prices. No 
effort will therefore be wanting on the part of the proprietors of 
finished ironworks as a class to aid in the perfecting of any prac- 
ticable scheme. Whilst, however, no reduction of wages can be 
brought about, by whatsoever means, that will not benefit all alike, 
it is not forgotten that after the meeting of the trade at which it 
was determined that no more than 9s, per ton should be paid for 
puddling, not a few members of the Ir ters’ Associati 
returned to their works and permitted their hands to keep on at 
the higher figure of 9s. 6d. This has occasioned a sore which it 
will take some time to heal, and led to the expression on ’Change 
of less unanimity of sentiment upon any joint action than in the 
interest of the whole industry could be desired. 

If by any yielding to the market orders could be coaxed out, 
ironworkers and ironmasters would together benefit. At present 
short and shortening time is the rule. It cannot be said that this 
week much more is being done than was reported in my last, nay 
several instances might be cited in which the mills and forges have 
run fewer hours. 

The lessening of orders at this time of the year has an aspect upon 
which, in their negotiations with consumers’ makers of iron do not 
caretodwell. Buyers on their part seem pretty much to have made 
up their minds that quotations must experience a sensible decline 
before the subsisting phase of the market disappears, There are 








inquiries relate at once to good iron of somewhat heavy di > 
and likewise to the less valuable products of the mill and forge of 
the reutine sizes. But whilst some other districts at home, and 
France and Belgium abroad, are prepared to accept specifications 
for the first without stipulating certain extras which are even yet 
generally demanded in South Staffordshire, merchants do not hold 
out much expectation that the quotations of this district will bring 
the orders. As to the commoner kinds, the readiness with which 
bars in almost any quantity might on Change to-day—Thursda 
—in Birmingham, have been secured from the Middlesbrough 
works at £7, and the no less keen competition of South Wales, 
left but little chance for the bulk of the Staffordshire firms, cut as 
finely as they might. 

For district use in the engineering yards and some of the hard- 
ware factories a moderate amount of busi was tr cted to- 
day ; but consumers were relentless in availing themselves of the 
prices quoted by makers elsewhere. Such requirements, whilst in 
the aggregate they represent a sensible amount at a busy time, 
moe are just now, when the mills have so little work, quickly satis- 

ed, 
Boiler plates continue in good demand, and some makers report 
themselves quite busy in their manufacture. 

The makers of tin-plates are not disposed to give way in price, 
and I hear of one local firm who had just received what they con- 
sider an extensive order from America. It is, they say, the best 
they have had for the past twelve months from that quarter. 

An enterprising firm in Adelaide who have two manufactories 
there at which they turn out most kinds of general iron products 
are good customers to certain makers of the raw material, and to 
certain engineering firms in this as well as in a few other ironmaking 
localities. It;is not widely known that in the part of Australia 
I have mentioned, ironbraziery goods, bedsteads, gas stoves, iron 
safes and strong rooms, and multitudinous samples of tin-plate 
ware are all manufactured at these two works in almost daily 
increasing numbers, Since the same makers are galvanisers of 
their iron braziery, it is not difficult to understand that they may 
by-and-by think it well to increase the size of their pits and 
—- also sheets for roofing. Among the aids which Birming- 

m has rendered to this antipodean activity in the metal trades, 
it may be stated that at one of the works the chief motive power 
is disseminated by an engine supplied by an engineering of 
that town who have lately y wll themselves with much success 
to the getting out of such machines in a handy shape. 

The strip makers seek diligently for orders, but without much 
success. be-making is just now only a quiet trade, and mostly 
npr There is perhaps scarcely any business in this 
district as to which the competition between neighbouring 
works, and on the part of continental manufacturers, is mcre 
severe, The buyers of gas and steam and water piping which ‘is 











leading exporters of iron, men of very many years’ experience of 
the iron trade of South Staffordshire, who are declaring that there 
can be no real revival of the industry until Staffordshire marked 
bars are down another £2 perton. This would leave that quality 
of iron at £8, a figure lower than which it is possible to get only 
small quantities of common bars, the make of Ris district, though 
1s. 3d. in some and in one or two cases 2s, 6d. per ton under last 
week’s quotations for such products would be accepted. 

How such a reduction is to be brought about merchants are 
unprepared to state; nor is that, they reply, when they are 
interrogated, their business. They bear in mind what are the 

rices which they at one time paid, and they are disinclined to 

lieve that it is impossible for a minimum quotation to again 
rule for Staffordshire iron, which, though not touching the lowest 
points upon record, yet shall get as near to them as is implied in 
£8 for marked bars. Further, their customers abroad who have 
recollection of such prices, hesitate to conclude that they are again 
unattainable. Others there are, however, who contend that if 
prices were at once brought down £1 per ton, it would not bring 
out any fresh orders, 

Pig iron was mostly a drug to-day. Not even the lower quota- 
tions of vendors of the less costly and most widely used products 
of the furnaces of the North of England, which distinguished 
to-day’s offers, could tempt consumers. The mill and forge pro- 
prietors who bought freely before Quarter-day are still over-stocked, 
and are likely to remain so, Certain of them were almost inclined 
to confess that in the freedom with which they then purchased, 
they “‘burnt their fingers.” Considerable sacrifices have to be 
submitted to by those local makers who will force trade. 

Stone was freely offered, and a few sales were reported at current 
rates, which are generally low for all but the very best kinds. 

Coal was trod my for manufacturing uses, but a better business 
than last week was reported in the best kinds obtained at Dudley 
and Cannock, and despatched thence mostly by rail for domestic 
use. Of such, quotations were again strong. 

A rather quieter tone pervades the Birmingham and district in- 
dustries, but the steadiness of trade has not thereby been weakened. 

Pretty nearly full time can be found for the operatives at the 
edge tool establishments, and tinned and enamelled hollow wares, 
as well as general a, are being despatched from most works, 
where they are produced in comparatively large quantities. Brass- 
founders are in receipt of some good orders, but are scarcely so 
busy as they were a short time back. Activity still distinguishes 
the lock trade. 

Amongst the most recent trade Inote that Mr. 8S. 
Thompson, of the firm of Thompson, Hatton, and Co., of the 
Bradley Tin-plate Works, has retired from ership, and that the 





business will henceforth be carried onin the name of Hatton, Sons, 
and Co, 





d they are worth nothing so far as any profit to be 

the transaction is concerned. Pig iron gene is again weaker 
in price. Lancashire brands continue to move ually downwards, 
and the principal makers are now quoting about 63s. per ton for 
No. 3 foundry delivered into the Manchester district. In some cases 
less money than this will be accepted, but other brands are offering 
in this district at such low prices that local makers are securing 
very little new business, Good Middlesbrough brands of ig iron 
delivered in the Manchester district are now quoted at 58s, 6d. for 
No. 3 foundry,and Is. per ton less for large quantities, but even these 
low prices bi very few orders, The finished iron trade continues 
in a similarly depressed condition, and although quotations are not 
materially changed, pricesare weak. Lancashire ‘delivered into 
the Manchester district range from £7 15s. to £8 per ton, and 
Middlesbrough ditto about £7 15s. per ton. 

Both forge proprietors and founders continue very poorly su’ 
plied with orders, and have great difficulty in keeping their wor 
going. 

For colliery engineering work, such as large air compressors and 
ventilating machinery, there is a moderate demand in the Wigun 
districts, but general engineers throughout Lancashire are far from 
busy, and the complaint is that more work is going out than is 
coming in. 

The Wigan district is rapidly becoming an important centre for 
the manufacture of finished iron. During the last two or three 
years there has deen a large development of this particular branch 


‘of industry; several large works have been opened, and those of 


another new company—the Wigan Rolling Mills Company—are 
now approaching completion. These works are constructed to turn 
out from 300 to 400 tons of manufactured iron per week, and 
amongst the special plant which is being put down are the Casson- 
Dormoy puddling furnaces. The formation of the Gedlow Iron- 
works Company is also being pushed forward. 

As I anticipated in my last report, the failure of Mr. Joseph 
Twibill, of Manchester, has been followed by other commercial 
difficulties in the iron trade of this district, and the suspension is 
now announced of Mr. Robert Squire James, lately in partnership 
with Mr. Twibill, under the style of Joseph Twibill and Co, as 
engineers and fuel economiser manufacturers, and also carrying on 
business as an iron merchant and ironfounder at Bridge-street, 
Manchester, and at Newton Heath, and lately as an ironfounder 
at the Adelphi Foundry, Salford. The total liabilities are esti- 
mated at $30,000. 

The general coal trade of this district continues depressed. There 
is very little demand for any description of round , and a 
great many of the pits are not working more than from three 
to four days per week. In the Manchester market there is no 
pressure for any description of fuel, and although prices show no 
material change so far as the leading firms are coneerned, con- 
sumers are looking forward to an early reduction. In South and 
West Lancashire, prices for round coal are at about late rates. 
Best Arley, at the pit’s mouth, although stillfin some cases quoted 
at 14s., can be bought at 13s. per ton ; Pemberton 4ft. ranges from 
lls. to 11s. 6d., but there are sellers at 10s. 61.; common coal 
averages about 9s. 6d.; and furnace coal 8s, to 9s. perton, For 
good classes of engine fuel there is rather a firmer tone in the 
market, and colliery proprietors have no difficulty in getting rid of 
their present limited supplies. In some cases a little more money 
is asked for best slack, which is quoted at 5s. per ton at the pit, 
but buyers do not readily pay the advanced prices, and the average 
rates for good slack are about 4s. to 4s. 6d. per ton at the pit ; 
good burgey is quoted at 6s, 3d. to 6s, 6d. per ton. 

There is very little doing in the shipping trade, and orders are 50 
scarce that a large number of boats have been’ laid up for the 
present. Good qualities of Lancashire steam fuel do not give wa 
very much, but odd lots of inferior quality and South Wales 
are offering in Liverpool at very low prices. 

It is now definitely understood that a reduction will, before 
long, be made in colliers’ wages in the Wigan district. The precise 
amount has not yet been agreed upon, but 20 per cent. seems the 
probable extent of the reduction, and a sim’ step has been 
spoken of in the Little Hulton district, near Bolton, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

NorTuHIine of special interest or importance has transpired in this 
district since my last report was penned. In the iron trade there 
has been no accession of orders worth naming, with the exception 
of afew small commissions for general foundry work at lish- 
ments devoted to that class of ironmaking. Some of the large 
London companies have recently given eut e contracts for gas 
and water fittings of various descriptions, as well as for main pipes 
of all sizes. It is stated that although much of the work has been 
entrusted to Scotch houses, or firms in the vicinity of Middles- 
brough,}yet a few favours have been distributed hereabouts as well. 
The Northern makers in these instances have been enabled to com- 
pete with more than ordinary chances of success in their favour 
seeing that pig iron is cheaper with them than with us, and they 
have also the advantage of cheap sea freights to the metropolis. 
Iron can be taken from Glasgow or Ardrossan to London at 7s. to 
8s. per ton, and from the East Coast of Scotland to London for 5s. 
to6s. 6d, theton. These prices are much lower than railway rates 
even from South Yorkshire to the metropolis. 

Pig iron is fairly firm here, taking into consideration the weakness 
which has characterised the Scotch and Cleveland iron markets 
during the past fortnight. There would, doubtless, be a further 
decline wd pase in this vicinity were it not for the fact that much 
of the total production of the Derbyshire furnaces is being sent 
into South Staffordshire. The leading quotations fer Bessemer 

ig iron are those of your price lists, Some interest is naturally 

Felt here in the apparent termination of the civil war in Northern 

Spain, a large amount of British capital being locked up in the 
ing districts around Bilbao. These districts are now 


to be in a quiet condition. Work is said to have been resumed in 
the mines with such effect that there is already a large stock of 
vicinity ready for immediate 


minerals in the Somorrostro 
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bourne Hill Company two furnaces in blast, North 
Iron Co is turning out uction from 
four large furnaces, as is the case Lin 


down prices to the lowest limit per ° 
ions nominally are those of the price list, but in reality all 
common and medium irons can be had at a trifling discount from 
the nominal figures. 

At the Parkgate Ironworks there are now two plate mills in 
full operation, and the merchant mill is being prepared for the 
resumption of work with all possible dispatch. It will not, however, 
be in order before about a fortnight from this time. Another 
plate mill will, if possible, be re-started next week. The same 
company are doing very well in pig iron, and are said to intend. to 
blow in their three furnaces at The Holmes, near Rotherham. 

The majority of the hardware trades are only indifferently 
engaged, with the exceptions mentioned in last othe report. In 
the cutlery industries there is much depression, The German 
manufacturers are alleged to be “running out” Sheffield goods 
of this description from many markets, or at any rate are successful 
in competing with us in common goods, and the Americans have 
fully succeeded not only in supplying themselves but the Canadian 
market. Under these circumstances not a few of the Sheftield 
manufacturers are desirous of introducing much more machinery 
into their workshops, and would at once do so were it not for the 
determined opposition of the trades unions and the men generally. 
This opposition is greatly to be regretted, in the interests of the 
town, as there can be little or no doubt that the keen competition of 
the day calls for every possible help in the way of mechanical im- 

rovements. The steel fork manufacturers held a meeting on 

onday at Grimesthorpe, Sheffield, but the result has not 
transpired at the time of writing. A scissors grinder named 
John Middleton has been rattened of six valuable wheelbands 
during the week. He had committed the crime of falling into 
arrears with his contributions to the trades’ union. 

The coal trade is apparently growing duller. The men, on the 
average, are only ote four days weekly even at the best con- 
cerns. On Monday the Sheffield Coal Company issued circulars 
giving the following list of prices, which show reductions of 1s. to 

. 2d. per ton, Picked branch, 14s.; best Birley Silkstone, 12s. ; 
best Birley Silkstone, in picked cubes, as sent to London, 12s, 4d.; 
screened Silkstone nuts, 6s, 6d.; screened seconds coal, 8s.; coal 
breeze, 10s.; hard melting coke washed, 18s.; and unscreened slack, 
3s., all per ton of 21 cwt. at the pits. The West Yorkshire pit 
prices are, best coal, 14s, 6d.; second, 13s,; slack 7s.; and unriddled, 
4s. 6d. per ton. At the Kilburn colliery, Derbyshire, best coal is 
19s, at the pit, and at Kilnhurst, best house coal, 14s.; seconds, 
13s.; and slack, 7s. 6d. per ton. The quantity of coal shipped at 
Grimsby during January, by the Masikaban Sheffield, and Lin- 
colnshire Railway Company was 20,547 tons, as against 26,223 in 
the same month of 1875. The railways took a considerably less 
me of coal to London during Jan . The Midland took 
148,946; London and North-Western, 104,913 ; Great Northern, 
82,231 ; and Great Eastern, ‘53,689 tons. The South Yorkshire 
collieries sent much less than usual, owing to the Swaithe explo- 
sion, and disputes on the question of wedging. Five new collieries 
are now just siting to work, which will add, it is believed, about 
1,500,000 tons to the annual output. The Derbyshire collieries 
sent 77,000 tons to the metropolis by rail. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE is not much to be added to my last week’s report, so far 

as the pig iron trade of the North of England is concerned. The 

+ of affairs is so far from one of improvement that there is a 
great disinclination on the part of speculators to offer the rates 
that prevailed last week, and although makers still stand out for 
50s, to 51s. for No, 3, they have the utmost difficulty in procuring 
the lower quotation. The general impression on the part of buyers 
clearly points to a further reduction of pricés, and nothing could 
be more strongly confirmatory of this belief than the pretty well- 
known fact, that a considerable quantity of iron is going into 
stock. Belgium, Holland, Germany, and France, are just now our 
principal customers, and the falling off in the requirements of 
these and other countries will effectually prevent an upward 
tendency of quotations. 

The very exceptional exhibition of a sale of pig iron —_ 
auction was witnessed on Change at Middlesbrough, on Tuesday. 
Mr. Chas. Willman was the auctioneer, and he brought to the 
hammer the following lots :—Lot 1, 450 tons, No. 1 g.m.b., sold for 
53s. 9d.; lot 2, 500 tons, No. 1 g-m.b., 53s. 6d.; lot 3, 40 tons, 
No. 1 Clarence, 53s. 6d.; lot 4, tons, No. 3 g.m.b., 48s. 9d.; 
lot 5, 668 tons, No. 3 g.m.b., 48s. 9d.; lot 6, 668 tons, No. 3 g.m.b., 
48s. 9d.; lot 7, 440 tons, No. 3 Clarence, 50s. 9d. The buyers 
were chiefly local pig iron merchants, and the prices realised were 
very little below those quoted on ’Change. 

There is no improvement in the finished iron trade. No rift 
appears in the dark and portentous cloud that hangs over this 
important branch of northern industry. There has been during 
the last few days a slight fall in prices, and it is believed in some 
quarters that this fact will’stimulate business ; but the probabilit; 
is that the wish is more the father to the thought than any we 
founded diagnosis of the future. It may not be generally known 
that notwithstanding the remarkable dulness of last year’s 
trade, nearly one half of all the pig iron made in the Cleve- 
land district went into local consumption, chiefly for the 
P s of the finished iron manufacture. The inference is 
obvious. If the finished iron trade fails to improve, the 
pig iron trade is bound to give way. And yet manufacturers 
of rails declare that there are positively no orders in the market, 
and that they see no other pi than that of keeping their 
works idle for weeks tocome. This state of affairs has led to much 
distress amongst the ironmaking population. The whole of the 
Tees-side towns are alike in this respect. For the greater part of 
the winter the distress was more confined to Stockton and Middles- 
brough, where a kitchens were opened ; but it is now becoming 
very severe at Darlington. Consequent — the stoppage of the 
works of the Darlington Iron Company, all the mills except one, 
employing from 60 to 70 hands, being now idle, 'efforts are 
being a to meet this emergency. These works when at full 
swing employ about 1800 m:n, and of that number the most that 
has been employed at any one time during the last twelve months 
has been 650 to 700, so that a large number must either have left 
the locality or lived by extreme shifts for a considerable time 


Pathe late trade is, on the whole, as well employed as any depart- 
ment of the iron manufacture of Cleveland. Sailing ships are less 
the rage than they were two or three years ago, Now that steam 
coals can again be purchased at somethi like their old ra‘ cA 
owners begin to find that steam-propelled vessels eye e 
more profitable of the two, and orders have recently been given out 
for a number of iron steamers of considerable size, intended to 

smaller craft made of timber. This has created a good 
deal of activity among some of the northern shipbuilding yards, 
which may be still further stimulated by the drop of 5s. per ton 
which has just taken place in the quotation for ship plates. 





The various juestions fluctuations of 
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of the blast men, which, after all, form but a small per- 
centage of the total labour cost of the production ot gare. 
The award of Mr. Hopwood, M.P., relative to the reduction of 
wages claimed in the Durham coal trade has been made. He 
awards a reduction of 7 per cent. in the wages of und und 
workmen, and of 4 per cent. in the of above-ground men, 
including coke drawers and labourers. e question of the Cleve- 
land ironstone miners’ wages is to be settled this week, 
so that in a few days the wages of blast furnacemen may come up 
again for consideration, Much will, of course, depend upon the 
tendencies of the pig iron trade in the interim, but as that 
tendency is at the present time decidedly backward, the issue is not 
difficult to forecast. 

The Northumberland Colliery inemens’ Association have 
appointed a deputation to wait upon the Coal Trade Association 
relative to the proposed reduction of 20 per cent. in wages. The 
matter is likely to be submitted to arbitration. 

Inasmuch as the arbitrators appointed to consider the proposed 
reduction of 12} per cent. in the wages of the Durham colliery, 
mechanics and enginemen have failed to come to an agreement; 
the whole question has been left in the hands of Mr. Joseph 
Dodds, M.P., the umpire, who will make an award in the course 
of a few days. The reduction sought for in the wages of the 
mechanics and enginemen was claimed at the same time as the 
reduction in the wages of the miners and cokemen of Durham, 
but different circumstances have prevented it from coming up for 
adjudication until now. 

_ An association Me ane of the mechanics employed about the 
ironstone mines of Cleveland has just been formed, with every 
prospect of a large membership. 

On Saturday last, the arbitrators appointed to deal with the 
proposed reduction of twopence per ton in the wages of the iron- 
stone miners of Cleveland met at the Westminster Palace Hotel 
for the further hearing of the case. Mr. Serjt. Wheeler, Q.C., the 
umpire, was present. Mr. Dale made alcngthy speech by way 
of concluding the case for the owners, and Mr. Joseph Shepherd 
replied on behalf of the miners. In the course of his remarks, 
Mr. Shepherd disclaimed any connection or identity with the iron- 
stone miners of Northamptonshire and Lincolnshire, on the ground 
that the ironstone miners in these counties worked in the open, 
and neither required skill nor were exposed to danger, while the 
miners of Cleveland were required to work underground, were 
exposed to great danger, and were called upon to exercise a high 
degree of skill. After conferring for some time, the arbitrators 
decided to adjourn the further consideration of the case until 
to-day, Wednesday, when it is expected they will agree upon an 
aw 

There has been a very trifling decline in the value of coke during 
the past few days at some of the collieries in South Durham. 
Coke makers, generally, evince a strong determination to make no 
abatement, but their stocks are accumulating on the benches, and 
if they would push trade they must offer concessions to intending 
purchasers, There is no change in the prices of coal. 
o A — dispute a mee — chemical trade of err e. 

wing to a proposed reduction of wages, a suspension 0 ur 
has taken vince but it is fully expected that in a few days the 
matter will be satisfactorily adjested by the Board of Arbitration 
and Conciliation recently established in connection with this 
important trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been dull during the past week in all its 
departments, and prices of warrants and makers’ brands have 
again declined in value, thoagh not to the same extent as in the 
previous week. Exports of pigs show an improvement of close 
upon 2000 tons on the week, but they had previously fallen 
rather low, and imports from England are on the decrease. 
Business gana in the warrant market on Friday at 61s. 3d. cash, 
and 61s, 6d. one month, and there was a fair amount of transac- 
tions in the course of the day at about these rates, On Monday 
the market was dull, and prices showed a tendency further to give 
way. Business was done at 60s, , and 61s, one month. 
The market was quiet on Tuesday, with a small number of trans- 
actions in the forenoon at 60s. Oya. to 61s. ten days open and 
fixed and 60s. 103d. cash, and in the afternoon at 61s. three 
weeks fixed, On Wednesday the market continued dull, the busi- 
ness being at from 60s. 74d. to 60s. 44d. cash, and 60s. 6d. one 
month open. To-day—Thursday—the market was slightly firmer 
in the forenoon. Business at 60s. 8d. cash, and 60s. 74d. eight 
days fixed. The afternoon market was quieter, and the closing 
price was about 60s. 6d. 

The prices of makers’ shipping brands have again been reduced 
from 6d. to 1s., the exact quotations being given in the “ prices 
current” of this issue. G.m.b., No. 1, declined 2s., No. 3, 6d.; 
Gartsherrie, Nos. 1 and 3, 6d. ; Coltness, Nos, 1 and 3, 6d. ; Sum- 
merlee, No, 3, 1s.; Carnbroe, No. 1, 6d.; Monkland, Nos. 1 and 
3, 6d.; Clyde, No. 1, 1s; No. 3, 6d.; Govan, Nos. 1 and 3, 
6d. ; Calder, No. 1, 1s. ; Glengarnock, Nos, 1 and 3, 6d. ; Carron, 
No. 1, 1s. ; Shotts, No. 3, 1s. : 

The shipments of pig iron from Scotch ports during the week 
ending the 12th inst. amounted to 7994 tons, showing an increase 
of 1666 over those of the previous week, and being 202 tons more 
than in the corresponding week of 1875. The imports of Middles- 
brough pigs at Grangemouth for the week were 2120, being 910 
tons below those of the previous week, and 1680 less than in the 
corresponding week of last year. oat 

There is nothing new to report regarding the condition of the 
malleable trade. At most of the works there is a fair amount of 
employment, but fresh orders come to hand very slowly. 

‘or household coals the demand slightly improved on account of 
the weather being severely cold, but prices remained without 
material alteration. Other qualities continue dull, and in some 
cases have declined from 3d, to 6d. per ton. The supply of all 
kinds is very heavy in proportion to actual present necessities, and 
at some collieries stocks are accumulating to a very great extent. 
Household coals sell in Glasgow at from 14s. to 16s. per 24 cwt. 
delivered, the f.o.b. prices per ton being household, 8s, 9d. to 10s. ; 
steam, 8s. 6d. to 10s. 6d.; a, 8s, 6d. to 9s, 3d.; Wishaw main, 
7s, 9d. to 8s.°3d.; and smithy, 13s. 6d. to L4s, a 

A meeting of the colliers on strike in the Glasgow district was 
held at Rutherglen the other day, when it was ed that only 
eighty-nine men are left in the locality, the rest having obtained 
employment in other The strike has now been in existence 
for about five weeks, but the employers have made no overtures to 
the men, whose resources cannot enable them to hold out much 
longer. In the case of this strike no reduction of wages was con- 
templated, the men having themselves originated the dispute in 
an attempt to get 1s, per day added to their wages. 

The agitation for an advance of wages among the miners of the 
Hamilton, Wishaw, Larkhall, and Motherwell districts is being 
continued by a few leaders, and most of the collieries have been 
idle on several days while w 
At one of these the chairman, Mr. Lamont, of Green- 
field, lamented the coolness shown by the men on the question of 
a rise of wages, which he declared to be absolutely necessary to 


, and with a view- 


e men were away attending meetings. - 





A sort of und was atrived at that tke ton and 
Motherwell men should subscribe sixpence each for the assistance 
Pp Sapteteagager ts mata a matting we 


A meeting of shareholders of the Omoa and Clelend Iron and 
(Limited), was held in the Accountants’ Hall, 
onday-~Mr. John Graham ae i when Mr, 
ted a report which he and Mr. M‘Tear, another 
shareholder, were appointed to bring up in reference to the affairs 
h , and especially with regard to promotion money 
received by the directors. The report stated that Messrs. Donald, 
Broom, and Anderson had each received £125 from the vendors 
of the property. These tlemen explained that the sum 
mentioned was understood by them to be in lieu of payment for 
their trouble as directors, and not in the shape a promotion 
money, and the committee of investigation expressed the 
opinion in their report that the shareholders would bs satis- 
fied with the explanation, and allow the matter to drop. The 
report proceeded to say that the official management of the affairs 
of the company had been characterised by great looseness. The 
result of the current year’s business would have been satisfactory 
had it not been burdened with the time-chartering ses of vessels 
and other items, caused through the carelessness of the secretary, 
whose services had been dispeased with, and an interim secretary 
appointed. The committee thought the shareholders might rest 
satisfied that there was an ample supply of coals for many years 
to come were the output double what it is at present, namely, 60,000 
tons perannum. They calculated that there are two million tons 
ae ingen eR and pits, bordering on the line of railway, are 
ing sunk, which would raise the yearly output to 120,000 tons, 
while it was expected that one of the pits would also yield iron- 
stone. Mr. Anderson agreed, after the report had been read, to 
take the voice of the meeting as to whether he should contiaue in 
the directorate. For the motion that he should retire three 
gentlemen held up their hands, while the proposal that he should 
remain on the board met with no supporters. The chairman 
expressed regret at Mr. Andirson’s retiral, bore evidence to the 
great desire he had shown to promote the interests ef the company, 
and stated that he retained the money alluded to on the advice of 
a first-rate lawyer. Subsequently, resolutions were unanimously 
adopted to the effect that the capital of the company, which by the 
memorandum of association is ,000, divided into 20,000 shares 
of £10 each, be reduced to £90,000, divided into 15,000 shares of 
£6 each, and that the memorandum of association be altered 
bar ge 

The strike which I noticed a number of weeks ago as having 
taken place among the joiners in the employment of Messrs. A. 
Stephen and Sons, shipbuilders, Linthouse, G. w, against piece- 
work, has now been declared by the men to be at an end, all those 
who went out having got work elsewhere, with the exception of 
about a dozen men. : 

The works for the extension of the mineral wharf at the port 
of Granton, near Edinburgh, are now well advanced, and will, it 
is expected, be fully completed by the month of May. The works, 
which are being executed by Mr. C. 8. Hvnter, contractor, contain 
266,000 cubic feet of stone, and will give a length of 400 yards 
additional loading accommodation. 

Messrs. Armstrong, of Neweastle-on-Tyne, are now engaged 
erecting a large swing bridge which will cross the entrance to the 
new docks at Stobcross, on the Clyde at Glasgow. The span of 
fos Pog = = ——_ will be eg and oe! — 
length of the bridge 180ft. Rapid p is being made wi 
the construction of these new docks, which when Delched, will 
cover an area of about 16 acres of ground, and be a great advantage 
to the shipping, which is vexy much crowded at times with the 
present accommodation. : 

New water works, designed by Mr. W. R. Copland, C.E., Glas- 
gow, and constructed by Mr. John Scott, contractor, under the 
inspection of Mr. Donald Cameron, resident engineer, for the pur- 
pose of supplying the town of Beith, in Ayrshire, with water, 
were formally opened on Tuesday. 

The last lecture of the present season’s course, under the auspices 
of the Glasgow Science Lectures Association, was delivered by 
Professor Huxley, in the City Hall, on Wednesday evening, to an 
audience numbering upwards of 2500. The learned professor’s 
subject was ‘‘Teleology and Morphology.” These lectures have 
been most successful, and the association, of which Mr. John 
Brown, patent agent, Buchanan-street, Glasgow, is the secretary, 
has already made arrangements for lectures next season from Pro- 
fessor Allen Thomson, of Glasgow University, president of the 
Association; Professor a of Oxford; Professor Balfour 
Stewart, of Owen’s College, Manchester; and Mr. Proctor, the 
well-known astronomer. Other eminent men will be asked to 
contribute to the course. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TuE ironworkers seem to have accepted tacitly the reduction 
offered, and in only a few cases have there been any opposition 
movements. The scale of reduction is from 7} per cent. to 12} per 
cent., puddlers being in the first list and millmen in the second. 
As one might have expected, the puddlers consent more readily 
than the millmen, and ironmasters who lack a plethora of orders 
are not discontented at this, as it enables them to get up a good 
stock of puddled bars for future service. That enterprising man- 
ager, Mr. Davey, of Briton Ferry, has had some little difficulty 
with his men, the millmen in particular, but as I write the men 
appear to see the folly of opposing the reductions, and 
are exhibiting their confidence in the manager by resuming work. 
Satisfactory news reaches us from Oyfarthfa. Mr. Crawshay is at 
length inclined to make a movement, and in answer to an 
influential deputation who waited upon him, said that if prices 
could be obtained of anything like a satisf character—and he 
would at once confer with his agents in the city—then he would 
make a move, Appearances so far indicate the decline and fall of 
the great iron metropolis of Wales—Merthyr Tydfil. For some 
time it has been dependent upon a few collieries, and the next 
month or two will see a limitation of these, as it appears only the 
best coal will sell, so that as I have long forecast, the pits and 
levels working inferior seams will be stopped. Notice is 
placed at Plymouth collieries that all but two pits will be 
stopped in one month from date. We may expect to see this 
step initiated, and the fact should act as a strong caution to 
moneyed men desirous of investing in coal workings in the South 
Wales district. I am aware of many tempting pits and levels, 
well drained and timbered, with sidings in connection with leading 
railways, but as the coal ‘is neither No. 2 or 3 Rhondda nor the 4ft. 
seam, it is practically of little value at the present juncture. 

The publication of the accountants’ award, which I gave you last 
week, has been promptly followed by the announcement of the 
mode and way in which the reduction to the colliers will be carri 
out.. The steam coal colliers are to be reduced only 7} per cent., 
and I hear a whisper that coalowners are far from pleased at the 
figure being so low; the second class, known as No. 2, and including 
the anthracite, will be reckoned at 24 per cent.; and the third, or 
house coal men, are to be reduced from 30 to 33 percent. The 
steam coal men are jubilant, as they will now get 2 } per cent. 
returned, 10 per cent. having been kept from their wages since the 
1st of Jan., but the men of group No, 3 are by no means pleased, 
and I shall fully expect resistance in some rs. ; 

Mr. Brogden’s millmen of Tondu and are on strike, 
The Briton Ferry millmen have resumed " 

A fact or two has been supplied to me by an old iron agent 
strongly confirmative of the decadence of iron manufacture in 
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isa my view, but I am glad to see 

that Rhymney, Tredegar , Dowlais, Ebbw Vale, and Briton Ferry, 
of vigorous life. 


in Cardiff this week, few vessels 
arriving, and sellers far more plentifal than buyers. "Few shippers 
wee to be found who would admit that trade was even moderately 
good. Prices were firm notwithstanding. 

At Tinels I saw a magnificent stock of | patent fuel; there is a fair 
demand, but the make is greater. Swansea exports more patent 
fuel than Cardiff, Cardiff more coal than Swansea, Newport more 
iron than either. 

The Duffryn Rhondda Coal and Coke Company has been com- 
pulsorily wound up. 

A line = rail is making from Penclawdd to Glanmorlais, Swansea 

, and speculation is rife about a possible dock at Gower. 
will commence at all the tin plate works 
from-March. The exact rates are not quite settled, but so far as 
the classes who are working iron for tin-plate, it will be from 5 to 
10 per cent. 

At the Rhondda the lowest quotation for best steam coal has 
been given. It is 7s. 6d. at pit. Good steam is now bought by 
he Great Western in large quantities at 6s., and small bituminous 
as low as 1s. 9d. Coalowners say that it will pay them better to 
tip it as waste. These rates, of course, are exceptional. 

Some of the Welsh ironmasters are importing pig from North of 
England and Scotland. 

The South Wales Institute of Mining Engineers held their 
usual annual meeting at Merthyr to-day, Thursday, when Mr. 
Wilkinson’s able paper “‘ On Explosions in Coalpits” was discussed. 
The proceedings were exceedingly interesting, but the committee 
reserve publication for their Journal. 

One of the leading ironmasters of South Wales has received an 
iron rail order which is expected to last seven months, 








PRICES CURRENT OF IRON AND STEEL. 


Tae following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are _ red to quote different 
terms for special contracts. It is obviously im ‘ible to specify these cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 
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Epps’s Cocoa.—GRATEFUL AND CoMFORTING.—“ By a bea 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
Be pee of well-selected cocoa, Mr. Epps has provided our break- 

t tables with a delicately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious use of such 
| articles of iet that a constitution | may be oomey built up until 
| strong eno ane to resist every t H of 

| subtle maladies are floating around us hand to attack wherever 
| there is a weak point. We may escape many a fatal shaft by keep- 
ing ourselves well fortified with pure Aaval and a properly nourished 








frame.” —Civil Service Gazette.—[Ad 
AFTER DRYDEN.— 


| 

| 

| ** Three Pens, for three essential virtues famed, 

| The ‘ Pickwick,’ ‘ Owl,’ and ‘ Waverley’ were named. 

| The first in flexibility surpassed, 

In ease the next, in elegance the last. 

| These points, united with attractions new, 

Have yielded other boons, the ‘ Phaeton’ and ‘ Hindoo.’” 

Funny Folks. 

| To be had everywhere, 1s. per box. By post, 1s. 1d, Twelve 

hundred newspapers recommend fan Graphic, 20th 


| February, 1875. Patentees—MAcnriveNn ‘AMERON, Edinburgh: 
23 to 33, Blair-street.—[Advt. ] ra dais 
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HISTORICAL NOTES ON ROLLER SKATES. 
No. IV. 

Ovr last article was devoted exclusively to an account of 
Mr. Plimpton’s inventions. We resume the subject with a 
notice of the skates patented in this country from 1865 
downwards, commencing with Mr. Robert Bell Sanson, 
an engineer, residing in East-street, Manchester-square, 
who contributes a solution of the question of con- 
structing a guidable roller skate in the ification 
of his patent of October 27, 1865 (No. 2770). He uses 
a pair of rollers, fitted on the same axis, in lieu of 
one or more of the rollers, as employed in tage skates. 
They are fixed by preference about the centre of the skate 
and mounted on a central swivel moving in a vertical 
direction. The object of mounting the double roller in 
this manner is that perfect freedom of action is thereby 
obtained for turning. A roller or rollers mounted on an 
eccentric or on the ordinary castor principle may be used. 
For turning the wheel or wheels back to their central or 
normal position after any evolution in skating has been 
performed one end of a stiff double V or other a 
spring is fixed on the under side of the skate. The 
ends are then made to grasp or press against, on either 
side, a tongue or projection formed and projecting from the 


axle of the double roller or rollers, so that when the rollers | 


have been turned by any evolution to the right or left the 
spring pressing upon the tongue or projection causes the 
rollers to resume their central or normal position. The 
improved rollers are te gen from turning too far round 
by means of a stop block, against which the roller frame 
comes in contact, and thus prevents the said rollers exceed- 
ing a certain useful angle. He also claims the use of 
vulcanite or ebonite for the bushes of the wheels. There 
are no drawings with Sanson’s patent. We are not quite 
sure, but we believe that this skate was used at the Floral 
Hall, where it may be recollected a rink was unsuccessfully 
opened about ten or eleven years ago. 

It will be convenient in this place to notice the sudden 
outburst of rink-skating which occurred in Victoria’ in 
1866. No less than six patents were applied for in as 
many months in the colony. We are unable to say much 
about them, and, with one exception, can give little beyond 
the names of the patentees. Mr. George Selth Coppin 
opened the ball on the 13th of March. He was followed 
on the 11th of June by Mr. Leopold Burmeister, who also 
took out provisional protection in this country, and on the 
20th of the same month Mr. Thomas Rea’s application 
for a patent for a skate “with single line of rollers each 
revolving on two centres or sockets ” was filed in the office. 
Mr. John Frederick Droop patented a method of “ guiding 
skates by the inclination and pressure of the foot,” on the 
19th of July, and Mr. William Bourne Say made an unsuc- 
cessful — for a patent on the 4th of August for a 
skate embodying “(1) a mode of obtaining a rocking 
motion ; (2) facilitation of turning; (3) metal axle box ; 
and (4) wheels made in a single piece.” The inventive 
ingenuity of the colony was, however, not exhausted, for 
Mr. Robert Anderson applied on the Ist of September for a 
patent for “an arrangement of a ball-and-socket joint, by 
means of which curvilinear motion is secured.” The patent 
was refused. So far as the patent lists are concerned 
roller-skating in Victoria went to sleep for five years, and 
was not revived until May 9, 1871, when Mr. Horace Kim- 
ball applied for a patent, which we shall refer to later on 
when describing the American patents for that year. 

There is a statement in the Melbourne He of April 
7th, 1866, that one Fuller, the champion skater, had been 
engaged to give a performance, being the inauguration of 
roller skating in the colony. In the Herald for the 9th 
there is an account of the performance, and a statement 
that 200 pairs of skates had been shipped from America 
but were overdue. In May a public skating rink was 
opened in the city, the skates used having been furnished 
to the above-mentioned Mr. George Coppin, by Mr. 
Plimpton. ' 

Mr. Leopold Burmeister, of Melbourne, whose skate is 
referred to in the preceding paragraph, patented his inven- 
tion in Great Britain on the 7th of September, 1866. He 
employs four rollers, two at each end. Those under the 
fore part are joined together by an axle which is connected 
to a framing under the sole of the skate and over the 
rollers, In the centre of this framing there is a pin work- 
ing freely in bearings fastened to the under side of the sole 
of the skate. This would allow the rollers to rotate com- 
pletely, but as that is not required, the amount of play is 
regulated by a rod placed at right angles to and connected 
with the centre of the framing. This rod through 
a loose bearing working in a groove fixed along the centre 
of that portion of the under part of the skate sole which is 
between the arch of the foot and the axle of the rollers. 
To give the greatest amount of play this bearing must be 
moved as close as possible to the framing. If the minimum 
amount of play be desired it should be placed as distant as 
possible. A thumbscrew a att for fixing the bearing 
in any required position. e position of the back rollers 
is regulated in the same manner. Instead of having two 
bearings as just described, there might be only one bearing 
rotating on its own axis only, through which the rods from 
both front and back rollers might pass. The amount of 
play given to them would Army regulated by the angle 
at which the bearing was set. To control the speed of the 
skate Mr. Burmeister provides a brake. Projecting from 
the heel there is a small wheel which does not touch the 
ground except when the heel of the skater is depressed for 
the purpose. This action causes two springs, which bend 
over and conform to the shape of the hind pair of 
rollers, to be applied to the peripheries of the said rollers, 
The motion of the skater is thus retarded or arrested 
entirely. The fore wheels are not in contact with the 
gre during this manceuvre, as they have been raised 

the depression of the heel. It will doubtless have been 
observed that most of the patentees of roller skates are 
very careful to make provision for moderating the enor- 
mous speed which they think will be attain Without 
making any personal references we assure them that these 
precautions are entirely unnecessary, as no very great 


velocity is likely to be acquired with many of the contri- 
vances we have described. The idea is, however, praise- 
worthy, and does honour to the inventors, just in the same 
way asthe chemist who discovered an extremely active 
ison might hesitate to publish it to the world until he 
found out the antidote. 

The following sketches represent a skate patented by 
Mr, Washington Parker Gregg, of Boston, Massachusetts, 
on the 7th of October, 1869. It does not greatly differ 
from that patented by Mr. Gregg in 1865, and described 
at p. 102. The invention consists mainly of a four-wheeled 
skate as shown, each or eithef of the wheels having a 























raised at its extremities for supporting the foct and heel of 
the wearer. Side joggles f ri serve to maintain the foot 
laterally, and straps gg hold it firmly down on the foot- 
piece. The locomotion wheel A is hung on a stud 7 attached 
to the legpiece a by a nut &; a vertical slot is made 
through the legpiece where the stud to enable the 
wearer to regulate within certain limits the height of his 
foot from the ground, as well as for the p of using 
different sized wheels if desired. Thus it will be seen that 
the entire weight of the person using this apparatus must 
of necessity fall on the wheel 4, and that a very slight 
effort suffices for his propulsion either in a straight line or 
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spherical periphery. Fig. 1 is a side elevation and Fig. 2 
a cross section of one form of skate, in which A denotes 
the footstock, B the toe wheel, C the heel wheel, and D and 
E the two middle or side wheels, The two last-named 
are so mounted as to be capable of revolving independently. 
The dotted lines show the mode of attaching * side 
wheels when desirable. The smaller wheels D and E will, 
in that case, be removed. An axle supporter a' extends 
both above and below the stock A at each of its opposite 
edges. One journal b' projects externally from the upper 

of this supporter a'. other such journal c' extends 


be fixed in the part a@', so as to be easily removable from 
it as occasion may require, the lower journals being for the 
small wheels, and the upper for the large wheels, according 
to which pair it is desired to employ. 























inwardly from the lower part of it. These journals may | i 











GREGG—1869. 


acurve. It is generally found convenient to adjust the 
wheel in the legpiece in such a manner that the foot of 
the wearer is nearly in contact with the ground, so that 
he can easily bring the toe or the heel in contact with the 
und either for the purpose of impulsion or for arresting 
is motion. Fig. 3 shows another form of footpiece in 
which the requisite elasticity is derived from india-rubber. 
In this case the angle piece d is extended fore and aft, 
each extremity having a small cylindrical holder /, in 
which is introduced a cylindrical piece of india-rubber m. 
On these is adapted a footpiece e, the under face of which 
is provided at each extremity with a cylindrical cup 2 
caccaing the india-rubber spring. To prevent retrograde 
motion a ratchet wheel and pawi are adapted to the hub. 
At first sight this apparatus looks uncommonly like an 
ingeniously-contrived piece of mechanism for breaking 


FIG.3. », 



































Mr. Thomas Iuders, of Olney, United States, is the 
inventor of what he calls a “summer skate,” which cer- 
tainly has the merit of novelty. It was patented in this 
country on the 9th of October, 1869, No. 2942. Instead 
of having a wheeled shoe, he proposes to attach a single 
large wheel about 15in. diameter to each foot. The con- 
struction of the apparatus is shown by the sketches which 
follow. In Figs. 1 and 2, @ is a"legpiece made of ash or 
oak, which is attached on the outside of the leg of the 
wearer, the pad b being intended to come a little below the 
knee, where it is fastened by means of the strap c. To the 
lower part of the legpiece is attached an le piece d, 
to which is conn the elastic steel footpiece ¢, slightly 
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one’s leg, and the temptations to “have a pair on, sir” are 
but slight. A skate has been largely advertised during 
the last few weeks under the name of the “ bicycle skate, 
and it might well have been thought, from the appearance 
of Mr. Luder’s skate, that his was the one so denominated. 
This is, however, not the case, the “bicycle skate,” which 
we shall describe in a subsequent article, being the inven- 
tion of the Hon. Mr. Stanhope. 

The 1870 opens with an application for a patent, 
dated the 12th of mmeey, ta Me. Sines eee oe i 
of ee gentleman, mr a Jo Marsal Hg 
of Poplar, engineer, for “im ents in ap ‘or faci- 
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for it never got beyond that stage—tells us that “ the objec- 
tions to the use of the old ‘roller’ or modern ‘ parlour’ skate 
for running upon the ground are entirely removed ” by this 
invention, and the “otherwise useful mode of travelling 
or recreation is rendered both practical and safe.” The 
footstock is supported on springs to take off the concus- 
sion experienced when skating on rough ground. Bearin 

blocks carrying one or more running a tr are attac 

to these springs. The inventors prefer to use three 
wheels, one larger than the other two, placed in a central 
line, the middle or x wheel being the main bearing or 
running wheel. The front whcel is for preventing pitchin 

forward and for facilitating turning, and the hind whee 
for support in standing or when running on uneven 
ground. To control excessive speed a brake is applied to 
the ape running wheel by means of a cord leading up 
to the waist, and within easy reach of the hand. The 
brake is provided with a locking spring to maintain the 
pressure when required. It may be released by striking 
or pressing the foremost wheel sharply upon the ground. 
When running upon slippery or frozen ground or ice the 
periphery of the main bearing wheel is roughened to 
prevent slipping. 

The next skate which we have to describe is similar in 
charactertothat invented by Mr. Luders. On the 1st of April, 
1870, Mr. Herbert John Haddan, of Lupus-street, took 
out a patent for “improvements in apparatus for assisting 
in the pedo-locomotion of the human body.” When this 
somewhat high-sounding title is reduced to the language of 
everyday life it signifies an apparatus in which the foot is 
suspended “from or on a single disc or wheel, by means of 
suitable foot slings, supports, or stirrups, conveniently fixed 
to the axle of such disc or wheel, preferably below such 
axle, and having any convenient fastenings for securing 
the foot and leg therein or thereon, and keeping them 
more or less firmly in their proper position.” The patent 
never went beyond the “provisional” stage, and there 
appears to be very little difference between this and the 
skate described in a former paragraph, except in matters of 
detail. The wheel is to be preferably of about one foot 
diameter, and the sling or stirrup for receiving the foot is 
to be furnished with a sort of spur which, by depressing 
the heel, may be brought in contact with the ground for 
stopping or guiding the machine, and for preventing in 
some measure the user of the machine from falling back- 
wards, 

Messrs. William Henry Thompson, Edmund Harris, and 
George French, who describe themselves as of Devonshire- 
street, in the county of Middlesex, obtained provisional 
protection for a roller-skate on the 23rd of November, 
1872—No. 3522. The object of the invention is .to cause 
the skate to run in a path to the right or left by tilting 
the foot sideways, but as there are no drawings to the spe- 
cification, we are forced to rely upon the verbal —- 
tion, which, it niust be confessed, does not tell us much. 
Two carriages, one towards the front end and the other 
towards the back end, and each supporting a pair of 
rollers, are mounted on the under side of the foot-rest, so 
as to be capable of rocking or tilting sideways on a longi- 
tudinal ridge or on a projection thereupon; the parts so 
mounted are connected by a pivot, which also permits the 
carriage to turn partly round upon it. The carriage is 
— with certain rubbing or bearing parts, or places 
searing upon inclined plates or horns projecting from the 
foot-rest, which, when the tilting action takes place, 
compel or control the turning action also. <A ball-and- 
socket fitting where the parts are pivoted is contemplated 
in some cases as a convenient method of fulfilling these 
requirements. Also a bolt or screw for the pivot with 
india-rubber or elastic packing to hold the parts together. 
The two last-named patentees, are, we take it, the well- 
known professional rink skaters now performing at 
Hengler’s circus, where the sudden irruption of one of 
them, apparently ea amateur, into the skating rink 
where he speedily makes a beautiful “spread eagle,” is 
very amusing. 

So far as English patents are concerned, we have now 
brought the subject down to the end of 1872, or rather 
1873, for there were no patents for roller-skates in the 
last-named year. Next week we hope to trace the history 
of roller-skating in America from the point where we left 
off in our second article. 








THE GALLATIN EXPERIMENTS. 


In August, 1874, a very valuable series of experiments 
was carried out by Mr. C. H. Loring, chief engineer 
United States Navy, and Mr. C. S. Emery, with three 
United States revenue’ steamers—the Rush, Dexter, and 
Dallas—to ascertain the relative efficiency of given weights 
of steam when used under variable conditions in the same 
and different engines. These experiments were so com- 
plete and so ably conducted that their results constitute a 
most important addition to the existing amount of informa- 
tion on the conditions essential to economy in the opera- 
tion of steam machinery. The inquiry dealt with two 
types of engine, the one compound and the other simple ; 
but the comparison could not be made quite complete 
because the cylinders of the compound engines were 
jacketed and those of the simple engines were not. To 
supply the facts required, as new machinery was being 
fitted to another U.S. revenue boat, the Gallatin, it was 
determined that her simple engine should be fitted with a 
jacket, and separate cut-off plates on the back of the main 
slide; and with this vessel, or more strictly speaking, with 
her machinery, an elaborate series of experiments was con- 
ducted by Messrs. Loring and Emery in the months of 
December and January, 1874 and 1875. Although more 
than a year has thus elapsed since the experiments were 
made, the particulars have only just been published in the 
United States. All the figures have not yet reached us 
from America ; but the main facts have been placed in our 
possession. The Gallatin is a screw steamer, 147ft. leng, 





23ft. beam, and 9ft. 6in. deep in hold. She draws about 
9}ft. Her machinery consists of a single boiler of the ordi- 
nary flueand return, cylindrical, American type,15ft. 9in. long 
and 10ft. in diameter. The boiler has two furnaces and a 
large steam drum, through which the uptake passes, about 
105ft. of superheating surface being thus supplied. The 
grate surface is 55°25 square feet, and the heating surface, 
exclusive of the superheater, is 1805 square feet. The fuel 

was good an ite throughout the experiments; and 
it was found that the boiler would evaporate, it appears, 
about 7°34lb. of water per pound of ; We are un- 
able to say precisely from what temperature, but appa- 
rently about 100deg., the pressure above the atmosphere 
being 70lb. The engine of the Gallatin is of the single 
inverted cylinder type, steam jacketed, 34'lin. diameter, 
and 30in. stroke. The experimenters admit that this 
stroke was too short, and explain that it was adopted in 
order that the whole engine might be kept below the_hur- 
ricane deck. The diameter of the piston rod is 4fin. The 
cylinder ports are 2}in. x 27in., and the clearance space 
amounts in gross to ‘066 of the space swept per revolu- 
tion by the piston. Steam is distributed by a short slide 
valve and cut-off plates; reversing is effected by a link 
motion. The surface condenser is distinct from the engine. 
The air pump is worked by side levers from the cross- 








FIC.1 


FEcCD WATCR 20.498 -pER TUR. 
scate 40%" PER INGH 


23°036 Ib. of feed-water hour, the ratio of expansion 
being 6°658, pressure 76°33 1b. With the enginescompounded, 
steam jackets in use, and ratio of expansion 6°975, the 
consumption of feed-water was 20°322, pressure 78°6 lb. 
When the large cylinder only, was worked without a 
steam jacket, the best result was 26°247 lb. of feed-water 
per horse per hour, the pressure being 72'751b., and the 
ratio of expansion 5°32. With the large cylinder only, 
jacketed, the best result was 23°1541b. of feea-water per 
horse per hour, the ratio of expansion being 5:11, and the 
pressure 76 lb. It will be seen, consequently, that a 
simple engine in this case when jacketed gave as good results 
nearly as a compound engine unjacketed, and that when 
both were jacketed the differences amounted to, in round 
numbers, 3 ib., or say 15 per cent. in favour of the com- 
pound engine. It is worth notice that the compound 
engines, when doing their best duty, develo 99°2 
indicated horse-power, while the single cylinder alone, 
when working ron-compounded, developed 116-horse 
power indicated. These figures will be found useful for 
comparison with the results obtained from the Gallatin’s 
engines, 

urning now to the experiments with the Gallatin, we 
find that the best result was obtained when the steam 
jacket was in use, with 70 lb, steam expanded 7°31 times, 
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head in the usual way, and water is supplied by a centri- | 


fugal pump driven by a donkey engine with a 4in. cylinder, 
6in. stroke. All the surfaces requiring it, are clothed 


with felt, and iron or black walnut. Steam for the jackets | 


is led from the bottom of the steam chest to the jacket 


in the lower cylinder lid. Matters are so arranged that | 


any water which collects in the valve chest or lower 
cylinder cover is carried into the principal jacket and 
blown into the hot well, a throttle valve being so disposed 
that steam is not wasted, nothing but water being ejected. 
It is not necessary, we believe, to detail here very 
minutely the manner in which the experiments were con- 
ducted. Every resource known to practical engineers, with 
unlimited means at their disposal, was employed to secure 
accuracy; and we have no doubt that accuracy has been 
attained in a very full sense of the term. The vessel was 
moored to the wharf wall in the Boston navy-yard while 
the experiments were in progress. 

The experiments may be classed under four heads : 
First, the engine was run with low pressures and small 
measures of expansion, with and without steam in the 
jacket ; secondly, the — was run with pressures as 
before, but with steam of 701b. admitted to the jacket ; 
thirdly, the engine was worked with moderately high 
pressures and ratios of expansion, with the jacket; and 
fourthly, under the same conditions without the jacket. 
The object of the experimenters was, in the main, to deter- 
mine the relative economical efficiency of simple and com- 
pound engines—that is to say, of the Gallatin as com- 
pared with the Rush; and secondly, to settle the value of 
the jacket when used under various conditions. As we have 
stated, we have not yet received from the States precise 


details of the results, but the main facts, which are the | utility of a jacket to advantage. 
It will be well, ; With the steam jacket not in use, we have for an expan- 


most important, are at our disposal. 





—— 


the consumption of feed-water being 20°49 Ib. per horse 
per hour. Weshall not complicate matters by giving other 
figures here which show that the efficiency of the steam 
remained almost unaltered through very considerable ranges 
of expansion. We wish our readers to keep the simple fact 
that the non-compounded jacketed engine required but 
29°5 lb. of water per horse per hour, or within 2°1 lb., or 10 
per cent., of the best results got out of the compound engine 
of the Rush, while it is practically identical with the best 
result obtained from the compound engines of the Bache. 
The indicated horse-power of the ,Gallatin’s engine was 
during this experiment 197, but when this power was 
augmented to as much as 306, the consumption of feed- 
water only rose to 20°691b. The ratio of expansion in 
the latter case was 4'98, while in the first case it was, as 
we have said, 731. As the friction of the engine is in many 
respects constant, it is obvious that in this case the cost 
of the effective horse-power must have been less with the 
smaller than it was with the larger measure of expansion. 
A remarkable confirmation of the statement we have 
often made, to the effect that nothing is to be gained by 
large measures of expansion, is afforded by these ye moa 
ments, which show that a difference in economy of about 
1 per cent. only is effected by increasing the power of an 
engine more than 50 per cent. 

We now have to consider the effect of using the steam 
jacket; and here again we have confirmatory evidence of 
the opinion we have often expressed, to the effect that the 
value of the jacket is too often overrated. The short 
stroke and large diameter of the cylinder, and the slow 
piston speed, about 300ft. per minute only, admirably 
adapted the engine of the Gallatin for displaying the 
Yet what are the facts? 


before placing them before our readers, that we should | sion of 4°9 a consumption of feed-water of only 21°74 lb., 
recal some of the results obtained with the Rush, Dexter, | the indicated horse-power being 289; and with a ratio of 
and Dallas to their memories, The best result got from | expansion 4 and 287-horse power the consumption of feed 
the compound engine of the Rush was 1 indicated | rises to but 22°93lb. With the jacket in use and an ex- 
horse-power for 18°38 lb. of feed-water, the pressure in | pansion of 3°82, we have 282-horse power and a consump- 
the boiler being 691b., the vacuum 26°5in., and the ratio | tion of 25°53 lb. of water; while with an expansion of 4°87 
of expansion 6°21; the average revolutions were 70°84 | and 255-horse power, the consumption of feed-water is 


per minute. With 401b. steam expanded 4°03 times one | 23°47. 


It follows that the use of the jacket for these 


horse-power required 22-09 Ib. of water per hour. These | experiments caused @ positive loss of 1°73lb. in one case 
may be accepted as the very best results obtained from | and in another of 2°407 lb. of steam per horse per hour. It 
the engines of the Rush. In 1874 Mr. Emery published | cannot be argued that a reduction in pressure caused this 


the results of experiments made with the compound 
engines of the U.S. steamer Bache, the low-pressure 
cylinder of which vessel is 25in. and the high-pressure 
16in. diameter, the stroke being 2ft. The experiments were 
made both with the engines compounded, and using the 
large cylinder only, and the best results may be thus 
stated : With the engines working eompounded, but with- 
out a steam jacket, each horse-power indicated required 





loss, because the pressures with the jacket in use were 
63 lb. and 66lb., and with the jacket out of use they were 
67°68 Ib. and 58°42 lb., differences too small to have 
any appreciable effect. Nor can it be urged that the slight 
differences in the ratio of expansion affected the question, 
because we have seen that a very considerable change 
in this respect only caused a variation in the consumption 
of steam of about one-fifth of a pound per horse per hour. 
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The vacuums were practically the same all through. It is 
quite true that in other experiments with the steam jacket 
in use better results were obtained; but comparing the 
very best that could be done with and without the jacket, 
we have 20°49 and 21°74, or a difference of but 1°25 lb. of 
water per horse per hour; while if we compare the worst 
result Nad with and without the jacket, the figures are 
25°33 and 25°029; so that in point of fact the engine never 
did so badly as when the jacket was in use, if we —_ 
certain experiments made with the link and without the 
independent cut-off. 

Until we have received from the States the complete 
tabular statement of the results of the experiments with 
the Gallatin it would be impossible to enter thoroughly 
into their consideration. e facts, as far as they go, 
show that a type of simple engine which can in no sense 
of the word be regarded as the best, may not only be 
extremely economical, but so economical that the very best 
performance of an excellent compound engine hardly beats 
it. The di from the Gallatin’s engine which we 
have received are by no means perfect. e engrave two 
of the best as samples, Fig. 1 was taken when the engine 
was making her best run with the jacket in use. Fig. 2 
corresponds to the best run with the jacket out of use, 
These are very good, but there is a little wire-drawing in 
both, especially at one side. 

It will be seen that the question really at issue is in one 
sense totally independent of the pressures and measures of 
expansion. The experiments with all the vessels named 
were intended to determine the minimum cost in pounds of 
steam per hour of one indicated horse-power, no matter 





how obtained. The various runs were made under different 
conditions, with a view to obtain the utmost possible 


efficiency pound of steam, regardless of power, ratio 
of expansion, or pressure; and it is almost certain that the 
results—which for the sake of convenience of reference we 
have combined in the accompanying table—are the best 
that could be obtained from the respective engines tested. 
It must not be assumed, however, that they are the best 
results which it is possible to obtain under any circum- 
stances. For example, although, as we have seen, the 
engine of the Gallatin required 20°49 Ib. of steam to deve- 
lope a horse-power, in an experiment carried out by Mr. 
Isherwood some years since on a very large marine engine 
with a single unjacketed cylinder, he obtained one-horse 
power indicated for,a little over 16lb. of steam. The 
steam in this latter case was considerably superheated, 
while that used in the Gallatin experiments was very 
slightly superheated indeed. A legitimate subject for dis- 
cussion is the relative cost of the engines of the Rush, 
Bache, and Gallatin. As regards the two latter, it is 
obvious that the Gallatin hes all the advantage on her 
side, as a simple engine costing much less, both at first and 
for maintenance, is as economical as the compound engine 
of the Bache. The small economical advantage possessed 
by the Rush over the Gallatin can scarcely pay for the 
additional space and cost incurred. One’ of the most 
interesting features about the whole of the experiments is 
the evidence which they afford of the fallaciousness of the 
heat-trap theory of the compound engine; but the consi- 
deration of this and some other points we must postpone 
for the reasons we have already given. 
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PUMPING ENGINE wean THE HULL WATER- 
OR 


For some time past, works have been in progress for providing 
Hull with a better supply of water than it has hitherto possessed. 
On the 13th of August, 1873, Messrs. Smith, Pender, and Co., of 
Millwall, took a contract for the erection of the requisite pump- 
ing machinery, which present certain features worth attention. 
The most important portion of the contract consisted in the 
putting down of a pumping engine of 250-horse power nominal, 
the cylinder being 90in. diameter, with a piston stroke of 11ft., 
at Springhead, some four or five miles from Hull, of which 
engine we give general drawings this week at pages 133,136. In 
our next impression we shall give further illustrations of this 
machinery. 

The water is obtained from a spring, the supply of 
which no doubt comes from the Yorkshire Wolds. The 
manner in which the pumps are arranged is so clearly 
shown in our engraving that no minute description is re- 
quired. Only one set of pumps is at present in place, but pro- 
vision has been made, as shown by the dotted lines, to introduce 
others when required. The suction lift is 22ft., and the head 
against which it is possible the engine may have to pump is 200ft. 
The actual weight of lift against which it is now working being 
something less than this. The beam is of wrought iron 4(0ft. 
long between centres, and weighs nearly 40 tons. It is carried 
by the entablature, a massive casting, which in turn is supported 
by four cast iron fluted columns. At the outer end of the beam 
is the plunger, from the crosshead of which two rods are carried 
for working the lift pumps. These pumps are 27in. in diameter, 
lifting the water half way up the shaft into a large wrought iron 
tank, from whence it is forced by the plunger, which is 37in. in 
diameter, into the main pipes extending to the Stoneferry reser- 
voirs, a distance of nearly five miles. The water is then pumped 
by the engines at Stoneferry from the reservoirs into the town of 
Hull. The: new engine at Springhead, however, has been con- 
structed to pump when required direct into Hull as well as into 
the Stoneferry reservoirs. Asa greater pressure is required to 
pump into Hull direct than into Stonehead, a large cast iron 
ballast box, weighing 17 tons, has been placed on the plunger 
crosshead, into which a pipe is led from the main; this pipe 
works through a stuffing box in the cover of the box while the 
engine is in motion. When necessary to pump direct into Hull this 
box is filled withwater by means of the pipe, increasing the 
weight at the plunger end of beam 14 tons. For Stoneferry 
pumping this weight of water is run off, and the engine allowed 
to work with the empty ballast box, which has been found quite 
sufficient for this light pumping. The engine has been con- 
structed to pump against a maximum pressure of 200ft., and a 
minimum of 130ft. of water. 

The well from which the water is drawn is 22ft. in diameter 
and 73ft. deep ; the sides are lined with cast iron in ten segments 
to the circumference. Half way down this well is a wrought 
iron tank to receive water from the lift pumps. This tank is 
fixed on two wrought iron girders, and contains the main force 
pump, Overhead, and close to the roof in the engine-house, are 
two powerful travelling cranes running the extreme length and 
breadth of the building, and capable of lifting 20 tons each. The 
steam for the engine is procured from three cylindrical boilers 
7it. in diameter and 30ft. long in the old boiler house. 

The general finish of the engine reflects credit on the makers. 
We shall watch the performance of this engine with some in- 
terest, as a comparison of its duty with that done by the rota- 
tive engines of some of the London waterworks, with the 

ish*engines on deep pit work and the compound differ- 
ential engines of Messrs. Hathorn, Davis, and Co., cannot fail to 
prove instructive, the Hull engine being one of the largest true 
Cornish engines ever put down to work without long pumping 
spears, 





THE INSTITUTION OF CIVIL ENGINEERS. 


At the twelfth ordinary meeting of the session 1875-6, held on 
Tuesday evening, the 15th of February, Mr. Geo. Robt. Stephenson, 
resident, in the chair, the paper read was ‘‘ On Estimating the 
gs ay Power of Coal Gas,” by Mr. William Sugg,) Assoc. 
nst. C.E. 

It was observed that, notwithstanding the attention which had 
been bestowed upon the subject, gas photometry was still in an 
unsatisfactory state. With even the most perfect apparatus, the 
same quality of gas was differently estimated in different places, 
because there was no generally recognised standard burrer. The 
jet-photometer, pa re! invented by the late Mr. George Lowe, 
M. Inst. C.E., had been‘so improved that it was possible to ascer- 
tain, by simple inspection, the true illuminating power capable of 
being evolved from different coal gases. 

It was generally acrnowledged that the most accurate way of 
estimating the illuminating power of gas was byjburning a known 
quantity of that gas in a standard burner, and comparing the light 
with that from a known quantity of oil or sperm, consumed in a 
certain kind of lamp orcandle. In England, since the year 1852, 
the parliamentary standard of comparison had been a sperm 
candle, of six to the pound, burning at the rate of 120 grains per 
hour. But the average normal rate of burning of these candles 
was nearer 130 grains than 120 grains. Therefore it was desirable 
that the parliamentary standard rate should be altered, if a change 
could reasonably be made, The greatest obstruction to the adop- 
tion of a uniform system of gas photometry had always been 
the difficulty of settling the kind of burner with which the 
gas should be tested. With the standard quantity of the 
same gas, different kinds of burners gave different results ; 
and the same burner gave different results with the same 
standard quantity of gases of different illuminating powers, 
richer or poorer, according to the kind of gas it had been 
originally designed for. In 1863 Dr. Letheby designed in 
conjunction with the author, a standard burner with a 15-hole 
incorrodible steatite top. Previous to this all testing burners 
had iron tops, which were subject to alteration by oxida- 
tion. This burner known as the ‘Sugg-Letheby” tants 
burner, was one of the parliamentary standard-testing burners 
for 14-candle gas, and was used, with a chimney 7in. long 
and 2in, wide, in England, in some parts of North and 
South America, in Canada, Australia, and New Zealand. 
There were, however, two other parliamentary burners for 
14-candle gas, viz., one described in the Birmingham and 
Staffordshire Gas Act of 1864, for testing the gas supplied to 
Birmingham, Hanley, Hull, and, till lately, Brighton. e other 
14-candle burner was that adopted by the gas referees for London 
in 1869. It was the invention of the author, and was known as 
Sugg’s “London” standard Argand burner for 14-candle gas, and 
it was used for testing the gas supplied to the City and other 
parts of London by the Gas Light and Coke Company, by the Im- 
perial and by the South Metropolitan Gas Companies, and by a 
number of companies in the provinces. It was also the new 
standard burner for the Dominion of Canada. The same standard 
quantity of the same quality of gas tested by these three burners 
showed very different powers of light, the ‘‘ London” burner 
evolving the greatest, and the Birmingham the least, amount of 
light. The total difference was nearly three candles, 

There were three different parliamentary standard burners for 
jr 16-candle gas, all to consume the standard quantity of five 
cubic feet per hour, viz., the ‘‘ Dublin” 16-candle Argand 15-hole 
steatite top burner, used with a chimney 7in. lon s 
wide ; the Dublin flat flame 16-candle burner ; and the ‘‘ London ” 
standard Argand for 16-candle gas with a 24-hole steatite 
top, to be used with a chimney 6in. long and 2in. wide. There 
was but one parliamentary standard burner for consuming five 
cubic feet per hour of 18-candle gas, viz., that described in the 
Leamington Gas Act, which was a modification of the “‘ Sugg- 
Letheby” burner, the central aperture being ed to supply 
more air to the richer gas. The ‘‘ London” 18-candle burner for 


of the operator. Forcannel gases there was no regularly-authorised 
parliamen’ burner. 

By the system of the author, one standard burner only was +8 
= for all gee of gas from twelve to thirty candles. i 

urner might be readly gauged and verified by actual trial against 
the Government proms burner. It was the gas referees’ London 
Argand burner, with a chimney 6in. or 7in. long by 1jin. wide, 
producing a flame always 3in. in height; in fact, such a burner 
as was ordinarily adopted by s. When used with 
16-candle gas it would burn five cubic feet per hour with 
a 3in. flame, the light from which would equal to 
that given by sixteen sperm candles of six to the pound. 
The quantities of different qualities of gas required to 

roduce in burning a 3in. flame with this burner, vere with 

2-candle gas, 6°6 cubic feet; 14-candle gas, 5°7 cubic feet; 
16-candle gas, 5°0 cubic feet; 17-candle gas, 4°7 cubic feet; 
18-candle gas, 4°4 cubié feet; 19-candle gas, 4°2 cubic feet; 
20-candle gas, 4°0 cubic feet; 25-candle gas, 3°2 cubic feet; 
30-candle gas, 2°7 cubic feet. Eight different sizes of ‘‘ London ” 
Argand burners were shown, which gave pro rata amounts of light 
for different quantities ef gas, varying from 24ft. to 7}ft. per hour. 
Of late years a gas referees’ standard burner had been constantly 
used by the author as a standard light for testing various kinds of 
gas burners, and it had been found that the illuminating power as 
well as the appearance of the 3in. flame, had been always con- 
stant, notwithstanding considerable variations in the quality of the 
ne The proposed method for effecting a comparison was as 
ollows : the gas referees’ 3in. flanie burner having been fixed on a 
photometer in the — usually occupied by the standard burner, it 
was lighted, and allowed to burn off all the dead gas collected in the 
meter and fittings of the apparatus, Then a clean chimney was 
put on, and the height of the flame regulated by the aid of the 
usual micrometer cock and King’s pressure gauge to exactly 3in. 
The quantity of gas per hour required to give this flame was then 
found, and a reference to the table would show the examiner the 
illuminating power of the The rest of the experiment was 
performed in accordance with the instructions of the gas referees, 
and would be a corroboration of the table, and at the same time a 
check upon the accuracy of the sperm candles, which were very 
subject to error. The result was the illuminating power of the gas 
in terms of the parliamentary standard quantity of five cubic feet 
of gas and 120 grains of sperm candle. Every quality of gas tried 
upon this system would be fairly consumed, and a like quantity of 
gas would be designated by the same number of candles of 
illuminating power. 

The paper was illustrated by diagrams and an actual specimen 
of a new and simple apparatus, the invention of the author, tarmed 
an illuminating power meter, by which the illuminating power of 

as could be read off from a dial at once in standard sperm candles. 

o previous knowledge, either of the manufacture of gas, or cf its 
chemical composition, or of the mode of testing it, was requisite 
for the use of this novel instrument. 








It is stated that supplemental meetings, for reading and discuss- 
ing papers by students of the Institution, have been appointed for 
the following Fridays:—February 25th and March 3rd, 10th, 
17th, 24th, and 31st. The papers to be read on these evenings are 
respectively :—“‘Iron and tree Construction,” by Mr. John ©, 
Mackay ; ‘‘On a Grain Warehouse and Apparatus for Removing 
Grain,” by Mr. Joseph Tysoe ; “‘ The sinking of a Coal Pit in the 
Rhondda Valley,” by Mr. J. J. Tylor; ‘‘On some Methcds of 
Screwing Screw Piles,” by Mr. W. Chalk ; “‘ On Tunnelling in the 
London Clay,” by Mr. Arthur E. Baldwin; and ‘‘ On Creosoted 
Timber,” by Mr. C. Graham Smith. The chair will be taken at 
seven o'clock on each evening, and successively by Dr. Pole, F.R.S., 
Sir W. G. Armstrong, C.B., F.R.S., Mr. H. Hayter, Mr. Woods, 
Mr. Brunlees, and Mr. Berkley, members of council. 








Tue FoREMEN ENGINEERS.—The annual dinner of the Institu- 


tion of Foremen Engineers was held on Saturday last, and was 
extremely successful. After the usual loyal toasts had been 
drunk, the chairman said : When the president invited him—-Mr. 
Moreiand—to preside, one of the first queries he put to that gen- 
tleman was, Do you want money? Mr, Newton answered that 
that was a great requirement of the Association, for it had not the 
means of realising its benevolent intentions. He—the chairman— 
was further informed that the anniversaries were frequently un- 
profitable. This was surely not a proper state of affairs. At present 
three poor foremen were on the pension list with an allowance of 
5s. per week each, but three more were knocking at the door 
for assistance. He trusted that that night the means of providing 
for these applicants would be found. Subscription papers were on 
the table for augmenting the superannuation fund, and for adding 
to that for the benefit of widows and orphans. Both lists ought to 
be well filled. The scientific branch of the institution also deserved 
encouragement. Its monthly meetings at the Society of Arts 
were well attended. Many practical discussions of - value 
to the mechanical community there took place. Reports of 
these were published regularly in the Foreman Engineer and 
Draughtsman, a monthly organ of the society circulating at a low 
cost, and which was edited by his friend Mr. Newton. In the 
January and February numbers there had appeared papers by Sir 
John Bennett on ‘‘ Watchmaking,” and by Mr. Newton on 
‘Colliery Accidents.” Both were of great merit, and the latter 
he trusted would be productive of much good to the poor collier 
and his family. In conclusion he—the chairman—hoped that the 
Association would gain more than ever the favour and support of 
employers, for it really deserved both. The toast of ‘‘ Prosperity 
to the Association,” coupled with the name of its president, was 
then drunk enthusiastically. 

THE NATIONAL FEDERATION OF EMPLOYERS.—The report of the 
Executive Committee of the National Federation of Employers of 
Labeur, to be presented at the second annual meeting to-day, states 
that they trust the policy of the trades unions, as it has been more 
particularly developed since 1872, and as it is now openly avowed 
in the circular of August last, will have the effect ps paw a em- 
ployers from their apathy. ‘* The abolition of piece-work” already 
occupies the public mind upon the demand of the Amalgamated 
Society of Eugineers, and a fund of £260,000 is stated to be at its 
disposal for any purpose sought to be effected by its members. 
This suggests a reference to the gross injustice that money, contri- 
buted by members against sickness and death, should be squandered 
upon an industrial warfare. It seems to the committee that the 
time has arrived when there should be enforced, by legislative mea- 
sures, @ distinction between strike funds and benefit funds, so that 
persons who have contributed to the latter may have a legal claim 
upon them. At present a system of terrorism is practised ; for men 
who have long contributed to benefit funds naturally shrink from 
forfeiting what they have saved by disobeying the edict of a com- 
mittee, however much they may disapprove it. Legislation upon 
this subject would be hailed with satisfaction by independent and 
intelligent working men, Under such a system it appears to be 
well nigh impossible that freedom of contract can exist. In con- 
clusion, the committee observe that it is impossible not to see that 
the working man is at present disposed to regard every question 
from a class point of view, and to take it for granted that the in- 
terests of working men are directly opposed to those of every other 
section of the community, It appears, therefore, that employers 
have no choice but to be ready with some organisation which shall 
be able to cope with any new demand which the leaders of the 
trades unions may put forth, Although the trades union leaders 








the standard quantity of the same quality of gas gave an 
of light equal to about two and a- candles more than the 
Leamington burner. For 20-candle gas the parliamentary standard 


burner had been described by the gas referees as Sugg’s steatite 
batwing, No. 7. It was in London and in a For 27 
up to 32-candle gas it was use of any kind of 


customary to make 
fishtail burner, and to consume any quantity of gas, at the option 





ave d that ‘the emancipation of the working man is 
full and complete,” a new crusade is yet tobe undertaken. The 
committee cannot, therefore, advise that employers should abandon 
their organisation, although the aims of the trades union leaders 
may now be said to be more in a political and social direction than 
previously. Still claims are put forth which will call for the utmost 
vigilance on the part of employers. 
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CORNISH ENGINE FOR THE HULL WATERWORKS. 
MESSRS, SMITH, PENDER AND CO., MILLWALL, CONTRACTORS; CONSTRUCTED BY MESSRS, BELLS, LIGHTFOOT, AND CO,, NEWCASTLE, 
(For description see page 131.) 


SECTION OF COUNTER BALANCE SECTION THROUCH PUMFS IN WELL 
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BRITISH IRON TRADE ASSOCIATION. 


Tue British Iron Trade Association held its first con- 
ference at the Westminster Palace Hotel, on Thursday. 
The president, M. G. T. Clark, of the Dowlais Iron Com- 

y, took the chair soon after eleven o'clock. There were 
tween seventy and eighty gentlemen present, including 
Mr. Leeman, M.P.; Mr. Mundella, M.P.; Mr. R. Heath, 
M.P.; Mr. Samuelson, M.P.; Mr. Robertson, M.P.; Mr. I. 
L. Bell, M.P.; Mr. Whitelaw, M.P.; Mr. Macdonald, M.P.; 
Mr. Knowles, M.P.; Mr. J. Lancaster, M.P.; Sir J. G. 
Alleyne, Mr. B. Menelaus, Mr. Hunt, Mr. Schneider, M. 
Julien Deby (Brussels), &c. 
The President delivered the following inaugural address: 


Gentlemen,—You have done me the honour of electing me as 
the president of our Association, and I am instructed that it is my 
duty, as it will be that of future presidents, to commence their 
term of office by an address. He who finds himself in such a 
ition na‘ ly looks back to see what view his predecessors 

ve taken of their duty, and, according to his taste or tempera- 
ment, will either follow suit, or attempt to strike out something 
new. But I, unfortunately, preside over a new Association, and 
have, therefore, no indications what to avoid or what to follow. 
The channel I have to navigate is not as yet buoyed out. I have 
no skilful predecessor by whose wake I can steer safely through 
the narrows, nor are there as yet any wrecks on either hand to 
show where shoals or rocks may lie. Under circumstances, I 
cannot afford to be ambitious, and therefore propose to confine 
myself to the humble but necessary duty of setting forth, as 
best I may, what, as it seems to me, should be the aims and objects 
of the Association. Our Association is composed of men who 
are largely concerned in and mt, what is not only 
one of the greatest branches of British industry, wielding an 
enormous capital, and giving employment, directly and indirectly, 
to hundreds of thousands of persons, but it is also one which does 
not depend entirely or principally for its raw material upon 
foreign countries, and which, therefore, is less liable than some 
others to be affected by war or external disturbances, and is, be- 
sides, independent of climate or the uncertainty of the seasons. 
But although we do not necessarily exchange finished produce 

inst raw material, it is not less the fact that we have extensive 
and intricate relations with foreign countries, and are called upon 
to take a keen and often a painful interest in their fiscal and 
customs’ regulations. Moreover, the iron trade, including therein 
its subsidiary branch of the coal trade, is, beyond any other, ex- 
posed to the uncertainties which, in these days, attend upon the 
employment of labour, and has had, and it may be feared, is still 
destined to have, a larger experience than falls to the lot of other 
trades, of the modern difficulty, known as a “‘ strike,” which bears 
to the general prosperity of a trade very much the relation, whether 
for evil or for good, which is borne by war towards prosperity in 
general. For these reasons the Iron Trade Association claims 
to take a very forward place among the industrial representations 
of our country, and it will be for those whom I have the honour 
to address, or who may afterwards b its bers, by their 
contributions to its di ions or its Transactions, to establish the 
position which it — to take up, and to do justice to the vast 
mechanical, industrial, and commercial interests, of which, with 

- the Iron and Steel Institute, it is the representative. 

There was a time, and that not long since, when the iron trade 
of Great Britain was in the hands either of individuals or of com- 
panies of a strictly private character, composed of a small number 
of partners. In those days the disposable capital was limited, and 
the attention of the ir was confined pretty closely to the 
details of his manufacture, and to the sale of his metal at the 
nearest port. His channel of conveyance was the canal ; his ore, 
flux, and fuel, were raised very near to his furnaces. He left his 
works, or at any rate his district, but seldom, and if his trade, over 
any length of time, was unprofitable, he had no resource but to 
wind ,up and retire. There was but very little legislative inter- 
ference with his business. 

The ironmaster of that time troubled himself very little about 
the relations between labour and capital, and in fact regarded his 
—— from what would now be considered a very narrow point 
of view. 

And yet the old ironmasters, who were produced by and who 
perfected this bygone system, were a remarkable race of men. They 
were men of whom England had reason to be proud. They were 
mostly self-made, strong, firm, not to say obstinate in their will, 
very self-reliant, rough but not unpopular with their workpeople, of 
great kindness of disposition, and they possessed that rare and 
great gift—the power of managing men. Such were Sir John Guest, 
the Crawshays and the Hills, in Wales; the Knights and the 
Darbys in Staffordshire, the Bairds in Scotland, A sort of natural 
selection weeded out the weak, so that only the strong survived. 
The very term “‘ironmaster,” long applied in no other trade, has a 
strong flavour of power. 

Men, circumstances, and. conditions are now changed, and 
changed within our generation, within the business life-time of 
many of us. The joint-stock system, which has brought immense 
capitals into the iron trade, and in many instances been worked 
to the advantage of all, has too often found combinations of 
shareholders who, after losing heavily, year after year, 
by the trade, are still willing to go on, of course 
to the utter ruin of those who cannot afford to carry on their 
works witl ut profit, and to the serious injury even of those who 
from more favourable circumstances or more skilful management 
are yet able to live. To take a slight liberty with some well-known 
words, I may say :— 

sy ——The time has been 
That when the cash was out the firm would die 
And there anend. But now, they rise again 
With loans and preference shares upon their brows, 
And push us from our stools,” 

It is not too much to say that in certain districts of Britain some 
millions sterling have been expended in the last ten or twelve years 
in producing iron which has been sold at a loss, utterly deranging 
the ordinary relations between demand and supply, and producing 
in the long run immense discontent among those very bodies of 
workmien whose wages have thus been artificially raised. 

Although individual manufacturers have been prompt to accommo- 
date themselves to these altered and altering circumstances, they 
have been slow to form combinations for united action for the 
common good, and for the acquisition of such general information 
concerning the progress of the trade as is the concern of all, although 
it can scarcely be acquired singly. In fact, the manufacture has 
far outstripped what may be called the commercial and legislative 
divisions of the trade. We are somewhat behindhand in the 
collection and publication of its statistics, especially those of 
wrought iron and steel, and we are also far from precision in the 
returns of the value and character of our iron ores. So also with 

to the freight and general statistics of the conveyance by 
rail of iron and steel-making materials. All inland, and, indeed, 
all ironworks, are more or less dependent upon railways for the 
conveyance of their finished iron, of much of their raw material, 
and often of their fuel; and information as to rates and speed of 
transit is very important, and should be known to the whole trade. 

So also with foreign tariffs and treaties with foreign States. The 

very existence of England as a Power of the first-class, if not as an 

independent Power at all, depends upon her being able to hold her 
own in the manufacturing world, and especially in the manufacture 
of iron and steel. 

So also with regard to home legislation. Formerly, legislative 
interference was confined, or nearly so, to the raising of revenue 
by direct taxation, and there was much intermeddling, usually 
vexatious, and always mischievous, with the details of manufac- 
ture ; checking, for example, the manufacture of glass, the making 




















of 
air into dwellings, indirectly prescribing the form of ships, and so 
on, su) ing a phe: ewes army of smugglers, met by a counter- 
army of revenue officers, and causing our ports and river mouths 
to be infested with tide waiters, and thus B seopeme a present 
revenue at the cost of much crime, to great discourage- 
ment of trade and commerce, and to the checking the opera- 
tion of that + natural law by which supply adapts 
itself to demand, and men are led to buy in the cheapest 
and sell in the dearest market, and, in nee with which 
each nation should be left to supply freely that article which it 
produces at least cost. All this is now swept away, or nearly so, 
among ourselves. Under the teaching of Adam Smith, and led by 
Cobden and his disciples, England has discovered that, even in a 
fiscal point of view, light taxation upon the increased production 
penn by free trade best fills the exchequer. Here, in England, 
at least, we no longer protect special trades at the expense of the 
general consumer, but rather have we reversed the process, and, in 
many cases, we most certainly protect the interest of the many at 
the cost of the few. For the new system, though, on the whole, 
very advantageous to the development of trade and manufacture, 
has been accompanied by a change in the course of legislation that 
causes to the manufacturer deep anxiety, and demands his con- 
tinual attention. Modern legislation interferes not so much with 
things as with persons and classes, and its tendency is in every 
case to add to the responsibilities and, in the first instance, 
at any rate, to diminish the profits of the manufacturer. 
All legislation of this nature requires to be jealously watched ; 
where sound, promoted; where unsound, vigorously opposed. 
Such are the general considerations which have led to the forma- 
tion of our Association. This is an age of associations, but 
although there already exist several, such as the “‘ Federation of 
Employers,” the “United Chambers of Commerce,” and the 
‘*Mining Association,” of a general character, there has no one 
hitherto been formed sanatiealy to promote the iron trade in its 
commercial and legislative aspects. With the local iron trade 
associations, of which there are many, and those excellent, we do 
not interfere. Such bodies deal with local questions, in which the 
regulation of wages, and of railway and canal ements, form 
the most important features, and are best left to be so treated. 
Where these societies touch upon larger, and what may be called 
imperial questions, we can afford them valuable assistance, since 
we aspire to promote the interest of the whole trade, and to 
become, on certain classes of subjects, its representative. 

But, it has been asked, though it be necessary for the interests 
at stake that they should be made the care of a specific association, 
could not this end have been more conveniently attained by a 
committee or subordinate branch of the Iron and Steel Institute, 
already so powerful and so successful? The answer to this sug- 
gestion is that the Iron and Steel Institute owes its strength 
and brilliant condition mainly to the fact that it is busied 
exclusively with the manufacture, and does not meddle with 
the trade. It is with technical points only that it is con- 
cerned. For these reasons, it has been decided to commit the 
commercial and legislative interests of the trade to an indepen- 
dent society, and it should be the care of those who are members 
of both bodies to promote that unity of action and cordial concord 
between them which it is for the interest of the whole trade should 
be preserved. 

And, first, as to the statistics of the trade. An accurate and 
early account of the quantity of iron produced, of its various 
qualities and forms, with information as to the variation in the 
stocks held, will enable the manufacturer to form a tolerably 
correct judgment as to the relation between supply and demand in 
the asa whole, and in its various branches. We want to 
know, what is the production of each kind of iron in each district, 
what is the demand for it, whither it goes, how it travels, what it 
fetches, and, if possible, what was its cost of production. And so 
of steel ; it is important that we should know at what rate rails 
of steel are taking the place of rails of iron; whether steel is 
displacing iron for other and what purposes, and to what extent; 
and whether iron rails of a high class are superseding those of a 
lower class. These are questions very interesting to the manufac- 
turer, but many of which at present can only be answered inaccu- 
rately by estimate, if not by guess. With precise knowledge on 
these and similar points of manufacture and consumption at home 
and abroad, coupled with attention to the growth of railways and 
other large iron consuming works, the ironmaster will be far better 
able to decide than at present whether he should restrict or 
augment his output, and in what direction the necessary alterations 
should be made. So also of the materials employed in iron making. 
We should have information from our own, and if possible from 
all iron-making countries, whence and in what quantities, of what 
quality, and at what price, are derived the ores employed. 

After describing the rise and progress of the Mining Record 
Office and recommending its extension and the enlargement of its 
operations, the president referred to the commercial and legislative 
conditions of the iron trade. He trusted to time and the diffusion 
of knowledge to work a change in the protective policies of foreign 
Governments, and recommended that the Association should sit in 
council upon every bill brought before Parliament affecting the iron 
trade. Their attention should also be directed to facilities of 
transit, and they should promote a just and wise regulation of that 
subject with all the influence they possessed. He then went onto 


bricks, the tanning of hides, limiting the admission of light and 





say : 

There has arisen in England a belief—and a not ill-founded belief 
—on the part of the artisan that he obtained too small a share 
of the returas to which by his industry he had largely contributed, 
and for this larger share, as for all good things in this world, he 
had to contend. At first, in the ignorance in which the working 
classes had culpably been suffered to remain, they had recourse 
to riots and open violence; but by degrees, better instructed, they 
formed the combinations known as trades unions, organised at 
first as provident or benefit societies for the sick or aged, 
afterwards extended to take in hand the regulation of wages 
and particulars of labour, and from time to time, with perhaps 
equal excuse, but with less wisdom, employed also in political 
questions. Trades unions being in themselves lawful and right, 
and the recognised organs of labour, it comes essential 
that their course of action should be understood, and this must be 
gathered not so much from their professions, though these are not 
indistinct, as from their practice. Their first and main, and very 
legitimate object, is to increase the wages of labour, and to bring 
this about by the means, equally legitimate, of combination. 
But having, by the setting forth so desirable an object, by means 
so legitimate, obtained the confidence of the artisan classes, they 
proceed to steps of a different character. To raise wages they 
adopt means which diminish production, and this by restricting 
the number of artisans admitted as apprentices into a trade, by 
shortening the hours of work, by discouraging piece-work, and, where 
possible, the employment of machinery, and it is difficult to say 
which of these devices is the more opposed to sound principles 
or to the general interests of the whole mmungendihs The 
manner in which these restrictions have been enforced is 

ually objectionable with the restrictions themselves, and includes 
all methods of coercion from social exclusion up to serious bodily 
injury and even death. All individual liberty is forbidden. The 
conditions of labour are dictated by a committee of delegates 
whose deliberations are, not unfrequently, kept secret, and whose 
authority is paramount. 

Our Association enters upon its existence in a time of general 
depression, and one in which we have to grapple with new and 
somewhat formidable dangers. But the qualities which have 

ined will maintain success, and they know but little of England 
who suppose that the energy and boldness of our capitalists, or the 
skill and industry of our working classes have seriously fallen off, 
or that our internal disputes will not be conducted, on the whole, 
with that practical sense and moderation to which we, as a nation, 
lay claim. Even now, dark as is the hour, and deep the winter of 
our discontent, there are not wanting symptoms of a revival, nor, 





eccer fu is it too much to express a hope that we may soon be able 
to with the , a8 a sign of the returning spring, that 
sic Khan meh urit officinas., pF 

and may see 
‘’The silent furnace once again in blast.” 

Mr. I. L. Bell pro; a vote of thanks to the president for his 
masterly address. e motion was seconded by Mr, J. P. Hunt and 
cordially agreed to. 

An adjournment then took place till yoet es one, and on 
the conference re-assembling a paper was read on the ‘ Board 
of Arbitration and Conciliation for the North of England 
Manufactured Iron Trade,” Mr. Samuelson, M.P. The 
paper gave a short account of the constitution and opera- 
tions of this board, and stated the circumstances under which the 
author considered that the establishment of similar boards was to 
be recommended. Where an open market existed between buyers 
and sellers of labour the introduction of mediation in any shape 
simply created friction, and was consequently an oceasion of loss to 
both parties ; but if from any cause there was no such free market 
supply and demand no longer afforded a ready testof value, then 
some other mode of bringing about adjustments of wages must be 
reso} to. Associations for conciliation and arbitration had in 
such cases been found efficacious, the elaboration of the system 
being due to Mr, Rupert Kettle and Mr. Mundella, M.P. The 
North of England Arbitration Board was formed on the 22nd of 
March, 1869. The board consisted of two representatives of each 
of the works joining it, one chosen by the owners, the other by the 
operatives, the latter being elected by ballot, and each serving 
during the calendar year. To a standing committee of five em- 
ployers and five operatives all differences were in the first place re- 
ferred for investigation, but the committee had no power to 
make an award. ll questions not settled by it were brought 
before the board for adjustment as quickly as possible. The board 
at the end of 1875 represented the proprietors of 35 works, and more 
than 13,000 subscribing operatives. During the year the standing 
committee investigated more than fo disputes, and there 
were few, if any, occasions, in which its recommendation 
was not accepted without reference to the whole board. 
conclusion, the author gov ** That this Conference con- 
siders that the working of Boards of Arbitration and Conciliation, 
similar to that of the North of England Iron Manufacturers, as a 
means of preventing, and when they arise, of settling disputes 
between employers and employed, has been successful.” 

Mr. Ed. Wil Son , Middlesbrough, seconded the motion. On the 
whole, he considered, that the North of England Board had been 
a baw B. pen success, 

It certainly kept the iron trade at work in times of difficulty, 
and even when disputes arose it prevented the harsh ill-feeling and 
bitterness which otherwise sometimes prevailed between men and 
masters, He recommended that some effort should be made to 
adopt a system of payment to puddlers which would reward the 
best and most skilled workmen according to their deserts. 

Mr. Bleckley, Warrington, objected to the Association expressing a 
dogmatic approval of the es le of arbitration as adopted in the 
North of England, on the data which at present existed for forming 
an opinion — the subject. More time should be taken for 
consideration before any such resolution was adopted. 

Mr. Menelaus also thought it would be a most unfortunate thing 
if the Association, when it was only a day old, committed itself on 
one of the most difficult subjects that could be brought before it. 
He appealed to Mr. Samuelson to withdraw the motion. 

Mr. I. L. Bell thought it would be inadvisable for the members 
to express their opinions decisively at this meeting, and he, there- 
fore, considered it would be better to adjourn the discussion. He 
had had some experience of boards of arbitration, and was by no 
means desirous of depreciating their value. Difficulties which 
would under other circumstances, cause an outbreak of temper on 
both sides, were by these boards temperately and calmly discussed. 
There was, however, some risk lest the remedy should itself become 
an abuse by inducing constant references to arbitration. 

Mr. Markham (Staveley) approved of the suggestion for the ad- 
journment of the discussion. He looked upon arbitrations with 
some hesitation, as interfering with the complete freedom of con- 
tract, and in the long run tending to lower the rate of wages. 

Mr. Robertson approved of arbitration as a means of keeping the 
works going while the bargains between masters and men were 
being settled. 

Mr. Jenkins (Consett) spoke in high terms of the results of arbi- 
tration in his district. 

Mr. W. Whitwell (president of the North of England Board of 
Arbitration) said since the establishment of that board the men had 
learned to “a much greater faith than previously in the honesty 
of the employers’ returns. They never now questioned the figures 
which were submitted to them, though as a matter of form an 
auditor was always ——- to look over them, So far as any 
judgment could at present be formed, the North of England Board 

ad proved a great success, 

Mr. Mundella, M.P., thought in the North of England arbitra- 
tion had become too frequent and too cumbrous, and it was most 
desirable that the system pursued should be simplified. It would 
be a mistake to suppose that either masters or men would invari- 
ably be loyal to the boards, especially at the beginning of their 
operations ; but it was far better for the masters to hold meetings 
with the more intelligent of their workmen than for all the men to 
be driven to public-houses to decide on extreme measures. In the 
hosiery trade at Nottingham the system had been most successful. 
Even if some men refused to abide by decisions against them, they 
found that they were not supported by their fellow workmen, and 
that public opinion and sympathy were against them. He knew from 

rsonal knowledge that some of the most disastrous strikes that 

ad taken place in Great Britain during the last six years would 
have been settled instanter if the employers had had the courage 
to say, ‘‘ We will go to arbitiation.” 

Mr. Newmarch (London) considered that one vital defect in such 
boards was that they treated all workmen as on the same level, 
not considering the inevitable difference which prevailed in 
strength and skill. The masters were not, therefore, able to enter 
into a free contract with the men according to the abilities which 
they possessed. The masters again had not a close market ; they 
could not prevent others from coming into the business, but the 
men, through the operations of their unions, were able to limit 
the supply. Arbitration, therefore, could not be regarded as a 
philosopher’s stone to solve all difficulties which might arise. 

Mr. Hunt (chairman of the South Staffordshire Iron Trade) 
said that in no instance except one had the members of his 
board met together during the past nine years without coming to 
a decision. They had no occasion for a referee, but it was now 
pee to appoint a chairman who should himself be the referee, 

earing the ments and giving a decision at once. 

The President said there evidently was a groundwork of 
unanimity among those present, but it was natural that em «ed 
from the South-West, om had not had the experience which those 
from the North had had, should be reluctant to give a decided 
approval at this meeting. He therefore thought the suggestion for 

e adjournment of the debate a good one. 

Mr. Samuelson, in reply, said arbitration did not interfere with 
the laws of supply and demand, but where those laws were not 
evident it decided what arrangements should be entered into in 
order to tide over the difficulty. He readily accepted Mr. Bell’s 
suggestion for the adjournment of the debate, as he believed time 
would be the arbitrator, and decide in favour of the boards of 
arbitration. 

The debate was then unanimously adjourned sine die, 

On the motion of the President, it was agreed ‘‘ That the Board 
of Management be requested to give their attention to making a 
representation to the Government upon the subject of obtaining 

and early official information upon all statistical matters con- 
nected with the iron and steel trade, ; 
dak Conference was then adjourned till to-morrow at eleven 
o’cloc! 


Fes. 25, 1876. 
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RAILWAY MATTERS. 


Tue old engine, John Bull, the first eo on the Camden and 
Amboy road, which has been laid up in Bordentown, N.J., for ten 
years past, was recently fired up, and run from that place to South 
Amboy, where it is to be put in order preparatory to a trip to the 
Centenni The run of thirty-five miles was made in three and 
a-half hours, The engine was built in England by Robert 
Stephenson. 

THE largest item in the capital expenditure of the London and 
North-Western Railway, during the past half-year, namely about 
£200,000, is for widening the line. The London and North Western 
are making four lines into London, extending over the most 
crowded portion of their system. The additional pair of lines is 
for the goods traffic, enabling the goods trains to be separated from 
the passenger. — 

Ar the half-yearly meeting of the Midland Railway Company, 
held at Derby on Tuesday, Mr. E. 8. Ellis, the chairman, defended 
the policy of the board in the abolition of second-class carriages, 
submitting that none of the inconveniences so loudly prophesied 
had been experienced. He said it advisedly, and after the most 
careful consideration, that the result of the first year’s working 
: had been in itself satisfactory. 

THE cost of the late Railway Jubilee held at Darlington in 
commemoration of the fiftieth anniversary of the opening of the 
Stockton and Darlington Railway is now officially stated at 
£4777 12s. 7d. This amount is the cost to the North-Eastern 
Railway Company, exclusive of the carriage of guests, and it is 
also, of course, exclusive of the sums spent by the Corporation of 
Darlington in illuminations, decorations, Xc. 

THE Italian Government — disposed to acquire the control 
of all the lines in Italy. aving .carried through provisional 
arrangements with reference to the purchase of the South Austrian 
and Upper Italy, as well as of the South Italian, the Italian 
Minister of Public Works is stated to have commenced negotia- 
tions with a view to the transfer to the State of the first section 
of the Sardinian lines. These negotiations are expected to be com- 
pleted shortly. 

Art the half-yearly meeting of the London and South-Western 
Railway Company, Mr. Ralph Dutton, the chairman, stated that 
the narrow gauge extension to Plymouth would be completed by 
the Ist of March. By this, Plymouth, which has hitherto had to 
depend upon one route to London, viz., the broad gauge by way of 
the South Devon, will have a narrow gauge inland communication 
not only with the metropolis, but with the great naval establish- 
ments of the kingdom. 

A car has recently been fitted up at the Central Pacific shops 
in Sacramento for the purpose of clearing from the track the snow 
which frequently packs so tightly beside the rails as to throw off 
atrain. The contrivance consists of a flat car provided with an 
axle, upon which are two little steel ploughs, kept down by a spring 
when in service and thrown out of place when an immovable 
obstacle is met, only to resume its place when the obstacle has 
been passed. This car, run ahead of a lecomotive, is expected to 
do the work of fifty or a hundred men, 

On Tuesday night, in answer to Mr. Elliot, Mr. Disraeli said 
that the Government were awaiting with interest, he might say 
with anxiety, the report of the Royal Commission on Railways. 
At present that commission is pursuing its inquiries in Ireland. 
The inquiries of the commission have been to some degree retarded 
by the loss of the Duke of Buckingham, the president of the 
commission, who devoted his time entirely to this important sub- 
ject. Under these circumstances, her Majesty’s Government are 
not prepared to take any immediate steps in the way of legislation 
on railway accidents, 

A NEw key is being put into the telegraph offices of the Penn- 
sylvania railroad. Under the existing system a key and sounder 
are required for every wire with which an office has connection. 
The new key can be connected with a dozen or more wires in turn, 
and requires no separate sounder. The key revolves upon a disc 
of hard rubber, attached to which, and projecting from its under 
surface, are a number of platina points, representing as many con- 
necting wires, to any one of which the key can be turned, and it 
can be disconnected by a touch. This mode of connection, apart 
from its convenience, is said by the operators to obviate a difficulty 
familiar to those using the old key, whose point of contact is in 
the armature upon which it works, in which the current is fre- 
quently weakened or rp ey te by the clogging of the points, 

On the 27th January the luggage department of the Northern 
Railway of France was lighted up, by means of the Gramme 
electrical machine, from five o’clock till midnight, the only inter- 
ruption being due to experiments with the motor. With a power 
of three horses, an illuminating power was obtained equal to that 
of a hundred gas jets each consuming 53 cubic feet an hour. 
The least irregularity in the working of the engine produces a 
corresponding diminution in the illuminating power of the lamp, 
which was placed at a height of 10 metres—33ft.—from the floor. 
The light was so soft that it was unnecessary to have recourse to 
roughened glass globes, the use of which causes a loss of an 
appreciable portion of the light. The hall in which the experi- 
ments were conducted has a mea ag of 20,000 cubic metres— 
26,160 cubic yards—and is generally lighted by twenty-five gas 
burners. The Northern Lec mg also intend to illuminate their 
arrival platform by four electric lights which will be placed at a 
height of 20 metres--65ft.—and arranged in the form of a rectangle, 
so as to leave no dark corners. 

TuE Rochester Democrat and Chronicle, of January 20th, states 
that on January 17th, while a train, bound for Attica, on the Buf- 
falo division, was nearing the river bridge about a mile west of 
the village of Avon, an accident occurred which was most singular 
in itself and serious in its results. The iron network over the to 
of the smoke stack on the locomotive became clogged up wit 
cinders, in such a manner that the gas generated could not 
escape from it ; consequently it was pent up within the furnace, 
and as soon as the fireman d the fastening of the door to 
open it an explosion occurred, the fire being blown with great 
force out into the cab, enveloping the persons in it in a sheet of 





flame. The fireman, William Russell, who was nearest the door, 
was flung backward with great force. His leg was broken and his 
body was badly burned. illiam Farnum, the engineer, was not 


so badly hurt. His left hand was burned in a painful manner, 
and the whiskers of the left side of his face were burnt off. M. 
Breen, a brakesman, who happened at the time to be in the cab, 
was very seriously injured, His face and shoulders were terribly 
burned, and his eyes were so injured that it is thought he will be 
blind for life. 

On Friday evening last, February 18th, a working model 
of an improved method of communicating between the passengers, 
guards, and drivers of railway trains, was exhibited at the Royal 
Institution, Albemarle-street, by Mr. Charles Stewart, M.A., the 
inventor and patentee. The apparatus employed is enclosed in a 
small wooden box and placed inside the carriage against one of the 
top corners of the compartment. On a catch being released, by 
means of a cord which passes through each of the compartments 
of the carriage near the roof, a roller containing a red flag is pro- 
jected through the side of the carriage, just beneath the eave of 
the roof, which flag unrolls itself by the action of gravity, and at 
the same time a rope in connection with the apparatus, running 
from end to end of the train, causes a bell to be rung iv the guard’s 
van, and the whistle of the engine to be sounded, whereby the 
attention of both the guard and the engine-driver is called to the 
carriage from which the flag is displayed. The signal is equally 
available at night-time, as the bright light from the interior of the 
carriage being reflected upon or seen through the red flag, renders 
the latter visible. After an alarm hasbeen given, the flag can be 
readily wound up again on its roller and returned to its original 
position by the guard or other person from the outside of the car- 
riage, but cannot be reset by anyone from within the carriage. 





NOTES AND MEMORANDA. | 


Dr. EDMUNDS has given in the Chemical News some interesting 
the formation of colours during the incinera- 
ion of bread :—He says ‘‘ I do not find any note of the fact that, at 
a certain stage in the eels eration (burning) of bread, the beautiful 
ultramarine blue is formed. i ces 
which I have not yet sufficiently studied to enable me to reproduce 
it with certainty ; but if the heat be raised to very bright redness, 
or be prolonged after complete incineration of the bread, the blue 
into a beautiful turquoise colour, then becomes green, then 
passes on into a rusty colour, and finally comes out as a pale fawn- 
coloured lining to the botryoidal mass of ash. This is not further 
ee one a proloi sn og egal y tints are _ 
suggestive of the presence Of copper that only by very care’ 
examination did I satisfy myself of the absence of that metal ; 
and I find that the colours occur in the purest and finest bread, as 
well as in inferior samples. I should be grateful if other analysts 
would favour me wi' Yi observations which they may have 
made upon this point, and I hope soon to be in a position to submit 
for pe some further account. It is curious that copper 
should appear in all the text-books as one of the agents ordinarily 
used for adulterating bread, and the question arises whether 
the supposed use of copper may not sometimes have been erron- 
— inferred from the occurrence in bread ash of those beautiful 
colours, 


This occurs under ci 


In a long report to the Académie des Sciences, M. Tresca points 
out the difficulties encountered in the estimation of the motive 
ys expended in electrical illumination, and the intensity of the 
ight obtained, as well as the means adopted for surmounting these 
difficulties, The experiments were made with two machines, one 
giving a light equal to 1850 carcel flames burning 40 grammes 
—loz. 6}drs, avoirdupois — an hour, and another, much smaller, 
yielding a light equal to only 302 carcel flames, It was found 
that with the first a force was expended of 7°63-horse power, or 
0°31 kilogrammetres—a kilogrammetre=7 ‘23 foot pounds—per jet 
per second, and with the second, a force of 2°8l-horse power, or 
0°69 kilo; metres per jet per second ; the latter requires, there- 
fore, double the power for the same amount of light. In the case of 
still smaller machines the results were still less satisfactory, with 
lamps of 100 jets the force expended being equal to 1°23 kilogram- 
metre per jet per second. If, however, the cost price of the 
electrical light be compared with that obtained m oil or 
gas, it will be found that for an outlay of 100 times less than 
in the case of the oil, and fifty times less than in the case 
of gas, the same quantity of ia may by obtained. For more 
than a year the foundry of M.M. Heilmann, Ducommun, and 
Steinlen, of Mulhouse, covering an area of 1850 square metres— 
12,976 ere yards—has been lighted by four lamps of 100 burners, 
provided with ground glass globes, It is easy to read in 7 part 
of the shop, and the force expended for each lamp and for the 
corresponding proportion of transmission of motion, was found to be 
equal to that of 1°65-horse power. In the workshop of M. Sautter, 
which has an area of 1200 square metres—1435 square yards—three 
a of a 100 burners, even with ground glass globes, shed over the 
= e building a light as favourable for working by as the light of 
ay. 


THE often repeated inquiries which we receive, says the Scientific 
American, as to the depth in the ocean at which heavy bodies will 
float, prove the great prevalence of the error that water is so 
compressible as to become at certain great depths considerably 
heavier by its own superincumbent weight. The fact is that, on 
the contrary, water is one of the least compressible bodies, so that, 
under a pressure of 7200 lb. per square inch, corresponding to 
a depth of three miles, its bulk is only diminished from 1000 to 
978 parts, and its weight or specific gravity increased from 1°000 to 
1°022, At double this pressure, or 33,600 Ib. per square inch, 
at six miles in depth, the compression is double that amount. If 
a body be capable of floating at such a depth, it must satisfy two 
conditions: First, its specific gravity must be between 1°000 and 
1°044, If the specitic gravity is not more than 1°000, it will not 
sink at all; and if it be 1°044 or above, it will sink to any bottom 
less than six miles deep. Second, the sinking body must be less 
compressible than water ; if it is more compressible, it will grow 
comparatively heavier all the time it is descending, and can never 
find a stratum of the same weight, in which it might float in equili- 
brium. Now all the bodies known to be less compressible than 
water are much heavier than the limit given, such as stones, 
metals, &c. ; and the amount of their compressibility, as compared 
with that of water, is still problematic. But they will certainly all 
sink to the bottom of the ocean, be it ever so deep. In regard to 
the bodies of which the specific gravity surpasses that of water 
slightly, so as to come within the range under discussion, they are 
all very compressible. All kinds of wood, when submitted to 
great pressure, so that all the pores are filled, attain the specific 
gravity of the primitive wood fibre, the lignine of which the specific 
ani is 1°400 ; and they will sink to the very bottom like water- 
ogged wood. So it is with all similar substances, and the theory that 
there is a certain depth in which all or many bodies may float in 
the ocean must be modified to a st t that there are various 
depths at which certain bodies may be kept floating, but that the 
cases are extremely rare, exceptional, and perhaps only temporary, 
so that all bodies will finally either sink or float. 


WE give in what follows an abstract of an instructive lecture 
lately delivered before the Society of Arts, by Dr. B. W. Richard- 
son, on ‘‘ Industrial Pathology ; or, the Influence of certain 
Injurious Occupations on Health and Life”: There are, said the 
lecturer, seven active causes producing disease amongst the working 
classes—first, noxious inhalation of dust and gases; second, 
exposure to soluble chemical substances; third, mechanical 
impact of foreign bodies ; fourth, physical injuries from unnatural 
postures, &c. ; fifth, exposure to = or impure air; sixth, con- 
tact with organic parasitic forms; and seventh, excess of muscular 
work, &c. Banke his attention in the first instance to the 
injury caused by the inhalation of various sorts of dust, Dr. 
Richardson alluded to the wth of oidium on the vine, which 
growth waschecked by the blowing of sulphur-dust on the plant. 
Oidium was described as a white parasitic fungus, which appeared 
not only on the vine, but also in the throats of persons suffering 
from diphtheria. Ammonia often proved injurious to hatters, 
The vapour of turpentine produced a specific form of disease, and 
was more injurious to house-painters than the lead to which their 
peculiar complaints were commonly attributed. Sulphide of 
carbon was useful as an anesthetic agent, but produced disease 
and insanity when inhaled for any time by men who used it in 
their occupations. The fumes of nitric acid affected furriers dele- 
teriously, The vapour of chlorine affected bleachers injuriously 
at first, but on continued use became innocuous. Aniline pro- 
duced two distinct forms of disease—one neuralgia, the other 
ulceration, and when the inhalation resulted in death, the flesh 
was found to of an aniline or mauve colour. Nitro-benzine 
vapour produced headache, and the vapours of metals caused 
various diseases of the lungs, brain and st h. The remai 
of the lecture went to show that apoplexy, paralysis, insanity and 
various other serious diseases, were producible in artisans by con- 
tact with injurious substances and vapours, especially that of lead, 
which affected not only the working-man using it, but also his 
offspring. Cleanliness and care, the speaker affirmed, would 
greatly mitigate this mischief, but still the startling fact remained, 
that amongst those workmen who were exposed to the vapours of 
lead, the deaths were noo cent, in excess of the ordinary mor- 
tality. Dr. Richardson had no radical remedies to suggest for the 
majority of his illustrations, and contradictory as it may appear, it 
is unfortunately true, that it would have made no sensible differ- 
ence had he done so, since, on the principle possibly that familiarity 
with danger breeds indifference to, or contempt of it, experience 
has demonstrated that, as a class, no reforms are more difficult to 
introduce than remedial measures of this character, 











MISCELLANEA. 


THe lectures upon ‘* Sanii i ” which Mr. Bail 
Denton is now delivering at the Sekool of Milita Sagineering 
Chatham, will shortly be published. 

Russia has forbidden the importation of all aniline colours, 
crystallised fuchsine alone excepted. The importation of artificial 
alizarine is also proscribed, apparently because the Russians wish to 
protect the cultivators of the madder plant. 

THE Lords of the Admiralty have just ordered of Messrs. Merry- 
weather and Sons four of their large size double cylinder steam 
fire engines, Conqueror , the same as already supplied to the 
dockyards at Woolwich, Chatham, Keyham, and elsewhere, 


THE lagging of steam pipes was lately considered by the Société 
Industrielle de Mulhouse. The president, M. Forey, acknowledged 
that cork was a good non-conductor of heat, butit wascostly. The 
most efficacious covering, says M. Forey, consists of straw laid 
lengthwise, about lin. thick, round the steam pipes, tied with 
string, and covered with tarpaulin or cloth tarred after fixing. 


THE death is recorded of Claude Verpilleux, of Rive-de-Gier, the 
engineer to whom are due the vessels for chain towage on the 
Rhone, which permitted of the realisation of a considerable 
economy of power, and were of great service before the opening of 
the railway. M. Verpilleux was Chevalier, and afterw: Officer, 
of the Legion of Honour, and, in 1848, was elected Member of the 
Chamber of Deputies, : 


THE twenty-third anniversary festival of the London Association 
of Foremen Engineers and Draughtsmen was.held on Saturday last 
at the London Tavern. More than three hundred members and 
friends were present, and speeches were made by the Earl of Rose- 
bery, Admiral Inglefield, Mr. Samuda, M.P., Mr. John Penn, Mr. 
Joseph Newton, and others. One hundred and fifty guineas were 
added to the benevolent funds of the institution, 


THERE are at present in hand, or decided upon, ‘some forty 
additions to the fleet, of types varying from the ironclad to the 
torpedo ‘boat. Of armoured vessels there are but six now building, 
while of the unarmoured classes there are 34. The total cost of 
these vessels, exclusive of the charges incurred at the dockyards 
in bringing them forward for commission, will amount to rather 
more than £4,370,000, but this charge is spread over several 
years, 

THE German Admiralty have lately appointed a commission to 
conduct experiments for the improvement of the existing code of 
signals, A small steamer has been placed at their disposal by the 
Government. The experiments were begun in November last on 
the Lower Elbe. One point to which the German commission is 
instructed to pay — attention is the improvement of lights, 
especially coloured lights, 

A COMMISSION has been appointed by the French Minister of 
Public Works to examine into, and compare with one another, the 
different systems of mechanically actuating tram-cars, and also the 
conditions of their working in towns, especially in Paris, The 
minister himself will preside, the vice-president is M. de Franque- 
ville, director-general of the Ponts et Chaussées and the Railways ; 
and the ten other members of the commission represent the Ponts 
et Chaussées, the Corps of Mining Engineers, and the Railways. 


PHOSPHOR bronze fit-ropes are now in use in Germany and 
Belgium, several of the highest mining authorities having recom- 
mended them on account of the great strength of the metal, and 
its non-liability to rust. When the difficulties in the way of 
rolling and drawing the metal properly have been overcome, a 
large trade in phosphor bronze tubes, pit-ropes, and sheets may be 
confidently anticipated ; and it may be found advisable to establish 
rolling mills, and wireworks, to enable the company to execute 
with greater promptitude the various orders which they are now 
compelled to entrust to others. 


THE St. Petersburg Gazette announces that the Senate of Finland 
has voted a sum of money for the execution of a ship canal between 
the Gulf of Bothnia and the White Sea, Out of a distance of 300 
miles, 100 will be saved by taking advantage of the River Kemi, 
which runs through a lake. Near the shores of the White Sea, 
also, there is a large lake, Topoziro, which is connected by a narrow 
channel with the ocean. <A circumstance which will render this 
undertaking one of considerable difficulty is the fact that the 
P epren remains frozen as hard as granite during several months of 

e year. 


THE South Kastern Gazette states that the Admiralty has decided 
on making Chatham dockyard, in consequence of its increasing 
importance, a rear-admiral’s command. e officer whom it was 
intended to have appointed the first admiral superintendent of 
Chatham dockyard ‘was Rear-Admiral Luard, but, as he has since 
been appointed to the vacancy at Devonport dockyard, another 
officer of flag rank will have to be selected for the post. Captain O. 
Fellowes, C.B., the present superintendent at Chatham, will shortly 
be promoted to be rear-admiral, but it is not yet known whether 
he will retain his post at Chatham. yard. 


THE committee appointed by the Treasury to inquire into the 
storekeeping arrangements at the Admiralty and dockyards will 
shortly make their report. It is said that the Controller of the Navy 
will, as at present, be the head of the Naval Store Branch at the 
Admiralty. At the three largest: yards—Chatham, Portsmouth, 
and Devonport—a storekeeper, who is to be a principal and inde- 
pendent officer, will be appointed, while at the smaller yards— 
Sheerness and Pembroke—the duties of storekeeper will be per- 
formed as at present by the cashiers, with the assistance of a chief 
clerk for store duties. 


Mason H. G. Prout, of the Egyptian army, an ex-American 
engineer, has made a report of his exploring expedition from a 
point on the Nile above Khartoum westward to El Obeiyad, in 
Kordofan, which has been published in the Egyptian official jour- 
nal and copied in a well-known French geographical paper, 
UVExplorateur. He gives special attention fo the geographical 
features of the country and its capacity for production. He 
reports that a railroad could be constructed over it with little diffi- 
culty, but from the account of the country it is not easy to see 
what a railroad would have to carry there. Major Prout is 
reported to have made extensive surveys of Kordofan, heretofore 
hardly known except by name. He has command of the expedi- 
tion formerly under Colonel Colston. 


THE Southwark and Vauxhall Water Company have 
the covered service reservoirs at Nunhead, to contain 18,000,000 
gallons, and have laid the mains for distribution from the reservoirs 
to the lower district, comprising the Kent-road, Bermondsey, 
Rotherhithe New-road, Camberwell, and Peckham ; and the 
— intend shortly to take this reservoir into use, as it is much 
required. The construction of further subsiding reservoirs by this 
company at Hampton is to be proceeded with, and arrangements 
have been made for the acquisition of suitable ground near the 
intake. Without these subsiding reservoirs this company cannot 
deliver water efficiently filtered during the prevalence of floods. 


THE New River Company are engaged in the sinking of a new 
well into the chalk formation at ord, to obtain at that place 
a fresh supply of water, by a large bore into the lower green sand. 
This boring was commenced at the bes mag of 1874, and it had 
reached a depth of 740ft. from the ‘ace in November last; at 
this depth it has entered the marl below the chalk, and it is now 
being widened out to the diameter of 34in. preparatory to the 
insertion of the tubes, which will be required for further boring 
through the marl and gault. To provide for the increasing 
demands of their district, the company are making several impor- 
tant additions to their distributory works to effect the separation 
of the very different levels of their service into convenient zones, 
and to add to the power and means of communication, by which 
their different stations are enabled to assist one another. 
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CORNISH ENGINE FOR THE HULL WATERWORKS. — 


MESSRS, SMITH, PENDER AND 0O., MILLWALL, CONTRACTORS ; CONSTRUCTED BY MESSRS. BELLS, LIGHTFOOT, AND CO., NEWCASTLE. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveau, Rue de la Bauque 
BERLIN. den Linden, 


VIENNA.—Messrs. GzRoub and Co. 
LEIPSIC.—A. Twr " 
NEW YORK —Witimer and Roacers, 47, Nassau-street. 











TO CORRESPONDENTS. 


must request our correspondents to keep 

oa eee ks coda ond tani, ae a ia 
inf correspondents letters of ¢ addressed to the 
public, and intended for insertion wm this column, must, in all 
cases, be ied by a large envelope legibly directed by the 
pasting ae | ip 2d. stamp, in order that 
answers ived by us may be f to their destination. No 
notice will be taken not comply 


these instructions. a 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as @ proof of 
u will be taken of anonymous 


Wootwicu.—A. is right ; B. is wrong. ’ 
E. C. B.—{(1) Clark's “ Railway Machinery.” (2) “‘ Strains on Iron Struc- 


tures ; oad “ 
B.'O. L.—We have no doubt that you can obtain the steam cistern you require 
Srom Messrs. Pontifex and Co., Shoe-lane, London, ; 
Jupirer.—The arrangement would probably answer very well indeed for a 
pump, but we fear you could not make a steam-tight piston in the way you 


rt. 8.—We have heard nothing of such an experiment. Write to the 
experimenter and ask him the question. You will certainly receive a cour- 
teous reply. 
A. B.—Your own sketch shows the method of working out the question. Make 
wide enough, as belts under such conditions often run to one side 
or the other, instead of working steadily in the middle, 





TUBE SCRAPERS. 
(To the Editor of The Engvneer.) 
Sir, — Will any correspondent inform me who is the maker. of 
McDowall’s steam tube scraper? D.C. 
202, Hope-street, Glasgow, Feb. 16th. 


CLEANING BRASS FILINGS. 
(To the Bditor of The Enguneer.) ; 
Sir,—We shall be obliged to any correspondent who will tell us where 
we can obtain a magnetic machine for cleaning brass fi 
February 18th. 





. G. and Co, 





DR. SMITH’S COMPOSITION FOR COATING PIPES. 

(To the Bditor of The Engineer.) 

S1r,—-Can any correspondent favour me with address of a maker of 
Dr. Angus Smith's composition ? J. ~M.C. 

ALDER’S COUNTER. 
(To the Bdstor of The Engineer.) 

S1r,—Will any correspondent kindly inform me where I could be sup- 

plied with Alder’s patent indicator or counter? T. 8. 
Edinburgh, February 16th. 





SUBSCRIPTIONS. 

Tur Enatneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number).. .. .. £0 148. 6d, 
Yearly (including two double numbers)... .. «- £1 98. Od. 

If credit occur, an extra c of two shillings and sizpence per annum will 
be made. Tue ENOINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Encineer Volume, price 2s. 6d. each 

The following Volumes of Tus EnoineEr can be had, price 18s, each—Vols. 

5, 10, 14, 24, 25, 26, 38. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
venwel at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
por oy sent by Post Office Order must be —— by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 

rates, 2 


Remittance Post-office Order. — Australia, Belgi Brazil, British 
Columbia. British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Porti Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and ria, Greece, Ionian Islands, Norway, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stam i 
payment. Alternate advertisements will be inserted with all praci re- 
gularity, but regularity cannot be in any such case, AU 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS Dativerep serons Six o’oLocK on 

Taurspay Eventne 1x race Weak. ‘ 

“08 Settee wheding to Gteteennes ne See Cue Os 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; ali 

other letters to be addressed to the Bditor of Tus Encingsr, 163, Strand. 











MEETINGS NEXT WEEE. 


InsTITUTION OF CIVIL Bascmanne, Eee February 29th, at 8 =. : 
“On the Floods in England and Wales during 1875, and on Water 


Econemy,” by Mr. G. J. Symons. ‘‘On Evaporation, and on Percola- | fires 


tion,” by Mr. C. Greaves, M.1.C.E. 
Cuemicat Socrery.—Thursday, March 2nd, at 8 p.m.: Discussion on 
Dr. Frankland’s lecture on ‘‘ Water Analysis.” 








DEATH. 
On the 16th inst., at Seedley Mount, Pendleton, Manchester, Mr. 
Hamitton Woops, aged 48. ' 
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OBLIQUE FIRE, 

WE discussed last week the results of the recent experi- 
ments at a when the 7in. and 64-pounder gun 
fired common shell, shrapnel, and case against guns manned 
by dummies protected by a screen of lin. of iron, with a 
view to ascertain the injury that might be sustained by 
the weak portion of a partially armoured vessel when ex- 

to fire. We then briefly noticed one or two features 
in this most important question which may be now 
explained a little more fully. It is generally considered 
that in the ry hg between and armour the gun 
has obtained mastery, that, in fact, ships carry guns 
that can pierce each other's armour ata reasonable range if 
anything like a fair opportunity is given them. Ina certain 
way this is true. It cannot be questioned that two vessels of 
the Thuaderer class could penetrate each other's armour 


~ 





with 38-ton 2? and a is undoubtedly true aaa 
average iron ips could not e to roach 
other or a modern Beet within Mall's mile eithout the 
liability of being penetrated in any place where they were 
struck. The Monarch, for instance, might be penetrated 
at about 1200 yards by a 9in. gun, a vessel of the 
Warrior class would be Bleroad at any range at which it is 
conceivable a ship might be struck by a Qin. —for 
example, at 4000 yards; while the 8in. would pierce 
her at about 2300 yards, and even the 7in. at 1200 yards 
range. The 38-ton and 35-ton would perhaps pierce 
even the Thunderer and Peter the Great at 1000 yards, 
and the Hotspur and Hercules at about 1700 yards. Hence 
it has been supposed that vessels could only come in contact 
‘to each other, or to well armed forts, at the imminent risk 
of receiving shells in their interior, and a single 12in. shell 
bursting between decks is a seriousevent. After the great 
price we have paid for our armour, then, it is thought 
questionable whether our ships could really enter the zone 
of fire of powerful modern guns with impunity; and it is 
doubted by many whether the time is not approaching 
when armour-clads will give way to vessels whose powers 
will be wholly aggressive, and who will have the heels of 
their antagonists, and win battles like the American ships 
in old days, which played “long bowls” against our old- 
fashioned men-of-war, which carried only carronades and 
tried ineffectually to close with them. Some, on the other 
hand, consider that we have by no means yet reached the 
limit of armour, which is undoubtedly true, and séek to 
increase the power of carrying it as much as possible by 
modification in form. Circular ironclads are an effort in 
this direction, The Shoeburyness results are rather damp- 
ing to the advocates of the partially armoured or un- 
armoured ships, but it remains yet to be seen whether 
something may not be «lone for them. We can conceive of 
a very interesting series of experiments on plates with 
wide air spaces between and the like, as suggested in our 
last and many other articles. Whether such experiments 
would be likely to give good results when the firing is 
direct and the plates very thin it is hard to say. We, 
however, wish to call: attention primarily to a question 
that we have long maintained has been strangely over- 
looked—namely, the question of oblique fire against plates. 
A question that concerns alike the heavily and partially 
armoured class of ships. 

It is difficult to see why a vessel with steam power 
should ever give a single enemy the opportunity of strik- 
ing her hull direct at more than a single of her side, 
which part would be rather difficult to distinguish, and 
still more difficult to hit, especially while she was in motion. 
As long as she is ex to fire from a single position, 
nothing is easier than to keep her side inclined to it. It 
is to be borne in mind that the glancing angle of any ser- 
vice projectile is about 48deg. with the até, or 42 deg. 
from the perpendicular or normal direction. Our very 
heavy guns have never been fired at plates obliquely; but 
it remains to be seen, whether the 81-ton gun itself would 
effect anything against plates at 45deg. As far as is 
known, the penetration of projectiles in plates struck less 
obliquely than the glancing angle is somewhat better than 
the direct penetration multiplied into the sine of the angle 
of incidence. Thus, a projectile that penetrated 12in, 
direct—that is, at 90 deg.—would penetrate at 60 deg. 
something more than 12in. x 7, or 10‘4in. We say 
something more, because the rsa turns inwards, taking 
nary a less oblique direction =, penetration. 

yond the glancing angle, however, but little effect is 
pretend on plates ; so little, indeed, that experiments 

ve appeared useless. With attention constantly called 
to the Cissione of armour under direct or slightly oblique 
fire, it is hardly to be wondered at that the question of 
firing at the glancing angle should be overlooked. The 
importance of this, however, to our navy is scarcely to be 
overrated. We should seriously queation whether our officers 
are even instructed as to what is the glancing angle of armour- 

lercing projectiles. We are not in a position to speak 


percng 
definitely as to foreign shells. Our own, however, will all 


of them glance at any angle more oblique than 45 deg., 
— probably would produce but little effect for the next 
5 deg. 

On the whole, taking projectiles of all kinds into 
account, we may safely assume that at 45 deg, the armour 
will only experience the effect of a glancing blow which 
we cannot think will seriously injure it. The next ques- 
tion is how a ship is to place herself at this desirable angle 
to the enemy; but this condition is instantly fulfilled in the 
case of a single antagonist by the ship taking care that she 

her own guns at about 45 deg. with har eodl when they 
are directed on this enemy, a position in which it may be 
less easy to lay a gun correctly when the ship is rolling than 
that of firing abeam, but one which should clearly be taken 
up if possible. So far we have contemplated broadside 
batteries. The question then arises as to turrets and cir- 
cular ships, both of which must always present the 
apparent central portion direct to any fire. The armour 
of the former is specially thick, and the small size of the 
turret causes only a very limited area to be exposed to 
nearly direct fire ; but there can be no question that it is 
@ serious objection to the circular ship that she is practi- 
cally a target for direct fire all about her apparent centre. 
It may be urged with truth that a spot may be found in 
any ship near the bows or quarter where the shot will 
strike nearly at a normal to the curve, or in other words, 
nearly direct. It is, however, difficult for an adversary to 
judge where this is; the foreshortening of a vessel is a 
deceptive thing. An enemy would do well te aim about 
the quarter, or rather nearer to the bows, but it would be un- 
certain work, and if desired the armour might be thickened 
at this part of a vessel. With the ci ship, on the 
other hand, ar enemy has only to aim at the centre, and 
he knows that he is practically firing direct at her side, 
that is at the greatest advantage. this, we maintain, 
makes it very desirable to institute experiments against 


armour placed obliquely to the line of fire, We may fs ows shi 
we 


uncertainly, and conjecture as to résults, which is 


pretend to do; but if we spoke positively—if we said, for 


example, that the 36-ton gun, nay, even Sl-ton gun, Was 





incapable of —— the Warrior if she drew up at an 
angle of 45 deg., we might defend our assertion as the 
Czar Nicholas’ officer defended his reckleas statistics about 
the number of fish in the Baltic: “ How does your Majesty 
know I am wrong?” Oblique fire, say at 45 deg., should 
be tried with our heaviest projectiles against thick armour; 
and with our less powe weapons, commencing with 
common and shrapnel and following with Palliser pro- 
jectiles, against very thin armour in two walls with a wide 
air secay bewied, We should learn in the case of the 
heavy armour how far our ships have the opportunity of 
holding their own in a zone of powerful artillery fire; and 
in the case of the thin armour we should learn whether it 
would not be possible at all events to prevent the vessel 
catching fire, whether the fragments of shrapnel and com- 
mon shell would not be all kept out by the second thick 
skin; and lastly, whether the chilled projectiles would get 
much more than their points through. 

Another important field for inquiry remains. Vessels 
grow daily more and more drum-like; that is, they have 
strong sides and proportionally weak tops and bottoms. 
The resemblance is strongest of course in the circular form. 
We have maintained—and we now do it again—that we 
ought to make experiments on piercing the vessel’s bottom 
with shells. Many years ago the water was a suilicient 
protection. Lord Nelson’s dying head rested in safety 
against the side of the Victory in her cockpit, because it 
was below the water-line; and at this day it seems to be 
assumed that a short distance below the water-line is all 
we have to protect. Very few experiments have been 
made on the subject except those carried out with perfect 
success by Sir J. Whitworth some years ago. Is not the 
matter, however, worth a moré serious trial? Projectiles 
range four or five times as far as formerly; in other words, 
their penetration through air is four or five times as great. 
Would - not their penetration through water be propor- 
tionally increased ?—and, if so, is there not a weak place—a 
heel of Achilles, as it were—in our ships where even a 
comparatively small projectile may find an entrance in a 
vital spot? Much depends on the form of the vessel’s 
side; but it is to be remembered that projectiles will rise 
after immersion to a considerable depth, and so it is pos- 
sible that out of many projectiles fired at the water on 
the side of a ship one might ositively rise through 
her bottom. Mr. Reed’s circuiar drums would be the best 
to — upon, because their beam is very great. 

‘o sum up, we want information on the following 
points:—(1)- What is to be considered the probability of 
our present ironclad ship being able to engage an enemy 
so as to present her armour as a rule at the glancing angle 
to the enemy’s fire? and what effect may we expect 
from very heavy projectiles under. these conditions? (2) 
What arrangement of thin structures of armour will best 
perform the function of first causing the shell to act and 
then stopping the fragments? More especially, what ma. 
be effected by double skins or layers of thin armour with 
air spaces between, both with regard to prevention of con- 
flagration and stopping the sheil fragments? (3) What 
may be effected by shells against the bottom of ships? 
With some definite information on these heads, we should 
know in what direction to push our improvements. 


THE SHIPOWNERS AND MERCHANT SHIPPING LEGISLATION, 


As the masters of engineering establishments seem at 
last to have come to the opinion that, in their own interest, 
it is necessary for them to combine, so the shipowners of 
England appear to have awakened to the fact, that unless 
they unite to refute the ne brought against 
them by Mr. Plimsoll, they stand a very good chance of 
being judged by the standard of that honourable gentle- 
man, who seems to consider them all as being entirely 
deficient in every humane feeling ; while he looks upon the 
sailors of our merchant navy somewhat in the light of 
simple ill-used angels, Meetings of shipowners have been 
held lately throughout the country, but by far the most 
influential one was that held at the London Tavern, which 
was convened by the General Shipowners’ Society, and 
attended by representatives from every shipping town in 
the United Kingdom. The whole tone of the meeting 


was that of great moderation, all attempt at sensa- - 


tionalism being condemned, and an evident desire was 
evinced to take into the most sensible and matter-of- 
fact consideration the position of shipowners in view 
of existing and prospective legislation relating’ to mer- 
chant shipping, and to agree as to what views should 
laid before the Government to assist.them in framing the 
Merchant Shipping Bill, which is sure to be one of the 
principal measures of the present session. That ship- 
owners have been much inconvenienced and harassed b 
the recent and continual changes in the law, and that suc 
legislation has been fragmentary and ill-considered, was 
most strongly insisted upon, the fact that since 1849 no 
less than forty-one Acts had been framed on merchant ship- 
ping, being in itself held as sufficient evidence that such was 
the case, and it was generally agreed that the existing laws 
ought to be simplified and codified. Mr. ba Duncan, 
of Lloyd’s, who was a member of the recent Royal Com- 
mission on Unseaworthy Ships, in proposing a resolution 
to this effect, particularly dwelt upon the rise of merchant 
shipping during the last ree years, for whereas the 
gross tonnage in 1820 was only 2,648,000, it had now risen 
to nearly eight millions; and this in itself he thought was 
a sufficient testimony of the perseverance, carefulness, 
ability, and ene of the British shipowner, and could 
not be the case if he were, as has been averred, paving 
the bottom of the ocean with the wrecks of vessels, 
There is no doubt that the stop-gap measure which 
was passed under the pressure of public feeling 
at the end of last session, bears most unfairly u 
the shipowner; but all measures brought in under similar 
circumstances must necessarily be very one-sided. The 
extraordinary force of public fee upon the subject is 
now happily subsiding, and it is to be felt that 
ipowners, as a class, do not deserve condemnf. 
tion, Where there is smoke there must be fire, and, 
without doubt, there are black sheep in the flock of sbi 
owners, who merit the full measure of My, 1) 
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wrath. Butit is time now that the question be looked upon 
dispassionately, and judged upon its own merits without the 
intervention of any sickly sentimentality; and, we are, 
therefore, very glad to see so a body of influential ship- 
owners taking up the matter. ere is no doubt that much 
has been done by owners lately to add to the comfortof their 
sailors, but that this has only been met with the greatest 
ingratitude is complained of on all hands. That the sailor 
of to-day has degenerated sadly is a matter of universal 
complaint; but we are afraid that the owners are in some 
measure to blame for this, and that it must not be laid 
entirely to the petting and caressing which it has 
been lately the fashion among certain philanthropists to 
lavish upon Jack. The knowledge of a sailor's duty is 
not a thing which can be picked up in a minute, but instead 
of training boys to become sailors as was formerly the case, 
apprenticeship has been almost universally abolished. The 
fact that the only real remedy for the incompetency and 
insufficiency of sailors was to devise some means of training, 
and to inculcate into the boy habits of discipline, efficiency, 
and duty, was most forcibly insisted upon both by Lord 
Eslington and Colonel Hill, ashipowner of Liverpool. The 
latter, too, condemned the system of advance notes, the 
abolition of which was included in the Government bill last 
session, but which was somuch attacked by the shipownersin 
the House that the clause had to be withdrawn. We confess 
that we were never able to understand this action on the 
part of the shipowners, as certainly all the evidence upon the 
subject before the royal commission was entirely against 
it, and we have always urged that until it was abolished 
we could never be safe against the men coming on board 
in the drunken and almost naked state which has 
been most graphically described. We hope therefore 
that the Government will again bring in a clause to 
abolish advance notes, and that the shipowners in the 
House will reconsider their hostility to it. There 
is no doubt that incompetency and desertion on the part of 
sailors have as much to do with loss in our merchant navy 
as the unseaworthiness of the ships themselves. We hope 
that some measures will soon be taken to remedy the 
former by the establishment of numerous training ships 
and by the encouragement of apprentices. As a 
remedy for desertion, a very good suggestion was thrown 
out by Colonel Hill, who proposed that a pension fund on 
right principles should established, so that a sailor 
might have something better than the workhouse to look 
forward to in his old age, the loss of which pension would 
act also as the strongest argument which could be employed 
to prevent him from deserting. 





THE LIABILITY OF CONTRACTORS. 


Last week the Court of Appeal affirmed the judgment of the 
Court below in the action brought by Mr. Thorn, the contractor 
for the erection of Blackfriars-bridge, against the Corporation to 
recover loss sustained by him in consequence of the shortcomings 
of their engineer. The plans for the work were prepared by Mr. 
Cubitt, and they included a new method of forming the dams 
within which the foundations were to be laid. The specification 
referring to these particular works entered very fully into details, 
defining indeed the exact size of the caissons, and the thickness of 
the plates. The plaintiff tendered upon these plans and specifi- 
cations, and, his tender being accepted, proceeded with the work 
in the specified manner. After the concrete for the foundations 
for the piers had been laid, the contractor proceeded, as directed 
by the specification, to pump the water out of the dam. The 
caissons were then found to be too weak, and after some ineffec- 
tual attempts to strengthen them, the work was carried out in 
another, slower, and more expensive way. It was admitted that 
the contractor had done his share of the work well, and that 
the fault lay entirely with the engineer, but, though the Corpora- 
tion paid for the extra work at contract prices, they declined to 
compensate the contractor for what may be termed consequential 
loss. He therefore brought his action, basing hiscase upon the fact 
that he had tendered upon plans submitted by the Corporation 
themselves, and had followed his instructions properly. The 
Court, however, decided that there was no implied warranty that 
the proposed method of erecting the bridge was practicable. It 
was the duty of the contractor to take advice on the plans, and 
in this case, had he done so, he would have been advised that 
they were defective. The case is no doubtahard one. But 
contractors are not prejudiced in any way by a decision which 
imports no new principle of law into the relations of contracting 
parties. It is perfectly open to them to require a warranty, or to 
insist on the insertion of saving clauses in the contract, or to 
protect themselves in any way they may be advised. If a man 
say, “I will build a bridge, and I agree to adopt the method 
suggested by your engineer,” and stops there, he cannot com- 
plain if he be held bound to build the bridge at the stipulated 
price, whether the method succeed or not. A prudent man will 
at least take advice before he commits himself to the schemes of 
his employers. 


THE ABBOT’S RIPTON COLLISION. 


Tuer Board of Trade inquiry into the circumstances of the 
Abbot’s Ripton accident was resumed on Thursday week by 
Captain Tyler, at the Law Courts, Peterborough. Some unim- 
portant evidence having been given, an adjournment was made 
to Huntingdon, to take the evidence of Enoch Cattley, the 
driver of the Scotch express. His evidence was simply to the 
effect that all signals showed white on the night of the coilision. 
A special train was then run to test the value of continuous 
brakes as a means of avoiding such an accident as that at Abbot's 
Ripton. The train ran first to Offord, then to Huntiagdon, and 
lastly to Abbot’s Ripton, to ascertain the distance in which it 
could be stopped with ordinary hand brakes. The distance was 
found to be 631 yards, the speed being forty-one miles an hour, 
everyone being at his post. The train was then run back to 
Offord, and then to Abbot’s Ripton, Smith’s vacuum brake being 
used, A stop was effected in 410 yards from forty-five miles an 
hour. This is very indifferent work for a continuous brake. 
An instructive comment on the danger of reversing an engine 
when running at full speed was supplied by the next experiment. 
At Fletton, near Peterborough, Captain Tyler pulled the com- 
munication cord, having previously instructed the driver to re- 
verse his engine and use all possible means of stopping. The 
result was that the crank shaft of the engine was broken. We 
suspect that any driver who, finding signals against him, broke 
his crank shaft would hear a good deal on the subject of over 
caution ; and it is not likely that drivers, with the result of 
Captain Tyler's trials before them, will be too anxious to reverse 
their engines, unless they see that a collision isimminent. So far 
the experiment has done more harm than good. It has placed 





continucus brakes in an unfavourable light, and it has proved 
that the risk of smashing crank shafts is so great that most 
drivers will be disposed to take their chance in a collision rather 
than run the risk of breaking down their engines. 


CABLES AND ANCHORS FOR THE NAVY. 

Ancnors and cables constitute a tough and durable subject 
for discussion in Parliament. They appear to be always ready when 
it is necessary to attack the Admiralty and there is no other toil 
in which the Whitehall authorities can be ensnared. The parting 
of the cables of the Serapis in the Pirzeus formed a text, the other 
night, for the Duke of Somerset, who wished for information as 
to the tests to which anchors and cables are submitted in the 
navy; how many firms supplied cables and anchors to the 
Government; and why Martin’s anchors were not supplied to 
the Serapis. The Earl of Malmesbury had a tolerably satisfac- 
tory reply to these questions. The cables of the Serapis parted 
in the Pireus because they were not strong enough, the ship 
being brought up too suddenly. The iron in the cables was very 
good. Ships like the Serapis were built by contract, and their 
ground tackle was supplied by the contracting firms, but not 
used until carefully tested by Government. It appears to us 
that rather too much has been made of an accident, the evil 
results which might have ensued from which were averted by 
the seamanship of the commander of the vessel. A curious cir- 
cumstance in connection with this subject is that when the 
Serapis lay at anchor—as was believed—one night off the coast 
of Ceylon, it turned out that she was not really at anchor at all, 
the arm having apparently parted from the shank at the moment 
it touched the ground. ‘The ship was thus held all night close 
to a dangerous coast by the weight of the anchor and chain cable. 
The sweet little cherub that sits up aloft evidently took very 
good care of poor Jack on that occasion. 


THE NEW PATENT BILL, 


Tue Lord Chancellor has already favoured us with a renewal 
of his efforts to supersede the existing system of Patent Laws by 
the introduction of a new measure. The bill is not, however, so 
new as we could wish. It is, in fact, our old friend of last 
session shorn of some of its pretensions in the hope of a better 
reception. Like the celebrated sledge-traveller, Lord Cairns throws 
two of his pets to the wolves in order that he may save the one he 
dearly loves. He tells us that he doesn’t mind throwing over the 
referees, but he must have his. examiners. If the referees are 
likely to be jealous, unmanageable, or inefficient, he will do 
without them, and examine applications within the four walls of 
the Patent-oftice, where no such shortcomings can exist. For 
ourselves, we can hardly make up our mind which is the greater 
evil of the two—examination by joint action of\ referees 
and examiners, or examinations by Government officials. 
Probably the results in either case would not be marked 
by a difference worth considering, inasmuch as it is the 
principle itself which is radically wrong. ‘The more complex the 
details of invention—and they do grow more complex every day 
—the less chance there must be for the successful working of any 
system of preliminary official examination. The other sacrifice 
to the howl of public opinion is the seven years’ term. Lord 
Cairns now proposes adherence to the old fourteen year 
system without respect to presumed importance of the invention. 
Here he is unquestionably right. With these exceptions the 
bill appears to be the same as the abandoned measure of last 
session. We say “appears,’’ because, as it is not yet printed, 
we have not had an opportunity of verifying the presumption. 
For the present, therefore, we shall say no more about it. 


THE MARTINI-HENRY RIFLE, 

As primroses in spring, so the opening of every session brings 
with it the old stock questions. For years, almost to the day, 
we have had a question asked about the rifle of our army, coupled 
with a demand for more papers. The questions are answered, 
and the papers are shortly after laid upon the table, but what 
further results from the questions, or what follows the perusal 
of the papers? if they ever are perused—no one knows. This 
time the Duke of St. Albans is full of curiosity. He tells a 
dismal story, and then asks if it is true. Lord Cadogan replies, 
and tells the questioner that the cartridge cases have been known 
to refuse the services of the extractor, and that triggers will 
become light when you put sand or pieces of paper behind them. 
Beyond these he has not heard of any objections. Moreover, 
the cases will come out readily if they are not allowed to remain 
in the barrel till it is cold and contracted, and trifling alterations 
have been made in the method of manufacture which obviate 
the trigger difficulties. The Duke of Cambridge then observed 
that the objection occasionally heard raised as to recoil was 
answered by the fact that the length of the piece did not 
always allow a man to get it up closely to the shoulder, but he 
made light of the matter, and further, though he thought he 
should have preferred the arm to have had a half-cock, he thought 
the advisers of the Government were perfectly right in dispensing 
with it. Finally, all the noble lords seemed to be agreed that 
the rifle was the best in the world, and the debate ended amid 
mutual congratulations. 


PROPOSED TARIFF CHANGES IN THE UNITED STATES, 


Mr. Morrison, the chairman of the Ways and Means Committee 
of the House of Representatives at Washington, has devised 
another Tariff Bill, and he has been assisted in the work by, 
amongst others no less an authority than Mr. David A. Wells, 
who is well known to the ironmasters of England. The bill has 
been sent by the House for the report in the usual course of the 
committee of which Mr. Morrison is the chairman. In what 
state it will reappear is uncertain; much less can it be said what 
will ultimately be done with it. But it is worthy of note that 
it stands more chance of success than most of its predecessors, 
by reason (1) of that principle in it by which it is proposed 
wholly to abolish the existing complex system of double rates of 
duty, the mixing up of specific with ad valorem duties, and the 
substitution of a specific tax upon a given article or class of 
articles; and (2) because of the growing influence throughout the 
States of the Free-trade party. At present prices on both sides 
of the Atlantic, even the proposed duties would still be practi- 
cally prohibitory of the importation of those descriptions of 
English iron and steel which at one time we sent to the States 
in great quantities. With gold at 113, the subsisting duties on 
English refined bar iron, which is subject to the lowest duties, 
give a protection of 22 dols. 15 cents per ton to American iron. 
As the proposed duty is 9 dols. 75 cents, refined bars and a few 
other high-priced irons of that class might be got in under Mr. 
Morrison's tariff ; but these are the exceptions as to the iron and 
steel trade. Certain of the hardware industries would, however, 
be gainers to some slight extent, and the small quantities 
now going in be increased certainly for a time. But the success 
of the bill, either in its present or in a modified shape, is more 
to be desired upon the principle of the getting in of the thin 
edge of the wedge than because of the prospects of immediate 
benefit ; for we are satisfied that the American people, if they 
can only have the chance to buy metals and metal goods from us 





at anything ap: 
ing relaxations, by whi 


ing a reasonable price, will soon be demand- 
the interests of the iron and steel and 
hardware makers of this country would be considerably served, 
and which all the great influence of the Transatlantic manufac- 
turers would be powerless to resist. 


TRADE MARKS AND REGISTRATION OF FIRMS. 

A rew days agoa deputation from the Chambers of Commerce 
had an interview with the Lord Chancellor on the subject of the 
Trade Marks Registry. The meeting was strictly private. No 
report has, of course, appeared, but we believe we may say that 
the readjustment of fees was asked, and the necessity urged for 
a re-classification of groups or goods. On the same day a depu- 
tation from the Associated Chambers of Trade besought the 
Chancellor to recognise the necessity for a bill providing for the 
compulsory registration of firms. Lord Cairns promised to give 
the matter his best consideration, upon which it is to be hoped he 
will see the desirability of letting the matteralone. There seems 
to be at present a mania for registration. Where it will end it 
is impossible to say. After an inquisitorial step such as that 
proposed there is no saying to what we may not expect sugges- 
tions for the application of the system. 








PRIVATE BILLS IN PARLIAMENT. 

Srxce our last impression the examiners have made further 
way. Proofs of compliance with the Standing Orders of both 
Houses with reference to assents of promoters and others to 
bills before they are read a second time, have been given 
in a large number of cases. In the opposed case of the Didcot, 
Newbury, and Southampton Junction Railway bill, in the 
Commons list, where a party who was not a proprietor alleged 
by his memorial that there were no shareholders in the com- 
pany, and therefore no meeting could possibly have been held, 
as prescribed, the Examiners decided that he was not at liberty 
to take the objection, as the Standing Order (74) was for the 
protection of proprietors only. The Standing Orders in respect 
of the Waterford and Wexford Railway Bill were not complied 
with, the Examiners have also certified that the Plymouth 
Dock (Devonport) Water and the South Metropolitan Gaslight 
and Coke Bills are in compliance, The North-Western (Sirhowy 
Railway Transfer) Bill has been postponed to the 28th inst., and 
the Cornwall Minerals and Lostwithiel and Fowey Kailway Bill ° 
to the 3rd March. 

The Standing Orders Committee of the House of Commons 
have reported that the Standing Orders not complied with in 
the following cases onght to be dispensed with and the bills 
allowed to proceed—viz., the Cleator and Workington Junction 
Railway, Mersey Railway, Penarth, Sully, and Cadoxton Rail- 
way, Preston Tramways, Rostrevor Improvement (conditionally) 
the Stockton and Middlesbrough Corporation Water, the North 
and South (Gravesend Tunnel) Junction Railway and the Epping 
Forest Bills. 

In the House of Lords the Standing Orders Committee have 
been appointed, and the Marquis of Lansdowne, Lord Colville, 
the Earl of Bessborough, and Lord Skelmersdale, with the Chair- 
man of Committees, have been appointed as the Committee for 
the consideration of opposed private bills. That House has re- 
solved that “it will not receive any petition for a private 
bill after Friday, the 17th day of March next, unless such private 
bill shall have been approved by the Court of Chancery ; nor any 
petition for a private bill approved by the Court of Chancery 
after Thursday, the 4th day of May next.” Moreover, the House 
will not receive any report from the judges upon petitions pre- 
sented to it for private bills after Thursday, the 4th day of May 
next. 

In the House of Lords the following bills have been read a 
second time :—The Allan Glen’s Institution, Glasgow ; Blackrod 
Local Board, Bousfield’s Patent, Brighton Pavilion, Dublin Port 
and Doeks Board, Flookersbrook Improvement, Galashiels Muni- 
cipal Extension, Police, and Water ; Hall’s Patent, Ivel Naviga- 
tion, Lincoln City Commons, Llandudno Improvement, Milner’s 
Patent, Newcastle-upon-Tyne Quayside, Peterhead Harbour, 
Scarborough Harbour, Sheerness Pier Improvement, South Wales 
Atlantic Steamship Company, Braceborough Water, Edinburgh 
and District Water, Edinburgh Improvement, Erwood-bridge, 
Forth South Foreshore Reclamation, Greencastle and Kilkeel 
Railway and Pier, Newport (Isle of Wight) Borough, Ryde New 
Pier and Railway, Saint Werburgh’s Church, Bristol, Sillar’s and 
Wigner’s Patent, Swansea Harbour, West Ham Local Board, and 
the Camelford, Altarnun, Launceston Railway, Wakefield Com- 
mons Enclosure, Western Bank of Scotland, Leven Harbour, 
Sutton Gas, Belfast, Holywood, and Bangor Railway, and Sutton 
Pool Harbour Bills, 

The following is a list of the second readings in the House of 
Commons :—The Brighton Borough Extension of Municipal to 
Parliamentary Limits, Bundoran and Sligo Railway, Burntisland 
Burgh, Burntisland Direct Mineral Railway, Burry Port and 
North-Western Junction Railway, Campbeltown Burgh and Har- 
bour, Caterham and Godstone Valley Railway, Chesterfield 
Borough Extension and Improvement, Coombe-hill Canal Navi- 
gation, Dewsbury and Heckmondwike Water, Dunfermline Water, 
Golden Valley Railway, Halifax Water and Gas Extension, Horn- 
sea Pier, Hove Extension and Improvement, Huddersfield Water 
and Improvement, Humber Conservancy, Kildwick Parish Gas, 
Kilsyth and Falkirk Railway, Kirkcaldy Burgh and Harbour, 
Lancaster Water and Improvement, Leicester Improvement, Lit- 
tlehampton Water, Mersey Docks and Harbour Board, Merthyr 
Tydfil and Rhondda Valley Junction Railway, Newport (Mon- 
mouthshire) Improvement, North-East Worcestershire Waiter, 
Oldbury Local Board of Health, Padiham and Hapton Local 
Board, Paisley Water, Queenborough Harbour, Ramsgate Local 
Board, Romsey Extension and Improvement, Ruthin and Cerrig- 
y-Druidion Railway, Sittingbourne and Maidstone Railway, Sit- 
tingbourne and Sheerness Railway, Smethwick Local Board, 
South Hants Water, Southport Improvement, Stafford, Borough 
Extension, Stockton-on-Tees Markets, Stonehouse Pool Improve- 
ment, Tipton Local Board, Tyne Improvement, Upper Inny 
Drainage, Uppingham Water, Walsall Gas Purchase and Borough 
Extension, West Bromwich Improvement, Westerham Valley Rail- 
way, West Kent Main Sewage, West Riding and Lancashire Railway, 
Chichester and Midhurst Railway, Great Yarmouth and Stalham 
(Light) Railway, Lynn and Fakenham Railway Bill ; Caledonian 
Railway (Additional Powers), Caledonian Railway (Grangemouth 
Harbour), Chesterfield Water and Gas, Colney Hatch Gas, Derby 
Gas, Folkestone Gas, Forth Bridge Railway, Gaslight and Coke 
Company, Glasgow and Kilmarnock Joint Line and Caledonian 
Railway, Glasgow and Svuth-Western Railway, Glasgow (City) 
Union Railway, Gorleston and Southtown Gas, Great Eastern 
Railway, Great Southern and Western Railway, Great Western 
and Bristol and Exeter Railway Companies, Halesowen and 
Bromsgrove Branch Railways, Llanfyllin and Llangynog Rail- 
way, London and South-Western Railway (Exeter and Crediton 
and North Devon Railways), London and South-Western Rail- 
way (Various Powers), London and Tilbury, Dartford and Kent 
Coast Junction Railway, London, Chatham, and Dover Railway, 
Merionethshire Railway, Mid-Wales Railway, North British 
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Railway (Additional Works, &c.), North British Railway (Fife 
Railways), North Staffordshire Railway, Norwich (City) Water, 
Scotswood, Newburn, and Wylam Railway and Dock, Shepton 
Mallet Water, South Alloa Dock, Thames Tunnel, Wakefield 
Water, and Whitehaven, Cleator, and Egremont Railway Bills. 








LITERATURE. 


Catechism of the Locomotive, by M. N. Forney, published by 
the Railroad Gazette Broadway, New York. 1875. 

Mr. Forney is well known not only in the United 
States but in this country, through the medium of our 
excellent contemporary the Railroad Gazette, as a competent 
authority on locomotive engines, and subjects cognate to 
the working of railways. The work before us, therefore, 
comes stamped with a certain amount of authority, 
so to speak, and when we differ from Mr, Forney 
we feel that we are differing from a man who is 

rfectly entitled to hold an opinion of his own. The 

istory of the volume is readily told: The ear of 
the Railroad Gazette obtained a copy of a German 
catechism of the locomotive written by Herr G. Kosak. 
This work they proposed to translate, adapt, and modif. 
to suit Amevican practice, and republish in their journal. 
It appesrs, however, that Mr. Forney had already in pre- 
paration a work of the same kind, and it was finally 
decided that he would only avail himself in part of Herr 
Kosak’s work, and that he should produce one in other 
respects quite new. Mr. Forney frankly acknowleges the 
numerous sources from which he has obtained the informa- 
tion, drawings, &c., required to render his treatise com- 
plete. It may be objected that the style of the book is 
antiquated, the system of question and answer having 
been long since abandoned in technical works ; but it must 
not be forgotten that Mr. Forney has written for locomo- 
tive drivers and firemen, who are not highly educated 
even in the States, and that the catechetical form of 
writing commends itself to imperfectly taught men very 
forcibly. 

The volume is essentially a minute and detailed treatise 
on the construction and working of the American loco- 
motive. It is extremely elementary in many places, and 
the author is by no means free from the defect of verbosity, 
but, on the whole, the style of composition and the arrange- 
ment of the catechism are very satisfactory. Mr. Forney 
veritably begins at the beginning, for the first pages of the 
work are devoted to imparting elementary instruction in 
arithmetic, with a view to rendering the use of a few 
simple algebraical signs, such as — + +, intelligible to his 
snl He next explains how a drawing should be read, 
defining plans, sections, and elevations; and the ground 
being thus cleared, he riegreg to deal at once with the 

eneral principles on which the action of all steam engin2s 

epend. The first question in the book is, “ What is the 
motive power employed in ordinary steam engines? 
Answer, the expansive force of steam.” The definition is 
hardly strictly accurate, but it would not be easy, bearing 
in mind the capabilities of the readers, to prepare one at 
once more accurate and as intelligible. An explanation of 
the cylinder, piston, crank, and slide valve, well and simply 
done, succeeds, and this is followed bya chapter on the forces 
of air and steam, to which little exception can be taken. 
With Chapter, or Part, IV. Mr. Forney introduces the slide 
valve, all the diagrams accompanying the chapter showing 
the weigh-bar arrangement for working the valve spindle, 
all but universally adopted in the United States. The 
next chapters are on the expansion of sleam, the use of 
the indicator, &c., and a description of an American 
standard pattern locomotive. 

We shall not attempt to follow Mr. Forney step by step 
through his work. We have said enough to show how he 
jatedbeons the subjects with which he has to deal to his 
hearers, and we may add that it is not often that elementary 
chapters on steam, and the laws of heat and motion, are to 
be found so free from errors, and so intelligibly worded. 
When we come to the chapters of the volume dealing prac- 
tically with the locomotiveas it is, we meetat once with much 
that will read strangely to an engineer accustomed only to 
English practice. e find, too, scattered up and down in 
the book, a good deal of interesting information concerning 
the performances of American locomotives. Thus an 
ordinary American engine, with 16 x 24 cylinders, 
weighs 60,000 Ib., or, say, 27 tons in round numbers; and 
its maximum evaporation is 12,000 Ib. of water, or 1200 
gallons per hour. This is certainly a heavy engine for the 
size, considering that the boiler plates used in the States 
are much thinner than we employ. The explanation is 
probably to be found in the great weight of the cylinders, 
and their valve chests and saddles. It would seem, also, 
that an average evaporation of but 6 lb. of water per pound 
of coal burned is not an uncommon thing in the States. Few 
English engineers would be satisfied with a result so low as 
this; and we think we could mention not a few engines 
with but 16 x 24 cylinders which would satisfac- 
torily account for a great deal more than 1200 gallons of 
water per hour. The heating surface given per foot of 

te is as a rule about 50ft., a 16 x 24 engine 

ving 16 square feet of grate and 800ft. of heating sur- 
face, which is more grate and less surface than would be 
allowed in this country. Cast iron bars are generally used 
for grates, unless anthracite be burned, when water tubes 
are employed as bars. Mr. Forney illustrates one or two 
forms of grate which are new to us, although it would 
appear that they are used and enjoy much favour in the 
United States. They appear, however, to be complex and 
heavy. 

Step by step our author leads his readers on, until he 
has headhad. every portion of a locomotive. It is not 
until we have read such a book through that we begin to 
realise how much there is in a locomotive that needs 
description. Mr. Forney has prepared his work very 
conscientiously, and omitted but tthe that required notice. 





As an evidence of his anxiety to make it a complete 
vade mecum for the locomotive engineer we may state that 
he has added a chapter on “ Accidents and Injuries to 
Persons,” which is one of the best things of the kind ever 
written, MR a A aie 








In conclusion, we may add that we can commend the 
book asa safe guide to those who wish to learn a good 
deal about ‘the locomotive engine. It is nota scientific 
work, nor does it pretend to be. Much that it contains is 
applicable to all locomotives, and a good deal refers only to 
American engines; but it might be read with advantage by 
most engineering students and drivers in this country. 








BLACKFRIARS BRIDGES PAST AND PRESENT— 
AN ACCOUNT OF THE REMOVAL OF THE 
OLD, AND CONSTRUCTION OF THE NEW 
BRIDGE. 

No. VII. 

WE have shown in previous impressions, by perspective 
views, and also described the methods of fixing the 
wrought iron ribs in their proper positions. This week we 
give an elevation of one of the interior ribs of the centre 
arch, and spandrils, showing also cross sections of braces, 
roadway, bearers, and buckled plates, and a longitudinal 
section of the roadway. Also, on the same page, details of 
cross sections at the centre of the arch, face ribs, and 
buckled plates are shown. 

The general dimensions of the arches we have given 
previously in these articles, 

After the ribs had been bedded and braced together, the 
lattice spandrils were fixed to them in the manner shown 
in the engraving. Next, on the spandrils and across the 
arches, from rib to rib, came the roadway bearers, or small 
aaa and on top of these, over the whole area of the 

ridge, buckled plates were riveted, so as to form a deck- 

ing or flooring for the roadways and pathways to rest. 
The gem were of the following dimensions, viz., 4ft. 5in. 
by 3ft. Gin. by =;in., 4ft. 9in. by 3ft. Gin. by gin., 4ft. 9in. 
by 3ft. 6in. by ;%in., 5ft. 6in. by 3ft. by ;‘;in., and 5ft. 6in. 
by 4ft. 9in. by ;4;in.—the thinner ones being placed under 
the pathways, and the thicker ones under the roadway. 
After the buckled plates were fixed they were carefully 
cleaned, and a thin layer of asphalte was spread over the 
whole of them as fair sized areas were completed. After 
this had been done, a thickness, — about 6in., of 
asphalte concrete, consisting of stone broken into small 
pieces, and thrown into boiling asphalte, was laid over 
the whole area of the roadway, and as the thickness 
was completed boiled tar and sand were poured over 
it, which acted as grout, by filling up all irregulari- 
ties in the concrete. On this granite pitching and 
channeling were laid in a similar manner to that 
usually adopted in the streets of London, thus forming 
the roadway of the bridge; next to the channeling 
a granite kerb for the pathways was laid, and from this to 
the iron plinth that had been fixed to receive the parapet, 
lime concrete averaging 10in. in thickness, was placed on the 
buckled plates. A paving of York stone, carefully jointed 
and tooled, was then laid on the concrete, and formed the 
pathways of the bridge. 

In this York paving expansion joints were placed 
over the piers, These were made by leaving a space of 
fin. between the pathway paving, and letting an iron 
plate into and fixing it in the stone on one side of the 
space, on a level with the pavement, and this canswork 
backwards and forwards when necessary, in a groove cut 
in the stone on the other side of the space. 


The walls of the ee to the bridge were built of |.K 


the best Portland, rubbed on the face, with moulded pets, 
and dwarf terminal piers finished with KIEV By 
It now only remained to finish and adjust the iron para- 
pets of the bridge, which, as is usually the case on large 
iron bridges, required a great deal of time and trouble in 
order to secure the true and proper line. This was at last 
effected, and then only the decorative part of the bridge 
had to be finished, 

Several specimens of paints were tested, and it was finally 
decided that the ironwork should be painted with an oxide 
paint ; and after various colours had been tried on the face 

irders, a dark olive green was chosen. This was for the 
ace girders and soffits of the arches. The sides of the 
interior ribs and the underneath parts of the bridge were 
painted with black bituminous paint, which is an excellent 
covering for ironwork where decoration is not required. 

All the ornamental bosses in the spandrils, and the larger 
ones fixed on the face ribs, as well as the cornices and 

ts, were ornamented with gilding of the best quality. 
Ihe bold circular mouldings that pass across the top and 
bottom of the face ribs, and of which we give a detail in 
the annexed engraving, were also covered with gold leaf, 
and were very effective in appearance. There can be no 
doubt that when this bridge was finished it was, and is at 
the present time, one of the handsomest and boldest 
structures of its kind in the world. 

The bridge was opened by the Queen on Nov. 6, 1869; 
she drove across the ex ¥ in the presence of many 
thousands of people. <A ful a of the ceremony 
can be seen in the newspapers of the date mentioned 
above. The taking down of the old bridge haying been 
commenced on June, 6, 1864, a period of exactly five years 
and five months had been occupied in the removal of the 
old and construction of the new bridge. We have 
described to our readers as carefully as was consistent with 
brevity the manner in which the whole of the works were 
bona out, and we venture to think that our account 
concluded here of the construction of one of the most 
important civil engineering works in the world has not 
lacked inverest, 








THE METEOROLOGICAL SOCIETY. 


THE usual monthly meeting of this Society was held on the 16th 
inst., at the Institution of Civil eers ; Mr. H. 8. Eaton, Presi- 
dent, in the chair, Frank 0, Capel, Zophar so s, Edward 
Mawley, Rev. George H. Mullins, M.A., William atson, and 
C. Theodore Williams, M.D., were balloted for and duly elected 
Fellows of the Society. The namesof eleven candidates for admissi 
ON following then read 

e papers were _ 
“On an Improvement in Aneroid Barometers,” by the Hon. R, 








Abercromby, F.M.S. The improvement consists in jewelling the 
ends of the arbor of the index hand like the ordinary pivots of a 
watch, and making the hand work under the ca) feaeal of in the 
usual manner. The advantages gained are: (1) increased sensitive- 
ness; (2) d definit f theindications ; and (3) diminished 
influence of weather on the bearings. 

‘*Meteorology in India in relation to Cholera,” by Col. J. Puckles, 
M.S.C. The author in this paper lays before the Society some facts 
in connection with several serious outbreaks of cholera in different 
ae of the Mysore country during the last fifteen years, and 

raws attention to the similarity of the abnormal meteorological 
conditions that existed on each occasion. Except in a few of the 
largest towns in India there are no sewers, and no sewer-gas proper. 
Even in these exceptional towns the drainage is incomplete. 
The general sanitary arrangements are of the most primitive cha- 
racter. In the rural districts the inhabitants adhere to the Mosaic 
law, in so far that they go forth to the fields, but they do not carry 
the “‘paddle ” with them for the purpose that was the exponent 
of the “dry earth” system ; that necessary portion of the work 
is left to the drying action of a powerful sun, to the kites and 
other carrion birds, and horribile dictu, the pigs and poultry 
thai afterwards are doubtless turned into food. In this way it isnot 
difficult to conceive that sewage of the direst and most unadulterated 
kind may possibly be taken into the system through poisoned meat, 
or during rainfall it may find its way to open reservoirs or wells, 
from which two sources the inhabitants depend for their water 
supply: At other times, during the hot, weather, when no 
rain falls, malaria may arise and be distributed through the agency 
of the atmosphere. Notwithstanding all that tity ooh said and 
done, the clue to the mystery of the origin of the disease remains 
undiscovered. It is the same with thetreatment. Remedies that 
at one time appeared to be most effectual have at another most 
signally failed. Even during the same attack the same remedy 
that cured one person would fail in another, even where the same 
conditions apparently existed. Failure of the usual rainfall at the 

roper time, and abnormally high and harsh temperature, have 

een concurrent with several attacks in Mysore and Southern India. 
At such times the open reservoirs or lakes and wells are much 
below the usual spring level, and any contamination received at 
such a time is obviously much less diluted, and more harmful. The 
author then gives an account of several attacks that have come 
under his own personal knowledge, showing beyond doubt that the 
disease has been arrested by change of air and surroundings, and 
that ordinary sanitary practice has prevented a possible outbreak. 
After referring to the recent outbreaks at Bangalore and Madras, the 
authorsays that everywhere the same story is told of the occurrence 
of cholera coincident with long absence of rain and a temperature 
abnormally 94 

A paper “On Sixteen Months’ Rain at Bristol,” was read by 
Mr. W. F. Denning, F.M.S, 











THE PHOSPHOR BRONZE ComPANy.—The second annual general 
meeting of the Phosphor Bronze Company, Limited, was held at 
the oifices, 139, Cannon-street, E.C., on 23rd inst., Captain Sir J. E, 
Commerell, R.N., V.C., K.C.B., in the chair. The secretary read 
the notice convening the meeting, and the report of the directors 
with balance-sheet and revenue accounts, submitted to the share- 
holders, were taken as read, and, after some discussion respecting 
the dividend recommended, viz., 8 per cent., were aheyiel.. The 
chairman congratulated the shareholders on the continued success 
of the company, and the encouraging pr ts of the busi for 
the present year. The retiring director, Mr. J. W. Bushly, was 
unanimously re-elected, and Mr. Firtly, of Plahte, was elected to 
take a seat atthe board. After the reappointment of the auditors 
and an gare of approval of the services of the managin 
director, Mr. G, A. Dick, and the officers of the company, a cordia 
vote of thanks to the chairman and directors was unanimously 
carried, and the proceedings terminated. 


ENGINEERING Soctety, Kina’s CoLLEcE, Lonpon.—A meeting 
of this Society was held on Tuesday, February 15th, vne president 
in the chair, when the adjourned discussion on the ‘‘ Prevention 
of Railway Accidents : particularlyinrefererce to Railway Signals,” 
took place. Mr. Crompton opened the discussion by describin. 
Mr. Cullis’ arrangement for fog signals. Mr. Fabricius describe 
Mr. Smith’s design. Mr. Mackworth spoke on the four lines of 
rails, and on the speed of trains. Mr. Devonshire did not advocate 
such great speed as Mr. Mackworth was anxious to have. Mr, 
irkman pointed out the unprotected state of the workings of 
signals. Mr. Bailey described an apparatus for placing fog-signals 
in position. Mr. Hartopp mentioned the necessity of having 
efficient brakes. Messrs, Allunan and Tapscott also spoke. Ata 
meeting held on Friday, Feb. 18th, the president in the chair, Mr. 
Mackworth read a paper on the Channel Tunnel. The author 
divided his subject inte two parts, the first more immediately con- 
cerning geology, the other concerning the engineering part of the 
question. He next mentioned the various schemes proposed to get 
over the Channel difficulty by balloon transit, by a bridge, a pen- 
insular neck, a submarine tube, an immense ship of 100,000 tons 
burthen, and by atunnel. He then stated the various merits of 
the different schemes, treating those of Sir John Hawkshaw and 
M. Thomé de Gamond, for tunnelling under the straits, at consider- 
able length, and concluded by mentioning the doubtful nature of 
the coramercial success of such an undertaking, and mentioned that 
a trial shaft had been commenced on the French side. In the dis- 
cussion which followed Messrs, Crompton, Fabricius, Burgess, 
Tapscott, Kirkman, Olton, Hartopp, Devonshire, and Guinness 
took part. 

THE Diamond Rock Bortne Company.—The fourth general 
meeting was held at the offices of the coment <0 Saturday last. 
Major Beaumont, R.E., M.P., in the chair. notice convening 
the meeting having been read, the chairman congratulated the 
shareholders on the continued prosperity of the company, and 
stated that the company had lately constructed machinery capable 
of bering artesian wells as well as for prospecting for minerals, 
Having reference to the Sub-Wealden bore-hole, which was 
carried to a depth of 1825ft. on the 3lst A’ last, and 
financial considerations on the part of the exploration committee 
preventing them from paying for the necessary tubes, the company 
took upon themselves the respoasibility of oe the bore hole 
so as to continue the depth to t. at least, which depth, he hoped, 
would be reached in a few days. As a proof of the ease and 
rapidity with which great depths could now be reached by the 
Diamond Rock Company’s machinery, he would just mention one 
or two instances, viz., at Rampside in the Barrow district, 60f+. 
were bored within a week 2000ft. from the surface. In Switzerland, 
a bore-hole had been carried to a depth of nearly 1500ft. in two 
months, In Prussia 500ft. had been bored in a fortnight, carrying 
a bore-hole from 1500ft. to 2000ft. deep, a rate of speed heretofore 
unprecedented. The sub-aqueous operations on the Tees had been 
perfectly successful; three-fourths of the work had been com- 
pleted, and the directors were now in negotiation for contracts of 
a similar nature. It was of course a simple matter to remove rocks 
at adepth under water of from 2ft. to 3ft., but when the water 
was of a depth of say 25ft. it was a different matter, and for such 
operations he (the chairman) considered the superiority of this 
company’s machinery had been quite established. He might also 
state that the company had now a percussive drill which he con- 
sidered as second to none, and which would much facilitate work 
in soft strata and shallow holes. To further facilitate work the 
company had started working their ream? night and day, and 
it was hoped by that arrangement they would greatly shorten the 
time in completing the work, thereby further securing the approval 
of those by whom they were employed. Having entered into other 
details in reference tc the operations of the company, the chair- 
man moved the adoption of the report and accounts, which was 
agreed to, The dividend was declared, and the directors 
and auditors were re-elected. The pr terminated with 9, 
vote ef thanks to the chairman and directors, 
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DOUBLE CYLINDER WINDING ENGINE 


MESSRS. DAVEY, PAXMAN, AND CO., STANDARD IRONWORKS, COLCHESTER, ENGINEERS, 





WE illustrate above a very neat form of winding engine, 
recently introduced by Messrs. Davey, Paxman, and Co., of 
Colchester. It will be seen that the engine is a modification of 
the vertical engine exhibited at Taunton last year by this firm. 

“The starting valve lever, reversing lever, and brake treadle 
can all be controlled by one man, without changing his position, 
at the same time he is able to see the pit’s mouth while handling 
the engine. All the wearing parts are, where possible, made of 
steel, or case-hardened. The slides are arranged to cut-off at 
eleven-sixteenths of the stroke, so as to insure the engine starting 
from any position in which it may stop. The eccentrics working 
the slides are cast together, and have large wearing surfaces. 
The crank shaft is of wrought iron, bent out of a solid bar. 
The pump is placed directly on the tank base, from which it 
draws. The windiag drums are cast as two flange pulleys, and 
lagged between the flanges with 3in. timber, and the spur 
segments are bolted directly on to the side, thus taking all strain 
off the drum shaft. The brake wheel is cast on the opposite side 
of the drum and connected by a wrought iron brake strap to a 
lay shaft carried on the base, and which is worked by a treadle, 
a counterbalance relieving the drum when the foot is taken off. 
The whole engine and boiler are contained on one bed-plate, 
forming a water tank, but, where desirable, the drums can be 
placed lower down or on independent foundations. The total 
weight of engine and boiler complete is 10 tons. 

The principal dimensions are given in the following tabular 
statement :— 

Diameter of - po oe bs aes ot of i 





Length of stroke ss 00 oe ee oe oe of 14in 
Diameter of crank shaft .. .. .. «. «o «+» 4inm. 
Diameter of drum ditto >. ob co. coe Ee 
Pitch of 4 in. 
Proportion of wheels 4tol 
Diameter of drum 5ft. 
UGE GEE... 92. cc cn cc co oo oc cs Be Om, 
Diameter of pump plunger... .. .. .. .. « Qin - 
Stroke of pump plunger .. .. .. os +e «+ S$in. 
Throw of eccentrics.. .. .. .. «+ os oe eo Shin. 
Diameter of piston-rods.. «wwe we oe ee Thin 
Diameter of slide spindles .. .. .. .. « «. jin 
Connecting-rod centres.. .. .. .. .. «. o» 2ft. Sin. 
Diameter of brake shaft .. .. .. « «» «+» Ijin 
Diameter of brake wheel .. .. .. «2 « +» Sim. 
Width of brake wheel ° eo ee oe in. 
Diameter of Paxman boiler 5ft. 2in. 
Height of bolder .. ~ 22 00 «2 oc of oo 1 
Total heating surface .. .. .. .. .. «+ «= 320 square ft. 
Diameter of steam pipe.. .. .. os oo o «+ 2pin. 
Diameter ofexhaust .. .. .. 12 os oe of . 
Area of fire-grate .. .. .. «. « - 14square ft. 
ata ee a ee a a 
ickness of boiler plates .. .. .. .. «. -- ghim 
ee eee ee ee eee 
Diameter of uptake .. .. .. «2 os oo «- 16in. 


Diameter of feed pipe .. .. .. .. « «+ «+ Lin. 

We need hardly add that the finish of this well-arranged 
engine is excellent, while the excellent qualities of the boiler are 
a sufficient guarantee that it will prove extremely economical in 
the consumption of fuel. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 


* 





ROTARY ENGINES, 


Sir,—My attention has been called to a letter by ‘‘ A Greenock 
Engineer,”’ in your issue of Jan, 28, which comments on the illus- 
tration and notice of my rotary engine, appearing in the previons 
impression. The information therein —a that not only is 
the invention old and claimed previously by t different inven- 
tors, but that it has been put into practice fifteen a ago, has 
taken me by rise. As an interesting and possibly profitable 
i m: to design a rotary engine which should possess 
all advantages of the common arrangement in simplification of 

. compactness, cheapness of production, &c., at the same 
ime that it should avoid the danger of leaky piston ends incident 


fo that arrangement, by retaining the well proved ordinary form 












































Je 
vam 
6 
O 
(<) 
ul 
© | 











































































































I 





\ 





r 


Decca 





of cylinder and reciprocating piston. The design, as illustrated, 
was the result, and never having read or heard of a rotary engine 
having been produced under the same conditions, I believed the 
invention to be perfectly original. A 3in. cylinder engine was 
made and weaned « with such success as I thought warranted me 
in submitting the invention to public criticism. 

23, Congreve-street, Birmingham, Feb, 18th. W. A. CoMBER. 





RAILWAY ACCIDENTS AND RAILWAY SIGNALS, 

S1r,—Although the jury in the Abbot’s Ripton case may have 
been right in finding that the deaths were caused accidentally, a 
grave responsibility rests upon the Great Northern Railway Com- 
pany, though not so much for neglecting to provide separate lines 
for goods and passenger trains as for not providing signalling 
apparatus which will enable them to conduct their traffic with 
greater safety, separate lines being by no means so conducive to 
safety as popularly supposed. Let me make this clear. Every 
railway company now knows from experience that the present 
system of iealien by semaphores worked by human agency is 
attended with many disadvantages, the chief of which are— 
(1) The si s often get out of order. (2) Even when they act 
correctly they are sometimes obscured by fog or snow, and are then 
useless. (3) The signalmen or other officials may make mistakes 
from carelessness or sleepiness, or disregard of instructions; or 
they may even, as in the Abbot’s Ripton case, keep rigidly to their 
instructions with an equally fatal result. 

This being the case, it is not enough for the company to show 
that they use well constructed apparatus of the kind in question. 
It is their business to seek for some system and apparatus which 

be free from the disadvantages referred to, and they have 
only to inspect the patent specifications to see that there are now 
in existence inventions by which the majority of accidents con- 
stantly arising from defective signalling would be prevented. As 
an instance, I have lately had to report professionally on an inven- 
tion by which the intervention of human agency in carrying out 
the block system is rendered wholly unnecessary, the present 
semaphores being dispensed with, and the signals being 
automatically exhibited on the engine in front of the driver. The 
signals are independent of the state of the weather and the speed 
of the train, and signalmen are dispensed with, the dangers and 
expense consequent on their employment being thus avoided. The 
ue of such an invention as this is self-evident. The specifications 
of this and other meritorious inventions are to seen gratis in 
the Commissioners of Patents’ Library, but the difficulty is, as 
pointed out in a letter in the Hour of the 14th inst., that a 
railway company, so far from seeking out new inventions, will, in 
the majority of cases, not adopt them even when brought under 
their notice unless the inventors happen to be in the employ of or 
otherwise have influence with the company. The remedies for 
this state of things would seem to be the animadversions of the 
press, the pressure of public opinion, and perhaps, as advocated 
in the letter above referred to, Government interference. In the 
meantime it is to be hoped that the verdicts of juries may convince 
the companies that it is cheaper to seek and pay for good signals 
than, by neglecting to provide them, to slaughter their passengers 
as they now do. H. H. Murpocu. 
7, Staple-inn, London, Feb, 17th. 





AUDIBLE SIGNALS, 


Srr,—In answer to the letters of ‘‘A Young Workman,” and 
af SR e sppearing in THE ENGINEER of Feb. 18th inst., I shall 
esteem it a favour if you will kindly insert my answers to the 
various objections raised by them, which, no doubt, arose from 
their miscomprehension of the drawings, and not being thoroughly 
acquainted with the working model of the apparatus. Their sug- 
gestions, however, I appreciate, well knowing the difficulty of 
grasping the details of an apparatus shown on T only, 

I will deal with these objections severally. (L) When the train is 
stopped by the distant signal remaining on at either side, the driver 
must therefore be informed when to proceed. arm must 
pulled down, intimating to him that the line is “ clear,” and at the 
same time the apparatus will be recharged with the same, or 
if loded, another, detonator, 7 for explosion. (2) The f 

ang apes - 74 oem and : ~% -_ be no pope ed 
necessary, to working the lever once for the sole purpose 0 
another fog-signal. This can be effected in a moment, without 


fear of another approaching train mistaking the distant signal for 
“line clear.” The excellent f3) Unde of the block-system further 


3) Under the fifth advantage claimed 


prevents such a contingency. 





for the apparatus, it will be seen that the removal of the broken 
case is provided for, although not shown, as it is difficult and need- 
less to represent the precise manner in which this is effected. (4) 
Air and moisture, it is true, are very detrimental to springs, but on 
examination of the drawing it will be found that the springs used 
are wholly under cover, and, if necessary, can easily be further pro- 
tected ; and, as a last resort, may be dispensed with altogether. 
This modification, with others, is contemplated in the description 
given in THE ENGINEER, and thus removes the difficulty. (5) A 
provision is made against ballast, rain, dust, &c., from interfering 
with the working of the apparatus. (6) Good fog-signals never 
fail to explode. Hexporure to damp on the rail is the sole cause of 
any such failure. The danger of the fog-signals becoming dam 
whilst in use is especially provided against in this apparatus. (2) 
Special men are not required, as your correspondent states, to fill 
the boxes with detonators, the supply of them will devolve upon 
the men whose duty it is nightly to attend to the lamps. On the 
contrary, there would be considerable diminution in the number of 
men now employed, for there would be no necessity of employing 
special men as heretofore to attend to the fog-signalling in its 
present state. (8) There is no reason to anticipate such an alarm- 
ing increase in the number of detonators used, as playfully sug- 
gested by “J. C. D.,” because in foggy weather theoretically the 
same number would be used as now, and, in fine weather, none 
would be exploded, except in the event of the engine driver failing 
to notice—as is sometimes the case—the “arm” when at er 5 
the fog signal will thus give additional safety to the public, 
Moreover, the trifling expense suggested by “J. C. D.,” arising from 
a supposed larger quantity of detonators being used, must, on 
reflection, instantly give way to the far greater and important 
consideration, viz., the increased safety afforded to passengers, to 
say nothing of the reduction in the expense incurred by railway 
companies in accidents, however slight they may be. (9) “J.C. D. 
states ‘‘ that an approaching train must stop directly that train is 
inside the signal, the signal must be turned to ‘ line clear’ in order 
to provide the slide with a supply of — ” He is quite correct, 
for the arm must be pulled down to “‘ line clear ” before the driver 
can proceed, and this is of daily occurrence = every line in the 
kingdom. The driver should not, and, as a rule, does not overrun 
the “distant signal ;” but should he do so, as ‘J. C. D.” suggests, 
and proceeds to the ‘‘ home signal,” the “‘ distant signal” being at 
danger, a special appliance is resorted to for supplying another 
fog-signal by another method, which is also contemplated in the 
before-mentioned modification. Thus the danger, which “J, 0. D.’ 
refrains from commenting upon becomes a method of gainin, 
greater safety. Lastly, “‘ J.C. D.” assumes “‘ that the distant sign 
at danger is almost invariably overrun, as all trains are supposed to 
draw up at the ‘home signal,’ except under special circumstances, 
such as an obstruction between the two signals.” This is clearly 
erroneous, for the distant signal would thus be rendered useless, 
and is contrary to a former statement of “J. C. D.,” in 
which he alleges, and very truly, that “the ‘ distant signal’ 
is the most important and weakest point in the railway 
system of signals.” Moreover, if the driver is entitled to dis- 
regard the distant signal, except under special circumstances, 
such as an obstruction between the two signals, the driver cannot 
be made aware of such special circumstances unless, perhaps, 
“J. C. D.” contemplates the approaching train being brought to a 
standstill by the obstruction—or special circumstances— itself, 

7, Fig-tree Court, Temple. DAVID ALFRED AIRD, 





CUPOLA MANAGEMENT. 

Srr,—In reply to ‘ Another Ironfounder,” I will answer his 
queries in the order he asks them. (1) The iron used was princi- 
pally Cleveland, mixed with Scotch and hematite, according to the 
class of castings the iron was for. I am not aware that different 

ualities of iron make any difference in the consumption of coke. 
) The diameter of the cupola was 3ft. 6in. inside the lining, and 
the height from the tapping hole to the charging door was 11ft. 6in. 
I may mention that the height is considered much too low, -_* 
it had been possible, the cupola would have been raised 2ft. 6i 
higher. The inside was el from to bottom, and was the 
result of a number of ns t was found, when con- 

a blast liab 


structed with boshes like furnace, that it was very liable to 
eo a and that a plain cylindrical shape gave by far the best 
results. (3) The quantity of iron melted with the work. It 


was sometimes 10 to 12 and often 20tonsaday. The rate at 
which the metal melted was about 54tonsan hour. (4) The 


blower wasa No. 5 Root’, The partigular kind of blower hag 
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nothing to do with the economical consumption of coke, for it was 
‘ond ebeie beeen result was obtained with 
an ordinary fan with a pressure of 25 1b, per square inch, but in this 
case the rate of melting was much slower, it rarely exceded 3 

an hour. I find on referring to my note-book that the diameter of 
the cupola was as is given above, viz., 3ft. 6in. and not 3ft., as 
given in my former letter; and, alth 6 tons an hour has been 
got out of it, the av is about 54 tons. 

Can “‘ Another Ironfounder ” give us analysis of anthracite and 
pide alin = It ty a PR Welsh coke has a large per- 

0! , and ific gravity is much higher 
Durham coke. This would probably account for the increased con- 
pe ago although I am inclined to think that in most works it is 
chiefly due to the careless rule-of-thumb way in which the material 
is thrown into the cupola, _ Werarely find, except in well- 
works, that the material is weighed to the cupola, and without a 
by com, machine what has the cupola man to guide him ? 

There is another reason why an excess of coke is used; the more 
coke rag throw in the slower the metal melts, because the excess 
of coke has to be consumed before the metal can descend to the 
zone of fusion, and this makes it easier work for the cupola man. 

18, West Grainger-street, Newcastle, Feb, 21, IRONFOUNDER. 





POGGENDORFFS METHOD OF COMPARING ELECTROMOTIVE 
FORCES, AND MANCE’S METHOD OF MEASU RING THE INTER- 
NAL RESISTANCE OF BATTERIES, 


Sir,—The accompanying solutions of these useful methods of 
measurement, due to one of the students at these schools, may be 
of interest to your electrical readers. The methods in question 
are tolerably well-known; but have not hitherto, so far as I am 
aware, received any elementary elucidation by means of geometry. 
T enclose also a simplified proof, by the same electrical student, 
of the law of the tangent galvanometer. 
DeEsMonD G. Fitz-GErap, M.S. Tel. E. 
Schools of Telegraphy and Applied Science, 
25, Conduit-street. 


No, I.—Solution of Poggendorff’s Method of Comparing the Electro- 
motive Force of Cells. 
oe 4 be the battery of ter E.M.F., 


” ess , 

Let c be the point where both batteries 
are connected to the resistance coils, In- 
stead of connecting the wires at D to the 
coils, let both batteries and the coils be 
put to earth, as in Fig. 2. 

Take a straight line, and on it mark off 
A ©, to represent the internal resistance 
of B. Draw AP — to it, to 
©) | Bee the > M. F. of ae 

3 + C draw OC Q, perpendicular, to repre- 
sent the E. M. F. of b. F r 
: : ie P and Q draw a straight line meeting A C produced 
in D. ‘ 


aid 
laf alal 
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Then C D represents the external resistance which has to be un- 
plugged in the coils. Because C Q is drawn endicular toand at 
O, it represents the tension of B at C, and this is equal to the 
E. M. F. of 6, since the tension at D is O. And because a current 
is produced by the flow of electricity from a higher to a lower 
potential, Therefore, no current can flow from b to C. 

- Thus, if the external resistance be so arranged that no current 
pe Fa By to C, the tension of B at C will be equal to the 


. of b. 
And the triangles P AD, QC D being similar 
C:PA::CD:AC+CDor 
the E. M. F. of b}: E. M. F. of B : : the external resistance : exter- 
nal resistance + resistance of B. 








Let E = E.M. F. of B. v = resistance of B. 
r= - \ R= ae resistance, 
Te rs Loe 
Then E!':E::R:R+7, or E oa: 


If * be unknown, E! may be found 
J the aid of the last proportion, 
thus— 

Insert a small resistance 7! between B 
and C, Figs. 3 and.4, Arrange a resist- 
ance R! in the coils, so that no current 
passes from 5. Then, by the former 
proof, Q C represents both the tension of B 
at C and the E. M. F. of 0, and by a 
proof similar to that used in the first case, 

QC:PA::CD:AC+CD, orE': 
E::R': R'+r+7'. But by proof 1, EF}: E::R: R+7. 
And by subtraction, 





FIC4 








E ' E 
or 
R'--R 
R'—R +1" 
No. I1.—Solution of Mance’s Method of finding the Internal 
Resistance of Batteries. 
Let B be the battery resistance. 
1» adjustable coils. : 
C and D the bridge resistances, giving the multiplying ratio. 
G a galvanometer, 
K a key. 
Mr. Mance says that when the ratio 4 = + or when A:B::C: 


D, the current through the galvanometer is not changed on depress- 


EB}: E:: R' — R: BR —r+r or E, = E 


ing the key. The reason 
1 of this will be seen from 
the following proof. 


the connections at T” be 

put to earth as in Fig. 2. 
', Take any straight line 
'7’ and on it mark off MP 
(or B) to represent the 
integnal resistance of the 
battery. Erect a perpen- 
dicular M N to represent 
its electromotive force. 





P and S may be said to be nil, therefore the tension at these 
points is the same. And because A and 0 form a branch circuit 
outside these two points, ly Fey in this'cirouit (such as T) has 
tons | therefore a tension equal to 


Nv 


it of P or 8. 


FIC.6 
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In Fig. 2 mark off P Q equal to ag N Q, then R P represents 
the tension of P, and also of S and T’. 
If the resistance A can be so arranged that the tension at T can 
be preserved unchanged when the key is up or down, the current 
through the galvanomeier will of course also remain unaltered. 
_ From R (Fig. 2) draw R O parallel to M P produced, and on the 
given straight line mark off P T (or A the required resistance) equal 
to R O, and both of such length that when TS and § T! are also 
marked off to represent O and D, the three points N O and T’ 
shall be in one straight line, join them and connect galvanometer 
to T and T! and key to P andS, M T' (Fig. 2) represents the main 
circuit, and T O represents the tension at T, but this tension has 
not been changed by raising,the key, for RP and T O are equal, 
both being joined by the equal and parallel lines RO and PT, 
and hence the current through the galvanometer is a 
imilarity of 








But it will be found that A:B::C:D,. For by 
triangles, 
B:PQ(orD)::MN—RP:RP 
and +A: ::MN—OT:OT 
But T and 


ty :C +Dor 
If the resistance in A be so oneaes that 


B C+ 
oO R P are equal ; therefore 
B:D::B+ 
A:B::C 


> 


the current through the galvanometer will not be changed on 
depressing the key, E. G. ALLARDYCE. 


No. Ill.—Geometrical proof of the Tangent Galvanometer. 
Let M M' represent a magnetic needle, pivoted horizontally at O, 
at rest in the magnetic meridian, 
Let N 8 represent the 


A ' needle deflected by a 
curreat, « being the 
angle of deflection. 


Fr 
PKS ' et M' C represent, 
M, 4 M 5° in magnitude and direc- 
0 tion, the horizontal com- 
ponent of the earth’s 
magnetic force. Then 
N ND drawn parallel and 
equal to M! C will repre- 
sent the same force act- 
ing on the deflected 
needle. 
Produce 8.N towards E 
~ draw s 8 aa 
perpendicular to the 
. & magnetic meridian, and 
complete the parallelogram Nivwvi'. By the parses a of 
forces, the force represented by N D can be resolved into two forces, 
represented in magnitude and direction by two straight lines N E 
= N % forming two sides of a parallelogram of which N D is the 
agona 
But the force represented by N E is ineffective, because it acts 
along the magnet ; therefore the force represented by N F contains 
the total effective component of the earth’s horizontal force. 
But as the coils are placed parallel to the magnetic meridian, and 
the force of the current acts perpendicularly to the coils, and since 
the force of the current and that of the earth’s magnetism, acting 
along N F in opposite directions, keep the needle at rest in its 
deflected position, therefore these two forces are equal. 
Therefore N F will also represent the force of the current. 


Because re is the tangent of the angle F D N, and N D, repre- 


senting the horizontal component of earth’s directive force, can be 
taken as unity. 
Therefore the force of the current represented by F N is propor- 
tional to tan. F DN. 
Because F D and N Eare _— and ND meets them, therefore 
the angles D N E and F D N are equal. 
Similarly because MC and ND are parallel, and O E meets 
them, therefore the angles « and D N E are equal. 
Therefore the angles a and F D N are equal, 
Therefore tan. F D N equals tan, «, and the force of the current 
is proportional to tan. F D N. 
erefore the force of the current is proportional to tan, #, the 
angle of deflection. E. G. ALLARD\ CE, 
, Conduit-street, Regent-street, Feb, 6th, 
N.B.—The above proof was suggested by Mr, D. G. Fitz-Gerald. 
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STEAM TRAM CARS, 
Sir,—Any attempts made to run railway carriages on pneumatic 
sony have generally failed in practice, chiefly, it is believed, 
rom the peculiarity of the method and expense attending it, that 
steam power has usually superseded ; of this there is ample evidence 
in railway communication and traffic. Lately the Copenhagen press 
has given proof that a tramway steam car has been constructed b 
Messrs. Smith and Mygind, engineers, Copenhagen, by whic 
carri of a train are drawn and have been successfully run 
over the Copenhagen tar ee nee during two successive weeks 
in December last. It is the steam car which has been practi- 
cally worked on a public tramway in Europe or elsewhere, all 
previous attempts commonly ending in trial trips. 
One great merit in the invention is avoiding ex 
and the very small ae of fuel, being only 40 lb. per hour. 
The train has carried one hundred passengers at the rate of five 
tiles an hour including stoppages, but the attainable speed is 
nine miles per hour, which can be regulated at the will of the 
conductor, and under his control gives every satisfaction in 
regularity, constancy and precision. During the fourteen days’ 
consecutive trial in most trying weather, no accident or damage 
occurred ; all things consid , this would show that the invention 
is a triumph attained by Denmark over other countries in a steam 
tramway car moving at a le speed without annoyance 
from smoke, noise or steam, y scientific and practical gentle- 
men were present, and the interest created at the time was great, 
even from the King a. ; 
It appears from results that a wonderful impulse has been given 
to the tramway system in diminishing labour and increasing the 
veal strength of that system, which can thus be worked without 





ive repairs 


the use of horses—to t a work so painful, oppressive, 
and killing. Truly the inventors and constructors are gentlemen 
of whom Denmark may be justly proud for this ive state 


of the steam engine, and, judgi what is said of its utility, 





it is e that ere long this patented invention will be 
daily operation on every tramway. W. K. 
Ayr, Feb, 22, 


HYDRAULIC RAMS, 
Srr,—Having read carefully the very interesting correspondence 
in THE ENGINEER on the su ject of hydraulic rams, I am induced 





Now because when the hey is depressed the resistance between 





to ask you to give insertion to an account of my difficulties, in hope 
of getting some information. 


Ihave had a ram for some five or six years, fall 5ft , rising main 
ee ee high at tank; diameter of supply pipe 2in., 
40ft. long diameter’ of rising main }in. Now this ram never 
worked for ot oe length of time <vithout stopping; sometimes 
it stops, and when I press “down the pulse valve it goes on for 
another week; sometimes if I stop the snifting valve it goes on, 
sometimes will not go with that valve closed. I have had most 
experienced men at it, but all to no purpose ; in fact, it seems to 
play, or cease playing in a capricious manner. Sometimes it works 
away for a week at a time without sending up a drop of water. I 
should mention that there is no dirt, or anything mechanical, that 
can interfere with the working, and I would be much obliged for 
any information that would elucidate the mystery. The questions 
that aj to me to require answers are :—Is the supply pipe too 
long? Is the rising main too small? Gas tes galley enlaces tee 
small--2in. diameter? Finally, is there anything I can do to make 
it effectual, as it invariably is out of order just when I want water 
Bam. 


most, 
Dublin, Feb, 20th, 


STRENGTH OF MATERIALS—TRANSVERSE STRAINS. 
S1r,—In questions relating to testing the strength of material, 
the advantages of being able to measure the transverse strains pro- 
duced by any given stress are very great. One esto is, that 
a very small stress will satisfy the experimenter as to the relative 
strengths of different specimens of the same material; while 
another is, that a very ready means of ascertaining any flaw in the 
specimen, and even its position and the influence it has upon the 
strength, is afforded by this method of investigation. These 
advantages will hereafter be more fully explained. 

The simplest method of measuring a transverse strain is to fix 
the imen at one end and stress it with a weight at the other, 
and then to measure the angle through which the chord of the curve 
passes by reason of the stress; that is, measuring the angle con- 
tained between the chord of the curve of the natural droop and 
the chord of the curve due to the stress, 
Having constructed an instrument which measures these angles 
to one second of a degree, I have used it to determine the strains 
produced upon glass bars when subjected to different stresses, and 
the results are given in the table annexed. The glass bars were of 
patent plate glass }, 5, and sy of an inch thick and lin. wide, and 
a great many samples were tried so as to give average rerults, The 
weight to produce the stress was applied at distances along each 
bar equal to multiples of the depth of each respective bar, that is 
to say, at intervals of 4 of an inch upon the } bar, and yy of an 
inch upon the p,; bar. e strain was measured by reading off 
in seconds of a degree the angle of revolution of the chord cutting 
the curve at the point of support, and at the point where the weight 
was suspended ; that gave the angle due to each stress i - 
tive of the natural droop. The angles are found to be equal, oon 
beams of the same material are proportionately stressed according 
to their dimensions, For example, the - given by 100 Ib. stress 
upon the } of an inch bar at a distance of 4 of an inch from the 
= of support, is equal to the angle given upon the 7, of an inch 
ar when stressed with 50 lb. at +, of an inch from the point of 
support, In the above cases both are lin. wide; if the bars 
are square or any other dimension, the same law holds good ; for 
example, a bar } of an inch square if stressed with 20 lb. 4 of an inch 
from the point of map will give the same angle of strain as ,}, of 
an inch square bar if stressed with 5 lb. at 4, of an inch from the 
point of support. The table annexed shows that the angles have 
a common difference in the second series of differences, when a 
Fay ab applied at intervals along the bar equal to the depth of 
the bar. 

From this circumstance I would advocate a unit of measurement 
for transverse strains, the unit to be the size of a square bar fixed 
at one end, which would give a common difference in the second 
series of differences equal to lin. when the stress of 11b. is applied 
at intervals along the bar equal to the depth of the bar. If such 
unit was accurately determined for different materials, the strains 
which would be produced by stresses could readily be calculated 
for any other dimension of the material. For example :—Suppose 
} ef an inch square bar of glass was found to give acommon differ- 
ence in the second series of differences equal to lin. with one 
— stress, when applied at intervals of 4 of an inch along the 

ar, then to compute the strains which would be produced in any 
other glass bars, all that is nedessary is to determine the number 
of times the square of jin. is contained in the section of the bar ; 
thus a bar lin. deep and 3in. wide contains 48 such squares, and « 
bar 3in. deep and lin wide, also contains 48 such squares, so 
that in both these cases a stress of 48 lb. applied in the first 
instance at lin. from the point of support, and in the latterinstance 
at 3in. from the point of support, would give a strain equal to the 
unit, 

I do notlose sight of the fact that this method of calculation 
leaves out the angle produced by the natural droop, but I believe 
much greater accuracy would be obtained by determining the strain 
due to the stress from the unit and then adding to that quantity 
the strain caused by the natural droop. In most substances differ- 
ent strains are produced by subjecting them to the stress for 
different lengths of time, and the ter the stress the more does 
the time element comejinto operation. It is on this account it is 
so desirable to test the relative strengths of such substances with 


small stresses. In ordinary cases if the angle of strain, measured 





angles, two of those angles will be contained in the first half of the 
beam, in other words the strain upon the first half of the beam is 
double that upon the other half. Advan can be taken of this 
circumstance to determine the position of any flaws in a 
which is being tested. For example, if there is any great discre- 
pancy in the strain when compared with other specimens, or that 
which would be indicated from the unit before described, then, by 
measuring the angle at one half of the length of the beam, it would 
give an indication whether the flaw were in the first or second half, 
and then by taking the angles at the intervals along the bar equal 
to the depth, the whereabouts of the flaw and its weakening 
effect could be determined. 

Glass bars fixed at one end, and the stress of ‘286 of one pound 
moved to intervals — oo bar, equal to the depth of each re- 
spective bar, the stress being proportioned to give a common differ- 
ence, in the second series of differences, equal to lin. upon the yy 


of an inch bar :— 

Depths Bar First Sint’ Bar 4 
in 4 

length. “ 2. difference. difference. ttn. pra. 

in. in. in. in. in. 

ax Sa a & err 4 oo 2 
2 o 10. we 8 Bo os 5 
Ba 13 a ef ) ae 8 
a « 17 « 8 0 Biers 4 
5B ss 22 Sle D sc ll f 
C tice, 8 oo GO . Go. 1. i4 ee 7 
: or 85 we oo — «ee eo 8 
8. 43 — “= 6 21 os 610 
9. 52 — « — 26 Pree | 
10. 62 . — oo co MM as ee (OL. os de ud 
20 217 we ae | as 
80 - 472 ~ wise ™ -. 296. 118 
40 « 827 ee ee are 
50 .. «. 132 .. —. “ ss ee Vise oe 82 
60 .. «. 1887 .. - — « o O18) .. 409 
70 .. « 2402 .. — oe _ oo 1246 .. ... 688 
98. 6. BIB. Sai ad ee ae) a eis a 
00 ce ce GUOB 0. ce mm ck ce ce ce SOON eo. 10 


100. 5. «. re a eT ee Ce oe are 

Note.—The depths in length give also the number of times the stress is 

increased upon each bar by reason of the weight being moved outwards. 
Bristol, 22nd Feb. A. ©. P. 








Tur Brazilian Government have signed a contract with a 
London firm of contractors for the construction of the necessary 





works for supplying Rio de Janeiro with water. The stipulated 
cost is £2,006, 000 sterling. 


n the method previously explained, be divided into three equal © 
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351. An improved Draittise Macurye for drilling holes in boiler shells or 
other ‘@ a A work, William Clark and James Clark, Low 
Elswick, Newcastle-upon-Tyne. 

353. Improvements in the manner of Conwectine the Action of the 
a with the Be.tows in Harmonroms or AMERICAN ORGANS, 

Browning, Strand, London. 

355. “in improved process of Harpentnc Woop, Alexander Melville 
Clark, Chan aon th mg London.—A communication from Louis Bertin, 
Paris. —28th January, 1876. 

359. Improvements in sno for Cortisc the Targaps of TuLLE, 
Lace, Lge ae yom = TaRLaTans, Octave Léon 





Deschamps, St. Pi ce. 

361. I fois the, ig vibyt ping and other apparatus 
for Ralsixe SUNKEN VEssrs George Gordon Picking and William 
Hopkins, Bow, and Peter Haden and Lewis Be: us, Hackney 


London. 
365. Improvements in machinery for Compinc, Prerarina, and DRawina 
Woot, and other fibrous substances, Henry Walton Whiteh 


457. Improvements in for Wasutno and DistnrecRatine CLay, 
also applicable to purposes, Samuel Johnson, Wood-green; 
Middlesex. 

459. Im its in for Weieutne Smatt 


machinery or apparatus 

Coat, Liquin, or other Matrer at CoLLieRtes yg elsewhere, and for 

other like purposes, Jeremiah Thomas, A! 

461. Improved CanDLEs and Lamps for oe Purposes, William 
Robert Lake, 8 P ings, London,—A communication from 
Lucien Quaraute, 


Paris. 

465. Improvements in Giass Mrrro applicable to a= nan, 
sign tablets, and other similar ern og Samuel Jackson, Red 
street, Clerkenwell, London.—A communication from Henry Fletcher 
Joseph Jackson Berlin, Canada.—4th February, 1876. 

467. An improved CaLL Bett, of which is also applicable to other 

5 Edwin Henry Baxter, irmingham. 

471. Tn y my Spixninc, Twistine, or DouBLING 
Franovs Mareriats, John Clayton Mewburn, ’Fleet-street, London,—A 
communication from Octave Hippolyte Noiret, Rethel, France. 

473. Improvements in InTeRNAL Stoppers for aérated water bottles, Peter 
Barrie and William nm, Dundee. 

475. Improvements in and *counected with Coupiinas for RatLway 
Venicies, Samuel Abbott, Friar’s-gate, Derby. 

477. Improvements in FouNTaIn Pens, Alexander Melville Clark, Chan- 

cery-lane, pe communication from Léon Fargue, Paris. 














Holbeck, Leeds. 

367. Improved means and apparatus for Connecrinc SuBMARINE TELE- 
onaPu Cases with Lionrt or other Surps or floating stations or buoys, 
Frederick Le on Bedwell, Old Broad-street, ion. 

369. I its in the mariufacture of pointed, edge, and other Toots 

and ImpLements for AGRICULTURAL, MINING, and other purposes, 
William Morgans, Elm, near Frome, Somersetshire. 

71. Improvements in Poitiers used for rick-covers, ventilators, and 
other purposes, Bernard McEvoy, Greet, near Birmingham. 

873. Improvements in Lamps, John Garrett Tongue, Svuthampton- 

buildings, London.—A communication from Pierre Duchamp, fils, 
Paris.—29th January, 1876. 

875. Improvements in Fire Escapes, Henry Agar, Whitby, Yorkshire. 

377. Improvements in rotating apparatus sometimes styled ‘‘ Merry-go- 

rounds,” Richard Jackson, Oldham, Lancashire. 

379. Fe age in the manufacture of Sreet, Juhus Baur, South- 

n-buildings, London. 

gi. | mprovements in machinery for Forminc FLances round Howes in 

MerTAL PLATES, such | as the flue-holes in boiler heads, Charles Denton 

Abel, South t Idings, Chancery-lane, London. ae 








479. imp sqeerenee for CompinG Woot or other 
fibrous substances, Matthew Mirfiel d John Scott, Montserrat Mills, 
Holme-lane, near bradford.—5th February, 1876. 

481. Improvements in Pumps and Besr Enorves, Lawrence Jordan, 
Milton-next-Sittingbourne, Kent. 

483. Improvements in Sear Curonometers, Herbert John Haddan, 
Strand, London. —A communication from Marshall Wheeler, Big Rapids, 
Mi 

485. oe in the construction of RoLter ese, Henry Moy 
Thomas, Garden House, Clement's-inn, Strand, Londo: 

487. Improvements in Mortisine MACHINES, John Phillips, Kennington, 


eons 
ts in or cted with Tramway Cars and OMNIBUSES, 
James Henry Small, Buffalo, New York, U.S. 

491. A new or improved Lusricatine Packino for Sturrinc Boxes and 
other like purposes, John Henry Jobnson, Lincoln’s-inn-fields, London. 
—A communication from Louis Wertheim, Bornheim, near Frankfort- 
on-the-Maine, Germany. 

493. Improvements in a age Smatt-arms, William Powell, 

Birmingham.—7 Tth February, 18 








tion from Richard Charles Nugent, Dayton, Ohio, U.S. 
389. ane aoe in Drittine Macuines, Thomas Stuart Kennedy, 


391. imaprovenente in the construction of Cnarrs and Rats for Tram- 
ways and other similar purposes, Thomas Langley, Sheffield.— 31st 
January, 1876. 

4305. The production of a new or improved Fasric, George Hirst 
Hebblethwaite, Huddersfield, Yorkshire.—11th December, 1875. 

4407. An improved adherent "CicaR Ho.per, Edouard Jacob van de 

Velde, Boulevard St. Denis, Paris. —20th December, 1875. 

4557. Improvements in the construction of PappLe Wueets, Thomas 
Richard Devereux Bingham, Sunnyhill, Parkstone, Dorsetshire.—31st 
ae 1875. 

Improvements in Rotter Sxares, John Henry Palmer, Sparkbrook, 
a orcestershire.—3rd January, 1876. 

65. A new or improved Fisn Pcate or Jormst Prate for Rats, William 

Terrell Garnett, Fair Lawn, Ripon, Yorkshire.-—6th January, 1876. 

181. Improvements in Fitterinc and Puriryinc Water and other 
— and in apparatus for that purpose, Francis Thomas Bond, 

Gloucester.—18th January, 1876. 

267. An improved combination of Rotter Skate and Boot, Edwin 
— Lulham, Queen’s-road, Brighton, Sussex. — 22nd January, 
876. 

287. Improvements in apparatus applicable to the Sores of Horses and 
other animals as a substitute for roughing, James Osborn Spong, King 
i street, Charing-cross, London. 

Improvements in Pires and Tuses for Smoxine, David Oppen- 
"oo Watling-street, London. — A communication from Charles 
Vuillard, St. Claude, France.—25th January, 1876. 

807. Improvements in apparatus for CLosine or StoprEerine of BoTTLes 
containing gaseous or aérated liquid, James Lewis, George Town, 
Merthyr Tydfil, Glamorganshire. 

317. Improvements in the manufacture of SHow Carp, Picture, andjother 
Framzs, Alfred Reeves, Finsbury-street, London. —26th January, 1876. 
331. A new or improved RIvING Srirrvup, Thomas Switzer, Dublin.—27th 
January, 1876. 

347. Improved means of Securtna the Hanpies of Brusnes and other 
similar articles, William Garner, Nuneaton, Warwickshire. 

357. An improved process and apparatus for RenperiInc Woop WATER 
and Fireproor, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Pierre Folacci, Paris.—28th January, 1876. 

883. Improvements in the manufacture of Bricks, TiLes, or other 
articles, and in machinery or apparatus to be used therefor, John 
Clayton, Burnley, Lancashire. 

387. An improved method of and means for Propucina Heat and Lieut, 
and the various applications thereof, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Claude André Paquelin, 
Paris. —31st January, 1876. 

393. Improvements in Dresses to be used by Divers, and in apparatus 
to be used in connection therewith, James Pullar, Moss Hall-grove, 
Finchley, Samuel Benjamin Goslin, Woodsome- road, Highgate-road, 
and George Wilks, Swinton-street, London. 

895. Certain improvements in the manufacture of Cast Iron, Iron, and 
Stee., Clément Verdié, Firminy, Loire, France. 

897. Improvements in ‘apparatus for REGULATING, CONTROLLING, and 
Directine the Fiow of Liquips, John Holmes Barrett and Lloyd Har- 
greaves, Halifax. 

399. Improvements in Rarmway WHEELS, 
Victoria-terrace, Belle Vue-road, Leeds. 

401. Improvements in Cocks or Taps, John Lewis Dubois, Lillieshall- 
road, Clapham, Surrey. 

405. An improved compound chiefly designed for the manufacture of 
Crucisies, Retorts, and other vessels and apparatus to be employed 
for CHEMICAL Pvaroses, Henry Baggeley, Fulham, London. 

407. an improved -Rowxock, Alexunder Melville Clark, Chancery-lane, 
London.—A communication from Frederic Allen Gower, Providence, 
Rhode Island, U.S.—Ist February, 1876. 

= Improvements in Rattway SicNatiine Apparatus, John Cariss, 
ork. 

417. improvements i in pneumatic apparatus to be used for EXTINGUISHING 
Fire, and other similar purposes, Charles Barlow, Southampton- 
buildings, London.—A communication from Charles Coppin Hearle, 
Montreal, Canada. 

419. Improvements in Lamps, William Robert Lake, Southampton- 
buildings, London.—A communication from Abner Burbank, Rochester, 
New York, U.S. 

421. Improvements in the Preservation of TeLecrarn and other 
Wooven Posts, George Tomlinson Bousfield, Sutton, Surrey.—A cem- 
munication from Archinard and Socin, Zurich, Switzerland. 

425. Improvements in machinery for Bortnc or Workinc Rock or other 
material, and in stands for such machinery, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Alfred Brandt, 
Hamburg. 

427. Improvements in Printinc Macuivery, and in the mechanism or 
apparatus applicable thereto for cutting, folding, counting, and ling 
the printed sheets, William Conquest, Tudor-street, Whitefriars, 
London.—A communication from Richard March Hoe and Stephen 
Davis Tucker, New York, U.S.—2nd February, 1876. 

431. An improved SpHERIC ‘Casrer, Emile Sergent and Maurice Valken- 
huizen, Rue de la Fidelité, Paris. 

433. Improvements i in Evectric Tetecrarus, which improvements refer 
partly to an iniproved relay or electro-ms agnet, which may be employed 
also in any instrument or contrivance where relays or electro-magnets 
with counteracting springs are.used, James Angelo Fahie, Nassau- 
aneeg Dublin.—A communication from John Joseph Fuhie, Shiraz, 

ersia. 

485. Improvements in Ovens, John Chapman Peacock, Fern House, 
Endlesham-road, Balham, Surrey: 

437, Improvements in Sawine Macurnery, applicable especially for 
sawing deals into boards, John Groves, jun., Springfield Mount, 
Overhill-road, Dulwich, Surrey. 

441. Improvements in Honse-sHoes, William Robert Lake, Southampton- 
Philadele London.—A communication from Edwin Lawrence Tevis, 

Philadelphia, Pennsylvania, U.S. 

443, Snguovenents in Savutrce Sprypies, Edward Thomas Hughes, 
- — alia London.—A communication from Friedrich Erdmann, 
era. 

445. Improvements in Revotvinc CyLinper Pistois, William Robert 


William Henry Kitson, 


Lake, Southampton-buildings, London. — A communication from 
Edward Palmer Boardman, Lawrence, Massachusetts, U.S. — 3rd 
February, 1876. 

449. An im; 


ved Rotter Skate, James Kite, sen., and James Kite, jun., 
Phenix Ironworks, Vauxhall, Surrey. 
451. Improvements in the SHUTTLES of Looms for Weavine, Jabez Ker 
shaw, Shipley Fields-road, Frizinghall, Bradford. 
453. Improvemonts in the construction and arr t of 
for ComPREsSING Arr, parts of the same being ap) plicable to other pur 
a Burdett, Keunsall-road, and Joseph Burdett, Harrow-road, 


hi 





497. Impr in and J to VALVE APPARATUS for | STEAM 
Bowes and other purposes, Charles Mason, South 

mn 

501. An improved process of “‘Satininc ” or IMPREGNATING with certain 
a, Tissue or other Paper, Alexandcr Mullord, Hoxton, 
London. 

503. Improvements in Rink Skates, Henry Macaulay, Kingston-upon- 
Thames, Surrey. 

507. Improvements in Rotter Skates, William Bevis, Bower-place, 
Maidstone, Kent.—Sth February, 1876. 

511. A certain improvement or improvements applicable to the Back 
Sicuts of Rirces and other guns, James Furey, Birmingham. 

515. Improvements in apparatus for SIGNALLING on Raitways and 
Sroprixe Raitway Trains, Eustace Fitzmaurice Piers, Westminster- 
chambers, London. 

519. Improvements i in Kitys for Drymnc Matt, Hops, Gray, and other 
produce, Robert Free, mers near Manningtree, ” Esssex. '—Partly a 
communication from Pruvost-Volant et fils, Boulogne-sur-Mer, France. 

521. Improvements in the construction and manufacture of CorFin 
Hawnpes, door and other handles, manger rings, door knockers, and 
other like articles, William Garrard, Birmingham. 

523. Improvements in Rotter Skates, Charles McGuire Bate, Chatham, 
Kent. 





525. Improvements in apparatus for Composine and Distrisutine TyPE, 
Peter Jensen, Chancery-lane, London.—A communication from Louis 
Heinnemann, Hamburgh, Germany.—9th February, 1807. 

531. Improvements in machinery for the manufacture of MarsLep 
poe yg James Huntington, Darwen, Lancashire, and Wallace Cadman, 


33. A new or improved process for Treatinc Zinc Ores and all other 
matters containing zinc, Henri Adrien Bonneville, Piccadilly, London. 
—A communication from Pierre Thomas, La Madrague de fontredon, 
France. 

535. Improvements in apparatus for WasHING, SeParaTING, and S1zInc 
mineral and other substances, Henry Enfield Taylor, Chester. 

541. Improved appliances or a) paratus to be used as Brakes for stopping 
railway trains or carriages, Philip Kershaw, Manchester. 

543. Improvements in apparatus for FoLpING Paper, William Conquest, 
Tudor-street, London.—A communication from Stephen Davis Tucker, 
New York, U.S. 

547. Improvements in Waeer or Rotter Skates, William Borthwick 
Smith and James Starley, Coventry, Warwickshire.—10th February, 
1876. 





Inventions Protected for Six Monte on the Deposit of 
Complete Specifications. 

513. A new or improved arrangement for Fittino Lamps and other 
VesseEts, and for indicating the height of fluids therein, Charles Smith, 
Muswell Hill Villa, Hornsey, Middlesex. — A communication from 
John Fletcher Collins, New York, U.S.—9th February, 1876. 

526. Improvements in PNEUMATIC PISTOLS, George Gibson Bussey, Museum 
Works, Rye-lane, Peckham, Surrey.—9th February, 1876. 

532. A new or improved mode of LooRING, Henri Adrien Bonneville, 
Piccadilly, London.--A communication from Edouard Maitre, Veux- 
aulles, France.—10th February, 1876. 

542. Improvements in Ro_ier or Riyk Skates, George Lowry, Salford, 

ncashire.—1l0th February, 1876. 

561. Improvements in Rotary ENGINES, William Robert Lake, South- 
ampton-buildings, London.—A communication from Timothy ‘Edward 
Stewart, Boston, Massachusetts, U.S.—l1th February, 1576. 

567. Improvements on machines for Distrisutinc Type, Herbert John 
Haddan, Strand, London.—A communication from William David 
Creighton Pattyson, Sherbrooke, Quebec, Canada.—12th February, 
1876. 

589. Improvements in on paratus for VenTiLaTiNG railway carriages, 
houses, ships, and other buildings, or structures, William Robert Lake, 
Southampton- -buildings, London. — A communication from William 
Henry St. John, New York, and David Groesbeck, Suffern, New York, 
U.8.—12th February, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 
= on, &c., John Patison, Airdrie, Lanarkshire, N.&.—15th February, 


sel. ‘ieume Rooms, A 
February, 1873. 

588. Preparine Matt, &c., Annetta Jane Honor Hutchings, Quay-head, 
Bristol.—l7th February; 1873. 

590. Bricks, Louis Rudolph Bodmer, 
London.—17th February, 1873. 

= — Metats, James Webster, Birmingham.— 20th February, 


Alfred Bult Verrier, Bridport, Dorsetshire.—17th 


Lansdowne-road, Notting-hill, 


os. , ae MATERIALS, Michael Henry, Fleet-street, London.—20th 
February, 1873. 

587. PURIFYING tg — ad 
London.—17th February, 1873 

596. Heatinc Feep WaTER, William Sambrook, Liverpool.--18th February, 


Thomas Cattell, Clarendon-square, 


1873 

687, CARDING, &c., William Morgan-Brown, 
London. —2hth February, 1873. 

618. Evectric Lieut, Henry Wilde, Manchester.—19th February, 1873. 

629. AXLETREE Boxes, aes Pierre Francois Michaud, Kue des Martys, 
Paris.—20th February, 1873. 

633. InLarp Fioortne, &., Daniel Gardner, Glasgow, Lanarkshire, N.B. 
—20th February, 1873. 

636. LowertnG, &., Boats, Juhn Collis Brown, Cedars, Hampton-wick, 
London. —20th February, 1873. 

615. Puoto-MecHanicaL Printinc, William de Wiveleslie Abney, St. 
Margaret’s-street, Rochester, Kent.—19th February, 1873. 

659. Surps’ LIFEBOATS, Edward Jordan Hough, Tower-hill, London.—21st 
February, 1873. 

680. SutpHate of Sopa, James Hargreaves and Thomas Robinson, 
Widnes, Lancashire. ~ 22nd Feln wary, 1873. 


Southampton-buildings, 


Patents on which the Stamp Duty of £100 has been Paid. 

520, Heatinc Water, James Barton, Church-strect, Birkenhead.—19th 
February, 1869. 

494. Curtine Stone, &c., Archibald Munro, Forfar, and William Bennet 
Adamson, Glasgow, Lanarkshire, N.B.—I8th February, 1869. 

511. BREECH-LOADING Fire-arms, Alexander Henry, Edinburgh.—.19th 

February, 1869. 

640. CLIPPING Horses, &c., William Clark, Baker-street, Portman-square, 
London.—3rd March, 1869. 

3076. CLirpinG Horsxs, &c., John Robert Grayson, Princes-square, Bays- 

water, London.—22nd 1 





February, 1869, 


. 


anges ae Sipe oe Sones See aa 


3496. Alfred Savage, Southwark.—-Sth October, 1875. 
3513. ToRNING on the Leaves of Music, John Richard Edmonds, 
Guildford.—9th October, 1875. 


"8521. POUR-WHEELED STEAM very = * oma Touaillon, Paris.—A com- 
munication from 

8522. Furniture Castor, Henri Adrien Bonneville, Piccadilly, London. 
—A communication from Henri Rousseau. 

$528. PreseRvinG Foon, Henry Thompson, Essex-road, Islington, London. 
—11th October, 1875. 

3547. WATERING Piants, Thomas Fuller, ents ees 

3549, BREECH-LOADING Frre-aRs, Romain Piel, Rue Richelieu, Paris. 

3550, Raisinc SUBMERGED SHips, Thomas Arthur Dillon, Lower Sherard- 
street, Dublin. 

3551. Cuzanixa and PottsHine Boots and Sxogs, John Somerville, Edin- 


bu 
a Vetvets, &c., Robert potion and William Renshaw, 

a lafeld -road, Salford.—13th October, 187 

3561. DRrEssine Stone, &c., William Gets tkedaein: Glasgow. 

3565. ScREW PROPELLERS, &e., Ridley Henderson, Tinsbury. 

3563, Feepinc Borrues, Reuben ps, George Phelps, and Charles 
William Phelps, Birmingham. 

3570. Fixishine Woven Fasrics, John Schofield, Henry Gledhill, and 
Henry Watson, alae ik tie .—14th October, 18' 875. 

3580. Fireicnters, W: Cole, I mibe. 

3582. Surps’ Anchors, Edward Willison Lake Price, Strand, London.— 
15th October, 1875. 

3594. VENTILATING, William Pate, Burnley. —A communication from 
Levi Charles Cattell. 

3597. Sewrnc Macuines, John Page Hubbard, High-street, Croydon.— 
16th October, 1875. 

3614. Removixe OxipEe from Merats, &c., Henry Parker Hayhoe, Bury 
8t. Edmunds. 

$616, Bricks, James London Wood, The Retreat, New Southgate.—18th 
October, 1875. 

3618. Meta Rinos, Thomas Brayshaw, Manchester. 

3619. Laprets, Dundas Smith Porteous, Paisley. 

3627. Tittinc Lanp, Edward Hayes, Stoney Stratford. 

3628. Potasn, John Berger Spence, Mark-lane, London. 

3629. MANURES, John Berger Spence, Mark-lane, London.—19th October 
1875. 


3635. BREECH- ang Smat-arms, John Field Swinburn, Birmingham. 

3644. ‘LozENGEs, , William Crosby, Aston, near Birmingham.—20th 
October, 1875. 

3660. PaixtiNa on Burp Latus, &c., Joe Heywood, Green-street, Hud- 
dersfield. 

3662, Watcues, &c., William Jephcott, Birmingham. 

3665, Lime Kitns, John Valentine Mumford, Sheffield.—2lst October, 
1875. 

8678. PoLisHine, John Lt Are Lincoln’s-inn-fields, London.—A 
communication from Joh’ ke.— 22nd October, 1875. 

3685. Lusricators, Henry ieghen, Leicester.—23rd October, 1875. 

8715. Printinc Measurinc Tapes, William Chesterman, Bow Works, 
Sheffield.—26th October, 1875. 

8743. Hinatna, &c., Doors, Alexander Melville Clark, Chancery-lane, 
London. —A communication from Pierre Ernest Gégnon. 

8748, Hoists, Joseph Stannah, Southwark.—28th October, 1875. 

3762, AUTOGRAPHIC PRINTING, Thomas Alva Edison, Newark, New 
Jersey, U.S. --29th October, 1875. 

8782. PoLISHING STONE, John Liddell, Glasgow. wom 

3783. Boovs and SHOES, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—A communication from Carl Friedrich August Schénecker.— 
830th October, 1875. 

8805. Economy of Fuet, Charles Cottew, South Shields.—2nd November, 
1875. 

8821. CoNVERTIBLE GARMENT, Schamu Moritz Moschcowitz, Paris.—3rd 
November, 1875. 

8886. PuDDLING FURNACES, a Smith Casson, Round Oak Works, 
Brierley-hill. —9th November, 187: 

$911. Tannino, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Eugtne Delhort. —10th November, 1875. 

3993. Spinnina Woot, &c., James Edward Wadsworth, Leeds.—17th 
November, 1875. 

4010. PARAsoLs, &c., John Martin, Stoke Newington-road, London.—18th 
November, 1875. 

4147. OPERATING Sewixc Macusnes, Alexander Melville Clark, Chancery- 
lane, | London.—A communication from Messrs. Victor Febvre, Pouget, 
and B iot.—30th Ni ber, 1875. 

4209. ong _— WasrTE, Samuel Wild, New Mills, Derby.—6th 
December, 187 

= Conbhng - Joshua Kidd, Dartmouth-street, London.—8th December, 

875. 


aso. Expansion Jot, Frederick Robert Ellis, Water-street, Liverpool. 
—llth December, 1875. 

= Compressina Arr, &c., mony Percy Holt, Royal Insurance-build- 

ings, Leeds. —13th December, 1 

4339. Sewinc MACHINE Nesom, Alfred Rice Allwood, Alcester.—lith 
December, 1875. 

4414. Gas "FURNACES, Samuel Godfrey and Richard Howson, Middles- 
brough-on-Tees. —20th December, 1875, 

4475. WaTER-CLOsETS, Martin Zadick J ust, Newman’s-court, Cornhill, 
and John Downton, West India Dock- road, Limehouse, London. —23rd 
December, 1875. 

72. Beartnos, Abraham Pengelly, Queen Ann Battery, Coxside.—7th 
January, 1876. 

162. Raitway Sicnauiina, William Harling, Marylebone, London. .-14th 
January, 1876. 

215. WATERPROOFING, Maximilian Zingler, Buckland-crescent, Belsize 
Park, London.—I9th January, 1876. 

303. Borers, Alfred Vincent Newton, Chancery-lane, London. -A com- 
munication from Benjamin Talbot Babbitt. —— January, 1876. 

349. Stream Encines, John Penn, jun., Greenw. 

851. Driuune Hoes in BoILErs, &c., William Clark and James Clark, 
Low Elswick. 

355. Harpenina Woop, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Louis Bertin.—28th January, 1876. 

369. Minine, &c., Toors, William Morgans, Elm, near Frome.—29th 
January, 1876. 

899. RarLway Wuees, William Henry Kitson, Victoria-terrace, Belle 
Vue-road, Leeds.—Ilst February, 1876. 

413. Rartway SiGnauiine, John Carris, York.—2nd February, 1876. 

513. Fittine Lamps, &c., Charles Smith, Muswell Hill Villa, Hornsey.—A 
communication from John Fletcher Collins. 

519. Dryinc Matt, &c., Robert Free, Mistley, near Manningtree.—A 
communication from Pruvost Volant et fils.—9th February, 1876. 

561. Rorary Enornes, William Robert Lake, Southampton-buildings, 
London.—A communication from Timothy Edward Stewart. — 11th 
February, 1876. 

567. DistrisuTinG Type, Herbert John Haddan, Strand, London.—A 
communication from William David Creighton Pattyson. 

589. VenTiLaTinG, William Robert Lake, Southampton-buildings, London. 
—A communication from William Henry St. om and David Groes- 
beck.—12th February, 1876. 





rsons having an interest in o: in opposing any one of such applications 
shoul leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


$134. Hypravutic Brakes or Gun Carriaces, A. Longsdon, Queen- 
Victoria-street.—Dated 7th September, 1875. 
Constructing the hydraulic brakes of gun carriages so that the flow of 
the liquid through the piston can be controlled by valves in the piston, 
which valves are acted upon by means of a spring, so that unless the 
spring is depressed by a lever the valves in the piston are closed, and the 
gun carriage is prevented from moving along the slide. The cylinder of 
the hydraulic brake is attached to the gun vo while the piston is 
the recoi 





575. Gas, Robert Morton, Bridge "House, Nine-elms, Surrey. — 24th 


stationary. is ———— admits o of the gun, as then 
the pressure upon the fluid in the cylinder is much greater than the 








Fes. 25, 1876. 
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of the ee Ee ee 

tant the pressure is reduced below the of the the 

valves are closed and the gun carriage is held firm in its posi until 
the valves are opened by pressing back the spring by means of a lever. - 

3739. VentiLaTion AND Water Supprty, 4. M. Clark, Chancery-lane, 
London.—Dated 28th October, 1875. > 

The invention consists in ig in the roof a water collector or 

receiver which is furnished with distributing pipes to conduct the water 
_to any part of the building, such as being connected — the traps of 
the water-closets, and any fol may rise through the same to the 
outer atmosphere when the pipes are not occupied by water. The pipes 
may be divided to conduct part of the water to the traps and a portion to 
any other part of the building. 

385. Woop Screws anv Screw-privers, W. R. Lake, Southampton-build- 

ings.—Dated 31st January, 1875. 

This invention com a wood screw constructed with a groove or 
nick with sloping aces. The invention further comprises machinery 
for making the aforesaid screws; also an o machine, comprising 
double revolving spindles to hold screw blanks during the 
operation of nicking. The said invention further embraces certain novel 
combinations of parts for giving to the spindles th isite se’ 
revolutions around 





e req - 
their own axes. Also a notched screw-driver cen- 
structed with bevelled lateral edges, whereby slope-nicked screws may be 
driven until their heads are brought flush with the 1 surface of the material 
into which they are forced. 
446. Marquetry, C. W. Spurr and L. Prang, Massachusetts,—Dated 4th 
February, 1876. 
This complete specification describes a new or improved facture 


vessel, the said stopper being kept in its place when not in use means 
of a spring. Mask eter incekabdh at bees Ghionaeaed taoen he eorpe, 
which then acts as an ordinary stopper. 


2777. Boors anp Suoes, C. Soper, Basingstoke.—Dated 6th August, 


1875. 

Cut the boot through the quarter making the front of a tongue 

form of fastening by a strap nt buckle, dispensing with side springs. 

ore Somme Apparatus, 4. Lachmund, Berlin.—Dated 6th August, 
8 


The features of novelty which constitute this invention are, the 
employment of a cylindrical wick, the flame of which is fed by a current 
of air from within and without, by placing the lower end of the wick 
case in communication with the atmosphere, and surroun the same 
by a conical chimney. And also the means for removing the gas gene- 
pag in the petroleum receptacle and preventing the flame from closing 
on itself. 

2780. Locks, @. Kelley, Willenhall.— Dated 6th August, 1875. 

This invention is applicable to the kind of lock known as the rim lock 
and cunsists in forming the back plate and ends of the box of a plate o 
metal having its ends bent forward in the usual way whilst the front 

te and top and bottom edges (or rims) are formed of another plate 

ving its top and bottom edges bent back to form the rims, instead of 
the latter being made of separate pieces riveted to the back ype by 
separate rivets. The angles of the plate bent as described may be made 
to project so as to be polished or otherwise ornamented. 


2783. Numperine Tickets, R. Wilson, Stoke Newington.—Dated 7th 





of veneering, and a mode or process of treating a sheet or veneer of wood. 
to convert it into such a manufacture. The process of pre’ , fa 
veneering backed or to be backed with paper, consists in treating it with 
acid and glycerine, printing or painting upon it, and facing it with shellac 
or other suitable varnish. e product i amma article resulting from 
such treatment is also described and claimed, 

2598. Mournine Envetopss, W. Lyon, Glasgow.—Dated 21st July, 1875. 

The apparatus comprises a table having an endless cloth along 
its top round rollers at each end and below a tightening roller which is 
underneath. One of the end rollers is roughened so as to move the cloth, 
and is fitted with a ratchet feed wheel, by means of whicha ha gine Pate | 
movement is im: to the'cloth. The sheets of paper are laid by han: 
on a board whicb is placed on the endless cloth and moved thereby, and 
the position ef each sheet is determined by a set-frame which is hinged 
to the table, and which is brought down upon each sheet after it has been 
laid and moved forward, in order that the operator may lay the next 
sheet up to it. 

2761. Vevocirepes, J. G, Attenborough, Brigstock, Northampton, and 8. 
F, Mason, Thrapstone.—Dated 5th August, 1875. { 

This invention consists in improvements in the construction of that 
class of velocipedes known as wg oy having two hinder driving wheels 
and one front steering wheel. ie driving wheels are mounted on an 
axle on which they are free to rotate. A flat hoop or ring composed of 
two annular plates of metal placed — to each other is fixed 
eccentrically on the axle, which passes t gh the rear portion thereof. 
A metallic ring is placed between the annular plates, the inner edge 
thereof being furnished with ratchet teeth, and;the external periphery 
thereof with teeth which gear into a pinion placed on the axle. At the 
hinder portion of the hoop are fixed two C romps Two standards or 
supports are attached to the lower portion of the hoop, and have pivoted 
thereon two levers, upon each of which is pivoted a pawl, the same being 
capable of gearing into the ratchet teeth before mentioned. The upper 
ends of the C springs are connected with the levers, which latter can be 
alternately depressed by the feet of the driver, for whom a seat above the 
levers is provided, tension being thereby exerted upon the springs, the 
ends of which are alternately brought downwards, the pawls passin 
over the ratchet teeth until the pressure ceases, when they take into an 
stop the teeth which may have been reached. The elasticity of the sprin, 
in returning to their normal position raises the levers, thus causing the 
metallic ring to rotate in a backward direction, and pressure in a forward 
direction being exerted upon the axle by the springs, the wheels are 
caused to rotate and advance. 


~~ Scotcn Bonnets, R. D. Greenlees, Glasgow.—Dated 5th August, 
875. 


This invention consists in the production and use of ornamental linings 
for knitted balmorals and other Scotch bonnets, these linings being first 
printed in fancy colours with designs of landscapes, human figures, or 
animals ; the design being printed on white or light grounds either upon 
the actual linings or upon se te fabrics, which may afterwards be 
attached to the lining. The designs are printed in the usual manner 
employed in calico colour printing, lithography, or block or plate printing, 
as may be most convenient or desired. 

2768. Communicatina Motion, R. B. Goldsworthy and H. B. Barlow, 
Manchester.— Dated 5th August, 1875. 

This invention consists in driving emery wheels or other grinding and 

ace ey instruments by means of friction discs and pulleys. In per- 
orming this invention, they make use of a large friction disc keyed on the 
driving shaft which is provided with fast and loose pulleys. 6 emery 

wheels or other instruments to be driven are mounted on shafts placed at 
right angles to the driving shaft and a friction pulley is fastened by a 
sliding key to each. 

ies —* MeraL Tupes, H. Kesterton, Birmingham.—Dated 5th August, 

1875. 


The inventor forms the edges of the plates for making tubes by passing 
them through rolls; the plate is then bent under a press by forcing a 
mandril down upon it; the mandril is then forced forward carrying the 
bent plate with it through a matrix which is so formed as to bring the 
edges of the bent plate into ition for welding. The tube is then 
heated in a furnace, the body being protected by covering it with sand, 
so that the edges only may be brought to the welding heat. It is then 
placed in a mould which is formed partly to the shape of the tube 
required; the mould having a slot to admit an external roller; an internal 
piston or mandril is also used in connection with the outside roller, both 
being made to reciprocate together, and by their action the weld is made. 
The outside roller is sometimes fixed to the mould and made to revolve 
so as to draw in the tube to be welded ; in this case the internal man- 
dril or piston is kept stationary, or the tube may be forced between the 
outside roller and the mandril, thus forming the weld. Tubes are also 
formed with a rib, or ribs, running lengthwise for the purpose of screw- 
ing smaller pipes into them. 
2766. Dryina Hops, 7. H. Baker and D. Forbes, Poplar.—Dated 5th 
Auguat, 1875. 
Hollow furnace bars and other 
sage to a chamber, from which it is forced by fan or forcing means 
through channels under the floor to support the matters to be dried, 
These outlets for the air are caused to revolve or change position the 
better -to distribute the’heat given off, or the air may be forced through 
such heating ch ls. To separate caked hops or other matters, a fet 
of steam is employed to act on the massed matters through perforations 
in the part on which they rest, whilst over them is applied a shield, 
holding means being applied to sustain the masses and shield in correct 
position. 


S707. Exectric Licut, &. @. Brewer, Chancery-lane.—Dated 5th August, 
875. 


ges are employed to heat air in its 





The features of novelty :which constitute this invention are,—First, 
placing the carbons on insulators. Secondly, introducing the metal into 
the carbon and connecting it by hinges. Thirdly, producing nitrogen gas 
by rarifying the air in the globe by means of the lighted carbons, and 
letting the ‘heated air escape. Fourthly, filling up the space in globe and 
having the least possible air in the globe, and using an automatic mechan- 
ism for the passage of the electric current from one carbon to the other 
in case of breakage of one of the carbons. 


2768. Boxtina, J. Aubin, Boulevard de Strasbourg, Paris.—Dated 5th 
August, 1875. 

A chamber is formed between the millstone and the hood or casing, 
in which a screen is lodged for brushes on the runner to act upon the 
meal to bolt it into a receptacle beneath, from which it is removed by a 
scraper into a shoot. 

2769. Ramway Points, W. J. Curtis, Hornsey.—Dated 5th August, 1875. 

This invention relates to improved a of apparatus whereby 
a locomotive engine or carriage in running against a facing point or 
switch acts automatically to close the point in the event of the point 
being partially open. The points are also held immovably until the train 
has passed. The apparatus is et ec yen to switches made in 
accordance with the principle descri' and shown in the specification 
and drawings of letters patent granted to the said William Joseph Curtis, 
dated 7th February, 1874, No. 502; but the apparatus -—~ be applied to 
switches of the ordinary construction by means of a suitable mechanism. 
For this purpose bars or plates are arranged within and against the rail, 
which being ‘connected with the apparatus working the points, if the 
points should be partially open, the plate by the side of the rail will be 
partially raised above the line of the track of the flange of the — 
wheels, which then depress the bar and close the points, which are hel 
immovably until the train has passed. Connection is made with a bolt 
or plate, which is by this means pressed against the apparatus of the 
switch which closes it if pea keeps the switch thus closed and im- 
has . 


movable until the train 


2776. Stoppers ror Borties, D. Elias, Southport.—Dated 6th August, 


1875. 
borage wee opto a sto) 4 
grooves, channels, or forations. em} 
piece to act on the stoppers so as to open the 


for a bottle or vessel with 
alever thumb 
of the bottle or 
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August, 1875. 
i ti fi to the production of tickets and other like 
articles which have to be bered in jive order, and especially 
to the numbering of them in sheets of 100 (more or less) which may be 
afterwards divided into separate tickets by any ordinary squares. Phe 
invention is chiefly based on the employment of a number of discs or 
wheels, each of which carries on its periphery t representing the 
‘numbers 0 and 1 to 9 placed at equal distances apart thereon. These type- 
g discs in sets of ten (with several others without type for the 
hereinafter explained) are arranged in circles so as together to 
constitute asortof compound cylinder. Thus if there are 10 circles, 
each composed of 10 type discs, and each disc having 10 numbers on its 
periphery, there will be in all 1000 numbers, but only one number on 
each of the 100 discs can actually form at the same time part of the 
periphery of the compound cylinder of discs, If an ordinary inking 
a be arranged in connection with these discs so as to supply ink 
ereto, and if an ordinary blanket cylinder provided with the usual 
grippers be likewise arranged in connection with the disc cylinder, so as 
to bring the sheet of paper in contact with the disc cylinder when 
revolving, it will be understood that in one revolution of the cylinder one 
hundred numbers will be printed on the sheet as it passes ugh the 
machine. If the discs be then all made by suitable mechanism, to move 
a portion of a revolution on their axis so as to bring another number on 
each disc to the periphery of the compound cylinder, the next sheet 
— through the machine will be printed with 100 numbers differin; 
rom those on the first sheet ; and similar changes will be made ‘until a 
the 10 faces of each disc have been brought into use and 10 sheets raing 
in all 1000 tickets have been numbered. If additional type discs be wi 
or type wheels each extending all round the cylinder, such discs or 
wheels being numbered from 0 to 9 or from 0 to 99, tickets can be printed 
up to 10,000, or 100,000, if necessary, transposing the first prin sheet 
to suit each packet. of tickets. The sheets numbered as hereinbefore 
ores may be printed with the ordinary subject matter before being 
fed to this machine, or they may be fed to this machine in the white 
state, and be Page therein by any ordinary printing mechanism form- 
ing part of the machine by which the three operations of numbering, 
printing, and collating, are performed in one, and either before or after 
the printing of the numbers as thought best. The numbered and printed 
sheets may be deposited by this bine as numbered, and be afterwards 
conveyed to a cutting machine, or any suitable cutting mechanism may 
be attached to the numbering machine so as to cut the sheets into separate 
tickets, and arrange such tickets in consecutive ;order. And where 
required the surfaces of the tickets may be coloured in stripes by com- 
bining with the machine a ruling machine, such as now ordinarily 
adopted for producing such stripes. . 
2784. Mowine anp Reapinea Macuines, J. T. Dann, North Brixton. 
—Dated 7th August, 1875. 
Double action substituted for single, by employing an extra cutting 
blade working backwards and producing in connection with the saw 
teeth a similar effect to a pair of scissors. 


2785. Baskets anv Baas, A. Jones, Tollington Park.—Dated 7th August, 
875, 


1875. 

Constructing a basket or a bag by joining together strips of wood of 
any thickness and width by weaving, tying, stitching, glueing, pasting, 

umming, and otherwise connecting them with wire, string, yarn, paper, 
fan, and cloth, or any such. 

2786. Torrepors, C. A. McEvoy, Bear-lane, Southwark.—Dated Tth 
August, 1875. 

This provisional specification describes ‘various fuses, electrical ones to 
be worked from shore or frdém a torpede boat or by percussion and also 
mechanical percussion ones, ‘The propulsion is obtained by fluid under 
pressure escaping through rotating tangential pipes carrying screw blades 
at the rear of the torpedo, . 

2787. Execrric Sicnais, J. H. Johnson, Lincoln’s-inn-jlelds.—Dated 7th 
August, 1875. 

This invention relates to the production of electric lights to be employed 
in signalling and to the apparatus employed therefor, and consists in 
producing night signals that will comply with the international maritime 
code of signa! The apparatus employed to complete what is termed a 
set of signals consists of a distributor or divider, a commutator, and the 
lamps. The distributing apparatus consists of a cylinder of any suitable 
non-conducting material,carrying a number of pieces of metal provided 
each with two projecting arms which as the cylinder rotates dip into 
troughs ccntuining mercury for the purpose of transmitting the current of 
electricity from the py! to the commutator with which the troughs 
are in communication. he commutator consists of three cylinders 
capable of occupying different positions, and provided with suitable 
contact pieces for conducting the current of electricity to any one or more 
of the lamps according to the signal t6 be given. The lamps are 
constructed in such a way as that one of their electrodes is animated bya 
rapid vibratory motion in such a manner that if the electrodes are 
in the illuminating current a spark will be produced at each contact. 
2788. Corrins, J. Larkman, Chelsea, and J. Diprose, Kennington Park-road. 

—Dated 7th August, 1875, 

This invention has for its objects the so making of coffins that 
previously to interment they shall possess all the strength, solidity, and 
appearance of coffins as ordinarily constructed, and that subsequently to 
interment they shall be speedily resolved by the natural pressure and 
moisture of the soil or earth, and shall thus enable the latter similarly to 
rapidly effect by its resolvent action the natural dissolution of the body 
in the manner most conducive to sanitary requirements and the better 
maintenance of the public health and to prevent the deleterious 
saturation of thesoil. ‘To attain and effect these objects and requirements 
the invention consists mainly in constructing or forming the body or 
the principal portion of the coffin of any suitable materials of a much 
more perishable or destructible nature than wood, the ordinary materials 
of which coffins are made, when subject to the conditions and resolvent 
actions consequent upon interment in the soil of the earth. 

2789. Stream Generators, J. 8. Barton, Southampton-buildings.—Dated 
7th August, 1875. 

This invention of improvements in steamin bo ilers consists in arranging 
a number of vertica) tubes close together and connected by upper and lower 
chambers, the water in the tubes being compelled to ascend in a spiral 
munner by the insertion of a spiral wire into the water space, the whole 
being built into a brick casing, the heated gases passing through and 
round all the tubes. In connection with this boiler the inventor uses an 
improved double safety valve, a small valve and spindle being in com- 
munication with the a valve for the purpose of controlling its action, 
the valve being applicable also to any steam generator or beiler. 

2791. Carvine, S. Notton, St, Claude Jura, France.—Dated 7th August, 
1875, 


A guide point is caused to work by an attendant over a pattern, and 
corresponding engraving tools are caused to engrave and reproduce the 
required pattern on the materials to be carved. Two parallelogram 
frames are caused to incline backwards or forwards as the position of the 
tools may be required to be changed. 

2793. Fire-arms, J. Needham, Hammersmith.—Dated 7th August, 1875. 

This invention relates to a upon an invention for which 
letters patent were granted. to Joseph Needham, dated April 7, 1874, No. 
1205, for improvements in fire-arms, and the | present provisional specifica- 
tion describes various modificati of an: diti to the arrang t 
of the various parts described in the specification of the said former 
letters patent. 

2794. Swimmine, J. J. Rowley, Sheffield.—Dated 7th August, 1875. 

This invention consists in the peculiar construction of the said apparatus 
which comprises a shoe or sandal provided with flaps or wings whose 
operation is somewhat analogous to the foot of an aquatic bird. 

2795. Lepoens, A. Pettitt, Li l.—Dated 9th August, 1875. 

The features of novelty which constitute this invention consist in 
forming a duplex letter index so that the enterer can see the index either 
to the right or left, and has no occasion to turn back for reference. The 
index is alphabetically lettered upon which are lettered on both sides 
and attached one above the other on respective pages. In binding 
ledgers and other books, the spring or hard back pieces are placed on the 

















outside of the back, and of width less than the combined of the 
book, which tends to preserve the book and strengthens hg tar 


ares. Ser, A. Longsdon, Queen Victoria-street.—Dated 9th August 


Strengthening shields applicable to armoured vessels or protective con- 
structions against the penetration or destructive effects vu! jectiles, by 
providing strong metal frames, into the ves of whi @ armour 

lates are fitted, whereby the edges of the plates are completely protected 


y the outside flanges of the frames. the spaces between the 
frames when applied to ships with wood, iron, or other suitable material 
to form smooth exterior surface, which may then be coated with copper 
or other covering. , 

2797. Cixvers, 4. Sauvée, Purliament-street.—Dated 9th August, 1875. 

This invention consists in mixing tap or flue cinders, forge scales, or 
any iron ore, after they have been ulated or broken up with coal, and 
passing the mixture through a tegrator, which reduces it intoa 
powder. This is then placed in acoking oven. During the coking the 
reduction of the cinder is effected. When the coke produced is used in 
smelting, the whole of the iron contained therein is found in the pig iron 
produced, th forge and foundry pig iron may be produced by this 
process, whish may be applied to ail kind of cinders, hammer or mill 
scales, and iron ores, whose reduction is difficult. 

2798. Discnaraina Sewaae, J. Robinson, Littlehampton.—Dated 9th 
August, 1875. 

This invention consists in an arrangement of divided tanks, the sewa: 
being carried into the lower division, the tidal water passing into the 
upper division and flowing into and diluting the sewage, which dilute 
po is afterwards allowed to flow into the ebb tide, and is so carried 
ou sea, 


2799. Fotp1ne, Coverina, AnD Pastino Paper, W. R. Lake, Southampton- 
buildings.—Dated 9th August, 1875. 

According to these improvements the inventor attaches a pasting device 
to an ordinary folding machine, so that the folds of the printed sheet 
coming together at the back of the signature or section all be pasted 
in gy and when trimmed or the outer folds cut, the paper shall be 
held together atthe back folds as it is when stitched, He also 
attaches to the said machine a covering device or mechanism, whereby 
an independent sheet of Mm pad of proper size to form a cover for the 
principal sheets may be to the machine, folded and pasted on the 
pages folded, and pasted by the machine, 

2800. Uritisinc Hear rrom Kitns, §. Brierley, Whitecroft, Accri 
—Dated 9th August, 1875. ‘ ” . Acgue 

This invention consists in surrounding the kiln or oven with a water 
casing at the lower end of which is the fire grate, thefwater chamber is con- 
nected by pipes toa boiler. The combustion of fuel is promoted by means 
of a jet of steam passing through a pipe surrounded a water casing. 
A second fire is placed under or near the boiler, from which the steam 
taken to the steam engine or for other purpose to which it may be applied. 
2001. Yootnare Warer Cuosers, J. Dodd, Liverpool.—Dated 9th 

ugust, ‘ 

The features of novelty which constitute this invention consist in 
forming immediately under the and directly above the soil pipe of a 
complete closet, a ventilating orifice to which may be attached a pipe 
leading into the open air. The flushing rims of the water-closet basins 
are carried all round the basin, the back and frontof the rim being provided 
with stops to direct the stream of water. 

2808. Execrric Te.ecrapns, R. Morley, Palmerston-buildings.—Dated 9th 

Ro a TO 

n automatic telegrap! nm which chemically prepared r is em- 
ployed, the production of coloured marks pn the ph on ah is 
accompanied in the systems now employed with an unevenness and 
spreading of the colour which is in itself sufficient to obscure the 
intervals between the different signs forming the letters. This invention 
has for its object to avoid these diffivulties by discharging a battery upon 
the receiving apparatus at the same time that the line is traversed by 
currents from two batteries alternately positive and negative. To obtain 
these results an arrangement of apparatus, battery, and connections, 
represented by a diagram d to the specification, is employed. The 
specification also describes an arrangement for transmitting signals at a 
high rate of speed at the same time in opposite directions over one wire. 
— _ PROPELLERS, A. M. Clark, Chancery-lane.—Dated 9th August, 








This invention consists of a carrier for the scull, fan, or other object to 
be worked crossing the axis of the crank shaft by which it is worked, 
and having u holder or regulator to prevent the rotation of the carrier 
and thus maintain the blade, fan, or other device to be worked in its 
working position, the said holder or guide being free to oscillate on or in 

, g8 or supports to accommodate itself to the movements of the 
carrier which it holds, 

2805. Srorrino Borrtes, C. Growbman, Odessa.—Dated 9th August, 1875. 

The bottle is closed by an internal valve pressed by a spring against 
the end of a short tube in the neck of the bottle. This valve is fitted on 
astem passing through and out into the recess at the bottom of the 
bottle where it is provided with a knob for operating the same. 

2806. Avupip_e ALARM Siana.s, N. J. Holmes, Regent's Park.—Dated 10th 
August, 1875. ; 

These improvements consist in the manner of constructing audible 
alarm signals, such as fog horns or trumpets, to produce a maximum 
amount of sound or noise with simple mechanical and acoustical 
arrangement of parts. By means of this ii.yroved construction the 
inventor is enabled to form what he designates a P d or mixture 
reed fog alarm, which consists of two or more separate and independent 
reed vibrators in connection with the ordinary trumpet-shaped tube. 
These reed vibrators are adjusted to speak either in unison, fifth, or 
octave, or other musical interval best calculated to produce in combina- 
tion a powerful sound when actuated by a current of compressed air 
supplied by any of the ordinary methods well known. 

2807. Portas.e Bann, FB. W. Hodgetts, Moreton-wn-the-Marsh, Gloucester- 
shire.—Dated 10th August, 1875. 

The novelty of this invention consists in binding up wheat or other 
harvest produce by the use of a length of cord made of cocoa fibre or other 
suitable material, with knots at one end and a hook formed of wire or 
flat metal fastened to the other end, which is placed around the sheaf 
and secured by ‘ing the hook within one or other of the knots at the 
other end, to adjust it to the size of the sheaf. 

2808. CHaraine Borries, J. Waugh, Glasgow.—Dated 10th August, 1875. 

The features of novelty which constitute this invention are, the appe- 
ratus for charging bottles or other vessels, and the means for closing such 
bottles or other vessels containing gaseous or effervescing liquids; also 
the use of glycerine for passing the stopperc into the bottles, and the 
conical tubes. 

2809. Boors anp Suoxs, 7. Mabane and BE. English, Leeds. —Dated 10th 
August, 1875. 

The features of novelty which constitute this invention are :—Dis- 
pensing almost entirely with paste. The lining or foundation is laid on 
side of the “‘ upper,” reversing it so that it can be sewn to the “upper” 
and elastic. The lining is turned back to cover stitches. 

2811. Seraratine Grits, F. Wirth, Frankfort-on-the-Maine.—Dated 10th 
August, 1875. 

This invention has for its object the separation of groats and bran by 
means of centrifugal force in combination with currents of air. The 
groats pass through an inclined sieve of wire gauze which can be 
stretched by screwed stretching bars and fall through hoppers (the 
openings from which are adjustable) upon horizontal revelving discs 
where they are thrown by centrifugal force, the larger and heavier 
particies falling into the outer compartment of a receptacle divided into 
concentric compartments. The lighter particles fall into the next coms 
partment, and the dust and dirt are drawn into a central compartment, 
and thence into a dust chamber by an exhausting fan, The revolving 
discs carry scrapers which discharge the cleaned and assorted groats 
thxough openings at the bottom of the tric compartments, into 
pipes. 
£812. Bieacuine Sirk, 7. J. Smith, Fleet-strect.—Dated 10th August, 1875. 

This consists in the employment for the above purpose of binoxide of 
barium alone, or of the same binoxide with the addition of either per- 
manganic acid or the permanganates of magnesia and lime, ‘or a mixture 
of these permanganates with alkaline permanganates. 

2813. Direct-actina Steam Pompine Exornes, H. Cherry, Aston.—Dated 
10th August, 1875. . 

The improvements constituting this invention are as follows:—On the 
steam pm hi the steam chest containing the main slide vaive is bolted 
in the usual way. The steam chest is bored out at f 
the ms which move the main valve. The subsidiary valve which 
admits steam to them is placed on the connecting part of the % 
The subsidiary valve moves at right angles to the motion of the pistons 
and is worked by tappets by the main pistons. The edges and exhaust 
cavity of the subsidiary valve are sha in such a manner that in normal 
working the steam is cut off, and the exhaust opened to the pistons at 
such points in the stroke that the main valve travel its normal 
stroke, but if the main piston travel beyond its normal distance then the 
subsidiary valve will receive a longer travel, and its and exhaust 
cavity be’ so di that the steam will be cut off earlier, and the 
exhaust opened earlier to the pistons which move the main slide valve, 
thus shortening its stroke. 

2814. Trimminas, J. Page, Croydon.—Dated 10th August, 1875. 


This invention relates to improvements in the manufacture of orna- 


mental trimmings suitable on joyed for trim ladies’ and 
children’s dresses, furniture, 4 , or other ed ag 
other te: fabric is era , by 
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into lengths of widths, which may be employed as trimmings 
for the above- readily to the surface 
of articles of dress or other textile fa by on or otherwise, 


1875. 
In carrying out this inven 
thick layers and is n 
a current of cold or hot air forced in by means of suitable tuyeres rom a 
blowing distil 


ible 
certain amount of heat, which can be utilised. The ash of the sea wrack 
reduced to a doughy state falls into fixed or movable crucibles or pots, 
from which it is extracted to withdraw the soda, 
ing products. 


2816. Tuinwinc Turnips, W. Alsop, Eccleshall.—Dated 11th August, 
1875. 


This consists of a frame mounted on wheels and furnished 
with draft gear and with stilts or handles. To this frame is suspended 
by one end a lever, at the other end of which is fixed the hoe. The lever 
receives an motion from one of the wheels by means of a suit- 
gearing. The lever is not necessarily 
directly from the frame, but may be attached to it in such a manner that 
the hoe during each reciprocation may also dip downwards. The hoe 
has two blades placed back to back at an angle with each other. The 
blades are sometimes made narrower at one end than the other, and are 
sometimes furnished with teeth, and sometimes one blade is arranged to 
turn over at each reciprocation. Two or more hoes may be used on as 
many pendulous levers, arranged to work either simultaneously or with 
alternate action. Th 
rear end, arranged in such a manner that the hoe or hoes may be 
readily raised or lowered. To allow this to be donc the more easily the 
draught bar is made to work in a vertical guide bracket at the front part 
of the frame. 

2817. Catcric Prime Motor, Z. G. Brewer, Chancery-lane.—Dated 11th 
August, 1875. 

The features of novelty which censtitute this invention are,—First, the 
employment of a tant, hanged, and fined body of air, alter- 
nately heated and cooled by being caused to over heating and cool- 
ing surfaces by means of moving alembics or cylinders, and actin; 
upon one or both sides of a piston or pistons, either directly or throug 
the medium of a liquid seal or buffer. Secondly, the arrangement of 
governor for regulating the speed of the motor, and also the means of 
ge constant level of the aforesaid liquid or hydraulic seal or 

nuffer, 

2818. Bett Fasteners, J. Fairbank and A. Hollings, Leeds.—Dated 11th 
August, 1875. 

Flat wire with ends bent up and inclined towards each other. An 
adjustable gauge is used for punching the holes in belt ; the two ends to 
be fastened are brought together, and the wires passed through the holes 
and hammered down. 

2819. Gas Burners, W. R. Lake, Southampton-buildings.—Dated 11th 
August, 1875. 

The objects of this invention are, First, to provide a burner which will 
ae oe gas without noise, and whose parts regulating the 
supply can easily placed in ition and easily exchanged without. 
disturbing the adjustment of the pillar or the gallery supporting the 
shade. Further, to make the pillar or burner holder adjustable, so that 
the gallery and shade can be adjusted horizontally and permanently 
secured in that postion. 

2820. Boats, F. Limouzin, Penge.—Dated 11th August, 1875. 

Boats are made with deep bilge portions, flat bottoms, and have 
vertical bulgy sides to enable them to sit upon the water and maintain 
buoyancy. e boats may have sides fastened to bottom trunks, to 
which the fore and aft peaks, as bow and stern portions, may be attached 





e machine is provided with a small wheel near its | ] 


lusively to the lower at which the iron may be got from 
banks Tees. Bryer of the goods in the manufacture 
which the iron is needed are so keen in their negotiations with 
iron-using firms here that to get the orders, advantage has to be 
taken of only a very few shillings in the price per ton of the metal 


uired. 
Phe absence of orders of much value for plates of the qualities 
more generally used, of which the producers in South Staffordshire 


in | are just now complaining, is perceptible likewise in North Stafford- 


, is 

shire, where the now almost historic plate mill at the .Ravensdale 
works of Messrs. Robert Heath and has been wholly stopped 
until trade shall have revived. The extensive strip and mills 
of these works are kept on, and so are the Biddulph and Norton 
works of the same firm. The closing of the plate mill at Ravens- 
dale is the more noteworthy, inasmuch as it was to supply this mill 
with its.needed puddled iron that Mr. Heath put up the great 
plant of ten Danks furnaces. At one time needs nine of these 


were in tion, but, latterly, owing to a want of trade, only 
five have going. Now all have been stopped, and with them 
the eight re i hand furnaces. No more in North than 


affordskire. 
in South Staffo ire has the making of iron been recently 
attended with much profit; and it must not be assumed that 


ed | because this Danks plant has been stopped, that therefore the 


puddling of iron by machinery at Ravensdale is more costly than 
the puddling of iron by the old furnaces in other works. I am 
assured that the difference in working is in every in favour 
of the Danks, and that the stopping of the Ravensdale plate mill 
is Que to the large falling off in the demand for plates, combined 
with the position of the mill, which is not so central as the other 
ess conspicuous plate mills that belong to Messrs, Heath and Sons. 
Foundry pigs are in better relative demand than average 
qualities, and it is not unlikely that this feature of the pig iron 
trade will continue to be noticed. All the foundries at which 
massive hollow castings are produced remain, as for some time past 
I have been able to report of them, in much activity; nor should 
there be any reasonable fear that the demand will fall off. 
the contrary, the probabilities are altogether the other way; for 
as the days lengthen, and the weather is otherwise more suitable 
for outdoor operations, the civil engineers will be better customers 
to the pipe makers. All the + foundry pits are turning out 
mains abdonvate in considerable quantities, Much less, however, 
is being done in other leading departments of engineering concerns. 
For example, there is just now quite a dearth of orders tor mill 
and forge castings. This was only to be expected at a time when 
the finished iron industry is simply depressed. 

There is much talk amongst the trade just now about the effects 
upon the proprietary of firms of long standing in the iron trade of 
this district of the death of one or other of the partners, together 
with the expiration of partnership contracts. It is regarded as 
likely that as to one of these firms a a member of the new 

roprietary will be Sir John Brown. If this should prove to 
5 true, and Sir Jehn should take an active part in the management 
of the concern, his accession to the list of Staffordshire ironmasters 
cannot but operate to the advancement of the South Staffordshire 
iron industry. 

Only those collieries where the supply relates almost exclusively 
to the fuel needed by the householders are at all moderately occu- 
pied ; the rest can keep on the pits hardly halftime. The Cannock 
district is that in which most work is being done. Even in the 
Dudley district, where the very best furnace and forge coal is to 





or in a piece with. 
2822. Branines ror Mitts, &c., P. Jones, Cardif.—Dated 11th August, 
1875. 


This invention consists in forming holes in the inner face of metal 
bearings and in filling these holes flush with the said face with any 
suitable hard wood with the grain running at right angles thereto. 


2823. Cray Topacco Pires, R. Golding, Tooting.—Dated 11th August, 
1875, 


In carrying out the invention according to one modification a ‘‘ roll” 
or rough pipe block is first formed in one mould or pair of half moulds, 
and is afterwards transferred to and finished in a second mould; in 
another modification, however, the moulding is all performed in one 
mould. An important feature of the invention is the adaptation of the 
—— for using clay of extreme stiffness, und thereby producing 
pipes of great strength. The bowl part of the mould is shaped as plainly 
as possible, and a considerable part of it from the mouth inwards is made 
truly cylindrical, or it might be prismatic, so that the plunger works in 
it like a close fitting piston in a cylinder. The pressure of the plunger 
on the clay in the bowl causes the clay to fill into the stem part of the 
pipe, and the completion of the forcing process is known by the clay 
reaching the end of the stem. The clay is at once moulded in a tubular 
form in consequence of a wire being held in the mould whilst the clay is 
being forced in. 

2824. Measurinc Gavoe, W. H. Laidler, Bow Common.~ Dated 11th 
August, 1875. 

In accordance with this invention a screw spindle is arranged, which 
is connected to an improved sliding block or box working up and down 
or to and fro with the said screw spindle over different scales of 
measurement forming the main part of the instrument, to which is 
attachei an improved form of arm or finger which can be inserted into a 
small hole or be otherwise applied for the purpose of obtaining an exact 
measurement. This invention also relates toa liar arrangement of 
the sliding box attached to the screw spindle and working up and down 
with the said screw as it may be actuated, backwards or forwards, the 
said box indicating at one view nine or more measurements by one appli- 
cation. This improved gauge is self-acting, and is so arranged as to show 
various scales of measurement over which it passes without any a. 
ment whatever, excepting only the first movement or application of the 
instrument to the plate or material required to be measured. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MAKERS of finished iron who have not for ten years been deficient 
in orders enough to keep their works going, reported to-day on 
‘Change, in Birmingham, that they are altogether without specifi- 
cations; yet they are makers of good iron, and stand high in the 
market. When a change from this state of things will be seen is, 
they remark, a doubtful matter. The prospects of the spring 
trade are not cheering. By this time of the year it is usual for the 
spring orders to be mostly placed; but if there are any to come 
out they are certainly very tardy in appearing. The experience of 
these firms is the experience in only a minor degree of others. 
There is obviously less work being done at the mills and forges 
throughout South Staffordshire and East Worcestershire, and, 
indeed, likewise, throughout Shropshire and North Staffordshire, 
than even last week. There are hundreds of hands altogether unem- 
ployed, whilst very many more are working only short time. 

Bars are but little inquired after; merchants keep well stocked ; 
the smaller buyers, who are consumers likewise, are doing but 
little; and certain of the larger consumers are negotiating with 
the North of England, whence, judging from the offers that are 
being made here, they believe that they can get certainly a portion 
of the bars which they require on more favourable terms than 
orders for the same kind can be placed in this district. Not less 
than £8 will be taken by makers of a certain class of bars ; others, 
who for some time past have been quoting £9, are less rigid in 
their demands ; very little business is done in £10 bars, and very 
excellent iron is freely on offer at £9 10s. South Welsh bars are 
to be had at £7 7s. 6d. to £7 12s. 6d. 

They are the makers of the first qualities alone who are at all 
well employed in the plate mills. A few makers of considerable 
repute maintain the improved position I last week reported ; but 
the plate mills gen ly are sadly in want of work. This week 
the quotations of local firms suffer disadvantage by comparison 
with those of Middlesbrough for somewhat similar qualities. 
Middlesbrough plates are now to be had at from 2s. 6d. to 5s. 
under the previous rates. The advance of 5s. in Middlesbrough 
plates has not, as a rule, been upheld, and the iron of that part of 
the kingdom is, in comparison with the general demand of the 


market, more sought after than for some time past. This is due ' £50. 


be d, and whence likewise much fuel is forwarded to the 
domestic markets, the colliers cannot be employed anything like 
full time. In truth, the leading colliery owner of that district 
could, if the coal were demanded, send into the market several 
times more than he is now able to sell. Earl Dudley, however, 
keeps up his prices and rigidly adheres to the standard weights. 
In this last respect his lordship is the exception, perhaps the sole 
exception, Many other firms who are even now worse off for orders 
than himself are compelled to court trade by selling as a ton con- 
siderably more than ewt., and as a boat-load much over the 
orthodox 20 tons. For several years past it has not been possible 
for a buyer to get such excellent weight as is now, with some little 
manceuvring, easily to be obtained. 

Ironmaking property is just now ata discount. My readers are 
aware of the very low sum which was offered for the Parkfield pig 
making and colliery concern. Mills and forges are not more 
=e This was clearly enough shown when on Friday in last 
week it was attempted to sell the Cyclops Works, situated at the 
Pleck, Walsall, and formerly owned by the late Mr. Edward 
Russell. For this property, upon which during the last five or six 
years over £27,030 has been expended, no other offer than £10,000 was 
made. A comparatively similar result followed the subsequent 
putting up of the sheet mill formerly held under lease from Mr. 
Charles Yardley, and called Yardley Sheet Mill. 

Mr. Stephen Thompson, the wealthy iron and tinplate manufac- 
turer who has retired from the firm of Thompson, Hatton, and 
Co., leaving that concern to be now carried on by ‘‘ Hatton, Sons, 
and Co.,” has become the purchaser of the Lanesfield Ironworks, 
between Wolverhampton and Bilston. These works have seen a 
great deal of vicissitude, and in a few years have passed through 
many hands. Its repute has not been high, but Mr. Thompson, 
who wrought so substantial a change in the Bradley Tin Plate 
Works when he became its owner, will soon have greatly improved 
its status. Beneath it the coal is understood te be lying intact; yet 
the prevailing depression,in the iron trade has enabled Mr. Thompson 
to become the possessor of it on terms which may reasonably be 
regarded as decidedly favourable. Iron only has hitherto been 
produced at Lanesfield, but henceforth Mr. Thompson will adapt 
the works to tinplate making, and will here carry on that branch 
of manufacture. 

Mr. F. W. Gerhard, of Coseley, is continuing the experiments in 
which he has for some time been engaged, with a view to the eceno- 
mical production of iron. Most recently he has given attention to 
the lessening of waste in metal which is too often seen in the 
quality of the tap and flue cinder which flows from the puddling 
and mill furnace respectively. This waste, he asserts, arises 
from a deficiency of chemical knowledge on the part of the 
workers. He communicates that he recently had the opportunity 
of having some tons of pig iron and scrap, melted with a compound 
flux or fettling which he had discovered, and that the result 
was as he had anticipated—that on searching the residue or slag, 
he only occasionally found a few globules or shots of iron. This 
“compound flux” not only, he says, prevents a waste of iron to 
the extent of from 2 cwt. to 24 cwt. on the ton, but also contains, 
in addition to its liquifying properties, the cconomical elements of 
purifying iron which calcined cinder, locally termed “bull-dog,” 
does not. The flux, Mr. Gerhard adds, may be obtained “at only 
a few shillings per ton.” He further asserts that it will enable 
oxides of iron—hematites and magnetites—to be made “in a pro- 
perly constructed puddling furnace direct from the ore into 
wrought iron.” If Mr. Gerhard can accomplish all this he wlll be 
doing great things for the whole iron industry. In the matter of 
making iron direct he would be solving the problem upon which 
our best metallurgical chemists are now engaged wherever iron- 
stone exists. I understand that he has expressed his views to cer- 
tain leading ironmakers in South Staffordshire, but that he declines 
+ gaa them until his discovery has been legally pro- 
At the annual general meeting, on Tuesday, of the shareholders 
of the Patent Nut and Bolt Company, Limited, Birmingham, 
the chairman—Mr. H. D. Pochin—said that the very satisfactory 
report of the directors—the substance of which has previously 
appeared in THE ENGINEER—was due to the twelvemonth havin 
been highly favourable to manufacturing operations. Raw materia 
had been cheaper and labour less expensive, and the market had 
been constantly falling. The amount due on debentures had been 
lessened frem £25,900 to £13,800, and by 1877 that item would be 
cleared from the accounts. Creditors owed £39,527, as against 








£47,000 in 1874 and £81,000 in 1873; and the reserve fund of 
,000 had been invested outside the company, so that it could 





y be into money when required. The estate was 


1,276, and £10,259 had been nde 

improving the tramway, and in an 

to increase the output and render the obtaining of coal more 

stock in hand represented £36,723, com: 

1874, and £119,000 in 1872. e amount dus from 

£71,000, as against £76,000 in 1874, and £62,000. The 

; adopted, and a dividend of 10 per cent. for the past 
inquiry has been held at Leami by Mr. Morgan, C.E., 

an inspector of the Local Government. , relative to an appli- 

eation by the local Town Council to borrow £20,000, to be 


principally in obtaining a new water supply. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tue iron trade of this district is in as unsatisfactory position as 
it is possible to be. In fact, it can scarcely be said that there is 
any real trade doing at all, and for both pig and manufactured iron 
there is but the most meagre inquiry. Prices ere week 
have again shown a weakening tendency, but, n the 
inducements, in the shape of eonsiderable concessions, held out 

sellers, who in some cases, indeed, seem disposed to entertain 
ost any offer in reason to secure business, buyers still hold 
aloof, and orders are extremely difficult to obtain, Lan pig 
iron is nominally without change from last week, No. 3 foundry at 
the works being quoted at. 59. 6d., No. 4 fo 58s. 6d. 
per ton, but at these prices there is no business doing in con- 
sequence of the low rates at which other brands are off 
in the district, and makers as a rule are chiefly working on ol 
orders secured at the close of last year. The present very limited 
production has, however, prevented the accumulation of any heavy 
stocks at the works, and any spurt in the demand would of course 
soon make itself felt, but of this there is at least no immediate 
In Middlesbrough iron delivered in this district, named 
rands are quoted at 58s. 6d. to 58s. 9d. for No. 3 foundry, 58s. for 
No. 4 foundry, and 57s. 9d. for No. 4 forge, but ordinary brands 
are Offering at fully 6d. to 1s. per ton under these figures. 
Manufactured iron continues exceedingly dull, and makers are 
working off their old orders without being able to secure new ones to 
take their place. The quotations for bar iron are about as under : 
Staffordshire bars, £8; Lancashire and Sheffield ditto, £7 15s.; 
Middlesbrough, £7 12s. 6d. to £7 15s. per ton delivered into this 
district. Wheels and axles are in request. 

There is no improvement to report in the position of the coal 
trade. An ‘senieans of round coal is offering in the market, for 
which there is very little demand, and although the list quotations 
are not materially altered from last week, there is a continued 
downward tendency in prices caused by the underselling of the 
smaller firms, who are desirous to clear out their supplies. Good 
Arley coal at the pit mouth in the Wigan district can now be bought 
at from 12s. to 13s. per ton. Pemberton four feet, at from 10s. 
to 11s., and common coal ranges about 8s, to 8s, 6d. per ton. For 
good classes of engine fuel, although there is no material increase 
in the demand, there is a disposition on the part of colliery pro- 
prietors to ask rather more money in consequence of the present 
very limited production. Good burgy at the pit mouth is now 

uoted at 6s. 3d. to 6s. 6d., and in some cases 7s. per ton ; and 
k 4s, to 4s. 6d., and as high as 5s. per ton at the pit for 
qualities, but common sorts can still be bought at low prices. 

A general meeting of the shareholders in Andrew Knowles and 
Sons, Limited, was held on Tuesday at Manchester, and the report 
submitted by the directors showed that the company, notwith- 
standing the depressed state of the coal trade, is in a most satis- 
factory position. The total profits for the last year amounted to 
£112,268 ; and during the two years of the we? operations 
the net profits on the capital called up and paid had amounted to 
upwards of 50 percent. It was resolved to ——— £53,125 
out of last year’s profits to the payment of a dividend of 124 per 
cent., to £21,968 to the reserve fund, which now amounts to 
£117,779, and to carry £3534 forward to the next account. The 
directors stated that the get of coal and the quantity sold during 
1875 had been in excess of those of the previous year, but the 
prices realised had been lower, and this had accounted for the 
diminished profit accrued —— year. 

A private meeting of South Lancashire colliery proprietors was, 
I enlevtnd. held at Liverpool on Monday, to take into considera- 
tion the wages question. ig, eo gpemey of reductions of 20 per cent. 
and 25 per cent. were made, but any final resolution was deferred 
until an adjournment, which will be held in the course of a few 
days. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) P 

Few items of even ordinary interest have transpired in connec- 
tion with the iron trade of the district during the past week. 
Everything remains in the same quiet, sluggish condition which 
has been so general for several months past, and there are but the 
slightest tokens of any real improvement in the finished iron 
departments. It is true that at two or three establishments which 
have for many years made such matters their specialités, hoops, 
boiler-plates and ship-plates are in fairly good uest, but it is 
none the less a fact that even these works are anything but fully 
employed. They are, however, clearly and appreciably better off 
than such of their neighbours as are devoted to the production of 
ordinary merchant iron. aap myst for tires are also being 
worked out here and there, mainly on account of the railway wagon 
builders or home railway companies. The opening out of so many 
new pits in South Yorkehire and Derbyshire has necessitated an 
enormous increase in the number of hired wagons, which are for 
the most part supplied by the many local wagon companies, 
which have had them eonstructed in the immediate neighbour- 
hood. Pig iron is a little weaker, both as to demand and values, 
in consequence of the decline of prices in other localities, and 
also owing to the fact that the production hereabout is more than 
— to the demand, taking into consideration the quantity of 

orth Lincolnshire and Cleveland pig which is brought here. 
Millom hematite at the works are No. 1, 78s. to 80s.; No. 2, 76s, 
to 77s. 6d.; and No. 3, 74s, to 75s.; Millom ordinary, No. 3, 72s.; 
No. 4, 71s. 6d.; No. 5, 71s.; mottled, 78s. to 80s.; and white, 
79s. to 80s. per ton, with 2} off for net cash. Maryport quotations 
are steady at the figures given in this day’s price list. A good 
Derbyshire No. 3 is quoted at 63s. to 65s, at works, 

The rail trade is still in a quiet state, very few of the mills 
having any orders of bulk in hand. I hear of an order. for 
2000 tons of steel rails having been placed with a local concern b 
a leading home railway ——7 at a price per ton which wi 
hardly leave outside £8 when expenses have been deducted. 
The Manchester, Sheffield, and Lincolnshire Railway Company, 
which formerly bought large parcels of steel rails here, is now out 
of the field, the company having commenced rolling and re-rolli 
for their own requirements at new works which have been 
at Gorton, near Manchester. Some of the Lancashire firms are 
formidable competitors with Sheffield houses for North and North- 
Western orders, and also for those emanating from the Irish rail- 
ways, as they are nearer the shipping port, and consequently save 
a good deal in the way of carriage expenses. 

A few orders of limited size are in course of execution for patent 
conical, and other buffers, as also for railway carriage, wagon, and 
engine springs. Most of these, except the latter, are for the rail- 
way carriage and wagon builders. 

Sestentir steel itself is in some little request, partly for tires and 
rails, and partly for use in forgings or for minor purposes. The 
cutlery manufacturers are ing more and more in the habit of 
using this material in place of the much more expensive cast steel 
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the difference in price being, in many instances, fully 40 to 50 
cent. in favour of Bessemer. . ™ 
eae Mest nelatene produced in moderate pantie at 

local works, for use in making, sundry 
gueciliel pusicasn, laabenh af ervalts Gest. ‘ 


The annual ay 29 Yong nacery sae the Midland Iron Company, 
Limited, which been looked for with a deal of interest, 
was issued to the shareholders on Saturday The 


; company, 
remarked, a couple of years ago paid over 60 per cent. 
dividend, and last year a large division was also made. 
states that the net 
out of which, with a balance brought forward from last year, a 
dividend is proposed of 8 per cent. On August 27th last, continues 
the report, a circular was issued to the shareholders informing 
them that the repairs to machinery caused by the accident in the 
early part of the year, by stopping the works several weeks, had 
absorbed a large proportion of the profits made. The plant and 
machinery are now in condition. The  proened hoop mill being 
insufficient to satisfy the increasing demand for hoops of the com- 
pany’s manufacture, an additional mill of the kind is being erected 
at an estimated cost of between £5000 and £6000. 

I am glad to hear that Mr. W. V. Lamb, for many years 
superintendent of the rolling stock department of the Manchester, 
Sheffield, and Lincolnshire Railway Company—a post which he gave 
» | owing to a misunderstanding between himself and other 
officials—has been appointed traffic manager of the Severn and 
Wye Railway at Lydney, Gloucestershire. 

On Monday the question as to the secretaryship of the South 
Yorkshire Miners’ Association; which has for some weeks been a 
cause of much agitation and ferment in the district, was finally 
settled at a ely attended meeting of delegates held at Barnsley. 
There were eight candidates, amongst them being Mr. Philip Casey, 
who was at one time joint secretary with the late John Normansell, 
and who would doubtless have been again elected had he not damaged 
his chances by ill-timed and somewhat plausible explanations as to 
the accounts of the association. Mr. J. Frith, Parkgate, was 
elected secretary, Mr. Casey being fourth in point of the votes 
given to him. 

The re of the directors of the Rotherham, Masborough, and 
Holmes Coal Company, Limited, a concern which paid 80 per cent. 
twelve months back, is now forthcoming, and furnishes additional 
evidence, if such were needed, ofthe depressed state of trade. 
The directors state that the depression in the iron trade has had its 
effects on the price of coal. The profits for the past year have 
been £5246, After paying interest on the preference capital, the 
balance has been placed towards the reduction of expenditure on 
capital account, The expenditure on the newcoke ovens, &c., hasbeen 
£11,859; the new shaft was suspended at the High Hazle seam, 
which be being worked satisfactorily, as also is the slack washing 
ap) us, 

he trade generally is very quiet, and there is beginning to be 
considerable underselling in all departments of it. For instance, 
although steam coal to the railway companies is nominally quoted 
10s. 6d., yet at least one local colliery concern is supplying one 
of the largest companies at about 7s. 6d. per ton. The Ilkeston 
and Rutland collieries, Derbyshire, are lowering wages, as also is 
the Stanton Iron Company. 

A company has just been formed for the purpose of buying and 
working the well-known collieries of the late J. and G. Wells, at 
Eckington, Renishaw, and Killamarsh, North Derbyshire. Its 
capital is £200,000 in £50 shares, the whole of which is said to 
have been privately subscribed by the directors, who are as follows: 
—Thomas Rhodes (chairman), Had‘eld, near Manchester; Eli 
Lees, 102, Lancaster-gate, London ; Thomas Vickers, Manchester; 
Joseph Garsides, Worksop; Walter Scott Davy, Sheffield; and 
Joseph Camm Colver, Sheffield. The purchase money is £185,450. 
The property comprises at Eckington an unworked area of about 
750 acres of Silkstone and 450 acres of the Parkgate seams; and 
at the new Killamarsh sinking a large area of the Sitwell and 
Silkstone seams. I understand that the royalties are £120 per 
acre (rent) for the Silkstone seam at Eckington and £100 for each of 
the other beds of coal. There are several pits in the undertaking, 
together with large coke ovens, &c. The remuneration of the 
directors is fixed at £1200 per annum, to be divided amongst them 
according to the number of their atiendances, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

In the coal and iron trades of the North of England the main 
events of the past week have been the publication of the long 
pending awards in reference to the proposed reductions of wages in 
’ the Durham coal trade and the ironstone mining industry of 
Cleveland. In the former case aclaim for a reduction on under- 
ground wages to the extent of 20 per cent. and of above-ground 
labour to the extent of 13) per cent., was made some three months 
ago by the associated coalowners. The progress of the arbitration 
that thereupon ensued has been fully noticed in my letters from 
time to time, and I need not now refer to it further than with a 
view to remarking that on the figures brought out by the 
accountants who examined the books of all the collieries in the 
county, with the pw of ascertaining the realised selling price 
of coal, the ciaim of the owners with reference to the under- 
ground workmen was afterwards reduced to 14°6 per cent., and it 
was upon this latter claim that Mr. Hopwood, M.P., the umpire, 
was asked to adjudicate. 

The award of Mr. Hopwood, dated the 16th inst., provides that 
‘*there shall be a reduction of 7 per cent. in the present rate of 

es paid to the underground men employed in or about the said 
collieries, and a reduction of 4 per cent. in the present rate of 
— paid to the surface men employed in or about the said 
collieries. And I award and direct that the said reductions shall 
take effect and begin with and from the commencement of the next 
pay which shall happen after the date of this my award.” In the 
case of the 124 per cent. claimed for the cokemen, who are 
dealt with in a separate award, Mr. Hopwood has decided 
on a reduction of 4 per cent., which will bring them within 
11 per cent. of the wages paid in 1871. Appended to both 
awards Mr. Hopwood has the following important note :— 
‘* Without presuming to dictate to men so competent to judge for 
themselves as the parties to the present arbitration are, I would 
express the hope that some self-adjusting principle or standard may 
be discovered for the regulation of the rate of wages, at once more 
simple, ready, and less expensive than arbitration. If both sides 
will apply themselves heartily to this problem, there is little doubt 
it ma; solved.” So far as I have been able to ascertain, the 
award appears to have given a considerable degree of satisfaction 
to both sides, the owners not expecting, on the one hand, that they 
would get the full reduction claimed, nor the miners looking, on 
the other, for no reduction at all, 


In the Cleveland ironstone mining arbitration, Mr. L L. Bell, | 


M.P., for the owners; Mr. Macdonald, M.P., for the men ; and 
Mr. Serjeant Wheeler, Q.C., the umpire, have jointly agreed upon 
an award which leaves the wages of hewers at one penny ton 
below the rates heretofore paid, while the wages of “day” or ‘‘datal” 
hands have been reduced to the extent of five per cent. This 
decision leaves the wages of the miners at precisely the same figure 
as in 1871. The award was based mainly upon the selling price of 
pig iron, which has fallen in Cleveland to the extent of 8s. or 9s, 
i~ ton since the wages of the ironstone miners were last disturbed. 

e reduction of one penny per ton, was, I believe, pretty gene- 
rally expected, although I am given to understand that the owners 
agreed to be satisfied with that int before proceeding to arbi- 
tration at 

These two disturbing influences having now beer removed, it is 
interesting to notice the tendencies of trade, as exhibited by the 





790, Ba, 
fit for the year is £3537 9s. 8d., ti 


business done on Change at Middlesbrough. It was pretty largely ' 


calculated that a reduction of miners’ wages: would 

reduction in the pri bl Dagek and this result has already been 
accomplished... At Tuesday’s iron market there was very little 
business done ‘buyers demanded reduced rates, and 
sellers were unwilling to concede them. Some No. 8 changed 
hands atas low as 49s., but 50s, was the price ately quited, and 
I understand that the latter is looked upon as the official quota- 
tion. But the tendency is a ire and no effort on 
the part of makers or speculators is likely to arrest it. There is 
plenty of iron on the market, and a — quantity than usual is 
‘now going into stock, notwithstanding the opening of the naviga- 

on season. 


In the finished iron trade there is no improvement to note. 
Plate makers continue to do a fair amount of business, but other- 
wise the mills and forges of the district are very deficient of work. 
Engineers are, on the whole, pretty full.of orders, and the Dar- 
lington Forge Company has an unusually large amount of work on 
hand, including a very heavy shaft intended for a pumping engine 
to be erected at a new colliery near Sunderland. ipbuilders also 
are in a better position than they occupied some theo ago. 

The dispute in the Tyne chemical trade still continues. The 
masters have been willing all along to submit the question of a 
reduction to arbitration, but this offer has been declined by a large 
number of the men, and especially by the coopers, who maintain 
that their wages will not suffer any further reduction. 

The dispute at North Bi Colliery has been arranged, 
the men having agreed to submit their differences to the joint 
committee of masters and men appointed to deal with local dis 
putes in the Durham coal'trade, 

The Northuml erland colliery enginemen, at an interview with 
their employers on Saturday, agreed to submit to a reduction of 
4 per cent., or 2d. per day, in lieu of the 20 percent. reduction de- 
manded by the employers ‘The latter would not accept this pro- 
posal, but offered to submit the whole case to arbitration, and the 
prevailing impression is that the matter will eventually be dealt 
with in this way. 

Throughout the North of England there seems to be now a dis- 

sition on the part of both employers and employed to settle 

own to a course of steady industry, and to spare no effort to woo 
the return of fortune’s favours, which have of late been so sparingly 
distributed. The pitmen of both Durham and Northumberland 
evince an exceptionally eager disposition to work as regularly as 
they are permitted, but in the great majority of cases the men 
cannot put in full time, and it is extremely difficult.to make ends 
meet with the two or three days’ work allowed to many thousands. 
It cannot be said that there is any improvement in the coal trade. 
Prices have still a downward tendency, and there is much reason 
to fear that we shall not witness any improvement for some time 
tocome. It is rather significant of the depressed condition of the 
trade that the mineral traffic receipts of the North-Eastern Rail- 
way for the week ending Saturday last show a decline of over £4000 
as compared with the same week in 1875, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Since last week there has been another reduction in prices in 
the Glasgow iron market, and business on the whole has been dull. 
Warrants decreased about 1s. per ton, and the fall in makers’ 
brands has been greater—in some instances as much as 23. 6d. and 
3s. Prices have been falling, with only a few breaks, gradually 
since the opening of the year, the total decrease in makers’ 
shipping brands, as compared with the quotations of the first week 
of January, being about 5s., while warrants have fallen from 5s, 
to 5s. 6d. Business in the warrant market opened steadily on 
Friday at 60s. 9d. cash, and improved 14d., afterwards receding to 
the opening figure. The market was flat at the opening on 
Monday. Beginning at 63s. 3d. cash, the prices receded in the 
course of the day to 59s, 9d., or just 1s. under the closing figure of 
Friday, and the ber of transactions was limited. ‘Tuesday’s 
market was also flat, at a further decline, there being a small 
business at from 59s, 6d. and 59s. 44d. month open, to 59s. 3d. cash 
and fourteen days. Wednesday’s warrant market was inactive, 
with limited business at 59s. and 59s. 3d. one month open, and 
59s. 14d. cash. To-day—Thursday—the tone was quiet and steady, 
and 1500 tons were done at 59s, one month open and fixed. 

The values of the makers’ shipping brands have ail given way 
again this week, as will be seen by a comparison of the ‘‘ prices cur- 
rent” in another column with those of the previous week. G.m.b., 
No. 1 and 3, declined 1s. each ; Gartsherrie, No. 1, 2s. 6d., No. 3, 
2s. 6d ; Coltness, No. 1, 2s. 6d.; No. 3, 1s. ; Summerlee, Nos. 1 and 
3, 1s.; Langloan, No. 1, 3s.; No. 3, 2s.; Carnbroe, No. 1 and 3, 
2s.; Monkland, Nos. 1 and 3, 1s. 6d.; Clyde, No. 1; 1s., No. 3, 
6d. ; Govan, Nos. 1, 2s; No. 3, 1s. 6d. ; Calder, No, 1, 1s. 6d.; 
No. 3, 2s. ; Glengarnock, Nos. 1 and 3, 2s.; Eglington and Dal- 
mellington, Nos. 1 and 3, 2s. 6d. each; Shotts, Nos, 1 and 3, 2s. ; 
Kinneil, No. 1, 1s.; No. 3, 6d. 

The shipments of pig iron from Scotch ports for the week ending 
the 19th inst. amounted to 4637 tons, showing a decrease of 4496 
as compared with those of the corresponding week of 1875, The 
imports of Middlesbrough pigs at Grangemouth for the week were 
5139 tons, being an increase of 1370 over those of the corresponding 
week of last year. 

The manufactured iron trade continues dull, though there is just 
now a fair quantity of work in the manufacture of ship plates and 
boiler plates. Orders for general purposes are scarce, and the 
quantities of machinery, finished iron, and castings at present 
being shipped from the Clyde are small. Contracts, it is of some 
importance to explain, are being accepted regularly at figures 
| below the nominal quotations which have stood without alteration 
| for a considerable tims. In the case of a large contract between 
| Messrs, Thomas Edington and Son,and Messrs D. Y. Stewart and 
| Company, of this city, and the Glasgoy Corporation Waterworks 
| Commissioners, for the supply of pipes and special castings for the 

works in the Blane and Endrick Valleys and for mains in the city, 
T am informed that for the six months, February to July, 1876, the 
contractors have agreed that the price shall be 18s, 6d. per ton less 
| than for the first six months of the contract. 
Though the coal market is dull from the seller’s point of view, 
it is yet the case that a great quantity of fuel is changing hands. 
| But the production is out of all proportion too large for the 
| demand, and the result is that accumulations at the collieries are 
| now fast becoming the rule instead of the exception, This week 
| there has been a very poor demand for spliat coals, which have 
| fallen in price about 6d. per ton, and the inquiry for house and 
steam coals is also inactive. Prices have gone back overhead at 
least 3d. per ton on all sorts. Household coals are selling in Glasgow 
at frem 13s. 6d. to 16s, per 24 ewt., delivered ; the f.o.b. prices per 
ton being, household, 8s. 64. to 9s, 9d.; steam, 8s. 3d. to 10s. 3d.; 
splint, 8s, to 8s. 9d.; Wishaw main, 7s. 6d. to 83.; smithy, 13s. 6d. 
to 13s. 9d. At the pits, ell coal, per ton, sells at from 7s. 3d. to 
9s. 3d.; main, 5s. 9d. to 6s. 9d.; splint, 5s. 6d. to 7s. 6d.; dross, 
9d. to 3s, 

The strike among the Glasgow miners continues, though there is 
hardly any hope of the men gaining their‘object, viz., an advance 
of 1s. per day on their wages. A meeting of the men was held at 
Rutherglenfa few days ago, when it was unanimously agreed to con- 
tinue the struggle. This resolution was to have been expected, 

nding the action now being taken by the miners in other dis- 

1icts, some of whom have been contributing to the support of the 
Glasgow men, In the important districts of Hamilton, Larkhall, 
Wishaw, and Motherwell, deputatiens have been waiting upon the 
employers soliciting an adygnce, and it is believed that the future 
action of the Glasgow men®will depend much upon the success or 
otherwise attending these deputations. I understand that the 
latter have so far in every instance met with a refusal of their 
request, so that there appears no hope of the men succeeding at 














present. .Mr. Macdonald, M.P., is about to.call the great body of 
pa:abe Dibsheladenlatal ak the sponte. at ex costencentoms 
of tke bill he intre at the opening e parli 
session, rs weg sina of es employers in some way more 
lizble than they are a ive compensaticn to men injured. 
pee A Snyes ae of Bsn killed by accident in the mines, 
'e' are ‘orw: to every mining locality for signature 
and there can be no doubt the colliers, will landee aan te b 
it remains to be seen what effect the petitions will have eandie 
Legislature. In this part of the country accidents in the pits are 
more numerous at present than I remember to have noticed for a 
series of years. ‘fhe Mines Regulation Act of 1872, and the 
‘* Special Rules ” adopted under it, are so stringent that, if carried 
out, an accident would to be an impossibility, but as the 


majority of the casualties are due to falls fr.m the roofs, the pre- . 


sumption is that, in his anxiety to make a wage out of the present 
rate of pay, the miner is not so careful in the erection of pit props 
as he was wont to be. 

The Glasgow Water Commissioners are engaged in the con- 
struction of pumping works on the Clyde beyond the city in the 
east, with the object of supplying a number of manufacturers in 
that quarter, to whom they me bound to do so under a private 
Act d in 1866. The contract for the laying of the pipes has 
just been let to Mr. David Manwell, a gentleman who has executed 
other similar works to the satisfaction of the commissioners. The 
contract includes the laying of 2620 tons of pipes, varying from 
42in. to 4in. in diameter The Police Commissioners of the Burgh of 
Motherwell, in Lanarkshire, are about to construct a e 
reservoir, filters, distributing tank, iron pipe conduit, and other 
works necessary for a fresh supply of water to that town. The 
works have been designed by Mr. W. R. Copland, C.E., 83, West 
Regent-street, Glasgow. 

In connection with the works requisite to give access te a large 
new central station, which the Caledonian Railway Company are 
about to erect in Glasgow, a viaduct will be thrown across the 
river Clyde, right over the river steamboat quay, at the Broomie- 
law. There will be upwards of 2000 tons of iron in the contract for 
this bridge, which has, I understand, been designed by Messrs. Blyth 
and Cunningham, C-.E., 135, George-street, Edinburgh. Under Acts 
obtained for the purpose in 1873 and 1875, the company will de- 
molish a great amount of veiuable property for the erection of their 
station and lines leading into it, and they will have to cross le- 
street by a bridge as well asthe Clyde. The works of the City 
Union Railway’s new central station in St. Enoch-square, Glasgow, 
are making satisfactory progress. The arches and masonry are well 
advanced, and Messrs. Andrew Handyside and Co., of Derby, have 
got twoof the massive iron ribs of the arch that will support the 
station roof erected. These ribs will be fifteen in number, placed 
36ft. 10in. apart, while the span of the arch will be 198ft., and its 
height in the centre from the platform 80ft. This station will 
form the terminus in Glasgow of the new through route to London, 
which will be opened for passenger traffic in a month or two, over 
the Midland extension, from Settle to Carlisle, and thence to 
Glasgow by the Glasgow and South-Western, 

Messrs. Burrel and Son, of Glasgow, the owners of the ill-fated 
Strathelyde, which was sunk in collision with the Franconia, off 
Dover, last week, have just purchased a substitute for that vessel 
in the steamer Lanarkshire, owned by Messrs. Turnbull, Martin 
and Co., of Glasgow, and built by Messrs, Blackwood and Gordon, 
of Port Glasgow, who were also the builders of the Strathclyde. 
The Lanarkshire will be placed on the London and Mediterranean 
route without delay. 5 " 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

Ir the Welsh iron trade recedes in importance, it is but natural 
that its sister industry, coal, should come in for fuller notice, 
especially as the aréa of coal is rapidly increasing, and the events 
occurring within thatareaare of greatmoment. In avisit to Aberdare 
this week I was astonished %o find to what an extent the London 
coal trade had been developed in that valley. The Great Western 
Railway Company have now twenty-four locomotives expressly for 
conveying coal from Aberdare to London. Four more are to be 
added in a few days, and two in addition are to be stationed on the 
Dowlais route. The route from Aberdare is via Pontypool Road, 
and Caerleon, falling into the South Wales line at Newport. This 


» is the most direct London route, and I shall expect to see it figure 


both for mail and passenger conveyance in a short time. 

Most of the Scybornewydd, and all of the Bwillfa outputs are 
now sent to London. 

While on the subject of railways, I may notice that the Taff 
Vale is progressitig with its Llancaiach branch, and that an inten- 
tion is said to be entertained by the Great Western to continue 
their line from Dowlais by way of Cwm-Rhyd-y-Bedd to Merthyr. 
This railway company are credited with a desire to become rs 
of the Plymouth Ironworks, which as a compact and well-arranged 
works, adapted: for hot blast, and easily fitted with appliances for 
steel, would be worthy of their attention should Mr. Fothergill be 
disposed to agree to a sale; and in addition the Plymouth Company 
have a tramway, easily convertible into a railway, which would 
enable the Great Western to dispense with running power on the 
Taff. I hear nothing now of the Hirwain and Rhondda Railway, 
which was to give another outlet fromthe Rhondda Valley—perhaps 
the most wonderful valley of coal in the United _—? om. New 
collieries are beginning to swell the coal stream to Cardiff, and even 
the make of coke is steadily pursued, though the demand is but 
slight. At the New Cymmer and at Llwynypia stocks are increasing, 
and the coke is of admirable quality. Cory’s new pit, near Quaker's 
Yard, is now turning out 250 tons daily, and the Navigation, which 
is owned by the same firm, has now been thoroughly repaired after 
the fire, and is in full operation. 

There is an increasing disquietude amongst the house coal colliers, 
anda few pits are idle in consequence. They objected to the reduction 
announced by the Conciliation Committee, which I understand in 
some cases amounts to 1s. 53d. per ton, instead of 2s. 24d. The 
men say they shall lose 2s. 2}. per day, and so strong is the feeling 
entertained, that a large delegate meeting was held, but the majority 
agreed to abide by the decision. 

The steam coal men are tranquil, but prices obtainable at Cardiff 
are far from remunerative, and such is the quantity of the best 
steam measures now for sale, that even the small margin of profit 
has .been reduced, and buyers are striving assiduously to force 
down the prices still lower. 

Collieries working inferior coals are likely to beabandoned. Several 
will be closed in the Merthyr and Aberdare valleys at the end of 
March, unless a demand for this kind of coal should arise. 

Notice has been issued by the Brynmawr and Naniyglo Com- 
pany that all contracts will cease at the end of March. This has 
cast a gloom over the district, but as I write information is received 
that possibly only a reduction is meditated, and an impression 
prevails in addition that a leading railway company are in negotia- 
tion for the works. It is a singular fact that whenever any ircn 
works are in the market, or in a depressed state, some enterprising 
railway company are put down as age buyers, quite ignoring 
the fact that railway shareholders look with marked distrust upon 
such movemeitts. 

The Bristol Tramway Company have declared a dividend of 10 
per cent. »»4 2} per cent. bonus. : ; 

Tin is looking up. consignments left this week from Swan- 
sea for Lisbon, but prices are such that a reduction seems inevitable. 

At Lydney the tinplate manufactory of Thomas and Company 
turned out 1300 boxes of plates last week. Prices average 23s. per 
box against 47s. and 50s. in 1873, thus showing as great, if not 
greater, depreciation than in coal or rails. E 

Rails maintain the last quotations, but I have heard of a quotation 


given for steel rails at £8 10s. A leading rail inspectcr remarks 
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be obtained for 30s. more than iro: 

Sneeibdivhan 6 find ctsck of gubiied her, 20,000 tons I should esti- 
mate at the least. Briton Ferry are also working stock, and there 
is a prevailing opinion that the worst times of the trade have been 


Mass meetings have been aoe this week in Monmouthshire, 
but the oder hae -: ” t strictly private. The impression is, 
—s + resistance is intended to the house 

uction. The ee Adare Colliery is to be brought 
to othe hammer at Neath on March 7th; the area of the property is 
860 acres. The Waunarlwydd men are on strike. 
Two men were burnt by an explosion in the mainway of one of 
the Brynmawr and Nantyglo pits last week. 








PRICES CURRENT OF IRON AND STEEL. 

Tue following prices are corrected up to last night, but it should be 
borne in ssted font tn useny cones makers are prepared to ee 
eee tracts. It is obvi cases 

and terms, or to give more than the market ain rs makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 
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deliverable alongside. 
Govan—No. 1.2 «. «o. 8 
No.8... .- «. 8 
At Broomielaw. 
Calder—No. 1... + oe 
NO. 3.0 ce o 
At Port Dundas. 
Messrs. Whitwell and Co.'s Stockton net prices (on trucks) are—No. 
£2 16s. 6d.; No. 3, £2 12s.; No. 4 Forge, £2 10s. 
Wates—No. 2, f.0.b., Newport.. o oe 
Forge (at works).. e oe . 
DersysHine.—No. 1, at Sheffield ee ° 
No. 3.. 


CLEVELAND—Prices at works— 
No. 1 ° oo ee 
No. ec ce 
No. 8 .. ° ee ee 
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HEMATITE, at works, 2} dis. for prompt cash— 
illom “ Bessemer “—No. 1 .. es 
No. 2.. o 
No. 3 .. ° 
Ordinary No. 3 .. 
No. 4.. 
No. 
Mottled and white.. 
Magenta me 3 - 
No. : o- 


No. 
Mottled oy white.. +e 
“* Bessemer ”—No. 1 
No. 2 
No. 3 
Wa es.—No. 2, f.e.b. (furnace) Seseet. ° ee 


~~ Bars— 
No stare, fe Comper, f.0.b. Cardiff or Newport 
o.b. Card! ee ee oe oe 


MANUFACTURED IRON. 
Sarp PLates— 


Middlesbro’, at works 7 15s, 
Pearson and Knowles Co. ‘best (24 dis. re wa 
Glasgow, f.0 b. .. oe ee os £8 10s. 
BorLer PLates— 
“ Warrington,” to 5 cwt. oo onal oe 
Do. best best ee ee ee es : 
Do. treble best. oe oe 315 0 
*} per cent. discount for cash. The Pearson and’ Knowles Co.'s prices 
nished iron include delivery at station in Liverpool, Manchester, or 
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Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
wling and Low Moor, terms in each case 2} dis, for cash in pay- 
ment. of ww 3 accounts or 1} per cent. dis. for cash in lieu 
of three months’ b E 
Under 2} cwt. = oe e oe per ewt. 
24 cwt. and under 3 cwt. .. ee ee 
3 cwt. os Skewt. .. ee oe ° 
3h ewt. =. 4 cwt. .. ee oe ee 
4 cwt. = 5 cwt. eo o oe 
5 cwt. a 6 cwt. « oe ee ee 
6 cwt. - 7 cw it os ° ee o. 
7 cwt. and upwards .. . 
Plates exceeding 6ft. wide, “Os. per ewt. extra. Hammered and 
chequered plates, ot all plates differing from a square form or regular 
“re, extra per cwt. 3s. 
Taylor Bros.’ boiler plates 6d. per cwt. less; 
wiing and Low Moor. 
w,f.o.b. « £9 0s. to 10 0 
+ el best,” to 5 cwt., to 4ft. ‘Gin. wide, and to 
30 superficial feet, per toni at works .. . } 
best 


their terms as 


Best oe ee ee o oe 

Best best best, “to 4 owt. ee ee ee ee oe 
Special, to 3 ewt.. 

Usual extras for overweight, sketches, &e.” 

Barrows and Sons : 

Best, per ton sae at works .. *. . 

Best best oe ee o o* eo 

Best charcoal. oe oe ee oo ° ee 

Cleveland .. * oe £9 to 

Wales, at Aberdare—Coke pls ates ee ee ee 


ANGLE IRon— 
Bowling and Low Moor (terms as above). per cwt. 
Land T iron, not exceeding ten united inches .. 
For each additional inch extra per cwt., 1s. 
“ Warrington "—less 2 per cent. for cash—from 1 by 1 
bth pF mip oe ee ee 
Best boiler do., per ton ee oo 
Whitwell and Co. (less 3 discount) per ton ee oe 
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T-iron, as above, 10s. extra.” 
Angie and T bars, Sin. to 9in., 10s. extra. 
9in. to 10in.; 20s. extra. 
Cleveland ee oe oe oe -. £710 to 


Earl of Dudley (terms as below) :— 
Round Oak, not exceeding 8in. pent ~ best 
ou a 
” ” ” ” Treble ” 
Glasgow, f.o.b. «. oe ee ee ee £8 8s. 
Bar Irnon— 
Bowling, Low Moor, and Taylor Bros., (terms as above., 
per cwt. 
Flat, round, or square, to 3} cwt. oe oe os 
Do., 3} to 5 cwt. oe oe oe oe os ee 
Do., 5cwt. and upwards .. ee ee oo 
Flats—i}in. by gin. and upwards, . oe oe a 
» under gin. thick to}in. .. oe oe oe 
> — in. tojin. .. ee eo ee ee 
ander din. 

For on jin. less than liin. wide extra, 
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10s. per ton. 





and upwards 
-1é6in. oe oo 
and 5-léin. .. 


in. and w 

9-16in. and jin. .. o 

T-lsin. and fim: oe 

5-1 oe ee. oe 

geet 
same as above. 

Chain iron, same sizes as above, extra 

Best bars and rods, extra per c’ 


“ Monmoor,” at the works, per ton— 
Bars, din. to 3in. round and square, or to Gin. flat 
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ewt., 
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Best best = 
Rivét iron, usual sizes.. .. oe eo 
Best best .. ° oe oe oo 
Usual extras. 
Glasgow, f.o.b. .. oe oe eo oo 
Barrows and Sons, at works, per ton short : 
Rounds and squares, jin. to3in. .. 
a lin. by jin. eee. Soap. oe 
BE eee 
Best scrap oe ee ee 
Best chain .. oe oe 
Best best charcoal .. oo 


Earl of Dudley, 2} dis., f.0.b., at Round aaa 
Round Oak, rounds up to 3in os 
o> * > “Single best 
” ” ” Double ,, 
o” - »” Treble ,, 
Rivet iron—Single best .. oe oe 
Tre 
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On separate orders of less than 5 cwt. ‘per ton extra, 10s. 


Wales, at College Works, Cardiff—Coke bars, best oe 


Mercuant Bars— 
” Warrington ” (2) dis. for cash) per ton— 
Flats, from lin. to 6in. wide by jin. thick and upwards 
Rounds and squares, from }in. to 3in., best ee oe 
Do., treble best .. oe oo o 
Delivery ‘prices as above. 
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Whitwell and Co., f.0.b. aa sary for ieee per = 


Crown = oo ee ee ee 
Best ee ee a oe om 
Rivet iro ee ee oe 
Crown quality, “Thornaby”. oe oe 
Best 


Best best” .. ee ee oe oo 


SneetT— 
‘Monmoor,” to 8ft. long by 3ft. by 20ft. w.g., per ton } 
at works .. oe oo ee oo ee 
Do., best .. ee oe oo oe oe ee 
Do., best best ee oe ee oo oe ee 
Usual extras. 
Barrows &Sons—to 20 w.g., per ton short, at work 8.. 
21 to 24 W.g. co oe. oe 
P 25 to 27 w.g. o oe 
Do., best .. om ee *e ee extra 
Do., best best oe os ee oe oe 
Do., best charcoal .. ee oe oe ee 
E. P. and W. Baldwin, at works: 
“Severn "—Singles to 20 WB. se 
“Wilden” ,, a 7 ss 
Lid B B ” 
“BBB” 
“B charcoal”. ° 
“EB” oe ee 
Doubles to 24 w. g-, 308.3 and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “EPand W vd ”"  percwt... 
“Unicorn” .. ee oe 
Coke Tin-—“‘ Stour” ee a oe es oe 
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Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 


following delivery. 
Pearson and Knowles Co. (terms as above)— 
“ Dallam ”"—Singles, to 20 w.g. 
Best, 10s.; best best, 30s. per ton extra. 


Crowther Bros. and Morgan (at works)— 
Coke Tin—Singles, to 20w.g., to 120in. by 36in, p. cwt. 
Doubles, to 24 w.g., to 96in. by 36in. oe 
Trebles, to 26 w.g., to 84in. by 38in.,.. 
Charcoal Tin—Singles, as above oe or 
Doubles as $0 ee ° 
Trebles oe es 
Best singles, ’as above oe ee 
Best doubles - ee 
Best trebles 
Terms, 2} dis for cash on 10th of the month. ‘Orders 
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and upwards, for shipmentrfree, in 10 cwt. cases. 
J. Tinn, Bristol, delivered in London, a¢ dis. forcash— £ 8. d. 


Doubies . oe ee ee oo oe ee oe 

Trebles .. oe ee . o 
Wales —Treforest Tin- plate Works— 

Charcoal tin (at Cardiff) .. oe ee per cwt... 

Lydney (at works) .. ee ee « £1 1 0 to 
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Kirkstall Forge Co. oe cold blas:, pig, refined, and selected). 
Per ton. 


Plain bars, rolled, viz. 


Rounds, from }in. to 6in. diameter ee oe 
Squares, from }in. to Sin. .. 
Drawn hammered bars, as above, per ton ‘extra.. 
Rivet iron.. ee oe 
Angle iron, 1}in. to 4 in. 
Forgings—Plain shafts under 5 cwt. 
10 cwt. 
20 cwt. 
30 cwt. 
40 cwt. . 
Plain shafts, above 50 ewt., prices according 
to weight and dimensions, 


Piston rods, under 5 cwt. 
s , 0 cwt. 
20 cwt. 

Cranks, under. Ss ewt. oe ’ 

0 ewt. ee ee 
15 ewt. eo . oe 
20 ewt. oe ee 
Crossheads, under 5 cwt. .. ory 


10 cwt. . 
All other uses according to ‘pattern and omen. 
Natt Rops—Glasgow, f.0.b. es ee e 


Raris—Glasgow, f.0.b. oe ee 
Cleveland . ee 
v ales—Tredegar Iron Company 
f.0.b. ne aaa or Cardi. 
Merthyr, f.o b. ° 
For colliery oe, heavy .. ee 
f.o.b. Cardiff. 

Bridge rails to 30 Ib. baiga’ yard run 

(at works) .. ° o 


Rattway Cmairs—Glasgow f.0.b. ee 
Pires—Glasgow, f.o.b. .. oe or e 


STEEL. 
SuerrieLp—At works— 
Spring steel ee oo oe 
Ordinary cast rods ee ar 
Fair average steel oe . 
Sheet ee oe 
Second-class tool.. . oe 
Best special steels o 
Fine rolled, for clock springs, , &e. 
Rails—Siemens (at works) .. 
Bessemer, ordinary .. 
Do. superior .. 
Do. best .. ee 


” ” 


” ” 


” 


2 


“nouocoscoosoo 
oo cooocoocooooon 


WaLrs— 
Rails, f.0.b., Cardiff or Newport 
Rails, at works(D. Owen) .. 


wot 
roan” 


SSSSSSSSSss 


nest 


s 


ecooooocooooe 
sssssss § 


 SESSSSSss 
cooscoocoo 


om | wror 
SSSSBw 
couccooooocoon 


NK OoOUS 


$s 
ont 


to 


cooooow 


~ 


—D 
os’ 


roto 
mrt 


ecocossososo off? 


coooooooo 


PRICES CUBRENT OF COAL, COKE, OIL, &o 
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Canadian . 
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SoutH KEnsINncTon MusEuM.—Visitors during the week ending 
February 19th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9974; mercantile marine, building 
materiale, and other collections, 893. On Wednesday, Fete eg 
and Friday (admission 6d. ), from 10 a.m. to 5 p.m., Museum, 2042; 
mercantile marine, building materials, and other "collections, 92. 
Total, 13,001. Average of corresponding week in former years, 
12, 386. "Total from the opening of the Museum, 14,870,774. 
Patent Office Museum, 3790. Total number since the opening of 
the Museum, free daily (12th May, 1858), 3,394,286. 

ADVICE TO INVENTORS.—The Iron Age, ina "long article, every 
sentence of which is loaded with good sense and aimed with accu- 

, discourses of inventions and inventors, and says, omeng 
many good things, the following which seem to ue the best an 
most timely :—‘‘ In almost all directions, progress has been pushed 
up to a line which the chance inventor rarely succeeds in crossing 
successfully.” —‘‘ The radical defect of most inventions now-a-days 
is that they are prematurely made public by men who have not 
given them proper study.”—‘‘ It is the habit of would-be inventors 
to essay the easy pro lems, already selved satisfactorily, an 
shirk t hose whic! are attended with serious, though not insur- 

diffi These propositions our contem 

illustrates, from = current experience of industry among us, in a 
very interesting and effective way. We are but condensing the 
substance of its article when we offer the following summary of 
the things which an inventor should know, in order to secure 
success for his device. We may be ——— if, for the purpose of 
attracting the eye as well as addressing the reason, we arrange 
the p itions in tabular form, after forthe fashion of the black- 

bean | teaons which are now popular in Sunday schools :— 
Blackboard Lessons for Inventors. 


| 











In the absence of 
which, the invention 


An inventor should 
t— may be 


This requires, in —_ [ 
know w: | 


art, knowledge of 





Unnecessary, 
Inferior, 
Impracticable, 

| Insecure as property. 


| Needs to be invented, 
Has been invented, 
Can be invented, | 
To claim as invented. | 


Practice, 
History, ; 

Science. | 
Language. 





A certain class of inventions, which belong properly to the domain 
of fancy, cannot be subjected to any rules. e men who make 
fortunes by patent medicines, or comical toys, or trifles whose 
characteristic is that they ‘“‘ take,” and become the “ rage,” are 
simply wits—only their clever things are wrought in matter and not 
in words. One might as well instruct people how to be funny as 
lay down laws for such geniuses. But professional inventors of 
this class are like the professional funny folks—they say a great 
many — beat for one good one.—Engineering and Mining 
Journal (New York). 

TuRoatT IngiTaTion.—‘ The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
| irritation, mducing cough and pag g the voice. For these 

ptoms use glycerine in the form of jujubes. Glycerine, in 
i agreeable confections, being in proximity to the pe at the 

r moment they are.excited Bed the act of sucking, becomes actively 
h . 6d. and Is, bones Oy get €.0¢ © eee 

| 1s. 6d., labelled ‘‘ James Epps and Co., gs a Chemists, 
48, Threadneedle- street, and 170, Piccadilly, London.”—[Advt.] 
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. BATAVIA HARBOUR. 

Ar the present moment, when engineers and contractors 
alike suffer from the want of work, it is |pleasant io find 
that very important operations are contemplated even at 
such a distance as Batavia, The Netherlands Government 
have resolved to construct, at the cost of the State, a new 
harbour for Batavia in the island of Java. The Govern- 
ment will, when the preliminaries are matured, let the 
censtruction of the works, by public competition, to Eng- 
lish or foreign contractors. On the 15th February last the 

ification and conditions for the construction of the new 

tavia Harbour, at Tandjong-Priok, with a canal and a 
railway from Batavia to the new harbour, were published 
at the Hague, with the annexed plans, the En trans- 
lation of which has appeared, or is to appear this month, 
and may be seen at the Netherlands consulate in London. 
From what we gathered from the plans, and from reliable 
information, we give herewith in Fig. 1 a plan of the posi- 
tion of the harbour and the town of Batavia, and in Fig. 2 
a sketch of the harbour works to be carried out according 
to the specification. 

The town of Batavia is the capital of the Netherlands’ 
East India possessions, and is situated at the most inward 
point of the bay of the same name. The only communi- 
cation between the town and the sea is by a canal dredged 
between two groynes, but owing to the continued silting 
up of the bay at its mouth, the groynes, together with the 
canal, have been lengthened seawards. This canal has not 
a greater depth than 8ft. or 10ft. below ordinary low 
water, and is only fit for light craft and small lighters 
called “ praauwen,” used for Thading and unloading the 
vessels in the roadstead, and to carry the goods to and 
from the warehouses of Batavia, which are all situated 
along the internal canals of that town. ‘The roadstead is 







excellent, and there was no need at one time to alter its 

ition and spend the enormous sum of money involved 
in the construction of a new harbour, as the communica- 
tion between the roadstead and the town is seldom inter- 
rupted for more than ten or fourteen days throughout the 
whole year. But since the opening of the Suez the 
mode of carrying on the trade with India has been much 
changed. The steam vessels which already carry a great 
deal of the traffic are daily increasing in number, and are 
superseding sailing vessels, consequently any delay in load- 
ing and unloading is of more importance to them than to 
sailing vessels. Moreover, Batavia being a central point 
between India and Australia, in order to obtain its share 
of the trade, will have to afford facility for commerce, and 
shelter, especially to large steamers. Now, at the present 
time, the large steamers from Holland and other countries 
have to take in their cargoes at Batavia, Samarang, and 
Sourabaya on the north coast, which causes sometimes a 
very considerable loss of time, and scarcely leaves any 
opportunity for cleaning and examining the ships and 
engines. In making Batavia a harbour of the first rank, 
and giving all the facilities to the shipping interest, it is 
quite clear that the smaller coasting steamers and vessels 
will bring the cargoes from all other parts of Java to 
Batavia, where they will be shipped for Europe, Aus- 
tralia, and America, The time saved by such an 
arrangement is said to be worth more than double the 
freights upon the transportation of the goods by the 
coasting vessels to the new harbour. 


With regard to the works contemplated, we may point | 
e con- | 


out, in the first place, that’ the spot selected for 
‘struction of the harbour has m fixed after a very 
accurate examination of the Bay of Batavia. Series of 
observations have been carried out, soundings and borings 
taken, and experiments made on the holding er of 
the ground, the results of which are given with the speci- 





fication. These we need not give here, but they show 
that the sea bottom consists, as far as the borings have 
gone of clay, the tp aye being very soft blue clay, 
hich becomes gradually stiffer, till at S6ft. to 50ft. below 
ordinary low water a firm stratum of clay is found. 
The tide, which is very slight and scarcely a at all 
by the current in the bay, clianges once in every twenty- 
four hours. Its range may be called 3ft., the lowest low 
water observed being 0°40 metre: below ordinary low water, 
and the highest flood tide 1°10 metre above ordinary low 
water. e rivers flowing into the bay and causing silt- 
age are situated west of the present groynes, which run 
on either side of the Batavia outer canal, and the siltage 
is materially kept back from travelling eastward by these 
groynes. ard of these groynes only small streams 
run into the bay ; these are, however, nearly free from 
mud, thus explain to a great extent, why the spot 
selected for the construction of the new harbour, named 
Tandjong-Priok, is said to be free from any siltage. 

The outer harbour is to be formed by two breakwaters— 
the western having a length of 1743 metres, and the 
eastern 1963 metres. The western, which is the most ex- 
posed during the west monsoon, has a height of 2°50 metres 
above ordinary low water, and the eastern of 1°50 metres 
above that level. The heads of the breakwaters’ are both 
the same size. The breakwaters are chiefly to be con- 
structed of rubble, and above ordinary low water they 
have to consist of trachyte stone, coral, and sand; the sea- 
face of the western breakwater and of the heads is to be 
protected by concrete blocks thrown into the sea; the 
superstructure of both piers is to consist of concrete blocks 
above the level of ordinary low water. The channel of the 
outer harbour is to be 250 metres wide at the narrowest 
point, and 8:00 metres wide below ordinary low water. 


The inner harbours—of which for the p-esent only the 
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eastern one is to be constructed—are to have a length of 
1100 metres, a depth of 7°50 metres below ordinary low 
water, and a bottom width at that depth of 175 metres. 
A channel of the same depth, but 50 metres wide at the 
bottom, is to be made along the coaling station, and finally 
the harbours and future docks are to be surrounded by 
canals, so as to have a continuous water communication 
for small barges and to freshen the water in the canals and 
harbour. yah the inner harbour and the coaling sta- 
tion, about 1500 metres of quay wall have to be constructed, 
together with the roads, railroads, and goods sheds along 
the same. 

A new canal from Batavia having a length of about 
five miles will serve as direct inland water communication 
between the harbour and the warehouses. The new rail- 
way, about six miles in length, will be made with the 
object of connecting the existing railway at Batavia with 
the harbour, and to facilitate the communication between 
the town and harbour, especially for the tradespeople and 
those connected with the shipping and harbour interest. 
Much of the materials a for the construction of the 
work, especially timber, can, we are informed, be procured 
in the neighbourhood of Batavia and Sargapoor. Coral, 
in an inexhaustible quantity, is in proximity to the works 
at a distance of about forty miles ; trachyte stone is said 
to found in enormous quantities on the coast opposite the 
little island Poeloe alowals, about fifty-two miles from 
Batavia, where deep water and a safe harbour are found 
at all times of the year. The works have to be completed 
before 1883, and a premium of 25,000 florins will be 
awarded for each month by which this period is shortened. 

As it is not likely that — contractors will 
tender for: this large work without making a thorough 
inspection of the ground and of the places where the 





principal materials are to be procured, the Netherlands 
Government will, upon application being made to the 


| make the necessary 











| the gold leaf is laid on upon a varnish or gold size “body,” 


‘| Director of Public Works, afford every opportunity for. 


Paes out examinations, and as the Dutch and 
English boats, and also:the English and French mails ply 
continually to Batavia, contractors desirous of we 
will, without difficulty, be able to visit that place an: 
“ investigations befor tae po ata 
judication, fixed for the Ist Se next. Accordi 
rs we see that Mr. T, A. A. Wallop, 


to the: Dutch ne’ 
of the Hague, the celebrated Dutch engineer, well known 
in England, is the adviser to the Dutch Government for 


these works, and that that gentleman leaves Holland in 
the middle of March, and will be at Batavia during the 
months of May and June to arrange with the authorities 
all the details connected with the local organisation of the 
works, which are immediately to be commenced. The cost 
of the whole of the works shown on the plan will be 
£3,000,000, but the portion at once to be proceeded with 
will involve an expenditure of rather more than ‘half this 
sum. ; 








GILDING ON EXTERNAL RAILINGS. 

For several years past a taste has been growing for the 
the adornment of our monumental structures in iron by 
the application of gilding. We have no objection to urge 
against this unquestionably beautiful mode of adornment, 
provided its application be neither too profuse nor unsuit- 
able to the objects to which it is applied, and to emphasise 
the outlines and forms of which, should stand prominent as 
one reason for its use. Nowhere—in London, at least— 
can a nobler or more suitable application of gilding to 
architectural structure be fouid than is shown in its appli- 
cation to of the roofing of the Clock Tower and the 
Victoria Tower of the Houses of Parliament, the effect on 
both of which structures as seen by the sloping rays of a 
declining sun, is often magnificent. We can scarcely say as 











much for the gilding which, in increasing profusion, has 
been applied to the iron bridges over the Thames during 
the last ten or fifteen years. One of these recent applications 
has been to Southwark Bridge, some of the beaded mould- 
ings of the voussoirs of which have been picked out in»gold 
with anything but a happy effect. The sombre massive- 
ness and simplicity of the structure as left by Rennie have 
been marred, without any approach to what is worthy the 
name of decoration. Still more recently the ornamental 
—or at least highly complicated—iron grille surrounding 
New Palace-yard has been profusely gilded, and for the 
second time within a very few years, the gold covered sur- 
face being, however, now extended much beyond its ori- 
ginal boundary. Perhaps the profuseness with, which the 
gold is here applied is scarcely suitable to the grave dignity 
that becomes the character of a British House of Parlia- 
ment, and would be more appropriate to some gay palace 
on a breezy hill inhabited by the Queen in person. 
However, our object here is not to find objections to 
gilding as an element of external architectural decoration, 
nor to fix any rules, esthetic or other, for its application 
or limitation, but to draw the attention of our metallurgic 
and chemico-technical readers to what may be the probable 
effects of the gold thus applied on external structures in 
iron upon the metal beneath and adjacent to the gold- 
covered surfaces. Gold, amongst all known metals, stands 
at the very head of the list of electro-negative bodies, and 
in relation to iron, is of all others that which most power- 
fully tends to promote its corrosion by air and water, and 
by such impurities as float in the air of coal-burning cities, 
both the gold and the iron surfaces being freely exposed to 
their action. Such freedom of exposure, however, does not 
occur as respects gold applied ‘by the gilder for ornamental 
purposes, for not orly is the ironwork itself more or less 
protected by one or several coats of paint or varnish, but 




































































148 


THE ENGINEER. 





Marcu 3, 1876. 








which, to a certain extent, separates the iron or positive 
metal from the superi id, and if we could abso- 
lutely insulate ically the gold from all contact, 
however indirect, with the iron, the latter could receive no 
injurious effect in the way of increased or local corrosion 
from the near proximity of the gold. Such absolute insu- 
lation of the gold is, however, according to existing 
methods of gilding, as well as of the painting of ironwork, 
a physical impossibility ; it can never be attained, and at 
best only very imperfectly approximated to. 

The art of gilding, one of the most ancient of human 
inventions, has remained very much in the same condition 
for thousands of years. The earliest historic notices of its 
practice which are to be found in the Old Testament con- 
sisted in the application of very thin gold foil, how caused 
to adhere ney not know. But continued improvements 
in the art of gold-beating, urged by the desire of economy, 
have continually thinned the goldleaf employed by the 
gilder, until a single ounce of gold is spread out so as to 
cover a surface of several hundred superficial feet, and the 
gold leaf, which looks to the naked eye a continuous and 
unbroken surface of metal, is in reality only an irregular 
reticulated web of scarcely coherent metal full of irregular 
holes. When laid on upon a surface of iron, therefore, by 
the processes of the gilder, the gold does not form, so far 
as it apparently extends, a continuous sheath of incorro- 
dible material covering the corrodible metal beneath. 
Were there any known paints or varnishes absolutely un- 
alterable under the long-continued chemical action of air 

, and moisture, the network of goldleaf, and the varnish by 
means of and upon which it is applied, might be considered 
as together constituting a continuousincorrodible sheathin, 
for the iron, and as these paints or varnishes are form 
chiefly of resinous substances, which are bad conductors 
of galvanic action, the gold might be — permanently 
insulated from the neighbouring meta]. But, so far from 
any known paint or varnish being imperishable, they all, 
with more or less rapidity, become hydrated, porous, 
and partially soluble when exposed to air and moisture, 
and after a longer or shorter time no longer shield 
the metal beneath from the action of these agents. 
Moreover, careful experiments which have been con- 
ducted upon the action of air and water upon iron and 
upon the various coatings, or paints, or varnishes that have 
been employed for retarding the same, have shown that no 
paint or varnish, however carefully laid on, is anything 
more than a broken or vesicular web full of microscopic 
apertures. And even three or four successive coats of 
paints or varnishes, or two or three superimposed varnish 
gildings, do but more or less obstruct the irregular capil- 
ary apertures which still enable air and moisture to reach 
the surface beneath, and if that be one of iron, to act 
chemically upon it, slowly, and in a way hidden from the 
eye, it is true, but in a very destructive way, because the 
character of the corrosion is local, and acts deeply on 
those spots where it first commences. If the nature of the 
material upon which the gilding may be applied be itself 
such as to be not acted upon by air or moisture, the per- 
manence of the gilding may scarcely admit of limit. Thus 
Winkelmann, in the last century, mentions that gilding 
upon an azure ground laid upon Roman plaster was dis- 
covered in certain damp, subterranean chambers of a Roman 
palace, upon the Palatine Hill, in perfect preservation 
after centuries of such exposure ; but if the material upon 
which the gilding be laid be metallic, and of a nature as 
readily corrodible as is iron, the case is very different, and 
numerous instances are to be found in monuments preserved 
in European churches or cathedrals in which the thick 
gilding laid upon iron work has not sufficed to prevent the 
penetration of air and moisture to the iron beneath, and 
the corrosion of the latter, which has in many cases forced 
off large and irregular portions of the gold. In gilding 
iron work, and especially external iron work, therefore, as 
the process is up to the present conducted, we may affirm, 
without hesitation, that we are obtaining a very noble 
species of ornament at the expense of the durability of the 
iron structure to which it isapplied. We promote corrosion, 
and that of a local, insidious, and unseen character. In 
massive structures, such as bridges, &c., this may be of little 
importance ; though, even in these, especially if of plate 
iron, the desire not to injure the gilding may cause us to 
overlook the fact of whether injury be going on beneath it 
or not. But in thin or attenuated structures, such as the 
grille of New Palace-yard, or even the plate iron pyra- 
midal roof of the Clock Tower, local corrosion may 
induced to such an extent as to destroy the finer ornamental 
— or to render a plate iron roof here and there per- 
orated by corrosion. It, therefore, seems to us that more 
caution, and under the guidance of a higher scientific know- 
ledge than seems as yet to have been devoted to the subiect, 
is needed in the direction of gilding to our monuments iu 
iron. If in any way we could coat the iron itself with a 
material impermeable to air and atmosphere, indestructible 
by the impurities floating in the atmosphere of our large 
cities, and of such a nature that it should neither itself 
capable of chemical reaction upon either the iron upon 
which it is laid or the gold to be laid upon it, the 
problem of permanent gilding would be solved, and it 
1s to this that experiment should be directed. But it is 
doubtful whether any such material can be found. 

Galvanising or coating the iron with zinc previous to 
painting and gilding is of no use, nor is coating by electro- 
metallurgic methods with copper or bronze, although, until 
time and trial proved the contrary, this seemed likely to 
afford good results. Plating the iron with pure nickel, if 
it could be done, might prove more effectual, but the depo- 
sition of that metal by the process of M. Gaiffe, even if 
unobjectionable in point of expense, does not promise well 
as respects the absolute continuity of the metallic covering 
or the state of the iron surface beneath, produced by the 
process of its deposition. A thin coating of a glassy 
enamel caused to cover the surface of the iron by fusion, 
seems to be that which, above all others, would fulfil the 
conditions needed, provided ‘such covering could be insured 
as uniformly free from vesicular interruptions and perma- 
nent. An enamel of this sort, under the name of the De 
Lavernant Enamel, was introduced in London some years 








ago, and is understood to have met with some success as an 
ordinary protective covering for exposed iron work. It is 
a thin vitreous , and we can state of our own obser- 
vation, that more than five years’ ure to the weather 
at Westminster seems to produce no injury to it as a pro- 
tective covering for cast iron. ; 

The ironwork of the new bridge at Blackfriars is, we 
understand, about to be repainted and regilded at a cost 
of £2750. It is about seven years since = — 

inting, gilding, and varnishing was executed. 
sere ty ety — int now, we may assume that for the 
future a like expenditure will be necessary on each 
recurring seventh year; and if we suppose this expenditure 
capitalised in the first instance, it is obvious that we 
should have a considerable sum to go toward payment for 
a permanent structure in stone in place of the cheaper but 
perishable structure in iron. It is an English proverb 
that “ paint costs nothing,” which seems scarcely true in 
the above case at least, and certainly would be far from 
true in a case of painting and gilding so applied as to cause 
the partial destruction of the structure they are intended 
to ornament. Considerations such as these may seem to 
some of minor importance, and rather for the chemist in 
his laboratory than for the practical engineer or architect; 
but mistakes, however recondite may be the principles 
upon which their avoidance ~~ depend, often involve 
grave financial consequences. Thus, the late Mr. Barry’s 
mistake in supposing that the plates of galvanised cast 
iron with which the roofing of the Houses of Parliament 
is covered would permanently resist the corroding effects 
of London rain and atmosphere has involved the continual 
painting of the vast surface of these plates since the period 
when it became evident that they had become deeply cor- 
roded, and in many places almost perforated. 








CHEMICAL SOCIETY. 
Thursday, 17th February, 1876. 
Professor ABEL, F.R.S., President, in the Chair. 


AFTER the minutes of the previous meeting had been read and 
confirmed, and the list of presents to the Society announced, the 
President, in accordance with the bye-laws, read out the names of 
the officers and council pro; for the ensuing year. Messrs, 
J. 8. Walton, J. Head, J. H. Starling, P. J. Winser, J. Davison, 
P. Holland, and A. A. Nesbit were nominated, and Messrs. George 
William Typke, Francis S. Earp, Henry Mitford Faber, B.A., 
Gerrard Ansdell, John May, Herbert Munro, N. Bettson Cooke, 
Walter Pearce, George Harrow, John Parry, William Ashwell 
Shenstone, and Charles Williams were balloted for and duly 
elected after their names had been read the third time. 

The President said he had been requested by the Committee of 
the Council for Education to call the attention of the Fellows to 
the proposed Loan Exhibition of Scientific Instruments, and 
to invite them to send chemical specimens, or apparatus of 
historical or scientific interest. He also had to announce that 
Professor Andrews, of Belfast, would deliver a lecture ‘‘ On 
Certain Methods of Chemical Research,” on Friday, [28th April. 
The thanks of the Fellows were due to Mr. James Duncan for the 
handsome marble bust of Dr. Hofmann which he had given to the 
Society. It was a most life-like and spirited likeness of that 
eminent chemist. 

The President then called on Professor Frankland to deliver his 
lecture ‘‘ On some points in the Analysis of Potable Waters.” 

The lecturer said it was now eight years since he had the honour 
to lay before the Fellows an account of the principal methods for 
water analysis ; the result of his investigation was that of the four 
processes used for the estimation of the organic constituents, viz., 
the “‘ ignition,” “‘ permanganate,” “‘albumenoid ammonia,” and 
“combustion” methods the last-mentioned was the only one 

ielding trustworthy quantitative results. The two chief objects to 
S kept in view were the estimation of present organic impurities, 
and the evidence of past pollution, both of which were of incalcu- 
lable importance from a sanitary point of view. This the lecturer 
illustrated by a most striking case of the propagation of typhoid 
fever at the village of Lausen, in Switzerland. The previous 
animal contamination of water, as deduced from chemical analysis, 
must always be regarded as a minimum quantity, since we look in 
vain for the full evidence of such contamination in the effluent 
water from fields irrigated with sewage ; aquatic vegetation also 
slowly removes these compounds from water, and they are like- 
wise destroyed by putrefaction. The actual present organic matter 
in water can only ascertained by the estimation of the carbon 
and nitrogen; and experiments made by adding known quantities 
of organic substances to pure water and then analysing them, 
showed that the average error did net exceed A; of the total 
amount present ; this difference would have no appreciable effect 
on the opinions of an analyst respecting the quality of a water. 
The lecturer then proceeded to describe the improvements which 
has been made in the process as originally described by Dr. Arm- 
strong and himself ; the chief of which consisted in the evaporation 
of the water under a glass shade; the water by this means was 
brought in contact with but a limited quantity of air, and yet the 
er took place almost as rapidly as when it was fully 
exposed, 

The lecturer then described the diagrams, the curves in 
which illustrated the amount of organic matter in the water 
supplied during the past eight years by the eight London water 
companies, pointing out how floods were invariably accompanied 
by an increase in the amount of organic matter present in the 
water, besides many other interesting points, such as the effect of 
the decay of vegetables in cohen, te advantages and disadvan- 
tages of large storage power, and the danger of surface leakage in 
improperly constructed reservoirs, as most strikingly shown by the 
analysis of the Kent Company’s water, in the years 1868 and 1869, 
These diagrams, giving as they do the results of more than 
800 analyses, showed most distinctly that the combustion 
method of analysis was competent to reveal the finer shades 
of quality in water drawn from the same source, but treated 
differently by the various water companies, Against these 
advantages it must be acknowledged that the process involved 
more trouble and more careful manipulation than were usually 
bestowed upon “‘commercial analyses,” but, at the same time, 





there was no more simple method by which trustworthy quantita- 


tive results can be obtained. 

Thealbumenoid ammonia method of determining organic nitrogen 
rarely gave the total nitrogen present in organic bodies, as the am- 
monia, and what was of more importance, the proportion evolved, 
varied very widely with different kinds of organic matter. This was 
shown by the results obtained by Messrs. Wanklyn, Chapman, and 
Smith with twenty-five different nitrogenous substances, of which 
only five yielded approximately the whole of their nitrogen as 
ammonia ; of the remainder some evolved one-half, some one-third, 
one-fourth, or even none of their nitrogen as ammonia. From this 
it was evident that this process could give no evidence whatever 
touching the proportion of organic matter present in waters, neither 
could it indicate the relative quantities of organic nitrogen, even 
in different samples, unless the proximate constituents of the 
organic matter happened to be of the same kind and in the same 
relative proportions, a coincidence which could obviously seldom or 
neveroccur. It was not surprising, therefore, that great irregularities 
and discrepancies should occurin the results obtained by this process 
when compared with those furnished by the busti thod, 





An opinion based upon the albumenoid ammonia method must 
almost necessarily be 


erroneous, like that to which the authors of 
the process themselves were led when they declared the water of 
Bala Lake and that supplied to Manchester from the i 
Hills to be no purer than es water. To sum up :— 

1, The albumenoid ammonia process affords no evidence of the 
absolute quantity either of organic matter or of organic nitrogen 
present in potable water. 

2. It does not indicate even approximately the ain ee 
ties either of organic matter or organic nitrogen in different 
samples of water, and g 

3. It affords no indication, either of the presence or of the pro- 
portion of albumenoid, as distinguished from other nitrogenous 


— compounds. 
eapplause with which the lecture was received having subsided, _ 
the President said: Whatever difference of opinion might exist 
amongst those present as to the comparative value of the method 
advocated by Dr. Frankland, there could be no doubt as to the 
unanimity with which they had expressed their thanks to him 
for his excellent lecture. He thought it would be as well to confine 
the discussion as far as possible to three principal points. “(t). The 
—- of pre-existing sewage contamination. (2). The direct 
termination of carbon and nitrogen by combustion, and (3). The 
value of the so-called alb id a i Pago oy Although 
the advanced hour precluded their entering fu y into the subjctt, 
he would at all events ask Mr. Wanklyn if he would be gjod 
enough to open the discussion. 

Mr. Wanklyn said it was pretty nearly eight years ago since 
he had been at any of the meetings of the Society, and almost the 
last time he was there he had urged objections against the process 
of Frankland and Armstrong, which had not been answered. 
There were objections to it as a process of manipulation. If a 
sufficiency of an organic substance were taken, say 0°20 grams, by 
careful manipulation the carbon could be determined within 545 of 
the amount, and the process for nitrogen was about as accurate ; 
the limit of error being about 0°5 milligrams on the carbon when 
0°2 gram substance was taken, whilst Dr. Frankland only took 
about 0°02 gram. It was necessary to show that the possible error 
was diminished by at least one-tenth, or to within 6°05 milligram. 
He did not believe that any improvement in the manipulation would 
overcome this difficulty. In the experiments which the lecturer 
had made to test his process by weighing out known quantities of 
nitrogenous substances and adding them to pure water, he had 
omitted to add any nitrates ; now one of the greatest difficulties 
which were encountered was to destroy the nitrates without affect- 
ing the organic constituents. He would also advert to one other 








.| objection which was fundamental, as it was inherent to the process, 


and could not be avoided by any manipulation, however careful. 
If sawdust was moistened and a current of air passed over it, it 
was found that carbonic acid was produced ; prolonged exposure 
to moisture in presence of atmospheric oxygen changes it. How 
much more likely then that the prolonged exposure of the organic 
matter in water at a high temperature in presence of air should 
change it. A portion of the organic matter of the water was sent 
into the air, and Professor Frankland made a combustion of the 
remainder. 

An objection which the lecturer urged against the albumenoid 
ammonia process was that the results obtained by it and by his 
method aid not agree ; he never expected they would. It was not 
professed that the process showed the total organic nitrogen. By 
taking albumen and treating it by one modification of their process 
you could obtain the whole of the nitrogen as ammonia, and by 
another modification only a definite fraction of it, and yet he deli- 
berately rejected the former and adopted the latter for the deter- 
mination of nitrogen in water. When he obtained ammonia from 
water by this process, the amount of ammonia expressed rigidly 
the total amount of alb and albu id substances in the 
water. ‘ 

Mr. W. de la Rue said he did not rise to make any remarks on 
water analysis, but thought that as the subject was one of great 
interest, it would be better to adjourn the discussion until the next 
meeting. 

The President accordingly adjourned the discussion 
Thursday, March 2nd. 








until 








THE NeRTH-EASTERN RAILWAY AND SECOND-CLASS TRAFFIC.— 
At the meeting at York on Friday of the shareholders of the 
North-Eastern Railway Company, Mr. Leeman, M.P., drew 
attention pointedly to the fact that there had been a decline in 
the receipts from second-class traffic, and he attributed the fact to 
the indirect action of the discontinuance elsewhere of second-class. 
As the question has more than a mere local interest, it may be 
desirable to collate fi; s from the official returns, which show a 
very different state of affairs to that depicted at the York meeting, 
and lead to an entirely different conclusion. We will give first a 
few extracts from early reports of the company, showing the 
gradual rise in the second-class traffic of the ——. Thus, in 
the half year ending June, 1857, they carried 752, second-class 
passengers, from whom the receipts were £71,617 ; two years after 
the amount received was £74,731; in the first half of 1863, it was 
£83,571; and by 1865, the six months’ receipts from 1,115,436 
passengers were £110,916. By 1867, there were 1,158,194 passengers 
carried second-class who paid £115,657 ; and by 1869, the number 
was 1,233,618, and the receipts £124,266. With the growth of the 
line, this traffic increased further, and declined rapidly afterwards, 
and the progress of these two movements may be seen from the 
table below, in which the return for recent years are given for 
both the balves of the year. 


Number of 5 : Receipts from 
passengers. Half-year ending. passengers. 

1,294,411 June, 1870 £127,091 
1,579,010 December, 1870 177,391 
1,398,335 June, 1871 137,922 
1,740,338 -. December, 1871 192,743 
1,167,323 - June, 1872 115,475 
810,817 .. December, 1872 93,870 
878,843 - June, 1873 71,821 
1,007,740 «. December, 1873 102,298 
888,829 . dune, 1874 78,669 
1,108,080 +. December, 1874 106,901 
y oo - June, 1875 oe 08 ee 79,719 
1,114,672 .. December, 1875 .. .. «- 100,361 


Very little explanation is needed as to these sufficiently startling 
figures. It is evident that in the half-year ending in June, the 
number of passengers has fallen by 430,000 since 1871, and the 
receipts have declined in amount by £58,000; whilst in the 
December half-year since 1871, the numbers are 626,000 less, and 
the receipts ,000 less, in spite of the extensions and 
additions to the line in that period. Looking at the periods of 
decrease, it may fairly be assumed that the first blow to second- 
class travelling was struck when third-class carriages were attached 
to all trains, and when the expansion of the line and of travelling 
began to cause the second-class traffic to again slowly move 
upwards, the movement last year of the Midland has had a reflex 
action and dealt another serious blow to the intermediate class. 
Since 1857, the revenue of the North-Eastern line has been nearly 
quadrupled, but the amount received from the second-class traffic 
is actually less now by more than two hundred pounds weekly than 
it was then, when the North-Eastern was a comparatively small 
line. The amount received from first-class passenger traffic is 
raised from £88,310 to £140,375 ; and the receipts from third-class 
traffic from £138,336 to £624,920, but the intermediate class is 
practically stationary in numbers and retrograde in receipts. And 
the comparison is even fairer to the latter period than it seems, for 
at the earlier time, the receipts from excursien traffic were not 
included in the sums named, but now they are so included. The 
only conclusion which is deducible is that the.second-class, at least 
on this large northern line, has its meridian, and it is now 





ing actually as it has long been relatively. 
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THE RCYAL ALBERT BRIDGE, MONTREAL. 


Aurnover Canada complains, and not unjustly, of poverty, 
the railway system of the country grows slowly but surely, and 
it has at last come to pass that the celebrated Victoria Bridge 
spanning the St. Lawrence is found inadequate for the conduct 
of the necessary railway traffic. A proposal has therefore been 
made for the construction of a new bridge at Montreal, about two 
miles from the Victoria Bridge, and it is certain that this new 
bridge will be constructed. We are mainly indebted to the 
Canadian Illustrated News for the following particulars con- 
cerning it. 

The new bridge-- to be called the Royal Albert Bri will be 
the largest structure of the kind in existence, if we include the 
land portion carried on arches. Its total length will be 15,5C0ft., or 
within a fraction of three miles. The accompanying engraving 
shows with sufficient accuracy the general characteristics of the 
structure, which has been designed by Mr. Charles Legge, C.E. 
In the line of the bridge the St. Lawrence is divided into two 
channels by St. Helen’s Island. Starting from the level of the 
ground in Sherbrooke-street, Montreal, a viaduct .runs through 
the town at an elevation of 90ft. above it to the bank of the 
river. This viaduct is made up of spans of 150ft. and 200ft. 
The navigable channel of the St. Lawrence running between 
Montreal and St. Helen’s Island will be crossed by six spans of 
lattice girders. One of these spans will be 550ft. long, while the 
remainder will have a length of 300ft.each. The piers wil) be set 
on the skew, because the bridge crosses the river obliquely, but 
the piers have their largest faces i 
for obvious reasons. The roadway at this portion of the bridge 
will be.dead level to the centre of St. Helen’s Island, where it 
will meet the natural surface of the ground. Here sidings will 
be constructed and a crossing station will be made, so that as the 
bridge will carry but a single line of rails, trains may pass each 
other. By this means it will be seen that the capacity of the 
bridge will be nearly doubled. The clear headway down the 
navigable channel of the St. Lawrence will be 130ft. in summer 
and about 120ft. in winter, the latter being approximately the 
headway of the Britannia Bridge over the Menai Straits. Four 
spans, of 240ft. each, will be required to carry the bridge from 
the water’s-edge to the centre of St. Helen’s Island. Thus we 


parallel with the current: 





train of locomotives, ing at thirty miles an hour, equivalent 
to 2500 lb. en Some ; two trains of tram-cars and dummy engines, 
loaded with passengers, and running at six miles an hour, 
2500 Ib. ; and lastly the carriage and footways, loaded to 100 Ib. 
per square f 7500 Ib. ; ing, as we have said, a total of 
12,500 Ib. per foot, in addition to the weight of the girders. This 
is to represent one-sixth of the breaking strain. In other words, 
the factor of safety is to be six, but we are unable to say to what 
strain per square inch this load will subject the iron in the upper 
or lower booms. The bridge will be under the control of no 
single railway company, but will be open to all under certain 
necessary restrictions. A schedule of tolls will be fixed by a 
board of directors, to be appointed by the different Governments 
and corporations interested. 

This constitutes as a whole one of the most remarkable engi- 
neering schemes of the age. As the matter p' we shall 
refer to it further and more minutely. Meanwhile the following 
comparison drawn between the Victoria and the Albert bridges 
will form a suitable conclusion to this article. Mr. Legge’s plans 
appear to have been carefully prepared, and we trust he will 
soon have an opportunity of carrying them into practice. 

ROYAL ALBERT, VICTORIA. 

1 span 550ft. skew. 24 spans 242ft. each. 

4. spans 330ft. skew. 1 span 330ft. each. 

4 spans 240ft, square, 

51 spans 200ft. square. 

4 approaches, 400ft. each. 
With abutments, piers, &c., making | With piers, &., making a little 
about 15,500 lineal feet of iron | ever 7000 lineal feet of iron super 
superstructure. structure. 





- a. clear height above water, Se clear height above water, 
. ; 
Height of centre span above Height of centre span above 
water, 210ft. water, 82ft. 
Greatest depth of water, 40ft. Greatest depth of water, 22ft. 
Strength of current, 6°9 miles. Stren, of current, seven miles. 
Estimated cost, 5,000,000 dols, Actual cost, 6,300,000 dols. 


The Victoria Bridge required six years in its erection. It is 
thought the Rvyal Albert can be built in three. 








MEKARSKIT’S TRAM-CAR. 


Tats tram-car, which works] with compressed air, heated as 
used by being passed through hot ‘water, was successfully run 


constituting the reserve ; and f is a Gouble pipe leading the com- 
pressed air from the reservoirs, or from * wats in case of 
need, to the distributing cock R'. This double pipe is marked 
u and X in Fig. 3. Bis the heater, and S the regulator, shown 
more clearly in Fig.3; g is a pipe leading the hot air, saturated 
with steam and regulated to the given pressure by means of the 
regulator, from the heater to the valve chest of the cylinders. 
These details are shown at Fig. 3. M is the cylinder, 
mounted outside the frame, with slide valve. In order not to com- 
_ the drawing, the reversing gear, cylinder cocks, &c., have 

omitted. L is the foot-plate for the driver; it also carries 
a reservoir which serves to store up air compressed by the action 
of gravity while descending long gradients. 

In Fig. 3, B is the heater filled with water at 170 deg. Cent. 
—338 deg. Fah.—to about three parts of its height ; N is the 
water gauge j and R! the cock by which the compressed air is 
led to the heater from the reservoirs or from the reserve ; while 
X and wu are pipes for leading the air to the cock R! from 
the reservoirs and from the reserve respectively. Z is a pipe 
leading the compressed air from the reservoirs or the reserve, 
according to the position of R’, to the lower portion of the heater ; 
R? is a cock*by which the compressed air is introduced before 
starting ; and R*, that for the injection of the hot water. The 
reservoir pressure gauge is shown at m, connected to the reser- 
voirs by the pipes /" and « ; and m? is another pressure gauge, 
which is connected by the pipes 7 and u to the reserve, or the 
pipe * to the heater, according to the position of the cock y. 
S is the pressure regulator, having a diaphragm as shown, and 
connected with a chamber C, containing air in tension. E is the 
distributing chamber ; ¢ the rod of the plunger, which permits 
of varying at will the tension of the air in the chamber C, and 
consequently the pressure of the air admitted into the cylinders ; 
and V the hand-wheel for actuating the above. Ris the cock 
for admitting the air into the cylinders, and g the pipe leading 
the hot air, saturated with steam and at a given pressure, from 
the heater to the valve-chest of the cylinders. 

It will be seen that the air passes, either from the reservoirs, 
through the pipe X, or from the reserve, through the pipe u, to 





the distributing cock R*; thence through the pipe Z to the 


| heater BJ; thence to the distributing chamber E, and through 


the cock R to the valve-chest by the pipe g. 








have for the main bridge, as it may be termed, one span of 
550ft., four spans of 330ft., and four spans of 240ft., the first five 
crossing water, the remainder being on St. Helen’s Island. From 
the south side of the island the bridge will be carried over the 
unnavigable channel of the St. Lawrence to the suuth shore by 
twenty-one spans of 200ft. each, the line falling from St. Helen’s 
Island at the rate of one foot in a hundred. When the southern 
shore is reached, the bridge will again become a viaduct of five 
spans of 200ft. each. The requisite embankment will then 
begin, and effect a junction with the Montreal, Portland, and 
Boston, and with the Grand Trunk Railways ; at the other, or 
Montreal, end the bridge will be connected with the Quebec, 
Montreal, Ottawa, and Occidental Railway, the entire distance 
from the junction at the north to that at the south being 
54 miles. 

The piers, it will be seen, will be very similar to those of the 
Victoria Bridge, being of stune and provided with heavy ice 
bows. Those in the navigable channel will be put down with 
caissons, and splendid opportunities for the display of engineering 
skill and resource will be ,fforded by this work, as the water is 
about 40ft. deep, while the current runs at seven miles an hour. 
The land piers will be of a simple Egyptian design, with more 
wsthetic pretensions than the river piers. 

The superstructure will consist of iron lattice girders, the 
general type of which will be understood from our sketch. 
Each span will be crossed by four parallel girders. The two 
inner girders will be spaced 18ft. apart, and will carry on the 
lower booms two lines of track for steam tramway cars. Between 
these inner girders and the outer girders will be a roadway on 
each side of 14ft. for ordinary horse and wagon traffic, while 
two footways for pedestrians, each footway att. wide, will be 
carried on cantilevers outside the outer girders, Ata level of 15ft. 
above the centre or tram-car floor will be carried a single line of 
railway, for the railway traffic ; on the same level will beconstructed 
between the outer and inner girders, and at each side of the 
railway, two light roads for quick pleasure carriage traffic, which 
will thus be kept quite clear of the heavy horse traffic below. 
The entire height of the top boom of the centre span of the 
bridge above the water will be 200ft., or 240ft. from the bottom 
of the river. 

The estimate for the cost of the bridge is thus divided :— 
masonry, £450,000 ; ironwork, £450,000 ; land purchase and 
contingencies, £100,000 ; total, one million sterling. For this 
sum it is estimated that a bridge of the dimensions given will be 
had, which will carry a total load of 12,500 lb. per lineal foot, or say 











THE ROYAL ALBERT BRIDGE, MONTREAL. 


| the first day of the present year, on one of the Paris tramways— 


that from Courbevoie to the Barriére de l’Etoile. The mechani- 
cal portion consists of four distinct parts—the reservoirs, the 
heater, the regulator, and the propelling gear. The reservoirs 
are cylindrical receptacles, made of plate iron, and varying in 
diameter from 30 to 40 centimetres—12in. to 16in.; they are 
perfectly air-tight, the joints having been welded in some cases, 
and riveted in others, by way of experiment. The reservoirs 
are connected together by copper pipes, and are divided into two 
series ; one of a total capacity of 1500 litres—53 cubic feet— 
constitutes the main or working portion, while the other, of one 
third the capacity, constitutes the reserve. On leaving the 
reservoirs, the air passes through a column of hot water, b 
means of which it becomes saturated with steam at a hig 
temperature ; this water, injected into the heater before starting 
at a temperature of 170 deg. to 180 deg. Cent.—388 deg. to 
856 deg. Fah.—gradually loses its heat on the journey, and its 
final temperature varies according to circumstances, from 100 deg. 
to 120 deg. Cent.—212 deg. to 248 deg. Fah. For 1500 litres of 
air usedj from 70 to 80 litres of water are generally found suffi- 
cient. In the upper portion of the heater there is a mixture of 
air and steam at the pressure of the reservoirs. Instead of 
allowing the gaseous mixture to enter the cylinders at the 
reservoir pressure, which is constantly ing, it is caused to 
pass through a special appliance called the regulator, which con- 
sists of a clack valve, having a tendency to keep the exit orifice 
closed, but which may be opened by bringing a certain force to 
bear upon a piston of large surface connected with it; when 
this force opens the valve, the result is a pressure of discharge, 
which acts on the piston in a contrary direction, and tends to 
close the valve. The pressure of discharge is, then, measured by 
the force which acts on the piston. Now as this very force is 
produced by compressed air, it follows that the pressure of dis- 
charge is equal to the pressure of the compressed air in the 
tor. This pressure is regulated by a small plunger worked 

with a hand-wheel by the driver. The pressure of air and steam 
allowed to enter the cylinders is, therefore, ted automati- 
cally to a given point, notwithstanding the variation of 
in the reservoirs, while, at the same time, this pressure is variable 
at the will of the driver. On leaving the regulator, the gaseous 
mixture enters the cylinders, where it acts upon pistons connected 
with gear more or less like that of a locomotive. 

In Fig. 1 of the engraving, page 153, G is the hody of a vehicle 
to carry twenty passengers, and Pa platform with standing room 
for fourteen more. A A are the reservoirs containing air com- 


$100 Ib, for each girder. This is supposed to be made up of a | pressed to 25 atmospheres ; a a the supplementary reservoirs 








The frame of the tram-car is carried by two axles, rather near 
together for going round curves easily, and to this frame are 
attached the cylindrical reservoirs ; the arrangement cf the body 
of the vehicle is that of the Northern Tramway Company of 
Pari 


aris. 

This self-propelling tram-car, designed by M. Mékarski, is, as 
far as the mechanical portion is concerned, quite different from 
any other motor. On account of the use of air saturated with 
steam, a high degree of expansion permits of a long run being 
made with a small quantity of air, the expenditure of which, at 
a pressure of 25 atmospheres on an ordinary tramway, was less, 


than 200 litres per kilometre—about 11 cubic feet a mile. The* 


working is noiseless. Certainly on gradients of 1 in 50 
there was a slight noise due to the exhaust ; but it must be 
borne in mind that the trial engine was not constructed for so 
steep a gradient. The steam does not exhaust, because its office 
is to become condensed in the cylinders as completely as possible 
for the purpose of restoring to the air all its latent heat. The 
aoe feature of this tram-car is the ease with which it may be 

dled, the operations of reversing, slackening or increasing 
speed, and stopping suddenly, being performed with far greater 
ease than with a pair of horses. 

At one end of the tramway must be erected some powerful 
expansive condensing engines, working pumps for compres- 
sing the air to a pressure of 25 to 30 atmospheres, and forcing it 
into the tram-cars while they are standing, the excess being stored 
up in fixed reservoirs. Each tram-car, after having ccmpleted 
its double journey, receives its charge of compressed air, while 
the heat lost during the run by the water in the heater is restored 
by steam led through a flexible hose. The same system may be 
applied to engines for drawing ordinary cars after them ; but the 
problem has been practically solved of running a self-acting 
tram-car along street tramways under favourable conditions of 
management and cost of working. 

In conclusion, we have to acknowledge our obligation to our 
contemporary, Les Annales Industrielles, for the above facts, and 
also for the drawing from which our illustrations have been 
prepared. 








THE PROPONTIS. 

WeE have obtained some particulars regarding the boilers of 
the Propontis which tend to show that the true cause cf failure’ 
was not so much want of adequate circulation as corrosion of a 

similar to that which takes place in ordinary marine 
boilers worked with surface condensers. The ship was fitted 
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with four boilers loaded to 150 1b. per square inch, but three 
boilers were found sufficient to supply all the steam required. 
The water was in constant violent motion, being very unsteady 
in the glass. The high steam cheste appeared to prevent water 
passing over to the engines. The economical co tion of 
the fuel would confirm this. When carrying 130 lb. to 150ib. 
the engines worked very smoothly; at a lower pressure they ran 
noisily. 

The boilers were filled with fresh water. The feed-water was 
passed through a filter filled with charcoal and pieces of lime- 
stone. The charcoal intercepted all grease and particles of 
copper or brass, and the limestone was intended to be acted on 
by the water in order to impregnate it with its lime salts. 


Pieces of limestone also were put into the chambers of the boiler 
for the same purpose. Any extra feed was supplied from the 
oapeae in a separate donkey boiler. The boilers were fed 
with pure water from April, 1874, to about March, 1875. 
Corrosion set in, and several of the tubes gave way in small 
holes. Plenty of steam being obtainable with three boilers, one 
was generally under repair, and sometimes two. The holes or 
pitting occurred in those tubes which were next to the 
fire rore frequently than in those in a cool@ part of the 
boiler. They were repaired by passing a bolt through 
the tube with washers under the bolt head and nut 
bent to the circle of the tube thus :— 
Subsequently clips were made to encircle the 
tube with a layer of asbestos between. 

When in Bombay the internal surfaces of 7 
the boilers were of a dull red colour, showing a wasting away of 
the iron, and a number of the tubes were replaced While in 
Bombay permission was given to use alittle salt water on the home- 
ward voyage, and when examined in Liverpool the boilers were 
in a better state than before, having all the appearance of being 
whitewashed. Corrosion, however, had done its work ; the tubes 
in the neighbourhood of the fires were, on examination, found 
thin, and were replaced by others. Salt water was always used 
after this, but we cannot say how it affected the new tubes, or 
those that had not undergone previous corrosion. Another 
difficulty arose ; great care had to be taken in the use of salt 
water ; where the circulation was greatest no deposit of scale 
was formed and where it was slow,scale deposited. It was 
impossible to see more than a few inches of the length of the 
tubes because of their S shape, and they were quite beyond the 
reach of cleaning. The bottom chambers also were very much 
corroded externally and internally. This is common to a great 
number of high-pressure boilers using surface condensers. It is 
instructive to find that in this case a charcoal filter proved of no 
avail whatever against corrosion. 








FAILURE OF THE REGULATION WORKS AT 
VIENNA AND INUNDATION OF THE CITY. 


(From our own Correspondent.) 
: Vienna, 24th Feb., 1876. 

. Te general thaw, which commenced in the West of Europe 
on the 14th of this month, gradually spreading eastward, was 
checked for a few hours by the Alps, only to break over the 
Valley of the Danube with increased rapidity on the morning of 
the 16th. The thermometer at 8 a.m. registered 27 deg. 
Fah., and by 9.30 had risen to 46 deg., with a bright sun and a 
warm wind. Fears, which had for days contended with hope in 
the minds of the engineers vo whose care the town is entrusted 
during inundations, now assumed a dominant part, and eve 
preparation was made, in spite of the boasted ability of the 
swimming gate at the mouth of the Danube Canal, to prevent 
either an undue flow of water into, or the passage of ice through 
it, to meet the danger in its worst form. Confident in the 
stability of the works of the Donau Regulation, described in 
Tue Enotneer of Nov. 19th, p. 360, less attention was paid to 
the danger to be expected from the main stream than to that 
from the canal, in case the “Schwimm Thor” should not fulfil 
its part. Few besides those specially interested in its 
construction put much faith in its powers, and, as is often 
the case, especially where engineering works are devised and 
executed under the supervision of a select few, whose prin- 
cipal merit lies in the fact of their being able to keep every- 
thing in their own hands, the outside world generally, and 
the independent members of the profession in particular, had 
long condemned the structure as a costly and useless toy. 

A continuous warm rain of forty-eight hours’ duration, resem- 
bling rather a succession of hurricanes, had melted the snow 
among the mountains, and every tributary stream west of 
Vienna poured its swollen contents into the Danube. 
cannon shots at 9.45 a.m. on the 18th announced to the anxious 
inhabitants that the ice in the river had begun to move and that 
danger was imminent. Shops in the low-lying districts were 
immediately closed, cellar windows and doors battened down, 
temporary footways on trestles, extending for miles, erected, and 
boats placed ready in the streets. At 10.30 the second salvo 
intimated increased danger, and at 1.45 the third and last was 
fired to caution all, who were not by necessity compelled to share 
it, toescape the risk. And now commenceda scene which, divested 
of its destructive character, must indelibly impress its magnifi- 
cence on the memory of all fortunate enough to witnessit. The 
ice-laden waters of the Danube divided themselves partly into 
the inundation bed of the new river, leaving the ice in the main 
stream, about 400 yards wide and 10ft. thick in places unmolested, 
and partly inte the Donau Canal, passing contemptuously under 
the Schwimm Thor, intended to prevent it, and overflowing the 
banks on either side. A sudden stoppage in the ice at the lower 
end of the canal where it re-enters the Danube, caused by the 
meeting of the two streams, was followed by a rise in the water 
for a short period and then by as unaccountable a fall, and hopes 
began to be expressed that the danger would pass over. But at 
4 o'clock the whole surface of the river at Nussdorf, above the 
entrance to the canal, once more began to move; the gradual 
starting and increasing rapidity of such an area, over 800 yards 
in width, with its threatening and overwhelming aspect, destroy- 
ing every obstacle in its course, excited a feeling rather of fear 
than of admiration. 

The reports from other districts of the rapid rising of tribu- 
tary rivers, added to the general consternation, and the prog- 
nostications of further danger, were confirmed during the hours 
of the night. The premature rejoicing with which the Regula- 
tion was opened last May has proved the appropriateness of the 
expression, and the destructive agency of an angry river has in 
one night shewn that the expenditure of 25,000,000 florins has 
failed, through an unseemly haste to inaugurate an uncompleted 
enterprise, to effect the purpose to which it was devoted. A part 
of the dam which was incomplete on the opening day, although 
since finished, succumbed to the force of the waters, and the 
Danube has poured with all its accustomed fury over the level 
of the Prater. Even the unfortunate exhibition building, a 
decaying monument of the departed prosperity of 1873, has not 
escaped the action of the flood, and the southern entrance under 





whose portal so many crowned heads have passed in state now 
stands in 5ft. of water. ae 

The buildings on the quay erected by the Donau Steam Navigation 
Company, and spoken of last year as the nucleus of the granaries 
of Europe, are deluged to the same extent. The loss of grain and 
other stored in them cannot at present be valued. The 
danger is, however, now past, but the actual destruction has yet 
to come. Owing to the strenuous efforts of the authorities, 
stimulated by the presence of the Emperor and the Crown Prince, 
the loss of human life has been but small. An estimate of the 
actual damage to property is merely a work of time, though 
whence compensation to the sufferers is to be obtained is a 

uestion difficult to answer ; but the prospective outbreak of 

ever is of far more serious and incalculable consequence, The 
ulterior damage from the outbreak of the river is one that can 
be remedied by the proper application of money, and is only serious 
in its effect on property and in the diminution of confidence of 
the inhabitants in the ability of its engineers to prevent the 
stream, which was to have brought prosperity to their doors, from 
overwhelming them with its water. But the overflowing of the 
Donau Canal and the failure of the “Schwimm Thor” bring far 
heavier disasters in their train. The drainage of the whole of 
the Leopoldstadt and of part of the city empties itself into the 
canal, the rise of water in which to a height of 6ft. or 7ft. is 
sufficient to carry the contents of the sewers back into the 
houses and streets ; with a flood of 11ft. 9in. such as that of the 
18th, it is perhaps best left to the imagination to depict the mass 
of fever-breeding filth which has been driven back into a popu- 
lous neighbourk.sood. The epidemic of a typhoid character 
almost rivalling the plague in the rapidity with which it carried 
off its victims in 1871 from the same cause, is too recent and 
vivid in the minds of the inhabitants to lead them to hope to 
escape now. The harm has been done and the seed sown, and 
it is only too hard to think that those who will have to suffer 
have not only had to provide the funds for carrying out the 
whims of the projectors, but may have to pay with health and 
life for their incapacity. It is impossible to declare that if 
matters hai been left in statu quo the disaster could not have 
been worse, but it is not unreasonable to demand that the enor- 
mous vutlay should at least have guaranteed a corresponding 
security. 

A scheme for controlling the water of the canal effectually 
shutting out the inflow of ice and improving the drainage of the 
lower parts of the town, a scheme simple, feasible, and based on 
practical results in place of theoretical suppositions, was sub- 
mitted to the authorities in 1873 by an English engineer, which 
at first found favour even amongst the authorities themselves ; 
but afterwards from lack of that local and personal influence of 
the originator which, independently of actval merit, exerts as 
great an influence on the. success of nations as of individuals, 
was quietly put on one side for future consideration. The ques- 
tion will now most probably be re-opened, and after the first 
panic has subsided, be, with equal probability, again postponed, 
unless the Emperor, whose sympathies have been doubly aroused 
by the distress he witnessed, shall himself supervise and direct the 
remedies proposed. Well might he exclaim when looking at the 
destruction around him, “What has my poor Vienna done to 
merit this never-ending train of disasters?’ 








GOVERNMENT AND STEAM BOILERS. 


Tue Manchester Steam Users’ Association are making a 
most praiseworthy attempt to secure the careful investiga- 
tion by a competent and impartial authority in every case 
of explosion of a steam boiler—such an inquiry, for 
example, as that which would be conducted by the 
of Trade if a locomotive exploded. To further this object, 
the association have prepared the following document, 
which we commend to the attention of our readers :— 
Return of the Number of Steam Boiler Explosions from the Year 

1865 to 1874, inclusive, with the Number of Persons Killed and 

Injured thereby. 














me Number of | Persons Persons | . 
Year. explosions. killed. injured. Total. 
1865 48 46 79 | 125 
1866 72 87 109 196 
1867 36 60 ao | 2 
1868 45 57 6 | 17 
1869 58 86 126 212 
1870 51 78 10662 | «184 
1871 51 50 107 157 
1872 51 32 113 | 145 
1873 64 53 84 137 
1874 5 | 8 u6—Ci| 2 
Total for ten years .. 536—Sts«d|;COGIT 997 1614 
Average for each year. 53 62 99 | 161 








During the past year of 1875 there were 45 explosions, killing 67 
persons, and injuring 96 others. This may be compared with the 
average number of explosions during the last ten years as follows :— 
Average from the year 1865 to 1874 inclusive :—53 explosions, 62 
persons killed, and 99 injured. Return for 1875 :—45 explosions, 
67 persons killed, and 96 injured. 

Thus the year 1875, though below the average as regards the 
number of explosions, was above it as regards the number of persons 
killed. No abatement in the sacrifice of life appears to be taking 
place, and this sacrifice of life recurs with such regularity year after 
year that there is every reason to fear that another 60 or 70 persons 
will be killed before the end of the present year by steam boiler ex- 
plosions unless some poet pressure is exerted to arouse 
steam users to a due sense of their responsibility. 

The list for the present year has already commenced. On Satur- 
day, the 22nd of January, last a fatal explosion occurred at Reddish 
Paper Mills, from the bursting of an old second-hand patched and 
worn-out boiler, so wasted by corrosion that the plates in parts 
were reduced to the thickness of an old sixpence. In consequence 
of this explosion the coroner’s jury recommended. governmental 
interference as follows :—‘‘ We consider that the death of William 
Gadman was accidentally caused by the explosion of a steam boiler 
at William Haigh’s paper works at Reddish, on Saturday last. We 
find that no —- thorough inspection has been made as to the 
condition of the boiler since it was put in, either by Samuel Whit- 
taker the boiler maker, or Mr. Haigh’s ownmen. We find that the 
manager and engineer employed by Mr. Haigh were totally in- 
competent to inspect it in a proper manner, and that Mr. Haigh is 
to blame for allowing incompetent men to make these repairs, and 
that Mr. Haigh should have put his boiler under proper inspection. 
We are of opinion that action should be taken by Government to 
prevent as far as possible the explosion of steam boilers and conse- 
quent loss of life, but the jury are not prepared to offer any sugges- 
tions as to what ought to be done.” 

The view taken by the jury at Reddish is by no means singular, 
but has been frequently expressed on other occasions :— 

On Thursday, the 15th of July, 1875, a boiler burst at an iron 
works at Wolverhampton, killing two people, and at the inquest the 
jury appended to their verdict the following recommendation :— 
ion arly y roma No oe ~ some competent person 

‘ore being work, particularly when placed in a populous 
neighbourhood.” ; , : 





On Wednesday, the 28th of April, 1875, a very small boiler, 
wasted by corrosion, burst in the basement of a public-house at 
Bolton, killing two persons, and laying the buildingin ruins. In this 
case the jury added the following statement to their verdict :— 
‘They wished to record their strong conviction of the necessity for 
some omeune Soe of registration for all steam boilers, and 
that no person should be allowed to work any boiler without its 
first having been registered and a certificate given of its being fur- 
nished with all proper se > a for insuring public safety, and 
that such certificate sh be renewable periodically under a severe 
penalty. The jury wished their recofamendation to be forwarded 
to the proper authorities.” 

On Thursday, the 21st of January, 1875, anexplosion, killing seven 
persons and injuring fourteen others, occurred at afoundry and cotton 
mill at Todmorden, from an old worn-out boiler, when the jury 
coupled their verdict with the following declaration :—‘‘We are of 
opinion that the explosion was caused by extensive corrosion and 
grooving of the plates of the boiler, and that there was an error in 
judgment on the part of the engineer in charge which led him to 
oe and report to the owners that the boiler which exploded 
was safe and in working order. And we recommend that there 
should be a governmental inspection of all steam boilers.” 

On Wednesday, the 4th of November, 1874, an explosion 
occurred at a saw mill at Leeds, and at the are the jury added 
the following statement to their verdict :—‘‘ The jury strongly re- 
commend the placing of all boilers under indep t inspection in 
the interest of the public safety and with a view to prevent the re- 
currence of such catastrophes.” 

On Thursday, the 17th of September, 1874, a sma 1 boiler of weak 
construction, and wasted by corrosion, burst at Blackburn, and at 
the inquest the jury made the following recommendation :—‘* That 
a proper registration of all steam boilers ought to be made, and 
that it ought to be obligatory on all that use them to have them 
certified as safe by a properly qualified officer who should authorise 
the pressure at which they should be worked.” 

On Monday, the 6th of July, 1874, an explosion occurred at 
Horbury, near Wakefield. At the inquest the jury returned the 
following expression of opinion :—‘‘ That the owners had failed in 
their duty in not having the boiler duly examined by competent 
persons, and that the inspection of all boilers should be made com- 
pulsory.” 

Other cases could be given, but these will suffice to show that 
there is evidently a growing demand by the public for govern: 
mental interference to prevent the present sacrifice of human life 
from steam boiler explosions, as these disasters are not mysterious 
in their origin, nor accidental, but may be prevented by the appli- 
cation of common knowledge, and the exercise of common care. 

Governmental interference, however, need not by any means take 
the form of gbvernmental inspection, nor of rendering inspection 
compulsory and leaving its execution to private associations. But 
it might take the form simply of the institution, in the event of 
every explosion, of a searching investigation by an independent and 
scientific authority appointed by the Government, so that the 
blame might be brought home to the right party, as recommended 
in the memorial presented by the Manchester Steam Users’ Associa- 
tion to her Majesty’s we Secretary of State for the Home De- 
partment in June last. Suchan investigation, accompanied with the 
publication of the results, would no doubt of itself do much good by 
stimulating steam users to the discharge of their duties, and it 
might be fairly tried and proved insufficient before other measures 
were sought. For any further measures, should they ever be needed, 
the result of a number of impartial and searching investigations 
conducted under the authority of the Government would form the 
most satisfactory basis, 
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Gas For BARBADOES.—Barbadoes has been supplied with gas by 
Messrs. Blews and Sons, Birmingham. On the 14th of January a 
grand illumination took place in honour of the event. 


THE B iUssELS EXHIBITION. —Final decisions have been arrived at 
with regard to the allotment of space for each nationality at the 
Brussels Exhibition. It is imperative that intending English exhi- 
bitors should send in their application for room at once, the lists of 
other nations being already closed. Several Governments have 
announced their intention of taking part in the Exhibition. 


GLASGOW ENGINEERING AND SHIPBUILDING DRAUGHTSMEN.— 
A meeting of this association was held in the Religious Institution 
Rooms on the evening of Thursday, the 17th ult.—Mr. Alex. Smith 
vice-president, in the chair. Mr. Croom read an interesting paper on 
“Air and Circulating Pumps.” He commenced by showing the 
proportions adopted by practice, and offered variousremarks on the 
construction of these pumps and their valves. The paper evoked a 


lively discussion, in which many of the members joined. 


ENGLISH COLONIES ON THE BosPpHoRUS.—The Pera correspon- 
dent of the Z'imes writes under date February 18 :—‘‘ The English 
engineers and mechanics at the Imperial Arsenal at Hasskeni, who, 
as I informed you, had received no wages for the last five 
months, struck work unanimously on Monday last. They received 
one month’s pay yesterday, and, upon a guarantee being given them 
that their due will be paid to them by regular instalments, it is 
hoped they will soon return to their work.’ 


One of the most curious things at the Philadelphia Exposition 
will be an architectural plan of the city of Mexico, Its dimensions 
are 330ft. by 231ft. It will display all the characteristics of the city 
and will be peopled by 60,000 leaden figures dressed in appropriate 
costumes, some for the opera, ball and social party, and others 
vending fruit and ice cream, carrying baskets and rolling barrels. 
In the streets will be 1900 coaches, an equal number of other 
vehicles and a lot of artillery pieces. 


SoutH KENSINGTON MusEuM.—Visitors during the week ending 
February 26th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,089; mercantile marine, building 
materials, and other collections, 1186. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.m. to 5 p.m., Museum, 3217; 
mercantile marine, building materials, and other collections, 99. 
Total, 15,591. Average of corresponding week in former years, 
12,513. Total from the opening of the Museum, 14,886,365. 
Patent Office Museum, 4268. Total number since the opening of 
the Museum, free daily (12th May, 1858), 3,398,554. 


ENGINEERING Society, Kina’s CoLLeGE, Lonpon.—An ordinary 
meeting of this society was held on Friday, February 11th, the 
president in the chair, when a discussion took place on the prevention 
of railway accidents, particularly in reference to railway signals, 
Mr. Devonshire oj a the discussion by stating the various causes 
from which accidents occur, and said that the block system was 
the only one ineffective in principle. He concluded by mentioning 
some of the brakes which had proved the best. Mr. Bailey then 
spoke, first on the block system, then on the use of electricity for 
signalling. Mr. Hurst followed, referring particularly to the 
Abott’s Ripton accident. Mr, Mackworth explained the absolute 
and permissive block systems, and also a method of improving the 
signal lights. Mr. Kirkman gave some valuable statistics about 
railway accidents, and the loss of life through them. Mr. Pollock ex- 
plained an arrangement by which the signal-man knew if his lamps 
were burning, and mentioned the method of having an insulated 
rail for electrical connection. Messrs, Strange, Compton, and 
Guinness also spoke, but as the usual time for the meeting had 
expired, the discussion was adjourned till the following Tuesday. 
At the meeting of this Society held Friday, Feb. 25th, the vice- 
president in the chair, Mr. Guinness read a paper on ‘‘ Warming 
and Ventilation.” The author commenced his paper by pointin 
out the defects of ordinary open fireplaces. He then Pome 
an arrangement for warming air by passages at the back of the fire 
and an apparatus for turning this air into or out of the room, an 
pando t | by describing the Little Treasure range as being the best 


in the market. A discussion followed in which Messrs. 
Pollock, Mackworth, and Fabricius took part, 
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RAILWAY MATTERS. 


TuE kilometric receipts on Italian railways, which in 1874 
amounted to 20,301 francs, fell during the first nine months of 
1875 to only 14,438 francs. 

TuE Bristol Times and Mirror states that a new and rather 
important move in the relations between the Great Western and 
Bristol and Exeter Railway Companies is said to be on the tapis. 

Tue Great Northern Railway Company has forwarded 100 guineas 
to the Huntingdon County Hospital, with a letter of thanks, for 
the services rendered on the occasion of the Abbot’s Ripton 
collision. 

WE are informed that the South-Eastern Railway Company are 
about to adopt Smith’s vacuum brake on their whole system, and 
that their mail and tidal trains are now in process of being fitted 
with it. 

In the course of his voluminous speech at the late meeting, Mr. 
Leeman, the chairman of the North-Eastern Company, stated the 
interesting fact that the company had now spent upon rolling 
stock the large sum of £8,715,777, about a half of which has been 
expended in the last six years. 

WE regret to announce ‘the death of Mr. G. W. Brooke, who 
has been, since Mr. Johnson’s retirement many years ago, secre- 
tary of the London, Chatham, and Dover Company. Mr. Brooke 
was trained in the office of Mr. Saunders, in the service of the 
Great Western Company. 

Tue St. Gothard Railway Company has resolved to petition the 
Governments of England and Belgium for a State subvention. 
The request will be based upon both the magnitude and the 
universal importance of the work the company has in hand, The 
foreguing statement has, we may add, since been contradicted, 
at least it is premature, as the meeting of the directors for examin- 
ing the general manager’s report and the means of meeting the 
deficit will only be held to-day. 

In 1863 the value of machinery imported by Russia amounted to 
24 millions of francs ,(£960,000), and in ten years it had increased 
fourfold, viz., to 96 millions (£3,840,000) in 1873. » The imports of 
metal goods (not machinery), which amounted in value in 1863 to 
20 millions of francs (£800,000), rose to 120 millions of francs 
(£4,800,000) in 1873. During 1873 Russia only exported to the 
value of 656,000,000 francs (£26,240,000) of corn, and for 164 
millions of francs (£6,560,000) of hemp. 

Tue New York World says:—‘‘A new locomotive, recently 
completed in Philadelphia, under the direction of Mr. Weston, of 
Manchester, England, is about to Lge over the Pennsylvania Rail- 
road on a trial trip. It is claimed to possess greater power and 
to be run at less expense than any other engine, as it utilises both 
smoke and steam, and it will draw a heavily loaded train of 100 
cars and can be “— within its own length. The cab is on top 
of the boiler, and the smoke-stack is the size of a common stove 
pipe. Much interest is excited in the new invention.” 


A DEPUTATION on Wednesday waited upon Mr. W. H. Smith, 
Secretary to the Treasury, respecting advances to be made by the 
Loan Commissioners of Ireland to Irish railways. Mr. Smith 
expressed his sympathy with the objects of the deputation, and 
explained that it was the desire of the Government to give every 
possible facility for the execution of industrial objects in Ireland, 
especially railways, which tended so much to increase the material 
welfare of the country. He promised to give their representations 
his best consideration. 

THE bills deposited by existing railway companies, with a view 
to their being submitted to Parliament this session, propose to 
raise new capital to the amount of £21,487,365 in the aggregate. 
Seven companies desire to raise sums exceeding a million—the 
Caledonian, £1,113,300; the Metropolitan, £1,283,333 ; the North- 
Eastern, £1,332,000; the Manchester, Sheffield, and Lincolnshire, 
£1,333,300 ; the Lancashire and Yorkshire, £2,000,000 ; the London 
and North-Western, £2,066,800; the Midland, no less than 
£4,033,333. New companies also deposited bills to give them power 
to raise £15,167,329 in the whole, but several of these projects 
every year perish in infancy. 

Iv is announced that the negotiations relative to the adminis- 
trative separation of the South Austrian and Italian railway 
systems are terminated on all points. The Austrian and Hungarian 
Governments have throughout acted in complete accord, and a 
joint agreement providing for the separation of all the Italian lines 
from the South Austrian system was signed by the Cisleithan and 
Transleithan Ministries on the one hand and by the South Austrian 
Railway Company on the other. It is based on a partial moditica- 
tion of the Basle Convention. The treaty between the Austro- 
Hungarian and Italian Governments will be signed after the Basle 
Convention shall have been ratified at the general meeting of the 
shareholders of the company. 

THE Railway Commissioners met yesterday morning to give 
judgment in the case of the East and West Junction Railway 
Company v. the Northampton Railway Company. Sir F. Peel 
said that in this case the East and West Junction Company, had 
running powers over a certain portion of the Northampton and 
Banbury Company’s railway, and were desirous of running a certain 
engine called the Fairlie engine over that railway. The Fairlie 
engine was from sixty to seventy tons weight and from eight 
to nine feet wide. The objection raised by the Banbury 
Company was that the engine, on account of its great weight and 
width, could not be used on their line and on their sidings in the 
goods yard at Blisworth station without special risk of accident 
being incurred. The commissioners decided the dispute in favour 
of the East and West Junction Company, but they did not approve 
of the engine being used upon the sidings at the Blisworth ter- 
minus, where the free space on either side was less than six feet. 
No order was made as to costs, 


Cot. YOLLAND’s report on the Culm Valley Light Railway 
has appeared, This line joins the Bristol and Exeter at Tiverton. 


The length of the line is a little over seven miles. Col. Yolland’ 


says:—** The width of the line at formation level is 11ft. on the 
embankments and 12ft. in the cuttings. The gauge is 4ft. 8hin. 
The permanent way consists of a flat-bottomed or Vignoles- 
patterned rail stated to weigh 401b. per lineal yard, in lengths of 
15ft., 17ft. Gin., and 21ft., laid on transverse sleepers of half- 
round Baltic timber creosoted—4}in.—and 9ft. long, placed at an 
average distance of 3ft. apart, centre to centre, except that on 
some of the —- curves an extra sleeper has been inserted 
under every 21ft. length of rail. No chairs are made use of, but 
the rail is fastened to the transverse sleepers by a fang-bolt with a 
clip under the head, overlapping the flange of the rail on one side, 
and by a wrought iron spike on the other side. On the sharpest 
curves a wrought iron plate is laid between the rail and the sleeper 
with holes ‘punched in it, through which the fang-bolt and spike 
are driven; the joints of the rails are fastened with wreught iron 
fish-plates and bolts, and secured to the sleepers with a fang-bolt 
and clip on each side of the rail, The ballast is of gravel, with a 
small proportion of sand; it was required by the contract to be 
8in, deep under the sleepers, but is stated to average about 1ft. 
No engine turntable has been provided. The line has a very 
large nuraber of sharp curves having radii of 6, 7, 8, 9, and 10 
chains. The steepest incline is 1 in 66. I understood that the 
traffic is proposed to be worked by one tank engine, whose weight is 
stated to be 20 tons 8 cwt. The company are willing to undertake 
that the speed shall not exceed fifteen or sixteen miles an hour. 
Provision is also being made for working on the absolute block 
— I have to report that, by reason of the incompleteness of 
the work, the opening of the Culm Valley Light Railway for traffic 
cannot be sanctioned without (langer to the public using the same. 
I hope it will be found more convenient for the company to with- 
draw their notice, and to give another when these requirements 
have heen attended to, than for the Board of Trade to continue 
formally to postpone it from month to month,” 





NOTES. AND MEMORANDA. 


M. I, Prerrte calculates that, in a life of sixty years, an apple 
tree removes from the soil 601b. of nitrogen, equal to 11,500 1b. of 
farmyard dung. To maintain the soil in condition, therefore, about 
175 lb. of dung ought to be annually given per tree during the fifty 
years that it is i taninn: 

FLUORINE is an element which appears to be widely disseminated 
through nature, commonly in association with compounds of cal- 
cium. Dr. Tichborne finds that it is frequently present in calc 
spar, and has detected it in even the purest and clearest crystals. 
It is noteworthy that so much fluorine exists in some of the calcium 
phosphates that the pipes connected with the apparatus for the 

— of superphosphates become rage? with silica, which 
fs eposited from the gaseous fluoride of silicon produced in the 
operation, 

M. CHEVREUL communicates to the French Academy a paper on 
petrifaction, in which he proves that the process of change in 
organic matter comprises two epochs—the first being the absorp- 
tion of mineral matter through capillary action, and the second 
the disappearance by oxidation of the organic matter, and the 
substitution of the solidifying mineral matter, taking the actual 
form of wood. M. Daubrée stated that he had confirmed this 
view by experiments made upon wood in the hot baths of Bour- 
bonne-les-Bains, 

MEERSCHAUM shavings or dust is used when compressed for 
— inferior or imitation pipes. 41,000 cwt. of this waste are 
annually consumed in Vienna in the production of pipes, cigar- 
holders, &c., and the imitation has been carried to such perfection 
that connoisseurs sometimes find it difficult to distinguish these 
articles from similar ones of the genuine substance. Of the meer- 
schaum itself 12,000 cases, each weighing 50 Ib. or 60 1b. and worth 
£35 « case, are used up in Vienna alone. In working up the 
shavings and dust into material about sixty women are employed 
in Vienna, in sorting, sifting, washing, and cleaning the refuse, 
and rubbing it through silken sieves. 


THE following recipe for whitewash is recommended by the 
United States Treasury Department to all the lighthouse keepers. 
It answers for wood, brick, or stone. Slake about half-bushel un- 
slaked lime with boiling ‘water, keeping it covered during the 
process, Wirain it, and add a peck of salt, dissolved.in warm 
water, 3 lb. of ground rice put in boiling water and boiled toa 
thin paste, 4 1b. powdered Spanish whiting and 1 Ib. clear glue, 
dissolved in warm water; mix these well together ; and let the 
mixture stand for several days. Keep the wash thus prepared in 
a kettle or portable furnace, and when used put it on as hotas 
possible, with either painters’ or whitewash brushes. 


Ir has long been remarked that under the influence of acids, 
cellulose becomes extremely friable. Paper bleached with a too 
large quantity of chloride of lime, and linen submitted to the action of 
sulphurous acid, which transforms itself into sulphuric acid, may 
by the least pressure be reduced to powder. M. Girard, after a 
series of elaborate experiments, concludes that this transformation 
is due to the fixation of an equivalent of water by the cellulose; 
he has produced the hydrate synthetically. Itis a white substance, 
and very easily pulverised. M. Girard considers that this hydration 
of cellulose plays an ye gers part in the economy of nature, and 
that the production of rotten wood, ine, and ulmic acid is 
always preceded by that of the newly discovered hydrate. 


THE Milwaukee (Wis.) Commercial Times of January 20 con- 
tains this astonishing statement : ‘‘ Mr. Cliff Thurston exhibited 
at the Commercial Times office this morning a rare curiosity. It 
was the skull of an Aztec, found lately at Waukesha. The evi- 
dence is educed, proving beyond the shadow of a reasonable doubt, 
that the former inhabitants of our western suburb were of the 
singular race whose labours exist only in Arizona. The most 
singular thing about the skull was a glass eye which yet remained 
firm in its socket, going to show that the former inhabitants of 
Waukesha were cultivated and enlightened people. Mr. Thurston 
should present this rare specimen to the Natural History Society.” 


EXPERIMENTS prove that by using chromeisen instead of spiegel- 
eisen, extremely soft steel is dbtained ; rods made for experiments 
were very easily bent, even by hand. It is seen, from these 
attempts to replace spiegeleisen by chromeisen, that the use of the 
chrome iron alloys is limited, and the steel obtained is for most 
purposes too softfor the manufacture of such materialsas rails, axles, 
tires, &c. According to the Chemical News, during some experi- 
ments with the chrome iron alloys, a strange phenomenon was 
observed. It is well known that chromium is extremely hard, and 
scratches even hardened steel ; meanwhile an alloy was obtained 
which was malleable, and in a fresh state could be easily bent. It 
was also remarked that ti in ing the crucibles nothing 
but slag was found ; but in breaking the crucibles, the alloy was 
found to be in the bottom of them. That may be attributed to the 
corrosive properties of the liquid alloy, which often penetrated 
even through the bottoms of plumbago crucibles. The above men- 
tioned alloy was analysed, and the following average composition 
was found :—Metallic iron, 96°40 per cent.; metallic chromium, 
2°30 per -cent.; carbon, traces; lime, silica, 1°30; total, 100°00, 
By melting a mixture of cast iron, tin and lead in the following 
proportions, a very liquid alloy is obtained :—Cast iron, 79°00 per 
cent.; tin, 19°50 per cent.; lead, 1°50; total, 100°00. The ae 
has a very handsome appearance, and fills perfectly well the cast- 
ing moulds; thus it could be used for casting small articles. The 

oy is to some degree malleable. 


M. HERZOG, engineer-in-chief of the Hungarian railways, after a 
series of experiments on the magnetisation of rails, gives the fol- 
lowing as his conclusions :—-1. The rails, which are taken up and 
replaced after several years of service, do not by any means 
deserve to be called powerful magnets, since a steel rail about 
forty square centimetres—6°16 square inches—in cross section mani- 
fests immediately upon its removal a magnetic force scarcely equal 
to that of a saturated steel plate half a square centimetre in 
section. Itis to be observed, however, that steel rails possess a 
much higher magnetic power than rails of ordinary iron. 2. Rails 
in place are also magnetic, and this whether the fish-plates are 
removed or not, provided there is between them the space usually 
allowed fer expansion in all well-constructed lines, 3, Rails 
removed from the roadbed and piled up show traces of magnetism 
even after many months, persistence of the effect is more 
pronounced in Bessemer rails than in those of ordinaryiron. 4. A 
rail thrown out of use in consequense of fracture, shows on the 
two surfaces of separation opposite polarities, This is precisely the 
same fact which is observed when a magnetised bar is fractured ; 
there are as many magnets as there are pieces, 5. Entirely new 
rails, which have never been in actual service, acquire feeble mag- 
netic properties when they are arranged in piles and placed 
parallel to the magnetic meridian. is remark applies more 
coe to steel rails, which, under the influence of a few 

lows with the hammer, are converted into permanent magnets. 
This last observation leads M. Herzog to the conclusion that all 
these phenomena are attributable to terrestrial magnetism, and 
are only a confirmation of the following theoretical principles :— 
a. Abar of iron placed in the direction of the Se 
becomes a magnet under the influence of magnetism. 
The same is true for any bar of iron — in the magnetic meri- 
dian ; its magnetic intensity diminishes in proportion as the angle 
between the two increases. This fact is very noticeable with rails 
laid on a curve ; the more they vary from a north and south direc- 
tion, the less intense is the magnetism at their ends. 06. A bar of 
iron exposed for a long time to the influence of terrestrial magne- 
tism becomes a permanent magnet. c. For steel rails the effect is 
more prompt and more intense than for iron ones. Under the 
action of the hammer they become permanent magnets, This 
latter effect is produced daily upon rails in use, since they are 
submitted at the same time to the combined influence of terres- 
trial magnetism and the jars produced by the passage of trains. 





MISCELLANEA. 

CALIFORNIA imported 200,000 bricks last year from Japan. 

THE defendant in the action Plimpton v. Malcolmson, has, we 
understand, decided not to appeal against the decision of the 
Master of the Rolls, 

WE understand that Lieutenant-Colonel F. W. Peile, R.E., 
chief engineer, Indus Valley State Railway, proceeds to England 
on leave shortly. 

Mr. J. H. Lyons, executive engineer, Delhi and Umballa Road 
Division, is allowed furlough to England for twen months, with 
effect from the date on which he may avail himself of it. 

THe King of Portugal has, on the recommendation of his 
Minister of lic Works, named Mr. James Forrest, Secretary of 
the Institution of Civil Engineers, a Commander of his Military 
Order of Jesus, 

THE provincial council of Genoa has accepted the offer of a 
Belgian firm for establishing a line of tramway between Genoa, 
Sanpierdarena, and Pegli, with powers to extend it as far as Voltin 
and Pontedecimo., 

THE surveyor’s*chain, legal standard sixty-six feet, and 
builder’s chain of one hundred feet, the Warden of the Standards 
has, it appears, made arrangements for laying down on the north 
side of algar-square. The mural stan are to be fixed at 
the same site, ; 

Durine the present year considerable alterations are to be made 
to the land fronts of the fortifications, to adapt them to mount 
rifled ordnance. This is in addition to the dockyard defences, 
upon which £83,000 has already been spent, and will require about 
£100,000 to complete, 

A company called the United States Postal Telegraph Company 
has been organised under the laws of New York, for the purpose of 
constructing lines throughout the United States and Canada, to be 
operated under letters patent granted to W. A. Sawyer on an 
invention by which messages are to be transmitted over the wires 
and appear at the distant terminus in the exact handwriting of the 
sender, 

‘THE committee which has been sitting for many months to 
inquire into the causes of the rapid deterioration of ships’ boilers, 
with the view to suggesting remedial SS saya pad measures, 
will complete its labours this week and make its final report. It is 
understood at Devonport that this report will be adduced as justi- 
fication for the large increase of the Navy Estimates in respect to 
this department, : 

GENERAL BENNETT, chief of ordnance, h: crag @ commis- 
sion of ordnance officers to es to Philadelphia to investigate 
an invention of Elbridge Wheeler for welding steel with iron. 
Mr. Wheeler, it is said, has succeeded in manufacturing an iron 
gun with a steel lining, which, in the opinion of ordnance officers 
of the army and navy, is destined to revolutionise the gun business 
all over the world. It is understood that the Prussian Government 
has sent a commission, which is now en route for Philadelphia to 
examine and report upon this invention. Admiral Porter has 
examined it, and, it is said, expresses a very high opinion of it. 

THE Secretary of War has transmitted to Congress a statement of 
the appropriations made by Congress for rivers and harbours from 
1824 to 1875, inclusive. The following are the aggregate amounts 
for the Ohio river and the harbours and rivers of western Pennsyl- 
vania : Erie Harbour, 516,217'23 dols. ; Monongahela river, 
138,000 dols ; Great Kanawha river, 350,000 dols ; the Ohio river, 
1,135,000 dols ; Falls of the Ohio River and Louisville Canal, 
1,163,200 dols. ; Louisville and Portland Canal, 300,000 dols ; Ohio 
River above the falls, 370,000 dols. There is also a general aggre- 
gate of 1,868,000 dols. for the improvement of the Mississippi, Mis- 
souri, Arkansas, and Ohio rivers. 

TuE Town Council of Peterborough, acting as the Urban Sani- 
tary Authority, have presented petitions to the Local Governmené 
Board to issue provisional orders to empower the said authority 
to provide works for water supply, sewerage and sewage irrigation, 
according to plans prepared by Mr. John Addy, A.LC.E., of 
Peterborough. Peg amano: having been made to the Local 
Government Board for sanction to borrow £120,000 for the above 
works, Lieut.-Col. Ponsonby Cox, R.E., one of theinspectors of 
the board, attended at the Town Hall, Peterborough, on the 25th of 
February, for the purpose of holding an inquiry irto the subject 
matter of the said application, and will forthwith report to the 
Local Government Board. : 

UNDER the auspices of the Minister for Agriculture, the province 
and town council of Turin, and by the direction of the ‘‘ Comizio 
Agrario,” a show and trial of agricultural’implements will be held 
in Turin in the spring of 1876. Special prizes will be awarded to 
the machines made by foreign manufacturers, which has not. been 
done on any previous occasion in Italy. The machines to be 
admitted to the show and trial must belong to one of the following 
classes—mowers, reapers, thrashing machines, sowing machines, 
drills. The prizes will consist of gold, silver, and copper medals, 
Special prizes will be given to implements constructed for the use 
of. small property and of hilly countries. Asum will be appointed, 
in agreement with a special committee, for the purchase of those 
implements, the knowledge and diffusion of which may be thought 
useful and necessary. Every implement will be tried in suitable 
season and in the most favourable conditions of soil. By the 
direction of the Comizio Agrario, a committee of organisation is 
constituted, from which foreign makers, who intend to compete, 
may have all necessary explanations. The applications for 
admission, and every other request, must be addressed, as soon as 
possible, to the committee of organisation of the trial of agricul- 
tural implements by the Comizio Agrario, Turin. 

THE prospects of the Royal Arsenal for the ensuing financial 
year, as foreshadowed in the army estimates, are of a character 
satisfactory to the officers and employés of the several manufac- 
turing departments, as they promise a large increase of work and 
wages, and a further advance in the strength of the national war 
material. Of the £243,000 added to last year’s expenditure on 
Vote 12 for warlike stores, nearly £100,000 will be absorbed by 
the Royal Arsenal. Compared with the estimate of last year, 
the Royal Carriage Department is raised from £265,098 to £290,133 ; 
the Royal Gun Factories from £215,711 to £277,715; the Royal 
Laboratory from £419,028 to £428,543 ; the chemical establishment 
from £4 to £4507; and the gas factory from £12,408 to 
£15,241. The item of alone in the three principal depart- 
ments shows an increase of £20,568, of which £15,353 goes to the 

factories and £4312 to the carriage department. The demand 

or heavy guns is the main cause of the increased expenditure now 
possSooas’ 4 The 38-ton gun, originally intended for naval purposes 
only, has proved so powerful and valuable a gun for all purposes, 
that it is to be generally adopted for the land defences, and works 
are already in progress at Gibraltar and other stations at home 
and abroad for mounting these guns in the fortitications. About 
seventy of these guns have been completed or are in hand, and, as 
soon as the estimate is ctioned by Parli t, e 
order is expected. The increase in the demand for guns will 
necessarily create a demand for carriages and ammunition, and 
the whole of the enlarged estimate is, therefore, attributable to 
the same cause, A new smithy is to be erected in the Royal Gun 
Factories at a cost of £2000, and it is proposed to spend £1086 in 
extending the other shop accommodation in the same department. 
The extension of the north erecting shop in the Royal Carriage 
D ment is to cost £1606, and £9500 is asked for the yore of 
roofing in the ground about the shell factory, less thana third of 
which, however, is to be charged upon the current finan- 
cial year. An item of £15,000 is set down for the extension of the 
narrow gauge tramway, and £1300 is required for works necessary 
for removing the 81-ton gun to Shoeburyness. The employment 
of the Metropolitan Polige Force in the establishments under the 








War Department costs ,848, of which £8712 is paid for ser- 
vices rendered at Woolwich, 
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RAILWAY BRIDGE OVER THE! 
ELBE AT RIESA. 


A serious calamity befell the Leipzig and Dresden Railway 
Company on the 22nd of February, entirely suspending the 
heavy through traffic on their main line—the new bridge over 
the river Elbe, at Riesa, was destroyed by the spring floods. In 
its course through Saxony the Elbe is now crossed ‘by six 
railway bridges, and the Riesa Bridge is one of the four which 
were completed last year. The average width of the river 
hardly exceeds 500ft.; but the banks and some of the surround- 
ing country near Riesa are considerably below the high-water 
mark of 1845—the year in which the severest flood on record 
occurred—and hence the Riesa Bridge is probably longer than 
any of her sister bridges. The piers and abutments are con- 
structed of the native sandstone, and support a roadway com- | 
prising a double line of rails and a carriage and foot road. The 
iron superstructure consists of continuous lattice girders, and 
was supplied by Harkort’s Works, of Duisburg. Up to 1873 the 
superstructure consisted entirely of timber, and the roadway 


FALL OF THE 





was limited to a double line of rails. The bridge was partially, 
and, as it turned out, very unnecessarily, demolished by Saxon 
troops in 1866; the subsequent frequent repairs, however, failed 
to impart the necessary stability to the structure. Moreover, 
the close proximity of the piers in the water, and their position | 
in a curve of the river, seriously endangered navigation, and the 
company at last decided upon reconstructing the bridge. The 
waterway available for navigation at low water level is 315ft. in 
width, and was spanned by three openings; for these, one 
opening was substituted, thereby dispensing with two piers, } 
which had, however, not been removed when the accident | 
occurred. This main opening was spanned by parallel girders | 
315ft. long, 16ft. high at each end, and 42ft. in the centre, 
whilst for the minor openings the original length of 100ft. was 
maintained. The bridge was already in course of construction, 
when the Saxon Government authorities gave notice to the com- | 





pany that a public carriage and footway would have to be 
provided, to be transferred to the State after completion. To 
effect this it was decided to enlarge the old piers ; but these are | 
founded on piles, whereas beton was adopted for the foundation | 
of the additional structure. It appears that apprehensions were | 


expressed at the time as to the stability of piers founded on a 
composite system; but the construction was proceeded with, and 
the bridge, thus reconstructed and enlarged, passed the Govern- 
ment inspection last year. 


The Elbe rose very suddenly and rapidly on the 19th ; the two | steam ferry ; the bridge is to be reconstructed immediately, and, 
piers which had been left standing because they facilitated the | if report be true, at the expense of the Saxon Government. 
erection of the superstructure, proved a serious obstruction, and | Undoubtedly the catastrophe was hastened by the unusually 
such was the action of eddies upon the foundation and masonry | severe floods, but they were only the agency, for the cause 


of the newly erected piers, that three days later one of them existed before. Nor can it fail to excite surprise that the Saxon 
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gave way, and led to the fall, not only of the three main girders, ; Government authorities, usually so ready to impose very severe 
but of several of the adjoining minor ones, burying something | conditions upon companies in the interest of the public, should 
like 709 tons of ironwork in the waters, and completely stopping _ have countenanced this system of patching up. The abundance 
all navigation. | of sandstone in Saxon Switzerland goes far to account for the 

The through traffic between Leipzig and Dresden is temporarily | preference invariably given to piers of solid masonry, but it is a 
conducted over the company’s Meissen line, and the passenger ' question whether in this case wrought iron cylinders would not 
traffic will probably be resumed very shortly by means of a be more suitable. 
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DIRECT-ACTING STEAM PUMP FOR COLLIERIES. 

For a gonsiderable period Messrs. Hayward Tyler and Com- 
pany have devoted their attention to the construction of steam 
pumps of a very powerful character for the drainage of mines. 
On Friday last a number of gentlemen visited the Luton works 
of the firm to witness the performance, under steam, of two of 
these pumps of an improved type. The pumps are nearly 
identical in construction, and the illustration of one which we 
give above will serve for both. 

The “ Universal” pump made by this firm for years has been 
so frequently described that we need say nothing more about it 
here, than that, by a most ingenious arrangement, a cylindrical 
slide valve is carried in the piston, which is of great depth. 
system, although it answers admirably for small pumps, and has 
been applied in large pumps with no small success, is still 4 
to some objections when adopted on a large scale. To ol 
these the pump which we illustrate has been devised. 

In the “universal” pump the object fulfilled is the obtaining of 
a reciprocating motion in a steam-moved piston, This piston 
might be used to drive a fiy-wheel in the ordinary way, or to lift 
a hammer, as well as to drive a pump plunger. Availing them- 
selves of this fact, Messrs. Hayward Tyler and Co. use a small 
“universal” steam cylinder to drive the slide valve of a much 
larger cylinder, in a way which will be readily understood from 
the sectional drawing above. It will be seen that the small 
‘‘ universal” cylinder is mounted op the top of the large one, 
the piston acting as a slide valve, while the small cylindrical 
piston slide valve of the “universal” is placed within what is 
now really the piston slide valve of the large engine. In order 
that steam may be admitted from the main cylinder at the 
proper times, it will be seen that a small port is made near each 
end of the main cylinder, and as soon as this is uncovered by 
the piston passing over it, the small slide in the “universal” is 
shot, and steam is thus admitted to one end or the other of the 
“ universal,” which moves in turn, and admits steam to one end 
and exhausts it from the other end of the main cylinder. The 
whole arrangement is extremely simple, although it cannot be 
easily rendered intelligible by drawings. By tapering off two of 
the small ports, so as to cause wire-drawing as the piston of the 
differential approaches either end, cushioning is caused, and 
“knock ” is prevented. The motion of the small slide is positive, 
and therefore it is impossible for the pump to stop, no matter 
how slow the speed. 

Of the two pumps which we examined at Luton on Friday, 
one has a 12in. piston, with a 5in. double-acting plunger. The 
stroke is 26in., and will deliver 4000 to 6000 gallons per hour to 
a height of 240ft,, with 30 lb. initial steam pressure. It has 
been constructed for a colliery near Wakefield. ‘The second and 
larger pump has a 15in. cylinder, 7in. double-acting ram, and a 
stroke of 3it. It is intended to deliver about 12,000 gallons per 
hour, with a lift of 192ft. Both the pumps were put down side 
by side, loose, on some timber balks, and a resistance to represent 
the required head was obtained by partially closed cocks on the 
delivery main. With 60 ib. steam, both the pumps worked with 
great ease against a water-pressure of 280 lb. to 300 lb. on the 
square"inch, or, say, lifts of 560ft. and 600ft. The steadiness of 
the pumps was remarkable. Thesmaller of the two pumps is fitted 
with single valves, the lift of which is checked by india-rubber 
rings, and even at high ‘velocities the action of the pumps could 
hardly be heard. The large purap has the delivery and suction 
valves divided each into four sections in suitable boxes, but the 
valves are not guarded with india-rubber, and the valves are 
noisy when the pump gets air into the suction, but when work- 
ing on solid water it is quiet enough. Both pumps are well 
adapted for mine duty and are well finished, of ample strength, 
and very carefully put together. Even when the suction is taken 
suddenly out of the water, there is no danger to be apprehended by 
the engines choking themselves with steam in a way we have 
already explained. A considerable improvement is the addition 
of a small hand lever, shown in the external elevation, by which 
the pump can be readily stopped or started in a moment, the 
lever shifting the slide valve by the aid of a small quadrant. 
The experiments made with the pumps on Friday were perfectly 
satisfactory in their results, and left no reason to doubt that 
Messrs. Hayward Tyler and Company have produced an 
extremely efficient and serviceable colliery pump, free from com- 
plication, and we should assume from this circumstance, 
moderaie in price. The pump is obviously generally available 
for temporary purposes, as little or no foundation work is 
required. 








THE BRITISH IRON TRADE ASSOCIATION. 


THE second day’s conference commenced at eleven o’clock on 
Friday, February 25th, the president, Mr. G. Clarke, again pre- 
— The attendance was not so numerous as on the previous 
day. 

On the recommendation of the board, eleven new names were 
added to the council, with power to add six more. 

The secretary announced that the board had adopted the following 
scale as the basis of contribution for the year ending February, 
1877 :—Each ordinary puddling furnace, one unit; each double 
puddling furnace, two units; each rotary puddling furnace, three 
units ; each blast furnace producing less than 300 tons per week, 
eight units ; above 300 tons, ten units; each Bessemer pit thirty 
units ; each Siemens-Martin furnace, four units; proprietors of 
works where iron and steel are consumed, the contribution to be 
according to the number of hands employed, each hundred hands 
counting ten units ; others not included in the above, twenty units, 
lessors of mines, 100 units; the contribution being at the rate of 
2s. for each unit, but no contribution to be less than £2, or more 
than £10. 

The president said the board would keep the expenses as low as 
possible, and at the end of the first year they would be in a much 
better position to know whether the proposed arrangements would 
be sufficient or not. 

The recommendation of the board was agreed to. 

Mr. Smith, of Barrow, introduced for discussion, ‘‘ The Effect of 
the Legislation of the Past few Years upon Iron Manufacturing 
Interests.” He said during the past few years the Legislature 
had passed many Acts which directly or indirectly affected the 
ironmaster, and among those there were three which stood out 
more conspicuously than the rest—the Mines Regulation Act, the 
Factory Act, and the Rating Act. Many efforts had been made to 
estimate the increased cost of raising coal in consequence of the 
Mines Regulation Act. It had been put as low as 8d. and as high 
as 2s. per ton; but so far as Lancashire was concerned, he thought 
it was nearly 1s, 6d. a ton. If, then, they assumed that 1s. a ton 
was added to the entire cost of the raising of coals in Great Britain, 
it would be found that they had been subjected to an annual tax 
of £6,500,000; or if regarded only as affecting the 35,000,000 tons 
of coal consumed in iron and steel works, the estimated increase 
in cost entailed upon the manufacturer would be nearly 8s. per 
ton. If to this were added 2s. or 3s. per ton for the operation of 
other Acts, was it too much to say that if iron could be manu- 
factured at 10s. a ton less than at present, a large number of 
rolling mills and forges now idle would be in tolerably full work, 
supplemented as they would he by the orders now executed 
pbroad. He had had occasion to look at these figures from a 
railway point of view, and the results which he arrived at were 
eemewhat startling. If any material social change had taker, 








place in consequence of this tax of 64 millions, the ironmasters and 
i would have been satisfied, but a very strong opinion 
prevailed that all the benefits that had arisen might have been 
obtained at one tithe of the expense in a different way. That 
further legislation upon this mining question was contemplated 
might be gathered from the fact that the Home Secretary had a 
day or two before spoken in the House of Commons upon the sub- 
ject of the use of powder in iron mines. The Factory Acts were 
to be introduced for discussion by Mr. Bleckley, and no man was 
more likely to do justice to that question. During the past few 
years the rating of mines had assumed a totally different aspect 
from what it formerly, for although coal mines had alway 
been liable to local rating, so few collieries were within the scope 
of municipal boundaries that the tax e upon them did not create 
much attention, but in consequence of the extension of municipal 
institutions, all coal and iron mines would within a very short 
time be included inside some municipal boundary, and thus 
become < y to all the local rates, from gwhich they derived no 
benefit. it was in the mind of the Government that certain 
— should be relieved was shown by the fact that land only 
paid upon one-fourth of its assessment, and docks were treated in 
the same way, so that a man might lease a farm, open a mine upon it 
and makea yr te the dock, and then while the two extremes, 
the farm and the dock, paid upon one-fourth of their assessment, 
the mine and the railway would have to pay on the whole amount 
of their valuation. If anything whatever might be considered 
aa property, land and docks would come in that category ; 
ut neither iron mines nor the railways in connection with them 
could be so classed. Another anomaly was that the miners had 
little or no power in the representation. In Dalton-in-Furness, 
the Barrow Company and another company paid upon an assess- 
ment of £68,000 out of £98,000, and yet they had only twelve votes 
for members of the local board, there being 1250 voters ; while. at 
Millom a company paying nearly four-fifths of the rating had only 
four votes out of a fist of 800. The method of rating too was in 
many cases viry unfair and irregular. He knew of instances in the 
North and the Midland counties where the assessments were taken 
on totally different bases. He hoped that the efforts of the asso- 
ciation would secure some relief and justice to miners and manu- 
facturers. 

Mr Bleckley said he entirely agreed with Mr. Smith that great 
irregularity prevailed in the rating of coal mines. Even in one 
county the basis might vary in different parts, as in Lancashire, 
where some mines were rated according to the rent, and others 
according to the number of men employed. He did not think it 
was likely they would get the Government to make any concession 
in the way of relieving mining property from rating, but in order 
to make it more even, it appeared to him that they should include 
some considerable items which were now left out of the local rates. 
For example, a bank making £50,000 or £60,000 a year, paid upon a 
a rating of perhaps £120 or £130, while an ironworks in the same 
parish, not doing anything like the same amount,of business, was 
rated upon £8000 or £9000, The old plan of rating a property accor- 
ding to what it would let for was inapplicable to the circumstances of 
the present time ; but he feared the Government would find the 
question so difficult, that they would take hold of the easy points 
an‘ leave out the rest. He remembered attending a deputation 
before the Local Government Board when the representative of that 
board said, ‘‘ We have heard from Mr. Pease of the difficulties that 
he wishes to avoid, and we have heard of the difficulties on the 
other side, and therefore we think that our best plan is to let it 
alone.” He was afraid that would be the result, although he con- 
sidered it was most important that the association should take up 
the question, and endeavour to induce the Government to make 
some modification which would relieve the inequality at present 
existing. 

Mr. I. L. Bell said he had received a letter frem the secretary of 
the Cleveland Mineowners’ Association suggesting that a joint 
committee should be formed by the several associations through- 
out the country, and that a deputation should wait upon the 
authorities on the subject of the valuation of property for rating 

purposes. The mines and collieries of the company with which he 
(Mr. Bell) was connected were spread over nineteen parishes, and 
with the very best wishes to be regular church-goers, it would be 
rather difficult for members of the firm to be present at the differ- 
ent church doors to watch the notices, especially when these 
churches were in some cases from twenty-four to thirty miles apart, 
Some people always attend when rating matters were decided, and 
no doubt with the best intentions, the arrangements made pressed 
heavily on the Absent. In any representations that were made to 
the Government, however, they must take care not to ask for too 
much, They must ber ble and istent in their demands. 
Mr. Smith seemed to think that mines reaped no advantage from 
sanitary regulations and expenses; but where an ironworks em- 
ployed two or three thousand men in a small town it would be 
very unjust to the workmen, who practically might be considered as 
the entire population, to lay upon their shoulders the whole burden 
of the expense of sewering, &c., and all sanitary obligations. The 

int raised by Mr. Bleckley also admitted of some dispute. He 
had contrasted a bank with an unfortunate ironworks, and inferred 
that the bank ought to pay a much larger amountofrating. But 
the bank as a bank entailed no expense on the town ; it was a mere 
office for conducting financial gperations, and it would be as unrea- 
sonable to ask a private gentleman to pay according to his income 
as to ask a bank to pay according to its returns. On the other 
hand the presence of ironworks entailed upon a town a large 
amount of expenditure. : 

The secretary (Mr. J. Jones) read a letter received from Mr. T. 
Fenwick Headley, in which that gentleman said that the great 
point to be aimed at was a statutory provision fer a deduction from 
the rent of mines. The injustice of making no allowance for repairs 
and insurance in rating mines would not be so great if such allow- 
ance were in other cases limited to the actual cost of repairs 
and insurance ; but the allowances on other property were generally 
greatly in excess of what was actually expended. In Durham and 
Cleveland the county rating committee had allowed a deduction of 
25 per cent. from the mine rents and collieries, and the assess- 
ment committee of the Guisboro’ Union had allowed a deduc- 
tion of one-sixth, but in other districts the deduction was 
only 10 per cent,, whilst in some cases nothing whatever was 
allowed, nor could it be legally claimed. The select committee 
of the House of Commons had reported that in rating 
mines the fact should be recognised that the working was the using 
up of the corpus of an estate, and recommended that the mines 
and works connected therewith should be rated asa whole, and 
not separately. But that was not practical, asin many cases the 
shaft and buildings were in one parish, while the minerals were 
worked in other parishes. For instance, the shaft, buildings, and 
machinery connected with Monkwearmouth colliery were in the 
township of Monkwearmouth, but all the coal was worked out of 
four other townships ; and as in such instances each parish was 
entitled to assess the works or mines within its boundaries, separate 
assessments were necessary so long as the parochial, union, and 
county divisions existed. 

Mr. Schneider said he did not understand Mr, Smith to object 
to the rating of works, but to the rating of mines. The works 
with which he was connected had always been rated, and they 
never felt that they had reason to complain of being rated, but 
they did complain of the inequalities which extended throughout 
the whole of the west coast. On one mine in Barrow they paid 
4s. 6d. in the £, in another in Dalton-in-Furness not quite 2s. 
in the £. The mine in Barrow contributed a comparatively small 
sum towards the general expenses of a large borough where the 
rates were not excessive in proportion to the work done ; but in 
the parish of Dalton the great bulk of the taxation for the whole 
of the sanitary purposes fell upon the mines. The result was 
that whereas in Barrow the borough rate was 3s. in the £, the 
local board rate in Dalton was only 1s. 4d. in the £; but if the 
respective sums paid by the properties were compared, the Dalton 
rate would he equivalent toa rate of 5s. 6d, in the £ upon the 








rborough of Barrow; so that while Dalton considered itself a very 


economical place, having only a local rate of 1s. 4d. in the £, 
it was y about the most extravagant local board in the 
kingdom. either was there any temptation to economy, for 
those who paid the larger proportion of the rates had no power 
whatever over the local font who publicly prof that 
they would utilise their opportunities at the expense of 
the mines, and make hay while the sun shone, putting the 
place in proper order with money taken out of the people’s 
pockets. In the parish of Beddington the rates were only 1s. in 
the pound, while on the Cumberland side the rates levied upon the 
mines were very much heavier than Lancashire. It had been 
agreed that the rate should be 2s. 3d. per ton of ore, which gave 
about 9 tons of ore to £1 of rating; but they had no deductions 
whatever. Mining property was the only property in England 
for which no deduction was made for the necessary wear and tear 
and maintenance. In Cumberiand, the rates were about 7 tons 
in one part, and in another not more than 5 tons or 6 tons to the 
pound sterling. Such inequalities ought to be looked into, and a 
more uniform method adopted. His mine in Barrow had to pay a 
penalty of 54d. per ton, the mine in Beddington only 14d. per ton, 
so that in Barrow the rates became a very serious additional tax 
upon the costof raising ore. At present there were comparatively 
few coal mines within the limits of boroughs and local boards, 
but the extension of the municipal system would gradually draw 
in nearly all the collieries, and it would be a very heavy tax 
indeed, unless steps were at once taken to prevent it. When the 
Mines Rating Act of 1874 was passed, nothing whatever was said 
about the proportion that mines should pay, but simply that they 
should be brought within the operation of the local acts. The 
question, therefore, was fairly open, whether the ore being the 
product of the land, it was not entitled to be rated in the same 
way as land, and counsel had advised the matter might be brought 
before the courts, with a strong probability of success ; but, unfor- 
tunately, in the year 1875, when bills got passed through at the 
end of the session, the President of the Local Government Board 
introduced a consolidating sanitary Act, and he assured the House 
of Commons that there was nothing in the Act which hurt any 
human being, as it merely consolidated the various existing Acts. 
He had since admitted that he had not the slightest idea that it 
would have the effect of making it impossible to dispute the 
—- as to how mines were to be rated, but it had had that 
result, 

Mr. Heath (Stoke-upon-Trent) said the Mining Association had 
neglected no opportunity of arguing the question of the rating of 
metalliferous mines before the president of the Poor Law Board. 
They contended that the rating of a mine was unfair, inasmuch as 
it was upon the annual value with a certain proportion of the 
— of the estate which was exhausted from year to year. He 
had had a conversation with Mr. Sclater-Booth, in which that 
gent] n contended that Northumberland and Durham were 
perfectly satisfied with the present mode of rating, but the Mining 
Association had had the new Valuation Bill under consideration, 
with a view of seeing if they could not get some clause inserted in 
it to secure a more equable system of rating mines. 

Mr. Massicks (Millom) said large hematite mines had been 
developed at Millom attracting a population of about 5000 persons. 
There were, however, no means of forming streets and getting water 
or gas or drainage, until the Mines’ Rating Bill was passed, Fora 
great number of years the hematite trade had enjoyed exceptional 
advantages, paying nothing at all in the shape of rates. In 
the Whitehaven district there were mineseven along the highways 
for seven or eight miles not paying one farthing to the taxation. 
The mineowners were somewhat conscience-stricken, and could not 
feel themselves oppressed when they became liable to rating. Mr. 
Smith had said that mines should be rated in the same way as 
land ; but there was this difference, land existed for ever, but when 
a deposit of hematite ore was discovered it was got out as fast as 
possible so as to secure the money, and a town was created in con- 
sequence, The people must have water and gas and sewers, and 
by the rating of the mines a certain amount of comfort was pro- 
vided for the workmen; so that the mine owners were indirectly 
benefited. People should not be led away by the idea that the 
rating should be uniform, because some ore was very valuable, 
while in another part it might be very unremunerative. It would 
be quite unfair to tax all alike. Neither would the tax depend on 
the royalties, which greatly varied ; so that they were driven back 
to the simple words of the Act, to rate according to what it would 
let for from year to year. In many towns in Cumbcrland the 
Rating Act had been of great benefit. He trusted that the associa- 
tion would not go further and fare worse in this matter. 

Mr. Heath proposed the following resolution: ‘That the 
president, Mr. G. 'T’. Clarke, Mr. I. L. Bell, Mr. J. F. Smith, and 
the secretary be appointed a committee for the purpose of con- 
ferring with the Mining Association of Great Britain relative to 
the rating of mines and other subjects.” The Mining Association 
would also like to take up the subject of the billintroduced by Mr. 
Macdonald on the compensation for accidents in mines. That bill 
would require the vety serious consideration of all persons 
interested in mines. 

Mr. Williams (Middlesbrough) seconded the proposal. 

Mr. Udal (Silversdale) said he had been a member of the council 
of the Mining Associatio1 for years, and this subject had been con- 
stantly before them. They had done their utmost to impress upon 
the Government the injustice done to mineowners by rating coal 
mines in the way which had been adopted, and by making the 
rating applicable to metalliferous mines. He, however, would 
prefer that the British Iron Trade Association should have its own 
committee, that the Mining Association should have its committee, 
and that the two should act in concert. He felt that their representa- 
tions to the Home Secretary might then have greater weight than 
if they only acted as one committee. 

Mr. Bleckley thought Mr. Heath’s motion would leave the com- 
mittee free to confer with any association that had the same object 
in view. 

Mr. Williams thought it would be better not to give the com- 
mittee power to act at all, but simply to confer and to report to 
the association. He believed it would be found that there was 
very considerable difference of opinion as to what should be done 
in this matter of rating. He was one of those who did not think 
there had been any substantial injustice to the owners of coal and 
ironstone mines, though he considered the variations in the mode 
of assessment should be put right. The general principle that 
coal and ironstone mines should bear their fair share of rating was 
one that the ‘association ought not to attack. It was perfectly 
true that such mines did not want sanitary arrangements for them- 
selves, gas, or water, or police supervision, but it was equally true 
that they would be utterly worthless if they had not to work them 
bodies of men who ought not to be compelled or even allowed to 
live without the proper appliances of civilised life. In the Cleve- 
land district the ironstone miners went into purely agricultural 
parishes, sunk pits, and established considerable towns, while the 
product of the mines was entirely free from rating, and it did 
seem as though the owners of other property, would have been 
swamped altogether but for some change in the law. The feeling 
in the district was pretty general that the principle of the change was 
a good one, and ought not to be combated but rather maintained. 
Until it was made perfectly clear that the great majority of the 
association held a different opinion he did not think any‘authority 
ought to be given to a committee to act at all. There would be no 
harm, however, in a meeting of the gentlemen named with the 
Mining Association for the purpose of ascertaining their views and 
reporting to the association. 

Mr. Heath said the Mining Association had never contended that 
they ought not to be rated, but they wanted the rating to be 
equitable. 

The President said he had had some little experience in 
such matters, and he most cordially endorsed what Mr. Bell had 
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living out of the world, and paid but little or no attention to them, 
The general mass of Englishmen did not object to be rated if they 
were rated fairly. What was required throughout the country was 
some kind of unit of rating, and that was a matter which several 
counties were trying hard to get. The County Assessment Com- 
mittee in Glamorgan was at the present time A Nye Mr. Headley 
and an icultural valuer to value the whole county. Certain 
units would then be laid down, and whether the times were good or 
bad those units would remain, only the factor varying. In that 
way it was hoped that the inequalities would cease and a fair 
method of rating be fixed upon. So far the matter was in their own 
hands, but there was one important point which was not. The ten- 
dency of modern legislation Had been te sever power from property. 
Besides sending members to Parliament the am pte were called 
upon to elect persons not for political but for purposes, to levy 
rates and expend them. It was'a great misfortune that the system 
of voting was such that those who contributed largely to the rates 
had very little if any power in the election of these representatives. 
For instance, he knew a school with eleven members, not 
three of whom contributed largely to the rates. That was a great 
misfortune, because the chief ratepayers were generally good men 
of business, 

Mr. Smith in reply said he was aware that there was very con- 
siderable divergence of opinion upon this question of rating, but 
his objection was not to paying anything, but to paying the full 
amount on the capital expenditure in boroughs and districts under 
the local boards. He had omitted in his opening remarks to move 
a resolution, but with the permission of the meeting he would now 
do so: ‘‘That this Conference considers that the attention of 
the board should be given to the question of rating mines, and 
should put itself in communication with the various mining associa- 
tions throughout the country, in order to secure united action in 
taking such steps as may be thought desirable with a view of getting 
existing anomalies in the Rating Acts remedied.” 

Mr. I. L. Bell seconded the resolution. 

It was arranged to take Mr. Smith’s motion first, and Mr. Heath’s 
as a supplement to it. Both were ed to, the names of Mr, 
Schneider and Mr. Bleckley being added to the committee. The next 
subject considered was ‘“‘ The Use of Separate Lines of Railway in 
Mineral and Passenger Traffic.” Our report of the discussion on 
the subject we must postpone owing to the pressure of other 
matter on our space, 








THE CLYDE ENGINEERS AND THE BOARD OF 
TRADE. 


On Friday last, a deputation of Clyde engineers waited upon Sir 
Charles Adderley, President of the Board of Trade, at Whitehall, 
to present a memorial, or what might be more properly termed a 
letter of remonstrance, which was signed by the whole of the manu- 
facturers of marine engines in the Clyde district. The deputation 
consisted of Mr. John Napier, of Messrs. Robert Napier and Sons ; 
Mr. J. T. Caird, of Messrs, Caird and Co., Greenock ; Mr. J. J. L. 
Jamieson, of Messrs. John Elder and Co. ; Mr. Hazn. R. Robson, 
of Messrs. David and Wm. Henderson and Co., and President of 
the Institution of E s and Shipbuilders in Scotland; Mr. 
Walter Brook, of Messrs. Denny and Co., Dumbarton ; Mr. David 
Rowan, and Mr. Alex. Stephens. The deputation was introduced 
by Dr. Cameron, M.P., supported by Mr. Geo. Anderson, M.P., 
Mr. Whitelaw, M.P ; Mr. W. Holms, M.P.; Mr. A. Orr Ewing, 
M.P; and Mr. Grieve, M.P. 

Mr. Caird, in presenting the memorial, said that.as it was signed 
by every firm of marine engineers in the Clyde district, he trus' 
it would receive the attention due to such a large interest as those 
firms represented. He could assure the President of the Board of 
Trade of the entire unanimity that prevailed amongst them with 
regard to opinions expressed in the said memorial on the uncalled 
for and barassing nature of the instructions the Board of 
Trade had seen fit to issue to their surveyors with regard to 
the surveying of the machinery of steam vessels, They 
had confined the signing of the memorial to the engineers of the 
Clyde district, preferring in the meantime not to invite the co-ope- 
ration of their brother engineers thtoughout the country, although 
they were well aware that there was a general feeling amongst all 
the makers of marine engines that the instructions now complained 
of were obstructive andj unnecessary, adding that of the entire 
steamers built in this country, from one-third to a half of the 
number were turned out in the Clyde, which fact, he trusted, would 
not be overlooked. 

Mr. J. J. L. Jamieson referred to the empirical character of the 
instructions now complained of, stating that if carried out they 
would entirely put an end to progress and improvement ‘in the 
manufacture of marine machinery, and that it ought to be borne in 
mind that during the last few years the consumption of coal in 
steamers had been reduced by one-half, and this was almost entirely 
due to the enterprise and perseverance displayed in the Clyde 
district in the improvements of marine machinery. He complained 
of the mythical character of the Board of Trade, and.of its obstruc- 
tive interference, even in petty details, giving instances to bear out 
his statements. He made special reference to the almost insur- 
mountable difficulties thrown in the way by the Board of Trade of 
cases where Government safety valves were loaded by springs. 

Mr. Hazn. R. Robson said that from his great and varied ex- 
perience both as a surveyor under the Board of Trade and as a manu- 
facturer of marine machinery, he might fairly presume to express 
an opinion with regard to the memorial. Twenty years ago he was 
appointed one of their principal surveyors to carry out the instruc- 
tions of the board under the Merchant Shipping Act of 1854, A 
copy of these instructions he now handed to, Sir Charles Adderley, 
stating that the experience of the last twenty-one years had proved 
that the surveys carried out under these instructions had secured 
for the travelling public freedom from disaster, which, he pre- 
sumed, was all that the Board of Trade could require. He under- 
stood the meaning of the Merchant Shipping Act of 1854 to be that 
the machinery of steam vessels was to be declared by their surveyors 
as ‘ sufficient for the trade intended and in good condition.” This 
was clearly defined by the Act to be the duty of the surveyors, and 
not apart ofthe duty ofthe Board of Trade. He, therefore, sub- 
mitted that the surveyor alone was responsible for seeing that the 
machinery he was called upon to survey was sufficient, and any 
attempted interference on the part of the Board of Trade other than 
in the appointment of efficient surveyors was uncalled for. He 
stigmatised all attempts to centralise power in their board as un- 
constitutional and not borne out by the Merchant Shipping Act. 

Mr. Walter Brook spoke of the new instructions to surveyors as 
highly obstructive to progress in the manufacture of marine boilers 
and machinery, and showed several inconsistencies contained in 
them, especially in paragraphs having reference to the construction 
of boilers and factors of safety. 

Sir Charles Adderley assured the deputation that the desire of 
the Board of Trade was to assist them in their manufacture, and 
that the object they had in view in issuing the instructions com- 
plained of was to endeavour to obtain uniformity of practice at all 
the ports of the United Kingdom. 

At the conclusion of the interview it was arranged that the depu- 
tation should make a formal statement to the Board of Trade of the 
various points in the instructionsto which they objected. Thanking 
the president for receiving them, the deputation withdrew, 











THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the thirteenth Ordinary Meeting of the session 1875-76, held 
on Tuesday evening, the d of February, Mr. Geo. Robt. 
Stephenson, President, in the chair, the paper read was ‘‘On the 
Probable Errors of Levelling, with Rules for the Treatment of 
Accumulated Errors,” by Mr. Wilfrid Airy, B:A., M. Inst. C.E, 

It was stated, with respect to genuine errors of observation, that 
jn most engineering works it was unnecessary to give much atten- 


tion to the small discrepancies between the results arrived at. by 


long lines of levelling, the aggregation of small errors became for- 
midable, and the proper treatment of them required considerable 
method and skill. 

Errors of levelling were of three kinds: (1) Mistakes ; (2) instru- 
mental errors, (3) errors of observation. 

1) Mistakes arose from want of care in reading the staff or the 
bubble, or in booking the readings, as well as from the foot of the 
staff ae between the readings, and from want of care in 
holding the staff vertical. The only effectual safeguard was to 
check the work throughout by independent observers, and to divide 
the distance into short sections defined by benchmarks, Asa check 
on individual levelling, it had been customary in Great Britain and 
in India to gindiante the staves differently on the two sides, and 
always to read both sides of the staff. : 

(2) Instrumental errors were either due to collimation, to level, 
or to the form of the telescope. ‘The last mentioned only came 
into question when the spirit level was not permanently attached. 
Along with instrumental errors must be classed those of length and 
graduation of the staves. 

(3) Errors of observation were the small graduated errors inse- 
parable from all operations which depended upon human nerves 
and judgment. For any single operation they were a but 
they might amount to a considerable aggregate at the termination 
of a long course of work. Errors of judgment also occurred in 
reading the staves and the bubble, and they also arose from small 
oscillations of the staves from the vertical. The combination of 
these different errors produced the final error. 

Dr. Whewell and Colonel Walker had noticed that usually the 
results of levelling any given line differed according to the direc- 
tion in which it was fovelled. Colonel Walker attributed this 
mainly to the dislevelling effect of the sun’s heat upon the instru- 
ments, and to errors of reading the bubble caused by the oblique 
direction in which the light fell upon it. 

In general the results obtained by different observers on a long 
line of levelling were different, But not unfrequently cases 
occurred in which they ed very closely. ovetibislens it was 
always highly probable that the result arrived at was incorrect, 
and that the errors of the different observers all ran in the same 
direction, and were of equal amount. This subject had received 
much consideration from Messrs. Hirsch and Plantamour ; but their 

hod of bining the levels of the several sides of a polygon 
appeared open to several objections. First, the error due to any 
given line depended both upon the length of the line and the cha- 
racter of the ground, and whatever formula was used for the cor- 
rections should have regard to both. Secondly, it was unsafe to 
use the actual closing error of a polygon as the basis of the correc- 
tions which were to S applied to the several sides; for it might 
well happen that the closing error was exceedingly small, while the 
error at intermediate points was large. Thirdly, the method of 
successive approximations, as described, was laborious and unsatis- 
ry. As soon as any network of lines had been completely 
levelled, there was no difficulty in applying the Theory of Probable 
Errors, so as to obtain directly and simultaneously the most pro- 
bable values for the levels of all the points of the system. 

In considering the question of dealin in a satisfactory way with 
the adjustment of the levels on a complicated system of lines, it 
occurred to the author to frame Tables of Probable Errors, such as 
would be applicable to the circumstances of the different lines of 
the system. The data for framing such tables would be drawn from 
the official records of standard levelling in different countries, and 
the value of the tables when framed would depend in a great 
degree upon the mass of statistics which were reduced in order to 
compile them. The author had obtained access to the original 
records of the check levelling executed on long lines in Great 
Britain and in India, and he had extracted similar information with 
reference to the Swiss levelling from the “‘Nivellement de la 
Suisse.” 

A critical examination of the discrepancies. between observers on 
the same lines of levels showed that the average amount of the dis- 
crepancies depended very much upon the inclination of the ground. 
If the average inclination between two benchmarks was steep, no 
matter whether of the distance were uphill and other parts 
downhill, then the discrepancy was greater for that section thandor 
another section on which the ground was flatter. It was therefore 
ne ¥ frame a Table of Errors suitable to different inclinations 
of ground. 





Table showing the average differences in a single mile of the results 
obtained by two observers on ground of different degrees of inclination 
in Great Britain, India, and Switzerland. 
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Nore.—The quantities marked in black figures were estimated from 
the analogy afforded by the Swiss levelling, as no direct data could be 
obtained. 


The treatment of Probable Errors in the case of a complex 
system of levelled lines was illustrated by working out an example 
in detail. 

For the standard levelling in Great Britain, India, and Switzer- 
land Y levels were used. ‘This construction offered facilities for 
the quick and accurate determination of the collimation error and 
the level error. Its chief disadvantage was that, from want of 
rigidity in the mounting, it ti happened that the internal 
tube (which carried the object glass) did not slide truly in the ex- 
ternal tube, so that the optical axis did not keep constant in posi- 
tion when f ing the telescope 

By due attention to all the ascertained causes of error a high 
degree of accuracy might be secured. The ag closed with a 
reference to the results obtained in India under the management 
of Colonel Walker. From the Report on the Spirit i Ope- 
rations in India, dated 1866, the following information had been 
extracted :— 
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THE War-office has decided to renew the experiments, in sub- 
marine mining which were carried out at Portsmouth during last 
year, The Oberon will be patched up for further experiments with 
; these machines for harbour defence, 
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Patmer’s Shipbuilding and Iron Oompany, Jarrow-on-Tyne, 
ve received an order from the Dutch Govenaant for apa 
struction of six gunboats, and the work is to be commenced at once. 

YESTERDAY (Thursday), the 80-ton gun was fired for trial in the 
marshes, Woolwich Arsenal, after boring it up to 15in. calibre. The 
results were satisfactory, the velocity being slightly increased, 
accompanied, so it is hoped, with a decrease of pressure in the 
bore. The projectiles were the same weights as before, namely, 
1260 1b. and 14601b, Major Maitland’s fog signal gun was fired 
earlier in the day. 

Noxious Fumes rrom Manuractorres.—In spite of the Alkali 
Acts, to say nothing of the sanitary legislation of the last few 
years, the nuisance caused by the escape of noxions gases from the 

ysof various manuf: ctoriesd tap eg antes 7 od 
abated. A petition has just been a presented to the House of Com- 
mons by the Lancashire and Cheshire Association for controlling 
the escape of Noxious Vapours and Fluids from Manufactories, 
and others, praying for relief. The cog being owners or 
holders of land in the neighbourhood of the alkali and copper works 
at Widnes, St. Helens, Runcorn, and other parts of edie 
and Cheshire, state that they are suffering most serious injury 
from the noxious vapours and fluids issuing from those works, 
which threaten to make much ofthe land in the neighbourhood 
almost valueless. The petition states that, by passing the first 
Alkali Act in 1863, the Legislature admitted the existence of the 
evil by requiring the mariufacturers to condense ninety-five per 
cent, of the acids pore into their chimneys, and appointing an 
inspector to see that regulation observed. That this Act was 
amended by another Act in 1874, which brought in, for the first 
time, the smelting of copper by the wet process, and requiring the, 
manufacturers to condense, their gases sti er by not allowing 
more than one-fifth of a ong per cubic foot, or about 24 per cent, 








of the gases, to escape by each chimney. That in 1 when 
the alkali trade was almost new, the manufactories of soda and 
ea were comparatively few in number ; but those trades being 
highly remunerative the number of works has become very great 
and is every year increasing. That while the works were few, the 
permitted maximum of gases allowed to escape, though undoubtedly 
injurious, was as nothing compared :with the immense volume 
of gases thrown up now that the chimneys have b so numerous, 
That the escaping vapours, consisting of sulphurous and sulphuric 
acid, nitric acid, and the acids of nitrogen, chlorine, and sulphu- 
retted hydrogen, possess a character destructive of vegetation and 
injurious to health, and affect the neighbourhood for several miles 
about the works, more particularly in the direction of the prevail- 
ing winds, and woods and trees, until lately healthy and flourishing 
on both sides of the Mersey, have fallen victims to their influence 
and beén killed. That neither of the Acts which have been men- 
tioned includes the dry process in smelting copper, the fumes of 
which are highly deleterious ; that neither of them takes account 
of the escapes of gas in drawing the charges, or of the fumes 
escaping by the chimnoys at night, or of the fumes escaping night 
and day from the great mounds of waste around each work, or of 
the foetid streams which flow thence in wet weather, nor does 
either Act require a self-registering apparatus such as is used in 
gas and waterworks for measuring the total escape of gases up the 
chimneys, nor does it give the ingpector or his sub-inspector any 
adequate power by fine or otherwise to punish offenders for bad 
working, either by carelessness, negligence, or bad construction of 
works. That in the opinion of your petitioners, science, which is 
the author of the works which cause these great annoyances, has 
in her stores a remedy for them, and that it might be invoked to 
find it by the offer of a national reward such as was done when 
it was desired to’‘find a mode of discovering the longitude at sea, 
and in some other cases of national importance like the present. 
ADMIRALTY EXPERIMENTS ON WELSH CoAL.—A report has been 
received at the saorely pores the results of a long series of 
experiments which has been made by the officers of the steam 
reserve at Portsmouth on the merits of fourteen descriptions of 
Welsh bituminous coal for use in the Royal Navy at home and 
abroad. The yeep were made on board the Grinder,-a 
dockyard tug of tons burden, with engines of 150-horse power, 
and supposed to be capable of exerting 876-horse power. Each ° 
sample of coal was subjected to a six hours’ trial under way, 
and as the force of the wind varied only from 2 to 3, and the ship 
was uniformly kept in smooth water, the draught in the stokehole 
was as nearly as might be a constant quantity. The stoking was in 
tho hands of skilful stokers, and precautions were taken that the 
samples should not be submitted to any ordeal in excess of what is 
custom on board aney Indicator trials were taken at the 
middle of each half hour for the purpose of showing the average 
power developed. The coals were tested with reference to economy, 
steam generating power, amount of labour whick they required 
during combustion, and their qualities as regards storage. Some 
observations were also made as to the amount of smoke, or uncon- 
sumed carbon, which was dischargedgthrough -the funnel, but on 
this part of the inquiry, considering its great importance, the 
investigations are not so complete as might have been desired. 
The experimenters seem to have given at attention to the 
qualities of the coals with respect to their fitness for long storage 
and transportation, and they have arranged them in classes as ~ 
appeared to them best suited for home and for foreign service. 
hé principle of the classification was this :—They considered a 
soft coal, apparently containing a large amount of pyrites and 
other substances, was unsuitable for foreign service and long storage, 
while those of a hard and free burning character, and clean in 
appearance, were to be recommended as a fair average sample of 
bituminous fuel suitable for foreign consumption. The New 
Tredegar is especially adapted for service abroad. On the other 
hand, coal of the soft class can be recommended only for use in 
vessels employed in home service, and where long storage of large 
quantities is not likely to occur. The following samples of soft 
coals are arranged in accordance with their respective merits on 
the score of economy, the figures showing the weight in pounds per 
indicated horse-power developed by each :—Russell’s New Black 
Vein, 4°63; Blaina, 4°64; Nantyglo, 4°89; Jaynes Tillery, 5°09; 
Tredegar, 5°09; Risca Rock, 5°24; Elled Vein, 5°43; Ebbw Vale, 
5°44; Abercorn Black Vein, 5°46; Varteg, 5°89; and Abersychan, 
5°90. The economical positions of the hard coals are :—New 
Tredegar, 4°59; Risca Black Vein, 5°53. The following is the 
order in which the samples stand with regard to horse-power 
developed :—Soft coals-—Risca Rock, 512°27; Russell’s New Black 
Vein, 491°63; Elled Vein, 488°04; Jaynes Tillery, 483°65; Aber- 
corn Black Vein, 471°76; Tredegar, 469°89; Nantyglo, 458°04; 
Blaina, 457°85 ; Ebbw Vale, 441°53; Abersychan, 436°76 ; Varteg, 
418°12. Hard coals.—New Tredegar, 523°59; Risca Black Vein, 
479°06. The maximum variation in the power of the coals, as 
shown by work done in the Grinder, is 25 per cent. taking Varteg 
as exhibiting the lowest and New Tredegar the highest indicated 
horse-power. The New Tredegar coal is the best of the bituminous 
samples tested, the power obtained being higher, more regular, and 
demanding a less expenditure of labour in use. Risca Black Vein 
stands next on the list of hard coals, though it is not so economical 
as a fuel as some of the other coals, Four trials were made with 
mixtures of Welsh samples and of Welsh and North-country coals. 
A combination of Ynysfaio and Co Hartley in equal proportions 
gave 521°97 horse-power; two-thirds of Ynysfaio and one-third of 
Cowpen Hartley gave 555°38; one-half Ynysfaio and one-half New 
Tredegar gave 550°05; and one-half Ynysfaio and one-half Jaynes 
Tillery gave 545°71. The comparative hardness of the samples, 
their om from pyrites, and the amount, of labour required to 
work them will be seen from the following order in which they 
stand :—Soft. coals.—Jaynes Tillery, Tredegar, Abercorn, Russell 
Black Vein, Ebbw Vale, Nantyglo, Risca Rock, Abersychan, Elled 
Vein, Blaina, and bam ard coals—New Tredegar, and Risca 
Black Vein.- Nearly all the samples, it is remarked, contained 
more or less a number of fine seams of charcoal and dirt, the 
precise nature of which, and also the amount of pyrites present, 
¢an be best determined by chemical analysis,—Z'imes, 
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CORNISH ENGINE FOR THE HULL WATERWORKS. 


MESSRS, SMITH, PENDER AND CO., MILLWALL, CONTRACTORS ; CONSTRUCTED BY MESSRS. BELLS, LIGHTFOOT, AND CO., NEWCASTLE, 
(For description see page 159.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


Madame Boyveau, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENN A.—Messrs. GrRoip and Co., 

LEIPSIC.—A. TwIkTMEYER, ‘ 
NEW YORK —Witimer and Rowers, 47, Nassau-street. 








TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

W. W.—Secretary, Board of Trade, Whitehall. 

R. M.—G@rant on “‘ Cement ;" Spon, Charing-cross. 

C. D.—About 1 ton ; but.it is dificult to = down any fixed rule, 

= § L —Your letter is an enigma to us. hat kind of engine do you speak 

oj 

A. "5 —There is a work on engineers’ examinations, by Turnbull, which 

will, no doubt, answer your purpose. 

T.—Send stamps to Great Seal Patent Office, Southampt , London, 

The price of the specijication is 4d. / 
M. A. C.—The saving in fuel which may be effected by heating feed-water to 
200 deg., instead of using it at 70 deg., is about 12 per cent. 

APPRENTICE.—You will learn more about logarithms in a week from one 

practically versed in the subject than you can acquire in a year from books. 

TuRBINE.—Send an accurate tracing, full size as regards buckets, and a pre- 

cise statement of the facts, and we shall be happy to give you all the assist- 
ance we can. 

A Victim.— You ought to be able to see for yourself at a glance that four of 
the small squares can be drawn in the large one. area of any rect- 
angular figure is found by multiplying the length by the bs 
H. F. W.—We can only repeat that no method of signalling depending on a 
. cord for transmission will answer. As you have seen nothing of Mr. 

Stewart's invention, it is impossible for you to gather sufficient information 

Srom a short paragraph to enable you to say whether the system is or is not 

identical with yours. 

PERFORATED PLATES. 
(To the Editor of The Engineer.) 

Str,—Will any correspondent favour me with the addresses of any 


manufacturers of perforated plates for ore-dressing are | a 





huildina: 
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GLASS IN SWEDEN. 
(To the Editor of The Enguneer.) 

Sir,—I shall feel obliged if any fellow subscriber could give me the 
names of makers of sheet glass in Sweden. I believe itis made both at 
Stockholm and Fahlun, Kan-Ouanea. 

Derby, Feb. 28th. 


UNIVERSAL LATHE. 
(To the Editor of The Engineer.) i 
Str,—Can any correspondent say where I can obtain a universal lathe 
of the kind illustrated in Taz Enaineer, January 14th, 1876. 
West Bromwich, February 25th. J.J. 8. 


TRANSVERSE STRAINS. 
(To the Editor of The Engweer.) 

Sir,—In my ication upon t strains, which speared 
in your columns of the 25th inst., your printer has inadvertently given 
the strains and the differences as if measured in inches, whereas the 
intention was to express these quantities in seconds of a degree. 

Ath Chambers, Nicholas-street, Bristol, A. 0. P. 

February 29th. 
STONE-SAWING: MACHINERY. 
(To the Bditor of The Engineer.) 
Srr,—May we trouble any correspondent to give us the name of a firm 











manufacturing stone-sawing machinery ? P. R. 
Feb. 25th. 

SUBSCRIPTIONS. 

Tue Enatneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. .. £0148, 6d. 
Yearly (including two double numbers) .. - &1 98. Od. 


If credit ocewr, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk ENGINEER Volume, price 28. 6d. each 

The following Volumes of THe ENGINEER can be had, price 18s, each—Vols. 

5, 10, 14, 24, 25, 26, 38. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 

. Remittance by Post-office Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Good Hope Denmark, Reyet, 

France (Paris only), Germany, Gibraltar, India taly, Japan, Malta, 

Natal, Netherlands, New Brunswick, Newfoundland, ew South Wales, 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, bpm 

United States, West Coast of Africa, West Indies, China, via South- 

ampton, £1 16s. 

Remittance by Bill in London.—Austria, France, 
and Greece, Ionian Islands, Norway, Russia, 


Buenos Ayres, 
ria, Panama, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines ds one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accom: by stamps in 
payment. Alternate advertisements will be inserted with all i re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE Six o’cLocK on 

Tavrspay Evenine is nach Week. 

*,* Letters to edvastennent ott tht pling SUGGS of ie 

“paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 


other letters to be addressed to the Bditor of Tus Enaineer, 163, Strand, 








MEETINGS NEXT WHEE. 


InsTITUTION OF Crv1L EnorngERs.—Tuesday, March 7th, at 8 p.m.: 
Discussion on ‘‘ Floods, Evaporation, and Percolation.” 

SocieTy oF ENGINEERS, — Monday, March 6th, at 7.30 p.m.: “The 
Channel Railway,” by Mr. Perry F. Nursey. 
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OUR NAVY. 

Wuartever Mr. Reed thinks proper to write about iron- 
clad or other ships of war is sure to be read with attention. 
It not unfrequently happens that we are disappointed by 
his utterances, unable to agree with the opinions he 
expresses, or suspicious that he has exaggerated the 
importance of certain facts. But experiences of this kind 
are disregarded when we see another letter from Mr, 








Reed’s hand ; and we address ourselves to its perusal with as 
much interest and hope as though he had never written a 
word to which competent authorities on naval subjects 
could take exception. Of late Mr. Reed’s pen has not 
been idle. We have had his ever memorable letters from 
Russia; his paper on cyclads followed, and on Monday a 
portion—apparently- a rn oF letter from him on the 
— condition of our ironclads appeared in the Times. 

y the leading journal did not publish this letter in full 
we are, of course, unable to say; jae it was too long 
for the parliamentary season, for Mr. Reed can be 
diffusive. At all events, the Times has given a tolerably 
complete abstract of Mr. Reed’s most recent expression of 
opinion, and with this we must rest content. He has 
often filled the réle of alarmist before now, but never, we 
fancy, with such effect as on the present occasion. His 
thesis is that we have spent as a nation in the last 
eighteen or twenty years, in round numbers 209 millions 
on the navy, but only 19 or 20 millions on the construc- 
tion of ships of war, and the result.is that we have just 
now no navy worth speaking of. Mr. Reed begins by 
disposing of the wooden ironclads as useless for fe hting 
purposes. . The Caledonia, 6832 tons, 4538 indicated Nour 
per Enterprise, 1350 tons, 692 indicated horse-power; 

rd Clyde, 7842 tons, 6064 indicated horse-power; Ocean, 
6832 tons, 4244 indicated horse-power; Prince Consort, 
6832 tons, 4234 indicated horse-power; Royal Oak, 6366 
tons, 3704 indicated horse-power; Royal Sovereign, 5080 
tons, 2436 indicated horse-power; Zealous, 6096 tons, 
3448 indicated horse-power, have all been set aside for 
harbour defence only. These ships cost a great deal 
of money, have not been many years afloat, and at 
one period constituted no inconsiderable: naval force. 
They are now next to useless, because they are rotten. 
This list does not include all our wooden ironclads, how- 
ever, and Mr. Reed gives a second list, including the 
Favourite, 3232 tons, 1773 indicated horse-power; Lérd 
Warden, 7842 tons, 6706 indicated horse-power; Pallas, 
3787 tons, 3581 indicated horse-power; Repulse, 6190 tons, 
3347 indicated horse-power; Research, 1741 tons, 1042 
indicated horse-power; and the Royal Alfred, 6707 tons, 3434 
indicated horse-power, which must, in a very short time, 
be as useless as the rest, although they are still regarded 
as fit for more or less active service. Having thus told the 
world that a fleet of no fewer than fourteen ironclad ships 
has become useless within a dozen years or so, Mr. Reed 
oo on to tell us that we must not Be 4 we have iron- 
uilt ironclads to take their place. Nothing of the kind. 
The Cyclops, 3430 tons, 1660 indicated horse-power; Gor- 
gon, 3430 tons, 1670 indicated horse-power; Hecate, 3430 
tons, 1755 indicated horse-power ; Hydra, 3430 tons, 1472 
indicated horse-power; Glatton, 4912 tons, 2868 indicated 
horse-power; Prince Albert, 3905 tons, 2128 indicated 
horse-power; Scorpion, 2751 tons, 1455 indicated horse- 
aay Wivern, 2751 tons, 1456 indicated horse-power; 

iper, 1228 tons, 696 indicated horse-power; Vixen, 1228 
tons, 740 indicated horse-power; Waterwitch, 1279 tons, 
777 indicated horse-power; are all practically useless, 
being unfit for efficient sea service, although they might 
do a little fighting on a small scale in English seas. If we 
fancy that we now know the worst we shall find that fancy 
deludes us here, as in many other cases. After deliverin 
a flying shot at the Hotspur and the Rupert, Mr. Ree 
closes with the Black Prince, 9137 tons, 5772 indicated 
horse-power; Warrior, 9137 tons, 5469 indicated horse- 
wer,; Defence, 6070 tons, 2537 indicated horse-power ; 
istance, 6070 tons, 2428 indicated horse-power ; Hector, 
6713 tons, 3256 indicated horse-power; Valiant, 6713 tons, 
3560 indicated horse-power ; and having demolished them, 
because of the thinness of their armour, he plays the same 
part with the Achilles, Minotaur, Agincourt, and North- 
umberland. We thus find that the British fleet, on which 
we prided ourselves, is very nearly, if not quite, out of 
sight, and we ask ourselves, Is it possible that we have no 
navy? On this point Mr. Reed gives us little comfort. 
We have, he assures us, only twelve ships—the Audacious, 
Invincible, Iron Duke, each 6030 tons, 4800 indicated 
horse-power; Swiftsure, Triumph, each 6660 tons, 4800 
indicated horse-power, Hercules, 8670 tons, 8500 indicated 
horse-power; Sultan, 9286 tons, 8600 indicated horse- 
wer; Bellerophon, 7550 tons, 6000 indicated horse-power; 
enelope, 4394 tons, 4700 indicated horse-power; Monarch, 
8322 tons, 7842 indicated horse-power; Devastation, 9190 
tons, 6600 indicated horse-power; and Thunderer, 9190 
tons, 5600 indicated horse-power; to maintain the power 
of England on the high seas, and of these six are compara- 
tively small vessels. Tothese are to be added, in process of time, 
the Alexandra, 9591' tons, 8000 indicated horse-power, 
considerably advanced at Chatham; the Dreadnought, 
10,950 tons, 8000 indicated horse-power—an enlarged and 
very powerful ship of the Devastation type—receiving her 
armour-plates and fittings at Pembroke ; the Inflexible, 
11,165 tons, 8000 indicated horse-power—a still more 
werful ship of a new type— somewhat more than haif 
uilt at Portsmouth ; the Nelson and Northampton, each 
of 7320 tons, 6000 indicated horse-power, building by 
contract on the Clyde; the Shannon, 5100 tons, 3000 in- 
dicated horse-power, considerably advanced at Pembroke ; 
the Temeraire, 8412 tons, 7000 indicated horse-power, 
building at Chatham. 

It must be admitted we think that Mr. Reed has in this 
statement very slightly, if at all, exaggerated truths of 
very great importance. It is beyond question that of first- 
class fighting ships we have really but a dozen. On the 
a ecpon nothing would be more unwise rare —_— 
that the consequence of this apparent paucity of powerfu 
war-ships ie ier national feebleness. Mr. Reed has 
neither suggested in the present instance that other nations 
are better off, nor does he propose that any decided steps 
should be taken in any way or shape to augment our 
naval strength. It is well that this question should be 


ed calmly and dispassionately; that it should be dealt 
with in various ways, and examined from more points of 
view than one. All Mr. Reed’s arguments are implied. 
We are, he tells us, without a navy, except one of twelve 
ships ; and as this, on his showing, is an unsatisfactory 
condition of affairs, it is to be assumed that he wishes we 





would set about building more ships. Rut this is not the 
way in which the naval strength of a nation should be 
di There is no such thing as an absolute aspect 
of the problem. It can only be dealt with as a matter of 
comparison. It may be, for anything that Mr. Reed has 
in the present instance proved to the contrary, that a fleet 
of twelve men-of-war is ample for our every purpose, in 
which case we have ships enough, or this may not be so; 
but the mere implication that twelve ships are not enough 
to meet the requirements of a great naval Power, such as 
England professes to be, will not suffice to carry conviction 
to unprejudiced minds. The whole thing turns on a ques- 
tion of probabilities. In what quarter is it probable that 
we shall find a foe? It may safely be said that we have 
nothing to fear from Turkey, Egypt, Italy, or Spain. 
There remain France, Russia, Germany, Austria, and 
America. A war with the first-mentioned country is, 
humanly speaking, impossible now, and will be impossible 
for many years to come. That Russia, Germany, and 
Austria should all combine against England is to the last 
degree unlikely. That she might have to fight unaided 
two of the three at once is just within the bounds of possi- 
bility. The point at issue is, then, not the absolute 
strength of ary eagle navy, but its relative strength ; 
and we contend here that the twelve first-class ironclads 
to which Mr. Reed refers constitute a fleet superior to any 
that Russia and Prussia could bring against it. The former 
is really a very insignificant naval power. Her fleets 
consist of 27 armour-plated ships, most cf them smail, 
slow, and thinly plated, and 198 other vessels, carrying 
in all 527 guns. The total tonnage is 173,000, and 
the total steam power 33,000 horses. It is true that 
the Peter the Great and one or two other vessels will be 
fine ships when they are finished, which will not be 
the case for years in all likelihood. Prussia is practically 
the only naval power which could give us much trouble. 
But Prussia could not send against Great Britain, or 
cae British possessions, any fleet equal in force to that 
which Mr. Reed admits we The navy of the 
United States has no existence at all, except on paper, and 
we need say nothing more aboutit here. Prussia is, as we 
have said, the only naval power about which we need give 
ourselves much concern, and if'is well known that Prussia 

sses a few very powerful ironclads, but she owns 
nothing as yet to compare with our Devastation, and she 
scarcely does more than contemplate the construction of 
vessels of the Dreadnought or Inflexible type. It may be 
said that this is true, but that Prussia possesses a great 
many ships which, although not suitable for fighting in 
line-of-battle, would still harass our commerce and invade 
our ports. This is partially true; but it must be 
remembered that—Mr. Reed to the contrary notwith- 
standing—we have in our old-fashioned ironclads a second 
line of defence which would cope satisfactorily with any 
small fry.that Prussia might feel disposed to send against 
us; and the point raised by Mr. Reed, and with which 
alone we have to deal now, concerns first-class, or what 
may, perhaps, be termed line-of-battle ships, and not 
frigates, corvettes, and small craft. 

For the sake of argument, however, iet it be granted 
that a fleet of twelve ships is not enough to secure the 
safety of England, and what follows? It is easy enough 
to say build more ships, but it is a very difficult thing for 
an unprejudiced naval architect, competent to speak, to say 
what kind of ships we shall build. There is a perfect 
Babel of tongues on this subject. We are told, on the one 
hand, that torpedo boats can alone render England safe. 
Then we are answered in the same moment that torpedoes 
are all nonsense; nothing will do but swift, handy rams. 
We are warned that it is waste of time to protect ships 
with armour plates, and this although not two weeks pre- 
viously the Shannon experiments proved that an un- 
armoured iron ship would not have a man left to stand by 
a gun in a quarter of an hour after she got withia fair 
range of a vessel mounting guns little heavier than siege 
cannon. Mr. Reed does not attempt to say what ought to 
be done under the circumstances; and no man can say 
positively and truthfully that any given system of construc- 
tion is so good and so likely to be permanent that it would 
be prudent to spend five or six millions in putting it in 

ractice. It appears, indeed, as though it were utterl 
impossible to build a ship which shall be shot-proof, 
torpedo-proof,and ram-proof, and it is, to us at least, evident 
that the Admiralty in refusing to build a single class or 
species of ship to the exclusion of all others, are adoptirig 
we shall not say the wisest, but the only ible course. 

Before any large sum is invested in the construction of 
ships of war it would be well to expend a moderate sum 
in settling, by actual experiment, certain questions which 
must be settled sooner or later. 1t is known, for example, 
precisely what heavy guns can do against armour-plates 
under certain conditions; but it is not known what can be 
done under other conditions. For example: Oblique tire, 
to which we have already referred, is a matter about which 
nobody knows pompano in theory. It might be found 
in practice that even the Warrior could set the 81-ton gun 
at defiance, provided only she could oppose her side to that 

n at a sufficiently oblique angle. About the use of 
doubled plates with air spaces, again, nothing is known 
from practice. If it is once ascertained that two 4in. 
plates, so fixed that a space of some 5ft. or 6ft. intervenes, 
will keep shells out, a totally new era for ironclads will 
commence. The will be defeated; for in such a case 
nothing but solid shot could be used with any chance of 
effect. But it is obvious that it would be unwise to pro- 
ceed with the construction of a fleet, the plates of which 
were applied in the ordinary way, until the question of 
the value of air spaces was definitely settled. It may be, 
and we believe it is true, that the ition of the British 
navy is by no means so desperate as Mr. Reed would have 
the world believe; but we are willing to allow that more 
ships ought to be constructed. The Admiralty programme 
is by no means small this year, and it seems to have been, 
on the whole, judiciously framed. The country will have 
just‘cause for complaint however, if a few very simple 
experiments, which can be carried out at small cost, are 





not made before it is determined to carry any new design 
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into practice. At the present moment the coun requires 
information rather than ships. * 


THE THAMES STEAM FERRY. . 


Wuewy an unfordable river has to be crossed, the cross-’ 


ing can be done in but two ways by those who are unable 
or unwilling to swim. We can get over by using a bridge 
or by using a boat. It occurs now and then that a bridge 
cannot be constructed; but boats’ are, on the whole, in- 
variably available. It has taken the inhabitants of London 
some centuries to learn this fact, simple as we when 
stated as we have stated it; but it has been well known and 
acted upon in many other large cities both in Europe and 
elsewhere. In the United States steanf ferries are employed 
daily of gigantic dimensions ; for example, the boats which 
run on the Fulton Ferry line, New York, are 2U6ft. long, 
63ft. wide on deck, and 13ft. deep in the hold. They are 
propelled by single overhead beam engines, with 46in. 
cylinders, 11ft. stroke, the paddle-wheels being 22ft. in 
diameter. . These boats are double-ended, with a row of 
fine saloons at each side of the deck, the space between 
being devoted to a carriage road. The Birkenhead ferry 
boats are, no doubt, familiar to most of our readers, and 
many of them no doubt will remember the queer craft 
which used to ply at Queen’s Ferry, and so establish com- 
munication between Dunfermline and the surrounding 
district, and Edinburgh. It has long been felt that London 
Bridge could not accommodate all the traffic brought upon 
it, and that even if it could, that there was something 
absurd in traversing a distance of about six miles in order 
to get from Wapping to Rotherhithe, a distance in a direct 
line across the river of about one-fourth of a mile. The 
history of the Thames Tunnel need hot be told here. 
That structure was a failure for the intended purpose, 
because it led from nowhere to no place. In 
other words, the approaches to the tunnel were so bad 
as to render it totally useless for’ ordinary traffic. 
Many schemes have been proposed for the formation 
of a ferry across the Thames. Certain difficulties not 
apparent at first sight, stand in the way of establishing this 
mode of effecting communication; but they are not very 
serious, and we confess that it is a matter of some little 
surprise to us that an energetic attempt to overcome them 
has not been made years and years since. However, at 
last it would seem that a sufficient number of men blessed 
with intelligence have been got together, and a Thames 
Steam Ferry Company has actually been formed, so that 
before the year is much farther advanced it will be possible 


for the good people of Rotherhithe to send a horse and | 


cart to the markets at the north side of the river without 
using London Bridge. 

The steam ferry to be established is judiciously moderate 
in its pretensions. Two iron boats will ply regularly at 
intervals of about a quarter of an hour to and fro across 
the ‘‘hames, nearly over the line of the Thames Tunnel— 
now traversed by the East London Railway. The first of 
these boats was launched on Saturday from the yard of 
Messrs. Edwards and Symes,.of Cubitt Town. The craft 
was christened the Jessie May by the daughter of the 
Lord Mayor. The launch went off admirably. The 
Jessie May is nearly flat-bottomed; she is 82ft. long, 42ft. 
beam, and 8ft. 9in. deep in hold. She is, of course, double- 
ended, and has two rudders and two steering wheels, one 
on the top of each paddle-box. The steersmen will be 
placed in a very exalted’position, and can thus keep a good 
lookout—a matter of very great importance censidering 
how crowded the river is at certain periods of the day. 
The two funnels will be placed on the sponsons, so that a 
perfectly clear space will be left from end to end of the 
deck. Three rows of wagons or carts can be accommodated. 
The bulwarks at each end drop down to allow the vehicles 
to be driven ashore. We shall refer to the arrangements 
for embarking and disembarking in a moment. The 
engines are of 30-horse power nominal, by Maudslay, 
with cylinders 23in, diameter and 27in. stroke, and 
will be wholly below the deck. They are fitted with dis- 
connecting gear, so that either paddle-wheel may be used 
ahead or astern independent of the other. Messrs. 
Edwards and Symes appear to have designed these boats 
with much care and a competent knowledge of the subject, 
and so far as could be judged from the Jessie May while 
in the stocks, the workmanship is all that can be desired, 

Now, one of the great difficulties standing in the way of 
the adoption of the ferry system on the Thames lies in the 
variable height of the water at different states of the tide. 
This, if a good wharf were provided, would be of small 
consequence if foot passengers only had to be accommo- 
dated, but the case is different when carts and horses have 
to be embarked and disembarked with rapidity and safety. 
A ferry of the kind in question, to be really useful, must 
be so constructed that carts and wagons, heavily laden, 
may be driven on board or ashore without trouble; and it 
is obvious that, under no circumstances, can steep ramps 
or inclines at either side be admissible. To avoid these 
troubles, a very ingenious arrangement has been devised 
by Mr. Duckham, engineer to the Thames Steam Ferry 
Company, which may be easily rendered intelligible. 
The boat, instead of being brought alongside a wharf, will 
be drawn up end on. The landing stages, if we may use 
the words, will consist of two rows of cast iron piles rising 
ahove the line of the water, and supporting hydraulic 
cylinders. From these cylinders, or, rather from the 
rams, will proceed sling chains running through pulleys in 
such a way that the stroke of each ram will be multiplied 
about four times. Between the piles will rise and fall a 
large platform, suspended from the ends of the ropes, and 
partially counterpoised by balance weights. This platform, 
when raised up, will constitute a continuation of the road- 
way running from the street to the landing stage ; wagons 
will be driven on to it, and at high water one end or the 
other of the ferry boat will be made fast to it, and the act 
of embarkation can then be performed without further 
trouble ; when, however, the tide is low, a suitable number 
of carts and other vehicles with their horses and drivers, 
will be marshalled in proper order on the platform, which 
will then be dropped to the level of the boat, and made 
fast; thus the eth can at once be driven on board. 
Arrived at the other side, the same operation will be per- 








formed inversely. ‘That is to say, the load will be trans- 
ferred from the deck of the f boat to the hydraulic 
which will then be raised with the wagons, &c., 


‘to the level of the roadway. It is estimated that not more 


than five minutes will be required for loading and unload- 
ing the boat, and allowing five minutes for the trip across, 
which is a great deal too high an estimate, we have thus a 
quarter of an hour for each trip. 

Such then is the new Thames steam ferry. It has been 
carefully designed to meet the required end, and it remains 
to be seen how far it will be appreciated by the public. 
On this point we confess that we are extremely doubtful. 
That the ferry will work well, that the boats will be safe 
and swift enough, and convenient, we do not doubt; and 
we see no reason to assume that Mr. Duckham’s hydraulic 
gear will in ‘any way fail todo what it is expected to 
perfurm. Our reason for questioning the probability 
of the ferry being — used is based on a 
totally different reason. It is simply that we do not 
see at present how people are to get at the ferry 
with carts or wagons. ‘I'he approaches at the Wapping 
side are bad enough, but it is not too much to say that at 
the Rotherhithe side there are no approaches at all— 
nothing, in short, but a maze of little streets or lanes, 
which cannot possibly accommodate anything like a 
reasonable traffic. The irruption of a dozen heavy vans 
every quarter of an hour into this locality would cause a 
species of cataclysm in the district, and the confusion and 


| block would be something fearful to contemplate. The 


very same difficulty will attend the Steam Ferry Company 
as that which attends London Bridge. The bridge or the 
ferry would answer the purpose very well, but people 
cannot get to either with the requisite ease. Whether it 
will or will not be in the power of the Thames Ferry 
Company to overcome this objection remains to be seen. 
Unless it is got over it is certain that the utility of the 
ferry teers, very much impaired, and the latter can 
certainly do nothing whatever to relieve the traffic on 
London Bridge. 





PATENTEES AND THE CROWN, 

Tar important case of Dixon v. the London Small Arms Com- 
pany, which was decided in favour of the plaintiff last year, has been 
before the Court of Appeal. The plaintiff is the owner of certain 
patents, including the Martini-Henry rifle, which he urged had been 
infringed by the defendants while carrying out a contract with 
the Crown. The defendants relied upon the case of Feather +. 
the Queen, in which, it will be remembered, the right of the 
Crown to use patented inventions without reward was established. 
The court, however, drew a distinction in the fact that in the one 
case the Government was itself using the invention, while in 
the present there was merely a contract by others to supply to 
the State. The Court of Appeal has, however, reversed this 
decision on the ground that no such distinction existed. The 
goods were made on the express authority of the Crown, and the 
manufacturers were paid by the piece instead of by their time. 
The difference between the relations of contractor and contractee 
and master and servant was not such as could warrant the court 
in declining to apply the doctrines of Feather v. the Queen to 
the present case. 


SCIENCE AND THIEVES, 

TuHompson carried terror to the hearts of shipowners already 
assailed by the fear of mechanical rats and explosive coal; 
bankers took no notice of the perils which environed those who 
attempted to carry specie in ships, confident in the strength of 
their own strong-rooms. It appears, however, that they can no 
longer claim immunity. The progress of science is rapid and 
unceasing, and a new element of terror is already talked of in 
New York. In the midst of banking hours, while all the tills 
are open and the safes unlocked, an individual will stand at the 
bank door and fling among the clerks a shell filled with a pecu- 
liar compound which will explode with a stunning report, 
without necessarily doing very much injury to life or limb; this 
is a secondary consideration, however. In the confusion which 
will follow the explosion of the shell, a select band of confederates 
probably disguised as policemen, will rush in and appropriate all 
the cash they can lay hands on. A smoke shell will finish the 
work, and under cover of this smoke an escape will be effected. 
It has already been suggested in the States that bank clerks 
shall always work in armour-plated rooms. As an improvement 
we would suggest that they should during business hours wear 
complete suits of plate mail and Tyndall's respirators, so as to 
be prepared for the worst. Bank clerks are rather particular 
about the style of a coat, but this regard for «esthetic effect 
might easily be utilised in the construction of armour, which 
admits of a considerable display of taste both in its cut and orna- 
mentation. It is comforting to be able to add that if science can 
be made to assist robbers it can also be employed to capture 
them. A very neat device for this purpose has just been 
brought out in the United States. All doors in a bank are so 
arranged that they can only be opened when two knobs or 
handles are turned simultaneously. Now these knobs are placed 
in connection with powerful batteries. A thief seizes one knob, 
and no effect follows, He then uses both hands, taking a knob 
in each. Immediately his howls follow; he is unable to let the 
knobs go, because of the violent muscular contractions set up. 
The torture is fearful, and the would-be robber constitutes in 
consequence—if he be a man of strong lungs—a most admirable 
alarm. The ingenuity of the scheme will commend itself to our 
readers. 

WATER SUPPLY OF SMALL TOWNS, 


Tue subject of the water supply of small towns and populous 
villages which have the good fortune to be within a few miles of 
some large centre of population is an interesting one, although, 
as mentioned in Tue ENGINEER a few weeks ago, it is a problem 
which isin many instances most difficult to solve. A case in 
point in which the difficulty has apparently been overcome has, 
however, come to our knowledge, and seems to us to present a 
method of settling many of the questions which are involved in 
the subject generally. The particular instance we have in view 
is that of the populous village of Chapeltown, which is situate at 
a distance of something like six or seven miles from Sheffield. 
Chapeltown is a not very compactly built village, its inhabitants 
for the most part being engaged in ironworking or coal getting. 
There is no gathering ground anywhere in the immediate 
vicinity of the place, nor, indeed, if such were the case, does it 
appear likely that the local urban authorities would be in a posi- 
tion to carry out an efficient scheme of storage and supply. 
Under these circumstances, the sanitary authority of the place— 
which happens to possess a good adviser and friend in the Earl 
of Wharncliffe—some time ago decided to apply to the Sheffield 
Waterworks Company with a view of inducing that wealthy and 
powerful body to undertake the supply of the village, After a 


good deal of discussion and much consideration, the Sheffield 
company undertook to do so on certain conditions and in a spe- 
cified manner. The company agreed to lay a main of sufficient 
ice required from it from such point as they 
might think fitting to a suitable position near Chapeltown. At 
this latter point the local authorities would provide a small tank 
reservoir, into which the Sheffield company bound itself to 
deliver a minimum quantity of 70,000 gallons per diem through 
a low-pressure meter, at the fixed rate of 74d. per 1000 gallons. 
By this arrangement, the responsibility of the Sheffield compan 
ends after it has delivered the water into the tank. The Chapel- 
town authorities take the matter in hand at that point, provide, 
lay, and manage the whole of the distribution, service pipes, arid 
collect their own rates, They have determined to borrow £5000 
in order to carry out the scheme, a Government inquiry having 
been made on Wednesday with that end in view. There can be 
little doubt that the Local Government Board will oonsent to the 
project, which, we opine, is a very fair, equable, and exemplary 
manner of disposing of a difficult matter. Other small towns or 
large villages in a similar position might very well profit by the 
experience of Chapeltown, 
THE LOSS OF THE VANGUARD. 

Tae Admiralty Minute in which the finding of the Vanguard 
court-martial was practically set aside has given rise to so much 
feeling throughout the country that, as Mr. Goschen rightly said 
on Monday last, the First Lord of the Admiralty has been 
arraigned at the bar of public opinion, and that, in the interests of 
the service and of justice, to elicit the whole truth of the matter 
it should be inquired into by the House of Commons. Whether 
the country will be satisfied with the apology of Mr. Ward Hunt, 
or would not rather prefer that even now Admiral Tarleton and 
Captain Hickley should have a chance of replying to the hostile 
criticisms to which they have been subjected, we may still see. 
The feeling in the House was evidently in favour of such a 
course, and it was a notable fact that the naval members, even on 
the Ministerial side of the House, were unanimous in advocating 
it. That the sentence of the Court may have been too severe 
was felt by more than one speaker; but nevertheless, the action 
of the Lords of the Admiralty does not appear thereby in any 
way excusable, for if Captain Dawkins was to blame for leaving 
the deck of the Vanguard, it would surely appear strange that 
Captain Hickley should be excused for doing exactly the same 
thing; and, indeed, according to Captain Price, the captain of 
the Iron Duke was still further to blame for sheering his ship 
back again after she had been sheered out of line by the lieu- 
tenant in charge, for whereas by the former manoeuvre she was 
kept out of the wake of the Vanguard, and would therefore have 
been in no danger of running into her, by sheering back into 
line without decreasing speed or taking any steps to ascertain 
the whereabouts of the Vanguard, he actually did the very thing 
which should have been his course if he had been chasing an 
enemy’s ship and were trying to cut her down. While such dif- 
ferent views of the question are held by naval then, we confess 
that we think the action of the Lords of the Admiralty not only 
bold but also unfair. Until we are convinced—which at present 
we cannot say we are—that the judgment of Mr. Ward Hunt 
and his colleagues is infallible, we are quite unable to agree with 
the right honourable gentlemen that, having made up their 
minds that the court-martial was wrong, and that Admiral 
Tarleton and Captain Hickley were blameless, it was their duty 
to exonerate them without giving them any chance of clearing 
their reputation at a public trial. It was a somewhat remark- 
able fact—and the attention of the House was called to it—that 
the only information available in the House of Commons dur 
ing the discussion concerning the precise cause of the foundering 
of the Vanguard was obtained from our own pages. The 
Admiralty have evidently been exceedingly reticent as regards 
the supply of information concerning the structure of the ship. 








PUMPING ENGINE FOR THE HULL WATER- 
WORKS. 

Iy our last impression we described this engine so fully that 
we need say little more here than that the drawing which we 
give on page 156 shows the valve gear and parallel motfon. The 
latter especially is of very neat design. The engravings explain 
themselves, 








PRIVATE BILLS IN PARLIAMENT, 


Srvcr our last issue the Examiners of petitions have received 
proofs of compliance with the Standing Orders of both Houses, 
in respect of the following unopposed postponed cases of 
petitions for bills, which will be certified accordingly—viz., 
North Wales Narrow Gauge Railways, Tunbridge-Wells and 
Eastbourne Railway, and the Walsall Improvement Commis- 
sioners’ Gas Purchase Bills. The Scottish Equitable Life Assur- 
ance Society Bill has also been certified. In the postponed 
case of the Dublin South City Markets Petition for Bill the 
Standing Orders were found not complied with. The West 
Brighton Water, North Metropolitan High Level Railway, and 
London and Southwark Arcade Bridges Petitions for Bills were 
further postponed till the 13th of March. The Bristol Joint 
Station, Smith’s Patent and Thames (Tower) Tunnel Petitions 
for Bills were withdrawn. Before the Examiners of Standing 
Orders for Private Bills proofs of compliance with the Standing 
Orders of the House of Commons requiring the consent, &c., of 
the parties concerned as promoters or otherwise, before the 
second reading of certain bills, were given in respect of 
numerous Bills, including the Manchester Post Office 
Bill, the postponed South Metropolitan Gas Light and 
Coke Bill, and the postponed London and North-Western 
(Sirhowy Railway Transfer) Bill. In the case of the Monmouth- 
shire Railway and Canal Bill the same Standing Order (74) of 
the Commons was found not to have been complied with. The 
Bridgewater Bill, originating in the Lords, has been withdrawn. 
The consideration of the petition for the Cornwall Minerals and 
Fowey Railway (Lease) Bill was further deferred until the 2nd 
of March. Proofs of compliance have also been given in respect 
of the New Shoreham Harbour Bill before the Lords. 

The Standing Orders’ Committee of the House of Lords have 
decided that the Standing Orders not complied with in respect 
of the following bills ought to be dispensed with and the bills 
allowed to proceed—viz.: Midland Counties and Shannon 
Junction Railway (provided the usual deposit upon the cost of 
the proposed work is made with the Court of Chancery), North 
Union Railways of Ireland, Waterford and Wexford Railway, 
Rostrevor Improvement, Mersey Railway, Penarth, Sully, and 
Cadoxton Railway (clauses relating to lines Nos. 2 and 3 to be 
struck out), Preston Tramways, North and South (Gravesend 
Tunnel) Junction Railway, Epping Forest, Cleator, and Work- 
ington Junction Railway (subject to the deposit of an amended 
section which had already been done, and to the exclusion from 
the compulsory powers of purchase of a little bit of land pro- 
posed to be taken for railway No. 1), and Stockton and Middles- 
brough Corporation Water, the first four bills before the 





Lords, and the others before the Commons. The case of 
the Sidmouth Railway Bill was postponed to the 14th inst, 
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The Waterford, New Ross, and Wexford Junction Railway Bill, 
before the Lords, has been withdrawn. 

The following bills have been read a second time :—In the 
House of Lords the Blackrod Gas, Bodmin and Wadebridge and 
Delabole Railway, Cornwall Mineral and Bodmin and SWade- 
bridge Junction Railway, Maidenhead District Gas, National 
Assurance Company of Ireland, Belfast and County Down 
Railway, Ryde Pier, Anglesey Central Railway, Ennis and West 
Clare Railway, the Norfolk Estuary, the Shoreham Harbour 
Bills, and the Southwark and Vauxhall Water Bill, in moving 
the second reading of which the Duke of Richmond and Gordon 
begged not to be understood as giving his adhesion to the 
measure. He wished the bill to go before a Select Committee in 
order that there might be an inquiry into its details; but he 
reserved to himself the right of moving its rejection hereafter if 
he should think, when it came down from the committee, that 
it was not a measure which ought to receive the sanction of 
Parliament. The Duke was acting in the absence, through 
illness, of Lord Redesdale. 

In the House of Commons the Bolton Junctions Railway, 
British Gaslight Company (Hull Station), Charnwood Forest 
Railway, Cleator and Workington Junction Railway, Cleveland 
Water, Dublin (City) Steam Packet Company, East London 
Railway, East Norfolk Railway, Ely, Haddenham, and Sutton 
Railway, Felixstowe Railway and Pier, Gorsedda Junction and 
Portmadock Railways, Great Western Railway, London and 
Blackwall Railway, London and North-Western Railway (New 
Lines, &c.), London, Brighton, and South Coast, and Tunbridge 
Wells and Eastbourne Railway Companies, London, Brighton 
and South Coast Railway (Various Powers), Manchester and 
Milford Railway, Metropolitan Inner Circle Completion Railway, 
North-Eastern Railway, Pegwell Bay Reclamation, Preston 
Tramways, Ramsgate Water, Redcar and Coatham Gas, Rostrevor 
Improvement, Sevenoaks Gas, Slaithwaite Gas, Stockton and 
Middlesbrough Corporation Water, Stockton and Middles- 
brough Water, Thanet Gas, Whitehaven Harbour and Town 
Improvement, York New Water, Horncastle Gas, Midland 
Railway (Further Powers), Midland Railway, (New Works, &c.), 





Scuthampton Gaslight and Coke, South Metropolitan Gaslight 
and Coke, and the Wilts and Berks Canal, Tunbridge Wells 
Gas, and the Penarth, Sully, and Cadoxton Railway Bills. 

On the motion of Mr. Sherriff, the second reading of the 
Royal Albert Hall Bill was, after some conversation, deferred for 
a fortnight to give the promoters and the opponents of the bill 
an opportunity of coming, if possible, to an arrarigement. 

Yesterday the General Committee on Railway and Canal Bills 
met and appointed certain groups, but up to the time of going 
to press the particulars were not made public, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
spendents.) 





of our corre- 








ROLLER SKATES, 

Sir,—I have found your “ Historical Notes on Roller Skates ” 
exceedingly interesting, and have derived amusement in analysing 
the motions of Mr. Plimpton’s skate, although the problem is not 
so difficult to solve as some of your young readers have been led to 
think. <A. belief in its difticulty may have led some to pass it over 
without attempting its solution, if so, they will no doubt find that 
a few hours devoted to its study will likely meet with success, 
The following formula gives the necessary information. 

Let r=the radius of the circle described by the rollers, when the 
foot-stock is tilted through a given angle a. This circle would be 
the mean of the two dotted circles shown in Fig. 8 of your “‘ Notes 
on Roller Skates ” page 121, and is the centre of the path travelled 
over by the rollers, 

a = the angle the foot-stand makes with the horizontal plane. 

= the angle the “ swivel-axis” makes with the foot-stand. 
The swivel-axis is marked bc in Fig. 3 of your notes. 

a = distance between axles of rollers when the foot-stand is 
horizontal. This is the distance EE, Fig. 3. 

b= the right-angular distance between tlie swivel-axis and the 
axis of rollers. The distance E 0’ Fig. 3. 
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Taking an example :—Fig. 3 of your notes is drawn quarter the 
full size, and from it I find a=79in. 
b=0°9in. 
B = 24 deg. 
which are all the dimensions necessary for the calculation. 
Then supposing the foot-stand to be canted, say 8 deg., then 


«<= 
and we find S = 3 deg. 22’ 44" and * to be 63'8in. 
I should feel obliged if one of your mathematical readers would 
give me a simpler formula than this I have arrived at, 
tipon-road, Shocter’s Hill, 8.E., J. G. Berry. 
February 24th. 
TRADE IN GERMANY. 

Sm,—In a quotation in your esteemed paper a fortnight ago you 
gave the number of unemployed workmen in Berlin as 2300, I 
beg to be allowed to correct you on this point, the number given 
by the Government papers is 25,000, and can as a matter of course 
be accepted as very far under the mark. Business has entirely dis- 
appeared, and universal misery meets one everywhere. Concerns 
in liquidation or in bankruptcy are the prevalent rules. If any 
country ever did give a splendid example of ‘going up like a 
rocket and coming down like the stick,” that country is the German 
Fatherland. R. 

Frankfurt, 29th Feb. 

AMERICAN BOILERS. 

Str,—In answer to Mr. Hedges’ inquiry, the 4-horse Baxter engine 
using 100 Ib. of coal in the ten hours, means 4 indicated horse- 
power, or 24 lb. of coal perindicated horse-power per hour. This 
result was obtained on a trial, and of course everything cleaned and 
in good order. But the Baxter Company will guarantee that their 
engines and boilers will work at a consumption of 31b. of coal per 
indicated horse-power per hour if kept in order. I believe, 
although I have not seen Mr. Hedges’ boilers, that there is some- 
thing very superior in the Baxter boiler ; if like the Sharpley, the 
crown sheet is small and the flame passes down the vertical tubes 
and out at the base flue. In the Baxter 4-horse power boiler the 
flame passes down the vertical tubes and then up again around the 
whole shell, the crown sheet is twice the area of the fire-grate; 
there is also a division plate nearly half way around the flue 
under the funnel, this gives an equal temperature around the 
shell. I hope, as Mr. Hedges is the only maker of this style of 
engine and boiler in England, he will send one of his engines and 

' boilers over to the Centennial next summer, and test it against a 
Baxter engine ; as for vertical tubes, there is no doubt but they are 
the best for small boilers, or large ones either where it is practical 
to use them, as they are always clear of soot; there is also means of 
gg reat their efficiency, which I will shortly explain. 

iverpool, Feb. 27th. W. G. 











* STEAM TRAM CARS. 

Str,—In reference to the letter of ‘‘W. K.” dated Ayr, I beg 
to state that the steam engine for tramways traction made for me 
by Messrs. Merryweather and Sons has been regularly working in 
Paris, and carrying passengers under a provisional permission from 


the Minister of Public Works, The ex ent has been very 
successful, and has resulted in the nomination of a commission 
appointed to examine into the advantage of this mode of traction. 
‘This machine weighs only two tons, carrying a car and forty- 
two. ngers at the rate of twelve miles an hour, or any’ other 
speed allowed, without noise or smoke, and particularly steam, the 
escape of this latter being reduced to a minimum. I am now 
having twelve engines made for use in Paris, and this will give you 
the measure of success which in my opinion has been obtains ed, 
3, Rue = ae Paris, G. P. Harpine. 
eb. 3 : 
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AUDIBLE SIGNALS, 

S1r,—In reply to Mr. Aird’s letter, I should like to make one or 
two observations which I hope you will allow. Mr. Aird does not 
flatter me much by saying that my objections arose from a mis- 
comprehension of the drawings. Allow me to say that the drawings of 
his apparatus in THE ENGINEER are far from perfect; the fog signals 
are represented at least three times their proper size if considered 
with relation to the size of the rail. 

In the section Fig. 2, wood is shown to the left of the rail; in 
the elevation nothing can be seen. Surely the section cannot be that 
of a “sleeper.” The draft required for this apparatus is, as shown, 
some two feet ; the most that is now used for working the signal is 
only six inches. Coming to Mr. Aird’s explanation, I must say that 
when the driver of a train observes the distant signal at danger, 
he invariably runs past it and reduces his speed, stopping at the 
“home” signal, and receives from that signal the intimation of 
‘*line clear.” This method of working is adopted on most lines. 
The ‘distant signal” is not touched, so that ‘J. C. D.” is quite 
correct, and the instructions issued to drivers are in strict accord- 
ance with this. Mr. Aird will find he is in error and must obtain 
further information as to the working of railways. The inventor 
suggests an arrangement for use in foggy weather and by it stops 
the train; he, according to his own statement, must employ the 
semaphore signal in order that the train may proceed. How is 
this to be done, seeing that the driver is supposed to be surrounded 
by a more or less dense fog. Possibly the inventor is in a similar 
condition. 

A great objection must be raised to pulling the “distant” 
signal ‘‘off” a second time to place a fog signal under the 
** striker;” the signalman is compelled to do double work, and how 
does he know that a train has passed his distant signal, when it is 
often a thousand yards from his cabin? The most important 
feature is again ‘“‘shunted” even in the second letter, viz., the 
removal of the broken case. Surely Mr. Aird could have shown how 
this is effected so that your readers might not be under any *‘ mis- 
comprehension of the wings,” though unable to become so 
thoroughly acquainted with the working model as desired by the 
inventor. 

In conclusion, I may state that Mr. Aird’s invention as described 
can of little use to any railway company; but his idea, if 
subjected to many modifications, may then be of service as an 


| additional apparatus foz the safety of the travelling public. 


A Youne WorRKMAN. 


Srr,—In reply to Mr. Aird’s letter contained in your last issue, 
I will first state that of necessity my objections to his apparatus 
were founded upon the illustrations and information given in THE 
ENGINEER, and 1 deny that there is evidence of miscomprehension 
of the engraving. In the first place no apparatus for removing the 
exploded detonators was shown, and only a very vague statement 
as to their disposal made. As I have not seen the provision I can 
express no opinion upon it, but I trust Mr. Aird provides a 
capacious receptacle for the useless cases ; secondly, to meet a case 
of emergency I find Mr. Aird has provided means for supplying the 
slide with an unexploded detonator by using a special appliance. 
Is this special appliance worked by the same lever as the slide and 





extractor, or are there three several apparatus with as many levers | 
to attend to? Itis evident that the apparatus asa connected | 


whole is far less simple than the one shown in THE ENGINEER. 
As regards the use of springs, and the statement that they are pro- 
tected, I object that such is certainly not the case in the illustration 
Tam dealing with; one is in the box, but the smaller spring used to 
raise the striker is shown exposed, and the striker has the form I 
po Sarge to, having a disc top, which would prove a failure if 
ballast got under it, and there is no provision shown to keep it 
away. That the spring can be dispensed with I plainly stated in 
my letter, at the same time showing how. With regard to the 
assertion that good fog signals never fail to explode unless from expo- 
sure on a rail, in the first place, if they fail to explode they are 
certainly not good, so far Mr. Aird is right, but many signals 


originally good fail to explode, or are thrown away upon examina- | 
tion before being put to the test; not a large percentage, but still | 


such is the case not unfrequently. Railway companies will not 
rely upon one detonator, judging by their present practice. Mr. 
Aird can of course use a score if necessary, but every addition to 
the simple unit will greatly increase the complication of his 
apparatus. Mr. Aird disputes the accuracy of what he is pleased 
to designate my playful statement relative to the very large 
number of detonators required by his system. This must not be 
dealt with as a mere matter of detail, as both this matter and the 
major portion of Mr. Aird’s letter hinge upon one point, viz., 
the proper use of the distant signals and regulations under which 
they are worked. ; 

A distant signal is intended to indicate that the portion of the 
line between it and the next fixed signal is clear, or free from 
obstruction, or otherwise according to the arranged form it 
assumes, : 

The regulation under which they are worked doubtless varies 
slightly with different companies, but it may be safely assumed 
that the following is sufficiently accurate. A distant signal at 
danger indicates to the driver of an appreaching train that he is 
required to reduce his speed to such an extent as to enable him to 
stop at the signal ; but should he see that the line is clear he is at 
liberty to draw slowly within the signal, and proceed towards the 
home signal at a speed so reduced that he could stop at any 
moment, drawing up as near as possible to the home signal. Mr, 
Aird is evidently working, as he is certainly founding the arguments 
contained in his reply to my letter, upon the false impression that 
trains are supposed to be brought to a stand by a distant signal at 
danger upon reading such signal, and that they must not proceed 
until such signal is made to show line clear. In the first place doubt- 
less there are a number of distant signals so situated that a distant 
view of them cannot be obtained. In fact, they could not be seen in 
time to enable a train, travelling at a fair rate, to be brought to a 
stand upon reaching them, even though it might be provided with 
a continuous brake. As a natural consequence, they must be 

assed in foggy weather. In the second place, there is no necessity 
ir trains absolutely stopping — provided they were able— and 
waiting until called on, for the simple and sufficient reason that a 
distant signal is not intended, nor must it be used, as a protection 
to any train, or in case of obstruction, between the distant and 
home signals, unless the train or obstruction is a given and known 
distance within such distant signal. The train standing between 
the signals must— unless under the circumstances named—be 
gy by the guard of the same going back regulation distance. 

o Mr. Aird will see that his statements respecting the uselessness 
of a distant signal worked under the foregoing regulations, and the 
uncomplimentary remark founded upon the same, relative to my 
contemplating the train being brought to a stand by the special 
circumstance, are alike an error. 

In full proof of my statements, I refer any dubious reader to 
page 113 of THE ENGINEER for February 18th, where they will 

nd a quotation from a report by Colonel Yolland, in which he 
stated that, out of a total of ninety-nine collisions, no less than 
thirty were caused by the permission to distant signals at 
danger, instead of stopping, and then drawing within them. _ 

As before pointed out, there is no necessity for tzains stopping 





absolutely at distant signals, and therefore any audible a 
should be within 9 few yards of the distant signal in connection 





with which it works. If it were carried bi it is evident it 
must be a sufficient distance to enable a train upon passing it to 
ull up at the distant si The audible ci gaint would there- 
fore be over a mile from the home signals, and such an extent of 
wire is, in itself, an objection. Besides, there are other practical 
difficultics in the way—difficulties, it may be urged, overcome by 
the use of coatinuous brakes; but this happy era has not yet 
arrivi 
Tn conclusion, I must state that I did not imply that the exces- 
sive number of. detonators required by Mr. Aird’s system was a 
vital objection. On thé ground of expense it is of value as an 
i to a given system or.scheme, and as such it was used. It 
will be further seen that the special appliance will be required as 
a rule, and not as an exceptional requisite, The remark relative 
to the lowering of a distant signal, after it has been » to give 
a driver notice to proceed, is altogether wrong. Nothing of the 
kind is done,.and Mr, Aird’s quotation from my letter referring to 
the practice is certainly very far from being correct. I must trouble 
him to read it again. Mr. Aird states that, if it were necessary to 
put a signal to line clear, in order to re-charge the slide, there 
would be no objection. Thisis simple assertion, and I have aright 
to call it in question. I have, I trust, sufficiently shown where 
the misconception lies, J. 8. D. 
February 28th. 


Srr,—- It appears to me that your correspondents are rather too 
hard on Mr. Aird; it is evident that his invention, as shown, is not 
quite suitable to railway work, but I think that any good signal 
maker used to the exigencies of railway traffic could very soon 
bring it into shape and render it a very efficient auxiliary to railway 
signalling. 

Mr. Aird’s great mistake is that he aims at too much. There is 
no reason why an audible signal should be used in clear weather; 
itis highly important that they snould be used in fogs. If Mr. 
Aird rests content with using fog signals in fogs only, the 
machine will answer its purpose well; and this I say as the 
result of considerable experience in railway working. In a 
fog or in thick weather the distance signal as a sight signal 
becomes useless, In such a case the train on running over the fog 
signal will explode it and go on; the signalman can then with- 
out the slightest risk drop his semaphore arm and set it again. As 
the arm is supposed to be invisible because of the fog the dropping 
of it can be of no consequence ; and even if this were not the case 
the dropping and setting of the signal would cause no danger, 
because no train would be near enough behind the train which 
had passed to be able to run past the signal. 

I do not see why it should be necessary to use fog signals for the 








| required purpose at all; a heavy gong might be fitted at the side of 
the line which would be sounded sharply by the engine in passing, 
and would certainly be heard bya driver. I shall not take up more 
space with details which will no doubt suggest themselves. 
Finally, I would point out’to those who assail Mr. Aird, that 
in foggy weather it is often next to impossible to obtain fog 
men. On the Metropolitan Extension and London, Chatham, and 
; Dover lines, I have known men to be “‘ fogging ” for thirty-six hours 
on a stretch, and this from no fault of the company, who are simply 
at their wits’ end to get men to perform one of the most miserable 
tasks which a man can be called on to discharge. I trust Mr. Aird 
will go on and pe: fect his invention, in spite of criticism—criticism, 
however, which he would do weil to take advantage of. His appara- 
tus is not perfect, but as I said before, a signal maker could render it 
complete where it is now imperfect, I could tell your readers some- 
thing about fogs which would surprise them; I have myself run two 
miles on a main line when I thought I was ona branch, and neither 
I nor the guards nor the passengers knew it, until we got to a 
certain bridge, which I knew was not on our line. It is queer work 
driving when you cannot see the funnel of the engine, but it is 
common enough in this country. FOOTPLATE, 
Swindon, Feb. 29th, 1876. 





Str,—I wish to ask, through your columns, two questions of 
Mr. Aird in regard to his signals. First, will the slide with the 
detonator be = omit at danger, independently of the semaphore— 
that is, should the coupling’ rod give way, or should the arm be 
held down by snow, as in the Abbot’s Ripton accident, will the 
spring be strong enough to draw, say, 1000 yerds of wire over 
200 or more guide posts? And if it will not do this, will not the 
chances of aceident be rather increased thandiminished ? Secondly, 
f the exploded detonator is ejected, will not the unexploded one 
also be thrown off whenever the signal is changed ; and, if so, 
| does not this suggest an enormous consumption of fog signals? I 
shall be much obliged if you will insert this letter, hoping it may, 
together with other letters on the subject, give a hint as to what 
is really required for audible signals, Purp KE. StaTHaM. 

4, Woodchurch-road, Birkenhead, March 1st. 





HYDRAULIC RAMS, 


| $Srr,—Mr. Roe has explained to my satisfaction his preference 
| for the proportion of 6 of rise te 1 of fall. With regard to the 
| question of the advantage of multiplying escape valves, there is 
| no doubt but that the wear and tear would be reduced by using 

more than one, and they might work well enough together so as 
| not to cause stoppage, but certainly with a greater percentage of 
| waste than one valve of equal area. The difference, however, 
| would only be worth consideration where water was scarce. In 
reply to Mr. Heit, I beg to state that the levels, for the examples 
| given in my table of results, were taken with a dumpy level and after- 
| wards proved with an hydraulic pressure gauge. As to the gaug- 
| ing of the water, the only method I ever adopted was to measure 
| the flow both at the waste and delivery, and note the time. I 
| know of no other. The results stated in the table are put down 
| just as they occurred ; if experiments could have been afforded, 
| better results might have been arrived at in some of the cases, 
| where disparity appears by alteration of the driving pipe where 
| all the mystery lies. I should be happy to exchange experiences 

with Mr. Hett, and well be glad to furnish any particuiars he ~~ 
desire within my reach, In the casein question, where ‘81 is gained, 
28°57 times the head, the area of the ascension valve is ‘88 square 
inches, and the length of the driving pipe 62ft., diameter 2}in. 
In that where ‘927 is got, the valve passage is ‘88in., driving pipe 
2in. diameter, 80ft. long. 

One word as to dips. ‘ It is the custom in this quarter of the 
country, which in some places is certainly not very level, to place 
what are called cleansing taps at the lowest points of long water 
pipes delivering water by gravitation, in cases where the heads are 
not sufficient to force any air that may have got into pipes before, 
through the water lying in the dips which is virtually trapping 
them. The opening of these traps, letting out the water, allows 
air to pass onward to escape at mouth of pipe. 

I will give Mr. Hett one example of how the disch is reduced 
in a long ‘elivering pipe. I had fixed aram with about 3ft. of fall to 
deliver a part of its driving supply at some twelve or fourteen times 
its height and about a mile distant. The delivery - used was 
lead fin. diameter. Eighty gallons per hour was all that could be 
got at the point of discharge, but at 500 yards distance from the 
machine 100 gallons was given—the quantity required. Now had 

of 


lin, delivery been put in, the required quantity would have 
been attained, but this would have lost a mush greater sum than a 


po ol machine, driven more slowly, by which the quantity was 
ined. 
disclaim entirely being the first to introduce the flexible 
diaph , but I have applied it-in a way I do not think has been 
done before, certainly not by Messrs. Douglass in the rain which 
obtained the premium in 1849, a sketch of which I have beside me, 
In this ram the perahe i eee to peg pote force 
ump. In mine the diap is plunged as an upen 
the Ridaed fluid direct with the least possible friction. 
But what I claim in my invention as novel and original 


is :—Thi oe ye. and of Aegon ben in an im ed 
manner, and the combining and fisting of the parts in an improved 
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manner for gee separate Bett, saewte low falls can be | the area Ju" the smallest part of the drive pipe, as ad 
0 


utilised, which w otherwise be use! 


done by any other valves. 
In the i 


drawing, A is the supply or driving column; | choosing a larger size than this? My own e 


sectional , 
B the waste valve; C the ascension valve ; D the air chamber ; 


E the deliv ipe for the driving water ; F is a disc of rubber, | 
hydraulic bute, rg ob tough and supple substance, called the | (2) The rising main is undesirably 


diaphragm 


cylinder for the separate 


; and the raising of the | Massey 
liquids to much greater heights with the same falls than can be | experiments fix 


by Mr. 
to the same area as the drive pipe. Sai 
e@ latter area as the least size which can be 


employed without impairing the efficiency. Is there any reason for 
iments do not show 
any increased duty arising from the uge of a valve. 

in reply to “‘ Ram”—(1) The supply pipe is not too long. 
i but this would not = 


plunger, opening the two liquids; G is the receiving | the ram's working. (3) The pulse valve is not too small. I shoul 
fluid ; H is the ascension pipe for same, | advise “ : 

with valve opening outwards ; J the suction or tail pipe, with valve stop any leakage which may be found. If th 
opening inwards, The extreme sensitiveness of the valve C enables | steadily 


Ram” to bare every joint in the fall pipe, and thoroughly 
e ram will not go 
, I should be glad if ‘“‘Ram™” will give particu- 


it to present the minimum of resistance, and to shut instantly on | lars of the ram itself. The information at command is insufficient 

the pressure generated in the air vessel by the sudden shutting of | to make certain of the cause of the reported eccentric conduct. 

the valve B, and the impulsive force becoming equal, without | The occasional stoppage of the ram may be caused by an insufficient 
t 


allowing any of the water to return into the body of the ram as 
with the old ball, clack, or spindle valves. The rubber disc of 
which the valve cover is made closes down on a grated seating, 
which is faced with leather to prevent the rubber from cutting and 
render it more durable. It is formed into a cupped shape, which 
adds still more to its rapidity in shutting. This valve so constructed 
received the silver medal! of merit at an agricultural show in this 
district, after showing its power to raise water four times the height, 
with the same fall, and under exactly the same conditions, that 
was attained by one of Messrs. Douglass’ rams, which was then 
tried along with it. On the face of the waste valve B is fastened 
a ring of hydraulic butt, with a nut on the spindle, and it closes 
up against a rubber tongued seating checked into the metal. This 
arrangementso softens the stroke of the machine that when doing its 
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supply, the water in the dam sinking so low as to admit air into the 
fall pipes. When the pulse valve works without sending any water 
up, the air vessel—or valve box cover—should be removed, and the 
litt of the delivery valve adjusted if necessary. ‘The ram may then 
be expected to work properly. Cuaktes L, Herr, 
Ancholme Foundry, Brigg, March Ist. 





BOILERS AND BOILER COATING OR COMPOSITION, 
S1r,—In reply to the letters of your correspondents which 
appeared in your issue of the 28th ult., I wish to premise that, 
having no commercial interest in any patent, my object is simply 
to ascertain which is the best covering for economising fuel, and 
having compared many kinds of coatings, I write to give your 
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best work the sound of it cannot be heard at twenty yards distance, 
removing altogether the disagreeable and monotonous noise caused 


by metal valves, which is se offensive to sensitive ears ; and also | 


enables light discs to be used on the spindles, thereby making low 
falls effective. The diaphragm F reverses its position with the 
shock caused by the shutting of valve B, and expels a quantity of 


readers the benefit of the conclusions I arrived at, and at the same 
time to elicit further information from them. Iam very much 
obliged to “F. Y.” for his lucid letter, and shall take note of his 
suggestions in my ulterior inquiries. At the same time I cannot 


| help stating that his own experience corroborates the views I have 


liquid equal to the cubic space through which it moves through | 


the valve H, and the weight of the fluid still contained in the 
cylinder forces it down again into its normal position at the same 
moment that the waste valve opens, the vacancy in the cylinder 
being at once filled up through the valve I by the atmospheric 
pressure without. 

As examples of the different results obtained by different valves 
I may mention the following :—With 8ft. fall on rams of the same 
size and the same in every particular, with the exception of the 
valves under trial. i 
103 Ib. per square inch = 236°9 perpendicular feet. This valve was 
of the web shape and well made. A double cone brass valve with 
rubber ring face, closely fitted and carefully checked to prevent too 
much lift, showed 155lb. = 346°5ft. The valve described above 
showed 230 lb. = 529 perpendicular feet. 
with Messrs. Douglass’ ram, which indicated 15 lb. with 2ft. of fall, 
this valve showed 60 Ib. 


In conclusion, I may state that the results shown by any experi- | 


enunciated, viz., that air and glass are the two best coverings for 
steam boilers and cylindersknown. The substance called slag-wool, 
which I have seen a deal of in Germany, is but glass in another 


| form. As tothe letter written by ‘‘ Boiler Coverer,” it contains so 


A brass valve showed a maximum force of | 


many incongruities, and, moreover, maintains somany statements 
unsupported by proof, that I should be obliged by your sparing me 
oe to make some remarks upon it. As I stated that I had tried 
all the different substances invented for the p se of preventing 
radiation, it was useless for him to bring forward Fleming’s, which 
I found, among others, far from being useful in retaining heat in 
steam spaces to any considerable extent ; nevertheless, I went to 


| see the specimen he referred to on the boilers of the paper mills at 


| have elapsed since the composition was put on. Wit 


Wandsworth. I found it in a very dilapidated condition, much of 
it being ground to dust by being constantly walked upon—some of 


ve | it indeed entirely gone—and the boilers left in parts completely 
And in the case of trial | b 


uncoated ; and this, although I understand that — four years 


respect to 


| the comparison instituted by ‘‘ Boiler Coverer” in Scotland, I have 


ments I have ever made with this valve were always much in excess | 


of anything in the shape of formulz I have met with ; and I am 
as yet unable to formulate . method for computing its power. But 
I shall be very happy to give or receive any information which may 
be calculated to t 
interesting subject. 
In reply to “ P. R. B,” my reason for specifying 4in. delivery pipe, 


w any additional light on any part of this 


if of cast iron, was that if lead or copper o had been used | 


t have served. 
Wm. W. Fyre. 


owing to their smoothness a Jess diameter mig 
Aberdeen, Scotland, Feb 19th. 





Srr,-- In reply to “ P. R. B.,” the original ram of Montgolfier, as 
patented in land, was fitted with flap valves. Leather flaps are 
used for the Salivary in Douglas’ American rams, but English 
makers have discarded them. 

I am obliged to Mr. Massey for the information he has supplied, 
and if not trespassing too much on his courtesy, I should be glad 
if he would kindly answer the following questions :—(1) Have the 
rams referred to air cushions in direct connection with the 
driving a of the ram, and if so, what is the capacity in each case ? 
(2) In the case of the ram with an 18in. fall, is not a difficulty 
sometimes experienced from the pulse valve stopping at the top of 
its beat? (3) The advantage of the taper drive pipe is not so 
obvious to me as Mr. Massey anticipates, and I should therefore be 
glad to learn on what theory is it based. (4) With regard to the 
length of the fall pipe: Mr. Massey’s proportions appear to be 
reasonable, although different from the general practice ; but how 
were they arrived at—by a series of experiments with different 
lengths of fall pipes, or were they adopted from reasoning, and 
afterwards found to work satisfactorily in practice ? 

The size of the escape valyes varies in practice from four times 





great reason to doubt whether it was Stone’s coating of which 
he tested the radiation—firstly, because I found by experiment that 
no other kind of boiler covering prevented the radiation of heat so 
well as Stone’s glass cement ; and secondly, because of the price, 
which he intimates to be £27 per ton—an almost fabulous sum. 
The cement of which “‘ Boiler Coverer” speaks would appear to 
have been so very costly that the wonderful boiler in question 
might really have been sent in a glass case to the British Museum 
for that money, viz., £54, and deposited there as a curiosity. 

As to the assertion made by “ Boiler Coverer,” viz., that “‘ glass 
is no use as a coating,” it remains his ipse dixié and nothing more, 
while, when he repeats his conviction he proves nothing, for its 
being heavy does not prevent its retarding the passage of heat. 
Indeed, the specimen T tepested of Fleming’s coating, which he 
asked me to see, is heavy as well as Stone’s, neither does it 
resemble a great coat or a blanket. ‘‘ Boiler Coverer” will see 
in the letter from me which appeared with his on the same page 
of your journal of the 28th of January, that I admit there are 
other substances which precede glass in the list of non-conductors 
of electricity ; but I show that they are not practically suitable. 
I do not see any necessity for making the covering of a stationary, 
or even of a locomotive boiler, light ; because the hair of our heads, 
or the feathers of a bird, or the hoofs of horses and other animals, 
require to be almost imponderable ; none of those materials will 
answer for boiler covering, because they would there be subjected to 

t warmth. The bark of a tree, in the shape of cork, soon got 
eated, and so changed its form as to become in a little time abso- 
lutely useless. So much for “‘ Boiler Coverer’s” logic as against 
experiment. I note the fact, however, that in quoting Melloni he 
admits that “in his list of substances of power to transmit heat ” the 
latter placesair first, and glass third ; but then, though they can 
conduct caloric, they radiate it very sparingly. Inthe same way 
the argument adduced from Sir Wm._Thomson is easily disposed 


of. As I said before, no known substance is absolutely im e- 
able to heat; but some retard its progress advan , and 
very notable among such substances are glass and o silicates, 
which, when combined according to the proportions in Stone’s 
patent boiler coating, are the best I have been able to find as means 
of retaining the heat in boilers and cylinders, But, as Isaid in my 
last letter, its very perceptible non-radiating qualities only inade- 
quately indicate the very great saving of fuelit effects by prevent- 
ing condensation. Now, with regard to the letter signed Le Lubes, 
I notice that at the outset he thinks it a pity I have not a better 
subject to praise than Stone’s composition. But I should have 
written in the same manner of Le Roy’s coating if I had found it 
the best. I have given the results to the world, through your 
columns, and should be very glad if others would try them, use 
I know they will come as near the same conclusions, by experiment, 
as the difference in the construction of various boilers and the 
peculiarities of a diversity of stokers and of fuel will allow. 

I am glad that the general remarks I made are acquiesced in by 
Le Lubez, as I believe they will be by all sensible practical men; 
but if he will take the trouble to my letter which appeared 
in your issue of the 7th of January, he will find that I never spoke 
of ‘‘ the advantages of having steam-heated surfaces covered with 
a good non-conducting substance.” Non-conducting is quite a rela- 
tive quality, doubtless good for certain purposes; but what is 
wanted, jially in the case of boilers and cyliaders, is the 
property of non-radiation. Can Le Lubez prove his statements 
that Stone’s composition is the worst non-conductor, or let me 
say the best conductor, and that it has the least cohesion? Ihave 
shown by the results of actual experiments that its non-radiati 
qualities are superior to all other kinds of coating with which 
am acquainted. 

With respect to its want of cohesion, Le Lubez is completely in 
error, for if properly put on it is most difficult to get it off, During 
the time that the experiments of which I gave the results were being 
made, the boiler used being always the same, it was necessary, as 
I said, to cover the boiler with 2in. of Stone’s coating, so as to 
institute a comparison with the 2in. of Le Roy’s coating, previously 
experimented upon; but when, in order to reduce Stone’s composi- 
tion to lin. in thickness, so as to try the subsequent experiment, 
lin, of it was removed by chipping it off bit by bit with a chisel 
and hammer, it stood as well and adhered as firmly, notwithstand- 
ing the jarring blows and continuous shaking, as if it had only 
been put on to a thickness of lin. from the first instead of 2in. 
and afterwards pared off all round by chisel and mallet. As to 
the two cases alluded to by Le Lubez, they were probably the 


'| Stone’s coating, according to the original ag taken out when 


he was in Ceylon, in 1871, but the cement Mr. Stone supplies now 
is protected by a quite recent patent, and when once applied 
cannot easily be removed, 

If Le Lubez will refer to my letter which appeared in THE 
ENGINEER of the 7th ult., he will see that I did not call Le Roy’s 
“‘the best and most extensively used coating” but ‘‘ the best and 
most used of-all the coatings hitherto in general demand.” 

As to the questions Le Lubez asks about the experiments, I am 
most happy to answer them—they were made by an impartial 
expert in the presence of Mr. Tomiinson, locomotive superintendent 
of the Metropolitan Railway, and who, in his report upon them, 
says, ‘‘ In obedience to your request I was present at the trials of 
the experiments made by Mr. Edward Furrell on the small boiler, 
and can certify that the results given are correct, and that the 
experiments were very carefully carried out.” 

n reply to the quéstion put to me by Le Lubez, as to whether the 
two ‘‘ can be seen along-side of each other?’ I reply certainly 
not. In order to insure an exact comparison of the various coat- 
ings subjected to trial, the same boiler was used all through. First 
the radiation of the boiler uncoated was noted, then the different 
coverings were applied severally, one after the other, and the 
results registered ; when all the others had been successively 
removed Stone’s cement was then laid on in the same conditions 
and to the same thickness as those tried before, and the results 
obtained by its use observed. The table you were good enough to 
publish with my letter in THE ENGINEER of the 7th January 
exhibits accurately the comparative retention of heat by the 
series of substances submitted to trial, although, as I said before, 
it was not worth while cumbering your space with some of the 
coatings which evidenced very low non-radiating properties. 

In order that the general public may be able to judge impartially 
of the value of the concluding remark of Le Lubez, I must inform 
your readers that the patent taken out by Le Roy dates from the 
27th of March, 1865, while Stone’s patent has not been longer 
protected than since the 4th of November, 1874. The reply then 
is evident—before Mr. Stone can show — of his coating in 
use for two years we must wait until the end of this year, and 
before he can direct attention to any sample of it having lasted for 
ten years, Mr. Le Roy and his friends must be patient until the 
year 1884, . ; 

Suffice it to say that I have nothing to do with the rivalries of 
inventors. There is room for all ; but what I want to arrive at is 
by careful research and experiment, and by the aid and experience 
of able practical men, to find the best coating so as to make the 
boilers and cylinders of steam engines as perfect as possible, and to 
diminish the expenditure of fuel to a minimum from which a 
maximum of steam can be raised. I now come to a most interesting 
confirmation of what I have advanced respecting the glass cement, 
and of one of your own leading articles. In the retrospective 
review you give in your paper of the 7th inst. of the progress of 
engineering industry in the world’s wonderland during the year 
1875, you say, ‘‘ We may cite here a simple fact which will show 
how much may be expected in the direction we have indicated. 
Mr. C. E. Emery, of New York, just ten years since, carried out 
some experiments to determine the influence of the material of a 
cylinder on the quantity of steam condensed within it while the 
engine is at work, and he then proved that by substituting 
glass for iron the condensation was reduced, other things being 
equal, by one half.” 

Now it is a curious fact that the intelligent manager of the 
engineering works of Messrs. Wailes and Robinson, of the 
Euston-road, tried all kinds of coating for the cylinders of their 
steam engines to prevent the accumulation of water in them, 
but without success. He at length thought of trying Stone’s 
cylinder cement, which he — with the greatest care, laying 
it on in layers—the first when the cylinders were cold, and the 
rest when steam had been got up to the usually worked 
pressure. The last layer he used was plaster of Paris almost 
alone, without much glass, thereby preventing the cement from 
hardening too quickly. Over this he glued paper very neatly, 
and covered that with indestructible — in one instance, 
and with wooden lagging in the other. e result is that con- 
densation hardly ever takes place in those .cylinders; and the 
radiation of heat from their surfaces is almost infinites‘mal. 
Sometimes so little water passes with the steam that the edge of 
the pistons may actually be heard scraping against the interior of 
the cylinders. Previous to the adoption of Stone’s coating the 

cylinders always contained water, and they hardly ever accumulate 
any now. If, at any rare intervals they do so, it is in very small 
quantities; and this is prevented for:a long time from being 
troublesome by immediately opening the outlets. Even that 
small inconvenience, which is very infrequent, I attribute to the 
fact that the ends of the cylinders are uncoated, so that some 
slight condensation, no doubt, mare pw takes place there. 

In conclusion, I feel confident I shall be able to show, by the 
result of experiments on the quantity of steam actually obtained 
from a given amount of fuel—when the boilers and cylinders of 
an engine are completely coated with the glass cement—that the 
co mding work done is far greater t has hitherto been 


thought possible, owing to the condensation being thereby diminished 
conablevahty, and radiation remarkably por ors | 
Wititam H. VILiiers Sankey, 
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118. Improvements in the construction of Surps, Charles Chaj St. 
Axe, London, and Edwin William De Rusett, Blackheath, Kent.— 
—11th January, 1876. 

182. Improvements in modes of and a) tus for Sertine or ADJUSTING 
and for TaHReapine the Negpies of Sewine Macuines, Edmund Squire 
Norcombe, Grove-street, Li 

186. Improvements in the construction of TusuLaAR Borters for STEAM 
Enaines, John Henry Smiles, Stockton-on-Tees. 

188. Improvements in the manufacture of Gas and in the machinery or 
apparatus employed therefor, James Steel, G Ww. 


557. Improvements in the means and a) 

ae UNICATION in RaiLway Trains, Edward Tyer, Old-street, Finsbury, 
on. 

559. Improvements in and applicable to Rotter Skates, John McLintock 
and John William Brown, Liverpool. 

5638. A new or improved manufacture of Brrtiarp Batis and similar 
objects, Gustav Berlin. 

565. Improvements rela‘ to the Sreepine or Retrine of Frax, Hemp, 
and other textile ma , the separation of their fibres, and the 

, calendering, and otherwise treating the same and the fabrics 

made thereof, Joseph de Kinder and Francis Cuylits La-Tour, Antwerp, 
Belgium.—1llth Fe wry, 1876. 

569. A new or improved Compound for Lusricatine Woot during the 
process of carding, James Henry Vince, Bradford-on-Avon. 

575. A new or im ed ‘‘ TeLL-TaLE,” or apparatus for chec! work- 
men’s time in public works, William Shepherd and William Maxwell, 


tus for effecting ELecrricaL 


" 





190, ———. in Cork Bens, available also as life preservers at sea, 
John ting rs, Limehouse, London, and Sebastian And . 
Crutched Friars, London. 

194. Improvements in apparatus used in the Manuracturg of Gas, Henry 
Haw , Milford Haven, Pembroke. 

196. Improvements in the construction of WHeet or Rotter SKATES 
adapted for use upon artificial ice or other smooth surfaces or “‘ rinks”, 

James Pimbrow, bridge Wells, Kent. 

198. Impr ts in the facture of CLEANSING and DIsINFECTING 

Fivuips for Wasnina Sueep, and for other purposes, William Little, 
Heckington Hall, near Sleaford, Lincolnshire. 

200. Improvements in the construction of Steam Bo1Lers or GENERATORS, 
a. Edward Newton, Chancery-lane, London.—A communication 
from Nicolas Roser, Paris. 

202. Improvements in Liquip Meters, Alfred Vincent Newton, Chan- 
fe London.—A communication from David Waring Huntingdon 
“ William Austin Hempstead, South Coventry, U.8.—18th January, 

876. 

204. Improvements in Macutnes for Sewine or Strrcuine Hosiery and 
other Loorep Work, Edward Griffith Brewer, Chancery-Jane, London. 
—A communication from Louis Antoine Quinquarlet-Dupont, Paris. 

205. Improvements in apparatus for SIGNALLING or COMMUNICATING 
Between Passencers and Guarps of Raitway Trains, Newson 
Dunnell Garrett, Portsmouth, and William Agnew Pope, Portland- 


place, London. 
. Imp ts in for Acruatine and Lockine Rarnway 
Pornts and Sienas, Francis William Webb, Crewe, Cheshire. 

210. Improvements in ap tus for Startine Cars and Ventcies, Adolf 

nz mann, Graskeller, Hamburgh. 

218. An improved Lockina WasuEr for SECURING Scrsw Bouts and Nots, 
Charles Churchill, Wilson-street, Finsbury, London.—A communication 
from Sanford Elton Gee, New York. 

219. Improvements in Emery WuHeEet Grinpinc Macuinery, Arnold 
Budenberg, Manchester.—A communication from Louis limann, 





Sch 








Baumgarten, Vienna. ; 

220. Improvements in and apparatus for Wasaine CLorues and other 
similar articles, John Wilson Morton, Manchester.—A communication 
from Albert Preston, Belle Ville, Ontario, Canada.—19th January, 1876. 

222. Improvements in machinery or apparatus for Harr Dressine and for 
Groomino Horses, partly applicable to the transmission of motion for 
other mechanical em Alfred William Turner, Birmingham, and 
Newton Wilson, High Holborn, London, 

226. Improvements in the construction of SHuTries used in Looms for 
Weavina, John Holgate, Staleybridge, Cheshire. 

228. Improvements in Tannino and in apparatus therefor, Antoine 
Clavier, King’s Cross, London. ‘ 
230, An improved PLATE WarMER and RerricerRAtor, Philip Liddicot, 

Muswell-hill. 

234, Improvements in apparatus to DEApEN the Noisgof Exuaust Steam, 
Arrest SPARKS and Cinpers, and EconomisE in the Consumprion of 
Fue. on Locomotive, Marine, and Stationary Enoines, Steam and 
Vacuum Brakes, Philip Syng Justice, Chancery-lane, London.—A com- 
munication from Thomas Shaw, Philadel: hia, US. 

236. An improvement or improvements Brace Buckies or BRACE 
Fastenincs, Thomas Walker, Birmingham, and Joseph Morton, Noble- 
street, London. 

238. Improvements in the application and Treatment of ReEsIDUES 
arising from the fact of magenta, Ivan Levinstein, Man- 
chester. 

240. Improvements in the manufacture and Rerinine of Sucar, Hunter 
Henry Murdoch, Staple-inn, London:—A communication from Emile 
Barrault, Paris. —20th January, 1876. 

242. Improvements in 'y or apr for Pressina WooLLEN and 
other Woven or Fecrep Fasrics, George Henry Nussey and William 
B ‘Ww chman, Leeds, . 

246. An improved apparatus to be ployed in Ren1evine the Pressure 
in Gas RETorTs, John Moore, Woiverhampton. 

248. ee in the manufacture of WHEELs for Macntnery, RaIL- 
way Ro tiine Stock, and in other purposes, and in appuratus to be 
employed for that fk go James Bowron, jun., Stockton-on-Tees.— 
A communication from James Bowron, sen., Philadelphia, U.8., and 
Albert Livingstone Blackman, Nashville, U.S. 

250. Improvements in apparatus for SrzaminG PRINTED Fasrics, William 
Mather, Salford, Lancashire. 

252. A combined Baru TowEt and Dressine Gown, Alfred James Hamilton, 
Old Change, London.—A communication from Hugh Wernaer, Berlin. 

256. Improvements in WasHING Macuines, George Lloyd, Birmingham.— 
21st January, 1876. 

258. A new or improved Exastic SkatinG Rink Froor, Charles Asbury, 
Balsall Heath, near Birmingham. 

260. Improvements in Kitns for burning plaster, magnesian limestone, 
and other minerals, Thomas Nightingale Palmer, Lansdowne-road, 
Dalston..—A communication from Prosper Constant Royer, Choisey-le- 
Roi, near Paris. 

262. Ijprovements in the Manuracture of Gas, and in the utilisation of 
the same for illuminating, heating, and ventilating purposes, and in 
apparatus therefor, William Robert Lake, Southampton-buildings, 
— communication from Joseph Pearson Gill, Newark, New 

ersey. 

264. Improvements in the preparation of Ferro-cyanrpes from nt 
ae of iron, Samuel Henry Johnson, Lea Bank Works, Stratford, 

dssex. 

266. An improved Sarety Brake for machinery, Edward Primrose 
Howard Varfghan, Chancery-lane, London.—A communication from 
Alexandre Athénodore Frécot, Paris. —22nd January, 1876. 

275. Improvements in the mode and of apparatus for Recoverinc the 
ALKALI from Waste Leys used in boiling vegetable fibres, and in 
utilising the products obtained thereby, Anthony Gapper Southby, 
New-inn, Strand, London.--24th January, 1876. 

363. Improvements in OBTAINING, PRESERVING, and PackING SopIUM and 
Potassium, and in apparatus therefor, and in part applicable in 
Sane zinc, William Anderson Smith, Glasgow.—29¢h January, 
1876. 

403. Improvements in supplying Hor Water in Hovses and other 
buildings, and in means or apparatus therefor, William Dakin Water- 
house, Dublin.—A communication from James Archer, Colorado, U.S. 
—I)st February, 1876. 

409. Improvements in Steam GENERATORS, David Midgley, Stanningley, 
near . 

411. Improvements in the REFRIGERATION or FREEZING of Liqurps, spe- 
= dapted for the facture of ice rinks, John Gamgee, Chelsea, 

ndon. 


415. Improvements in means for ApverTIsinc, Henry Jacob Herbert, 
Charterhouse-buildings, Goswell-road, London. 

423. A new or improved method of Preservinc Ecos Fresu, John 
Henry Ermatinger, Mincing-lane, London.—A communication from 
— Frederick H. L. C. Sacc, Neuchatel, Switzerland.—2nd February, 

















429. Certain improvements in Bretcu-LoapiInc Fire-aams, William 
Kilbee, Golden Hillock-road, Smallheath, Birmingham. 

439. Anew Macuine to Travet along a line attached to a Kite or any 
high point and carrying up and dropping any material placed thereon, 
the machine returning to the hand, Jos’ John Snow, St. Peters, 
Thanet, Kent.—3rd February, 1876. 

495. Improvements in the composition and manufacture of ARTIFICIAL 
For. Biocks, Christopher Kingsford, King’s-road, Chelsea, London. — 
8th February, 1876. 

527. An improvement in Rotter Skates, Thomas Christy, Fenchurch- 
street, London.—A communication from Charles Rhodes Goodwin, 
Quai Jemmapes, Paris.—9th February, 1876. 

529. Impr tsin hinery for Currine and Gerrine Stone, Andrew 
Betts Brown, Rose Bank Ironworks, Edinburgh. 

539. Improvements in LeaTHer Roiuinc Macuinery, William Lawes 
Jackson, Leeds. ‘ 

545. Improvements in the construction of Rotter Skates, William 
Eee Upper Weymouth-street, Marylebone, London, and 

= — Nash, Weymouth-street, Marylebone, London.—10th February 

Ale 

549. New or improved Betttne for driving machinery, Thomas Duncan, 
Port Glasgow, Renfrew, N.B. 

553. Improvements in the manufacture of ORNAMENTAL or other ARTICLES, 
from glass, clay, terra cotta, cements, and other substances which 
admit of being moulded into various forms while in a plastic state, Paul 
oa de Faucheux d’Humy, Southampton-street, High Holborn, 

mdon. 

555. Improvements in Locks or FasteN1nos, especially applicable for rail- 
, and other carriages, Nathan Ager, Grosvenor-road, Pimlico, 

mdon. 








Dundee, N.B. 
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in Sewrne Macurnes, Marshall Hettry Pearson, 


8, 

579. Improvements in Rotier Skates, James Joseph Lesware, London 
Bridge-road, Irishtown, Dublin. 

583. Improvements in or additions to Kitcneners and other cooking 
ranges, James Watts Brown, Leamington, Warwickshire. 

585. Improvements in BreEcH-LOADING SMaLL-aRMs, John Johnson and 
Robert Wayne, Birmingham. 

587. ——— in machines for Stamprnc Mrverats, METALS, ANIMAL 
and VEGETABLE SuBsTances, and textile fabrics and fibres, of 
which is applicable to springs for carriages, power hammers, and other 
purposes, John Pstterson, Belfast.—12th February, 1876. ‘ 

593. Improvements in machinery or apparatus for FinisHinc PRINTED 
Sueets of Paper, George Duncan, Liver 

595. Improvements in Steam WHISTLES, George Whight, Ipswich.—A 
communication from Christopher McKiernan, Paterson, New Jersey. 

597. Improvements in machinery for the manufacture of Cur Nats and 
Tacks, George King, Birmingham. 

599. Improvements in the construction of ELecrric InpicaTors, James 
Curren, Manchester. 

601. An improved InpicaTor for the slide valves of steam engines, William 

London.—A communication from John Shaw 
Wallace, Brettland, Athens, U.S. 

603. Improvements in apparatus for Feepinc Furnaces, Thomas George 
Webb, Manchester. 

605. A new or improved Mitt for Crusutne Bones or other substances 
such as oil cakes, Thomas Archer, jun., Dunston, Durham. — 14th 
February, 1876, 

607. ee in Rink Skates, Adolphe Boursot, Hyde Park, 
London, 

609. Improvements in Dreparine, and in the machinery, apparatus, or 
means employed therein, Edwin Powley Alexander, Southampton- 
buildings, London.—A communication from Emil Kaselowsky, Berlin. 

611. New or improved apparatus applied to Organs, Harmoniums, and 
other free reed instruments, for tuning same, Maria Procopé, Chan 
cery-lane, London. 

614. Improvements in BreEecH-LoapInG SMALL-aRMs, William Middle- 
ditch Scott and Martin Scott, Birmingham. 

617. Improvements in SigNaLLinG apparatus for Rattways, John Gilbert 
Weir, Lyndhurst-road, Peckham, Surrey. 

621. Improvements in Loom PICKERs, Benry McManus, Lincoln’s-inn- 
fields, London. 

623. Improvements in Rotter Skates, Henry Woodcroft Hammond, 
Southampton-buildings, London,—15th February, 1876. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

642, Improvements in Mariners’ Compasses, William Robert Lake, 
Southampton-buildings, London.—A communication from Silas Bent, 
Missouri, U.S.—16th February, 1876. 

662. An improved BreecH-LoapIna CANNuN, William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Joseph 


Richardson Nimmo, Owen, Hamilton, U.8.—17th February, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 


714, Steam Borers, Robert Lancaster and Israel Swindells, Liverpool.— 
—22nd February, 1873, 

670. ComBine Frsrovs MATERIALS, Willian Tongue, Kennington, Surrey. 
—26th February, 1873. 

676. TumBLERs, &c., John Thomas Haden Richardson, Hatton, Derby- 
shire.—22ad February, 1873. 

702. Caps and Sroppers, Alexander Richmond Stocker, Liverpool-road, 
London.—25th February, 1873. 

769. Paper-PuLP Eno.nes, Frederick Curtis, Boston, U.8S.—3rd March, 
1873 


873. 

729. Dry Gas Meters, John Glover, Seckforde-street, Clerkenwell, 
London,—27th February, 1873. 

805. SHeet Metat Roorine, Samuel Taylor, Birmingham.—5th March, 
1873. 

726. Exnaustina, Discnarcina, and Transmittine Arr, &c., Christopher 
Brakell, York-street, Manchester.—27th February, 1873. 

784. Moutupieces, Adolph Strauss, Basinghall-street, London. — 4th 
March, 1873. 

690. Borinc, &c., James Horrocks, Eccles, Lancashire.—24th February, 
8 


1873. 

698. BrAKEs, William Marjoribanks Lightbody, Edinburgh. — 25th 
February, 1878. 

715. Firesoxes, George Spencer, Cannon-street, London, and Walter 
Mackersie Smith, Chandos-road, Stratford, Essex.—26th February, 1873. 

7387. Coo.tnG Beer, &c., Saddleton Marsters, North Runcton, near Lynn.— 
ith February, 1873. 

946. Sewine Butron-HOLEs, Richard Matthew Melhuish, Hoxton, Iondon. 
14th March, 1873. 

716. Benpinc and Puncuino Mera Puares, Frederick John Talbot, 
Sheffield.—26th February, 1873. 

723. ARTIFICIAL FuEt, &c., Robert Stone, Liverpvol.—26th February, 1873. 

735. Crrcuits for TeLEGRarHs, Thomas Alva Edisoh, Newark, New 
Jersey.—27th ety: leg 

740. Ecectric Fuses, Charles Ambrose McEvoy, Bear-lane, Southwark, 
London, —28th February, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 


558. Discuaratna, Alfred Jobson, Darlington.—23rd February, 1869. 

566. Cast Street, Henry Bessemer, Cannon-street, London. — 23rd 
February, 1869. : 

587. Actuatinc Rattway Braves, Edward Dunning Barker, Weston- 
super-Mare, Somerset.—25th February, 1869. 

547. WinpIno Stivers, &c., John Leach, Thomas Leach, and James Good- 
year, Rochdale.—22nd February, 1869. 

571. Layrne and Jornine Pires, William Williams, Mitford-street, Liver- 
pool.— 24th February, 1869. 

596. Winpina Yarns, James Cheetham, Chadderton, Lancashire.—26th 
February, 1869. 


Notices of Intention to Proceed with Patents. 


3613. Presses, Charles Michael Hess, Fleet-strect, London.—A communi- 
cation from Richard Hess.—18th October, 1875. 

3630. PackinG of Piston and other Rops, Henry Edward Newton, Chan- 
cery-lane, London.—A communication from Auguste Constant.—1l0th 


3830. Sortine Corks, John Howard, Upper Thames-street, London,—4th 
an went tee 
. FrEpInG STEAM BorLEers with Hor Water, J minson, 
minster, London.—5th November, 1875. anion! — 
8935, FasTeninc, George Edwards, Brompton-road, London. 
3938. Dieretic Foops, Campbell Morfit, South ton-buildi London. 
wot November 1875. vf eh: 
. Coat Orn, &c., George B: Jenni Philpot-lane, London.—. 
communication from Peter M Quist 25th Nevenbor 1878. ag a 
= Lon aes ne Lad tere querer Melville Clark, Chancery-lane, 
mdon.—A communication from Williara Jules Sam’ — 
onde, aie les uel Grawitz.—20th 
ag ° as Maxine, Alexander Wilkinson, Nottingham.—9th December, 





4371, Wirtxa and Brnprne Har and Bonnet Snares, Henry Griinbaum 
King’s-square, Goswell-road, London.—17th December, 187, ' 
4505. Frepine Cattie, Alexander Melville Clark, Chancery-lane, London. 
—A communication from G. Barthe and Company.—-24th December, 1875. 
4526. Trap and Gratinu, Alexander Melville Clark, Chancery-lane, 
London.—A communication from John Aldrich White.—29th December, 


1875. 

4538. FrrePLaces, Peter Jensen, Chancery-lane, London.—A - 
tion from P. Plitz.—30¢h December, 1875” =— 

4560. Mixine Soap, Frederick Lewis Degener, Shoe-lane, London.- A 
communication from Francis Mickel Weiler.—31st December, 1875. 

82. CLEANING, &c., Harriet Sarah Paget, Potter’s Bar. -4th January, 1876. 

98. Heatina Rooms, &c., Joseph Moore, Darlington.—sth January, 1876, 

155, Screw Caps, Thomas George Fonnereau Dolby, Camberwell Green. 
—14th January, 1876. 

186. TUBULAR Borers, John Henry Smiles, Stockton-on-Tees. 

196. WHEEL or RoLLeR Skates, James Pilbrow, Tunbridge Wells. 

198. CLEANSING and Disinrectine Fiurps, William Little, Heckington 
Hall, near Sleaford.—18th January, 1876. 

204. Sewine or Stitcuine Hostery, Edward Griffith Brewer, Chancery- 
: e, - asgemiaen communication from Louis Antoine Quinquarlet- 

upon 

218. Lockine Washer, Charles Churchill, Wilson-strect, Finsbury, 

Lanta oth communication from Sanford Elton Gee.—19ih January, 
40. 

240. Sugar, Hunter Henry Murdoch Staple-inn, London.—A. communi- 
cation from Emile Barrault.—20th January, 1876. ot. 

250. STBAMING PRINTED Fasrics, William Mather, Salford.—2lst January, 


1876. 
nt MERRY-GO-ROUNDS,” Richard Jackson, Oldham. — 31st January, 
mo 


405. CruciBLes, Henry Baggeley, Fulham.—l1st February, 1876. 
411. FREEZING of Liquips, John Gamgee, Chelsea, London.—2nd February, 


1876. . 

441. Horseshoes, William Robert Lake, Southampton-buildings, 
London.—A communication from Edwin Lawrence Tevis. — 3rd 
February, 1876. ‘ 

449. KOLLER Skates, James Kite, sen., and James Kite, jun., Phenix 
Ironworks, Vauxhall, London.—4th February, 1876. 

471. Sprynina, &c, John Clayton Mewburn, Fleet-street, London.—A 
communication from Octave Hippolyte Noiret.—5th February, 1876. 

545. RoLLeR Skates, William Tytherleigh and Elizabeth Nash, Upper 
Weymouth-street, Marylebone, London. 

547. WHEEL or ROLLER Skates, William Borthwick Smith and James 
Starley, Coventry.—1l0th February, 1876. 

555. Locks, Nathan Ager, Grosvenor-road, Pimlico, London. 

557. Evecrricity, Edward Tyer, Old-street, Finsbury, London. 

559. ROLLER SkaTes, John Mclintock and John William Brown, Liver- 
pool.—-llth February, 1876. 

621. Loom Pickers, Henry McManus, Lincoln’s-inn-fields, London.—15th 
February, 1876. 

612. Mariners’ Compasses, William Robert Lake, Southampton-buildi 
London.—A communication from Silas Bent.-—16th February, 1876. 

662. BREECH-LOADING CANNON, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Joseph Richardson Nimmo 
Owen.—l7th February, 1876. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at = Taga of the Commissioners of Patents within twenty-one days of 
its . 


List of Specifications published during the week ending 
26th February, 1876, 

762,* 4d.; 2514*, 4d.; 2161, 1s.; 2229, 1s. 64.; 2383, Is. 4d.; 2408, 10d. ; 
2415, 6d.; 2457, 10d.; 2465, 8d.; 2466, 1s.; 2469, 1s. 2d.; 2472, 8d.; 2476, 
10d.; 2478, 10d.; 2483, 6d.; 2487, 8d.; 2492, 1s. 8d.; 2502, 8d.; 2503, 6d.; 
2507, 6d.; 2511, 10d.; 2516, 8d.;, 2518, 1s.; 2519, 28.; 2525, 1s. 8d.; 2526, 6d. ; 
2527, 8d.; 2530, 10d.; 2532, 10d.; 2533, 10d.; 2537, 8d.; 2539, 8d.; 2544, 
1s. 4d.; 2541, 8d.; 2542, 1s. 4d.; 2545, 6d.; 2547, 6d.; 2548, 8d.; 2551, 8d.; 
2554, 10d.; 2555, 8d.; 2556, 10d.;'2557, 10d.; 2558, 4d.; 2559, 4d.; , 4d. ; 
2562, 8d.; 2564, 4d.; 2566, 8d.; 2568, 1s, 6d.; 2569, 4d.; 2570, 4d.; 25738, 4d. ; 
2574, Sd.; 2576, 10d.; 2577, 10d. ; 2578, 4d.; 2579, 6d.; 2580, 4d.; 2581, 8d.; 
2582, 4d.; 2583, 4d.; 2584, 4d.;.2585, 4d.; 2588, 4d.; 2593, 10d.; 2504, 4d. ; 
2597, 6d.; 2601, 4d.; 2602, 4d.; 2605, 1s.; 2607, 4d.; 2609, 4d.; 2618, 4d.; 
2616, 4d.; 2617, 4d.; 2618, 4d.; 2623, 8d.; 2624, 4d.; 2625, 6d.; 2646, 8d. ; 
2649, 8d.; 2660, 8d.; 2669, 6d,; 2690, 4d.; 2698, 10d.; 3050, 8d.; 3318, 8d.; 
3870, 6d.; 3923, 6d.; 3934, 10d.; 3939, 8d.; 4013, 1s. 8d.; 4148, 6d. 


x"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ———_ Sums cxceeding 1s. must be 
remitted by Post-oflice Order, le payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
S006. ics Houses, FE. T. Hughes, Chancery-lane.—Dated 11th August, 


This relates, First, to the preduction of pure and transparent block ice. 
Secondly, to the storing of such ice in buildings constructed above 
ground, generally termed ice houses ; and, Thirdly, to improvements in 
the construction of store and other cellars and rooms cr buildings in 
which there may be maintained a uniformly low temperature approaching 
to that of freezing point as well as a dry and pure atmosphere. 

2826. Gas Motor Enoines, R. Hallewell, Blackburn.—Dated 11th August 














1875. ‘ 

This invention relates to that description of motive power engines 
worked by the explosion of gas and air, and consists in the employment 
of a small motor or engine formed similar to the ordinary oe 
condensing steam engine, but acted upon by air instead of steam, anc 
having the vacuum formed in a large and separate cylinder by the explo- 
sion of gas and air, the cylinder acting in a similar manner to the con- 
denser of the steam engine. 

2827. Locks ror Sares, R. W. Parkin, Sowerby Bridge.—Dated 11th 
August, 1875. 

The general arrangement is of a sextuple nature, embracing three 
separate classes of fastening or lock. First, that class of locking device 
which opens and fastens without a key. Secondly, that class of lock 
requiring one key to open and fasten it. Thirdly, that class of lock 
which cannot be opened or fastened without the use of two keys. 

2828. Sprinos or Carriages, W. L. Wise, Adelphi.—Dated lith August, 
f, 


1875. 
This invention has for its general object to establish in carriages or 





October, 1875. 

3633. Rotier Skates, Henry Edward Mitchell, Brighton. 

3637. Street Pavements, John Rowbottom, Halifax. 

3638. Pin or Pern Winpine Macutnes, Joy Robinson, Little Lever, and 
Albert Settle, Bolton.— 20th October, 1875. 

3648. Fexp-waTER APPARATUS, Thomas Moy, Farringdon-street, London. 

3661. Paintina Houses, &c., Harriet Sarah Paget, Potter’s Bar.—2l1st 
October, 1875. 

3674. Feep Action of Sewino Macuryes, James Elliott, Kettering. 

3676. ATTACHING Door Noss, &c., to SrinpLes, William Macvitie, Erding- 
ton.—22nd October, 1875. 

3680. Gas, Adam Aitchison, Manchester. 

3682. Ice, John Gamgee, King’s-road, Chelsea, London. 

8688. Form of CHequs, Maurice Sternberg, Eastlake-road, Brixton.—23rd 
October, 1875. 

3689. RarLway Wueets, &c., Robert Hadfield and John Mallaband, 
Sheffield.—25th October, 1875. 

8709. BREECH-LOADING Fire-arms, Henry Walker, Birmingham. 

8711. Paptocxs, Henry Edward Newton, Chancery-lane, London.—A 
communication from William Orr and John Sherman Bancroft. 

8714. Powperep Coat, Robert age Francis-street, Hartlepool. 

8716. DousLe or Fotpine Doors, &c., Otto Eugen Lohnstein, Mincing- 
lane, London, —A communication from Clarence Edward Collings.—16th 
October, 1875. 

8733. Two-wHEELED Veuic.es, Herbert John Walduck, Manchester. —27th 
October, 1875. 

8749, Sinkino Pit Saarts, William Galloway, Paisley. 

8742. Stor Vatve, William Robert Pether, Battersea, and William Juxon 
Hesketh, Putney.--28th October, 1875. 

$772. Train SIGNALLING, Joseph Wilman Wood and William Henry 
Shakespear, Liverpool. 

st pei Desions, Harriet Sarah Paget, Potter's Bar.—80th October, 





hicles a triple suspension giving elasticity in a vertical tractional and 
transverse sense, so as to deaden the shock arising from inequalities of 
the roads or ways over which such carriages or vehicles may be travelling. 
The triple suspension, according to this invention, can be accomplished 
in different hy Elastic linings in the form of bobbins, rings or 
washers being interposed in various ways between the eyes of the 
springs, and the pins by which the parts of the springs are joined 
pater ap also between the clips or straps and axles; likewise at the 
reapective ends of the boxes on patent axles and otherwise. The inven- 
tion relates furthermore to various arrangements of springs and applica- 
tions of elastic linings, elastic rings, and elastic washers to different 
kinds of carriage springs, spring shackles, swinging cheeks, clips or 
straps, axles, cross bars between the axle boxes and axle guards of rail- 
way carriages, and to other parts of vehicles for the purpose of deadening 
shocks as above set forth. 

2829. Waste Liquips rrom Paper Muts, 7. Stevens, Berwiek.—Dated 
llth August, 1875. 

This invention consists in purifying or defecating the discharge waters 
from mills and other works, as well as the sewage of towns, by chargin; 
into the water or sewage pipes a constant stream of sulphate of lime anc 
chloride of sodium, which with the addition of some milk of lime, all 
flow together through a wheel at the outlet end of the pipe, and become 
thoroughly mixed before being discharged into and flowing through 
tanks of three compartments wherein the matters held in suspension are 
deposited, the effluent water flowing off from the third compartment 
through a filter. The —— matter is pumped out at intervals, and 
being mixed with more sulphate of lime, is converted into a valuable 
manure. 

2830. Fisuixe Nets, W. Patrick, Ayr.—Dated 11th August, 1875. 

This invention consists generally in weaving fishing and other nets in 
long webs of any desired width, by two sets of continuous threads or cords, 
the one set madieg in a horizontal or other plane between a gi off 
beam on which it is first warped, and the takiaz-off rollers by which it is 
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ball, or 
tudinally in slots or in the upper side of a reciprocating 
Neer Ese robo 


hed, 

ots (formed on the 
warp threads by a row of specially formed netting needles) being passed 
off their forming hooks, respectively over one of two is or shuttles 
with the thread ef weft on it — ~ laterally under the loop, so as to have 
these drawn tight and the knots formed on or with the weft threads, all 
simultaneously and automatically right across the whole width of the 
net and machine ; and which each time these knots are formed, and 
taken up at a regulated and uniform dist. , regularly pletes a row 
of meshes of any desired #ize, the essential features of the invention 
being the arrangement and use'of the weft spool bar; the transverse loop 
holding and locking bar for holding the warp threads while the loops are 

ing formed ; and the special construction of needles for forming these 
loops all so as to weave or manufacture the nets or netting from two sets 
of continuous threads, the sequential movements of the foregoing bars 
for producing the effects specified being regulated by cams or cam sur- 
faces. 





2881. Frecp Barrery, M. M. Franzini, Naples.—Dated 1th August, 
1875. 


A series of barrels capable of being raised and depressed are mounted 
on a framework in a carriage, and they are discharged simul 1 


the interior of the plate so as to weld the joint by the pressure between 
the mandril and the socket. For flanging the tubes the end to be 
flanged is held between jaws so as to = therefrom, and a 

ing a face plate with radial slides having roc! shafts 
cy advanced so that the rollers are inside the of the 
rollers are then moved outwards by gearing so as to bend 
the end of the tube and form it into a fi For punching the holes 
Se eo Seen Se Oe or flange is fixed on a revolving rest in faces 
a 


( 


a punch. The rest is connected by gearing to a ratchet worked by 
pawl from the driving shaft of the punch, so that the rest is cause1 
to turn partially after each stroke of the puvch. For punching the 
tube holes in the plates together with the rivet holes surrounding it, 
a or polygonal block having on its several sides different 
punches for diff sized holes is mounted on the one 
member of a hydraulic press, the other member of which has a 
similar block with corresponding sets of dies, so that by turning the 
blocks so as to present one or other of their corresponding faces to each 
other the plates are punched with the required size of tube holes and 
rivet holes, 

2884. Warer Merers, F. Wirth, Frankjfort-on-the-Maine.—Dated 16th 

August, 1875. 

These water meters are distinguished from the others in the following 
particulars:— First, the driving wheel. Secondly, from the time it 
enters till it flows from the meter, whereby impurities cannot be 
deposited, andthe inserting of these meters in the mains is greatly 








b 

«heavy bar or hammer falling on plungers in the breechplate or sear 4 
the barrels, thereby firing the charge. A brake for the wheels, serving 
also as a mud protector, and a tent or covering is described in the speciti- 
cation, 
2832. Fives, A. F. Livesay, Isle of Wight.—Dated 11th August, 1875. 

This invention is based upon one for which letters patent were granted 
to J. G. Jennings in 1857, the present improvements having fur their 
object an arrangement whereby smoke and air flues may be constructed 


more cheaply, and preventing the destruction of such flues by the | 


sinkings or settlements of the brickwork by which they are surrounded. 
The invention consists in forming amoke flues of terra-cotta or other 
ma*erial moulded into pipes preferably of an oval form, and joining them 
together by collars of tiat or hoop iron, which fit into rabbets at each end 
of the pipes, and covering the said collars with Portland or other cement. 
The smoke flue so constructed and built within the ordinary chimney, 
and is retained in its place by studs fastened to the iron collars, and pro- 
jecting sufficiently far to touch the sides of the chimney without entering 
its surface, The angles or spaces in the chimney not occupied by the 
smoke flue is thus converted into an air flue, and extends from the top of 
the chimney to openings into the room wherever it is determined the 
fresh air shall enter. 

2833. Preservation or Woon, H. E. Newton, Chancery-lane.—Dated 11th 

August, 1875. 

This invention consists in preserving timber from decay by injecting 
into the pores of the wood various solutions of sulphate of iron, arsenic 
acid, and phenic acid. 

2834. Wsavine, W. Jones, Manchester.—Dated 11th August, 1$75. 

This invention relates, First, to the picking motion by imparting a 
reciprocating motion to a strap or other flexible medium. Secondly, to 
the taking-up and letting-9ff motions, by giving motion to them at any 
required respective rates by positive action. 

2835. Borrzes, J. Lingard, Salford —Dated 11th August, 1875. 

this invention relates, First, to the stoppers, and consists in so arrang- 
ing and forming or constructing the stopper that it will always be at the 
upper end or neck of the bottle, and also allow the bottles to be filled in 
an upright position with their necks atthe top. The stopper consists of 
a plug of wood or other material having at the top a head and at the 
bottom a knob, there being between the body of the stopper and knob a 
recessed part for holding an india-rubber washer, and through the stopper 
there are vertical and transverse holes above the washer to allow the 
ingress and egress of the fluid. In filling the bottles a pipe is employed 
frm the cylinder containing the aerated — —~y for two bottles, and for 
exh bottle an air pipe ia used having a valve and regulating or balance 
weight, there being glands to keep the air pipes properly tight. 

2837. Fect Hats, W. Bywater, Leeds, and J. L. Buckley, Woodley.—Dated 
2th August, 1875. 

In carrying out this invention the bottom cone is formed hollow and is 
perforated with numerous holes for the passage of steam, and it is 
mounted to revolve upon an axis. The top cone or cover has an oscillatory 
motion given to it. The acting surface of either or both of the cones 
may be covered with linen or other fabric, and the motion of the top cone 
er cones may be suspended or brought into operation at pleasure, and 
when in action it will operate with the lower cone on any side or surface 
thereof desired. When the felt body is sufficiently hardened, and which 
may be regulated as desired, the top cone or cover is raised out of the 
way by mechanical motion given to it forthe removal of the body just 
operated upon and the placing another to be operated upon, and the top 
cover or cone is then brought on to the bottom one for action as before by 
mechanical motion given to it. 

2838. Scie VALves anv Pistons, W. G. Beattie, Nine Elms.—Dated 12th 
August, 1875. ° 

Body of valve cylindrical in two or more parts with valve spindle carry- 
ing hollow spindle screwed on male spindle with collar between each valve 
section, whereby the sections may be easily separated. Applicable to D 
slide valves and pistons and piston valves. 

2841. Fornaces ror Steam Borters, RX. A. Wilson, Salford.—Dated 12th 
August, 1875. 

This improved fire-grate consists of a series of hollow grate bars con- 
nected at each end to a water chamber. At right angles te the grate bars 
is a series of axles on which serrated discs or other equivalents are 
mounted, and ribs are placed between the discs, the axles are turned 
slowly round by worms and wheels, and in revolving they carry forward 
the fuel. 

2851. Picmeyts, P. C. Bunn, West Dereham.—Dated 13th August, 
1875. 

This invention relates to the treatment and employment of certain 
ferruginous ores which occur in or near the coprolite districts, such, for 
example, as those of Norfolk, and more especially those which are found 
in the neighbourhood of West Dereham and Wretton in that county, for 
the manufacture of paint. 

2852. Rotter Skates, J. A. Bowles, Brighton.—Dated 13th August, 
1875. 


This invention relates to the combination of the rollers with the stock 
of the skate. A solid piece of india-rubber or other spring is held in a 
box or frame set on each roller axle; an arm or bracket pendent from the 
stock is attached to this box or frame in such a manner that it will 
oscillate therein in a line with the roller axle, following the inclination of 
the stock to the right or to the left during a gyration, and by pressing 
upon one end of the spring cause the roller axle to place itself diagonally 
to the foot stand ; on this latter resuming a horizontal position, the pres- 
sure of the arm or bracket becomes even upon the spring, and the axle 
resumes its position at a right angle to the stock. Any desired number 
of rollers are used, and the roller axle passes through the spring box in a 
bearing so made as not to permit any oil or other lubricating matter 
to come into contact with the india-rubber or other elastic material. 
2866. Morpaytinc, Dyeinc, anv Sizinc Yarns, M. Baerlein, Man- 

chester.—Dated lath August, 1875. 

This invention relates to an improved method of mordanting and dyeing 
yarns whilst in an extended state, as in the sizing or dressing machine, 
and also at the same time, if desired, sizing the same, so that they 
may be simultaneously dressed and wound on toaroller or beam for 
weaving. 

2887. Envevores, G. H. Booth, Rathmines, Dublin.—Dated 14th August, 
1875. 


The inventor forms in one piece of paper or other suitable material the 
front of the envelope, a deep top flap whose sides run for some distance in 
line with those of the body of the ee a bottom flap or back part 
of all but equal width and depth to the ultimate width and depth of the 
tinished envelopes, and two narrow side flaps. The entire inner sur- 
faces of the top flap and two side flaps are coated with adhesive substance 
or composition containing alum to give it additional tenacity, and the 
two side Naps are folded over and caused to firmly adhere throughout 
their entire areas to the bottom flap, which is in reality no longer a 
flap, it constituting a strong entire back on to which the top flap 
when closed is throughout its entire surface caused to adhere with great 
tenacity. 

2870. Houper ror Carns, H. J. M. Russell, Galashiels.—Dated 14th August, 
1875. 
The feature of novelty constituting this invention is the construction 


of the holder after the manner described, and so as to be suspended from | 


the neck, watch-guard, belt, or in any other convenient manner, whereby 

the contained tickets or cards are easily carried, readily exposed for in- 

spection, and secured against loss. 

2881. Tarek anp F.LANncep Tupes, C.'J. Galloway and J. H. Beckwith, 
Manchester.—Dated 16th August, 1875. 

This invention relates to apparatus for bending, welding, and flanging 
taper tubes for punching holes in the flanges of the tubes, and for punch- 
ing the holes in the boiler plates to which the tubes are fixed. For bend- 
ing the tabes the plate for the tube is held by a bar ora taper mandril, 
which is partly turned so as to cause a fixed presser or pressing rollers to 
bend the plates partialiy round the mandril ; the bar is then shifted and 
the mandril is again turned so as to bend the rest of the plate. For 
welding the bent plate it is placed in a conical socket, the edges being 
previously heated to welding heat, and a conical mandril is forced into 


tated ; this can only be attained with other meters by the water 
being again raised to the horizontal level of the mains by means of a 
vertical tube. Thirdly, the water exercises for measuring only a lateral 
pressure. Fourthly, with regard to the construction the technical 
difficulties in casting the channels are obviated. 
2890. Oxstaininc Motive Power, W. 7. Deverell, Queen-street, and B. 

Tower, Moreton, Bssex.—Dated ith August, 1875. ; 

According to this invention a heavy weight capable of sliding up and 

down between guides is made hollow and contains water and air, and is 
connected to several rams working in fixed barrels or to barrels working 
| over fixed rams. These are in communication with the interior of the 
weight, and have inlet and outlet valves, so that as the weight moves in 
one direction or the other, owing to the rising or falling of the vessel 
, through the action of the waves, water is alternately drawn into and 
forced from the barrels, the water so discharged being available fcr work- 
ing hydraulic engines for the production of motive power or for propelling 
the vessel by hydro-propulsion. 
2960. Manure, J. H. Johnson, Lincoln’s-inn-flelds.—Dated 23rd August, 

$75. 





The essential features of this invention consist, First, in the coagula- 
tion of blood for the manufacture of manure by means of high-pressure 
steam blown into and through the sume. Secondly, the separation, either 

Pp hanical, of the greater part of the water of the serum 
by employing successively :—a, a special fiiter; 6, a hydraulic press or a 
centrifugal machine or hydro-extractor. Thirdly, the complete or final 
desiccation of the product obtained by the preceding operations by means 
of a drying wheel or drum with hot air. 


2972. Preservine Saips’ Borroms, J. H. Johnson, Lincoln’s-inn-jields. 
—Dated 24th August, 1875. 

The composition consists of the following ingredients employed in about 
the undmerentioned proportions :—Palm oil or oil of Senegal, say about 
20 parts ; colouring matter (hydrated protoxide of iron or chromate of 
lead and Prussian blve) say about 100 parts; varnish, say about 20 
parts; lac in scales or flakes, say about 10 parts; pyroligneous spirit 
or alcohol, say about 120 parts: resinous gum of euphorbia, say about 50 
parts; chloride of mercury, say about 15 parts; arsenic, say about 15 
parts ; total, 350 parts. 

3147. Stoves, J. Curtze, Sydenham.—Dated 7th September, 1875. 

The stove is isolated from the brickwork of the chimney breast by an 
air-heating chamber which extends behind and at either side of the stove. 
This chamber together with the stove, projects forward from the chimney 
breast, and the front and sides of the chamber are perforated for a free 
circulation of the air of the apartment through the chamber. A tray 
having a perforated bottom is fitted beneath the firegrate, and a project- 
ing ledge is provided in front of the lower bar of the grate to catch the 
ashes. 
3151. Cranes, C. D. Abel, Southaimpton-buildings.—Dated 8th September, 

1875. . 

This invention relates to an iniproved construction of cranes, wherein 
for raising or lowering a load the crane post with its jib is made to turn 
in a vertical plane on its lower end as on an axis, by means of a hydraulic 
cylinder, the ram of which is connected directly to the lower end cf the 
post, somewhat to one side of the said axis. The axis of the crane post 
is supported on a base plate having a ring fitting into an annular cylinder 
which serves as the carriage of the crane, and when it is desired to swing 
the post and jib with a load, the base plate is cushioned upon fluid 
pressure admitted into the annular cylinder. The hydraulic cylinder 
is mounted on trunnions carried by the base plate within the annular 
cylinder which has external trunnions fitted with wheels resting 
on the ground. This cylinder is maintained in a horizontal position 
by means of an adjusting screw supported on wheels in front of the 
carriage and acting on an arm projec*ing horizontally from the annular 
cylinder. 

613. Fizimec Lamps, C. Smith, Hornsey.—Dated 9th February, 1876. 

The novelty in this case consists in providing lamps and similar vessels 
with outside tubes, through which to fill such vessels, and to allow the 
escape of the air therefrom; one of which tubes being transparent to 
show the height of the liquid in the well of the lamp or other vessel. 
The whole being so arranged as to form a handle, or two such handles, 
plain, or ornamental, to the lamp or vessel. 


526. Preumatic Pistois, @. @. Bussey, Peckham.—Dated 9th February, 
1876. fe 

These improvements have reference to that class of air guns and pistols 
in which the propelling force is obtained by the sudden compression of 
air resulting from the action of releasing a compressed spiral spring con- 
fined in a cylinder. 

532. Froorine, H. A. Bonneville, Piccadilly.—Dated 10th February, 1876. 

The invention consists in manufacturing floors with narrow friezes of 
an indefinite length, between which small pieces are inserted and joined. 
542. Skates, G. Lowry, Salford.—Dated 10th February, 1876. 

First, the hangers or brackets carrying the rollers are pivoted to the 
sole by bearing studs,on each face of which there isan incline, and on the 
boss of each hanger or bracket another incline in contact with that on the 
face of the boss of the stud, so that when the hanger and rollers are turned 
by the skater in either direction one incline rises upon the other so as to 
cause the hangers and rollers to cant or incline in the required direction. 
Secondly, at the back of each pair of rollers there is placed an anti-friction 
runner, working on a pivot fixed to the hanger or bracket, and running 
ona metal plate fixed to the sole for the purpose of partially supporting 
the weight of the skater and preventing the bearing studs being twisted. 
Thirdly, to each hanger or bracket is fixed an arm having a hooked end 
| to which is linked an india-rubber band, passing round a stud fastened to 
| the sole, the object being to allow the rollers to oscillate sideways and 
bring them back intoa straight position when the side pressure is removed. 
Fourthly, instead of the present mode of fastening the shafts, which carry 
the rollers, by split pins or keys on the outside, the inventor uses for each 
ascrew fitted to ascrewed or tapped hole in a thickened part of the 
hanger or bracket. Fifthly, he divides the sole into two parts, and con- 
nects them by linges ef leather or other suitable material. Sixthly, the 
rollers are made ot Deffalo hide, compressed leather, or other untanned 
| hide. Seventhly, to assist and effectually lubricate the axle, the bearing 
| parts are sloped at each side from a short plain part in the middle, 
| 561. Rotary Enotes, W. R. Laxe, Southampton-burldings.—Dated 11th 
February, 1876. 
| The said invention relates to an engine which has packing bars made in 
| section with overlapping joints provided with stecl plates pressed outward 
| by springs. It also has a casing with chambers, and in combination 
| therewith a wheel with a straight walled piston and a hinged abutment. 
| It also has a suitable valve and peculiar mechanism for operating the 
| Same, and an oil reservoir with a tube and perforated cup in combination 
| with a receiving tube and plunger. 

2731. Wuire Picments, F. V. Leger, Brussels.—Dated 3rd August, 1875. 

Into a closed vessel a carbonate of lime, magnesia, or other primitive 
| or artificial white earth, capable of supporting calcination at a high tem- 
| perature without losing its white colour, is introduced with hydrochloric 

acid. In another closed vessel a solution of zinc and hydrochloric acid, 
or of zine and sulphuric acid, is introduced with its equivalent of mag- 
nesia or another of the earths referred to. The two vessels being made to 
communicate one with another, the carbonate acid gas evolved in the 
first comes in contact with the solution in the second, and there is formed 
a carbonate of zinc which is precipitated, and a chloride or a sulphate of 
| the earth used. The carbonate of zinc is collected and the earth contained 
| in the chloridge first formed is precipitated by sulphuric acid. The two 
precipitates last mentioned are then united, and an equivalent of 
powdered sulphur is added, and the whole is made into cakes, which are 
dried and calcined in a furnace, and are then reduced to powder, forming 
a white pigment fit for use. 
os ea J. L. Hatton, Great George-strect.—Dated 12th August, 

Bio. 

This invention consists in providing a substitute for a button by 
pom and out a — x bos aye Be other suitable fabric of a 
garment, placing within the a packing when uired to form a 
spreading head, and —— neck of the bulge, thus forming a kind 
of button, the covering of which is in one piece with the garment. 














Seep. Sax Fasreners, W. Smith, Kennington.—Dated 12th August, 

A lever or stop comes against the bar and prevents it being pushed 
back until stop is raised by the hand. 
sone. Castine Pires, J. 7 int, Birmingham.—Dated 12th August, 

5. 4 

Cores are made of a central tube with radial ribs upon their exterior of 
tapered form in cross section, and with corresponding shaped bars over 
the latter. The bars thus encircle the tube, and the loam is put over 
them to any desired extent. The outside portion of the mould may be 
similarly fitted, but with ribs and bars on the inner periphery. 

2842. Srorace anp Suppty or Gas, W. 7. Sugg, Vincent-street, West- 
minster.—Dqted 12th August, 1875. 

These improvements relate to the construction of gasholders suitable 
for railway, tramway, and other such like carriages, the hose for supply- 
ing them, and for small flexible tubing suitable for ordinary gas eng. 
The invention consists in making the principal part of the gasholder 
engined of wood, and in shape and action like an accordion bellows, 

ut the present improvements lie in the making of the flexible portion of 
joints of leather and unvulcanised sheet rubber attached to one another 
by solution of india-rubber, and made to adhere by pressure. The 
number of layers of material is not limited. The improvements in the 
hose consist in wrapping a spiral coil of wire with perm, and india- 
rubber as just described, and the construction of the small flexible tubing 
is precisely similar save that in addition the latter may be overlaid with 
any ornamental covering. 

2844. Evecrric Tetecraruic Apparatus, Sir J. Anderson, Old Broad- 
street, BE. Bull, and G. VU. Spratt, Porthcuro, Cornwall.—Dated 12th 
August, 1875, 

The special object of this invention is to produce an instrument which 
may be worked with very weak currents and at the saine time be capable of 
closing local circuits for the purposes of translation. It claims to over 
come the difficulty hitherto experienced in so arranging a receiving 
apparatus that it will respond to currents of exceedingly low power 
and effect the transmission of signals to a station or stations beyond. 
2845. Dyina Faniics, R. Marsden, J. D, Marsden, and H. Marsden, Dews- 

bury.—Dated 12th August, 1875. 

This relates chiefly to machinery or apparatus for dyeing in which the 
fabric passes over a winch and ovor or between rollers and through the 
dye cistern in the form of an endless sheet. Hitherto difficulty has been 
experienced in keeping the piece or fabric straight or open, which has 
resulted in uneven colour, and they propose to remedy this defect b 
having a trellis-work partition placed in the cistern, between whic 
partition and the inside of the cistern the fabric passes. This 
lattice-sheet is movable, and can be raised out of the cistern and taken 
away when desired. 

846. Brakes, 7. Dawber, Wigan.—Dated 12th August, 1875. 4 

The object of this invention is, First, to enable by self-acting means the 
brakes of the carriages or wagons to exert their force if by accident one 
part of the train should separate from another part or an immediate 
stoppage is required, and at the samc time allow perfect freedom for the 
guard to work the brakes of the carriages or wagons left to his charge. 
Under the carriages or wagons there are shafts coupled together and 
communicating with the brukes and hand gearing worked by the guard 
in the usual way, the shafts having generally been turned by the guard, 
but in order to enable them to be turned in a self-acting manner there is 
on each shaft a bevel wheel gearing into another bevel wheel keyed to a 
cross shaft having on it two ratchet wheels acted upon by ratchets or 
catches, one for causing the wheels and shaft to turn and the other acting 
asaholder. The driving or propelling ratchet is jointed to one end of a 
two-armed lever working on a stationary stud, and the other arm of the 
lever is so formed that it can be acted upon by an eccentric fixed to one 
of the axles of the carriage or wagon when required. The ratchets when 
there is no accident, or wken they are not required to act, are kept out of 
gear with the teeth of the ratchet wheels by a cord extending from one 
end of the train to the other, but when from the breakage of the cord 
caused by the separation of the train or by its being loosened by the guard 
the ratchets are allowed to gear with the wheels, revolving motion is 
given te them and also by means of the bevel gearing with the shafts 
under the carriages, and thereby work the eccentrics or levers connected 
with the brakes and immediately causes the stoppage of the train, and 
the driver and stoker can also put the brakes into action as easily as the 
guard, and at the same time that the brakes are put in action a whistle 
is sounded and the steam shut off. The Second part of this invention is 
for the purpose of enabling the pointsman, station master, or other person 
to cause the stoppage of the train at any required distance from the 
station, junction, siding, or other place. In order to attain this object at 
different distances along the line, strong framework is erected carrying 
levers or double arms connected at one end to a cord or rope in connec- 
tion with a barrel or drum at the signal box, station, or other place, and 
to the other arm is connected by a cord, or rod, a block suspended a short 
distance above the guard’s van, which carries at each side an arm or 
lever communicating with the lever in connection with the ratehet and 
ratchet wheels of the self-stopping motion before described, so that when 
the lever at the side of the van comes in contact with the block, it allows 
the ratchets to fall in gear with the ratchet wheel, and causes the 
immediate stoppage of the train, and at the same time the ordinary 
semaphore arms are worked in the usual way, the arms being down when 
no stuppage is required, but horizontal when the signal has to be given or 
the train to be stopped. 


2847. Creanine Upnoistery, W. R. Lake, Southampton-buildings.—Dated 
12th August, 1875. 

This invention relates to the cleaning of household furniture, carpets, 
bedding, woollen and other fabrics and fibrous materials, furs, feathers, 
and the like, by immersing the article or material to be cleaned in a bath 
of naphtha or other suitable light product of the distillation of petroleum 
or coal oil. 

2848. Raitway Sienats, D. A. Aird, Figtree-court, Temple.—Dated 12th 
August, 1875. 

The improved signal of an explosive compound, which is placed in a 
short barrel like part of a gun barrel, and so arranged that the charge 
can be exploded by means of a percussion cap or other detonating 
device, or by enclosing the explosive subsiance in a metallic cartridge 
case 





2849. Rerinino Correr, A. Browne, Southampton-buildings.—Dated 12th 
August, 1875. 

The feature of novelty of this invention consists in freeing copper 
from its oxide by introducing an alloy of copper and manganese in molten 
copper. The manganese having more affinity for oxygen than copper, 
the oxide of copper will be decomposed by the formation of a newoxide, 
which will separate the oxide from the copper. 

2850. Ventivatine INpiA-RUBBER GARMENTS, C. W. Meiter, Gracechurch- 
street.—Dated 12th August, 1875. 

The features of novelty of this invention consist—First, in adapting to 
india-rubber garments a loose lining, having openings if desired for the 
air to pass in between the lining and rubber. Secondly, in having a life- 
saving belt adapted in between the lining and rubber, which can be in- 
flated by means of an improved construction of valves composed of 
two pieces of india-rubber cemented at sides and left open at bottom, 
and having a tube fixed in the top for the admission of air. The said 
valve being applicable to life-saving apparatuses generally requiring to be 
inflated. 
nese. Distriputine Manures, R. Parker, Stranraer.—Dated 13th August, 

875. 

The features of novelty which constitute this invention are, the general 
arrangement and construction of the machine, the arrangement of 
the shafts with blades for feeding the manure to the discharge 
openings in the vessels or holders, and the quickly revolving shaft for 
distributing the manure broadcast. 

SO0S. Savure Arraratus, W. H. Riley, Portsmouth.—Dated 13th August, 
875. 

This invention consists of a safety tube, situate at or near the proper 
level of the water in a steam generator or other vessel in which liquid is 
being heated, the said tube being secured at each end, and free to be 
acted upon directly by the heat of the furnace. When the liquid level is 
lowered to a dangerous point so as to uncover more or less of the tube, 
the temperature of the said tube is increased and the tube expands or 
increases in length, and consequently deflects or yiclds laterally, such 
lateral deflection or yielding being made to act, by a rod or otherwise, 
upon an indicator or alarm apparatus, or upon a feeder, or upon a contriv- 
ance for extinguishing the fire. 

2855. Drepeinc Macuines, J. C. Mewburn, Fleet-strect.—Dated 13th 
August, 1875. 

The provisional specification describes the employment of adjustable 
inclined pieces resembling plough shares situated at the two sides of the 
bottom of the chain of buckets. They cause the buckets to become 
ap - rapidly and completely, and a greater number of buckets can 

use 


ope. Baut Vatves, @. Butler, Ewer-street, Southwark.—Dated 13th August 
875. 


This invention of improvements in ball valves has for its object simpli- 
city of construction and action, so that the valve cannot readily get out 
of repair, and when a part becomes worn out it may be easily replaced, 
and insures a constant and uniform controlling power when required, 
and preventing waste of water, more especially when constant service is 
in use. In ordinary valves the pressure of water acts against the ball 


and valve and prevents their rising, thereby increasing the liability to 
derangement and preventing the regular action of the valve, but in this 
improved arrangement the pressure of water assists the ball to rise, and 
acts with the valve so as to keep it on its scating. 
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2007. Rewewes Fasric, G. H. Hebblethwaite, Huddersfeld.— Dated 13'h 
ugust, 1875. 
ei ter emma a cboace cbnaeny Gopomaet sammie 
desired an or ive sul e of fabrication or 
factur 7 bat similar to that of ‘wooll 


of woollen felted fabrics. 
Such fabrics may be used to substitute ordi woollen felted fabrics for 
a ts, or floor cloth, and 


carpe as a packing for such 
articles, and other purposes. 
2858. Fevtrep Fasrics, J. Oldroyd, Dewsbury, and T. H. Blamires, 
Huddersjield.—Dated 13th August, 1875. 
This relates, First, toa more economical method of and better means 








than hitherto employed for producing cloth for felt purposes or wad- 
ding, and also to machinery or a) tus as employed when it is desired 
to insert a groundwork of woven fabric or of spun yarn between the layers 


of carded wool or fibrous material. Secondly, the object is to arrange the 
materials in their through the ondan engine in such a manner 
that when the sliver or bat is made, each of the outer sides of the said 
sliver or bat will be of a distinct or different colour or mixture of colours 
or materials, and a third colour or mixture of colours or materials may, if 
required, be placed in the centre, and the materials thus placed will occupy 
the same positions after the operations of felting when the fabric may 
allowed to retain the simple colours, or may if desired be printed upon 
with various patterns or designs. 
2859. Corrins, F. P. Warren, Southsea.— Dated 13th August, 1875. 

The coffin is made of toughened glass, that is, glass that has been di 
while hot into a heated oleaginous bath, and is formed (as is the | oa 


inclined shoots on to the ridge. Rotary cutters‘are also provided for 
cutting down or paring the ridges, and shares are employed for un- 


2876. Breecu-Loapine Fire-ans, A. M. Clark, Chancery-lane.—Dated 
14th August, 1875. - : 

The features of re include, First, an improved means for 
preven! escape of gas at the breech by grooving the head of the 
sliding bolt to forn: chambers to receive the gas. Secondly, an inclined 
= at the rear end of the sliding bolt for cocking the striker. Thirdly, 

e combination with said inclined ve of a safety notch at the 
ene rear end of the bolt. Fourthly, the general arrangement of the 

re-arm, 
8077. mo ag Carriaces, L, A. Vintras, Regent-street.—Dated 14th 

ugust, “ 

Along one or both sides of each carriage is attached a plank or con- 
tinuous step securely fixed upon brackets. This plank or step forms a 
gangway from which the several compartments of the carriages are 
entered. The doors are arranged to slide upon guides parallel to 
the side of the carriage in place of opening upon hinges as is now usual. 


| 2878. CreaninG Raw Frax, ‘L. Kleinen, Buston’road. — Dated 16th 


August, 1875. 

This invention combines in one machine, and accomplishes at one 
eomtion, all the work of cleaning and preparing flax ready for spin- 
ning, for which purpose several machines are now required, The raw 
flax, after having been dried and put into this mazhine, comes out of it 





with projections or parts designed to admit of being readily f 
the application of a cord, chain, or other means of concussion, so that b; 
the fracture thereby produced the coffin and its lid shall be disintegrated. 
Coffins of toughened glass ding to the invention may be constructed 
in various forms, and may be arranged to allow of the escape of gases 
generated by the body in the coffin before interment. 

2860. Fasrentncs ror Rattway Carriaces, N. Ager, Grosvenor-road, 

Pimlico.— Dated 13th August, 1875. 

To provide a safety fastening for ent § carriage doors the inventor 
employs a locking bar which is capable of moving to and fro and be’ 
formed out of a straight line instead of caused to turn on a 
centre pin, or on a centre, as is now the case. bar is worked by 
means of a toothed sector mounted on the boss to which the door handle 
+ a and which sector takes into a toothed rack on the edge of 
the ; 

2861. Preumatic Car Brakes, H. F, Knapp, New York.—Dated 13th 
August, 1875. 

The features of novelty of this invention consist, First, in working the 
steam piston of an air compressing pee by means of a valve which com- 
municates by pipes with the top and bottom of the cylinder and also with 
the boiler. The said valve receives motion from aspindle which is worked 
up and down by the piston rod, and which acts by means of suitably 

posed springs and catches ona lever connected with the valve. Secondly, 
in constructing a rotary valve working in conjunction with a steam air 
pipe and reservoir for the purpose of putting on the brakes of a train by 
means of compressed air, and taking the said brakes off by suction, 
Each operation is performed by one motion of the valve lever, and when 
neither of those operations is being performed the valve is so arranged 
that airmay be pumped through it into a reservoir. Thirdly, in connect- 
ing together the arms of cocks placed on the leading pipe at eachend of 
the car, by a coupling which has less slack than the flexible pipe connec- 











tion, so that as the carriages part, the cocks will be closed before the pipe 
tion is torn d 
2862. Fire-Licurers, “A. Brown, Seuthampton-buildings.—Dated 18th 


August, 1875. 

The teatures of novelty of this invention consist, First, in forming a 
fire-lighter from a block of any suitable mate: constructed with a 
series of draught flues or openiugs, and coated or saturated with an 
inflammable material. Secondly, in forming a fire-lighter composed of a 
block of wood constructed with draught flues or partitions tormed by 
cutting tools. Thirdly, in constructing a fire-lighter of a block witha 
series of partitions between each of which is an air passage or draught 
flue. An igniting wick is combined with the said fire-lighter. 

2863. REELING Parer, G. Bebbington, New Cross.—Dated 13th August 
1875. 


The peculiar and important feature of this invention is a device 
whereby the inventor is enabled to unreel or vnroll the paper or other 
material from one reel or roller, and reel, roll, or coil it upon another reel 
or roller without exerting any tearing or pulling strain upon the said 
paper or other material as it passes from one reel or roller to the other. 


2864. Recorpina, J. L. Clark, Westminster-chambers, and E H. Thompson, 
Bolton-road.—Dated 13th August, 1875. 

The First improvement consists in placing a catch under each seat of 
an omnibus or other vehicle which holds the seat down when a passenger 
has seated himself upon it and retains it when the passenger rises until 
he seats himself upon another seat or leaves the vehicle. The Second 
improvement consists in placing between the seats arms which can shift 
a certain distance sidewise. ‘the Third improvement consists of an 
improvement on No. 4082, in the year 1873, and relates to a method of 

bling the conductor to mark upon the way bill or recording slip of the 
apparatus the amount of the fares received. The Fourth improvement 
consists in making the recording instrument described in the above patent 
self-winding. The Fifth improvement consists in making the terminal 
board of the instrument an independent apparatus fixed to the omnibus. 


2865. Sewinc Macuines, W. Sellers, Keighley.—Dated 14th August, 1875. 

The improvements apply to sewing machines in which the winding on 
to the spools is effected when required by the action of the surface of the 
band or balance wheel on the spool winder. According to the present 
arrangements, when it is desired to wind on to a spool the whole of the 
sewing machinery is also set in motioa, by which unnecessary wear and 
labour are occasioned. The object of this invention is to remedy these 
evils. For this purpose the balance or band wheel is be a loosely on 
its shaft, but capable of being readily locked thereto or released therefrom 
by locking means when required, 


2868. Perpetua, CaLenpars, J. Fisslthaler, Clerkenwell.—Dated 14th 





The ieatures of novelty of this invention consist in inserting in a 


locket a plate having on its surface engraved or printed a table represent- 
ing the dogs of the months in vertical columns, and arranged in such a 
manner that by simply pushing or changing the day of the week, which 
are engraved or printed on separate tablets or small bars, or the inventor 
can use a roller whereon the date and the day of the week is indicated, 
and this being continually performed gives perpetually the date, day, and 
month of the year. When this invention is carried out in reference to 
circular or other shaped articles, such as penholders and such like, the 
calendar is printed or engraved on some elastic or limp material or on 
metal or glass tubes, and a collar is made to move up or down as occasion 
may require ; on the tube is engraved the days of the week, and the collar 
is either pushed up or down according to the day of the week. This 
calendar may be set for a day, week, or month, as may be desired, show- 
ing both the day of the week and the month. 

2869. Srups, J. Muirhead, Glasgow.—Dated 14th August, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment or construction of the improved studs. 

2871. Puanine Macuines, G. A. Onken and W. Ritter, Hamburg.— Dated 
14th August, 1875. 

This consists in placing boards upon a table which rises and falls in 
proportion to the thinness to which they are to be planed, and this table 
with the boards is brought against a revolving cutter supported upon suit- 
able bearings. 

2872. VentiLatina, J. Stephens, Duke-street, Grosvenor-square.—Dated 14th 
August, 1875. 

thovelving cowls are fitted one above the other in a partitioned casing. 
Both cowls are fitted with archimedian screws, the lower one for lifting 
water or other liquid and for dashing it it the sides of casing from 
projecting arms. Air or gas is drawn in through the lower casing by the 
suction of the upper revolving cowl, the air or gas being washed or purified 
in its passage. 

2878. Sutruuric Acip, C. F. Burnard, Plymouth.— Dated 14th August, 
1875. 


By this invention the nitrates are not decomposed in pots or ovens, nor 
is the nitrous acid vapour or gas permitted to commingle with the 
sulphurous acid gases of the burning brimstone or pyrites before the 
entry of such gases into the de-nitrating towers, but the requisite 
quantity of the nitrate is introduced directly into the circulatory system 
of the process ; that is to say, either into the acid on the floor of the 
chamber or into its atmosphere, or into the absorbent or nitrating tower, 
or into the de-nitrating tower, or into any intermediate vessel in connec- 
tion therewith, and either in a dry, powdery state or in the state in which 
it usually exists in commerce or in a state of solution. 

2872. Ixpicatina Time, C. L. H. Lammers, Gosforth, Northumberland.— 
Dated 14th August, 1875. 

The invention relates to means for indicating correct time on a number 
of dials situated in different positions or localities by operating the hands 
on the dials from one main or central clock, on the minute hand of which 
is keyed a pulley carrying an endless band, either geared directly with 
another pulley on the minute hand of one of the time indicator dials, or 
with an intermediate pulley, by which any number of endless bands may 
be operated for working the hands of the time indicators. 

2875. Eartuine up anp Uneartaine Cevery, J. P. Flynn, Bast Green- 


wich.—Dated 14th August, 1875. 
The machine is with two endless chains of working on 
ther side of rew, which raise the mould and it upon 





quite ready for ema and it shee ton poe refuse so = = be phd for 
pholstery pu , leaving no’ e waste. By the le pro- 

cess a great mae | important saving in labour and fuel is effected, and a 

greater quantity of finer flax is gained thereby. 

2879. Stream Encing Governors, A. Sington, Manchester.—Dated 16th 

August, 1875. : 

6 apparatus consists of a box connected by a rod to the governor, and 
capable of sliciing in a fixed frame, To this box are fixed two catches or 
pawls working in two reversed racks attached to the valve rod. Two 
pins attached to the framing project beneath the catches or pawls, and 
re one or the other, ding to the direction of the movement of the 

x. 

2880. Satts or Ammonia, R. 0. Paterson and F. W. Brothers, Cheltenham. 

—Dated 16th August, 1875, 

This invention has for its object the more ready and economical means 
of obtaining a carbonate, or the carbonates of ia from the ordinary 
easmneniaclt liquor resulting from the distillation of coal and other similar 
material in the manufacture of gas or from other ammoniacal solution. 
The ammoniacal liquor is run into a boiler to which heat is applied, when 
the ammonia and carbonic acid will be disengaged and pass up through a 

ipe, one end of which is attached to the boiler while the other is txed 

a receiver, The ammonia will be deposited in the receiver in the form 
of a carbonate or carbonates, while the sulphuretted hydrogen and other 
sulphurous gases will pass on through and out of the receiver when they 
may be disposed of, and from the len and inclination of the pipe the 
aqueous vapour will be condensed and return to the boiler. en the 
liquor does not afford sufficient carbonic acid to tralise the i 
it is necessary to supply an addition of carbonic acid from some indepen- 
dent source. , 


ore Brine Water, J. 7. Lockey, Northwich.—Dated 16th August, 
1875. 











According to this invention two ordinary furnaces are applied on either 
side cf a reverberatory furnace or kiln, and behind these, su on 
illars, is the salt or ub ley. pan or my | floor, having flues below. 
Zach furnace communicates at the back with the kiln, and the kiln com- 
municates in front with fire-brick flue tubes, that lead the ucts of 
combustion back to the flues beneath the salt pan. Jets of steam are 
introduced into the said tubes to aecelerate the draught, and tranaverse 
walls are previded in the flues at the back to distribute the hot gases 
beneath the pan. : 

2885. Manprits ror Benpinc Metau Pips, J. Richards, Adelphi, London. 
—Dated 16th August, 1875. 

This invention consists in a flexible mandril for bending round metal 
pipe formed of a spiral coil of wire, which is flat or flattened on the ex- 
terior of the spi also in a flexible mandril for bending square metal 
pipe composed of a spiral coil of wire, and twe flexible plates of metal 
interposed between the coil and the sides of the pipe to be bent. 

2886. Sramrine Leatuer, W. Searle and R. Cook, Silver-street.—Dated 
16th August, 1875. 

This invention has for its object the ornamentation and shaping or 
cutting out of leather, textile fabrics, and other like materials, by 
cutting, perforating, and stamping, and ists in the employ t, for 
that purpose, of steel cutters, punches, or stamps of any desired pattern, 
which are to be combined with and worked by the needle bar or slide of 
any sewing machine arranged to work with a straight needle. 


2887. DistrisuTine Farmyarp Manure, J. Braby, Maybanks, Surrey.— 
Dated 16th August, 1875. 

This invention of improved machinery for distributing manure relates 
to a novel arrangement of parts whereby the intend 
effected by simply propelling the hine, when attached to a loaded 
cart, over the surface of the ground intended to be d 
2888. Dovs.e Stine Box Cocks, 0. Packer, Westminster.—Dated 17th 

August, 1875. 

An improved double slide box cock is described, consisting of three 
metal cases fitting one inside each other, the two internal ones moving 
up and down by means of a screw, and thereby reducing or i ing 
the flow of water or other liquid, which 8s through orifices pro- 
vided for this purpose in the top of the two external cases at pleasure. 
2892. Winvow Buinps, W. Winter, Leeds.—Dated 17th August, 1875. 

Attaching the sliding — block to elastic band or ring connected to 
a bracket, whereby the blind tained in any required positi 
2898. Bicy.es, C. Carter, Brixton.—Dated 17th August, 1875. 

This relates, First, to the socket, which the inventor makes in one 
solid piece, bent and also spread out in the front. The pivot is held 
between two centres, one at top and the other at bottom, and detachable 
metallic with female centres are provided at the ends of the pivot, 
Secondly, to an adjustable step, to be fastened to any height on the back- 
bone. ly, to a brake which when the brake cord is tightened in the 
usual way, the brake is applied to the ground or road. Fourthly, to the con- 
struction of that class of driving or front wheels known as spider or 
phantom. Fifthly, to the treadles, which he forms with a hollow and of an 
oval shape, to fit the ball of the foot. Sixthly, to the back wheel, the 
pin of which he makes to run between two centres in the extremity of 
the back fork, and to prevent said centres opening he runsa slight 
steel rod or bolt through the two centres and the wheel pin, and fixes same 
with nut and screw. 


2894. Sream Borer Furnaces, J. Sawyer, Alma-street, New North-road. 
—Dated 17th August, 1875. 

The improvements in steam boiler and other furnaces consist in the 
application and employment of longitudinally sliding furnace bars and of 
an air conducting box or ch , whereby a more —_— combustion 
of the fuel is effected and less smoke is produced t. hitherto, thus 
effecting an economy in the quantity of fuel consumed, 

2895. Fancy Weavina, H. 7. Broadhurst, Newton Heath.—Dated 17th 
August, 1875. 

This invention relates to a peculiar style of fancy weaving by means 
of a Jacquard loom, wherein the fabric is partly leno or cross weaving 
and partly plain cloth weaving, with a floated figure or pattern. 

2896. Borrer Disu, @. Green, Birmingham.—Dated 17th August, 1875. 

This invention relates to the construction of butter dishes or of 
receptacles.or holders for butter, marmalade, or sugar, and of biscuit 
boxes and other domestic or table articles; and censists in the combina- 
tion with the butter dish or receptacle of a fixed metallic or other rim 
and a removable sliding cover or lid, the latter being provided with a 
carrier er support when required for a knife or spoon or other table 
requisite. : 

2898. Wasuine Crotues, C. Autier, Paris.—Dated 17th August, 1875. 

This invention consists of a tus imitating the action of the hands 
in washing clothes or linen. losed above by a bar or 


























suitable vessel is cl 
cover, in which works a central spindle having a cross bar or disc which 
carries a sufficient number of fingers of appropriate section. A cross bar 
or handle above enables these fingers to be moved backward and forward 
or made to revolve. 


2899. Busties, W. R. Lake, Southampton-buildings.—Dated Lith August, 
1875. 


The First part of this invention relates to the construction of bustles, 
and has for te object to produce a neat, light, and substantial bustle, 
which will close up readily when the wearer sits down and return 
elastically to its expanded position when the wearer rises. The Second 
part of the invention relates to the construction of bosom forms or 
= ” The object of this part of the invention is to construct a light 
and mobile form which will more perfectly simulate nature in its capacity 
for graceful undulatory motion than any article of the same class hereto- 
fore produced, 





Sreertna Bauioons, D. Biddle, Kingstoa-on-Thames.—Dated lith 
August, 1875. 
The apparatua, which is capable of being attached tv an ordinary 
balloon, consists essentially of a large lar sail placed between the 
car and the bag at an o e egy he a rudder 


‘and a float, 





7 ao" naman G@. Morton and J. Morton, Cheapside.—Dated 17th 
‘ . 


This invention refers more particularly to improved forms and arrange- - 


ments of the springs employed for gui the rollers in making evolu- 

tions or in turning round for circular skating. 

008. Rasta Mus, J. Imray, Southampton-buildings.—Dated 18th 
5 . 

This invention consists in an arrangement of five high rolling mill, 
wherein the inner working rolls are supported by strong outer rolls, 
which are trussed to give greater strength, the support and adjustment 
of the rolls being effected by hydraulic pressure; and means are described 
of driving the several rolls by belting so arranged as to tighten itvelf 
notwithstanding displacement of the rolls. 

2904. Borriine, M. F. Mason, Pentonville-road, and @. Anderson, 
Mansion House-buildings.—Dated 18th August, 1875. 

The inventors construct a suitable framework of wrought iron; from a 
croas bar they suspend a copper cylinder with an inlet and outiet valve 
ugh which pass two iron or brass rods; on to these rods 
they fit a movable cross bar for the purpose of shutting off the inflow of 
liquid when six — or six pints have run into the cylinder, which is 
the proper quantity to be bottled off. They fix two suitable levers for 
working the top and bottom valves, the bottom valve having six bent 
tubes or pipes screwed into the same, through which flows the liquid in 
equal quantities into each bottle as they stand on a table which is raised 
and lowered at will. They fill the cylinder from one or three barrels by 
means of a floating tube or syphon made of bamboo cane, which passes 
through the tap-hole in the end of the barrel, but on the top side of the 
end inatead of at the bottom as heretofore. As the ales are aan off the 
bamboo cane descends gently until the barrel is empty by means of a 
flexible neck made of india-rubber. They attach an outer pipe with a 
stop-cock or tap at the bottom and outside the barrel, from thence into 
one of the openings of the inlet valve of the cylinder; by reason of the 
ales being drawn oft in this manner from the top instead of the bottom of 
the barrel they are drawn off clear and bright, and by means of this 
invention there is no waste, as the cock bottles equal in quarts and 
pints, and no more, as herein described and set forth. 

2905. Gas Reoutators, H. A. F. Duckham, St. John’s-toad, Holloway.— 
Dated 18th August, 1875. 

This invention mainly consists in the use of a reservoir of air (as in the 
guard’s van), and which is forced by a pump or other means, intotubing, 
so as to inflate a chamber with a flexible diaphragm, which is thereby 
raised and drives a valve into its seat in an outlet pipe, thereby pre- 
venting the gas flowing to the burners, with the exception of — a 
sufficient quantity to retain enough light to prevent its going entirely 
out, so that the pressure upon the air reservoir being released by the 
guard or attendant, the pressure of the gas in the regulator will at once 
act upon the diaparagm of the chamber, open the valve to the outlet 
pipe, and allow the lights to burn with their proper brilliancy, either in 
Poaceae | through a tunnel or at nightfall, the lowering or po of the 

ight being perfectly under control, and not requiring any attention, 

except such attention as is necessary for raising or lowering the light. 

2906. Raitway Coacues, J. Edwards, South Hackney. — Dated 18th 
August, 1375. 

Forming brakes td be self-acting, keeping the blocks below the centre 
of the wheels, making staples, or striking plates of fastenings of doors 
elastic, and fastening doors by means of a bar with stops formed on it. 
2907. Heatinac Greennouses, J. Gadsby, Metheringham.—Dated 18th 

August, 1875. 

The improved heating apparatus is constructed with a chimney boiler 
enveloped by a heat-retaining casing. The heat is by preference obtained 
from a lamp placed under the apparatus, and it ascends centrally an 
annular conically-topped chimney boiler, a lower compartment of which 





is separated from the upper ees by vertical water pipes, between — 


and eround which the heat also free access. These com ments are 
also united by a flow and return pipe. The inner circumference of the 
chimney at its top isclosed and the water circulates about it; the pro- 
ducts of combustion are thus arrested and made to escape through 
horizontal sincke pipes —_ through the water space of the upper 
compartment of the boiler and into the annular space betwee the outer 
circumference of the boiler and the enveloping heat-retaining casing, 
which is so formed as tu fit the outer circumference of the boiler at its 
top and bottom, an upper rim being provided with openings for the 
escape of the incompletely utilised heat above it, which is then further 
retained between the outer circumference of the conical top of the boiler 
and a loose cenical top which is fitted over on to the casing, and there it 
imparts its heat to the water in the top of the boiler and to the air sur- 
rounding the casing. 

2908. Dospy ror Looms, 7. Abbott, T. Ainsworth, J. Ellis,and T. Helm, 

Blackburn.— Dated 18th August, 1875. 

This dobby lifts the healds by means of a number of L levers or jacks, 
each of which carry a hooked lever swivelling on a pin. The tail ends of 
the hooked levers are the lightest, and are acted upon a pattern chain 
forming a lattice and pegs. If a peg presses down the tail end of a 
hooked lever, it raises the hooked end, and prevents it being caught by 
a knife or lifter working close to the said hooks. If a hook is not iaised 
it is caught and taken along by the lifter, the jack following, and the 
heald attached to the jack being lifted. A rest is attached to the lifter 
to prevent the hooked levers falling too low down. The lattice is actu- 
ated by a catch in the usual manner, every pick, but a small lever may 
be employed to lift the catch out of gear, every other pick, and prevent 
it acting upon the lattice. The knife is worked bya L lever, which 
receives its motion from a crank or tappet on the crank shaft of the loom. 
The jacks may be formed to gear into another set of jacks, so thut each 
heald may be lifted from two points in the dobby. The healds are drawn 
down by springs in the usual manner. 

2909. Proputsion or Satine Vessets, W. Elliot, Camberwell.—Dated 
18th August, 1875. 

This provisional specification describes means of applying steam pro- 
pulsion temporarily to sailing vessels, to enable them to traverse calms, 
or for obtaining steerage way in ascending or descending rivers, 

2910. Apparatus FoR COMMUNICATING BETWEEN GUARD OR ENGINE DRIVER, 
A. Pudbrook, Threadneedle-street.—Dated 18th August, 1875. 

This invention is designed to provide railway trains with effective and 
convenient means whereby when the train is in motion the passengers 
can communicate with the guard Gr engine driver, and a peculiar and 
important feature of the said invention is the actuating of the signal or 
alarm apparatus by the opening of the doors of either of the carriages. 


2911. age oy E. G@. Brewer, Chancery-lane.—Dated 18th August, 
1875. 


Dissolving sulphate of iron or of copper or zinc in nitriz and sulphuric 
acid, Which remain as a :esidue in the manufacture of aniline and mixed 
with mirbane with phenic acid, or with phenol ; the resulting mixture is 
used in this state or diluted in water. 

2918. Drepoine, W. £. Newton, Chancery-lane.—Dated 18th August, 1875. 

The distinctive feature of the invention is, that instead of scooping 
up the soil by means of an open shovel-shaped bucket which is dragged or 
pushed along the ground, the bucket in the improved apparatus is con- 
structed in the form of a cylinder closed at top, but open at bottom, and 
provided at its.lower edge with teeth and ploughs, which (by the weight of 
the bucket and its appendages) will be thrust into the ground. 

2914. TransmiTTine THE Human Voice, N. D. Benjuinea, St. John’s Wood. 
Dated 18th August, 1875. 

The feature of novelty of this invention consists in an apparatus for 
transmitting the human voice from one party to another, which consists 
of two short tubes ; at oneend of each tube is stretched a b pan of parch- 
ment, and through a hole made in the centre of the said parchment a 
waxed string is fastened so as to be a conductor of sound from one of the 
aforesaid tubes to the other. 


2916. Gatuerine Fruit, J. 7. King, Hereford.—Dated 18th August, 1875 
The feature of novelty of this invention consists in gathering fruit by 
means of two long jaw-shaped frames hinged together. One of the said 
frames is fixed to a rod and the other actuated by means of a trigger, 
to whieh is fixed a string leading to the operator. A net is stretched 
across the fixed frame and a bag-shaped net attached to the movable 
frame, into which the fruit will fall upon the rod being slig*.tly pulled. 


2916. Raitway Carriaces, F. De Pass, Flect-strect,—Dated 18th August, 
1875. 


The under frames of railway carriages are strengthened with angle iron 
riveted to lengths of cut sheet iron, the spaces necessary for the axle 
boxes, bearing springs, draw bars, and brake slides are pkey therein 
Bearing springs at the bottom of the axle boxes are attached to the lengths 
of sheet iron by means of tension screw or otherwise, so as to regulate 
them at pleasure. Suspension springs are used to receive the axle.boxes, 
Sleeping and sanitary arrangements and means of intercommunication 
between the several carriages are provided. When compressed gas is 
used for lighting the carriages, each lantern is provided with a separate 
reservoir, and has a pressure regulator attached. 

2917. Crocks, A. J. Higham, Blackheath.—Dated 18th August, 1875. 

These improvements relate to the escapement, and are applicable to 
the Dennison and other escapements sv as to obtain incr uniformity 
and certainty of action, and are applicable to pendulum and balance 
wheel arrangemeuts. 

2918. Buiracuina, A. M. Clark, Chancery-lone.—Dated 18th August, 
1875. 


The invention consists of a new bleaching compound consisting of one 
part of soap having a base of soda, potash, or ammonia, and one part 
each of soda, crystals, and chloride of lime ; whole are worked up 
into a paste dissolved in water, for use in the proportion of ene part 
of the composition to eight or ten parts of waiter. 
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2024 Canteen, W. EB. Gedge, Wellington-street.—Dated 19th August, 
1875. 


This canteen consists of a case or trunk gut totem » lash, sot 
containing, when closed, bed, table, stool, tent, its also 
box for regimentals or other clothes, and toilet uisites. main 


upright of the tent, and the it y spread, are made 
in several pieces hinged ; the table fi so as to occupy but little 
8] within the can’ which, if of the dimensions of long by 
16in. in breadth and and w with its contents but 120 Ib., 


articles above enumerated. Provision is made the canteen 

upon a pack horse, if required. 

2925. Smoxe-consuminc Furnaces, BE. Rabot, Versailles. — Dated 19th 
August, 1875. 

This invention relates to improvements in the furnaces used for 
evaporating and pee any ¢ lyes and other analogous furnaces, 
the object of the invention being to make these furnaces smoke consum- 
ing, and especially to insure the complete destruction of all noxious and 
bad smelling . These improved furnaces have two chambers to 
receive and completely incinerate the salt as it leaves the body of the 
furnace. The flame, the smoke, and the gases, instead of going direct to 
the chimney, h a combustion chamber, in which, by their 
combustion with oxygen, they are absolutely destroyed. 

2941. Sree., H. Wedekind, Great Tower-street. — Dated 20th August, 
1875 


The essential features of this invention consist in the employment of a 
fixed converter, provided with fire-resisting blast flues, and also with 
tuyeres arranged so as to supply the blast in a minimum number of jets 
of a maximum volume, and with other details in combination. 

294%. Tre ror Kixns, J. Woods, Wells. —Dated 21st August, 1875. 

This invention consists in making the tiles, for forming the floors of 
malt or other kilns, of cast iron, with the floor surface perforated with 
fine heles tapering upwards from broad openings e in the under 
surface. The tile is also cast in one piece with the necessary projections 
or supports. 


will carry a tent 7ft. square at its base and 7ft. high, as well as all the 
for slinging 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MERCHANTS who sought to get their orders piaced this (Thursday) 
afternoon in Birmingham on terms which makers were reluctant 
to accept, did not fail to proclaim that the Belgian houses are dili- 
gently offering their products to manufacturers in and around Bir- 
we beg not in every case unsuccessfully. In truth, that they 
are securing a fair number of orders from some cut nail makers for 
nail sheets, which they are supplying at under £9 per ton. Simulta- 
neously Liverpool merchants are intimating at how cheap arate they 
can get Belgian iron in that port, in competition with the Stafford- 
shire product. TothisI may add that information reaches me from 
another quarter to the effect that certain tire and axle firms in 
Belgium are just now somewhat busy, mainly in the execution of 
English orders. Business hereis certainly impeded by the lower prices 
which, for not a few products, are being accepted elsewhere. At 
the same time, best goods, such as well-tested boiler plates, are in 
excellent demand, and makers whose attention to quality have won 
for them a foremost position, find no difficulty in securing as many 
orders as they can execute at £12 aton from prominent engineering 
firms in Lancashire and elsewhere in this country. 

Speaking generally, there is perhaps just a trifle more work being 
done at the mills and forges, but certainly not at the blast furnaces, 
than was observed last week. Mills and forges are still standing 
the week round in several directions, and full time is the excep- 
tion anywhere. Establishments of the first order are in no better 
case than less notable concerns. Upon all hands the ironworkers 
are complaining that so little employment can be found for them. 
It has been a long time since there was so much distress amongst 
mill and forge workers at the beginning of March as is now, here 
and there, plainly to be seen. Ironmasters, nevertheless, point out 
that, in the forges particularly, the men will murmur with little 
or no reason, and will throw down their tools, whilst now, as for 
some time past, the want of underhands leads frequently to fur- 
naces being put to stand. 

The best sheet firms are not standing for specifications, yet they 
have not a bright lookout, so few are the new orders coming to 
hand. The users of such iron need not just now leave their offices 
to place an order. Of the two, sheets of a medium quality are in 
slightly better request now than at the date of last report, but 
the improvement if only trifling. Inferior sheets are difficult to 
sell. Whilst a few makers of best plates are, as I have shown, 
busily occupied and can get their own prices, there are others 
whose mills are standing. Best bars are not being disposed of 
much more readily than heretofore, medium bars are quiet, and 
common bars are, some of them, 2s. 6d. eheaper than fast week, 
£7 17s. 6d. being spoken of as a price at which sales have been 
made, Heavy buyers decline to give even that price, and declare 
that they are holding off for a figure which makers will certainly 
be worse off before they accept it. 


The galvanisers who make largely of galvanised sheets for New | 


Zealand, for the Cape, for India, and for South America, were 
again complaining this afternoon that from hardly one of those 
markets are they receiving indents of much individual worth. The 


Cape, with New Zealand and India, are perhaps asking for most, | 


and a fair number of small orders are coming from Australia. The 
firms who usually trade most largely with South America were 
least expressive of satisfaction with the business they are now 
ery inasmuch as up to the close of 1875 the majority of them 
had for some months n in steady, and certain of them in active 
operation, they have not, when the effects of averages are com- 
pared, much valid reason for grumbling. At the same time the 
effect of the lessened demand for white roofing sheets, which has 
continued throughout all this year, made the tendency to seek for 
orders by the manufacturers of ordinary singles increasingly 
appreciable. The black sheet, together with the light angle, and 
bar, and rod, and plate trades, with the Antipodes, are less affected 
than the makers of galvanised roofing sheets. 

The committee of.the Ironmasters’ Association, to whom has 
been remitted the question of the formation of a wages board for 
the finished iron trade, met in Birmingham to-day, discussed 
the suggestions of the men, and otherwise facilitated the business 
in anticipation of the establishing of a board upon principles 
which will meet the leading objections previously expressed by 
certain of the masters on one side and certain of the men on the 
other side. 

Twelve firms were elected as employers’ representatives to serve 
on the wages boards, and the secretary was instructed to arrange 
for the election of workmen’s representatives. 

Pigs were in no better demand to-day than a week ago. Makers 
in this district who are not obliged to part with the iron as they 
run it out are all accumulating stocks; for it is only in rare 
instances that they can get for the commodity the money which it 
has cost them to produce it. At current rates, however, there is 
less loss in making and stocking than in blowing out. Assuming 
that to sell the iron already made would entail a loss of from 1s. 
3d. to 1s. 6d. a ton, to blow out would mean a loss of twice that 
amount upon the iron which might have been produced during 
the time of the furnaces in activity. Seeing that the p 
favour easier rather than tighter rates in the pig market, the iron- 
masters who are now smelting at a loss will quickly blow out if there 
should not arise more probability of a reduction in working charges. 
This would be seriously felt by the lower stratum of labour, which 
is already in over supply, and is likely to remain so ; for certain of 
the firms who have lately blown out have taken precautions at 
the furnaces which are conclusive of the intention of the pro- 
prietors not to start again for sometime to come. The reductions 
in wages, and consequently in the working charges, of coalowners 
and ironstone proprietors in the North of England and in South 
Wales have recently been so considerate that little fear is at present 
entertained by consumers of pig iron in this district that they shall 
be able to supply all their wants for some time to come upon 
cheaper terms than Staffordshire pigs are likely to be offered at. 

Coke is upon free offer at, for South Wales and also South 
Yorkshire, from 15s, 6d. to as high as 25s, per ton. This is a re- 


duction of quite 1s. per ton u a fortnight Derbyshire 
coke might have been had at ton under a dex quota- 
tions. slowness of trade at the blast furnaces is ample expla- 
nation of the retrogression in the coke trade. 

Coal is not in demand at all equal to the supply; buyers 
asserting their conviction that prices must soon be declared down, 
decline to purchase more than they require to meet immediate 
necessities. 

The frequently-expressgd conviction of colliery owners and iron- 
masters that the preesing need of the district, in a trading sense, 
is that the pits should be kept on longer than eight hours a day, is 
this week more than previously a cause of complaint wherever 
these traders assemble. Working hours so short are declared to 
be altogether incompatible with prosperity. It is maintained that 
only when more work is done at the collieries can the min be 
got at a cost which will enable prices to be quoted that will permit 
of successful competition with other districts. Others, again, 

int out that until it shall be 1 for boys to be employed more 

ours beneath ground, the needed alteration in the working time 
of the men cannot be looked for. 

In reference to the litigation which has arisen in connection with 
Messrs. Bagnall and Sons, it was on Wednesday d in large 
type in the Daily Post of Birmingham that Messrs. Bagnall haveagreed 
to return tothe shareholders the sum of £31,000 out of the total 
amount claimed from the vendors and promoters of the company. 
This payment, it is stated, is made by Messrs, Bagnall on their own 
account only, and in settlement of the claim so far as it is made 
against them. The Chancery proceedings against the ether parties 
concerned to recover the balance of the claim are still being carried 
on by the shareholders’ committee. 

Inquiries recently reported as received by the engineers and 
ironfounders, touching considerable undertakings by railway 
companies and local boards, are this week more marked, and blast 
furnace proprietors who make foundry iron, and the mill and forge 
owners who turn out girder plates and angles, speak with propor- 
tionate hopefulness of the future. Some one will have to make 
about 2000 tons of iron, to be used in the construction of a viaduct 
which is about to be thrown over the Clyde by the Caledonian 
Railway Company. The of some of the engineers in this 
district in competing for such work in the teeth of men very much 
nearer to the site than South Staffordshire, encourages the hope 
that, even in a Scotch order of this class, this district may stand 
some chance. The Alton Waterworks need a supply of cast iron 
on The Ossett Local Board require for their waterworks, near 

akefield, over 1100 tons of pipes, and columns, and girders. The 
Wigan Corporation Gasworks will have to be supplied with 4000 
yards of 6in. socket pipes, of 891b. tothe yard. The Redditch 
Town and District Gas Company need altogether 2580 yards of 
iron spigot and socket gas mains, of which 1340 yards are to be 10in. 
in diameter. The East Indian Railway Company want tires and 
ironwork for Mansell wheels, in addition to tools and ironmongery; 
and the Admiralty are in the market for supplies of general metal 
wares required at the dock yards, 

At the crdinary ee the Birmingham Canal Navigation 
Company, the committee have reported that notwithstanding the 
depression in the iron trade last year, there had been an increase in 
the receipts over the preceding year of £24,632, the amount for 
1874 having been £207,303, and for 1875 £231,935. The expendi- 
ture for repairs had been £34,000, against £22,000 in the previous 
year ; but the cost of water had been reduced from £16,500 to 
| £12,800. A dividend at the rate of £2 for each £100 consolidated 
stock for the half year ending 3]st December last was declared. 

The directors of the Patent Shaft and Axle Company, Limited, 
| Birmingham, have declared on interim dividend of 10 per cent, for 
the past half-year. 

A half-yearly meeting of the Darlaston Galvanising Company 
has been held. The balance-sheet shows a cost of £5844 on build- 
ings, plant, and machinery, with a further additional outlay to the 
extent of £290 and a loss on the half year’s trading to the 31st 
December of £535 less, however, a favourable surplus to the 30th of 
June of £268, 

The Wolverhampton Gas Company are declaring a dividend at 
the rate of 10 per cent. per annum, but they have had to take 
about £300 from the reserve fund to enable them to doit. There 
isa — increased demand for in Wolverhampton, and the 
neighbourhood, and the company have had to go to the Board of 
| Trade for power to add 50 per cent. to their capital. With this 

money they are steadily enlarging their capabilities of production 
and supply. 
| During the past year the Birmingham Wagon Company have 
made such large profits that the shareholders, at a meeting held on 
| Monday last, resolved to do away with the sliding scale which had 
| up till then regulated the remuneration of the directors and fix it 
definitely at £1500 per annum. 

Much disappointment is being expressed in Birmingham at the 
| result 6 the action in the Supreme Court of Appeal of Dixon v. 
| Small-arms Company. In this case it was decided that the Crown 
| had the power to have patented articles manufactured for its use 
| by a contractor without paying compensation for the patents. 














| The action was brought by Major Dixon on behalf of the National 
Arms and Ammunition Company, to receive compensation for the 
infringement of the Martini-Henry patent, the Crown having 
ordered and paid for the manufacture of 13,000 Martini-Henry 
| rifles from the defendants. 
| Satisfaction, on the contrary, is expressed by various traders in 
| the Dudley district at the outcome of the application of the South 
| Staffordshire Waterworks Company to the Lord Chief Baron for 
| an order to set aside an order of Mr. Justice Denman in chambers. 
The prosecution, which is for supplying insufficient and unwhol- 
| some water to the borough of Dudley, has been moved by certiorari 
in the civil side of the Queen’s Bench Division. The de- 
| fendants applied for particulars, and Mr. Justice Denman made 
an order to that effect. In answer to this, the prosecution 
furnished the names and addresses of fifteen persons who had been 
badly supplied during the past five years, and the times in two 
instances. Application was then made to the learned judge for the 
prosecution to furnish better and further particulars, but his lord- 
ship declined to make any order. The court ruled that the 
particulars furnished were sufficient, and refused the application. 
The Town Couacil of Birmingham are taking steps, under the 
Public Health Act of 1875, to the bringing about of a United 
Drainage District. It will be remembered that that Act autho- 
rises the formation of united drainage districts in cases where, of 
necessity, several sanitary authorities are obliged to use a common 
means of discharging the effluent from their sewage. This is the 
case with Birmingham and several districts lying around it, the 
river Tame being the only natural outlet for the effluent water. 
It is proposed to hold a conference of local boards on the 31st 
inst. with a view to the construction of a drainage district, to be 
administered by a representative board, elected by the several 
bodies concerned. Invitations have been sent to the chairmen of 
the following local boards :—Balsal Heath, Aston Manor, Hands- 
worth, Smethwick, and Harbourne, and to the rural sanitary 
authorities of Kings Norton and Aston. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

THE probability of any improvement in the iron trade of this 
district seems to be as remote as ever. During the past week the 
business transacted has been of the most limited description, and 
sellers complain that they have to compete very closely for the few 
orders which they are able to obtain. Lancashire makers have 
made no alteration in their quotations, which are the same as those 
last given; and although they are securing little or no new business 
they do not seem disposed to give way in price. Other brands of 
pig iron offering in this district are, however, considerably lower in 
price, and the local makers are being undersold even in the 
immediate vicinity of their own works. Middlesbrough brands of 














pig iron delivered in this district are now quoted at 57s. 6d. per 
ton for No. 3 foundry, with 1s. to 1s. 6d. per ton less for f 


qualities, and Derbyshire and Lincolnshire forge iron can be t 
in this district at about 60s. per ton. There been no material 


change in the quotations for manufactured iron, ordi Middles- 
brough bars deliveréd into this district being quoted at £7 12s. 6d. 
to £7 15s.; Lancashire, at £7 15s., and Staffo: , at £8 per ton, 
but as there are very few new orders coming to hand it seems 
almost certain that finished iron will have to follow to some extent 
the downward course of the raw material. 

The finished iron works generally are now very short of orders, 
and merchants all through Tasnaaire complain of the falling off in 


trade. 

Locomotive builders in this district are fairly employed for the 
present, but there is very little new work coming in, and I under- 
stand that as a rule they have been unsuccessful in most of their 
contracts that have been placed during the last few months, these 
having been secured by firms in other parts of the country. 

The Oatwood blast furnace near Manchester is again being blown 
in after having been stopped several months for repairs. 

The new Patent Bill brought in by Government was under con- 
sideration at a meeting of the Manchester Scientific and Mechanical 
Society on Friday, and it was resolved that the Council of the 
society should form a committee, and take such steps with regard to 
the matter as they found necessary, the chairman, Professor 
Osborne Reynolds, observing that it was entirely due to the action 
outside of Parliament that the last bill was withdrawn. 

The possible connection between mine explosions and the 
smouldering fires in the workings was under discussion at the meet- 
ing of the Manchester Geological Society on Tuesday. Mr. Green- 
well observed that 80 per cent. of the explosions occurred in the 
winter months, but as they knew that gunpowder was used in the 
mines all the year round, and that the ventilation was as a rule the 
most active in winter, the balance of probability was apparently 
that more explosions should take place in the summer. 
He likewise suggested that there might be some connection 
between these explosions and the standing fires existing 
in goafs; these fires, he added, might in the summer months, 
when the ventilation was slack, be kept in a dead state, which would 
not ignite gas, should any happen to be present, but thatlin the winter, 
when the ventilation became more active, they might be fanned into 
such a flame as would set fire to the gas, and thus cause an explo- 
sion. He thought that if information, statistical or otherwise, 
could be collected which would lead to a definite conclusion in 
regard to this question, it would be very useful. Mr. Dickinson, 
Inspector of Mines, said that in nearly all cases the causes of the 
large explosions had been distinctly traceable. A paper, however, 
was to be read before the society on extinguishing fires in mines, 
which would probably afford some valuable information on this 
matter. 

There is still very little demand for any description of round coal 
either for house-fire or iron-making purposes, and prices continue to 
exhibit a downward tendency. In the Manchester district stocks 
are accumulating, both at the pits and in the yards, and in other 
parts of Lancashire the pits continue working short time. Best 
Arley Mine coal, in the Wigan District, is quoted at the pit from 
12s, 6d. to 13s. 6d. per ton, fair qualities of Pemberton four feet 
can be bought at 10s. per ton, and the better sorts at 10s. 6d. to 
11s. 6d. per ton, and common class coals, for iron-making purposes, 
at from 7s. 9d. to 8s. 6d. per ton. Good engine classes of fuel, on 
the other hand, are stiffer in price, owing to the present very small 
production, and in some cases circulars have been issued this month 
announcing an advance of 6d. per ton in slack, the best qualities of 
which are now quoted at from 4s. to 5s. per ton at the pit. Some 
classes of good burgy are also dearer, and 6s. to 7s. per ton is being 
asked. 

The shipping trade continues exceedingly quiet, and for coke 
there is also still very little demand. 

An adjourned — meeting of the South Lancashire colliery 
proprietors was held at Liverpool on Monday, for the p se of 
considering the proposed reduction in wages. I understand, how- 
ever, that the representatives of the Skelmersdale firms would not 
agree to united action in the event of a strike, and as the Wigan 
coalowners objected to again fighting the battle, as in the case of 
the last strike, for others, the meeting broke up without any 
decision being come to, and it is now probable that the matter may 
stand over for an indefinite period. 

One or two unimportant failures in the Manchester iron trade 
have been announced during the past week, and there are rumours 
that other commercial difficulties in the trade of the district are 
pending. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE in the North of England is still in a very depressed con- 
dition ; more so, indeed, than it has been at any time within the 
last three months. The amount of business done this week in pig 
iron is almost infinitesimal. Buyers do not evince much disposition 
to go into speculation, believing, as they do, that there is yet a 
_ ability of a further fall of quotations. Makers were offering 
No. 3 on Tuesday at 49s. per ton, but even at this figure they 
failed to attract custom. Stronger holders stood out for 50s., and 
the latter is officially quoted as the ruling quotation, although the 
circumstances of Change were so singular that buyers were almost 
permitted to dictate their own terms. <A large quantity of iron is 
going into stock, and the public-warrant stores established near the 
Acklam Works by the Cleveland Stone Company are now being 
taken advantage of by merchants, on much the same principles as 
those which regulate the large business carried on by the Messrs. 
Connal, of Glasgow. The returns of the Cleveland Ironmasters’ 
Association for the month of February will not be issued for some 
days, but I am given to understand that they will not compare 
favourably with the returns for the month of January. 

An attempt is now being made to transfer the very large works 
belonging to Mr. Thomas Vaughan, son of the late Mr. John 
Vaughan of Middlesbrough, to a limited liability company. It is 
understood that this step has been instigated by recent exigencies 
which have led to the concern being placed under the control of a 
syndicate. The works are of large extent, embracing blast furnaces 
at South Bank and Clay Lane, and finished iron works at Bishop 
Auckland and Darlington. It is only two or three years since Mr. 
Vaughan enjoyed the reputation of being the largest pig iron 
maker in the world, and if he does not still enjoy that distinction, 
he approaches very nearly to whoever does. 

The Cleveland Miners’ Association has served a notice upon its 
secretary, Mr. Joseph Shepherd, to terminate his connection with 
the association at the end of three months. The reason alleged 
for this step are incompetency and neglect of duty. Itis not known 
who will be his successor. 

The dispute in the Tyne chemical trade, which has extended over 
the greater part of the last two months, is virtually at an end. 
The works have now been opened to the process men on the terms 
settled by the Board of Arbitration and Conciliation ; to the boiler 
men and enginemen at the old rate of wages, pending the results of 
arbitration ; and to coopers at a reduction of 74 per cent. on 
the old rates. The process men have resumed operations this 
week. 

While speaking of the chemical trade, I may observe that a 
valuable improvement has recently been introduced at the Middles- 
brough chemical works in the apparatus for decomposing salt. 
This apparatus at all the works in the North of England has 
hitherto been a pan and finishing furnace, in which the salt and the 
sulphuric acid were mixed together by hand labour. Messrs. Jones 
and Walsh, however, have invented a flat-bottomed circular pan, 
furnished with a mechanical stirrer consisting of a vertical axle 
resting in a footstep in the centre of the pan, and furnished with 
horizontal arms carrying scrapers and rakes. The stirring machinery 
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is actuated by drivi , working off a small vertical engine. 
By this process, wait hes now been in regular operation for some 
months, one man can do the work performed by six with the ordi- 


nary decomposing and furnace, and there is a considerable 
saving both of fuel and of the hp my acid passing into the 
condenser. I am informed that Messrs. Go and Deacon, in 


Lancashire, and Messrs. Pattison on the e, have resolved upon 

the adoption of the new process, which sul tially represents in 

the chemical trade all that is likely to be achieved in the iron trade 
_ by mechanical puddling. 

With reference to the reduction of 20 per cent. claimed from the 
prey A enginemen of Northumberland, I am given to understand 
that the men have offered to accept a reduction of 4d. per bac in 
settlement of the claim, but that this offer has been rejec' by 
the owners, who adhere to their proposal that the whole matter be 
referred to arbitration. A general meeting of the men will be held 
on Tuesday to deal with the owner’s proposition. 

On Saturday last, in co uence of the depression existing in 
the engineering trade of the ‘tyne, Messrs. R. and W. Hawthorn 
served their men with notice of 10 per cent. reduction. On Tuesday 
a delegation of the men met the employers, and intimated that it 
was their intention to resist the proposed reduction, especially as 
te ee on the Tyne were paid less than the engineers of Sunder- 

and. 

Mr. Joseph Dodds, M.P., has awarded a reduction of 8} per cent. 
in the present rate of wages paid to the colliery mechanics of 
Durham, and for overtime he has decided that they shall be paid 
for the first three hours time and a quarter, an] afterwards at the 
rate of time and a half. 

A great improvement has taken place in the trade prospects of 
Jarrow, owing to the receipt of an order by the Jarrow Iron and 
Shipbuilding Company of an order to construct some gunboats for 
the British Government. 

No change can be reported in the manufactured iron trade gene- 
rally. There is still a very great stagnation of demand on the part 
of rail consumers, and although there are a number of inquiries 
going about, they do not lead to much business. Quotations remain 
substantially without change. In the ship plate department, the 
pe sea to which I called attention a week or two ago has 
rather abated, and ordinary sections have fallen to £7 15s., which 
is about the lowest rate they have touched for the last three orfour 
years, 

The Durham coal trade is in a far Someone way. Coke is 
in de oa good request, and maintains its value, but the same can 
hardly be said of household coal, which has declined to the extent 
of 1s, to 1s. 6d. per ton. Steam coal, ay wee nominally quoted 
at the rates of a week back, can really be bought for less money on 
the Tyne, and manufacturing qualities are generally a great drug. 
The condition of the coal trade is pretty well indicated by the 
mineral traffic receipts of the North-Eastern Railway Company, 
which for the week ending Saturday last show a decrease of £3294 as 
compared with the corresponding period of last year. Speaking 
generally, I am in a position to state, after careful calculation, that 
the manufacturing coal and coking collieries of Durham would 
have no difficulty within a couple of months, if placed on full 
time, in turning out nearly as much again as their present produc- 
tion, many of them only going on half time, while a number of pits 
have been altogether closed. 

A rather singular dispute has occurred at the Houghton Colliery, 
belonging to the Earl of Durham. About three weeks ago the 
owners gave notice that they would require the downcast shaft for 
the purpose of carrying out certain requisite alterations in the 
drawing of coal from the Maudlin seam, thus compelling the men 
to descend in the upcast, which is contrary to the general rules of 
the Mines Regulation Act. This has caused some four or five 
hundred men and boys to suspend operations pending the comple- 
tion of the alterations ; but it is expected that afew days more will 

see a resumption of work on terms satisfactory to both parties. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Few matters of importance have transpired in relation to the 
chief local trades during the week. The ordinary iron branches 
are quite as sluggishly inanimate as when last reported upon, and 
there are very few indications of an ameliorated condition of 
things. There are, certainly, a few orders of small dimensions in 
hand, but their execution will yield but a very limited margin of 
profit. The competition in hardly any department is keener 
than in that devoted to ordinary merchant iron. There are 
literally half-a-dozen people ready to supply every single ton of 
iron needed, so that if prices get “*cut very fine,” as they are 
being, it is not a matter for wonder or even surprise. It is stated 
that one or two parcels of common bars have recently been sent 
hence into Lancashire, in competition with North Staffordshire 
productions, at prices which, after all expenses had been taken 
into consideration, left little if anything over £7 15s. for the 
makers. 

The best classes of bar irons are, as a matter of course, in better 
request, seeing that they are largely made use of by.the cast steel 
manufacturers. The steel trade, however, as the readers of THE 
ENGINEER are aware, has long been deeply depressed ; conse- 
quently even best bars have been greatly neglected. In addition 
to this fact it is to be noted that not a few of the leading steel 
manufacturers had a heavy stock in hand, much of which is still 
unconverted. The steel trade is now improving considerably in 
respect of best tool qualities, large castings, and fine descriptions of 
sheets. The American market is not rg, Pe marked signs of 
renewed vitality, but some expectation has been raised in 
the minds of the steel manufacturers by the propositions 
for a material reduction of the tariff upon steel and hardwares, 
which is now being widely discussed in the United Ststes. Latest 
advices from New York state that there isan impression there 

hat, if passed, the proposed tariff would improve the Sheffield 
trade by fully 10 per cent., chiefly in the lower grades of steel. 
The western interest is stated to be in favour of the alteration, but 
it is vigorously pong by the eastern states, in which the iron and 
steel works chiefly are. 

There is no appreciable alteration in the state of the rail or 
Bessemer steel trades. 

Several of the edge-tool manufactories continue well engaged, 
there being a steadily sustained demand for all kinds of joiners’ 
tools, axes, adzes, augers, besides a sorts of — —— 

roduced for the Australian, South American, t and West 
Fodian, and Cape markets. A good deal of business is done with 
the Antipodean colonies by merchants, some of whom regularly 
send over cargoes of a ‘ —— description, the whole being 
put up by auction and sold for whatever they may fetch at Sidney 
or Melbourne. 

There have been several sales of pig iron during the last week 
or so, for the most part at the reduction in prices mentioned in my 
last week’s report, Foundry numbers have been in most request, 
but there have also been a few sales of forge iron in small lots, 
The Derbyshire producers appear to be directing a good deal of 
their output into the Staffordshire markets, where they are 
apparently able to undersell the local makers by several shillings 
per ton. One or two leading Derbyshire firms are at the present 
time very well sold forward to Staffordshire buyers to the extent 
of five or six hundred tons weekly. North Lincolnshire is sending 
us a good deal of pig iron, but I am not at present in a position to 
give the prices it realises, almost the whole being privately con- 
tracted for. Hematites are steadily firm at the following figures : 
Maryport hematite, No. 3, 75s.; No. 4, 75s.; No. 5, mottled 
and white, 75s,; Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and 
No. 3, 75s., less 24 for cash; Millom Bessemer, No. 1, 80s. ; 
No. 2, 77s. 6d.; and No. 3, 75s. ; ordinary, No. 3, 72s. 6d. ; Nos. 4 

and 5, 71s. 6d. ; mottled and white, 80s., on four months’ terms. 

The settlement of the civil war in Spain, with the attendant 

exile of Don Carlos, appears to give some promise of a better future 





for that country—a matter in which the iron trade of this country 
is very largely interested. The vast deposits of brown hematite 
ores in the northern provinces were em examined in a scientific 
way when the revolution broke out, and all operations were per- 
force suspended. At Bilbao two or three of our leading i 
iron companies—the three chiefly concerned being, I believe, John 
Brown and Co., Bolckow, Vaughan, and Co., and the Ebbw Vale 
Company—have expended over £400,000 for the purpose of 
devi oping, the mines they have leared, and the Bilbao Company 
have displayed great enterprise. Were it not for the absence 
of suitable fuel, blast furnaces would be erected on the spot. As 
it is, however, the ore can be shipped and delivered in England at 
a price very much below the cost of even ordin: British 
hematites. The further progress of the matter will without doubt 
have no little influence on the future of the steel rail industry. 

With the advent of another month there is again a decline in 
the prices of various descriptions of coal. The new prices of the 
Shettield Coal Company, which has its pits « few miles from this 
town, are as follows:—Picked branch coal, 14s, (no change); best 
Birley Silkstone, 11s. (a reduction of 1s.); best Birley Silkstone 
cubes as selected for the London market, 11s. 4d. (a reduction of 
1s.); screened Silkstone nuts, 6s. (6d. lower); screened seconds 
coal, 7s. 6d. (a drop of 6d.); coke breeze, 10s.; hard melting coke, 
washed, 8s., and unscreened slack, 3s.; all per ton of 21 ewt. at 
the pit bank. In the three last sorts af fuel no alteration is delared. 
At the Morewood’s Collieries, Derbyshire, best hard coal has been 
reduced 10d. per ton, the price at the pit being now lls, 8d. Other 
kinds are proportionately lower. At most of the South Yorkshire 
and North Derbyshire collieries the menare limited to three or four 
days weekly, despite which the output is beyond the requirements of 
the market, 

The Denby colliery, a short distance from Belper, Derbyshire, has 
been inundated by a great influx of water during the past week, 
and it is now totally at a standstill, The workiags some weeks ago 
had got very near to those of the adjacent Kilburn colliery, and 
ultimately a stream of water burst pratt = into the Denby pit ; 
the men, numbering 300, had tobe promptly got out, and they are 
now out of employment, as the pumps are wholly unable to deal 
with the enormous demands now made upon them. 

A largely attended meeting of miners’ delegates was held on 
Monday at Chesterfield, for the yore of discussing the question 
of the appointment of a financial secretary for the South Yorkshire 
Miners’ Association, The meeting decided in favour of Mr. Barlow. 

Several further prosecutions have been gone into during the 
week of mineis who had imperilled their own safety or that of 
others by neglecting to properly support the roofs of their working 

laces, or other violations of the rules. In all cases penalties had 
a imposed. 

To-day (Thursday) a largely attended meeting of South York- 
shire colliery proprietors was held at Barnsley, under the chairman- 
ship of Mr. A, Chambers, of Thorncliffe Collieries, for the 
purpose of considering the tonnage rates and recent advance 
therein made by the Great Northern Railway Company to 
London. The advance of 6d. per ton was stated to be operatin, 
most injuriously to the local trade. Memorials were adopte 
asking the attention of the Great Northern, Midland, North- 
Western, and Manchester, Sheffield, and Lincolnshire companies 
to the fact that advances had been made nowhere else. Deputa- 
—_ were appointed to wait upon the Great Northern and Sheffield 

irectors, 








NOTES FROM SCOTLAND, | 


(From our own Correspondent.) 

In the course of the past week prices in the warrant market 
had fallen as low as 58s. 6d., a figure to which they had not pre- 
viously descended for many months. Business was very slack, 
and it was even feared that values might recede sfill further. But* 
within the past few days a better inquiry has sprang up for both 
home and foreign supplies, with the result that the drop in the 
market is at least temporarily arrested. On Friday the warrant 
market was quiet, and prices soon receded to 59s., where they 
steadily remained during the rest of the day, the business done 
being small. The tone was very quiet on Monday morning and 
there was a further decline of 44d., but in the afternoon a better 
feeling prevailed, and prices improved 6d., closing 14d. above those 
of Friday. On Tuesday the market was comparatively strong, 
with business at from 59s. one month fixed to 59s. 6d. cash, sellers 
holding for 60s. at the close. Wednesday’s warrant market was 
rather easier with a large business from 60s. 44d. to 59s. 9d. cash. 
To-day (Thursday) the market was quiet, and business was done at 
ors 59s, 6d. one month open to 59s. 14d. month fixed, and 59s, 3d. 
cash. 

The state of the values of makers’ shipping brands would 
seem to indicate that the market has reached a turning point. 
As compared with last week some brands show a slight decline, 
while others are quoted a little higher. The exact quotations will 
be found in the “‘ prices current” in another column, but I shall 
indicate here the extent of the changes on the week. G.m.b., 
unaltered ; Gartsherrie, Nos, 1 and 3s. declined 6d. each; Coltness, 
Nos. 1 and 3, declined 1s,; Summerlee, No. 1 unaltered; No. 3, 
declined 1s. 6d. ; Langloan, No. 1, declined 1s.; No. 3, declined 
1s. 6d.; Carnbroe, No. 1 improved 6d.; No. 3, unchanged ; Monk- 
land, and Chapelhill unaltered ; Clyde, Nos.{1 and 3, declined 6d. 
each ; Govan, Nos. land 3, improved 6d. each; Calder, No. 1, 
unchanged ; No. 3, declined 6d.; Glengarnock, Eglinton and Dal- 
mellington, Nos. 1 and 3, unchanged; Carron, ordinary, No. 1, 
declined 1s. 6d.; special brands unaltered ; Shotts, Nos. 1 and 3, 
— 1s. 6d. each ; and Kinneil, Nos. 1 and 3, declined 1s. 6d. 
each. 

The shipments of pig iron from Scotch ports during the week 
ending the 26th ult. amounted to 5986 tons, being 1349 more than 
in the previous week, but showing a decrease of 1820 tons as com- 
pared with those of the corresponding week of 1875. Up till the 
present time the shipments are less by 18,088 tons than those of 
the same period last year—the figures being for 1875, 72,372 tons; 
for 1876, 54,284. The imports of Middlesbrough pigs at Grange- 
mouth for the week were 3985 tons, being 1145 less than in the 
previous week, but giving an increase of 1570 tons as compared 
with those of the corresponding week of last year. 

The malleable trade remains in the same state of quiet which 
has characterised it for a series of weeks, Almost no new orders 
have been obtained, and prices are now showing a tendency to give 
way. In the pipe founding trade there is at present great activity, 
consequent upon the large number ef water schemes in hand. The 

hip ts of inery and general iron manufactures are small. 
The latest departures for America included £4000 worth of sugar 
crushing machinery, which is to be shown at the Philadelphia 
Centennial Exhibition. Our principal customers abroad at this 
precise moment for pipes, tubes, castings, and bars, are New Zealand 
and South America. 

There is a very fair trade doing in coals, at about previous rates, 
Household sorts have been in better request, and in some cases have 
been quoted 6d. higher, but there is as yet no general rise in the price. 
Intheshipping department thereis much room forimprovement with 
regard to the quantities dispatched. The wholesale and f.9.b. 
prices are—for household sorts 8s. 6d. to 10s. 6d.; steam, 8s. to 
- 6d.; splint, 8s. to 8s, 9d.; Wishaw main, 7s, 6d. to 8s.; smithy, 

8, 

Since last week there has been another meeting of the miners 
on strike and locked out in the Glasgow district, held at Rutherglen. 
Mr. William Stewart presided, and Mr. Blee reported that he had 
requested by one of the employers, Mr. Reid, of Gallowflat, to 
advise the men to return to their work. His reply to that gentle- 
man was to the effect that he could not advise the men to work 
for less money than would maintain them. So the interview had 
no good effect, Mr. Reid having assured the representative of 
the colliers that in the present state of the market he was 
unable to increase their wages by 1s. per day. While the 








meeting was in progress, the men of Farme Colliery, who ~ 
are locked out, held a separate conference, the result of which 

was gag ay intimated to be that they were determined to 
abide by their original resolution in favour of an advance. It was 
agreed to request all miners to keep away from Farme coiliery 
— > settlement of the dispute. eputations of miners 

m. the chief Lancashire districts have waited upon their 
employers, and solicited an advance of wages, but I have not been 
able to hear of a single instance in which they were encouraged to 
hope that an advance would be conceded. The daily output 
of coals is quite equal to the demand, and‘at nearly all the 
— there are e bings in stock ready to be drawn upon 
when § 

The directors of the Canadian Copper Pyrites and Chemical 
Compeny Vonaen raised an action in the Court of Sessions 
against Mr. William Henderson, chemical manufacturer, Glasgow 
and Irvine, a gentleman who took a leading share in organising the 
com) . The pursuers sought to recover £10,000 worth of shares 
which they alleged were given to him by the promoters of the 
company. The defender stated in reply that the shares were 
made over to him by a shareholder of the company as security, 
and in return for advances to assist the assigner and the company. 
After a portion of the proof had been led, a compromise was 
effected between the parties in terms of which the defender agreed 
in exchange for the sum of £1500, to give up to the pursuers the 
1000 paid-up shares standing in his name, the pursuers at the same 
time withdrawing all — on the defender’s character 
contained in the record. The Huntingdon Copper and Sulphur 
Company have also raised an action in the Court of Session 
against Mr. Henderson, for payment of £10,000, with interest 
from April, 1872, till payment, and for an accounting of all other 
payments and premiums made to him by the promoters of the 
company. It is alleged that, as a consideration for the use of his 
name—which, it was supposed, would take with the public—and 
also in consideration that he would use his influence to obtain 
gentlemen of position to join the board of directors—Hun- 
tington and M Ewen, two of the promoters of the company, 
agreed to pay the defender £10,000 out of the £135,000 
Obtained for the properties in the township of Belton, 
Canada, The pursuers also say that the defender took the prin- 
cipal share in preparing the reports, which contained statements 
calculated to impress the shareholders with the belief that the 
affairs of the company were in a much more favourable condition 
than was actually the case. The defender explains that he sub- 
scribed for and had allotted to him 300 shares of the company, 
which he held till he ceased to be a director in 1875. He says he 
is a metallurgical chemist of great experience, and patentee of the 
processes which the proposed company was intended to work, and 
that in consideration of the sum of £10,000, agreed to be paid to 
him, he undertcok to ——. @ variety of services which lay 
entirely out with the ordinary duties of a director of the company, 
and which were necessary to be performed in the interests both of 
the vendors and the company, and, in particular, he undertook to 
experiment upon the ores proposed to be worked, to procure and 
train suitable managers, chemists, &c., to design the works and 
furnaces to be erected, and, if necessary, to go out to Canada to 
set the company’s works going. Apart from any allowance for 
his own time and trouble, he alleges that he spent in the perform- 
ance of such services, in consideration of the £10,000, a sum of 
not less than £8000. The case has not yet been concluded. 

Messrs. William Baird and Co., of Gartsherrie, will exhibit their 
coal-cutting machines at the Philadelphia Exhibition. 

Ata ing of the Scottish Institution of Engineers and Ship- 
builders, held in Glasgow last week, Messrs. W. Hannah, Board of 
Trade surveyor, Glasgow ; T. Kennedy, engineer, Glasgow ; and J. 
Thomson, engineer, Glasgow, were elected bers. A di i 
took place on a paper by Mr. Brownlee, on ‘‘'The Action of Water 
and the Loss of Energy it sustains when flowing at various velocities 
through’ Nozzle with a Converging Entrance and Diverging Outlet.” 
Mr. R. D. Napier read a paper on the same subject, and Mr. H. J. 
Boolds, Lloyd's surveyor, Greenock, communicated a paper on ‘‘ A 


Proposed Cellular Ship of War, with special reference to H.M.S. 
Vanguard.” 5 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ANY great upset in the ordinary course of things is certain to be 
attended with difficulty at the outset, and the present ferment 
amongst the housecoal men of Rhondda and partsof Monmouthshire, 
and theanthracite colliers of the Swansea district, was to be expected. 
A partial strike has been started, lacking organisation it is true, 
but still formidable. There is no method in the madness yet, but 
unless the discontent can be allayed I am afraid trouble will 
ensue. The Gower collieries are stopped, one of Talbots, some in 
the Rhondda partially, and in various parts of the bituminous 
district meetings, protests, recriminations against the delegates and 
the award of the conciliation committee, are the order of the day. 
In some parts of the Rhondda the hauliers are restive, and one 
large meeting was held this week on the mountains where proceed- 
ings could be carried on strictly private. As a rule the Rhondda 
men have not so much to complain of, their reduction in the No. 3 
seam extending to only 214 per cent., while others exceed 30. 

The steam coal trade has been bid of late. Cyfarthfa only 
worked three days, Ocean one or two, and others in proportion last 
week, At Cardiff I find that where a good connection has been 

ained, suchas two or three of the leading firms possess, satisfactory 
Coat is being done at low margins; but for one house accom- 
plishing this, half a-dozen are literally idle, and I much fear this 
unfortunate state of things will soon make itself unpleasantly 
manifest. I know of coal, and that of special quality, which is now 
being sold for less than it cost. This special coal is readily sold, 
and for cash prices. It is evident that such a course as I have 
indicated, and which thoso conversant in the trade wlll at once 
understand, does not look well. 

The tonnage of vessels now in dock at Cardiff this week is less 
by 17,000 tons than the previous week. Last week’s trade was bad, 
and this combined with bad weather told heavily. The clearance last 
week was seventy-five vessels only, and the total quantity of coal 
sent amounted to 44,000 tons. Of iron the export was 2218 tons, 
and 400 tons patent fuel. The Welsh iron trade last week, so far 
as exports are concerned, may be seen from the following list of 
the princi uantities. From Cardiff 1150 tons to Gothenburg, 
850 to Toulon, 218 to Malta, and 10 to Oporto, From Swansea 487 
tons, and from Newport 1050 to Vigo. 

The rail straighteners in some of the Monmouthshire ironworks 
are determined to resist the reduction, and have put forward their 
reasons for so doing in an elaborate appeal for help. On Monday 
the Ebbw Vale men struck ; the strikers, I am informed, were con- 
fined to a portion of the men, but the result is the whole of the 
works are stopped. 

The conduct of the ironworkers at present is precisely like that 
of the colliers in 1874—one colliery would strike and the others 
keep in action; then the colliers on strike would settle, and 
another would turn out. It was only afew days ago that the 
Llynvi men employed by Messrs. Brogden struck work, but on 
Saturday, by the efforts of the ironworkers’ agent, they accepted 
the reduction of 114d. per cent., but no sooner was this done 
than the Ebbw Vale men turned discontented. I shall fully 
expect a settlement there followed by another ironworks sa. 
I saw this week a lameatable instance of the decadence of ironwo 
prosperity in Wales. A shoeless labourer was pointed out as the 
recipient of 14s, a week, who, a year or so ago, earned his £20 per 
month. I have heard one ironworks named, where the earn- 
ings of a labourer rarely now exceed 11s, per week—a worse condi- 
tion than that of the agricultural labourer. The coalowners of 
South Wales are indignant that Government should continue to 
purchase Australian coal for the Eastern Seas when Welsh coal 
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HISTORICAL NOTES ON ROLLER SKATES. 
No. V. 

WE resume our subject with a notice of the roller skates 

tented in the United States from 1867 downwards. 

. Plimpton’s American patent of 1866, No. 55,901, was 
almost a like his English patent of A: 25th, 
1865, described on page 121 of our issue of Feb. 18th, so that 
we need not give a particular account of it. We merel 
allude to it for the purpose of putting it on record. : 

Mr. George Flint, of Lowell, Massachusetts, patented 
the following skate on the 30th of April, 1867, 
No. 64,301 :—Fig. 1 represents a side elevation of the 
skate, a being the stock; 6, c, d, the runners; e, e, ¢, the 
bearings or ns ; f, the wheel stand ; and g, h and g, 
the journals, e stand f which carries the wheels is cast 


in one piece, with finished journals g, 4, and g, the journal 
FIG1 














FLINT—1867. 


h being a little below a line drawn through the centres of 
the journals g g, or the journals g,h, and g may be on a 
line, and the centre wheel ¢ a little larger. It will be 
seen that the essential — of this invention is a 
central wheel larger jin diameter than the fore and aft 
wheels, a principle which has been embodied in more than 
one of the skates which we have previously described. 
Tyers’ skate—1823—was constructed on this plan. Mr. 
Flint says that in the skates previously constructed the 
turning apparatus was complicated and unsuited to the 
object ny and that the skater was often brought to 
a standstill for the purpose of changing his course. 

Mr. Robert Hewson, of San cisco, took out a 
patent on the 26th of May, 1868, No. 78,207, for an im- 








riction rollers for supporting the axles of the main wheels 
upon which the skate moves. Fig. 1 isa ~ and Fig. 2 
a side sectional elevation taken through X X. A is the 
footstand, and B B are the rollers placed in such positions 
as to — the ball of the foot and the heel. e fric- 
tion rollers C, C, C, C are so placed that when a weight is 
brought to bear on the skate, each end of the axles D will 
be supported by a pair of the rollers, thus causing the 
wheels B to move easily and turn freely in any direction. 


FIG 











FIG:2 








HEWSON—1868. ° 


The axles D are kept in place, and in contact with the 
rollers by the straps or boxes E, E in which they turn. 
There being no provision for causing the axles of the pairs 
of rollers to converge, it is obvious that Mr. Hewson’s 
skate is only adapted for moving in a straight line, and, 
having regard to the date of the patent, the improvement 
must be regarded as rather behind the age. Experience 
has, moreover, long since demonstrated that the use of 
friction rollers is, after all, but of doubtful advantage. 

The “ parlour pga nl is the name given by Mr. 
Isaac Hodgson, of Indianapolis, Indiana, to the roller- 
skate patented on the 6th of April, 1869, No. 88,711. The 
invention relates principally to the mode of operation of 
the forward wheel-frame, and consists in the manner of 
attaching the wheel-frame to the sole of the shoe, by which 
the operator is enabled at pleasure either to run in a direct 
course or by the natural horizontal motion of the foot to the 
right or left, to change the course to a curved track without 
canting the footstock to which the wheel-frame is attached. 
A spring returns the wheel-frame to its normal position 
when the pressure upon the wheel is removed. The inven- 
tion further consists in attaching a padded shoe to the 
sole, by which the ordinary walking shoe may be dispensed 
with. The inventor says that “the comfort of the wearer 
is greatly enhanced thereby.” This may or may not be 
the case, but the ap ce of the skate is extremely 
clumsy, and certainly very few of the fair sex would dei 
to encase their feet in such ugly receptacles, lest it should 
be suspected that their ankles were really of the size 
which they are made to appear. This is a grave defect. 
Figs. 1, 2, and 3 represent respectively an inverted view 
showing the mode of attaching the wheel-frame, spring, 
&e., to the sole, a longitudinal vertical section showing 
the pad, and an inve view of the front wheels, spring, 
&c., showing their alternating direction. A is the sole of 
the shoe, B is the front wheel-frame, with an arm extend- 
ing forward and pivoted to the plate C, which is td 
attached to the sole. Directly over the axis of the whee 
D the friction rollers E connected with | wheel-frame B 
are set in lines radiating from the pivot F over the friction 


peceenens in parlour skates, consisting in the use of | 





rollers E. A segmental way H is secured to the sole A, 
so that when the weight of the body is thrown on the rear 
wheels G, and the toes turned horizontally to the right or 
left, the wheel-frame B will turn on’ the pivot F as indi- 
cated by dotted lines in Fig. 3, and enable the operator to 
freely move the foot on the friction rollers E, and describe 
any desired curve with the foot in a horizontal position. 
Stops I are secured to the sole A to limit the sweep of the 
wheel-frame B, The spring J, which is attached to the 
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HODGSON—1869. 


sole at K and extends to the wheel-frame B, where it 
freely enters a slit in the frame between the wheels D, is 
of sufficient strength and elasticity to force the wheel- 
frame B from the position shown by dotted lines in Fig. 3 
to a direct line as shown in Fig. 2. The rear wheel-frame 
L is secured to the sole A, so that the wheels will always 
be in a direct line. The pad M of the shoe is of elastic 
material to accommodate the foot of the wearer. 

Mr. George K. Stillman, of Cincinnati, obtained a 
patent for a skate on the 25th of May, 1869, No. 90,603, 
which is shown in the following sketch. His invention 
consists “in connecting the rollers of the skate to the 
footboard of the same in such manner that the said 
rollers will be turned, cramped or adjusted in order to 
follow a curved track, right or left, agreeing with the 
bodily motion, by means of the strap or fastening device 
which encircles the foot of the skater, the said strap being 
connected to the frames which contain the rollers.” We 
have quoted this —- in order to point out that the 
inventor adopts word for word a out of Mr. 
Plimpton’s American patent of 1863. e refer to the 
words “turned, cramped, or adjusted,” which form part 
of Mr. Plimpton’s claim, and which were repeated some 
hundreds of times during the trial of Plimpton v. Malcolm- 
son. We may here remark that the series of skate patents 
shows, in a remarkable degree, the extraordinary efforts 
which inventors will make to imitate a successful patent. 
To return, however, to Mr. Stillman’s skate, of which the 
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following is a pe ive view. To the top side of the 
foot A crowning plates are attached, on which the 
foot of the skater is permitted to roll as the body is in- 
clined right or left to turn a curve, the forward plate C 
being provided with a series of and the rear plate 
with a centre spike for the heel. The stock is also pro- 
vided about midway between heel and toe with rollers 
over which the strap F rolls. The supporting rollers of 
the skate, which are four in number, are journalled in 
frames pivoted to the stock, and having arms or levers 
connecting them with the strap F. When the body of the 
skater is inclined for the — of describing a curve 
right or left, the foot will roll over the footboard A and 
will forcibly revolve the strap F, which in its turn will 
carry the levers to the opposite side to that on which the 








body is inclined. The rollers are thus adjusted so as to 
compel the skate to follow a curved track, agreeing with 
the inclination of the body.. The principle of this skate 
is the strap or fastening device F which encircles the foot 
of the skater, and attaches it to the footboard A of the 
skate in such manner that the rollers will be adjusted so 
that the skate will run in a curve. 

In the skate patented by Mr. W. R. Morris, of 
Cincinnati, on the 27th of July, 1869, No. 93,110, the 
frame in which the rollers are journalled is connected to 
the footstock by a shackled joint, the frame being provided 
with inclined planes, which slide over suitable projections 
on the stock. A piece of india-rubber is placed a each 
roller frame for ene the rattling of the joints, and 
for returning the frames after ondh movement te the 
central position. In the following perspective view A is 





MORRIS—-1869. 


the footstock ; B, the strap; C C, plates provided with jaws 
D D', for the shackling hinge joint with the frame E, and is 
also provided with projections F F', on which the frame G 
rests, to which the rollers are journalled. The space between 
the projections F F', and the space between the jaws D D', 
minus the thickness of the tenon, is filled up with a 
rubber spring, which fits snugly in between the stock plate 
and the bottom of the frame G. This serves to prevent 
rattling,andtoreturn the roller frame to the central position 
afteritsadjustment bythe bodyof theskaterin turningcurves. 
The rollers K, which revolve Teensly on the stationary axle, 
are separated by a loose washer to lessen the friction. 
They are adjusted to turn curves by the depression of one 
or other of the projections F F', in the natural leaning of 
the body of the skater, the projection F or F' acting upon 
one of the inclined planes M, on the frame G, an "me 
compelling the frame to swivel, and so converge or adjust 
the axle of the rollers as to cause them to describe the 
curve desired by the skater. 

The next skate in our list is that patented by Mr. N. W. 
Hubbard, of New York, on the 26th of October, 1869, 
No. 96,117, A is the footstock, and B are the upright or 
standards, the lower ends of which are bent or curved 
inwards, and made broad for being conveniently attached 
to the under side of the footstock. To the upper part of 
the uprights B are attached, or have formed thereon, out- 
wardly projecting journals, upon which the wheels C' C* 
revolve, ese wheels may so arranged as to overlap 
each other, to make the skate more compact and at the 
same time to allow the use of large wheels. For a skate of 
the ordinary size, the wheels are about 9in. diameter, so 
that they will easily pass over any unevenness or obstruc- 


FIG 1. 


























HUBBARD—1869. 


tions upon the surface upon which they are being used. 
This mode of construction also brings the foot piece A close 
to the ground, giving stability to the skates, and enabling 
them to be with less liability to strain the foot than 
when small wheels or rollers are employed and. — 
beneath the foot piece in the ordinary manner. A brace- 
bar D, may, if desired, be extended from the rear part of 
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the inner side of the foot piece A, to the upper end of the 
inner upright B, to give a better support to the foot. 

The year 1869 closes with the combined roller and ice 
skate, patented by Mr. A. J. Gibson of Cincinnati, on the 
23rd of November, No. 97,075. We shall only descri 
that part of the invention which relates to roller skates 
which is shown in the following sketches. Fig. 1 is a side 
elevation ; Fig. 2 a vertical section ; and Fig. 3 a bottom 
plan, showing in dotted lines the changed position of the 
running gear when it is desired to move ina curve. A is 
the footstock; Ba front movable circle plate; Ca rear 
movable circle plate ; D are lugs projecting down from the 
movable circle plates B and C to fasten the rollers; E E 
are screw bolts to fasten the circle plates to the footstock ; 
F F are concave washers surrounding the screw bolts E E; 
G is a socket formed in the rear end of the connecting rod 
of the movable circle plate B, to receive the front end of 
the connecting rod formed on the front part of the 
rear movable circle plate C; H H are ribs, one pro- 
jecting down from the footstock, and one projecting 
upward from the front movable circle plate B to sustain 
the centre of the footstock and also the front circle 
plate B; I I are springs to replace the plate in line 
with the footstock when the rollers are not required to run 
inacurve. Near the centre of the underside of the foot- 
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stock is 4 circular rib to sustain the weight of the skater, 
and directly under it is another circular rib formed on the 
upperside of the movable circle plate C; they serve the same 
purpose as a fifth wheel of a conimon carriage. The circle 
plate B is intended to receive one roller in front and two 
in the rear, attached to the same plate, side by side, with 
a connecting rod of sufficient length to couple in the centre 
between the front and rear single rollers by means of a 
socket G. The rear plate C is intended to receive one 
roller, with a connecting rod of sufficient length to couple 
in the centre between the front and rear rollers. The 
object of placing the two centre rollers side by side, and 
out of line with the front and rear rollers, is to cause the 
front and rear rollers to turn to the right or left, as desired, 
by rocking the whole skate, and giving increased pressure 
to.either one or the other of the centre rollers, forcing them 
sufficiently into line with the front and rear rollers as 
desired. The front and rear movable circle plates being 
pivoted to the footstock, directly over the front and rear 
rollers, allow the two centre rollers to be turned to the 
right or left, thereby turning the front and rear rollers so 
as to track with the centre rollers. 
Having now brought the subject down to the end of the 
‘ead 1869, so far as the United States are concerned, we 
reak off, not, however, without expressing our thanks to 
Mr. Plimpton for the assistance which he has rendered us 
by the loan of his collection of drawings. 








THE EIGHTY-TON GUN. 

Ow Thursday, March 2nd, the 80-ton gun went through 
its first trial with the bore increased to 15in. The experi- 
ments were made with the object of ascertaining how far 
the increase in the calibre enables the powder to be burnt 
to better purpose. To this end the gun was fired nearly 
according to the previous programmes, the desired results 
being decrease of pressure in the bore or increase in velocity, 
or both, according to the charge employed. The following 
are the particulars of the experiments:— 

lst Round.—Charge, 220 lb. of powder 1-7in. cube; 
weight of projectile, about 1260 Ib., with gas check; velo- 
city at muzzle, 1515ft. per second ; pressure in bore, about 
21 tons to the square inch. 

2nd Round.—Charge, 230 Ib. of 1°7in cube; weight of 
projectile, about 1260 Ib., as before; velocity at muzzle, 
1545ft. per second; pressure in bore, about 22°5 tons. 

3rd Round.—Charge, 240 lb. of 1*7in. cube; projectile, 
1460 lb.; velocity at muzzle, about 1468ft. per second ; 
pressure in bore, 26°2 tons. 

4th Round.—Charge, 250 lb. of 2in. cube; projectile, 
1260 Ib.; velocity, 1533ft. per secord; pressure in bore, 
23°2 tons. 





5th Round. , 220 Ib. of Qin. cube; projectile, 
1460 Ib.; velocity, 1371ft. per second; pressure in bore, 
22°4 tons, 

These results we ought to compare with those obtained 
with the smaller calibre. 

The best result previously obtained with the same 
— of charge, size of cube, and weight of projectile 
as the first round given above, was No. 2 in the series fired 
on November 18th, when a velocity ef about 1410ft., with a 
pressure of 20°6, was obtained—that is to say, we have now 
gained nearly 100ft. in velocity at the sacrifice of an increase 
of pressure of 0'4 tons. We may say that thisis a gain in 
work done—that, if desired, the charge could be decreased to 
give the lower pressure, and still maintain a slightadvantage 
in velocity. course it may be urged that a distinct 
advantage must be djeumaded whenever we have an in- 
crease in calibre, to make up for the increased resistance 
the ap agra experiences in flight and penetration. Pro- 

bly the increase here is amply sufficient to meet the 
disadvantage under any practical conditions of range, but 
it is rather more difficult to speak positively as to penetra- 
tion. Let us see what the relative penetration through 
a with the muzzle velocity would be. By Major Noble’s 
ormula the equation is 

wer _ &. 

29 27 RKB; 

where is the thickness of plate, w the weight of shot, K 
a constant, and v the velocity; so that we have the equa- 
tion—putting the thickness of plate asthe unknown quantity 
which we want to learn, ° 

b=  - v? 

29 x 2x RK° 

In this the only terms subject to alteration with the calibre 
are v* and 2 R; so that, if we wish to make a comparison 
or obtain a relation between the thickness of plate punched 
with the increased calibre compared with the smaller one, 
by putting the former as the numerator and the latter as 
a denominator of a fraction, the terms w, 2g, x, and K 
cancel out, and we have ' 


Ve 
6. _ Vo SR, 
b, v% 
VIR, 


about. That is to say, the penetration with the muzzle 
velocity through iron plate would, with the increased 
calibre, be increased by one-hundredth its amount. As 
this would be slightly less as the range became greater, it 
is questionable if any advantage is here shown. 

We have picked an exceptionally good result with the 
smaller calibre, however. If we take the 1ext best one, 
we have a velocity of only 1503ft., with a pressure of 
23 tons—that is, the velocity is the same as the first round 
with the increased calibre, bnt the pressure is 2 tons 
greater. So that, altogether, the result with the latter 
must be considered satisfactory. 

We need not trace the comparison of the second round 
with its predecessors in detail. It falls somewhere between 
a much worse result as to pressure—1543ft. velocity and 
24°9 tons pressure—on Dec. 9th, and what appears a better 
one, namely, 1470ft. velocity, and 20°2 tons pressure. The 
third and fifth rounds with the heavier projectile were very 
satisfactory. It is difficult to explain why the pressure in 
the third round was as small as it was. The velocit, 
was about 30ft. greater, and this was obtained wit 
2 tons less pressure than asimilar round fired on Dec. 10th. 


= % x V2R, _1460x /145 —}.9) 
1x 72R, 1410X./ 15 





‘The fourth round compares well with one fired on Dec. 


10th, when the velocity and pressure were 1523ft. and 
24°8 tons, against 1533ft. and 23:2 tons. On the whole, 
considering that the important matter is the pressure 
when the heavier projectile is fired, the results of the trial 
with the increased calibre must be considered satisfactory. 

As the weight of the gun decreases the strain on the 
carriage will become greater, even if the. charge and 
projectile remained constant. As, however, these also 
increase, the carriage will become subject to severe trials. 
The weight of metal removed from the gun to enlarge the 
bore from 14°5in. to 15in., is about three-fourths of a ton. 
As yet the charge and projectile have not been increased. 
The carriage has as yet acquitted itself admirably. On 
the front of it is now fixed a small hydraulic lift, for 


elevating the gun by working against the under side of the 


chase. 








160-TON HYDRAULIC CRANE. 

For some time past Messrs. Sir William Armstrong and Com- 
pany have had in course of construction at Elswick six guns, 
each weighing no less than 100 tons, for the Italian Government. 
The manufacture of such guns at all is a remarkable feat, but 
it is obvious that something more is required — the guns 
when finished must be delivered. To this end Messrs. Arm- 
strong have erected at their works a colossal shears, competent 
to lift 120 tons, while a crane of 160 tons has been nearly com- 
pleted for the Italian Government, to lift the guns in and out 
of the ships in which they will be fought. At page 170 we give a 
drawing of this crane, with a 100-ton gun suspended from it. 
The platform of this crane revolves upon a live roller frame of 
43ft. diameter. At the rear of the platform is a counter-weight 
box, carrying about 350 tons, to counterpoise not only the weight 
of the crane itself but of the load, so that no lifting strain is 
brought upon the central pivot. The crane stands upon a 
masonry and concrete pedestal, 20ft. high and d0ft, diameter, 
the,outer wall of which carries the path on which the live roller 
ring runs, the centre being hollow, and serving as a house for 
the boiler and pumps supplying the water-pressure for working 
the crane. The work of lifting is done by an inverted 
hydraulic press, hung in gimballs, on a system invented by Mr. 
Rendel. The pumps are arranged to act direct upon the 
lifting press and turning engine of the crane, without the inter- 
vention of an accumulator. The crane is revolved by an hydraulic 
rotary engine, which also drives a winch connected with a chain 
passed over a pulley on the head of the jib, and available for 
lifting light loads. ~ The rake is 65ft., so that the crane commands 
a very large surface of the quay, and could, if requisite, set down 
many monster guns within its sweep—a great adva’ .se the 
crane possesses over sheers, and one which will be especially 





important in the case of weights like those it is intended to lift, 
which cannot be stored, except at great cost, beyond the reach 
of the machinery provided for lifting them. This crane is for 
the Arsenal of Spezia, where the foundations for it are now 
nearly completed. The whole of the eight 100-ton guns which 
it is destined to lift may, with their carriages, be placed together 
under its sweep. 








THE ROYAL ALBERT BRIDGE. 


Iv our last impression we described rather fully the fine bridge 
designed by Mr. Legge to cross the St. Lawrence at Montreal, 
At page 174 we give detail drawings and sections which explain 
themselves. The double storey system of construction will be 
easily understood from the cross sections. No doubt certain 
details will be modified during the construction of the bridge, 
and a more minute description than that which we have already 
given would therefore be out of place. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Art the fourteenth i Meeting of the Session, held on 
Tuesday evening, the 29th of February, Mr. Geo. Robt. Stephen- 
son, President, in the chair, the first paper read was ‘‘On the 
Floods in England and Wales during 1875, and on Water Economy,” 
by _ George James Symons, secretary to the Meteorological 

society. 

In 1875, the number as well as the volume of the floods was 
unusual, They were prevalent in many parts of England and Wales 
during the whole of the latter part of the year, especially in July 
and November. 

The first flood, on the 15th of July, was the result of a rainfall 
of large amount and duration. The rain lasted on an average about 
thirty hours, but in most localities ninety or more per cent. of the 
amount felt in twenty-four hours, and at some stations all fell in 
twenty-four hours. This flood waschiefly confined to the west of Eng- 
land, and itseffect were most serious in Monmouthshire and Sout 
Wales, where at many stations the rainfall on the 15th of July was 
nearly twice asgreat asthe amount previously recorded at those places. 
Generally heavy summer rains occur in thunder storms, but the 
July rain in Monmouthshire and South Wales was not of this * 
and was quite as remarkable for its steady persistent rate, of about 
lin. in each of five successive periods of five hours, as for the total 
quantity. To give a general idea of this rainfall in Monmouthshire 
and South Wales, a few stations were mentioned at which the 
depth exceeded 4in. Thus it was at Tintern Abbey, Monmouth, 
5°9lin. ; at Springfield, Newport, 5°45in. ; at ant Radyr, Gla- 
morgan, 5°10in. ; at the Cemetery, Cardiff, 5°05in. ; and at Ely, 
Cardiff, 5°02in. The damage caused by the flood was considerable. 
The Avon and Frome overflowed their banks ; at Cinderford, Glou- 
cester, a reservoir burst and flooded two or more mines; at Monmouth 
a reservoir burst and numerous bridges were swept away ; and the 
traffic on the greater number of the Monmouthshire and Glamorgan- 
shire railways was interrupted. 

From the 16th to the 18th of July heavy rain fell in various parts 
of the east of England and the midland counties, but with no very 
exceptional amounts, the largest reported being near Louth, 1°36in. 
and at Halifax, 118in. The districts visited by these rains had, 
however, previously been nearly saturated by those of the 14th to 
the 16th, consequently the results were very serious, especially in 
Staffordshire and the adjoining counties. In fact, throughout the 
midlands much damage was done, and many towns were inundated, 
including Northampton, Huntingdon, St. Ives, Burton-on-Trent, 
Kidderminster, Coventry, Nuneaton, &c.; a canal burst near 
Tamworth, and railway traffic was stopped on several lines. 

Although during August and September several floods occurred, 
doing considerable local damage, they were quite eclipsed by the 
much larger and more general ones of July, October, and November. 
On October the 9th a heavy fall of rain occurred over central 
England, especially in the dry district extending north-east from 
Banbury towards Northampton. The depth ofrain at Banbury, 
and at stations above it in the valley of the Cherwell, was 3in. or 
upwards, consequently that river was excessively flooded, as was also 
the Avon, both at Stratford-on-Avon and at Evesham. During the 
next nine days there was occasional slight rain, amounting altogether 
to about 4in., which was just sufficient to prolong the discharge of 
the above flood. Much land was therefore under water ; the most 
of the rivers of central England were fuller than usual on the 18th 
of October, when another heavy fall of rain commenced, which 
lasted through the 19th and part of the 20th. During this time 
upwards of 3in. of rain fell over part of Staffordshire; and at 
Exeter 3°26in. descended in a few hours, which produced much local 
but no general damage. It was far otherwise in the great midland 
tract, which had received upwards of 2in. depthofrain. Theground 
being saturated or nearly so, all the low-lying lands were flooded, 
and the total area under water was probably greater than it had 
been since 1852. 

Some idea of the exceptional nature of the floods of 1875 might be 
gathered from the observations made on the height of the Avon, at 
Stratford-on-Avon. Since 1800 there had been only ten floods ex- 
ceeding the height of 4ft. above the weir, and four of these were in 
1875, in which year alone more than one flood had reached over 
4ft. Observations at Evesham, sixteen miles lower down the river, 
gave nearly the same results, the slight difference probably being 
due to the tributaries which the Avon received between the two 
towns. 

The enormous amount of damage and loss caused by these floods 
suggested forcibly the question, “‘Can future floods be abated ?” 
either by embanking, constructing storage reservoirs, or lowering 
the water level. There was a prevailing popular demand that the 
flood waters of the upper Thames should be stored, but probably 
those who urged this did not realise the enormous amount of water 
to be dealt with. The reservoir storage adequate to prevent floods 
on this river would have to be at least 160,000,000,000 gallons, and 
owing to the Thames valley being singularly destitute of good 
natural sites for reservoirs, their construction of adequate capacity 
would cost at least £15,000,000 sterling; this probably was a 
sufficient reply to the suggestion of storage regarded solely as a 
remedial measure against floods. 

Considering that the health of the nation depended on the purity 
of its water supply, and considering the multitude of uses of water 
for manufacturing purposes, and the great pecuniary loss resulting 
from floods, it seemed remarkable that there was in England no 
central body charged with the supervision and control of so im- 
portant a matter. It was believed that had a central department 
existed to receive information of the Jepth of the rainfalls, and 
with power to telegraph the information to local officers, having 
the sluices, &c., under their absolute control, much of the recent 
damage might have been averted. 

The quantity and quality of water were so frequently discussed 
together, that a few words upon the latter question might not be 
out of place. The purity of water supplied for drinking purposes 
was of the highest importance, but the extreme refinement of 
modern analysis had seemingly led chemists to set up a standard of 
purity in excess of the necessities of the case, for every source of 
supply, even deep well-water and mountain streams, had been ob- 
jected to on seme ground. Everyone engaged in selecting a source 
of water supply looked eut for the best; obtainable at a reasonable 
cost ; it could scarcely be expected that more should be-done. Of 
the total supply, probably not one-hundredth part was drunk, and 
not one-thousandth part cold and unmixed with other ingredients, 
It was hard that nine hundred and ninety-nine parts must be of 
ideal purity for the other one that might b , especially con- 
sidering that the better class of domestic filters would remove 
everything injurious. 
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RAILWAY MATTERS. 


Att the railway companies have refused to convey volunteers on 
Easter Monday for the proposed review. 


Tur New York Legislature has created a railroad commission to 
have the supervision of all the steam and stre¢t railroads in the 
State. 


TuE farmers of Richland County, Wisconsin, U.S., have built a 
wooden railway, sixteen miles long, costing only three thousand 
dollars a mile. 

THE various United States railroads, except the Union Pacific, 
have agreed to sell tickets to Philadelphia and the Centennial at 
twenty-five per cent. discount. 

Tue bill ting £700,000 to aid the construction of the 
Northern Pacific Railroad, which passed the Montana Legislative 
Council by a vote of 11 to1, has passed the House by a vote of 
23 to 3. 

AccorDING to a New York paper, the Baltimore and Ohio Rail- 
road Company have ccatbaced deliver in New York city one 
hundred thousand tons of gas coal at six dollars per long ton, 
which is more than one dollar less than the price of last season. 


TEE Pittsburgh Chronicle of February 5th says :—The Fearless, 
so soon as the weather will permit, will leave the wharf for Nash- 
ville, with 1000 tons of steel rails for the Nashville, Chattanooga 
and St. Louis Railway. One hundred tons of these rails are of 
sixty-foot logs, the longest steel rails ever made in this country. 
The other tons are of thirty-foot lengths. These rails were 
made at the Edgar Thomson Steel Works. 


TuE Chamber of Deputies has just approved the credits necessary 
to enable Austria to carry on in 1876 the works on certain lines of 
railway, viz. :—The Istrian; the Siverich and Spalatz, with a 
branch to Sebenico ; the Tarnow and Deluchow ; and the Rakonitz 
and Protivin. These various credits amount to 17,100,000 fis. ; 
but as half the sum is aheady covered by the balances remaining 
from credits previously voted, the fresh amount required to be 
voted is only 8,000,000 fils. Up to December 3ist last, the con- 
struction of these lines had already absorbed about 35,500,000 fis. 


A #1eM in Pittsburg have commenced the manufacture of glass 
bearings for journals. The advantages claimed are cheapness and 
less liability to heat. They are said to run very well without any 
lubrication, but that it is better to use a very little oil. One of 
the bearings, made of ordinary glass, sustains, according to the 
National Car Builder, a pressure of 10,0001b, to the Square inch 
before cracking; another, made of a special “mix,” requires a 

ressure of 27,300lb, before breaking. Some of these eee 
ton been placed upon railway car journals, and upon a saw shaft 
journal in a planing mill, with very satisfactory results so far. 

Tue dates within which the lines now in course of constructi on 
in Alsace and Lorraine must be opened and at work, are according 
to the Railway News fixed as follows :— 


Lines. 1876. 
Strashurg and Lauterburg.. .. .. «.. .. « duly <. 
4, 


Colmar and Brissac .. «2 ss se se ov May Ist 

St. Louis, Huningue, and Leopoldsheche .. » 
Saverne and Wasselnheim .. .. «. +. +. «» July Ist 
Barr and Schlesstadt .. . oo 

Reding ani Remilly Oct©ber 1st 


Mutsig and Rothau. | 2. es ss op se on 06 ‘e 
Stembung and Buchsweiler § .. .. ee ee oe re 
Mulhouse and Mulheim Nevember Ist 


So that with the sole exception of the Thionville md Sirk line, 
which is only just com menced, all the lines of Alsace-Lorraine will 
be at work in the course of next year, 


Av a meeting of the Leith Coal Shippers’ Association, held a few 
days ago, it was agreed to forward a memorial to the directors of 
the Caledonian Railway, praying them to take into consideration 
“*the present injurious effects of the high rates charged on their 
railway for the conveyance of coal to Leith and Granton.” It is 
asserted in the memorial that the recent reductions in the quota- 
tions of coal for shipment in the North of England has placed 
Scotch coal from Wishaw districts in the foreign markets at such a 
serious disadvantage, in consequence of the cost of railway con- 
veyance, as to endanger their being able to keep hold of such 
outlets as have been gained during the last few years. The 
memorialists also point out that comparatively cheaper rates rule 
on the North British Railway to such ports as Bo’ness, Charles- 
town, and Burntisland from the collieries in the district of that 
railway in the Lothians, No reply has yet been received from the 
directors, 

In our last impression we stated that the negotiations relative to 
the administrative separation of the South Austrian and Italian 
Railway systems had terminated on all points. We may now add 
that the convention fixes the capital which has been expended 
upon the Lombard network of lines at 752,000,000f. Of this 
amount 613,000,000f. will be refunded by annual payments of 
29,500,000f. until 1954, and of 12,750,000f. from 1955 till 1968, 
The Government will pay these amounts by ms ie | instalments 
in gold, free of taxation or deduction of any kind, and will assume 
to the extent of 20,000,000f. the debt contracted by the compan: 
with the savings bank of Milan, Finally, the Government will 
deliver to the company five per cent. Italian bonds to the amount of 
119,000,000 lire, making up the total of the capital. The Lombard 
railways will enter into the possession of the Italian Government 
on the Ist of July next. 

THE Royal Commission on Railway Accidents at their next sitting 
in London will have before them a memorial from “ inspectors, 
engine-drivers, firemen, guards, shunters, pointsmen, porters, and 
platelayers employed on British railways.” Accidents to railway 
servants are caused, the memorialists urge, in the majority of cases: 
—‘*1, By excessive hours of labour. 2. By the non-enforeement 
of certain of the companies’ rules ostensibly made for our protec- 
tion. 3. By non-adoption of the most approved appliances con- 
ducive to safety in the bee oe railways. 4. By the want of 


‘NOTES AND MEMORANDA. 


OLEIC acid is said to be an excellent solvent for gum-copal. On 
heating a small quantity of oleic acid it will dissolve a considerable 
quantity of co It is always a good means of distinguishing 
genuine amber from the imitation amber which contains copal. 


In a recent number of the Journal of the Geological Society of 
Ireland Dr, Tichborne calls attention to the occurrence of thal- 
lium in an iron ore from Prussia, The ore appears to be a mixture 
of iron pyrites and zinc-blende, but it is uncertain which of these 
minerals contains the trace of thallium detected in the mixed ore. 
Dr. Emerson Reynolds has found thallium associated with the 
Irish cupreous iron pyrites. 


TuE Paris correspondent of Silliman’s Journal states that M. 
Audry, who has been so successful in electro-plating with copper 
the cast iron monumental fountains in the Place de la Concorde, 
makes his new copper paint from the porous copper deposited by 
the galvanic battery, mixed with a varnish, The solvent of his 
varnish is the light and refined petroleum, or what we call benzine. 
The copper is very pure and is easily pulverised, then it is mixed 
with the benzine varnish and applied either to iron, brags, plaster 
or wood. When this copper is mixed with oils, it acquires a green 
antique hue. 


AccoRDING to an American contemporary, a copper image, four- 
teen inches in height, and weighing about fifty pounds, may be seen 
at Barry and Patten’s, Montgomery-street, San Francisco. This 
figure was excavated from the sands of an Aztec village in Tucson, 
by some workmen of the Colorado Steam Navigation Company, and 

resented by Captain Hartshorne, president of the company, to 
Neen. Barry and Patten. The image represents an Aztec priest, 
holding in its hand a human heart. Prescott’s history describes 
the sacrificial ceremonies of the Aztecs, where the priests held the 
victims upon the altar and cut out the living heart, holding it up 
to the sun. This image of the old sun-worshipper is supposed to 
be a thousand years old, . 


PLASTER casts, and other ornamental objects, are now covered 
with a silvery film of colourless and finely divided mica, in the 
following simple and inexpensive manner :—Plates of mica are first 
rendered perfectly clean and white, either by boiling in muriatic 
acid or by igniting them ; they are then ed, dried, and ground 
to a fine powder, which is carefully sifted or elutriated, and mixed 
with very thin collodion. It is now ready to be — like a 
paint or varnish with a soft pencil, two or more coats being given 
until of the desired thickness. The objests thus coated ase a 
silvery appearance, and possess one advantage over those in which 
tinsel or a metallic bronze is employed, not being at all affected by 
sulphurous vapours, They are not injured by dust and dirt, and 
may be cleaned by washing in water. Collodion adheres firmly to 
glass, porcelain, wood, metal, and pasteboard, and mica is capable 
of taking any desired colour. 


THE dangerously explosive character of acetylene copper is well 
known. Many serious accidents have occurred from its presence— 
spontaneously formed—on copper pipes employed for conveying 
illuminating gas. Such accidents have resulted from slight blows 
with a hammer or some other iron tool given by workmen when 
engaged in making repairs, &c. According to the Polytechnisches 
Notizblatt, another copper compound has recently been prepared, 
which, when mixed with chlorate of potash, forms an explosive, 
which it is proposed to use for tilling percussion caps, torpedoes, 
&c. The mode ¢f producing this compound or salts of copper is as 
follows :—Toa solution of sulphate of copper is added enough 
hyposulphite of soda, in solution, entirely to destroy the blue 
colour. Ty another portion of the blue vitriol solution, 
ammonia is added, until the blue precipitate, at first formed, 
dissolves to a dark-blue solution. e two solutions are 
now mixed; and after ~~ a violet-coloured 
salt crystallises out of the utiful blue liquor. It is 
this salt which becomes explosive when mixed with chlorate of 
potash. The composition of the ‘‘ violet-coloured salt ” above 
referred to, and which constitutes the new explosive, is not given 
by the authority quoted ; neither is any reference made to the 
probable cause of its explosive nature. It may possibly be due to 
the nitrogen imparted to it by the ammonia. 


THE following expression of the force of a storm by the con- 
sumption of coal is given by ‘‘ Bix” in the Bulletin of the 
American Iron and Steel Association :—‘‘One of the most severe 
wind storms prevailed throughout a large portion of sur country 
the week before last, extending probably 500 miles. It is stated 
that it exerted a pressure of 30 lb. per square foot, or 4b. per 
square inch, and travelled at the rate of sixty-six miles per hour. 
It is interesting to estimate the force of such a storm, and the 
resulting figures are truly startling. There are in a square mile 
27,878,400 square feet, or 4,014,489,600 square inches. Assuming 
that the pressure of the storm was exerted for a half mile of ver- 
tical height, we have for each mile in width of the track of the 
storm an area of 2,007,244,800 square inches, upon which the 
storm acted with a — of 41b., and with a speed of 5800ft. 
per minute. To find horse-power we have the formula :-— 


Area in inches x pressure in pounds x speed in feet per min. 
33,000 
And our calculation becomes : 
2,007,244,800 square inches x } Ib. pressure x 5800ft. 

which gives, as a result, 70,557,700-horse power developed for each 
mile of breadth of the track of the storm. To produce the same 
horse-power, with improved engines consuming but 2 lb. of coal 
per hour per horse-power, would require 63,000 gross tons of coal. 
Assuming as above the track of the storm to be 500 miles wide, 
the hourly consumption of coal to generate an equal power would 
be at least 31,500, gross tons, or one and a-quarter times the 
annual product of the entire anthracite coal region. 


IN working up the precious metals great care is used to save all 
the sweeps and débris, Gold beaters, working jewellers, and others 





proper accommodation for working the traffic. 5. By the empl 
ment of inefficient persons for the performance of responsible 
duties. 6. By the insufficient number of men employed.” The 
memorialists suggest that, in the absence of any better scheme, the 
“powers of the Board of Trade be so extended as to require the 
companies to make such changes in all matters connected with 
railways as the Board of Trade may consider necessary for the 
safety of railway servants,” 

THE judges of the fourth section of the Santiago International 
Exhibition commissioned to examine plans, projects, and studies 
or surveys concerning railways, awarded the first-class medal to 
Messrs. Clark and Co. for their very interesting project of the 
transandine railway from Santa Rosa to Buenos Ayres, and a 
second-class medal to the engineer for his valuable co-operation in 
the a of the railway. The following plans were mted 
at the Exhibition :—General plan of the survey across the Andes 
between Santa Rosa—Aconcagua, in Chili—terminus of the Val- 
paraiso Railway and the town of Mendoza, from the survey of the 
engineers, Mr, F, Waring Davis and Mr. J. M. oi assisted 
by Mr. L. Duval, Mr. O. Barker, and Mr. L. way. The 
Chilian section was surveyed by the engineer Mr. Victor Prelot 
Freire, with the assistance of Mr. De leap eae Mr. Saldivia. Plan 
of the second section comprising only the ilieras surveyed by the 
same engineers named. Plan comprising — the Chilian section 
surveyed by the engineer, Mr. Victor Prelot Freire, and assistants. 
Seven plans, comprising the survey between Buenos Ayres and 
Villa de Mercedes, a distance of 681 kilometres, with profile and 
horizontal sections, &c. One general plan of the line between 
Buenos eer and Chili. Fifty-two plans of stations, bridges, &c. 
General of the survey between Villa de Mercedes, andyMen- 
doza. Twenty-three plans, comprising the details of above and 
plans of stations, &c. 





who te on these metals, after washing their hands, filter and 
save the deposit; their garments even, which accumulate f: ents 
and dust, become valuable, and, when cast off, are burnt for the 
es that | adhere to them. Old gold and silver thread and 

ullion of all kinds is bought to recover the metal. Mr, W. 
Chaffers, in his work on hall marks, thus speaks of the recovery 
of the waste and sweep of the precious metals in the Royal Mint : 
‘The sweep is composed of cinders or dust from the forge, the 
sweepings of the workshop, broken crucibles, the dross which 
adheres to the i of metal after fusion, and of every waste 
which can possibly contain minute particles of geld and silver, which 
had escaped the notice of the workmen, or had become dispersed 
and lost in the manipulation of the metals. The sweep is washed 
over a fine hair sieve, and tke more perceptible portions of metals 
separated and refined, but the remainder, by the French /es 
regrets, yet contain impalpable particles, and is usually sold to persons 
who have the necessary utensils and appliances, and who by means of 
mercury mills, above the size of a coffee mill, burning it in the cru- 
cible, and by the employment of fluxes of fae age &c., are able to 
extract whatever metal may remain ; it is then cupelled to deter 
mine the proportions of gold and silver eliminated in the process, 
In large establishments the waste and sweep form a considerable 
item, we may especially notice the coinage operations at the London 
Mint. The Bn gold coinage which 1 in 1871, and was 
finished in June, 1873, amounted to £24,500,000 sterling. The 
value of the metal actually deficient during the operation was 
£3826 7s. 10d. or £156 7s. 3d. per million ; the sweep, weighing more 
than 26 tons, was sold for Poaid 10s. The loss, therefore, was 
£1411 17s. 10d., or £57 12s. 5d. per million. It was considered by 
the authorities at the Mint, that if the operation had been con- 
ducted there, the sum realised would not have compensated them 
for the loss of time and labour necessary for the purpose.” 








MIS°ELLANEA. 


Tus silk weavers of Paterson, N.J., 1000in number, are organis- 
ing to demand a higher tariff on imported silk goods. 

THERE is at length some pees of the ill-fated Brazilian iron- 
clad Independenzia, which has been lying in an unfinished state for 
a long time at Woolwich Dockyard, being completed for service, 
Mr. E. J. Reed, C.B., late Chief Constructor of the Royal Navy, 
the designer of the vessel, having undertaken the completion of 
the ship. 

Tuer accounts of the Gun Barrel Proof House, Birmingham, which 
have just been issued, show that during the year ending December 
31st a profit has been made of £1786. The year’s expenditure 
amounted to £6643 and the total receipts to £8429. The income 
from provisional proofs had been £3547, and that from definite 
proofs £4521. 

DurinG the present session 25 members and 124 associates have 
been elected by the Institution of Civil Engineers, 9 associates 
have been transferred to the class of members, and 90 students 
have been admitted. There are now on the book~ °53 members, 
1555 associates, 14 honorary members, and 387 students, together 
2809 of all classes, : 

THE difficulty attendant on the removal of the 81-ton gun from 
Woolwich to Shoeburyness is being solved by the Lords of the 
Admiralty, who are now engaged in the building of a specially con- 
structed vessel for oar the monster weapon, mounted on its 
carriage, and weighing altogether 120 tons, to the long range at the 
mouth of the Thames, to be tried against armour-plates, and to 
have its range and accuracy tested. 

As to the forthcoming visit of the Royal Agricultural Show to 
Birmingham, it is made known that Mr. J. B. Lythall, secretary to 
the local committee, has reported to the council that the London 
and North-Western Railway have laid down sidings for unloading 
goods and cattle where their line approaches nearest to the show 
yards, and that probably the water supply will be freely granted 

y the corporation. Entries for implements and machinery will 
close on May Ist. 

THE directors of Bolekow, Vaughan, and Company, have issue 
their report for the year ending the 31st December last, which 
shows £176,709 profit available for distribution. Of this amount 
they recommend that £24,224 should be set apart for payment of 
interest on dividends ; £8000 for dividends on preference shares ; 
£76,562 for dividend on A shares, equal to 8? per cent.; and 
£65,625 for the payment of a dividend of similar amount on the 
B shares, leaving a balance of £2298 to be carried forward. 

Ar the Krupp steelworks at Essen, preparations are being made 
for making a gun that is to weigh 126 tons, which is intended to carry 
a shot to pierce an armour plate 0°610m.—2ft.—in thickness, The 
following are the principal dimensions of this gun, as compared 
with the English gun of 82 tons :— 





Krupp’s gun, English gun, 
126 tons. 2 tons. 
Calibre .. .. . «. 450°millimetres .. 300 millimetres 
— of grooved part 6°360m 7'250m 
Totallength.. .. .. .. ® 8°070m 
Weight o 125,930 kil, 82,000 kil. 


aera eee 
Weight of projectile. + eo 1048 kil 753 

REFERRING to the petition on the subject of noxious fumes from 

factories, presented to Parliament a short time back, which we 

rinted last week, we observe that the Duke of Northumberland 

as given notice that he intends on the 23rd inst. to move that an 
humble address be presented to her Majesty praying for the 
appointment of a Royal Commission to inquire into the working 
and management of works and manufactories smelting, burning, 
or converting ores and minerals by which sulphurous acid, 
sulphuretted hydrogen and ammoniacal or other gases are given 
off, to ascertain the effect produced thereby on animal and 
vegetable life, and to report on the means to be adopted for the 
prevention of injury thereto arising from the exhalations of such 
acids and gases, and upon the legislative measures required for this 
purpose. 

AFTER a period of very arduous labour, extending over a series 
of years, the Cadzow Colliery Company (Limited) have been success- 
ful in finding coal in two of the shafts they have sunk at Low 
Waters, Hamilton, Lanarkshire. The mineral was first struck in 
No. 2 pit on the 3rd February, and it was also found in No. 3 
~ on the 26th ult. The coal found in both instances is what is 

nown in this quarter as the ell seam, and it is discovered to be 
7ft. 6in, in thickness, and of very superior quality. This colliery 
is the most extensive of several new workings which are in course 
of being opened in the locality, the field, which is leased from the 
Duke of Hamilton, covering an area of upwards of 500 acres. The 
most improved machinery has been provided for working the pits, 
which by means of a branch railway, a mile and a-half in length, 
have been brought into Communication with the Caledonian Rail- 
way, at a point near Hamilton station. 

THE mining engineers of South Staffordshire, who made a com- 
mendable effort some few months ago to secure a coal cutter which 


should be of practical service in the mines of South Staffordshire, . 


but without any very satisfactory issue, contemplate the affording 
of further facilities to inventors of this class of machinery, by de- 
vising trials, to take place, perhaps, during the coming summer. 
At the meeting of the South Staffordshire and East Worcestershire 
Institute of Mining Engineers, Mr. Hurd, of the firm of Hurd 
and Simpson, read a paper upon the coal-cutting machine with 
which his name is associated, and offered, at his own cost, to send 
at once a specimen to any pit which might be selected. He also 
promised that if it should not prove satisfactory, it should be taken 
away again without any expense to the owner of the pit. It was 
pointed out to Mr. Hurd that after the late trials the mining 
engineers had no great confidence in the applicability of coal-cutting 
machines to the requirements of the South Staffordshire basin ; 
but, nevertheless, Mr. Hurd was encouraged to expect that the 
Institute might again take up the subject, 


Tue New York Iron Age gives several tables of statistics of a 
good deal of interest. In one instance the figures refer to the work 
done at the Edgar Thomson Steel Works by a pair of 5-ton Bes- 
semer converters working single turn in the week ending February 
19, 1876. The number of heats blown was 119, the ingots pro- 
duced 707—equal to 340 tons of 2240 lb. each; of ingots Tioisd, 
709; of rails rolled of 60 1b. to the yard, 560—equal to 1330 tons of 
2240 lb. each; of vessels’ buttoms used, 8; and of average heats per 
bottom, 14g. There were 119 “‘ blows” in all, the largest number 
in any one day being 22, the whole working hours being 70, —— 
turn. Twenty-five of the rails were 60ft. in length, and were for 
the bridge of the P, Ft. W.C. Railway across the Beaver River 
near Brighton. The same paper publishes, from advanced sheets 
forwarded by Mr. James Swank, secretary of the American Iron 
and Steel Association, statistics showing the number, capacity, &c., 
of all the iron and steel works in the United States. The figures, in 
brief, show that there are 713 completed blast furnaces of an annual 
capacity of 5,439,230 net tons; there are 332 rolling mills; there are 
4475 single puddling furnaces, each double furnace counting as two 
single ones ; the rolling mills have an annual capacity of 4,189,760 
net tons of finished iron; the rail mills can yearly produce 
1,940,300 tons of heavy rails; there are 11 Bessemer steel works, 
with 24 converters and an annual capacity of 500,000 tons of ingots. 
The number of open hearth steel works is 16, and of open hearth 
furnaces 22, their annual production in ingots being 45,000 tons. 
The number of crucible and other steel works is 39, with an estimated 
output of 108,250 tons of merchantable steel. There are 39 
Catalan forges making blooms direct from the ore, capable of pro- 
ducing 59,450 tons of blooms and billets. Most of the works are 
on the Atlantic seaboard or the eastern section of the union. The 
figures are sufficiently ponderous to be of much interest here, 
although it is apparent that should any sudden demand for steel 
rails arise, the home works would not be in a position to supply the 
whole unless plenty of time were given. 
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For a long time the want of some simple and efficient method 
of testing the efficiency of any tanning solution or material has 
been experienced by leather makers. is want appears to be 
supplied by the very simple and elegant little apparatus illus- 
trated in the accompanying engraving, and introduced into this 
country by Messrs. Thos. Christy and Co., of Fenchurch-street. 
The principle involved is very simple ; it consists in forcing a 
solution containing tannin through a piece of hide, The density 
of the solution is taken before and after the operation, and a 
comparison of the densities enables the value of the solution to 
be readily determined. Fig. 1 is a perspective view, and Fig. 2 
is a section showing the internal arrangement. Having taken a 
small piece of raw hide, and placed it inside on the base of the 
apparatus, the india-rubber cover is closed down over it, and 
secured by the screws in the claws. The liquid to be tested is 
then poured in on the top of the piece of hide through the small 
opening, which is fitted with a screw stopper B. This done, pres- 
sure is brought to bear by turning’ the perpendicular main screw 
V, at the'bottom of which is attached a brass disc, which ually 
compresses the india-rubber cover, and forces the liquid to filter 
through the hide. The screw must be tightened up occasionally 
so as to maintain the pressure. A glass is placed beneath the 
machine to receive the liquid, which percolates drop drop. 
When sufficient has been obtained to fill a small test glass the 
density is taken. To do this the glass should be filled with the 
first liquid kept in reserve, and the tannometer inserted. Ina 
few minutes it will become steady, and the degree is then 
noted, The same process must be repeated with the filtered 
liquid. The difference of degrees between the two densities 
shows the percentage of tannin in the analysed substance. 
This difference is multiplied by 40 if 24 grammes of stuff are 
put to 100 gr. water; by 20, if 5 grammes; by 10, if 10 
grammes ; and by 5, if 20 grammes. For instance, if the tan- 
nometer marks for the first liquid 2°8, and for the second 1:3, 
the difference, 1°5, or 14 degrees, must be multiplied by 40 if 
we have taken 24 grammes, which gives 60 per cent, of tannin ; 
20 if we have taken 5 grammes, which gives 30 per cent. of 
tannin ; 10 if we have taken 10 grammes, which gives 15 per 
cent, of tannin. 4 

The tannometer referred to is practically a hydrometer, which 
is supplied with the instrument. The device is very elegant, 
and we understand that the results obtained are perfectly 
accurate ard reliable. With it were detected the valuable pro- 
perties of balsamo carpon, which, when gathered ripe and the 
gum taken off free from the fibre of the pod, contains 80 per 
cent, of tannic acid. It is this gum.which “weights” the 
leather, Mr. Christy informs us he has sent the seed to 
Ceylon, and it is now grown there. Gall-nuts are liked by 
the tanners, but it is now found that the property of gallic 
acid is to open the pores and allow the “ weighting "’ 
materials to enter the hide, With this small machine tanners 
and chemists in Australia and India can test the bark from 
different trees, some of which are known to yield tannic acid, 
and are employed for the manufacture of ink and dye, but 
have never been used for tanning leather. The hide takes from 
the solution all the properties it requires when the substance 
is filtered. We may say, in concluding, that some experiments 
were ——_ bevy pence ly charging ye on with 
impure which, when it been passed was per- 
fectly clarified and ready far sale. 








THE MANUFACTURE OF DYNAMITE. 


Ovr illustrations show the apparatus commonly used for the 
paration,of nytroglycerine, the dangerous substance to the 
properties of which the fearful slaughter at Bremerhaven is due. 
A contemporary states that Nobel, the inventor of dynamite, [tried 
many experiments ‘“‘in order to bring nitroglycerine within the 
range of articles of transport, and finally hit by aecident upon the 


TESTING APPARATUS. 


SECTION 





one which resulted in ‘the product’on ‘of the powder known as 
dynamite.” This description is a severe criticism on the inventor 
and his discovery, for every change of temperature produces free 
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nitroglycerine from dynamite, and the latter substance is thus far 
more dangerous than the former ; and an otonat to send dynamite 
over land or sea will soonfshow how it is regarded as an article of 
freight. by railroad and ship authorities. 





ly commenced by mixing 2 parts nitric acid 
acid. This mixture heats rogeprr sep 
cool, Then 1 part glycerine is added 
by ethod 


vat 3 being a reservoir of water. 
with a box, C, which is lined with lead, and divided into compart- 
ments which into the trough, D. This box is ided with 





machinery to give it an oscillating motion, indicated by the dotted 





lines; it also has a thermometer to show the temperature. A con- 
stant stream of cold water is made to flow around the vat, D, and 
out at N, As soon as ye en ry is ready, the acid is allowed to 
flow through A into C, and the a through B into the same 
vessel. At the same time an ting motion is imparted to C by 
workmen who are stationed at a distance of thirty or forty feet, 
protected by a strong wall, As soon asall the ine has flowed 
the operation may be considered as ended, for the nitration 
place instantly. The oil from D is drawn into the vat below, 
which is half fi with water. The nitroglycerine sinks to the 
Th ulrogiyerine Cae aatere the next step is to 
e now ‘or use, the n 
mix the oil with inert silica. The ial earth has three con- 
stituents which must be removed—water, organic salt, and coarse 
gravel. The first two are removed by calcining at a red heat in an 
oven with four shelves, one above the other, on which the sarth is 
placed and slowly pushed from the upper. to the lower. The 
organic matter w: is considered dangerous to the stability of 
the dynamite, but which is less dangerous than the nytroglycerine, 
is thus burnt out. It is then pressed with hard rollers and sifted, 
which separates it from the larger grains, It is now ready for 


: 





























Fifty pounds of the infusorial sand are put into flat wooden tanks 
and covered with 150 lb. albeadipoes®ss when the workmen mix them 
with thenaked hand. Gloves ofindiarubber were at first provided, but 
the workmen preferred to knead the mixture with the free hands. In 
half an hour the incorporation of the oil with the sand is complete, 
and the dynamite is ready for a cartridge moulds. ‘fhe car- 
tridges are simple cylinders, pro’ by parchment paper. If 
ordinary paper is used the soaks into it, and there is great 
danger of premature explosion. Dynamite is a brownish grey, 

ti reddish, inod $ greasy mass, having the spe- 
cific gravity of 16. When i by an ordinary flame it burns 
up quickly without detonation, and must therefore be fired with a 
patent exploder containing fulminate of silver enclosed in a copper 
capsu'e. When in its normal state, it requires a heavy blow of a 
hammer on an anvil to explode it, and even then only the por- 
tions struck are fired. Nitroglycerine, however, is easily exploded 
by percussion, and it exudes from dynamite on the slightest 
change of the temperature ; and the wood of the boxes in which 
per is packed becomes, by slow degrees, impregnated with 
nitroglycerine, and forms a most dangerously explosive material, 
which may give rise to serious accidents in wareh where it is 
stored. ‘ 

The sulphuric acid used in this a manufacture is the oil 
of. vitriol of commerce, an acid too well known to need description 
here, The nitric acid is usually made from native saltpetre, im- 
ported from Chili or elsewhere; and as it is required to ke highly 
concentrated, the preparation of it is a peculiar process, whicl: is 
shown in Fig. 2. In a cast iron vessel, A, is p the nitrate 
to be operated upon, to which is added, by means of a funnel, 
strong sulphuric acid. The lid is replaced, and the vessel con- 
petra | by means of the clay-lined tube, B, with the glass tube, C, 
dipping into the large stoneware flask, D, which serves the purpose 
of a receiver. This flask is connected by means of a tube, a, to a 
similar vessel, D’, and that to a third vessel, D", and so on, in order 
to completely condense the vapours which might have escaped 
through the , second, and third vessels. The iron vessel, A, is 
heated by means of the fire placed in the hearth, F, the smoke and 
hot being carried off by G, H. ‘At the onset of the operation, 
the + ma a. is 80 ted as to shut off the lower channel and 
cause the smoke and hot gases to through E, heating the 
vessels, D, D’ and D", this precaution being required to prevent their 
cracking by the hot acid vapours entering from A. soon, how- 
ever, as the distillation has fairly commenced, the damper is 
altered to shut off E, and pass the hot air and gases through G. 
The product from each retort is so mixed that the average ific 
gravity shall be equal to 47 deg. or 48 deg. B, A weaker acid than 
this does not work well. 

The acids being mixed as above described; the next step is the 
mixture of them with the infusorial earth, called by the Germans 
kieselguhr, which is found in most countries. The polishing 
powders known as tripoli and electro-silicon are imens of it ; 
and it is composed of the skeletons of a vast number of diatoms, 
which yield a spongy silica, wpe ( adapted for a polishing 
powder, or as an absorbent for oils and liquids. It is also used in 
the preparation of soluble glass for pigments, and fireproof packing 
and numerous other purposes. A microscopic view of a portion of 
this substance is shown in Fig. 3, which fully exhibits the remark- 
able porosity which makes it adaptable for absorbing the perilous 
fluid which gives it its efficiency as an explosive.—Scientific Ameri- 
can, 














LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The twenty-third annual ae held. on Saturday, 
the 4th inst., in the great hall of the ty of Arts, It was well 

attended, the chair being occupied 
by Mr. a Newton, C.E., 
president. ter the reception of 
minutes of preceding sitting, the 
election of new mem! was 
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THE BRITISH TRON TRADE ASSOCIATION. 
Ow1nc to want of space we were compelled to hold over last 


week the concluding portion of our report of the proceedings of | ‘Bei 


the British Iron Trade Association. The subject discussed was— 
“Separate Lines of Railways for Mineral and Passenger traffic.” 

The secretary (Mr. J. Jones) said that recent events had shown 
that, notwithstanding all the improvements that had been intro- 
duced i of conducting traffic on the heavy lines of rail- 
way, very serious defects still existed. Fast goods trains and 
mineral trains were run between fast passenger trains, and had to 
dodge them as best they could, and when the signalling arrange- 
ments were defective, or some slight breakdown occurred, most 
serious mences arose, The late accident on the Great Northern 
did not alone ; there had been many other similar occurrences, 
though the results had not been so lamentable ; and public atten- 
tion was now being directed to the great importance of having the 
goods and mineral traffic kept entirely distinct from the r 
traffic when the traffic on the whole railway should peowast pamne 4 
limit, Of course there must bea considerable number of lines 
where it would be quite out of the question to suggest that 
these two classes of traffic should be kept separate, but on the 
other hand, it did seem that the time was now come when it 
had b almost impossible for the principal railway companies 
to conduct the increased traffic with anything like safety or security, 
unless the two classes of traffic were separated. Public opinion 
was turning very much in that direction, and railway companies 
themselves had admitted the propriety of doing something of that 
kind, because the principal companies running north from London 
had duplicated their lines for a considerable distance. No doubt 
objection would be raised on the ground that such a separation 
would entail a great additional expenditure, and so reduce the 
dividends. But perhaps that well not be found to be a very 
powerful argument, because he believed it was the opinion of 

inent eng s that, i idered, the proper method 
of conducting the mineral and goods service was by complete 
heavy trains, running at a slow rate of speed, but running con- 
tinously. One of the most eminent engineers of the day had 
exp i his opinion that with a rate of fifteen miles per hour, 
the engines being adapted to that particular class of traffic, gouds 
and minerals could be carried much more economically than at 
present, the permanent way not being injured to anything like the 
same extent, and the wear and tear of rolling stock being much 
less. He did not propose to move any resolution upon the subject, 
because probably the time had hardly come when it was ripe for 
decision, but he wished to introduce it for discussion, as he 
believed it was one of great interest and importance to the iron 
and coal industries. 

Mr. LL. Bell, M.P., said if the association were to commit 
itself to the sentiments enunciated by the secretary, they would 
damage their reputation for consistency and sound judgment. 
There were two things to be considered, the safety of the passengers 
and the cheapness of the goods traffic. How were these two things 
to be dealt with in the way Mr. Jones proposed? As an iron 
trade association they had nothing to do with the question of 
working the goods traffic so as not to increase the danger to which 
passengers were exposed. That was a question solely for the 
railways and the public, and it seemed quite clear to him that if 
Mr. Jones’ suggestion were adopted there must be a great increase, 
not only in the passenger, but also in the goods rates. The 
duplication of the lines would even not secure the safety of the 
passengers, for the goods trains would be compelled from time to 
time to pass over the other lines in order to communicate with the 
other side of the railway. Mr. Jones had said that when the 
traffic reached certain limits the lines must be doubled. Why, at 
present that was acted upon. The Great-Northern had doubled a 

reat many lines, and on the North Eastern wherever the trafftc 
me too crowded the lines were doubled. Then with regard to 
what eminent engineers might say, he had heard such divergence 
of opinion among them in committees of the House of Commons, 
that he very much questioned whether the opinion of any one 
eminent engineer was entitled to any extraordinary amount of 
respect. He could quote the opinion of an engineer, who was not 
only very eminent but strictly honest in matters of this kind— the 
engineer of the North-Eastern Railway—who when consulted by 
the board stated that he did not think there would be any 
increased safety whatever by the doubling of the lines, because the 
accidents did not commonly happen in consequence of one train 
overtaking another, but in shunting, one train crossing a line 
occupied by another. , 

Mr. Samuelson, M.P., regretted that the subject had been brought 
forward. If he had supposed that Mr. Jones would have treated 
it as he had, he should have recommended him not to bring it for- 
ward. If figures had been produced proving that by separating 
the goods and mineral traffic from the passenger traffic, goods and 
minerals could be carried at a cheaper rate, then the association 
would have been fully justified in considering the question. Per- 
sonally, he believed in the separation of goods and passenger traffic, 
but he attended the conference simply as an ironmaster, and Mr, 
Jones’ speech had led to the statement from Mr. Bell that if the 
separation of the traffic took place, the rates would be necessarily 
ine No proof had been given of the accuracy of that state- 
ment, and it ought not to go forth as having been accepted by the 
association that such a separation would necessarily injure the 
irontraders, any more than it should be accepted that it would 
necessarily be a benefit tothe trade. If anything could be advanced 
to prove that money would be saved by the separation, it would be 
desirable to continue the discussion ; otherwise it would be better 
to conclude it, so that it might not go forth to the public that they 
had meddled with an abstract question which did not concern 














em. 
Mr. Bleckley also thought this was not a subject which could be 
7 discussed by the association. 

r. Leeman, M.P., thought the secretary must have had in his 
mind some idea of legislative action in the matter, but how was 
that tobe secured? After deprecating the action of the Legislature 
upon this particular industry, would it be wise for the association 
at the very outset of its career to make it known that one of its 
first subjects of di ion was the desirability of legislative action. 
No gentlemen present would dream of asking for legislative action 
to compel railway companies to construct two sets of lines, one for 
the minerals and goods, and the other for passengers. It had been 
gaid that the North-Western was at this very moment doubling 
their lines for that purpose, but they were doing no such thing. 
They were doing nothing beyond what the North-Eastern were 
doing, namely, doubling the lines where the traffic was so great as 
to necessitate it. Had the North-Western come to a determination 
that they would use the double lines separately? Would th 
allow themselves to be brought under compulsory powers, by whieh 
the miners! trains must always run on one set of rails and the 
passenger trains on another set? But that was what Mr. Jones’ 
a seemed to point to. The North-Eastern, too, were doubling 
their lines down to different portions of their system, but 
they did not exclude themselves from using the lin 
when necessary, for any purpose. As the president h 
mentioned in his opening address, there was railway connection all 
the way from Middlesbrough to Scuth Wales. Could it for one 
moment be argued that every ounce of the mineral or goods traffic 
between those parts should be carried upon a distinct set of rails 
laid down for that purpose exclusively, and never touch the 
= lines? The impracticability of the scheme was manifest. 

ad Mr. Jones taken into account the cost that would be entailed 
upon the railway companies? The object of the association was 
to see that the min were carried as cheaply and expeditiously 
as possible, the safety of the public being outside the purposes of 
the association ; and he submitted that it would be impossible to 
spend the hundreds of millions sterling that would be required 
without getting some dividends for it. The North-Eastern were 








it tosome such expenditure, but 
the worst policy that mineral owners could p! themselves to 
would be to seek to compel the railway companies to carry the 
minerals upon separate lines, whether it was to their convenience 
to do it or not. The whole question might be safely left to the 
railway companies themselves. 

* , jun., was glad that the subject had been brought 
forward for discussion. Mr. Leeman’s speech showed that the 
North-Eastern Company were doing just what Mr. Jones advised 
—laying down double lines wherever the traffic became too great 
for the existing rails, 

Mr. Lancaster said he understood Mr. Jones to ask that the 
question should be discussed on the ground that it affected the 
iron and coal trade, as the present confused system of railway 
transit added to the cost of those articles. On the Continent, 
where there was less mger traffic, and where the main lines 
were less confused with an excessive number of trains, a mineral 
traffic was conveyed that none of the English companies had ever 
yet attem: or dare face, on the score of cost. Mr. Jones was 
therefore fully justified in bringing the question forward as bearing 
upon the cheapening the conveyance of minerals, and thereby the 
cost of manufacturing iron. If, however, Mr. Jones desired to 
ask the Legislature to interfere, such a course would be wholly 
inadvisable. 

Mr. Markham said the welfare of the industries with which the 
association was conriected was inseparably bound up with the rates 
they had to pay, and he had no hesitation in expressing his 


opinion that on small and main lines of railway the traffic ought to | P 


be separated so as to produce a more uniform rate of speed. The 
Midland Company been e ed in duplicating for some time, 
and the North-Eastern, which had never been very rapid in their 
progress, had lately got a glimmering of what they ought to do, 
and had begun to do that which ought to have been done years 
ago. He had no doubt the time would come when it would be 
necessary to separate the traffic, and by so doing they would get 
their minerals carried at a rate which they had never yet 
obtained. 

Mr. Adams quite agreed that the importance of the subject fully 
justified Mr. Jones in bringing it forward, but he could not agree 
with Mr. Leeman and Mr. Bell that the safety of the passengers 
had nothing to do with the mineral operations. He fancied that 
even the Great Northern would require some increase in the cost 
of carrying minerals in order to pay £20,000 or £30,000 for killing 
their passengers, if their dividends were to be kept up. To escape 
from paying compensation they must have a direct and positive 
influence upon the cost of carrying the minerals of the country. 
He thought the time had arrived when all cross-shunting should 
be done away with; duplicate lines should be adopted at every 
junction where exchange of traffic took place, and the main line 
should be kept as clear at the station and junction as at any 
intermediate point. 

Mr. Wilson Lloyd thought it would be much cheaper to have 
independent lines for minerals. He believed, for instance, it 
would be much cheaper for the heavy traffic between London and 
Birmingham to go on independent lines than through expensive 
towns. 

Mr. Jones in reply said he knew of a district where nearly the 
whole mineral traffic connected with the ironworks was conducted 
by one railway, and the traders had very strongly expressed their 
views that their trade was very much hampered and retarded 
owing to the railway company being greatly behind in making the 
requisite arrangements for conducting the traffic. It became amatter 
of very great importance to the iron industries of this country that 
everything should be done in order to secure the greatest economy 
in carrying the goods, and the greatest security taken that the trains 
should arrive punctually. At present there were no mineral rates 
in this country that could compare with those charged in very 
many parts of the Continent. With regard to the statement that 
if the lines were duplicated the rates must be increased, of course 
if the North-Eastern, for instance, thought it requisite to pay its 
proprietors from 9 to 10 per cent. when the money could be obtained 
for public works at 44 per cent., the question arose whether if the 
Government had control of the railway property they might not 
be content with 44 per cent., and give the traders the advantage 
of a corresponding reduction in the rates, 

Mr. Markham said the cost of doubling the Midland Railway 
through an agricultural district had been £20,000 a mile. 

Mr. Bleckley, in introducing the subject of the Factory Acts, 
said it had been found necessary to divide children into two 
categories, one under the title of ‘‘ young persons,” and the other 
“Children,” the latter being only half their time at work. It had 
not yet been found practicable to apply the principle of half time 
to ironworks. He had been asked by the commissioners whether 
it would not be possible to do it, and his answer was that, in the 
first place, he would not like to introduce children of such tender 
age into ironworks ; and, in the next place, he doubted whether 
relays of children could be obtained. hether it was that iron- 
workers were not so prolific as cotton spinners, he did not know, but 
there did not seem to be such a stream of children ready to work 
in ironworks as in cotton mills, The consequence was that before 
they became “‘ young persons,” the children were not employed 
at all, and it was a ode upon men engaged in rolling mills 
that they were not able to bring their children to work under them 
until they were thirteen years of age. It had been recommended 
by some of the Staffordshire ironmasters that they could be 
employed in puddling at an earlier age. He did not quite agree 
with that, but he thought it quite possible and proper that when 
twelve years old they should allowed, upon the production of 
an educational certificate satisfactory to the 4 ep to enter a 
rolling mill. This would assist the men who had children, and 
who at present were placed at a disadvantage through not being 
able to save their half time. It should be remembered that a 
“factory” was a place within four walls, the sanitary condition 
of which was considered injurious to children, and that agricul- 
tural children were allowed to become “‘ young persons” at the 
age of twelve. Considering that children in a rolling mill were not 
employed continuously, but sa f a very small portion of the day 
from time to time, were allowed a good deal of rest, and carried 
on their work under healthy conditions, he thought there was 
reasonable ground for asking, now that the subject was before the 
Legislature, that children of men employed in rolling mills should 
at twelve years of age be permitted to take their place in the 
mill. He wished to add to Mr. Smith’s resolution a recommenda- 
tion that the committee should also consider the subject of the 
working of the Factory Act. 

Mr. Whitwell had nodoubt that as enlightenment spread through- 
out the country the age of thirteen as that in which children 
became “‘ young persons” would universally prevail. He would 
be sorry to see children in rolling mills before they were thirteen. 

It was then agreed to refer the subject of the working of the 
Factory Act to the board. 

The board was also requested to give their attention to all 
parliamentary bills that might directly or indirectly affect the iron 
and steel trades; and to take such steps as they might feel neces- 
sary for making arrangements with some gentleman going out to 
Philadelphia to obtain a report upon the iron and steel exhibits 
at the International Exhibition. 

Mr. Lancaster proposed a he 
for the manner in which he 
conference. 

Mr. Whitwell seconded the motion. ; 

‘The President acknowl the vote, and spoke in high 
terms of the part taken by the secretary in securing the success 
of the meeting. 

The conference then terminated. 


vote of thanks to the president 
conducted the business of the 


THE CHANNEL RAILWAY.* 


Ever since the commencement of the present century there has 
been evinced a very firmly rooted conviction that there ought to be 
aline of communication established between England and the 
Continent of Europe, other than that afforded by the passage of 
steamships between shore and shore. That there ought to be, in 
fact, a direct and an unbroken route between land fs» ar by land, 
or at least by a dry way, as by a wet way—the Suez Canal—there 
now is between ocean and ocean. Many master minds have been 
engaged in working out this interesting and important a we ae 
and at intervals the tion has been brought prominently before 
the world by one or the other of those whose ideas hitherto have 
ory to be, some rather in advance of, and others very greatly 

hind, their generation. But although so many schemes have 
been advanced, and so much time and money have been expended 
upon the question, we do not appear to be very much nearer its 

ractical solution now than we have been se times previously. 

udging, however, from the active interest now being evinced in 
the matter by some of the leading engineers of both nations most 
directly interested, it would seem that there is an intention to 
endeavour to give effect to the proposition to unite England and 
France, if not by a high road, at any rate by a dry one. 

There are three main questions which have to be answered before 
effect can be pose to this idea. The first is, Can it be done? the 
second, Can the necessary capital be obtained? and the third, Will 
it prove a commercial success? or in other and plainer words, Will 
it pay? In reply to the first question, the author need hardly say 
that with time, and capital at his command, the engineer can effect 
any material change the face of the earth may require for practical 
urposes, and can carry out any works which circumstances or the 





exigencies of the times may demand. The second question is one of 
finance, and its answer depends mainly, if not entirely, upon that 
given to the third. If it can be shown on authority to be a profit- 
able investment, there will be no lack of — when required, 
The third question, like the second, can only be answered pro- 
visionally ; but from the careful computations of those who have 
gone deeply into the matter, it would seem that a good case is 
made out for the proposed investment. 

In the present paper the author proposes to consider mainly the 
first of the three questions, although the last will receive some 
consideration. It willbe as well, in the first place, to state what 
has been done, and what propositions have been advanced with a 
view of solving the salen of a Channel railway. It will be 
remembered by some that the author read a paper before the Society 
on ‘“{English and Continental Intercommunication” in October 
1869. In that paper he described in detail most of the important 
projects which had been brought before the public from time to 
time. It will, therefore, only be necessary now to recapitulate in 
brief, with one exception—that of Sir John Hawkshaw’s scheme— 
what he then stated at length, classifying them under the heads 
of tunnels, tubes, bridges, and ferries, 


TUNNELS, 


The first proposition to unite England and France was made in 
1802, by Monsieur Mathieu, whose plans were laid before the First 
Napoleon, then First Consul, and were afterwards exhibited at the 
Luxembourg and public galleries in Paris. They have, however, 
long since been lost, and with them the proposed method of carry- 
ing out the work. 

The most distinguished name on the Continent in connection 
with the present subject is that of M. Thomé de Gamond, a French 
engineer, whose life for more than forty years was devoted to the 
endeavour to construct a tunnel beneath the Straits of Dover, 
whereby to place England and France in direct communication. 

is eminent man passed away from the scene of his earthly 

labours on the Ist of February last, in his 69th year, and the 
author deems the present a fitting opportunity for a brief memoir 
of one whose scientific attainments, and whose irreproachable 
character, won for him the love of many and the regard of all. 
M. de Gamond, who was born in October, 1807, was descended 
from an old family, and had been qualified for the profession of 
his choice by a thorough liberal as well as scientific education, and 
he was possessed of extensive and varied information and attain- 
ments. He commenced the study of his great project, the Sub- 
marine Tunnel, so far back as 1833; and in the course of his 
investigations made no less than 1500 experimental borings in 
France and England, to determine the inclination of the strata, 
besides diving three times to the bottom of the Ch 1 in order to 
bring up specimens of its bed. On the last of these occasions he 
was attacked by conger eels or dog fish, and was severely wounded. 
He exhibited his plans at the London Exhibition of 1802, and the 
Paris Exhibition of 1867, and he published very complete works 
upon the subject in 1857 and in 1869, the latter volume having 
been translated into English. M. de Gamond was an active con- 
tributor to engineering literature, and his works on the Nicaragua 
Canal, the enlargement of the city of Lisbon, the reconstruction 
of the Port of Narbonne, and others, show a breadth of view not 
often displayed in works written with a professional object, and 
manifestly due to the quality and extent of his general culture. 
One of his last works, “‘ Mémoire sur le Régime des Eaux Courantes,” 
in which he advocated the gradual canalisation of the French rivers, 
with a view to lessening the cost of transporting heavy goods, to 
facilitating irrigation, and to avoiding the recurrence of the dis- 
astrous floods from which large tracts of country have recently 
suffered so grievously, might be studied with much advantage by 
English engineers. M. de Gamond lived long enough to see the 
project of the Submarine Tunnel, so long laughed at as a dream, 
adopted by eminent engineers in both countries, and supported by 
financial authorities, and to be sure that an attempt, at least, 
would be made to carry it into effect; but he did not live long 
enough to reap the fruits of his persevering labours. He had 
ony through all the privations and anxieties of the siege of 

aris, and through all the horrors of the brief dominion of the 
Commune, These events, together with harassing private anxieties, 
did much to subdue his originally gay and — nature, and 
physical decay soon followed. His end was calm and peaceful, 
without pain or loss of mental faculties ; and his remains were 
followed to the grave, not only by numerous private friends, but 
also by many members of his own profession, in which, as well as 
by all who knew the simplicity and uprightness of his character, he 
was much beloved and re 

M. de Gamond’s tunnel scheme in course of time became absorbed 
ha of other engineers, which will be dealt with at length 

ter on. ; 

Mr. W. Austin’s scheme consisted of a three-way tunnel from 
Folkestone to Cape Grisnez. It was to consist of a boring lined with 
masonry, with a mid-way ventilating shaft placed on the Varne. 
The trains were to run through from the railways on either side. 
The estimate for the works was £17,600,000. 

Mr. George Remington proposed a tunnel railway from Dunge- 
ness to Cape Grisnez below the chalk, and constructed in the 
Wealden formation. The works were to commence three and a- 
half miles inland on the English coast, by a junction with the 
South-Eastern Railway, terminating by a junction with the French 
railways on the other side of the Channel. There were to be three 
ventilating shafts in the Channel, the central shaft being built on 
the Varne. The estimated cost of the works was £6,998,200. 

M. Alexander Vacherot had a scheme for a tunnel to be con- 
structed of concrete on the bed of the Channel, so as to form a 
monolith when completed. ; 





TUBES, 


One of the most persistent and consistent, as well as one of the 
first advocates of a Channel railway, was Mr. James Chalmers, 
who proposed a wrought iron tube lined with brickwork and laid 








* Paper read before the Society of Engineers, by Mr. Perry F, Nursey. 








Marce 10, 1876. 


THE ENGINEER 


173 








on the bed of the sea, having ventilating towers at intervals. He 
advocated two tubes, each containing a single line of ees and 
having three main ventilating shafts across the Channel—one 
placed midway, and one about a mile from either shore. The 


= to be form, and the estimate was 
Mr. Charles Marsden’s proposition consisted in a boiler-plate 


tube made with a double skin, the annular space being filled in 
with concrete. The lengths of tube were to be joined up ina 
somewhat complex, if not an impossible manner. Venti 
shafts were to be di with, and ventilation was to be I 
on from each end of the tube by the alternate abstraction of air 
from, and forcing air into, the tube. Mr. Marsden’s estimate was 
£12, 360,000. . 

Mr. J. F. Bateman, in conjunction with M. Julian Révy, an 
Austrian —— a circular cast iron tube for —Ts 
a railway. e scheme was carefully worked out, and in 
many niceties of detail, The tube was to be commenced on one 
side of the Channel, and built up inside a chamber or bell, which 
was to be constantly pushed forward as the work progressed, 
leaving the constantly rey og tube behind it. The route pro- 
posed was from Dover to Cape Grisnez, and the traffic was to be 
worked by pneumatic pressure, the inside of the tube being turned 
and faced and left perfectly truevat the finish. The estimated cost 
was £8,000,000. P 

Mr. Zerah Colburn proposed to construct a tube in sections in a 
dry dock on the coast. The tube was to pass through the dock 
gates, in which there was a kind of stuffing-box arrangement, as 
each length of, say, 1000ft. was added to the tube, water was to 
be admitted into the dock and the whole floated out, the gates 
closing on the rear end of the tube and holding it tight for the 
next length to be added. 

Such were the leading schemes for uniting England and France 
under the sea by tunnel or tube, which were pro up to the 
date of the author’s previous paper. He will now briefly recapitu- 
late those projects which had for their object the rt of 
goods and passengers on the surface of the sea as well as above it. 


FERRIES. 7 

The late Mr. John Grantham proposed an improved steam 
packet service, consisting of vessels 400ft. long, 45ft. beam, and 
600 nominal horse-power. They were to be cellular, built of steel, 
to draw only 6ft. Gin. of water, and to steer from either end to 
save the necessity of turning. Mr. Grantham did not propose to 
carry trains across, as it would involve heavy harbour works on 
both sides of the Channel. 

Mr. John Fowler, with whom were associated Mr. Abernethy 
and Mr. Wilson, proposed to improve the harbourage at Dover 
and at Andresselles, and to have a service of steam ferry boats 
which should carry the trains between those points. The vessels 
were to be 450ft. long, 57ft. beam, and 80ft. across the paddle- 
boxes, propelled oe of 1500-horse power. They pro} 
to connect the harbour at Audreselles by railway with the Chemin 
de Fer du Nord. The estimate was £2,000,000. 

Mr. J. H. Parsons proposed a vessel of shallow draught consisting 
of four pontoons connected together by cross girders, and pro- 
pelled by six paddles, three being placed forward and three aft. 

e construction was to be such as to render the vessel indepen- 
dent of the tide in crossing the bar at Boulogne, thus making the 
service direct instead of tidal. : 


BRIDGES. 

The most notable scheme for carrying a bridge across the 
channel was that of M. Charles Boutet. The bridge was to start 
from the Dover hills at a point t. above sea level near the 
Shakespeare Cliff, and to terminate at Blanc Nez, near Calais, the 
cliffs there being about the same height as on the English coast. 
The bridge was to be carried on twenty-nine piers of cast iron, each 
pier rising 460ft. above sea level. The eon orm was to be carried 
on a series of longitudinal steel wire cables connected transversely 
by smaller cables of the same material. The estimate for this 
bridge was £8,000,000, 

Mr. W. H. Barlow proposed a submerged bridge, which was of 
steel tubes carried on piers. The idea has since been further 
worked out by Mr. P. W. Barlow, and to it further reference will 
be made by the author. 

Mr. Charles Boyd prope a marine viaduct from Dover to 
Cape Grisnez, constructed with iron girders on 190 towers, 500ft. 
apart and 500ft. high above sea level, The estimate for this 
bridge was £30,000,000. 

Having referred to the schemes which were extant at the date of 
the author’s paper in 1869, he will now proceed to netice those 
projects which have since been placed before the public. Although 
communication by means of tunnels and tubes has not been lost 
sight of, a considerable amount of attention has been given to the 
problem of surface transit by means of improved vessels. This 
question has, in fact, been practically treated, and has to a certain 
extent received a practical solution in the construction of the 
Bessemer and the Castalia. 


THE BESSEMER. 


The facts connected with the Bessemer steamship, with her 
steady cabin, have been so recently and so prominently before the 
public, that it will be unnecessary for the author to do more than 
refer to them generally. The Bessemer is a fine vessel, which was 
constructed at Earle’s ree yard, Hull, and was launched 
on the 24th September, 1874, She has very much the appearance 
of a breastwork turret ship, Her bow and stern are shaped alike, 
and for 48ft. from each end she has a freeboard of about 3ft. only. 
Her total length at the water line is 350ft., and the raised central 
portion, rising 8ft. above the low bow and stern, is 254ft. long, 
extending the whole width of the vessel—60ft. over all, At 
launching, the Bessemer drew 7ft. 3in. of water, but when ready 
for sea she drew considerably more. The swinging saloon is 7Oft. 
long, and is placed in the centre of the vessel; the engines and 
boilers which drive the two pairs of paddle-wheels being placed in 
the lower part of the vessel at either end of the raised portion. 
The engines are of 750-horse power nominal, working -up to 
4600-horse power indicated, which it was estimated would be 
sufficient to give the vessel a speed of eighteen or twenty 
miles per hour. The two pairs of paddle-wheels are placed 
106ft. apart from the centres, and each wheel is 27ft. 10in. 
diameter, and fitted with twelve feathering floats. The 
swinging saloon is upheld on its axis by four steel supports, 
one at each end, and two close together in the middle. The 
hydraulic apparatus for adjusting the saloon was carefully worked 
out by Mr. Bessemer, the valves being arranged to work automa- 
tically by means of gyroscopic movement, which was expected to 
lessen considerably the amount of manual control. At her first 
trial trip the Bessemer had a most favourable run as to 5) r 
nearly aineteen miles an hour having been accomplish:d; her 
steering qualities proved to be good, and her machinery worked in 
a satisfactory manner. The Bessemer, however, has not as yet 
realised the expectations of her friends, and it is questionable 
whether in her present trim she ever will, 


THE CASTALIA, 

The twin-ship Castalia was the invention of Captain Dicey, and 
although she has performed the Channel passage several times, she 
is not yet permanently on the station. Bhe practically represents 
a vessel divided vertically from stem to stern, the two halves bein, 
separated, and the space being decked over, leaving a free channe 
for the water between, and in which her paddles are placed. Her 
length is 290ft., the breadth of each hull 17ft., and her total 
breadth 60ft., there being a space of 26ft. between the hulls. The 
vessel is fitted with two pairs of engines of the collective nominal 
power of 250 horses. ere is one paddle-wheel to each pair of 
engines, 22ft. in diameter by 10ft. breast. The ia came to 
London in November last to be docked and to have her bottom 
examined. Previously to that she had been running regularly 
between Dover and Calais for three months, During that time 





she experienced some stiff gales with high cross seas, which tested 
oat Ay | and it is stated that she passed through 
those trials most satisfactorily. In a heavy head sea the water 
pnac sy pean aly g Soap at ghee ends of the ship and the 
spray is blown over the bow, and at times over the deck forward, 
but there is nothing like shipping a sea. Numerous statements 
have appeared in the public press testifying to her steadiness and 
efficiency in preventing sea-sickness. She does not, however, 
appear to — the quality of to the extent that could be 
desired. author is informed that the Board of Trade and 
Lloyds’ surveyors, with Mr. Mackrow, the naval architect, have 
carefully examined the Castalia throughout, ially the cross 
girders, to ascertain if there was any sign of w ess or straining 
in any part of the structure, but they could not detect a 
wrong. The Castalia is reported to pitch very slightly indeed, 

never to have exceeded 8 deg. pape She has gone into and 


| has come out of the harbour at Calais in all weathers and at all 


times of the tide, being very manageable ‘and steering well. 


EGERTON’s FERRY. 

A Channel steam ferry has recently been proposed by Mr. Hugh 
A. Egerton, whose consists in usi Skat mae be tocnind om 
immense floating platform, i pra dle-wheels. The 
structure is com of three longitudinal iron cigar-sha) 
cylinders, each ¢. in ero, gy by 26ft. in diameter at the centre, 
tapering off to a point at end. The cylinders are divided up 
transversely into a number of watertight com ents, The 
cylinders are placed 78ft. apart, and are connected on the top by 
means of a series of wrought iron girders, 20ft. deep, thus present- 
ing a platform or ferry boat 6008 t. long by 234ft. ye = On the 
level of the lower flanges of the main girders will be a deck carried 
on cross girders, the eg ted deck being carried on the top flanges. 
The space between the decks will be appropriated to saloons, cabins, 
ber poten pr and other nec offices, while the upper deck 

ill carry the railway trains, which are to be transported bodily 
across the Channel from the railways oneitherside. The diameter 
of the cylinders is calculated to be exactly double the height of the 
highest Channel wave, so that itis expected that no wave will 
touch the underside of the lower deck. The ends of the tubes 
are made taper so that they may cleave the water readily, and act 
as breakwaters to diagonal waves. The whole arrangement will be 
boxed in between the two decks, and will be made as comfortable 
as possible. On each tube, central of its length, will be placed 
the engines, with a pair of paddle-wheels to each engine, steam 
being taken from two boilers, one being placed in each space inter- 
mediately between the tubes. The ferry is provided with suitable 
arrangements for steering. Mr. Egerton’s system will, of course, 
require special landing places on either side of the Channel, with 
arrangements for shipping and unshipping the trains. No doubt 
Mr. Egerton would succeed in obviating sea-sickness by his scheme, 
but it is one which must involve very great expense in the works 
which it will necessitate, and which must be carried out into deep 
— to enable the traffic to be direct and constant, instead of 
ti 

Pacr’s TUBE. 


In 1870 Mr. Thomas Page advocated a tubular railway on the 
bottom of the Channel between Dover and Cape Grisnez. ‘His 
proposition was to divide the route of 18 miles into nine parts by 
means of eight iron shafts, These shafts were to be slightly conical 
and formed double, with cutting edges at the bottom. They were 
to be built up on shore, floated out to sea, and lowered into posi- 
tion. The annular space was then to be filled in with concrete, and 
the base surmounted with a mound of the same material. Each 
shaft was to be surmounted by a lighthouse, and to be surrounded 
by a network of chains which were to lead away to moorings 200ft. 
off. The tubes to be laid between the shafts were to be made in 
quarter-mile lengths on shore, floated out to sea, united at surface 
by a kind of universal joint, and lowered into position. The whole 
was then to be covered up in a bank of concrete, 


BaRiow’s TUBE. 


Mr. Peter W. Barlow has given nag to a scheme for laying 
a double tube across the Channel from Dover to Calais in twelve 
months. This is the scheme to which the author referred when 
noticing Mr. W. H. Barlow’s proposed submerged bridge in the 
early part of the paper. The plan proposed is to make the tunnel 
of elastic iron or steel is riveted together, surrounded and 
protected by 2ft. 3in. of brickwork laid in asphalte, and beyond 
this by 6in. timber planking well caulked and secured by rings of 
copper, or by a copper cylinder. This tube may be constructed at 
shipbuilders’ yards, in lengths of about 300ft., and towed to the 
proposed line of railway. These lengths may be joined togeth 


during half an hour in deep water.” ing to the shore ends, he 
observes, “ As regards that part of the tunnel which would be 
near the shore, it would be sunk underground, and covered with 
stones fastened together so as to render them immovable. Then 
the railway will be formed in forming the tube, there will be no 
hills to cut bags ge valleys to fill up, nor arches to build ; in short, 
the sum total of the work is comprised in the tunnel itself.” 
Warming with his subject, he grows bolder and says, “ Supposing 
the divisions to be 1000ft. in length, in that case only 104 divisions 
would be required to join the rails of the South-Eastern Railway 
with those of the Calais and Paris. Now, supposing each of these 
divisions cost £40,000, the cost of the whole would be £4,i60,000 ; 
and if we allow for the expense of throwing them in deep water, of 
connecting them, of bui stations, &c., on amagnificent scale, 
it will be found the sum of £8,000,000 would be quite sufficient to 
complete the submarine railway.” Really, the manner in which 
this gentleman speaks of throwing into deep water iron tubes 
1000ft. in length, and capable of containing a railway, is most re- 
freshing, and must have been very encouraging to the sea-sick 
continental traveller. 

Another project consisted in crossing the Channel by means of 
an iron tube placed at the bottom of the sea, and containing two 
lines of rails. The incline given to the tube was to be such as to 
enable trains to cross the Channel without a steam engine. 

Another visionary p d to suspend a tube at an uniform 
depth from the surface, by means of ties below and buoys above, 
if necessary, at suitable intervals. He says, ‘“‘The continuation 
of the tunnel into the shore on either coast I should dispense 
with; and in order that it should have a ial freedom of 
motion, it should terminate with solid ends before reaching the 
shores, To these points chain piers should extend; or if 
strict economy were aimed at in this item, the communi- 
cation might be by small steamers.” As the tube 
contains only a single line, the projector proposes pushing 
trains one way, and pulling them the other; or electricity might 
be the motive power. After proposing, as the principle of con- 
struction, something analogous to the cooper’s craft, he continues : 
—‘ When the tube was completed from end to end, the air-tight 
interior of each pontoon would be connected by a flexible pipe to 
an air-pump on board a vessel anchored at a distance corresponding 
to that intended for the mooring weights, Athwart the two lines of 
vessels would be laid from the shore an electric telegraph, com- 
municating with an apparatus on board of each; so that at a 
preconcerted signal the abstraction of the air from the pontoons 
should be commenced simultaneously at a given time, and carried on 
atagivenrate. The pontoons, ually ie of their buoyancy, 
would yield to the pressure of the tube, which would speedily sink it 
to its prescribed depth. When the tube reached the water, the moor- 
ing weights would at another signal be simultaneously let drop into 
the sea, and drag down their charge along with them.” 

The author will only briefly motion Shin more of these easy 
going gentlemen, whose ideas slip out so glibly that practical men 

ail to grasp them, and these are the pro of an arched road- 
way or tunnel on the bottom; of a bridge, and of a submarine 
railway. The former, with forty subaqueous boats, of which he 
was the inventor, 1500 sailors and navvies, 4,340,000 cubic yards 
of material, and £10,000,000, undertook to construct a tunnel, by 
means of which the Straits could be crossed in thirty-three minutes. 
The mammoth bridge projector would make in the Channel 199 
pedestals, 300ft. square at the bottom, consisting of rocks bolted 
and lashed together, gradually rising at an angle of 75 deg,, till 
they formed each an insular plain, 150ft. square, 40ft, above the 
level of the sea. On these he would build towers 100ft. diameter, 
260ft. high; crowning the whole with a tubularfbridge 50ft. deep 
and 30ft. wide, 

The submarine railway is really a delicious conception, and well 
merits the epithets of 
poser applies to it. 

The inventor (?) proposes to lay rails on the bottom of the 
Channel between _—— and France, On these rails he would 
run an iron water-tight carriage poser weighted so as to be kept 
in position on the rails. The 'y of the carriage—and its con- 
tents—was to be capable of floatation and was to be fixed to the 
heavy unter framing by screws, the object being that if a leak or 
other unforeseen accident should happen the body could at once be 
released, would float to the surface, and there remain until assist- 
ance arrived. The foul air was to be pumped out into the sea by 
the conductor, who would admit fresh air as uired from store- 

8 placed under the seats of the carriage. The inventor had 
not quite made up his mind as to the motive power. He, however, 
suggests highly wound spring machinery, with the alternatives of 








by a floating iron coffer-dam or dry dock. Mr. Barlow states that 
the whole tunnel may be laid in a few weeks, when the. requisite 
lengths are complete, and the time required to execute a double 
tunnel from France to England will depend upon the rate at which 
the steel and other materials canbe supplied. He isinformed that 
such a supply of steel and other materials can be supplied, with 
prea assistance, in one year, and he has therefore assumed 
that as the time necessary to complete the work. 

The tube being constructed of steel, is expected to be so elastic 
that the portion completed may be loaded and laid on the bottom 
of the Channel while the upper part is being fitted together on the 
surface of the sea. It is not, ‘however, necessary that it should 
lay at the bottom of the sea, as it may be suspended and anchored 
out of reach of serine at 25ft. below the water, in which case the 
deflection of the tube will be a matter of still less difficulty. 

Each tube is to be 13ft. internal diameter, and if it could be 
made less it would, in Mr. Barlow’s opinion, be better for venti- 
lation, because every train would displace and carry before it a 
larger portion of the air of the tunnel. In descending from the 
land, the steam would be shut off, so that the following train would 
enter a tunnel with comparatively pure air. Whether that alone 
is sufficient for the ventilation, Mr. Barlow observes, is a matter 
of experience ; but, if insufficient, the question of ventilation is 
not one of difficulty under any circumstances. The floating dry 
dock is proposed to be 400ft. long by 82ft. wide, made of wrought 
iron plates, and divided up into compartments. In one compart- 
ment the ends of the last laid tube and the new length would be 
united. When the tion was plete, the water would be 
admitted into the dock, the tube released, and the floating dry dock 
moved on for another length. Mr. Barlow states that an English 
contractor has undertaken to lay a double line of tubes in this way 
across the Channel upon an estimate of £5,000,000. Mr. Barlow is 
about to apply this system with some slight modification across the 
harbour at Ris de Janeiro. The modifications mainly consist in 
carrying the submerged tube on piers and in uniting the lengths of 
tube under water rather than above. The author is informed b; 





Mr. Barlow that two eminent firms are about to tender for the tube 
to be laid at Rio de Janeiro, 


QUESTIONABLE SCHEMES. 


Having in the early part of the paper referred to schemes which 
had been advanced by some who were considerably behind their 
generation, the author conceives it to be only fair to those indi- 
viduals to mention their propositions, and to himself to justify his 
assertion. At the same time he is not sure but that even in this age 
of —_ progress, he should not rather be justified in classing these 
gentlemen with those whose ideas are vastly in advance of their 
generation. Quoting from his former paper, he will allow one of 
these.ready-witted gentlemen to describe his project for himself, He 
says: “ y plan is simply to construct wrought iron tunnels in 
separate divisions ; to sink them on the bed of the water, and then 
to connect them. To sink them would be the work of a few 
hours for each division of 400ft. in length.” A momentary fit of 
reflection, however, seizeshim when he has sunk his lengths of 
tube, for he says, “ Perhaps the part of the work which will ap; 
the most complicated will be to connect the divisions under wales.” 
But quickly recovering himself, he adds, “‘ The operation will be 

tt d with no extraordinary difficulty to those who can remain 





y | Guinness, and Crompton took part, 





Pp air, a steam engine in a watertight carriage, .and 
manual labour applied to a pair of paddles or a screw. The 
passengers were to have glimpses of the marine country through 
which wf were traversing by means of glass windows, and at the 
end of half an hour or so they were to emerge on the French beach 
“unconscious” of their sea voyage. The author can but admire 
the ingenuous manner in which the inventor foreshadows the fate 
of * is victims, the passengers, 
: {To be continued.) 








PATENTS FOR INVENTIONS.—In the year ended the 31st of 
March last, the stamp duty on patents for inventions amounted to 
£155,839, being an increase of £10,354 on the previous year. 

THE BessEMER MEDAL.—Some years since Mr. Bessemer placed 
a gold medal at the disposal of the Iron and Steel Institute to be 
conferred from time to time on those who had effected great 
improvements in the manufacture of iron and steel. This medal 
has been germans awarded to Mr. Robert Mushet. Thanks to Mr. 
Mushet the Bessemer process was a success, and there is cunse- 
quently a natural fitness in the award. 

ENGINEERING Society, K1ne’s CoLteGr, Lonpon.—An ordinary 
meeting of this society.was held on Friday, March 3rd—the presi- 
dent in the chair—when Mr. Kirkman read a paper on ‘ Speed 
Indicators,” The author commenced his paper by pointing out 
the various instruments tha’ have been in use since the year 1570, 
which is the earliest date at which a ship’s log is known to have 
been used. After describing instruments invented by Muirhead, 
Glegg, and others, he proceeded to describe one known after 
the inventor Mr. Weir, in which the form that a liquid assumes 
when rotated is made the means of indicating speed. Two instru- 
ments invented by Mr. Whitehouse for automatically producing a 
diagram of the speed of a moving object were then described. 
The paper concluded with a description of an instrument in use in 
France for indicating the motion of trains. A discussion followed, 
in which Messrs, Devonshire, Mackworth, Douglass, Pollock, 


THE INSTITUTION OF NAVAL ARCHITECTS.—The council of the 
Institution of Naval Architects have appointed a committee to 
examine the bills on merchant shipping now before Parliament, and 
to report whether they contain such provisions as seem to the 
committee most likely to promote the construction of safe and sea- 
worthy ships, and to insure their being sent to sea and maintained 
in seaworthy condition. The following gentlemen have been 
— to act upon this committee :— Lord Hampton, chairman, 
Admiral the Earl of Lauderdale, Admiral Sir John Hay, Admiral 
Sir Edward Belcher, Admiral Sir R. Spencer Robinson, Dr. Woolley, 
Mr. Waymouth, Mr. Barnaby, Mr. J. Scott Russell, Mr. Joshua 
Field, Mr. Ravenhill, and Mr. Wright, The councilof the institution 
have also determined, at the invitation of the Lords of the Com- 
mittee of Council on Education, to form a collection of models and 
drawings, illustrating the historical progress of the science of naval 
architecture and marine engineering, to be exhibited at the Loan 
Exhibition of Scientific Apparatus, to be held at South Kensington ; 
and to co-operate with the Committee of Council on Education by 
holding « reception of distinguished foreigners interested in naval 
science, and in attending conferences at Kensingten. At these con- 
ferences it is proposed to have lectures delivered describing special 
branches of the science, as illustrated by the collection of models, 


‘ startling” and ‘ novel” which its pro-- 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—Madame Boyrveau, Rue de la Bauque 

a and Co., 5, ryt den Landen, 
LEIPSIC.—A. TwieTMEYER, , 

NEW YORK —Witimer and Rocers, 47, Nassau-street. 











TO CORRESPONDENTS, 


*,* We cannot undertake to =_ apgrae or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* In order. to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
eases, be accom, nied by a large envelope legibly directed by the 
‘ender he Bhanalt. tas bean 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

H.—You can obtain a copy from the Queen's printers, London, 

C. B.—If that part of the invention which is old is not distinguished by the 
specification as such, the whole patent is vitiated. You should not purchase 


oast except under advice, 
¥F. J. R.—The method of learning all that is to be learned about the con- 


struction of patent continuous brakes is to make a search at the Patent- 
office, The specifications can be seen at the public libraries in most large 
towns in Great Britain. 


J, C. P.— There is nothing unusual in what you describe. Probably you have 
worked the sand over and over again too often, or the ‘‘ blacking” em- 
ploy is to blame, There are a dozen causes, in short, which will give you 
unsound and bad castings, large or small. No one could assign any one 
cause in particular on the data you supply. 

*,* We are compelled to hold over a large number of letters which we have in 
type till next week. 





Tue Eno be had Po pon age hay in town or country 

aE INEER can 3 , JTom any or 
at the various railway stations; Rothe be Y preferred, be supplied direct 
from the office, on the following terms (pai 

Half-yearly (including double number) .. £0 
Yearly (including two double numbers)... .. .. £1 98. Od. 

JS credit occur, an extra charge of two shillings and sixpence annum will 
be made. TuE eacaenn ty veined for adnmenion abi Lee 

Cloth Cases for binding Tus Excinger Volume, price 2s. 6d. each 

The following Volumes of Tug EncineEr can be had, price 18s. each—Vols. 

5, 10, 14, 24, 25, 26, 88. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to : Publisher, Thick Paper Copies may be had, if preferred, at increased 
rates, 


Remittance by Post-office Order. — Australia, Belgiu Brazil, British 
Columbia, British Guiana, Canada, hoo of Good Hope, Denmark, Reypt, 
France (Paris only), Germany, Gibraltar, India, taly, Ja » Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Po Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 
ampton, £1 16s. 

Remittance by Bill in London.—Au 
and > Greece, Ionian Islands, 
Spain, Sweden, £1 16s. 


Den Aare, i Soe 
orway, Panama, Peru, Russia, 
Chili, Borneo, and Java, £2 5s. ‘ 





ADVERTISEMENTS. 

*4* The charge for Advertisements of four lines and under is three shiilings, 
Jor every two lines one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shill 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all i 
gularity, but regularity cannot be guaranteed ¢ 
advertisements, except weekly ones, are taken subject to this 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiveReD BEFORE SIx 0’CLOCK ON 

ursDay Evenine IN EACH 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tus Encinesr, 168, Strand. 











MEETINGS NEXT WEEE. 


InsTITUTION OF CiviL ENGrnrERs.—Tuesday, March 14th, at 8 p.m. : 


Renewed discussion on ‘ Floods, Rainfall, Evaporation, and Percolation.” 


Cuemicat Soctery.—Thursday, March 16th, at 8 p.m.: “ Experim 
with Crystallised Glycerin,” by Dr. Roos. ‘‘ Notes on the Fa‘ 
and on a Suggested es of Photography,” by Mr. W. H. 
“On Stibine,” by Mr. F. Jones. ‘On the Use of Platinum in the Ulti- 
mate Analysis of Carbon Compounds,” by Mr. Ferdinand Kopfer. 
“The Action of Sulphuric Acids on Naphthalene,” by Dr. Stenhouse and 
Mr. Groves. ‘On the Action of the oe Acids and their Anhydrides 
on the Natural Alkaloids,” Part V., by Mr. Beckett and Dr. Wright. 
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THE PATENTS FOR INVENTIONS BILL, 1876, 

Tne modified bill introduced by the Lord Chancellor 
for the amendment of the law relating to Letters Patent 
for inventions has now been printed, and following the 
course we adopted last year, we reprint it in another place 
= the perusal . ~~ readers, : e have not hesitated to 

evote an unusually large of our s to this purpose 
because it is hot to be coat that enki aeians i one of 
national importance, and to be successful, must be modelled 
upon the advice which those among the vast manufactur- 
ing and inventing sections of this country are best able to 
es No change in this respect, which can be expected to 

wares se or successful, can be accomplished unless the 
‘fullest and most attentive consideration is afforded to the 
strictures of those who from their experience are competent 
to enter into its details. The co-operation of such persons 
will be the surest proof of the value of the measure ; with- 
out it the Legislature can only proceed with doubt, or with 
the rashness of the inexperienced. 

We have already pointed out that the Bill of 1876 only 
posses its ey sage predecessor of 1875 in two 
im respects. proposal to appoint a panel of 
salma is abandoned, ond’ ie atnantiey of sateantio to 
draw distinctions of utility by granting patents for differ. 
ent terms of years no longer finds a » Br in it. Never- 
theless it cannot be doubted that the present measure is 
terribly weak. In its present form it affords as few hopes 
of success as any that 
much mistaken if the opinion of the country is not dis- 
tinctly opposed to its passing, There are doubtless many 
doctriyaire politicians who may see in it the grand panacea 
for all the ills which they detect in our present; system of 
administration, and the small section of abolitionists who 
seek a total repeal of patent protection cannot fail, in the 
absence of the sweeping measure they advocate, to perceive 
that here they have what indirectly will be most likely to 


invention but into its utility. 


ve preceded it, and we shall be | af 





fulfil their desires. To indicate the points of weakness 

which exist in the Bill would require more space than 

would fall within the limits of a single article. For the 

yes we shall confine ourselves to the discussion of some 
em, 


At the outset we are met by a radical defect. The mea- 
sure is based upon a fallacy. It assumes that to be suc- 
cessful every grant of a patent must be based upon a pre- 
limi examination, not only into the novelty of the 
‘or this pur there are 
to be examiners and assistant-examiners of patents. Of 


the former there are to be two; of the latter two or more, 


not exceeding four. Upon these is to fall the whole brunt 
of deciding whether an invention is new in this country, 
and assuming it is so, whether when put into practice it is 
worthy of a patent. For the purpose of coming to a con- 
clusion as to the former quality reference is to be had to 
former specifications and other documents and publications 
in the Patent-office. Now there are preserved in the 
Patent-office at the present time upwards of 95,000 speci- 
fications of English patents, 190,000 claims and drawings 
of American patents, 190 volumes of French specifications, 
and in addition there is a library of scientific and technical 
works of over 50,000.volumes. In addition to these about 
13,000 patents are annually in the American 
Patent-office, and in round numbers 5000 in England ; so 
that the growth of documentary evidence within the sco 

of the examiners must year by year increase enormously. 
Assuming that there are in every year three hundred 
working days of the usual official time of six hours each, 
this would give an average of seventeen or eighteen appli- 
cations a day to be divided between six gentlemen at the 
most, some cf whom may be temporarily incapacitated 
from work, or in the enjoyment of their six weeks’ leave 


of absence, which we believe is the vacation afforded to 


corresponding with that which 


every official of re pe “ seme Rage , 
acco’ e examiners, 


it may be presumed wil 


Every examiner would therefore have to dispose of rather 


more than oneapplication every two hoursof his working time 
—even supposing he were never ill or never at rest. He 
could never be sure that he had done his duty until the 
information contained in the above-mentioned 335,190 
volumes and publications, and the increments of every 
succeeding year, had been exhausted. Of course the labour 
of such research would be facilitated as far as possible by 
indexes, abridgments, and other references—which, by the 
way, the bill makes it the duty of the examiners and their 
four assistants to prepare! Still, anyone of the most 
trifling experience in the examination for novelty of inven- 
tions is aware of the labours which such a search involves, 
and we do not understate when we affirm that, at the pre- 


‘| sent time, no inventor can be even reasonably sure that his 


discovery has not been anticipated until he has spent many 
days in careful search and comparison of existing docu- 
ments. It is a necessary to say more on this head to 
show the utter inadequacy of the proposed scheme. It.is 
trang modelled upon the system which obtains in the 
United States, which system is, however, — falling 
into ray op. and sooner or later will probably be aban- 
doned. For the purpose of working it the staff of the 
Patent-otfice in that country exceeds five hundred officials 
of various grades, of whom one hundred are examiners. 
If preliminary examination under such advantages is a 
seem failure, what can we hope from the results of the 
abours of not more than six examiners and a proportionate 
clerical staff here ? 

We have said nothing about the difficulties that must 
constantly obtrude themselves upon the examiner in the 
search as to novelty, whenever a really careful comparison 
may be needed between the invention of the applicant and 
omar | that has been done before. In a great number 
of cases the apparent difference may be so slight as almost 
to warrant the rejection of the application on the ground 
of anticipation. Yet the difference, slight as it may be, 
ma eb e a pms 08 ep in fact, that would go to 
make the patent i a great success, as opposed to 
the utter Piutility which may inne attended that which is 
supposed to anticipate it. It isa matter of the commonest 
notoriety that in patent litigation evidence upon evidence 
and much expenditure of time is often required in order to 
establish a difference between the subject matter of the 
suit and what has gone before. In cases the test of 
sate alone can supply the proof of such a difference. 

s it, then, too much to believe that very often the exa- 
miners—be they ever so diligent—may altogether fail to 
perceive that distinctions may éxist, and so hopelessly 
destroy a valuable invention in its inception? 

The proposal to constitute the examiners judges of the 
merits of an invention is, if neryeg more indefensible. 
Such an opinion can only be subject to the idiosyncracies of 
mind in each, One man may be great in his ideas, While 
willing to recognise the value of improvements in a steam 
hammer or a locomotive, he may altogether refuse to per- 
ceive that any good can come of the grant of protection for 
an alteration in the shape of a steel pen or a novel form of 
Le On the other hand, another may be of a more 
homely turn, and may be keenly appreciative of the ad- 
vantages to accrue from the encouragement of domestic 
improvements, and yet fail to perceive that a suggested re- 
arrangement of the of a complicated machine to 
produce the same results, but probably in a better manner, 
should be the sole property of the suggester for a number 
of years, Again, in a vast number of cases practice 
alone can demonstrate utility. Some inventions—as, for 
example, in the well-known instance of Dr. Potts’ contriv- 
ance for sinking piles—may be demonstrated theoretically 
to be unsound, and P od when put into operation conclu- 
sively prove the fallacy of @ priori opinion. Example 

ter example could be given, if yor, pe to show the 
improbability of applying satisfactorily any such scheme 
as that proposed. . Viewed alone on the broad grounds of 
expediency, preliminary examination such as that sug. 
gested is unnecessary, nay, positively injurious. It can do 
no good, and it may do great harm. As we stand now, the 
inventor alone is the sufferer if he wastes his time and 
money in patenting what is old and useless. If it be old 
his patent is wertthiak, and injures no one. If it be useless 





no one will useit. The cry that such patents are obstruc- 
tions and injurious to the community has been too conclu- 
sively proved to be baseless to require refutation now. 


CLOTHING FOR BOILERS. 


Srverat letters have recently appeared’ in our pages 
which deserve attention, dealing as.they do with an impor- 
tant subject about which very little definite information 
has been disseminated. It is sufficiently well known that 
unless a boiler is clothed in some way, either with brick, 
or felt, or sand, or other non-conducting medium, not only 
will inconvenience be experienced by stokers and engineers, 
but fuel will be wasted. As regards the first point, it 
is obvious that it is often a matter of very considerable 
importance to prevent the escape of heat ane the plates 
of a boiler. Thus, if marine boilers were left unciothed, 
engine rooms and stokeholes. would become intolerably 
hot in a very short time. In’ factories, again, the boilers 
are often placed in such a position that the escape of much 
heat would prove a great nuisance. If, therefore, it could 
be shown that the saving of fuel to be effected by clothing 
a boiler in the most perfect manner was infinitesimal, 
boilers would still be almost invariably clothed. It is 
well understood, however, that if a boiler is left free to 
distribute heat through the plates, fuel will be wasted, but 
the number of those who know how much heat can be thus 
wasted is exceedingly small. It is to be regretted that the 
subject has been for years suffered to remain almost wholly 
in the hands of patentees and manufacturers of various 
boiler-coating cements or compositions. These gentlemen 
are not invariably candid ; but apart from this, even when 
they do all that lies in their power to s truthfully con- 
cerning the merits of the articles in which they deal, they 
are not uniformly successful, simply because they have not 
handled the proposition presented to them with a com- 

tent knowledge of the phenomena of heat. The questions 
Involved admit of being dealt with on a purely scientific 
basis; and we venture to state that until they are taken 
up and investigated exhaustively by some one who has no 
commercial interest whatever in boiler coatings, our store 
of knowledge will be augmented by few precise and trust- 
worthy figures. Imperfect as existing information on the 
merits and demerits of various boiler coatings may be, it 
is not to be sup that the matter has been left wholly 


‘untouched by impartial experimentalists. Certain facts 


are well known, others less generally understood. We 
propose here briefly to summarise a portion, at least, of the 
floating stock of rate of the phenomena of the 
subject, which appears to tolerably reliable and well 
substantiated. 

In the first place, it will be necessary.to consider what 
are the duties which the clothing. of a boiler must 
perform, and it will be seen that these are- modified 
very considerably by variations in the conditions 
under which a boiler is used. For example, one of the 
best ible systems of clothing the upper portion of a 
Cornish or Lancashire boiler consists in turning a brick 
arch 4}in. thick over it, a re of 3in. intervening between 
the soffit of the arch and the boiler-plates. The bricks 
should be laid in clay, not mortar, and the ends should be 
carefully stopped up by arched plates of iron, cast to 
shape. The joints are to be <nade tight with clay, and the 
whole or any part of the structure can be removed and 
replaced very expeditiously when the boiler needs exami- 
nation. This arrangement, simple as it is, is obviously 
inapplicable to a marine boiler, or that of a locomotive or 
portable engine. Again, the clothing which wiil suit a 
marine boiler will not answer for a locomotive, and vice 
versa, A marine boiler can be clothed with felt and lagged 
with wood, covered, where any sea water may fall, with 
sheet lead. In a few cases locomotive boilers may be 
similarly protected, sheet iron being substituted for sheet 
lead, as the outer coating of all ; but, as a rule, felt and 
wood are unsuitable for the modern locomotive, the 
pressures in which, and consequently the temperatures, are 
so high that the felt undergoes a rapid process of deterio- 
ration, and the wood is carbonised. It was at one time by 
no means a rare accident for the lagging boards of a 
locomotive to take fire arid burn away fiercely. In the 
resent day, however, some one or other of the numerous 
iler coating compositions in the market is used, the 
cement or mastic being finished off neatly’ with sheet 
iron and paint. When the conditions under which 
the boiler has to be worked are known, it is not 
difficult to decide on the system of clothing to be 
adopted; but this is not the case as regards the 
material to be used, and it ig on this ore that the 

atest diversity of opinion exists. It should carefully 
fe: borne in mind, although it is constantly forgotten, 
that whether the protective material is or is not a 
first-rate non-conductor, unless its qualities as a non- 
radiator are also good, it cannot prove wholly satis- 
factory. Under ordinary circumstances, about 75 per 
cent. of the heat which an unprotected boiler loses 
is lost by radiation, very little opportunity being 
afforded for loss by conduction. As regards locomotives 
the case ia rather different, because fresh bodies of cold and 
more or less moist air are being continually. brought into 
contact with the plates. For the moment, however, we. 
may neglect this, and deal with stationary boilers alone. 
It is obvious that, other things’ being ual, a bad con- 
ductor of heat will make a better coating for a boiler than 
a good conductor. The reason is that the exterior laminz 
of the good conductor will have a higher temperature, and, 
consequently, will be in a position to radiate more heat in 
a given time per square foot of surface than those of the 
bad conductor; but it must not be supposed that the bad 
conductor can claim an overwhelming advantage in this 
poe ams Many of our readers will, we fancy, find it 
difficult to believe that a couple of coats of good whitewash 
will as effectually prevent the escape of heat from a boiler 
plate as an inch of clay. If they will try the experiment 
they can satisfy themselves on this point. If a coating of 
clay lin. thick be suffered to dry thoroughly, and be then 
carefully blackened with moulder’s blacking, it will be 
found that the loss of heat will be very great. In certain 
cases very anomalous results have been obtained from various 
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boiler coatings. A given mastic has answered very well at 
one mill and Be yee = at another. It will usually 
be found on examination that in one mill the rte 
has been whitewashed, and in another blackwashed. 
The loss of heat from a black dull surface by radiation 
being 100, that from polished metal does not exceed 5. It 
must not be forgotten, however, that colour alone may not 
affect the radiating power of a material, as white lead paint 
radiates heat almost as fast as black paint; and in the 
same way, whitewash is a very much better radiator 
than polished metal of any kind, although far less active 
in this resi than lampblack. A great deal 5 to 
depend on the texture of the radiating surface, but so far 
as We are aware, no experiments worth the name have been 
tried, the results of which could render a knowledge of this 
fact useful as regards steam boiler coatings. In other 
words, it is not known what is the best kind of surface for 
a boiler coating. 

With the experiments of Tyndall on heat no doubt most 
of our readers are familiar. The investigations.of Peclet 
have also taught engineers a great deal worth knowing, 
but there is still room for further experiments on a really 
practical scale. Peclet has shown that of all the materials 
that could be used for clothing a boiler, nothing is in one 
sense better than grey blotting-paper, the quantity of heat 
transmitted per square foot in one hour by a block of this 
material lin. thick being only ‘274 of a unit, while a plate 
of copper lin. thick transmitted 515 units, and one of iron 
233 units per square foot, the difference in temperature at 
the opposite sides of the plates being Ildeg. It is to be 
borne in mind that we are dealing here with conduction 
only, not radiation. iy = does not appear to be well 
adapted for boiler work, but powdered chalk is an admir- 
able non-conductor, and could often be used for the pur- 
pose. It would be impossible here to give in detail even 
a few of the more important results obtained by 
Peclet. Those of our readers who care to go further 
into the. subject will find them summarised in the 
excellent little “Treatise on Heat,” by Box, pub- 
lished in 1868. In 1859 a somewhat carefully conducted 
series of experiments was carried out at Mulhouse to 
determine the value of various materials in preventing the 
loss of heat from steam pipes. A paper on the subject was 
read before La Sociéte Industrielle de Mulhouse. An 
abstract of this paper will be found in English in the 
“ Journal of the Franklin Institute” for March, 1875. 
Without going into detail, we may state here that the ex- 
periments were made with five groups, consisting each of 
four cast iron pipes nearly 4}in. diameter and tin. thick. 
The total surface exposed was 58°47 square feet per group. 
The pipes were parallel to each other and 39in. apart. 
Four of the groups were covered with the various materials 
to be tried, the fifth being left bare for comparison. The 
first group was protected with straw to the thickness of 
0°6in. laid lengthwise, and secured by bands of straw wound 
spirally round the pipes. In the second group the pipes 
were bare. In the third, hollow earthenware tiles were 
strung on the pipes, an annular space being left between 
the metal and the pipe. The pipes were coated with clay 
and chopped straw held on by straw. bands. In the fourth 
group the pipes were protected by a thickness of one inch 
of cotton held in place by a wrapping cloth and string. 
The pipes in the fifth group were protected with Pimont’s 
composition, consisting apparently of clay and cowhair 
kneaded together. This was built on with slips of wood 
to a thickness of 2°36in. The steam pressures varied 
between 1°5 lb. and 15 lb. on the square inch. In some of 
the experiments the Pimont coating was left of the natural 
browa colour; in others it was painted white. 

The result of the experiment was that the bare pipes, 
with a difference of temperature of 193°2 deg. Fah., 
condensed a hour per square foot of surface 584413 lb. 
of steam of 22 1b. absolute pressure. With the clothed 
pipes it was found that the first group condensed per 
square foot per hour 0°200382 1b. The bare pipes in 
group two condensed 0581267 lb.; the third group, 
0°228878 lb.; the fourth group, 0286106 lb.; and the fifth, 
or plastered, group, 0°324070 lb. Roughly speaking, the 
relative merits of the various systems stand thus:—Un- 
covered pipes, 58; straw, 20; pottery, wrapped with 
straw, 22; cotton waste, 28; plaster, 32. Experiments 
were made, as we have stated, to test the influence of 
colour. In two experiments it was found that by painting 
the plaster white its efficiency was brought up to 26, and 
the average showed that while the condensation when the 
plaster was brown was 0°324070; it was, when white, 
0°307229—a fact which bears out the statement we have 
already made, to the effect that colour may exercise 
an important influence on the efficiency of a boiler coating. 
Without going deeply into the subject here, it may be 
stated that the best material for preventing loss of heat 
was straw, which reduced the loss by 66:5 per cent. The 
next best was the pottery pipe arrangement, which saved 
61°5 per cent.; next came the waste cotton, with a savin 
of 51 percent.; next some old felt, which had been treate 
with caoutchouc, this saved 48 per cent.; lastly came the 
Pimont plaster, which saved 45°2 per cent. when painted 
white ; from which it appears that plaster made of clay is 
not the best material that can be used for protecting a 
steam boiler. In point of fact, as far as conduction goes, 
there is nothing like an air space for retaining heat. When 
this cannot be adopted, cements or felts, &c., must be used ; 
but much information is wanting as to how far the rela- 
tive efficiency of these materials is affected by the character 
and colour of the outer surface. 





ANTHRACITE COKE. 


Wer have recaived from Mr. Smith, of the Rhos Aman 
Collieries, near Swansea, specimens of a peculiar coke made 
from a mixture of 60 per cent. anthracite, 35 per cent. bitumin- 
ous coal, and 5 per cent. pitch. This coke is exceedingly bright, 
small in grain, moderately sonorous, and of average density. It 
is remarkably clean. We have evidence before us which shows 
that 192 lb. of this coke melted 30 cwt. of pig iron and old 
railway chairs. The iron came down very hot and clean, although 
the quantity of coke used was less than half that usually em- 
ployed at the same works. The Landore Steel Works Company 





have two furnaces in blast, one on hematite the other on spiegel- 
eisen. The latter has only recently been started, the first has 
been going some time on Mr, Smith's anthracite coke. The 
furnace is 65ft. high and 17ft. in the bosh. The make of pig 
irun is 300 tons per week, each ton requiring 2 tons of 50 per 
cent. ore, and 18 cwt. only of coke; with the best Glamorgan 
coke 27 cwt. were required to do the same work. These facts 
are very remarkable, and go to show that Mr. Smith produces an 
extremely valuable fuel. The cost of the coke, and the precise 
details of the process of manufacture, have not reached us, We 
hope that Mr. Smith will throw some light on these points. 


THE SKATE TRADE. 

Ir in no degree diminishes. Manufacturers who are capable 
of producing roller skates are, they tell us, “ pulled out of their 
shops.” From Birmingham and Sheffield, and South Stafford- 
shire, reports are uniform; inventors, noble and plebian, are 
seeking to get their inventions worked out into the saleable 
article, and that too at a speed which brooks no delay. The 
quality, and the prospective cost of the skates, vary as greatly as 
their merit. As to this last, it would be hard in some of the 
samples to find it. Yet, proud of their bantlings, and con- 
fident of their saleability, the inventors are ready to sign contracts 
for almost unlimited numbers, if makers will only engage to 
produce them with promptitude. Here is the experience of one 
manufacturer. He is engaged upon an order for four thousand 
pairs, of a kind which requires no fewer than 87 separate pieces 
of metal in its construction, and he is bound to time in its 
execution, when another inventor arrives and offers to 
take fifteen thousand pairs of his particular pattern if the 
manufacturer will only accept the order ; this one has hardly 
left before a third arrives, and through a merchant offers 
to place a much larger order, if the manufacturer will 
undertake to work out his invention without delay. But the 
inventor is not only engaged upon the four thousand pairs, 
he has received a visit from a distinguished inventor and his 
agent, and has already run out the patterns in lead for skates 
to be made wholly of steel, and certain of them in a style of 
unprecedented excellence and beauty, But the manufacturer 
is what the Americans term a “ live” man ; he is prepared to make 
hay whilst the sun is shining, and is ready to run his manufac- 
tory briskly in the roller-skate line, to the exclusion for the time 
of less paying orders. He has, therefore, made a selection from 
the offers presented to him-- of which those we have sketched 
are merely a specimen—and hopes to net a fair purse by the 
enterprise. 


SHORT HOURS AND TRADE IN THE COAL AND IRON DISTRICTS. 

A conviction is taking a firm hold of the minds of employers 
in the colliery and iron-making districts that Parliament must, 
at no remote day, make some changes in the Mines Regulation 
Act, and introduce modifications in the Factory and Workshops’ 
Act, which, as is well known, restricts the hours of juvenile labour 
in the pits. They declare that eight working hours a day is only 
compatible with suchastate of commercial prosperity, thata dearth 
of coal justifies such high rates as prevailed during the recent 
fuel famine. A return to longer hours has all throughout been 
vigorously opposed by the men, but necessity teaches wise lessons. 
Diminished orders have entailed scarcity of employment, and 
less difficulty in bringing about longer working hours as to adult 
labour is now believed to exist than at any other period since 
the eight hours system came into vogue, But to extend the 
working time of juvenile labour will be accomplished only with 
much exertion. The temper of the House of Commons, as a 
whole, seems to be antagonistic to anything that may reduce the 
school hours of boys. At the same time, our Legislature is 
thought to be amenable to reason, and it is hoped that the 
members will not carry the views of the educationalists to such 
an extreme as seriously to pinch the belly for. the sake of 
enlightening the brain. 


MR, BENNET WOODCROFT. 

Ir is now no longer any secret that the office of Clerk to the 
Commissioners of Patents is about to be vacated. After many 
years of active labour in the duties of one of the most important 
offices in the kingdom, Mr. Bennet Woodcroft is about to seek 
the repose of private life. Last Monday night a Treasury 
minute awarding a special retired allowance to him was brought 
into the House of Commons. Mr. Woodcroft was appointed 
to his office very soon after the present Act came into 
operation, and to his ever watchful care of the interests of 
inventors and the public, not a little of the success of its opera- 
tion for a quarter of a century has been due. Scrupulously 
exact in all he does, zealous in the discharge of his duties to the 
utmost limits of true official discretion, he has never considered 
the smallest detail beneath his notice. He has ever been readily 
accessible to all who sought him in matters relating to his 
department, and many of our readers will testify to the value of 
the assistance which he was always willing to afford them and 
which his wide acquaintance with all that appertained to his 
office and his varied scientific acquirements enabled him to give to 
an extent rarely exceeded. It is not too much to say that under 
his administration, loyally aided by an excellent staff, he has 
brought the department to a state of efficiency to which it 
never previously attained. While sincerely regretting his 
absence from the scene of his duties, all will join in wishing him 
full enjoyment of his well-earned retirement. 


MR. BRAMWELL AND “ FUMES.” 

A proposal has been made that the Mint should be moved to 
the Savoy, or, more strictly speaking, that the process of minting 
should be transferred from the present building on Tower Hill 
to new premises to be built on the Thames Embankment within 
the district known as the precincts of the Savoy. The 
popular opinion being that money can only be made by a great 
deal of melting, and smoking, and thumping, some opposition 
was anticipated from the inhabitants of property in the Strand. 
So Mr. Bramwell has been called in to report. He shows that, 
by improved processes, money can be made without any smoke 
and without any noise, and that, on the whole indeed, a new Mint 
in theSavoy would bea very nice thing, and in no way objectionable. 
It might have been supposed that the verdict of so eminent an 
authority would have been accepted as final. Nothing of the 
kind. A meeting was held in the vestry room of St. Mary-le- 
Strand a few days since, to take the report into consideration, 
and the speakers refused to accept Mr. Bramwell’s opinions as 
conclusive. A Mr. Jones was peculiarly hard on him. He 
stated, in very plain terms, that Mr. Bramwell was “ only a civil 
engineer,” and that consequently “his opinion on the fumes that 
would arise from the melting of metal was not worth much.” 
If Mr. Jones had only seen with what skill and assiduity Mr. 
Bramwell collected in glass tubes for analysis, the waste products 
of combustion from the racing portable engines at the Cardiff 
show of the Royal Agricultural Society, he would never have 
made such a statement. Mr. Jones, however, appears to have 
rather peculiar views on the subject of minting, as one of the 


objections that he urged was that the vibration due to the pas- | 





sage of trains on the Metropolitan Railway would interfere with 

the accurate weighing of sovereigns! Mr. Bramwell will prove 

one too many for Mr. Jones, in spite of his ignorance of 

> we spc if the latter cannot adduce more rational arguments than 
ese. 


VENTILATION OF COAL MINES, 


Tuis subject is one of vital importance, not only from a 
scientific and engineering point of view, but also in ite humani- 
tarian aspects. Hardly a single winter passes over us without 
some terrible calamity in one or other of our coal-fields, horrify- 
ing the whole nation by its magnitude and appalling details, It 
is scarcely yet three months since the explosion took place 
at the Swaithe main pit, in South Yorkshire, by which over 140 
lives were lost. The seam worked there is the Barnsley, which 
is fiery in almost every colliery, where it is in course of being got. 
In Lancashire, the Wigan field possesses several more or less 
fiery beds of coal, which is also the case with the deposits of the 
Staffordshire and South Wales districts. Many of the colliery 
explosions which have caused loss of life have been clearly proven 
to have originated in the careless use of lamps or of naked lights. 
Others have been traced to the practice of blasting by means of 
gunpowder. In not a few instances, however, the evidence of 
the practical witnesses examined, and even of the Government 
inspectors, has not been by any means unanimous either as to 
the cause in any particular case, or as toa remedy, Many good 
practical colliery managers and engineers are of opinion that 
wedging is a clumsy preventive of accidents, and that blasting 
must still be resorted to when the men are out of the workings. 
They are not by any means certain that the so-called safety 
lamps are really and absolutely proof against the deadly gases of 
the mines under certain conditions, neither the Stephenson, Davy, 
nor Clannay lamp being thoroughly‘safe when the gases are dense. 
Then, again, the subject of ventilation is a vexed one even in 
apparently simple details. By general consent, the old-fashioned 
furnace is giving way to the newer, cleaner, and more effective 
Schiele, Guibal, or other fan, which has also the advantage of being 
safer than the plan of having a furnace in the pit itself. There is 
much divergence in the mannerin which different colliery engineers 
lay out their plans for the levels, engine planes, and minor workings, 
and also in the way they manage the airways. In some cases, of 
course, the exigencies of particular instances may require the 
districts to be at irregular distances from the ventilating shafts, 
but in others, where, we are afraid, no such necessity has 
existed, the districts have been permitted to become too greatly 
elongated to insure a thorough ventilation. It should be borne 
in mind that there is an enormous amount of friction in all 
underground airways, even with the readiest appliances, and that 
this friction is so increased by inequalities in the respects we 
have indicated, as to become a source of danger. We have 
noticed that in almost all explosions of recent years, it has been 
elicited that for some time previous, in each case, slight accumu- 
lations of gas had been noticed in old workings, or certain benks. 
These tokens, eglected or only imperfectly rewedied, have in time, 
or perhaps very rapidly, become forerunners of the most pregnant 
danger. Not even the slightest accumulation of gas should be 
allowed in any colliery. Its presence is almost certain proof of 
defective ventilation, and it should be swept away by constant 
and powerful air currents. In default of this being done the 
mine is as unsafe as a gunpowder magazine, and needs but a 
simple combination of untoward circumstances to bring about a 
disastrous explosion. 








LITERATURE. 


Training Schools and Training Ships. By Epmonp Epwarp 
Anrrosvs, F.S.A. Staunton.and Sons, London. 1875. 

Ir is well known by those outside an extremely select 
circle that there are two sides to what is called the 
Plimsoll agitation. It is beyond question that unsea- 
worthy ships have been sent, and are sent, to sea; and that 
a reckless system of loading grain and deck cargoes has 
imperilled the safety of many vessels, and caused the loss 
of nota few. That the interference of Parliament in some 
such way as that proposed by Mr. Plimsoll is urgently 
needed we shall be the: last to deny; but we join issue 
with Mr. Plimsoll when he attempts to represent the 
British sailor of the present day as a suffering angel, and 
the shipowner as something which is the very antithesis 
of a heavenly being. lt is a lamentable truth that very 
many British sailors are, to speak plainly, idle, drunken 
rascals, while a still larger number are vicious fools. We 
say this with the full consciousness that there are noble excep- 
tions; and we are far from agreeing with the thorough-going 
opponents of Mr. Plimsoll, in the statement that no good 
or competent, or honest hardworking British sailors exist 
in the present day. It is very easy to find excuses for the 
misconduct of our seafaring men, but the truth still remains 
that scores of ships are lost or put in fearful peril by the 
imperfections—to speak gently—of their crews; and there 
is but too much reason to fear that a process of deteriora- 
tion has been in action for some time past, and is now as 
active as ever. Nor is this true of the mercantile marine 
alone; very considerable difficulties are experienced in 
getting first-rate or even good second-rate men for the 
navy. Into all the causes which conduce to this result we 
shall not attempt to enter here. The facts are too well 
known to require contirmation at our hands. They must 
be accepted as proved, and sensible men, instead of dis- 
puting them, or arguing that as good men are to be had 
now as at any time in the history of England, will devote 
their attention to devising a remedy for evils the existence 
of which it is folly to deny. This is the task which Mr. 
Antrobus bas undertaken, and the production of the care- 
fully-written and suggestive little pamphlet before us has 
constituted a portion of his well-directed labours. The 
work can be read in half an hour; but it is impossible to 
rise from its perusal without acquiring the consciousness 
that Mr. Antrobus has handled his subject in just the 
calm, dispassionate fashion, which is so urgently required. 
So many rash assertions have been made, so much fanati- 
cism has been a page and a good cause has been so 
seriously imperilled by both, that any writer who deals only 
with facts, and proves his assertions by. carefully collated 
statistics, must be looked upon as a positive benefactor, not 
only to the shipowner and the sailor, but to the nation at 
large. Our author’s argument may be very briefly stated. 
That the quality of the men who navigate our ships is, on 
the whole, bad ; and that a process of deterioration is going 
on, he takes as being peste ; and he suggests as a remedy 
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the training up of a superior class of men, by beginnnin® 
at the oe and STensting boys for sea service. 

As regards the navy, it appears that the total number of 
men serving in our fleets, exclusive of those in troopshi 
in November, 1873, was 18,960, to which are to be added 
4238 first-class boys, 2628 second-class boys, and 3891 
coastguards, making in all 29,717. Thisis not a 1 num- 
ber, and yet great difficulties are experienced in keeping 
it up. In the year 1872-3 only 382 bond fide seamen 
enlisted in the navy, t 
died, or left, or were expelled the service in the same time. 
It is to be assumed that all these men possessed more or 
less knowledge of their business, so that we may say that 
_about 2847 seamen were lost to the navy in that year, and 
they were replaced by only 382 men equally acquainted with 
their business. The period Mr. Antrobus has selected may, 
we believe, be taken as a fairaverage year. It follows, there- 
fore, that every twelve months we must enlist at least 2400 
. men who a ignorant of asea-going life, its duties, orits 

discipline, unless special means are provided to supply hands 
who, although not sailors in the broad sense of the term, still 
are more or less accustomed to the kind of life which must be 
led on board a man-of-war. For this purpose there are 
five training ships maintained by the Government—the 
Implacable, the Impregnable, the St. Vincent, the Bos- 
cawen, and the Ganges. In these vessels 2500 boys are 
trained at an average annual cost of £45 per boy. The 
supply from these ships, supposing that they hand overto the 
navy 2500 boys a year, would just suffice, and no more, to 
keep up the supply; but we have no evidence to prove that 
this number o bows is really supplied, and it must not be 
forgotten that many of them never live to be men, and 
that the age at which they enter the navy is only eighteen. 
It is clear, therefore, that a supply from some other source 
is necessary. Mr. Antrobus’ suggestion is, that this supply 
should be obtained from additional training ships and from 
special schools. 

Turning to our mercantile marine, we find that the total 
annual loss of seamen, from various causes, is about 16,000. 
To supply this deficiency about 3500 apprentices are 
obtained each year, while about 9000 hands have to be 
obtained from other sources. The other sources are, to 
say the least, anything but pure. They supply men of all 
sorts, except that which is most wanted; and without the 
aid of Lascars, Norwegians, Italians, &c., it would be 
simply impessible to man our merchant ships. For all 
this, our author points out, the only true remedy consists 
in training up boys fora sea life; and in this we thoroughly 
agree with him. 

From whence, it will be asked, are the boys to come ? 
There is a popular belief that the only source of supply is 
to be found in what has been not inaptly called the 
“ gutter population ” of London and other large cities; but 
Mr. Antrobus proves that while the rescue of unfortunate 
children from the streets in this way is desirable on the 
score of humanity, these children by no means represent 
the stuff out of which a first-class sailor can be made, nor 
do they constitute the only supply. The poor little 
creatures only too often, indeed, totally lack the consti- 
tutions which can enable them to bear the hardships of a 
sailor’s life. Here we shall let our author speak for 
himself :— 

From whence are these proposed training schools and trainin; 
ships to be supplied with inmates? ‘There are about 256, 
children on an average receiving indoor or outdoor relief from the 
various parishes and unions, Assuming one-half of this number 
are girls, there remain 128,000 boys, of whom there are Pm vmas 

. 30,000 above twelve years of age, and of this 30,000, 20,000 would 
be found eligible for a training school or training ship, and might 
be fairly drafted into one or the other, a step which would not 
only relieve the rates, but would — a source of intinite satis- 
faction to the boys themselves. The country has aright to look 
to this class for future service in return for the great expense 
which has been incurred on their account. 

We believe that Mr. Antrobus has here over-estimated 
the numbers which are available for his purpose, and that 
there would be really found not more than about 10,000 or 
12,000 boys who would possess qualifications, mental and 
physical, for the arduous life of a sailor. But even if we 
take the smaller number as being correct, an inestimable 
advantage would be conferred on such a nation as England 
by the infusion of 10,000 carefully trained, moderately 
educated, well-disciplined, healthy young. men into its 
marine population. Not only would the steady influence 
of such a little army year by year tend to render naviga- 
tion safer, but the moral effect on the remainder of the 
sailor population would be overwhelming. It is well 
known now that the presence of three or four active, 
determined, right-principled men before the mast in any 
ship, acts marvellously in maintaining order, efficiency, and 
good conduct among a crew. If Mr. Antrobus’s proposals 
are carried out, in a few years the whole moral tone of the 
sailor population would be elevated. The men would 
become more respectable, and they would elicit respect 
from their employers, and they would deserve and receive 
better usage. A sailor of a very superior class, with whom 
we not long since discussed the present position of fore- 
castle hands, said, “ It is quite true that sailors lead a dog’s 
life. In many ships that I have served in the life of a sailor 
was worse than that of a dog; but there is no denying that 
they deserved nothing better, and cared for nothing better. 
The bulk of the work falls on the good men, and we hate 
the bad hands who can do nothjng but pull a rope, and that 
badly, quite as much as the shipowner does.” If it were 
for nothing else than the elimination of this class of men, 
Mr. Antrobus’ scheme deserves the support of every ship- 
owner in the kingdom. 

For information concerning the system to be adopted, and 
various details connected with training ships, we musi refer 
our readers to the pamphlet itself. The author’s ideas on 
the subject appear to be moderate and rational. We shall 
po consider briefly the means by which training schools 
and ships are to be established and supported. For the 
first an Act of Parliament is essential, and it is also pro- 
bable that a special Act will be required for the second. 
At present istrates of a county at quarter sessions have 


while no fewer than 2847 either | posals 


this power would enable them to supply funds for training 
ships. It must not be supposed that these funds would 
constitute a direct addition to the rates; on the contrary, 
they would merely represent a diversion of the funds from 
the workhouse and outdoor relief to a p equally 
charitable and much more remunerative. It has been 
said that the worst use you can make of a man is to hang 
him.. It is much more true that the worst use you can 
make of a boy is to train him up as a pauper. e pro- 
of Mr. Antrobus have our warmest approval, and 
we trust that a bill to carry them into effect will be intro- 
duced and passed this session. Such a bill, if properly 
framed and properly worked, will do more to promote the 
happiness of our seamen and to secure the safety of our 
ships than anything which Mr. Plimsoll has proposed. 








PRIVATE BILLS IN PARLIAMENT. 


Tur following is a summary of the most important business 
transacted since our last impression :— 

The Standing Orders in the following cases have been dispensed 
with :—Caledonian Railway (Additional Powers), Petition of 
Colonel Findlay, Northern Union Railways of Ireland, Lancashire 
and Yorkshire Railway, and the Monmouthshire Railway and 
Canal Bilis. In the following cases Standing Orders are 
reported to have been complied with :—Spennymoor and 
Tudhoe Gas, London and North-Western Railway (New Lines), 
Newcastle and Gateshead Water, London and South-Western, 
Midland, Somerset and Dorset Railway, Dewsbury and Heck- 
mondwike Water, and Letterkenny Railway Bills. 

The following bills have been referred to the Chairman of the 
Committee of Ways and Means as unopposed :—The Glasgow 
(City) Union Railway, Llanfyllin and Llangynog Railway, 
Merionethshire Railway, Preaton Tramways, Bundoran and Sligo 
Railway, Felixstowe Railway and Pier Bills. Committees have also 
been appointed to consider the South Alloa Dock, Derby Gas, Folke- 
stone Gas, Shepton Mallet Water, Dublin (City) Steam Packet 
Company, Glasgow and South-Western Railway, Scotswood, 
Newburn and Wylam Railway and Dock, Ely Haddenham and 
Sutton Railway, Manchester and Millford Railway Bills, all unop- 
posed, of which the preambles have since respectively been proved 
except in the case of the Glasgow and South-Western Railway 
and Dock Bill, which is postponed till the 14th inst. 

Petitions have been deposited against the following bills :— 
Cleator and Workington Junction Railway (8), London and South- 
Western Railway (Various Powers) (1), Mersey Railway (2), North 
and South (Gravesend Tunnel) Railway (3), Stockton and Middles- 
brough Corporation Water (12), Spennymoor and Tudhoe Gas (1), 
Caledonian Railway (Additional Powers) (1), Merthyr Tidfil and 
Rhondda Valley Junction Railway (1), Wilts and Berks Canal (1), 
Plymouth Dock (Devonport) Water (1), Glasgow and South- 
Western Railway (1), Walsall Improvement Commissioners Gas 
Purchase (2), Felixstowe Railway and Pier (1), and the Bolton 
Junctions Railway (1) Bills. On the other hand, petitions against 
the following bills have been withdrawn :—The London, 
Brighton and South Coast Railway (Various Powers) (2), White- 
haven Harbour and Town Improvement (1), South-Eastern 
Railway (1), North Staffordshire Railway (1), Queenborough 
Harbour (1), Tyne Improvement (2), Bolton-le-Sands and Silver- 
dale Reclamation (1), Coombe Hill Canal Navigation (1), Upper 
Mersey Navigation (1), and the West Kent Main Sewerage Bills 
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The work in committee has now fairly begun. Since our Jast a 
large number of bills have beea groupe 

Before the Court of Referees of the House of Commons for the 
consideration of locus standi points on Wednesday, Mr. Leigh 


| Pemberton in the chair, the locus standi of the East London and 


London, Brighton, and South Coast Railway Companies, to be 
heard in committee against the London, Tilbury, Dartford, and 
Kent Coast Junction Reilway Bill was disallowed. In the case 
of the Furness Railway Bill the locus standi of the Ulverstor. 
Local Board and Millom Local Board was allowed, as landowners, 
against the bill, and of the trustees of the port, harbour, and 
town of Whitehaven against so much of clauses 12 and 19 of the 
bill as may be found to interfere with the streets or roads of 
Whitehaven. The loeus standi of the Dalton Local Board was dis- 
allowed. In the case of the Whitehaven, Cleator, and Egremont 
Railway Bill, the locus standi was allowed of the promoters of 
the Cleator and Workington Junction Railway Bill and of the 
promoters of the same bill and others. The locus standi was 
allowed of the South-Eastern Railway Company against the 
Sittingbourne and Maidstone Railway Bill. Mr. Leigh Pember- 
ton being indirectly interested in the latter bill by reason of the 
proposed line passing through his land, his seat as president of 
the court during the hearing of that case was taken by Mr. 
Forsyth. The objections to the petitions were withdrawn in the 
case of the West Kent Main Sewerage Bill, and the case of the 
Caterham and Godstone Valley Railway Bill. The consideration 
of the petitions ubjected to in respect of the Queensborough 
Harbour Bill and the South-Eastern Railway Bill was postponed 
until the 13th inst. The other members of the court, sitting as 
referees, were Mr. Rickards, Sir John Duckworth, and Mr, 
Bonham-Carter. 

In the House of Commons, the North Wales Narrow Gauge 
Railways has been read. the first time, Tunbridge Wells and 
Eastbourne Railways, Walsall Improvement Commissioners Gas 
Purchase. The following bills have been read a second time :— 
In the. House of Commons, The Mersey Railway, North and 
South (Gravesend Tunne)) Junction Railway, Colne Valley Gas, 
Imperial Gas, London and North-Western Railway (Sirhowy 
Railway Transfer), Wye Valley Railway, Severn Bridge and 
Forest of Dean Central Railway, Furness Railway, Rossendale 
Union Gas, Sutton Bridge Dock, Didcot, Newbury and South- 
ampton, Monmouthshire Railway and Canal. The Alexandra 
Palace Railway Bill has been withdrawn, as has also the Lincoln 
City Commons before the Lords, the Midland Counties and 
Shannon Junction Railway, and the Forth South Shore Reclama- 
tion Bills. 

To-day (Friday) the Dublin (City) Steam Packet Company 
and the South Alloa Dock Bill will be read the third time in the 
House of Commons, 


A somewhat unusual occurrence took place on Thursday 
evening upon the motion for the second reading of the Metro- 
politan Railway Bill. ‘This was moved by Sir Edward Watkin, 
who is chairman of the company. The bill was intended to 
grant powers to the company to extend the line from Liverpool- 
street to Aldgate, and that it was not altogether without objec- 
tion may be inferred from the fact that the company itself was 
not altogether reconciled to its promotion at all. However, the 
bill was introduced and reached the stage of second reading. 
Meanwhile the chairman of the Great Eastern Railway, Lord 
Claud Hamilton, who, like Sir Edward Watkin, formed part of the 
powerful railway interest in the House, had been nding 





ge to establish and support out of the county rates 
reformatory and industrial schools; an extension of 


correspondi 
with other members of the House with the view to the rejection 


of the bill ; and when the second reading was moved, hein turn 
moved its rejection. Sir Edward was astonished and declared 
that it was the first time within his knowledge that a railway 
director had ever moved the rejection of a bill. However, Lord 
Claud Hamilton, moving the rejection, said that the bill was 
similar in character to one thrown out two years ago for an ex- 
tension of a line from Aldgate to Bow. It would not be con- 
nected with any other line, and moreover, would be asingle line 
of railway. He admitted that he opposed partly as a director of 
the Great Eastern Railway, because he believed the bill was put 
forward to enable the promoters to evade their engagement to 
complete the inner circle. Mr. Samuda and Mr. Ritchie com- 
plained that their constituents should be put to the expense of 
again opposing a bill which they successfully opposed two years ago. 
Mr. Gordon represented that the bill would be of great advan- 
tage to Fulham. After remarks by Colonel Makins, Mr. Raikes 
pointed cut the inconvenience of opposing the second reading of 
an “Omnibus Bill,” on one of the schemes only contained within 
its provisions. He trusted the effect of the opposition would be 
to induce railway companies to introduce bills separately ; and 
he hoped also the House would not sanction the clause for paying 
dividend out of capital. Sir. E. Watkin said he could not put 
the same construction 2n the clause in question, but would con- 
sent to its being expunged. The House then divided, when 125 
members voted in favour of the bill and 194 against it, and the 
bill was accordingly lost by a majority of 69 votes. 

The result of the debate and the division of course could not 
be accepted resignedly. Accordingly on Monday Sir Edward 
Watkin retaliated upon his opponents by moving “that the 
solicitation of members of this House to oppose or support 
Private Bills on second reading by members connected in any 
way with interests concerned in that opposition or support has a 
tendency to restore the evils which this House sought to redress 
by the present system of Private Bill Committees chosen by a 
Committee of Selection.” He felt, he said, compelled to bring 
forward the question owing to what occurred on Thursday 
evening in reference to the second reading of the Metropolitan 
Railway Bill. It wouid not be denied that a great wrong was 
done by the summary rejection of that bill on second reading. 
(“No.”) There was nothing in the bill which was contrary to 
what Committees of. the House had sanctioned. The noble lord 
the member for King’s Lynn had admitted to him in corre- 
spondence that he sent out a circular requesting his friends to 
come dewn and vote against the bill, naming the member who 
was to move it, and to that fact its defeat was due. The noble 
lord was a railway director—so was he; the noble lord was a 
paid railway director—so also was he; the noble lord was 
deputy-chairman of a railway company—he was chairman of a 
railway company, and they were each paid in that capacity. He 


‘asked was the course taken by the noble lord one which ought 


to have been adopted by a member of Parliament of station and 
position ? If it were carried further it would destroy public 
confidence in Private Bill legislation. The public mind would 
begin to regard such legislation as not altogether pure, impartial 
and unsullied. He had never said or thought that the action of 
the noble lord arose from any but the purest motives, but he 
certainly had followed a bad precedent. Mr. Herbert could not 
help thinking that some personal feeling was mixed up with 
this matter. It could not be said that because the noble lord 
had written to a few friends he had canvassed for votes, as the 
words were generally understood. He was a friend of the noble 
lord, and had never heard of the bill till he came down to the 
House ; but this he could say, that there was one clause in the 
bill which was sufficient to secure its rejection. When such a 
statement as they had just heard was made, he thought it right 
that it should be at once contradicted. (Hear, hear.) Lord C. J. 
Hamilton said that if he were at liberty to go into the merits 
of the bill in question, he could show that it was a much worse 
measure than the House theught it when they rejected it. He 
denied that the House had ever resigned its power of rejecting 
Private Bills on second reading. The majority of sixty-five by 
which the bill was thrown out was conclusive as to its demerits. 
(Cheers.) He admitted that he was deputy chairman of the 
Great Eastern Railway, and that he wrote to a certain and 
limited number of his friends sitting on that (the Ministerial) 
side of the House, requesting their attendance on the second 
reading of the “ Metropolitan Railway promoted by Sir Edward 
Watkin.” He was assured by high authorities that, regard 
being had to the glaring defects of the bill, the course he took 
was straightforward and according to precedent, and he trusted 
that the House would acquit him of having done anything 
unworthy of the position of one of ite members. (Cheers.) Mr. 


‘Whitbread deprecated the practice of private members asking 


their private friends to assist them in defeating on the second 
reading a bill in which they had an interest. He hoped that 
the hon. member for Hythe would be satisfied with the discus- 
sion, and not divide the House on his resoluticn, because it was 
80 wide in its terms that it would prevent any one member from 
speaking to any other member on a bill before the House. Mr. 
Raikes believed that the discussion would have a salutary effect, 
and agreed that the practice, although not infrequent, of 
soliciting the votes cf friends on Private Bills by hon. members 
who were more or less interested in them was objectionable. 
There was, however, nothing in the course pursued by the noble 
lord which was so unusual as to call for special censure. Mr. 
Ritchie supported the course taken by the House in the rejection 
of the bill. Sir E. Watkin, while thinking an important con- 
stitutional principle at stake, offered, in deference to the sugges- 
tions made, to withdraw the motion, which was accordingly 
done. ; 

Before the Lords’ Examiners of Standing Orders for Private 
Bills on Monday, proof of compliance with the Standing Orders 
was given in respect of the Drainage and Improvement'of Lands 
(Ireland) Provisional Orders Biil, and of compliance with the 
Wharncliffe Order in the case of the Southern Railway Bill, 
both before their Lordships’ House. The Standing Orders 
Committee of the House, Lord Redesdale in the chair, also 
decided that the Standing Order (Wharncliffe) not complied 
with in the case of the Waterford and Limerick Railway Bill 
ought not to be dispensed with, which is fatal to the bill for the 
session. 

In the House of Lords, the Rochester Bridge, Willesden 
Local Board, North Union Railways of Ireland, Waterford and 
Wexford Railway, and the North Dublin Street Tramway’ Bills 
were read a second time. 








A REMARKABLE river tug boat has recently been completed in 
Pittsburg. This boat is 220ft. long, 45ft. beam, and has 6ft. depth 
of hold, Steam is supplied by six boilers of steel, each 28ft. long 
and 40in, ms diameter, made by me ee fo and pr a 
Pittsburg. @ engines are compound; the high-pressure cylinder 
being 19in, and the na 45in. diameter, with a stroke of 
9ft. They drive a stern wheel 29ft. diameter and 29ft. 
wide; the paddle 8 being 38in. deep. The main shaft is 35ft. 





long, 15in. diameter, and weighs complete, with cranks, &c., 
25 tons. 
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THE PATENTS FOR INVENTIONS BILL, 1876. 
THE new Patent Bill runs as follows :— 


PRELIMINARY. 
1. This Act may be cited as The Patents for Inventions Act, 1876. 
2. This Act, except where it is otherwise e shall com- 
mence from and immediately after the thirty-first day of December, 
one thousand eight bun and seventy-six, which time is in this 
Act referred to as the commencement of this Act. 
3. The enactments described in the first schedule to this Act 


i. In this het 


“* The Lord Chancellor” means the Lord High Chancellor of 
Great Britain for the time being, and includes the Lord 
Keeper or Lords Commissioners of the Great Seal of the 
United Kingdom for the time being. ‘‘ The High Court.” 
means in England her ee am igh Court of Justice, 
and in Ireland her Majesty’s High Court of Justice, or 
other the court having jurisdiction in and cognisance of 
the matter referred to. ‘“‘The ” means the 
Commissioners of her Majesty’s Treasury, or two of 
them. ‘The Law Officer” means her Majesty’s Attorney- 
General or Solicitor-General for England for the time 
being. ‘‘Invention” means any manner of new manu- 
facture the subject of letters patent and grant of privi- 
lege within section six of the Statute of Monopoli 
(that is, the Act of the twenty-first year of the reign of 
King James the First, chapter three, intituled An Act 
concerning Monopolies and Dispensations with Penal 
Laws and the Forfeiture thereof), and includes an 
alleged invention. _ ‘‘ Patent ” means letters patent for 
an invention. ‘“‘Patentee” means the grantee of a 
patent, and includes his executors, administrators, and 

i ** Application ” means application fora patent. 
“ Applicant” means the person making application, and 
includes his executors, administrators, and assigns. 
** Infringement ” means an infringement of the exclu- 
sive privilege of a patent. ‘‘ Prescribed” means pre- 
scribed by general orders or general rules under this 


Provisions referring te the United Kingdom extend to the Channel 
Islands and the Isle of Man. 

: COMMISSIONERS. EXAMINERS. 

5. The Commissioners of Patents for Inventions, in this Act 
referred to as the commissioners, shall, from the passing of this 
Act, be the Lord Chancellor, the Master of the Rolls, the two Law 
Officers, her Majesty’s Advocate and Solicitor-General for Scotland, 
and her as pos Attorney-General and Solicitor-General for 
Ireland, and such five other persons as her Majesty, from time to 
time, by warrant under her Royal a Manual, on the recommen- 
dation, as regards two, of the Lord Chancellor, and, as regards the 
others, of the Board of Trade, thinks fit to appoint to be com- 
missioners during her Majesty’s pleasure. The commissioners shall 
have an office called the Patent-office. 

6. There shall, after the passing of this Act, be Examiners and 
Assistant Examiners of Patents, in this Act referred to as the 
examiners and assistant examiners. The number of the examiners 
shall be two, and the number of the assistant examiners shall be 
two or more, not exceeding four, as the Lord Chancellor, with the 
consent of the Treasury, from time to time directs, The examiners 
and assistant examiners shall be appointed by the Lord Chancellor 

writing under his hand. They shall be specially qualified for 
the office by legal or scientific knowledge. The instrument of 
appointment in each case shall state that in the opinion of the 
Lord Chancellor the person appointed is so qualified. 


APPLICATIONS : PROCEEDINGS THEREON. 

7. An application shall be made by the applicant filing at the 
Patent-office the prescribed form of application and declaration, 
and a specification describing the nature of the invention. Notice 
of the application shall published. Any person having an 
interest in opposing the grant may within the prescribed time file 
notice of o ition, with particulars of his objections, and every 
person so ting 2 notice of opposition is in this Act referred to as 


an opponent. 

8. The use and publication of the invention by the applicant, 
during a period of six months from the date ef the application, 
shall not prejudice the grant of a patent for it (which protection 
from the consequences of use and publication is in this Act referred 
to as provisional protection). The commissioners may issue a 
certificate in the prescribed form, stating the application and pro- 
visional protection. 

9. On the expiration of the prescribed time, the commissioners 
shall, on the request of the applicant, refer the application to an 
examiner. The examiner shall be nominated to act in each case 
according to a fixed rotation which shall not be made public, or in 
the other mode preseribed (if any). 

10. The examiner shall consider the application, specification, 
and relative documents, and shall report to the commissioners his 
opinion thereon, and especially with reference to the following 
questions : 

(a) Whether the invention is a proper subject for a patent 
within the Statute of Monopolies: 
(b) Whether the specification is sufficient : 
(c) Whether the invention appears open to objection on the 
round of want of novelty, as far as can be ascertained 
y such examination as prescribed of former specifica- 
tions and other documents and publications in the 
Patent-office : 
(d) Whether, by reason of the frivolous character of the 
invention, it is not worthy of a patent. 

11. After the report of the examiner, the commissioners shall, 
on the request of the applicant, transmit to the law officer the 
application, specification, and relative documents and report. The 
law officer shall consider the same, and may, if he thinks fit, hear 
the applicant and any opponent. The law officer shall report to 
the commissioners his opinion whether a patent may be allowed 
for the invention or not. The commissioners shall then make 
public the application, specification, and relative documents and 
reports. The reports shall be annexed to and shall always go with 
the specification. 

12. After the report of the law officer, the applicant may within 
the prescribed time give notice at the Patent-oflice of his intention 
to d with his applicati If he does not so give notice, he 
shall be deemed to have abandoned the application, and it shall 
not be further proceeded on, and the provisional protection shall 
thereupon cease. 

13. Tf the law officer has reported in favour of the application, 
the commissioners shall, on the notice to proceed, prepare and 
submit to the Lord Chancellor a patent, with a warrant for the 
sealing thereof. If the law officer has reported against the appli- 
cation, the applicant may, after notice to proceed, petition the 
Lord Chancellor for the grant and sealing of a patent. 

14. Any person may petition the Lord Chancellor against the 
sealing of a patent. 

15. A patent shall not be sealed unless a request for the sealing 
thereof is made within three months from the date of the warrant, 
and within the period of ey ot me protection. Every patent 
shall be sealed within seven days before the expiration of the pro- 
visional protection, and not sooner. Every patent shall be dated 
the day of the applieation; but it shall not be competent for the 
patentee to take any proceeding in res of an infringement 
committed before the publication by the commissioners of the 
en, specification, and relative documents and reports. 

6. Every patent shall be sealed, or impressed with « stamp, as 











—_— and, when so sealed or ~~ shall be deemed to 
sealed with the Great Seal of the United Kingdom, and shall 
have effect throughout the United Kingdom. The term limitedin | 
—_ patent for the duration thereof shall be fourteen years from 
ts date, 


17. Notwithstanding ing in this Act, an applicant may 
obtain, on petition to the lor, such extension of time 
as the Chancellor thinks fit, in the cases and to the extent 

(1) Extension of the period of provisional protection, so 
that it be not extended twelve months in the 
whole from the date of Soares: 

(2) Extension of the time within w a request for sealing 
is to be made : 

(3) Extension of the time within which the patent is to be 
and in such case evi ing done or happening within the 
cutnieh dane shall be Saeed to have been done or to have 
happened within the time originally allowed by this Act. 4% 

RENEWAL. 

18. A patent shall, notwithstanding anything therein contained, 
cease at the end of the third or seventh complete year of the term 
for which it is granted, unless before the respective end thereof 
the patentee takes out at the Patent-office a certificate of renewal, 
which shall be granted on his request in writing. But if in any 
case, by accident, mistake, or inadvertence, the patente? fails so 
to take out a certificate of renewal, he may apply, by petition, to 
the Lord Chancellor for an enlargement of the time for taking 
out the same; and thereupon the Lord Chancellor may, if he 
thinks fit, enlarge the time accordingly, on such terms, if any, as 
to him seem just, subject to the following restriction and 
condition : 

(1) The time for taking out such a certificate shall not in 
any case be enlarged so as to extend beyond three 
months from the expiration of the third or seventh year 

2) Se preneiiags ings shall be taken in f an infringe 

o 8 en of an - 

( ment committed within the Bh aw om oy unless leave 
to take such a proceeding is made part of the order for 
enlargement. 

FOREIGN AND COLONIAL INVENTIONS, 

19. Where the invention in respect of which an application is 
made was not first invented in the United Kingdom, or the 
applicant is resident out of the United Kingdom, or is a subject 
or citizen of a foreign State, wherever resident, the following provi- 
sions shall have effect : 

(1) A patent shall not be granted after the expiration of a 
foreign patent for the invention, and, if so granted, 


void : 
(2) If at the time of the application there is a forei; 
patent for the invention in force, a patent shall not 
ted unless the foreign patentee, by himself, or by 
is attorney or agent, is the applicant, and his appli- 
cation is made within six months after the date of the 
foreign patent, or of the earliest foreign patent, if there 
are more than one : 

(3) The epee in the United Kingdom of the invention 
by the circulation or republication of the foreign patent, 
or of a ification connected therewith, shall not affect 
the validity of the patent : 

(4) If at the time of the application there is not a forei 
patent for the invention in force, a patent shall not 
granted unless the applicant declares himself to be the 
first and true inventor, or declares and shows himself, 
as prescribed, to be entitled in law, by assignment or 
otherwise, to all the rights in respect of the invention 
of the first and true inventor; andno patent shall be 

| ee in respect of a communication from abroad : 

(5) The patent shall cease on the cesser of the foreign 
patent, if any, or of such one of the foreign patents, if 
more than one, as first ceases, 

For the purposes of this section, any grant of privilege for the 
monopoly or exclusive use or exercise of an invention in a foreign 
country shall be deemed a foreign patent. The provisions of this 
section relating toa foreign patent shall extend and apply to a 
colonial patent—that is a CS granted in any part of her 
Majesty’s dominions out of the United Kingdom. 


FOREIGN VESSELS. 

20. A patent shall not prevent the use of an invention for the 
purposes of the navigation of a foreign vessel within the jurisdic- 
tion of any of her Majesty’s courts, or the use of an invention in 
a foreign vessel within that jurisdiction, provided it is not used 
therein for the manufacture of anything intended to be sold in or 
exported from her Majesty's dominions. But this section shall 
not extend to vessels of any foreign State in whose territories 
British subjects do not enjoy equal’ benefits in respect of the 
subject-matter of this section. 

AMENDMENT. 

21. An applicant or a patentee may, by request filed at the 
Patent-office, seek leave to amend his ification by way of dis- 
claimer, explanation, supplement, or otherwise, stating his reasons 
for the same. Where the — is made pending the application, 
it shall be proceeded on and dealt with as prescribed. Where the 
request is made by a patentee, it shall be proceeded on and dealt 
with in all respeets, as nearly as may be, as an application. An 
amendment by way of supplement shall not be allowed unless the 
applicant or patentee declares himself to be the first and true 
inventor of the supplementary invention, or declares and shows 
himself, as prescribed, to be entitled in law, by assignment or 
otherwise, to all the rights in respect of the supplementary invention 


to the costs of the i as to the court or judge seems fit 
yy a arr pene pation dy as 


Use oF INVENTION: OBLIGATION TO LICENSE. 


26. A patent shall be liable, at any time after the expiration of 
two years from its date, to be revoked on either of the following 


(a) That the patentee fails to use or put in practice the 
invention, by himself or his licensees, to a reasonable 
extent, within the United Kingdom, or to make reason- 
able efforts to secure the use or practice thereof there, 
Far’ of the contrary whereof shall lie on him : 

(b) That it is made to appear to the Lord Chancellor that, 
in order to insure a proper supply to the public of 
articles produced under the patent, or ong means for 
the use of the invention the public, licences are 
necessary, and the patentee fails to grant licences to 
yreeer ms a g the same, on terms which the 

rd Chancellor, nes Sega $0 SE pe 
of the case, deems reasonable. 


INTERNATIONAL, INDUSTRIAL, AND OTHER EXHIBITIONS, 

27. Every exhibition of either of the kinds following shall be 
deemed a protected exhibition :—Any of the international exhibi- 
tions of select works of fine and industrial art and scientific 
inventions held under the direction of her ee gb Commissioners 
for the exhibition of 1851; any international, industrial, or other 
exhibition which the Board of e, on the request of any persons 
desirous of holding it, certify as, in the judgment of the Board of 
Trade, likely to promote British art or industry, and to be benefi- 
cial to the mercantile or industrious classes of her Majesty’s subjects, 
The exhibition of an invention at a protected exhibition, or the 
publication during the holding thereof of a description of an inven- 
tion there exhibited, or the use of an invention for the purposes of 
the exhibition and within the place where it is held, or the use 
elsewhere by any person, without the consent of the true and first 
inventor, of an invention there exhibited, shall not prejudice the 
right of the exhibitor thereof, being the true and first inventor, 
to apply within six months from the time of the opening of the 
exhibition for a patent for the invention, or invalidate a patent 
granted for it on that application. 

FRAUD, OFFENCES, 

28. A patent granted to the true and first inventor shall not be 
invalidated by an application in fraud of him or by provisional 
protection obtained thereon, or by any use or publication of the 
invention subsequent to that fraudulent application during the 
period of that protection. 

29. If any person makes or causes to be made a false entry in 
the register of a or a writing falsely purporting to be a 
copy of an entry therein, or produces or tenders, or causes to be 
produced or tendered in evidence any such writing, knowing 
the entry or writing to be false, he shall be guilty of a misde- 
meanour, 

30. In each of the following cases— 

(1) If any person writes, paints, prints, moulds, casts, carves, 
engraves, stamps, or otherwise marks on anything made, 
used, or sold by him, in respect whereof he has not a 
patent, the name, or any imitation of the name, of any 
other person who has a patent in respect thereof, with- 
out the leave in writing of the patentee ; or 
(2) If any person, on any such thing, not having been pur- 
chased from the patentee or some person who purchased 
it from or under the patentee, or not having had the 
licence or consent in writing of the patentee, writes, 
paints, prints, moulds, casts, carves, engraves, stamps, 
or otherwise marks the word Patent, or the words - 
Letters Patent, or any words of the like kind or mean- 
ing, with a view of reap gy counterfeiting the stamp 
mark or other device of the patentee, or in any other 
manner imitates or counterfeits the stamp mark or 
other device of the patentee : 
Every such person shall for every such offence be liable to a penalty 
not exceeding fifty pounds, to be recovered by action or other 
roceeding or information in the High Court, one-half thereof to 
be paid to the Treasury, for the use of the public, and the other 
to the person who sues, 

31, If any person wilfully and corruptly files or causes to be filed 
at the Patent-office any prescribed declaration, knowing it to be 
untrue in any material particular, he shall be guilty of a misde- 
meanour, 

Crown, 


32. A patent shall have to all intents the like effect as against 
her Majesty the Queen, her heirs and successors, as it has as 
against a subject. But the officers or commissioners administering 
any department of the service of the Crown may, by themselves, 
their agents, contractors, or others, at any time after the applica- 
tion, use the invention for the service of the Crown, on terms to 
be, before or after the use thereof, agreed on, with the approval of 
the Treasury, between those officers or commissioners and the 
patentee, or, in default of such agreement, settled by the Treasury ; 
and the use and publication of the invention under this section 
during the period of provisional protection shall not prejudice the 
grant of a patent for the invention. 

PROCEDURE. 

33. Where the law officer hears an opponent he may, if he thinks 
fit, direct by and to whom the costs of the hearing and proceedings 
connected therewith, or any part thereof, shall be paid, and how 





of the first and true inventor thereof, nor unless the supy tary 
invention is such as, if known at the date of the application for 
the original patent, might have been properly comprised in the 
— on that application. Where leave to amend otherwise 
than by way of supplement is granted, care shall be taken that 
any amendment be not allowed if it would make the specification 
as amended claim an invention substantially larger than or sub- 
stantially different from the invention claimed by the specification 
as it stood before the amendment. An amendment shall not be 
admissible in evidence in a proceeding pending at the time of re- 
2 for leave to amend, except a proceeding for revocation of 
e patent. Where an amendment is allowed after the patent is 
sealed, no proceeding shall be taken in re of an infringement 
committed before the amendment, unless leave to take such a pro- 
ceeding is made part of the leave to amend. Leave to amend 
otherwise than by way of supplement, and exeept in case of 
fraud, shall be conclusive as to the right of the party to amend, 


REVOCATION, 

22. The proceeding - scire facias to repeal a patent is hereby 
abolished. A patent shall be liable to be revoked on petition to 
the Lord Chancellor on any ground on which a patent might at the 
commencement of this Act be «pee a proceeding by scire 
facias, and on any ground specified in this Act. 

ASSIGNMENTS. LICENCES. 

23. A patentee may assign his patent for England, or for 
Scotland, or for Ireland, as effectually as if the potent were 
<a granted to extend to England, or to Scotland, or to 
Ireland, only. 

24. There shall be kept at the Patent-office a book called “the 
register of proprietors.” Until an entry of an assignment of or 
licence under a patent is made in the register the original patentee 
shall be deemed to be the sole proprietor of the patent, and not 
to have granted any licence thereunder. An entry in the 
shall be proof of the assignment or licence or ietorship, as 
therein expressed, until the contrary is proved. The register shall 


be open to public inspection. 
2 The Figh Court in England, or a judge thereof. may, at the 
instance of any person deeming himself aggrieved by any entry 


made under colour of this Act in the register of a make 
with respect 


such order for expunging or varying that entry, 


the t thereof shall be ascertained. If any costs so directed 
to be paid are not paid within four days after service of notice of 
the amount thereof so ascertained on the party liable to pay the 
same, the Jaw officer may make an order under his hand for pay- 
ment thereof, and his order may be made a rule of the High Court, 

34. Every petition to the Lord Chancellor shall be heard by the 
Lord Chancellor, or by a judge of the High Court designated in 
that behalf. The provisions of this Act er poy I to the Lord 
Chancellor in relation to a petition shall extend to the judge. 

35. Any petition may be dismissed on the ground of the petitioner 
having no interest or no sufficient interest in the matter. 

36. Noappeal shall lie from any determination or order of the 
Lord Chancellor in re’ of or on a petition ; but the Lord Chan- 
cellor may allow a re-hearing of a petition in any case, if he thinks 
x and expedient to do so, 

. The Lord Chancellor shall have on all petitions full power to 
award costs to any party as he thinks just. 

38. A petitioner — the sealing of a patent, or for the revo- 
cation of a patent, shall deliver with the petition particulars of the 
objections on which he relies, In an action in the High Court for 
infringement the plaintiff shall deliver with his statement of claim 
or declaration particulars of the breaches complained of. The 
defendant shall deliver with his stat t of def or pleas par- 
ticulars of any objections on which he relies in support thereof. In 
every case the particulars delivered shall comprise a statement of 
the places and manner at and in which the petitioner, plaintiff, or 
defendant, as the case may be, alleges the acts or things on which 
he founds the objections to have been done or to have happened or 
the breaches to have been committed, or the invention to ee been 
before the date of the patent, used or published. At the hearing 
or trial no evidence shall be admitted in proof of any objection or 
alleged infringement of which particulars are not so delivered. 
The particulars delivered may be from time to time amended, as 
prescri 

39. On taxation of costs in an action in the High Court for in- 
fringement regard shall be had to the particulars delivered by the 
plaintiff and by the defendant ; and they ively shall not be 
allowed any costs in respect of — Ky delivered by them 

ively unless the same is certified by the judge before whom 
the action is tried to have been proved, or to have been reasonable 








and proper, without regard to the general costs of the cause. The 
judge may certify that the validity of the patent came in question; 
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and client, unless the judge hearing th no hag tryin the action 
e e or 
certifies that he o' Sack to tare the same, . 
40. In an action in the High Court for infringement, the court 


or a judge thereof, at the instance of the plaintiff or of the de- 
fendant, may make such order for an injunction, inspection, or 
it, and impose such terms and give such directions 

re | ee  epanaiaes ings thereon, as to the court or judge seem 
just an ent. 

41, Ona petition the Lord Chancellor, and in an action in the 
High Court for infringement the ju before whom it is tried, 
may, if he thinks fit, obtain the attendance and use the assistance 
of an we rn that is, of a person competent from his knowledge 
of manufactures, arts, or science, to advise and assist at the hearing 
or trial. The remuneration of the expert shall be — in the pre- 
scribed manner, and shall as between the parties part of the 
costs of the p i 

42, The Lerd Chancellor may, from time to time, with the advice 
and assistance of the Master of the Rolls, make such general orders 
as he thinks fit for regulating the following matters, or any of 
them, and all matters connected therewith, under this Act: The 
form and times and mode of in respect of matters 
brought before the law officer: The mode in which a patent shall 
be sealed or impressed with a stamp: The form, and contents, and 
times and mode of presentation and of service, of petitions to the 
Lord Chancellor, and notices in p: i thereon, and the 

riods within which the same must be prosecuted with effect: 

e nature and amount of the security for costs to be given by 
petitioners and others on those petitions, by way of deposit or 
otherwise: Generally the om ure on those petitions, and in 
— of matters brought before the Lord Chancellor. General 
orders may be made under this section at any time after 
ing of this Act, but not so as to take effect 
ment of this Act. 


COMMISSIONERS. PATENT OFFICE. 


43. The commissioners shall have a seal ; and impressions thereof 
shall be judicially noticed aad admitted in evidence. 

44, The Treasury shall provide proper buildings for the Patent- 
office and the purposes of this Act, 

45. Copies or extracts, certified on behalf of and sealed with the 
seal of the commissioners, of or from records of patents, ca- 
tions, amendments, and other documents in the Patent-office, and 
of or from registers and other books kept there, shall be admitted 
in evidence in all courts in her = dominions, and in all 
Pp ings, as the originals would be. The salaries of those 
clerks and officers, and of the examiners, shall be appointed by 
the Lord Chancellor, with the concurrence of the Treasury, and 
the same and the other expenses ofthe execution of this Act shall 
be paid out of money provided by Parliament. 

46. The commissioners may from time to time after the passing 
of this Act, subject to the approval of the Treasury, appoint so 
many clerks and officers as the commissioners think fit, and may 
from time to time remove any of those clerks and officers, 

47. The examiners and assistant examiners shall perform in the 
Patent-office such duties in relation to the arranging, indexing, 
and abridging of specifications, and otherwise, as the commis- 
sioners direct. 

48. The commissioners may from time to time make such 
general rules and do suck — as they think expedient, subject 
to the provisions of this Act, for effecting the following pu 8, 
or any of them, and for regulating all matters connected there- 
with: For prescribing and regulating the form and contents of 
- applications, specifications, drawings. di tions, notices, adver- 
tisements, caveats, objections, certificates, reports, amendments, 
warrants, patents, duplicates, and other documents and instru- 
ments, and of copies ard extracts, and the times and mode of the 
making, filing, depositing, leaving, recording, registering, giving, 
noting, certifying, issuing, properly ublishing, and inspecting 
of, and otherwise proceeding on and ing with, the same or any 
of them, and the printing, lithographing, or writing of the same, 
or any of them. For prescribing and regulating the deposit of 
drawings and copies thereof, and of copies of specifications, and of 
models, in such cases as — fit. For regulating the mode 
in which an examiner shall be nominated in each case. For regu- 
lating the proceedings by and before the examiners. For pre- 
scribing and regulating the functions and duties of the assistant 
examiners, For securing and regulating the opening to public 
inspection, and the publishing and selling of copies, at such prices 
and in such manner as the commissioners think fit, of specifica- 
tions, drawings, amendments, and reports, For regulating the 
presentation of copies of their publications to public libraries and 
museums, literary and scientific ero and official authorities, in 
the United Kingdom, the colonies, and foreign countries. For 
securing and regulating the making, printing, publishing, and sell- 
ing of indexes to, and abridgments of, cations and other 
documents in the Patent-office. For, subject to the approval of 
the Treasury, establishing and opening to public inspection, a 
museum or collection of models of inventions and other objects 
relating to patents and to inventions. For keeping and opening 
to public inspection a record book of patents, wherein hall be 
entered notes of all grants of patents, specifications, amendments, 
revocations, and expirations of patents, with the dates thereof, 
and other things affecting the validity of patents. For regulating 
the entries in the register of proprietors. For regulating, subject 
to the approval of the Treasury, the fees of experts, For, sub- 
ject to the approval of the Treasury, regulating the use of stamps 
under this Act, and prescribing in what manner they shall S 
impressed and affixed, and insuring the proper cancellation of 
adhesive stamps. Generally for regulating the business of the 
Patent-office, and all things by this Act placed under the direction 
or control of the commissioners, General rules may be made 
under this section at any time after the passing of this Act, but 
not so as to take effect before the commencement of this Act. 

49, The commissioners shall cause a report respecting the execu- 
tion by or under them of this Act to be faid annually before both 
Houses of Parliament, and therein shall include for the year to 
which each report relates all general rules made by them and 
for the time being in force, and an account of all fees, salaries 
allowances, compensations, and other money received and paid 
under this Act. 

50. All powers of the commissioners may be exercised by any 
three or more of them, save that the Lord Chancellor or the 
Master of the Rolls shall concur in the appointment or removal of 
any clerk or officer ptm or removed by the commissioners, 
and in the — of general rules made by the commissioners, 
and in the annual report of the commissioners. Any act of the 
ye shall not be invalid by reason only of any vacancy in 

eir body. 


the pass- 
fore the commence- 


STAMPS. 

51. There shall be paid to and for the use of the Crown, on the 
several instruments described in the second schedule to this Act, 
the duties in that schedule mentioned, and no others. Those 
duties shall be under the management of the Commissioners of 
Inland Revenue, and shall be deemed stamp duties within the 
Stamp Duties Management Act, 1870, and other Acts relating to 
stamp duties, Any of the stamps may be adhesive, if the 
think fit. 

SCOTLAND. 

52, An order of the law officer for payment of costs may be 
recorded in the books of council and session in Scotland to the 
effect that execution may pass thereupon in common form. 

53. Nothing in this Act shall affect the jurisdiction and forms of 

rocess of the courts in Scotland in an action for infringement, or 

any action or proceeding respecting a patent hitherto t 
to those courts, 


| mencement of this Act, notwithstanding anyt 





54. Proceedings in Scotland for revocation of a patent shall be in 
the form of an action of reduction at the instance of her Majesty’s 
advocate, or at the instance of a having interest with con- 
currence of her Majesty’s advocate, which concurrence may be given 
op tos ern shawn only, Service of all writs and summonses in 
that action shall be e 


to the forms and practice exist- 

ings Wh an ce this Act Liab toa penalty in respect 
ere a under le toa 

of the unauth use of a name, word, stamp, mark, or device, 

the same be recovered by action, or other proceeding, or informa- 

tion, in the court of session in Scotland, 


IRELAND. 

56. All parties notwithstanding anything in this Act, have 
in Ireland their rem under or in respect of a patent as if the 
same had been granted to extend to Ireland only. 

TRANSITORY PROVISIONS. 

57. The repeal of enactments or any other thing in this Act shall 
not affect the past operation of any of those enactments, or any 
letters patent granted, or any appointment made, or compensation 
granted, or any order or direction made or given, or any right, 
title, obligation, or liability accrued, or the validity or invalidity 
of anything done or suffered, under any of those enactments before 
the commencement of this Act : Interfere with the institution or 
prosecution of gy ee suit, —— civil or criminal, in 

ereof : e away or abridge any protection or benefit in 
relation thereto. Those enactments shall, notwi ding any- 
thing in this Act, unless it is in ry ys otherwise provided, 
continue to te as if this Act not been p with 
reference to all patents existing at the commencement of Act, 
and to all applications for patents made before the commencement 
of this Act, and to all patents to be.granted on those applications, 
Nothing in this Act unless it is in any case otherwise ex: a 
apply to any patent with reference to which those enactments so 
continue to operate. 

58. Fon the p of proceedings taken or continued after the 
commencement of this Act under any enactments ed by this 
Act, the commissioners under this Act shall be deemed to be 
the same body as the commissioners under any of those enact- 
ments, The regis eon of preeeeaes, and of patents kept under any 
of those enactments respectively be deemed J ae of the same 
books as the register of proprietors and record book of patents 
under this Act, : 

59. The provisions of this Act relating to certificates of renewal, 
and to the enlargement of time for the taking out of those certi- 
ficates, shall extend and apply to patents granted “—y the _ 
hing in any suo 
patent, or in this Act, or in any enactment repealed by this Act, 


SavINes. 

60. Notwithstanding anything in this Act, the Lord Chancellor 
shall have and may exercise such powers, authorities, and discretion 
in respect of a warrant for the ing of a | earn and of the patent, 
as atthe commencement of this Act he has and might exercise in 
respect of » warrant for the issuing under the Great Seal of a 
patent, and in respect of the issuing of a patent on that warrant. 

61. It shall be lawful for her Majesty the Queen, her heirs or 
successors, by warrant under the Royal Sign Manual— 

To direct any specification to be cancelled before the sealing 
of the patent, and thereupon the provisional protection 
shail cease. To direct the commissioners to withhold 
their warrant for the sealing of a patent. Todirect that 
a patent for the issuing whereof a warrant has been 
sealed shall ot issue. To direct the insertion in any 
patent of any restrictions, conditions, or provisoes in 
addition to or in substitution for any restrictions, con- 
ditions, or provisoes that would otherwise be inser 


therein. 
62, Nothing in this Act shall take away, abridge, or prejudicially 
affect the prerogative of the Crown in relation to the granting of 
any letters patent, or to the withholding of a grant thereof. 





THE FIRST SCHEDULE. 
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It is unnecessary to reproduce this schedule. 


THE SECOND SCHEDULE, 
Stamp Duties, 
I,—PAYABLE BY APPLICANT AND PATENTEE. 
a, Up to sealing. 


Eada £ ad, 
On application ... 10 so .. coo os «of =§& O O 
On certificate of request for leave toamend 5 0 0 
Om patent cco ccc cco cee cite we ooo 15 0 0 


ooo 


6, Further at end of three years after patent. 
On certificate of renewal ... ... 0 se oe os oe 50 0 0 
On order for enlargement of time ... .6 ww «. « 5 0 0 
c. Further at end of seven years after patent. 
On certificate of renewal ..- 2 s+ see soe coe oo 100 0 0 
On order for enlargement of time ... ... «. « « 10 0 0 
d. Further for amendment after patent. 
On certificate of request for leave to amend : 
By way of supplement =. ss see tee tee owe | 10 0 
In amy Other CAs0 ccc .1. ae ce te cee cee ee (CCD 


II.—PAYABLE BY OPPONENT. 


oo 


On certificate of record of notice of opposition ... .. 2 0 0 
On caveat against leave toamend ... s+ w+ oe oe 2 0 0 
III.—MISCELLANEOUS. 

On certificate of entry of assignment or licence .. .. 0 5 0 
On certificate of search or inspection ... 010 


On office copy of a document, for every seventy-two 
WOrds oe te ave ° 


wos cen, 000 cco cee cee ose | (OO 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3823. Improvements in machin for Fe..tinc Trees, Allen Ransome, 
Clapham Common, Surrey.—3rd November, 1875. 
oS ee in Boot-trees, John Blakey, Leeds.—-30th November, 


4280. A new or improved TextiLe Fasric, Joah Lodge, Huddersfield.— 
9th December, 1875. 

48. Improvements in apparatus employed in the manufacture of PaPer, 
George Holloway, Chartham, Kent.—5th January, 1876. 

148. A new or improved pocket instrument for Leve.tine and for 
Measvrine Verticat ANGLEs, Carl Bohne, Berlin.--14th January, 1876. 

180. Improvements in Mountino the WHEELs of Traction Exornes and 
Vexoctrepes, William Johnson and Jonathan Phillips, Ripley, York- 
shire.—17th January, 1876. 

184. An improvement in Borries, Jars, and other vessels, and in 
stoppers therefor, William Wadham Hill, Oxford-street, London.—18th 
January, 1876. 

212. Improvements ‘in Sewine and Emsrorery Macuines, William 
Edward Gedge, Wellington-street, Strand, London.—A communication 
from Emile Cornely, Paris. 

214. New orimp d Stopper appli for bottles, Peter Jensen, Chan- 
cery-lane, London.—A communication from Carl Dietrich, Berlin. 

216. Improvements in the construction of Roors, Henry Curzon, Lincoln’s- 
inn-fields, George Gordon Page, Great James-street, Bedford-row, and 
Charles Powis, Gracechurch-street, London.—19th February, 1876. 

232. bar mie in apparatus for SreeRinG VessEs, Frangois Joseph 
Demblon, Leadenhall-street, Lon 

237. Improvements in Mitts for grinding grain, Png os Melville 





k, cery-lane, m.—A comm m from Léopold 
Macqué, Paris,-—20th January, 1876. 
268. Im yoy in Tars and Vatves, Charles Baker Scott Webb, 
Essex. 





270. Improved its of machinery or a tus for SIGNALLING 
on Raiwavs, William Kenyon, Middleton, near Manchester. 
ste en er oe teed 
8 w! ive 
William Barnes, I: Lon ' 


276. Improvements in ina, Emil Neupert, Graskelles, Hamburg. 
278. a in the production of Sutpuate of Potrasx for the 
man of alum, Peter Spen 


po, Mencteees. 
* Len ag iad in Sxates, William Chadburn, Liverpool. — 24th 
lanuary, 
282. Improvements applicable to Miners’ Sarery Lamps, John Clayton 
tg Fleet-street, London. — A communication from A le 


France. 

, 

284. Improvements in Burrers, Robert Henry Hepburn, sheffield. 

286. An improvement in the Forwirore of MBRELLAS, PARAsoLs, and 
ScunsHapes, Samuel Townsend, nt-villas, Grove Vale, East 
Dulwich, anon 

288. An improved Direction Inpicator to be used as a compass and 
otherwise, Leendert Janse, Amsterdam. 

290. Improvements in TricvcLE VELociPeDEs, John Henry Walsh, Putney, 


Surrey. 
292. Trprovements in Roap Locomotives, partly applicable to feed 
heaters and steam boilers generally, James Matthews, Dunwear-villa, 


Bridgewater, Som h 
Impr e facture of Breap, William Robert Lake, 
Southampion-buildings, London. — A communication from Alexis 

Petrovitsch, Zarin, Moscow. 
300. Improvements in Sewina Macuines, Norris Parmly Stockwell, Queen 
Victor treet, London.—A communication from Ti:e Howe Machine 








Cc pany Incor P . rt, U.S. 
302. Improvements in machinery for manufac’ Bats for Potrers, 
a Goodwin Green, Churcia Gresley, Derb; —25th January, 


806. Improvements in FIRELIGHTERS, James Templeman, G@ w. 

808. Improvements in apparatus. for Torpine, Tartine and Lirtine 
Tornips and similar vegetables, James Thom, Srathmiglo, Fifeshire, and 
James Constable, Balvaird, Fifeshire, N.B. 

$10. Improvements in Sream and other Borers, Richard Edmund Shill, 
Ashton-villas, Derwent-grove, East Dulwich. 

312. Improvements in ConpEnsers for marine and other steam engines, 
Cherles Mace, Barcelona, 8) 

818. Improvements in pre’ ig Mera Puiates, Bars, and Rrvos, and in 
machinery employ erein, Thomas Beelsy, Hyde Junction lron- 
works, Manchester, and Alfred Muir, Britannia Wor! , Manchester. 

820. Improvements in Setr-covrtinc and Disconnectine continuous 
Raitway Brakes and in the method or means of actuating the same, 
Thomas Temple, Newcastle-on-Tyne. 

822. Improvements in the treatment of AmmontacaL and PHosPHATE 
Compounpns for the manufacture of manures, Henry Young Darracott 
Scott, Ealing, Middlesex. 

826. Impro’ ts in the facture of Sacks and similar articles, and 
in meee to be employed in sewing machines therefor, Howard 
Pratt Garland, San Francisco.—26th January, 1876. 

328. Improvements in apparatus for Lirrine Vessets out of the water, 
— also for weighing vessels, Joseph William Wilson, Wands- 
worth, Surrey. 

830. A new or improved composition for preventing IncrustaTion in 
SreaM Bol.ers, , tanks, and other hot-water apparatus, William 
Murdoch, Henry Horatio Ault, and William Knowles, New Crane, 
Wapping, London. 

832. Improvements in the treatment of Reat and artificial or imitation 
LeaTHer, John Hai m, Ryde, Isle of Wight. 

$36. Improvements in LoMPrREssiNG AiR and in a apelying the same for the 

roduction of motive power, Alexander Melville Clark, Chancery-lane, 
) peer mang communication from Emile Heyler, Paris.—27th January, 
1876. 

$38, A new or improved Screw Base for the purpose of fixing stereo-plates 
used in the printing trade, Edward Ernest Morris, Alexander-road, 
Upper Holloway, London. 

840. Improvements in apparatus or appliances for maintaining Leven 
Surraces for supporting a, plates, and other articles thereou, the 
said apparatus being applicable to ships and other floating structures, 
James Alexander Walker, Chancery-lane, London. 

842. Improvements in apparatus for GENERATING and CONTROLLING 
Carsonic Acip, for the manufacture and transport of atrated waters, 
for motive power, and for other pw » Willi Cowley, Liverpool, 

343. Improvements in Spinnin, and in apparatus connected therewith, 
Benjamin Berry, Sidney Emsley Bradford, and Samuel Smith, ee 

844. Improvements in Bezarines and parts connected: therewith for the 
journals or axles of reels, swifts, or cylinders on machines where it is 
required to take off or = on hanks of yarn, thread, or other endless 
bands, James William Grayson and William Henry Hardis' 

‘ood be 
, 





350. Improvements in Horse Rakes, William Wilson, 
—, Cheshire, and Joseph Battersby, Bedford Leig’ 
re. 


Lancashire. 

852. Improvements in Szwina Neeptezs, Alfred Vincent Newton, Chan- 
cery-lane, London.—A communication from Harry M. Jenkins, New 
York. 

854. Improvements in the manufacture of Rops, Bars, PLatzs, Bzams, 
GIRDERS, and other articles and forms of high or steel and low or 
mild steel or iron compounded ther by welding, Benjamin Joseph 

ills, Southampton-buildings, mdon.—-A communication 
from Charles Patrick Haughian, Brooklyn, New York. 

356. Improvemencs in Locomotives, Frank Wirth, Frankfort-on-the- 
Maine.—A communication from Frederick Reimherr, Constantinople. 
—28th January, 1876. 

858. Improvements in PortaBLe Cooxine and Heatine Apparatus, the 
heat being derived from the use of hydrocarbon oil, also in the 
vessels containing the said oil, for regula ng the supply of the same, 
and which said improvement is also applicable to oil vessels for lamps, 
lanterns, and other like purposes, David Pitcairn Wright, Birming- 


ham. 

360. a tee in Water CLosets and in valves used therewith, and 
for other purposes, John Lanyon, Belfast. 

862. An improved Packine MaTERIAL, James Green Hatton, Manchester. 

364. Improvements in PentacraPH ENGRAVING Macutnes, Thomas Nixon, 
Alexandria, Dumbarton, N.B. 

866. gy ee ro in Brick and TiLz Makine Macuines, Thomas Buck, 
jun., Cai 


mbridgeshire. 


~ 868. ag ee age in machines for Curtina Grooves in Woopwork, 


John Richards, Adelphi, Strand, London. 

870. Improvements in the manufacture of Steet, Julius Baur, South- 

. ampton-buildings, London. 

872. Improvements in machines for Sewine Button-Ho.ses and for fancy 
stitching, Richard Matthew Melhuish, Hoxton, London. 

$74. Improvements in Brakes for Raitway Trains, and partly applicable 
for other purposes, Richard Werdermann, Princes-street, Surrey.—209th 
January, 1876. 

878. Improvements in machinery for Winptna Sewina Tareap of cotton, 
linen, or silk, William McGee, Paisley, Renfrewshire, N.B. 

384. Improvements in the method of and a: tus for making CARRIAGE 
Spring Heaps, Jonas Woodhead, Westholme-street, Bradford, York- 


shire. 

886. Improvements in DyNnamo-ELEcTrIc Macuines, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Dieudonné 
Francois Lontin, Paris. 

888. Improved apparatus for Workixe Heavy Guns, Leonide Razkazoff, 
Buckingham -road, London, and William Anderson, Erith, Kent. 

890. Improvements in Tram or Roap Locomorives, Henry Hughes, 
Leicestershire.—31st January, 1876. 

892. Improvements in apparatus for Raistno or Forcina Fivros, Wilhelm 
Weyhe, Bremen, Germany. 

894. Improvements in materials for Coryinc Lerrers, Wxitines, and 
De.inraTions, used in the process called the “‘ papyrographic,” Eugenio 
de Zuccato, Great Queen-street, Lincoln’s-inn-fields, London. 

396. Improvements in ee Bi wed ‘ooneans pes poe eke DB a 
buffing arrangements o’ way and other similar vehicles, 
Robert Blackwell Hansell, Sheffield. 

898. Improvements in GLoves or Covertnes for the Hanps for preventing 
injury to the person whilst skating on skating rinks, Benjamin Lang- 
ford Foster Potts, Camberwell-grove, Surrey. 

400. Improvements in Ruvos, Stipes, or Fastentnes for Scarrs, Victo- 
— and like articles of Dress, Lionel Cohen Spiers, Birming- 


404, Improvements in Evastic WHEEL Tires and in the means for applying 
the same to wheels, cis Mulliner, Brook-street, Grosvenor-square, 
London.—1lst February, 1876. 

408. Improvements in 
chambers, Fleet-street, London.—A communication from Maschil 
Delorimer Converse, New York. 

410. Improvements in Rotter Sxates, John Wright, Kingston-on- 
bg ory tus for T B hich tus is also 

412. Improved aj us for Ti.tina Barrets, which apparatus 
a licable as a gauge to test the quantity of liquor drawn therefrom, 
John Jeunison, Wilmslow, Cheshire. ; 

414. : heels in and connected with Pumps, William Adair, Liver- 


ab 1 p ts in the fact 





of ORNAMENTAL GLAzeD Bricks, 


bs oe Dewhirst Cliff and Walter Cliff, Wortley, near Leeds, York- 


shire. j 

418. Improvements in machinery for Spmswine Fiax, Tow, HemP, and 
other Rbrous substances, George March. Leeds, Yorkshire. 

420. Improvements in the manufacture of Fi.oor-eLotTs, Frederick Walten, 
Staines, Middlesex. 
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423. Improvements in Sxares, Jobn Wiliam Gray, Loughborough Park, 


424. Improved means of Locxine Nuts on Screw Botts, James Henry 
Grea , Westminster, London. 

426. Improvements in Licurmyc Raitway Carriaces, and in the 
mi or employed therefor, the same applicable 
-—— a tramway cars, ships, factories, and other s, David 

iw, Ww, 


428. Improvements relating to the Conversion of Iron into STEEL, and 
to a tus therefor, William Robert Lake, Southampton-buildings, 
London.—A communication from Count Guillaume Ferdinand de 
Doubet, Paris,—2nd February, 1876. 

430. A new or improved Escritoire or combined desk and cabinet for con- 
taining and protecting papers or documents, neas MacDonell, Beauly, 
Inverness, N.B. 

432. Improvements in the construction of Fivors for Skatinc, George 
Edward Stokes, Westbourne Park, London. 

436. Improvements in Sarges and Strone Rooms, George Hayter Chubb, 
St. Paul's-churchyard, London. 

*, el in Waeet Skates, John Harrington, Ryde, Isle of 

t. 


442. Improvements in the “Jacks” and Jack-nooxs of JacquaRD 
Apparatus, John Broadhead, Shay Clough, Austonley, near Holmfirth, 
Yorkshire. ji 

444. Improved machinery for Repucine or Putverisine Ores and other 
hard substances, applicable also for other purposes, Alexander Melville 
Clark, Chancery-lane. London —A communication from La Société 
Anonyme des Mines et Fonderies de Zinc de la Vieille Montagne, 
Chénée, Belgium.—3rd February, 1876. 

448. Improvements in the Hancine of Wixpow Sasues, William H 


, and John Elliott —18th 
pinahen, 206 Chambers, Lozells, near Birmingham 


701. Improvements in Lamps for burning oils for illuminating purposes, 
William Wulferode, Fawcett-street, Ka London. 
= improved Inon Bepsteap, Eugene Domercq, Rue de la Fidélité, 


707. Improvements in VentiLaTors or Blowers, Arthur Crespin, Avenue 
Porusantion Paris. : ‘ - 


709, Improvements in the manufacture of Ware Leap, Norman Charles 
Cookson, Newcastle-on-Tyne. 

715. A new or improved ComBusTiBLe Composition applicable to various 
ome purposes, Giovanni Gilardi, Leghorn, Italy.—l9th February, 
1876. 

717. Improvements in Dyemnc and Printinc TextTiLte Fasrics, James 
Chadwick, Chatterton, Lancashire.—A communication from James 

arley, Low assachusetts, U.S. 

721. A new or improved machine or apparatus for Currinc THorN and 
other similar hedges and fences, George Agers Walker, Danes-hill, 
Notting’ hire. 

723. Improvements in Printinc and ORNAMENTING MetAL, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from,Legrand 
Blair Smith, New York.—2lst February, 1876. 

725. Impr ts in hinery for facturing Screw Nuts, William 
Robert Lake, Southampton-building 
from Henrich Kusler, Neuss-on-Rhine, Prussia. 

727. An improved GLove Fastenrno, William Robert Lake, Southampton- 
buildings, London.—A communication from Clarence R. Ferguson, 
Washington, U.S. 

729. Improvements in Distrisvtinc Manuxes, and in the machinery or 

tus employed therefor, Robert Parker, Wigton, N.B. 





, Londun.—A communication 








High-street, Stockton-on-Tees. 

452. An improved machine for Drawinc and THInninG PLANTs sown or 
—" in drills or otherwise, John Mackie, Royal Insurance-buildings, 

ods, Yorkshire. 

454. Improvements in Woven Fasrics, Frank Wirth, Frankfort-on-the- 
Maine.—A communication from Jules Carrey, Miilhausen, Alsatia. 

456. Improvements in the method of and in apparatus for Raisino 
Liquips, BLowine Arr, Prore.iine Snips, Kyeapinc Doverny Masses, 
Forwarprinc Grarn, and other like purposes, Wirth, Prankfort- 
on-the-Maine, Germany.—A communication from George Sig!, Vienna, 


460. An improved mechanical RecuLator applicable to several purposes, 
Désiré Sival, Lyons, France. 

462. Improved a tus for TRANSFERRING PassEencerRS and CARRIAGES 
over Rivers, Estuaries, and VaLueys, George Barclay Bruce, jun., 
Westminster, London. 

464. Improved means and apparatus for Setrine or REGULATING CALENDAR 
Warcues, Thonias James Smith, Fleet-street, London.—A communica- 
tion from Louis Joseph Crozet, Rue des Halles, Paris.—4th February, 
1876. 

466. Improvements in Wee. or RoLiter Skates, Alexander Cwsar 
Frederick Franklin, Brighton, Sussex. 

468. Improvements ir BLeacuine Cotton on SHutTT_e Tops, Bossins, or 
in Hawks, Charles Toussaint, Vosges, France. 

469. A new or improved machine for CorruvatineG, FLuTiNG, or INDENT- 
rnc Iron Wire not annealed, for the manufacture of diamoned-shaped 
lattice or trellis work, Pierre Joanntds, Rue Sainte, Marseilles, France. 

470. Improvements in Ro.iinc Mitts employed in the manufacture of 
iron and steel, Peter Kirk, Workington, Cumberland. 

472. Improvements in apparatus employed in the manufacture of PaPer, 
George Tidcombe, jun., Watford, Hertfordshire, and Clement Heaton, 
Garrick-street, Covent Garden, London. 

474. Improved apparatus to be applied to street cars or omnibuses to 
ReoisTer the number of Passencers CarRIED, part of which apparatus 
is also applicable for other counting or — purposes, William 
Lee, Manchester.—A communication from Joseph Thomas Pullon and 
William Sykes, Valparaiso. 

476. Improvements in Furnaces for Steam BorLers and water heating 
— Samuel Crabtree, Thomas Crabtree, and James Crabtree, 
Manchester. 

478. Improvements in the construction of Rapia, ARM Drituine and 
Siot Dritiine Macutxes, George Lowry, Salford, Lancashire. 

480. Improvements in Ware. or Rotver Skates, Sidney Orville Brown, 

- Southampton-buildings, London.—5th February, 1876. 

509. Improvements in apparatus to be used in Masnino Gratn and other 
matters, and in heating water and other liquids by means of steam, 
David Brodie, Saucel Paisley, Renfrewshire, N.B.—8th February, 
1876. 

517. Improvements in Dryine Tea, and in 4 EO connected there- 
—_ Francis William Mackenzie, Ladyhill, Elgin, N.B.—9th February, 
1876. 

551. Improvements in working Foo Sicnaus, William” Worthington, 
Wigan, Lancashire.—1l1th February, 1876. 

581. Improvements in machinery for Twistixc and Dovpiinc Sitk and 
other Frere, William Hall, Leek, Staffordshire.—12th February, 1876. 
613. Impr ts hi for Mrxcine and Prerarine Foop and 
other substances, dames Frederick Lovelock, Lansdowne-road, 

Hackney, London.—15th February, 1876. 

625. Improvements in Propuctne and Marntarnine Ice Rinks and in 
apparatus therefor, Thomas Rose, Seacombe, Cheshire. 

629. Improvements in Steam Vatves for steam pumping machinery and 

the manner of working the same, Martin Benson, Southampton-build- 

ings, London.—A communication from Ezra Cope and James Riley 

Maxwell, Hamilton “hio, U.S. 

. Improvements .. PortaBLe Steam CRANES, James Shanks, Arbroath, 

Forfar, N.B. 

633. Improved arrangement of ap tus for Raistinc and Lowerine 
Weicuts, George Septimus Hughes, Manchester.—A communication 
from Ernst Burgdorf, Brunswick, Germany. 

635. Improvements in the Proputsion of SteaMers, part of the invention 
being also applicable to other purposes, Constantin Tringuetta and Paul 
Damala, Boulevard Saint Denis, Paris. 

637. Improvements in Safety Apparatus for Lirrs or Hoists, John 
Dence, Mark-lane, —- 

39. I ts in the 








ture of Pitep Faprics, William Bew, 


641. Improvements in ConcerTinas and Accorprgons, William Lloyd 
Wise, Chandos-chambers, Adelphi, London.—A communication from 
Carl Hagenbiichli, Eibenstock, Saxony. 

643. Improvements in Rotter Skates, Edward Orange Wildman White- 
house, Thurlow-road, Hampstead, Middlesex. 

645, An improved machine or apparatus to be employed in Sinxinc or 
Cieansine Pits and “Sumps,” Ezra Davis and William Fieldhouse, 
Tipton, Staffordshire. 7 

647. Imprcvements in ProyectiLes for RirLep OrpNance, Henry Edward 
Newton, Cisnane dane, London.—A communication from Robert 
Parker Parrott, Cold Spring, New York. 

649. Improvements in apparatus for INpicaTina or SIGNALLING the 
Heicut of materials in furnaces, cupolas, or kilns, Alfred Roberts, 
Tipton Green Furnaces, Tipton, Staffordshire.—idth February, 1876. 

65]. Improvements in Breecu-Loapine and other SmaLi-arMs, Thomas 
Woodward, Birmingham. 

655. Improvements in VaLves and Conrro-tine Gear for Motive Power 
Enornes and auxiliary apparatus, Henry Percy Holt, Royal Insurance- 
buildings, Leeds. 

663. Improvements in modes of and apparatus for InpicaTiInG, REcoRDING, 
and PREVENTING, by giving alarm or otherwise, an undesirable rise in 

ressure in steam boilers and other structures, William Phillips 
homson, Lord-street, Liverpool —A communication from Messieurs L. 
Cahen Lambert and Leullier, Brussels. 

665. Improvements in Measurins Banps or Banp Cuatys, William 
Chesterman, Bow Works, Sheffield. 

667. Improvements in the manufacture of Horsr-sHogs and in machinery 
therefor, William Robert Lake, Southampton-buildings, London.—A 
communication from William Morris Greenwood and John Norris 
Clarke, Cincinnati, Ohio, U.S. 

669. Improvements in Motors for Tramway Cars, TRACTION ENGINES, 
Latues, and other machinery, Alexander Melville Clark, Chancery- 
— London.—A communication from Anson Perry Thayer, New 

ork. 

671. Improvements in Anneatinc Ports, Lewis Griffiths, Swansea, 
Glamorganshire.—l7th February, 1876. 

673. Improvements in Furnaces for economising fuel and consuming 
smoke, George Burdekin, Prestolee Alkali Works, near Manchester. 

675. Improvements in apparatus for the manufacture of Gas for lighting 
yo ga purposes, Joshua Kidd, Dartmouth-street, Westminster, 

mdon. 

677. An improved Basket or receptacle for Fiowers, Margaret Mary 
Crawfurd Cameron, ds. 

679. Improvements in the method of Workinc Lace MaAcHINERY, 
whereby new and improved effects are obtained, Goorge Pigott, Dane- 
street, Great Alfred-street, Nottinghamshire. 

681. Improvements in CyLinpEr Printing Macuines, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Auguste 
Hippolyte Marinoni, Paris. 

685. Improvements in the CLEANSING and Dryinc of GLass Borris, and 
in apparatus for that purpose, Thomas Leonard Barber Edgcombe, 
Erskine-street, Liverpool. 

687. Improvements in Rotter Skates, Francis Henry Davis, London- 
street, London, and Brice Tydeman, Cardigan-row, Bow, London. 

689. Improvements in Uritisinc OLp or Worn Rattway Raits and other 
like bars, and in machinery for that purpose, William Stonehewer, 
Tipton, Staffordshire. 

691. Improvements in Rotter Skates, William Benjamin Davies, Bir- 





738. Improvements in Rotuer Skates, Edward Samuel Eyland, Bristol. 

735. An improved Rink Skate, Robert Edwin Villiers, Westminster- 
Bridge-road, Lambeth, Surrey. 

737. Improvements in the manufacture of CenrrirucaL Pomps, John 
Gwynne, Hammersmith Ironworks, Middlesex. 

739. Certain improvements in Sevr-actinc Mues for spinning and 
doubling, John Leigh Taylor and Robert Ramsden, Grecian Mills, 
Bolton, Lancashire. 

741. Improvements in Sarery Covpiinas for Wacons and other railway 
rolling stock, win Powley Alexander, South ton-buildings, 
London.—A communication from Eduard Friedrich August Biische, 
Schwelm, Westphalia. 

743. Improvements in PReseRviNG ANIMAL and VEGETABLE MATTERS, and 
in the means and apparatus employed therein, Frederick Settle Barff, 
Kilburn, Middlesex.—22ad February, 1876. 

747. Improvements in Door Locks and Latcues, John Walker, Birming- 





™m. 

749. Certain improvements in Steam Enorngs, part of which is applicable 
to steam pipes and steam boilers, Edward Wood, Bolton, Lancashire. 

751. Improvements in apparatus for indicating and preventing the EsvaPE 
of Gas from main pipes and connections, parts of which are also 
applicable to water pipes, William John Warner, South Shields, Durham. 

753. Improvements in ap; tus for Ratsine Ratpway Trans and other 
vehicles, and for retarding and ma ony * their motion, William Henry 
Eyles, Weston, near Bath, and George Eyles, Bristol, Gloucestershire. 

757. Improvements in the means and apparatus employed in Futirne or 
MiL.inc Wooten or other woven or felted Fasrics, John Laycock, 
Morley, and Frederick Laycock, Leeds. 

759. Improvements in Steam Pumps, John Gillett, Melksham Foundry, 
Melk: , Wiltshire. 

761. An improved method of Licutine Houses, Surps, and other struc- 
tures by kerosene or other oil lamps, William Robert Lake, South- 
ampton-buildings, London.—A communication from Cornelius Godfrey, 
Huntington, New York. 

763. Improvements in the production of Imrration MaRBLEs and Woops, 
Johan Anton Benedict von Castilberg, Holborn Viaduct, London.—A 
communication from Fritz Petitpierre, Chaux de fonds, Switzerland.— 
23rd February, 1876. 

767. Improvements in Sportinc and other Pocker Kyives, Thomas 
Crookes, Sheffield. 

769. Improvements in machinery or apparatus for CLEANING, SorTENING, 
and Seraratino the Fipre of Fax, Hemp, Ruea or Curva Grass, and 
other fibrous subst , also applicable to rolling tea leaves, Andrew 
Charles Guy Thompson, Chiswick, Middlesex. 

771. Improved Draw Bars for railway rolling stock or other vehicles, 
Richard Baxendale and Joseph Heald, Chorley, Lancashire. 

73. Impro its in hinery for the Manuracrure of Bricks, 
William Love and George Love, jun., Malton House, Lanchester, 
Durham. 

775. Improvements in apparatus or machinery for Derosttine and Pickine 
Up Maw Baas, and other articles without stopping the train, Edward 
Griffith Brewer, Chancery-lane, London.—A communication from 
Alexis Firmin Cacheleux, Paris. 

779. Improvements in Su1ps’ Loos, Francis George Fleury, Bristol. 

781. Improvements in the Treatment of Seep Corn and other seeds, and 
in dressings or compositions to be employed therein, Edmund King, 
Ashley Dale, near Newmarket, Cambridgeshire. 

783. Improvements in Mowrne and Reapinc Macuryes, William 
McIntyre Cranston, Worship-street, London. — Partly a communication 
from Walter Abbott Wood, Hoosick Falls, New York. 

785. Improvements in Rotter Skates, William Joseph Walker, Rother- 
ham, Yorkshire. ‘ 

787. Improvements in BRaAKEs or apparatus for retarding and stopping 
railway trains or vehicles, Guiseppe Francesco Coccapieller de Gug- 
genbhiiller, Stratford, Essex. 








_ 789. Improvements in the production and maintenance of Ick SkatTine 


and Curvine Rinks, and in apparatus therefor, Frederick Noel Mackay, 
Liverpool.—24th February, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 
738. Canpine Enoives, Evan Arthur Leigh, Manchester.—28th February, 


73. 
781. Burr Hincrs, Rowland Hodges, jun., Birmingham.—4th March, 
1873. 
890. Conveyina Foop, &c., John Evatt Acklom, Royal Well-terrace, 
Cheltenham.—12th March, 1873. 
749. Brakes, William Robert Warner, Holborn, London.—lst March, 


1873. 
854. | Wasu, Elise Galeer, Bienne, Berne, Switserland.—10th March, 
1873 


750. AERATED Fivips, William Adolphus Ross, Belfast. —1st March, 


1873. 
- eg William Parlby, Aylesbury, Buckinghamshire. — 3rd March, 
‘ 

797. Spinninc, &c., (Corron, Thomas Henry Rushton, Thomas Southern 
Morris, and William Isherwood Bromiley, Bolton, Lancashire.—5th 
March, 1873. 

800. Wasurno Macuines, Frank Kinder, Cambridge.—5th March, 1873. 

822. Lastine Boors and Suoes, William Morgan-Brown, Southampton- 
buildings, London.—7th March, 1873. 

779. Houpers for Pencits, &c., George Haseltine, Southampton-buildings, 
London.—4th March, 1873. 

804, Kitns for Bakine Pvaster, &c., Taomas James Smith, Fleet-street, 
London,—5th March, 1873. 

765. Stoprertnc Borties, Samuel Russell, Arundel-gardens, Bayswater, 
London.—3rd March, 1873. 

785. Exvectric Teteorapas, William Chase Barney, Lombard-street, 
London.—4th March, 1873. 

786. Evecrricity for application to Horsxs, &., William Grigg, Powis- 
land House, Tamerton Foliott, Devonshire.—5th March, 1873. 

- one Yarn, &c., Maximilian Baerlein, Manchester.—13th March, 

873. 

799. loping, Bristow Hunt, Serle-street, Lincoln’s-inn, London.—ith 
March, 1873. 

a * oe Matt, &c., George Phillips, Tufnell Park-road, London.—6th 

‘arch, 1873. 

860. Coat Boxes, Cornelius Thomas Remmett, Wolverhampton.—10th 

March, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 
= el Proret.ers, Restel Ratsey Bevis, Birkenhead.—6th March, 


699. Iron and Ster., James Palmer Budd, Ystalyfera, near Swansea.—S8th 
March, 1869. 

> — Bencues, William Olley, Enfield, Middlesex. — 2nd March, 

69. 

665. Propucinae Trape Marks, William Betts, Wharf-road, City-road, 
London.—4th March, 1869. 

643. Curtinc Meta, &c., Joseph Sloper, Walbrook House, Walbrook, 
London.—3rd March, 1869. 

659. Botts, &c., Samuel Marsden, Manchester.—4th March, 1869. 

690. Rarsinc Water, William Armand Gilbee, South-street, Finsbury, 
London. —8th March, 1869. 

722. Cootinc AnmmaL CHarcoaL, &c., George Henry Tayler Finzel, 


Bristol. —9th March, 1869. 
739. Mountiyc Orpnance, Alexander Moncrieff, Culfargie, Perth, 
Scotland.—10th March, 1869. 
774. Carstans, &c., William Horatio Harfield, Royal Exchange-buildings, 
ot ees ee ae" 
. Reapinc and Mowine, Thomas Howcroft and Alexander McGregor, 
Bedford, Leigh, Lancashire.—4th March, 1869. i 





Notices of Intention to Proceed with Patents. 
8671. Finrers, Benjamin Hardwick Foster, Newcastle-on-Tyne. — 22nd 


October, 1875. 
8707. Ruiine Paper, John Henry Richardson Dinsmore, Downing-street, 


8708. Drayman’s Sarety Lapper, Thomas Morgan, Cockspur-strect, 
‘ck = —A communication from ‘Adolph Pieper.—26th 


ene Sxates, Amherst Daniel-Tyssen, Chancery-lane, 

ion. 

3722. Prevention of Smoxy Curmneys, Joseph Hookey Tarrant, Wey- 
mouth-street, New Kent-road, Surrey. 

3724. Lamps, Frederick Macklin Willson, Liverpool. 

7. Comme Seats for Omnisuses, &c., George Henry Smith, Finsbury, 

mdon. 

8728. Steam Borvers, Joseph Twibill, Manchester. 

8731. Stoprers for Borries, Dan Rylands, Ardesley. 

3732. Supp.yinc Heatep Air, Thomas Waller, Fish-street-hill, London. 
27th October, 1875. 

8737. Sranparr for TrRavELLING Bacs, Moritz Wolfsky, Pilgrim-street, 
Lud; -hill, London. 

3745. Fiesainc Macuines, William Edward Bale and William Wrest, 
Leeds. : 

8752. Prerarina Corton, &c., John Oliver, Manchester. 

3753. Ro1ary Enoings, Joseph Monteith, Carstairs, N.B.—28th October, 


1875. 
760. Spinnina, &c., Louis Luc Péaud, Boulevard St. Denis, Paris, —29th 
tober, 1875 


October, 1875. 

8775. Lawn Tennis, Harry Warren Scott, Forbes House, Ham. 

3781. Sprines, &c., James Milward Holmes, Birmingham.—A communi- 
cation from William H. Porter.—80th October, 1875. 

“ns cen, Richard Birkby, Scholes, near Cleckheaton.—lst Novem- 

» 5. 

8803. Rotary Enornes, Thomas Moore, Packington-street, London. 

3809. Hypravutic Presses, Alfred Hollings, Farsley, near Leeds.—2nd 
November, 1875. 

8820. BREECH-LOADING FirE-aRMS, Johe Henry Palmer, Sparkbrook, near 
Birmingham. 

3338. Fe.tine Trees, Allen Ransome, The Eukestons, Clapham-common, 
Surrey.—3rd November, 1875. 

3839. TaBLE Knives, George Henry Andrews, New Brentford. 
3843. Stop Vatves, William Charles Stiff, Birmingham.—A communica- 
tion from John 8. Leng. 
3845. Servo-Mortors, &c., Alexander Melville Clark, Chancery-lane, 
pean communication from Farcot and Sons.— 4th November, 
1875. 

3850. Manuracturine Gas, John Tylor Barnsley Bennett, Aston.—5th 
November, 1875. 

8894. Hose Pire Covuptines, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Andrew Jackson Morse. 
3895. Sor Tir, William Morgan-Brown, Southampton-buildings, London. 

—A communication from the National Boot and Shoe Tip Company, 
Boston, U.S. 
3896. Sewinc Macurnes, William Morgan-Brown, S p 
London.—A communication from Alfred Sumner Dinsmore. 
3904. TueRMo-Reautators, Fredrick Mori, Halifax. — 10th November, 
75. 


1875. 
3912, Hansom Cass, John Spencer, Euston-road, London.—11th November, 
187 


Kleinau, King hem me acy Strand, 
iere.—12th November, 
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wo. 
3946. Apnestve Seas, Hen 
London.—A communication from Adolphe Tey 





1875. 

4921. Sinkrnc Arrestan WELLS, Francois Canard and Claude Mouillera, 
Boulevard de Strasbourg, Paris.—19th November, 1875. 

4059. Pomps, Robert Armstrong, Howden-le-Wear, Henry Kellett and 
William Sang Macfeggan, Darlington. 

4160. Looms for Weavinc, Robert Clarke Rayson, Manchester.— 22nd 
November, 1875. 

4080. Compounp Enoine, James Thompson, Newcastle-upon-Tyne.—24th 
November, 1875. 

4123. Macuines for Sew1ne Guoves, William Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from Peter Eduard Guld- 
bradsen and Johan Christian Rettinger.—27th November, 1875. 

4197. PotisHinc Ivory Burrons, Emil Hesse, Basinghall-street, London. 
—4th December, 1875. 

4384. Jornina TeLecRAPH Wires, Willoughby Smith, Wharf-road, City- 
road, Iondon.—17th December, 1875. 

4425. Mine Caaes, &c., Alexander Melville Clark, Chancery-lane, London. 
—A communicatfon from Henry Carlile and W. R. E. Elliott.—21st 
Decenvber, 1875. 

4443. SELF-sToKING Furnaces, Thomas Vicars, sen., Thomas Vicars, jun., 
and James Smith, Live’ !.—22nd December, 1875. 

4558. Burrons, James Tolputt Stoneham, Manchester.— 3lst D ber, 
1875. 

13. Sewacr, Christopher Rawson, Victoria-chambers, Westminster, and 
John William Slater, Tamworth-terrace, London.—lst January, 1876. 

24. Borrte Storrers, Thomas Sutcliffe and John Fewings, Barnsley.— 
3rd January 1876. 








All ms ha’ an interest in opposing any one of such applications 
should leave partic in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
4th March, 1876. 

2338, 4d.; 2359, 4d.; 2428, 10d.; 2435, 10d.; 2439, 4d.; 2455, 10d.; 2474 
1s. 6d.; 2509, 4d.; 2534, 1s, 2d.; 2549, 10d.; 2563, 1s. 2d.; 
10d.; 2571, 1s.; 2572, 6d.; 2586, 2s.; 2587, 10d.: 2589, 4d.; 3 . 4d.; 
2591, 1s.; 2592, 10d.; 2596, 10d.; 2599, 2s. 4d.; 2600, 10d.; 2603, 10d. ; 2604, 
1s. 4d.; 2610, is. 6d.; 2611, 8d.; 2612, 1s. 4d.; 2619, 8d.; 2620, 10d.; 2622, 
6d.; 2627, 10d.; 2628, 1s.; 2630, 4d.; 2631, 4d.; 2632, 10d.; 2635, 1s. 6d.; 
2636, 10d.; 2637, 2s.; 2638, 10d.; 2639, 8d.; 2641, 4d.; 2642, 4d.; 2644, 4d.; 
2645, 4d.; 2648, 4d.; 2650, 4d.; 2652, 4d.; 2653, 4d.; 2654, 4d.; 2656, 8d.; 
2658, 1s. 8d.; 2661, 8d.; 2665, 4d.; 2667, 4d.; 2668, 4d.; 2670, 8d. ; 2672, 
4d.; 2673, 4d.; 2676, 8d.; 2768, 4d.; 2680, 4d.; 2681, 4d.; 2682, 6d.; 2683, 
In. 2d.; 2685, 4d.; 2686, 4d.; 2687, 4d.; 2688, 4d.; 2689, 4d.; 2691, 4d.; 2692, 
6d.; 2696, 4d.; 2699, 4d.; 2700, 4d.; 2703, 4d.; 2705, 8d.; 2706, 4d.; 2708, 
4d.; 2719, 1s.; 2748, 10d.; 2756, 10d.; 2773, 8d.; 2775, 4d.; 2891, 4d.; 2912, 
6d.; 3082, 8d.; 4026, 1s. 2d. 


«*« Specifications will be forwarded by post from the Patent-offico on 
receipt of the amount of price pensation Sums exceeding 1s. must be 
remitted by Post-office Order, payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, Sout! 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


2933. Dressinc Fiour, R. W. Thompson, Wolverhampton, and C. 
Lompitt, Warwick.—Dated 20th August, 1875. 

According to this invention the revolving screen or reel is composed of 
rings connected together by bars of wood, the skeleton frame being 
covered with silk. The reel is without the ordinary central shaft, but is 
supported upon rollers carried by two’ parallel shafts, each ring of the 
screen or reel resting upon two rollers. Rotary motion being given to the 
shafts the reel is made to rotate, and the dressing of the flour in the reel 
is effected. A tubular feeder feeds the meals into the reel, a screw in the 
said feeder as the reel rotates carrying the meal forward. The meal 
passes into the reel either through the end of the feeder or through the 

nings at different parts, which openings may be closed at pleasure by 

slides. A revolving or stationary brush, supported by a lever, may be 
employed to keep the silk covering clean. For dressing middlings tubes 

through the interior of the reel, and a current of air drawn through 
these tubes removes ee of bran and brown stuff, the light dust 
passing through the silk at the head of the reel, and the semolina bein; 
separated into different degrees of fineness by the different portions 
the silk. For cleaning and +o grain the reel is covered with wire 
gauze or perforated metal, the is, dirt, and refuse matter passing 
through the meshes or perforations, and the light grain or seeds are 
drawn into an exhaust pipe and delivered where required. 
2949. Breakine anv Stairrinc Hemp, J. 7. Cardon, Abbeville, France.— 

Dated 2ist August, 1875. 

This invention relates to impr ts in hinery for scutching or 
breaking and stripping flax, hemp, and other fibrous materials. These 
improvements consist, me in a particular arrangement of inlet and 
outlet, or feed and delivery channels, by which the flax or other fibrous 
material is led to the beating drums and subjected to their action for a 
longer or shorter time, according to the nature and quality of the mate- 
rial; also in a particular arrangement of three or more beaters or blades of 
wood or other material upon cross bars to form the drums. 


2546. Anneaine Wire, M. Smith and M. H. Smith, Halifax.—Dated 1ith 
July, 1875. 

Heretofore wire has been annealed in cast iron cylinders, known as 
annealing pans, or | being passed through metal tubes ee han ina 
furnace by an arch of brickwork, or in what are termed annealing ovens. 

to this invention they constru 





According ct a furnace con a 
series of longitudinally perforated fire bricks or blocks having butt and 








Marcu 10,1876. : 


THE ENGINEER 


a 181 








socket joints, the latter being further and securely closed by means of 

cement or fire-clay. 

ante. Execrric TeLearaPHs, 4, Billet, Lille. — Dated 19th August, 
5. 


ding to spring ing a id vibrating 
from the armature of the electro-magnets that work the es wheel 
of the telegraph apparatus acts upon an arm, to which 
balance rod that maintains it in a state of rest as long as the said arma- 
ture and is in motion. When the motion of the armature is 

¥ rod, by the action of the last vibration of the spring, 
causes the arm to move to one side and to depress a bell-crank lever 
carrying a needle, that is thereby made to dip into a tube containing 
mercury. By this means a current is established which acts upon an 
electro-magnet, the armature of which actuates the disengaging mechan- 
ism of the printing vessel. 
2920. Sewine Macuine Appiiances, 7. B. Bishop, Regent-street.—Dated 

19th August, 1875. 

The First improvement consists in an oil can which when laid in the 
drawer of the , on the table or dropped on the floor, will retain 
the oil. The inventor accomplishes this by making the screw which is 
used to turn in the tube sufficiently extended beyond the outer sides of 
the body of the can to raise the point of the tube higher than the oil, 
when the can may be laid down upon either side. The Second improve- 
ment consists of a needle case made of metal, wood, or other suitable 
material, the same he prefers of a round shape and at one end covers wi 
acap which may be held down by a spring. The case has several holes 
in which are placed the different sizes of needles required for a sewing 
machine. The cover of necessity has but one hole, in which the needles 
are placed or withdrawn ; when the case is not required to be used, this 
hole is placed over a certain point and all the needles are closed in, but 
when necessary to turn the hole to the size required, as indicated upon the 
case, and while that particular size is free to come out all others are 
closed in. When not required, turn back the hole to the closing point. 
The Third improvement consists of an adjustable cone-shaped shaft or 
stud upon which is turned the driving wheel of a sewing machine ; by 
such a stud the lost motion of the wheel may be taken up, thereby secur- 
ing steadiness. 
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noms. — Crocks, J. H. Johnson, Lincoln’s-enn-flelds.—Dated 19th 
, 1875. 

This invention relates to certain improvements in the construction df 
electric clocks or clockwork by means of which the force or power required 
from the battery to drive the clocks or clockwork may be considerably 
reduced. According to this invention the receivers are constructed upon 
the following principle. The power required to work them or drive the 
clock train, instead of being derived from the electricity, as has hitherto 
been done, is obtained from one of the ordinary motors used in clockwork. 
From the electricity is anew taken the power required to work a lever 
or other device se to liberate the escapement, and this lever or 
device is balanced so that the quantity of electricity required is so slight 
that all the disadvantages to which electric clockwork has hitherto been 
subjected are obviated. e receivers perform the functions of a relay 
and interrupter, so as to actuate and restore r working other 
receivers arranged in succession upon a rectilinear or radiating circuit at 
long or short distances. S 
2022. Lupricatine Materia, W. Morgan-Brown, Southampton-building 

— Dated 19th August, 1875, 

This invention consists in solidifying petroleum by mixing it with 
decoctions of Panama bark, soap plant, or stringy bark tree. 

2923. Firrinc anp Pastine Gussets, H. A. Oldershaw, Southampton- 
buildings.—Dated 19th August, 1875. 

The feature of novelty of this invention consists in the construction of 
machinery for fitting and iting the gussets and other parts of boots 
and shoes, First, in employing two plates instead of one for holding 
down those parts of boots and shoes that are intended to be united. 
5 dly, in ting the said plates together by right and left-handed 
screws so as to cause the said plates to approach and recede from each 
other as required to suit different size boots and shoes. Thirdly, in apply- 
ing paste or other adhesive substances to those parts of boots and shoes 
that are to be united by means of machinery instead of by hand. The 
machine consists of a vessel one part of which holds paste which passes 
out of an cpaving in asliding front. The other part of the machine con- 
tains a helical-sha; brush, by turning which partly round in one direc- 
tion pastes one side of the material that it is desired to unite, and by 
turning the brush in an opposite direction the other side of the material 
will be pasted. The material is held whilst being pasted between the 
ae the cover and that part of the vessel against which the cover 
nate. Recoverine OL, W. J. Sykes, Heckmondwike.—Dated 19th August, 

1875. 











In the process of preparing fibres for spinning a considerable quantity of 
oil is used, which after the spinning is pleted, or when the yarn so 
prepared is woven, it is very desirable should be extracted or disc 
therefrom, not only because the yarn or fabric is better without the oil, 
but that the oil so recovered may be available for further use. 

29277. Furnaces, 7. Fletcher. Warrington.—Dated 20th August, 1875. 

The features of novelty in this invention consist in constructing such 
furnaces of fire-clay or other suitable material, with a series of tubes or 
passages surrounding the internal recess in which the crucible or sub- 
stance to be heated is placed, such tubes or being open to the 
central recess at one end and communicating at the other end with one 
common passage which leads to the chimney. In this construction, which 
is applicable to gas and other furnaces, the flame of gas or other fuel is 
admitted by preference to the central recess near the top thereof, and is 
thus pelled deflected downwards in order to enter the upright 
tubes in escaping towards the chimney, and thus the flame will be baftled 
the smoke consumed, and the heat utilised without the loose internal 
casings employed in gas furnaces as hitherto practised. 

2928. CarponisinG OrGANic Matters, J. Robey, Manchester.—Dated 20th 
August, 1875. 

The features of novelty in this invention consist in employing the 
special construction of apparatus described with superheated steam 
instead of the heat from a furnace for charring or carbonising, and also 
for drying organic, varthy, or other substances, whilst for cooling such 
carbonised substances common steam is used, Also in employing common 
steam for the same cooling purposes when the carbonised material is 
produced in revolving cylinders heated in the ordinary manner, or when 
it is charred in the form of bricks or other suitable form in stationary 
close vessels, such as the ordinary kilns, whether heated in the ordinary 
way or by superheated steam in accordance with this invention ; and in 
evaporating the liquid portion of nightsoil in vacuo, whereby a lower 
degree of heat—for instance the waste heat from the charring apparatus 
or other source of heat—may be profitabiy employed for such evaporating 
purposes, 

2929. Looms, S. 8. Hall and J. Hobson, Bury.—Dated 20th August, 1875. 

This invention consists in an improved picking motion. A double cam 
at each side of the loom actuates a lever fixed on the same axle as a 
bent lever, which moves the finger on the picking shaft and lifts it when 
required out of contact with the snug on the fly wheel. 

2930. Drawine Retorts, J. Steel, Glasgow.—Dated 20th August, 1875. 

The features of novelty which constitute this invention are the 
arrangements or construction of the apparatus by which the charge is 
blown or forced out of the retort. 

2981. Firerzaces, F. Tomlinson, Old-street, City-road. — Dated 20th 
August, 1875. 

This invention has for its object the srrangement and application of 
copecain for holding the wood or other easily combustible fuel or 
inflammable material in a suitable position to promote combustion in a 
rate or fireplace in order to facilitate the ignition of the coal or other 
uel when the fire is lighted therein. Orin some cases the apparatus may 

be used to facilitate the burning of coal or other fuel for the purpose of 
keeping the fire in er up after llghting. 
2932. Lips or Covers, S. Dixon. Nottingham.—Dated 20th August, 1875. 

This invention relates to chamber utensils, night commodes, slop pails, 
and other receptacles used for similar purposes wlth lids or covers so con- 
structed and fitted to their place and so provided with means for making 
them perfectly tight thereon that it will be impossible when the said lidsare 
properly put on for any effluvia or foul gases to escape from such articlés 
or receptacles, and thereby the same when in use will be rendered quite 
inoffensive, no matter how long their contents may be kept. 


a5e8 Steam Enoines, G. B. Dixwell, Massachusetts.—Dated 20th August, 
1875. 


is Pp ) describes, First, the combination with a 
steam engine cylinder of means of heating air, and soapplying it to such 
cylinder to heat it as to keep frora time to time its inner surface at a 
temperature sufficient to repel the mist created in the cylinder by intro- 
duction of the steam. Secondly, the combination with a steam engine 
cylinder, or with such and its piston, or with the means or devices for 
heating the cylinder, so as to render its inner surface repellant of mist— 
of heat non-conductors applied to the piston head and to the ends of the 
cylinder. Thirdly, the combination withthe steam engine cylinder and 
its hot air jacket or means of heating the cylinder to render it repellant 
of mist, a thermometer and an electrical alarm apparatus, to indicate the 
extremes of temperature to be maintained in the cylinder to prevent 
mist generating therein, by or through condensation of the steam. 
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nm from 25 to 50 per cent. is distributed in a regular and 
manner of a) upon the fleece or lap of 
carded wool. The yarn or cloth made from the wool thus mixed with 
shearings is of superior quality. 
2986. Cooxina, H. E. Newton, ba msn Fag ory 20th August, 1875. 
This invention consists in constructing a vessel which is to be substi- 
tuted for the natural envelope of the egg. 
2967. bene apis J. Toussaint, Sparkbrook, Birmingham.—Dated 20th 
ugust, 1875, 
ental plates have bevelled edges for ang the edges of neigh- 
bow segments, springs are fitted in the interior, and caps over 
conical ends to keep the aappente in position, Studs or equivalents are 
on the outsides of the ents for the loam to be laid on and 
held, or a central core has radial ribs, which ribs are covered by groo 
bars having springs in the inside. The bars are to form a circle 
and are covered with loam. The removal of — is frees the bars and 
the loam breaks away from the article cast. Outside moulds are made in 
a similar manner, 
2938. Raitway Crossinas, R. P. Williams, Great George-street.—Dated 
20th August, 1875. 
This provisional specification describes improvements upon the inven- 
tion described in the specification of a patent, No. 556, 1869. According to 
the present invention, in place of solid rails, rails of ordinary 
section are ee and are fashioned w hot by pressure displacing 
the metal from tire groove and compelling it to thicken the lower 
part of the rail below the groove, so aa to brin of the rail to the 
same section nearly that it has in a solid rail frem which a tire groove has 
been cut out, us heretofore. 


2989. Covertinas ror Omnisuses, J. Newnan, Strand.—Dated 20th August, 
1875. 


Forming such coverings that they may be easily and quickly fixed 
and removed, readily opened and closed without stopping the vehicle, and 
add little or nothing to the draught thereof. 


seen. Wasnina Macuines, J. Norris, Wood-green.—Dated 20th August, 
1875. 


For the purpose a toothed wheel and sliding bearing, commonly known as 
the Baker’s patent mangle motion, is employed for the purpose of reversing 
the motion of the washing machine, which may actuate either a drum or 
grated hollow wheel with divisions or midfeathers revolving in a cylinder, 
or the outer cylinder, containing ribs or beaters, may revolve and be 
reversed as above described. The same arrangement of mechanism may 
be applied to churns or beating machines where it is desirable to reverse 
the motion. 


2008, Acuna Fanrics, B. J. Jones, Dumbarton.—Dated 21st August, 
1875. 





In applying the improvements in the case of a common existing 
arrangement of ageing apparatus one or more of the ordinary rollers are 
removed, and the space between is occupied by a cage or light open 
framework of wood or other suitable mate: The fabric is led into the 
top of the cage and is drawn off from the hottom of it, but so that it 
becomes piled in loose folds within the cag:. One, two, or more of the 
c may be combined with the ordinary arrangement of rollers, or one 
or more of the cages may have in combination therewith only such 
rollers as may be required for leading the fabric to and from each cage. 


2944. Sewine Macuine, 2. McL. Young, Liverpool.—Dated 21st August, 
1875. 


This specification describes an over-cast stitching machine, di ed 
more especially for sacks, bagging, and other coarse work; it can, how- 
ever, be used for fine mate: ¢ fabric to be stitched is stretched on 
a temple on a frame having a traversing feed motion. A notched needle 
ierces the stuff, carrying the thread with it. A long finger seizes the 
loop and whips out the loose end of the . A hooker now takes the 
thread, lifts it from the needle, carries it over to the other side of the 
stuff to be sewn, and deposits it in the notch of the needle, which has in 
the meantime been drawn back. he latter now comes forward and 
commences another stitch. 
2945. Krys or Manvats, 4. Montg y, Campbelton, Argyll.—Dated 
2st August, 1875. 
The feature of novelty which constitutes this invention is the new or 
improved arrangement of the keys or manuals, 
2946. Execrro-morors, ¢. A. Faure, Trafalgar-square. — Dated 2st 
August, 1875. 
The improvements consist in introducing the cooling or heating piece 
or appen' between the metals or materials possessing thermo-electric 
power, and the inventor gives the term caloriators to these pieces, and 
the battery is then formed as follows: A series of copper there he dis 
or arranged in parallel lines, and so that their ends alternately protrude 
right and left beyond a common centre or axis perpendicular to the 
length of the bars, and in such a manner that the bars overlap each 
other. Then all the bars protruding to the right may be used as cooling 
caloriators, and all the asa ak aoe to the left may be used as heating 
caloriators, and are supplied with copper plates of sufficient surface to be 
efficiently keep cool or hot by currents of air or water respectively. 
Between the caloriators he fixes the materials possessing thermo-electric 
power, such as bismuth or antimony, or he dispenses with one of these 
metals or materials, 
2947. Lirenoats, J. E. Enley, Shoe-lane.—Dated 21st August, 1875. 
The lifeboat and so forth consists of a carcase or skeleton frame com- 
posed of metal ribs and a keel which aro mortised and screwed together 
and wrapped in a watertight cover or casing provided with buoyant 
chambers, cutwater, and false keel. As for the rudder, the im) ti 





2957. hag weno Macuive Bertine, J. B. Harris, Edinburgh.—Dated 
23rd 1875. 


August, 
The object of this invention is effected by the use of staples, rivets, 
screws, tacks, nails, or other equivalent mechanical Sasbeutnge: which 
when passed through the belt and ly clenched will have the effect 
of securely holding the layers of w the belting is composed, 
2958. Earrines, A. Arnold, Birmingham.—Dated 23rd August, 1875. 
This invention consists of an earring composed of two drops secured 
to the ends of a bow-shaped ear wire. These drops have sockets at their 
summits. One of the di is permanently connected to the ear wire by 
its socket, but is capable of notion about the said wire, while the other 
and de’ ble is fastened to the ear wire by means of a pointed 
head on the aaid wire taking into a slot in the socket of the said drop. 
The sockets described are either globular or cylindrical, and for additional 
wanes the fastening of the detachable drop to the wire a slotted cover- 
ing plate, working within the socket, may be made to cover the slot in 
the socket and prevent the latter being withdrawn from the wire after 
e earring has been fastened to the ear. To vary the ornamental 
boa ea of the earring more than two drops or a single drop may be 


2959. Pornrs ror Raitways, W. March, Basinghall-street, and R. 
Dalgliesh, Melton Mowbray.—Dirted 33rd August, 1875. 
This invention relates to guarding and locking railway facing points by 
means of a heart-shaped guard block pivoted between the in front 
of a pair of points, and connected to them so that as they are shifted to 
the one side or the other, the block oscillating with them serves as a flange 
directing the wheels of a train into the right road. The block or 
poate may be bolted in either position, and the bolting apparatus may 
connected to a switch lock. It is preferred to bolt the block by a 
latch worked by a lever mounted on the point lever, and to lock this 
latch so as to prevent the shifting of the points during the Passage of a 
train by means of a sliding bolt actuated As curved lever t may be 
worked either by an arm projecting from the engine or by the flanges of 
the wheels. 
2961. Rotary Enatnes, J. G. Tongue, Southampton-buildings.—Dated 
23rd August, 1875. 
According to this invention a cylinder is arranged with a piston which 
may be actuated by steam, compressed air, or gas, soas te 1,0s¢ roundan 
axis passing through a centre. If a point of the piston rod ix forced to 
move in the space of a fixed circle having for its centre ay. . point, so 
that the distance is equal to one half of the stroke of the pistou, it will 
be readily unders that the alternate motions of the piston in the 
cylinder will produce a continuous rotary motion of the said cylinder 
round the axis. Different arrangements of mechanical parts may be 
employed to carry out the principle above mentioned, and the construc- 
tion of rotary engines of this character may be varied to a great extent 
and yet act in acccordance with the same principle. The admission of 
steam may be made in any ordinary manner. 


2962. Toot Hoiper, M. A. Soul, London-street.—Dated 24th August, 


1875. 
The chief feature of novelty in this invention is the combination or 
arrangement of bevel, square, protractor, slope-level, spirit-level, rule, 
and com: into one portable and convenient instrument ae of 
being used for any purpose for which each tool in the combination can 
separately be used, and capable also of being used as a holder for screw- 
driver, awls, and other similar tools. 


2963. Dopsy, B. Smith and D. Lewis, Blackburn.—Dated 24th August, 
1875 


The healds are lifted by either single or double jacks. The jacks are 
actuated by sliding inclined planes, each of which carries a horizontal 
lever notched near each end, and having one eud in contact witha pattern 
chain of lags and pegs. If a peg lifts the end of the lever that is in con- 
tact with it, the notch at that end is caught and the lever is carried along 
id one of a pair of reciprocating knives which work near the levers. 
The levers carry along with them the inclined planes, which latter press- 
ing upon the jacks cause the healds to be lif If a peg be absent in 
the pattern chain, the other end of ‘the lever is clevated and is caught by 
the other knife, and the lever and incline are moved the other way, 
which allows the heald to be drawn down by the spring attached to it. 
The pattern chain is turned by a catch in the usual manner. One of the 
knives is actuated by a pair of rocking levers, one of which is actuated 
by a crank or tappet on the crank or tappet shaft of the loom; the said 
knife gives motion by a pair of racks to a pair of pinions which actuate a 
pair of racks attached to the cther knife, so that the knives continually 
approach to and recede from each other. The holes in the jack where a 
shaft passes through are made open at the bottom. 
2964. Inpicatinc THE ConTEeNTS oF Casks, H. Newbold, Manchester.— 
Dated 2th August, 1875. 
The inventur employs a float within the cask by means of a 
cord to actuate a train of gearing which gives motion to an index 
which indicates on a dial the number of gallons remaining in the cask. 
2965. Composine Tyres, C. &. Westcott, Elizabeth, New Jersey.—Dated 24th 
August, 1875, 
Letters patent No. 2111 granted in Great Britain, January 9th, 1873, 
were obtained for a ine for casting and composing t invented by 
the inventor, and the present invention relates to modifications thereof 
and improvements thereon that he has since invented. The machine 
operates upon the general plan set forth in said patent to select by a 
finger key the matrix that is taken by acarrier to the mould; the t; is 
cast, delivered, dressed upon its edges, and set up in line in the order in 
which the finger keys are struck. The finger keys act upon in bars 
that are ted with the frames cargying the matrix holders. Whena 
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consist in shipping it in a slotted barrel or in bushes suitably adapted to 
the stern of the craft or vessel. 


2948. Inpicatinc, 4. Barlow, Pakenham-street.—Dated 2ist August, 
875. 





1875. 

This invention has for its object impro ts in hinery for 
indicating the umber ‘of rotations or other movements per minute, or 
other portion of time of shafts or other bodies, and relates to apparatus in 
which a finger is:moved through the medium of a friction coupling or 
clutch, by meaus of apparatus receiving motion aggre | from the shaft 
or body to be indicated and having its action governed by clock 
mechanism. In one arrangement the finger or pointer is actuated 
through the medium of the friction coupling or clutch directly from a 
iL, lever or rocking shaft, the needle being released at pro) 
nterv: by the clock mechanism operating a brake. In another 
arrangement the needle is moved through the medium of the friction 
coupling or clutch d ly from the clock mechanism, the needle being 
rel at proper intervals by the primary lever or rocking shaft causing 
the disengagement of the friction coupling or clutch. The invention is 

ptible of iderable modification in practice. 


2961. Curreous So.utions, H, Chadwick and W. Jardine, Irvine, North 
Britain.—Dated 23rd August, 1875. 

The invention consists in adding to the cupreous solution acetate or 
other suitable salt of lead in proportion corresponding to the silver salt 
present. When there is some | salt in solution, then only what is 
required to make it up to the proper proportion needs to be added ; and 
when the cupreous solution also contains salts or compounds of arsenic, 
antimony, or bismuth, then a further quantity of the lead salt correspond- 
ing to them must be added. 


2962. Rovary Screens, H. Brinsmead, Ipswich.—Dated 23rd August, 





1875. 
This specification describes a rotary screen composed of two screen 
cylinders eccentric to one another, as described in Brinsmead and 
Lawrence, No. 1630, in the year 1859, and which cylinders are each made 


and Penny, No. 379, in the year 1860. 
2054. Setr-actina Catcnes, E&. Smith, Manchester.—Dated 23rd August, 


875. 

This invention relates to self-acting catches or fasteners in which each 
has a lever catch working on a pin carried by a plate or bracket fixed to the 
body of the wagon, ca truck, or other stationary framing. The front 
end of the lever catch has a lip or tongue which overlaps a stationary bar 
or latch on the door to secure it in position when closed, and the lever 
catch is prevented from rising by a pawl working ona pin or stud. At 
the back of the bracket, or at the back of the lever catch, is jointed a 
swing drop or safety guard, which passes through a slot in the lever catch, 
and has a projec’ part passing through a slot in the plate or bracket, the 
lower end of the drop being low enough to be acted upon by the stationary 
bar or latch of the door or gate when pressed te, and the upper part to so 
eae that it prevents the pawl from coming down upon the tongue or 

ip when the door is ren en the door or gate has to be opened the 
pawl is lifted from the lever catch by hand, and the catch raised by 
pushing or pulling open from the latch the door, but when the door is 
open the catch falls, and the comes forward to prevent the pawl 


SOSR, feomne GunpowpEr, J. Wright, Rochester.—Dated 23rd August, 


compound in suitably constructed vessels, w 
water. 





ne Waste, M. Dayral, Hanover-square. --Dated 20th August, 


This provisional cation describes the utilisation in the manu- 
facture of cloths and othér woollen fabrics, of the waste, shearing, or 
powder which arise from the shearing of cloth. The said waste in a given 


August, 1875. 


This invention consists of an oe dog or Fern uPe Saratont connect the two 
P ordinary 


purpose 


capable of adjustment by elongating or contracting as described in Mitton | 


from coming down on the tongue or lip, until vse closing the door 
D, 


the drop is back by the stationary latch passed under the 
om 9 or ips which then falls down upon the lat a as the drop is 
held back the 

the tongue or lip from being lifted until the pawl is raised by han 


b articles, are 
The invention consists in placing the eee or other ee beckof the front part is perforated witha central dome-shaj 


2966. Trina Scarrotpinc, W. J. Matthews, Birmingham.—Dated 23rd | convex side of which bears 


pin is raised by the key, it and the slide and frame are moved to bring 
the prpper matrix into position to be taken by the carrier ; there are 
parallel moving bars that act on these pins to move and hold them in posi- 
tion and then return the parts to their normal position, and the key when 
depressed is seized by a roving bar that cempletes its motion and holds 
it, and also prevents another key being depressed until the first key is 
returned to the-normal position. When the keys are not acted upon a 
blank matrix is brought to position automatically, so that the cas of 
a blank results whenever the machine is in motion and the keys are not 
operated. The carrier that takes the matrix stock is constructed to grasp 
the stock, lift it out of the frame, carry it to the mouid, and present the 
matrix to the same, and then return the matrix into its frame. The 
matrix stock is in two parts, to allow the matrix to be accurately 
adjusted, and the connecting screws form the her copy pins. The 
moulds are made to swing towards the be iors of the bath ; they also slide 
to carry the cast type bodily into a spring hook that is passed in between 
the moulds after a ere plate between the said moulds has been 
moved out of the way. This ting plate is of a thickness corre- 
sponding to the types, and is ed bac! by the matrix to open the 
mould to the proper width for the body of the type. The mould is 
elamped by pressure when the casting takes Bees and this pressure is 
relieved as the moulds are opened. In the bath of type metal there isa 
pump acting to inject the melted metal into the mould when an auto- 
matic valve is withdrawn. This valve is upon a rod that passes through 
the bath above the melted metal, so as to allow the valve rod to be taken 
out and the are hole to’ be cleaned, The nipple is made as a ball joint 
at the back, and the face is grooved. The hook that delivers the ty; 

from the mould draws it into a trough, from which it is taken by 
grippers above and below the body, and moved down into line with the 
stationary knives or planes that dress off any burs or inequalities as the 
type is ang endwise between them and delivered upon a <a 
table. e line of types is pushed along the thickness of each type 
added, so that the composition is in the order in which the keys are 
moved. There is an indicating apparatus above the long line of types to 
indicate tho column or page widths. The bath of melted metal is 
attached in line with the casting nipple to lessen the effects of expansion. 


2966. Pickens ror Looms, J. W. Lee, Newton Heath.—Dated 24th August, 
1 


The invention relates to that class of pickers known as barrel pickers, 
and is designed to prevent the picker ‘‘ binding” upon the spindle when 
acted upon by the strap. 

2967. Furnaces, J. Farrar, J. Farrar, and B. Farrar, Elland.—Dated 
24th August, 1875.: 

The inventors construct a ‘‘ saddle” in one or more pieces of fire-clay, 
which they place over the fire so as to rest on each side of the grate bars 
of the furnace. The saddle is perforated so that the products of com- 
bustion are burned in ye rough to the flue. The same effect may 
be produced by having a saddle without perforations, and by the inser- 
tion of a plate of sheet iron under the grates, thus — the air to 
enter at the Vpn d end of ie fnew ant i po nenene b — fire to 
pass out at the end nearest the fire rs, aly us along whole upper 
surface of the saddle. F = 
2968. Bowens, £. C. Lumby, Halifaz.—Dated 24th August, 1875. 
This relates mainly to boilers for purposes aioresaid of the class known 
as ‘‘ saddle boilers,” and the object is, that by an improved arrangement 
of flues or passages for the flames and heated gases, and also an pn 


pawl is free to lock the lever catch and effectually prevent arrangement of flue and water way combined, to secure greater efficioncy 


from a given quantity of fuel. 


2970 Soxitaires, B. Atkins, Birmingham.--Dated Mth August, 1875. 
According to this invention the two parts of solitaires, sleeve-links, and 
other lik fastened together in the following manner :—The 
- ae _ opening, and 
with an opening near the margin, the two openings conn 
by aslot. In the interior of the front part is a slightly bowed spring, the 
against the cential opening and slot. The 
the solitaire has a central stem with a head upon it. To 
together the head and stem of the back are 
passed through the dress and the marginal hole in the front 





chains, to be employed for 
ropes and wedges, red: 
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182 THE ENGINEER. 
head, when the head is brought the central in | 2092. Boors awp Suors, W. B. Gedge, Wellington-street.—Dated 26th | Indies. 
poh new fom causes the said to snap into dome- 4 , 1875. NLT ha ai ah total, but seldom represent 
shaped central ‘and thereby fasten the two parts together. By { This vention relates to a e tive engineering work is in 
directly and ely on the front part it may be detached | a boot or shoe. Artificial fuel is placed in the heel of which is | -)aracterises the marine and naval ironwork 
ay fae This vention consists further in applying to the of metal and hollow. The beat foam Mato Sesl ip mado to pees throwsh little is in 
back of the front of solitaires and like fastenings a for the { channels in the bend and stiffener of tke boot or shoe atid orifices in The doing on y 
ar a = dtd _ — ad the ‘action of the foot in walking, acts tage of Mcusiaghem d the surroun townships. Inventors 
ard o—_ a ation aidinstn ool ole Geeeaaa aotheonah ton tae at the heel and Seer ithdinn onth oa d wii to distribute orders 
See See. 5 » Seionater a ape y= and driving the bented air between juan Vie Samer = — eae te for Eo ccanahisnien th toe geste! hereabouts are quite numerous. 
pr app secure u 
knitting, whereby great simplicity and offctency are ob on im. leather of the heel between a horseshoe plate and the metal of the The earliest and still the chief manufacturers are believed to be 


29073. Weipine Links, W. R. Lake, Southampton-buildings.—Dated 24th 


A » 1875. 
Tie First part of this invention relates to a series of dies for welding 
links. The Second part relates to a construction of a 
cylindrical sleeve or die box and packing. ane pets yom te 
travelling tongue or frog which works through a central — 
formed in the stationary die. The Fourth part relates to the arrangemen' 
of a stop arm or plate in connection with the plunger or hammer arm 
that carries the travelling die. The Fifth part relates tothe arrangement 





: 


of ag in connection with the stop arm and the plunger or hammer 


arm carries the travelling die. 
2074. Lire-savinc Garment, C. Crisp, Bastbourne —Dated 25th August, 
1875. 


This provisional specification describes a garment in the form of a 
corset con with rows of corks secured to the exterior. 


2975. Covriixe Raitway Carriaces, W. 7. C. Pratt, Newport.—Dated 
25th August, 1875. 

The centre of a lever has asolid link connected with a draw bar 
achain. A handle on either side hooks the link to the connection of the 
neighbouring carriage. 

Anmine CoLours, F. Field, Lewisham.—Dated 25th August, 
1875. 

This invention consists in the precipitation of aniline colours from 
their solutions by the admixture of the artificially prepared silicates 
in order to prepare pigments therefrom. 

2977. Stream Enoines, 7. Moy, Farringdon-street.—Dated 25th August, 
1875. 

Improvements in the engines described in the specification No. 2762, 
1871, by vaeger cm | the tube plates therein described, and arranging 
the cylinders and valves for compound engines. 

297%. Exrension Lappers, B. F. Stevens, Trafalgar-square.—Dated 25th 
August, 1875. 

This invention relates to ladders which are especially designed for the 
use of firemen, to enable them to attain high altit and it sist 
mainly in the employment of ladders of different widths, so that their 
ends can be lapped one within the other in putting the sections together, 
in combination with removable pivot bolts for each section, and with 
means for raising and lowering the sections conveniently, and for rigidly 
uniting them when erected in proper position. 

2979. Battoons, H. McKec, Dunfanagy, Donegal.—Dated 25th August, 
1875. : 
Connecting gas balloon and hot air balloon by means of wire rope. Rais- 





ing captive balloons by means of air gas within, the said gas being made on 
the ground and conveyed to the bulloon by tube, or in small balloons sent 
up by ropes. . 


2980. Foor Rot, W. D. J. Foulkes, Temple.—Dated 25th August, 1875. 
The cure is effected by the external application of citronelle oil, other- 
wise zoacea, to the part affected. 


2981. Fapnrics, J. Whiteley, Nottingham.—Dated 25th August, 1875. 

For this pu according to one part of this invention bobbin net or 
twist lace machines are employed and so that the threads and 
the movements of them being so by the bars that linen or 
woven work will be produced similar to that made on the loom with a 
warp and weft. To effect this one of the guide bars is threaded, one 
thread to each bobbin and carriage, and as the bobbins and carriages 
pass to and fro this —_ bar is shifted to the left and two to the right 
alternately, which will make solid or opaque work ; the thread for this 
bar will be taken from spools or bobbins, so that figures may be produced. 
Other threacis are used in coajunction with the above-mentioned threads 
in separate bars. By this means a considerable length of fabric can be 
produced from one set of bobbin threads, owing to their passing straight 
down the fabric and simply thus acting as w. threads. According to 
another part of these improvements linen or woven work is produ in 
warp lace machines, a pillar thread being used to each needle, and these 
threads will always loop on the same needles, forming what is known as 
pillars. For connecting these pillars together another guide bar is em- 
ployed, threaded with one thread to each needle ; these threads 3 
under two needles and lapon one of them. The apparatus or slaleers 
then take them back to the stem of the needle, and it passes under 
another needle ; the pillar bar will then lap its threads on the needle and 
secure these threads, tying or lacing them, the pillars, together to form 
cloth or solid fabric. Other threads in other guide bars are used, one half 
of them on the right-hand side of the needle, and the other half on the 
left, and as the loops are made the left-hand threads will to the right 
and the right-hand threads to the left side of the e, this taking 
place —— time the loop is made; these threads come in between the 
pillars and form under and over work as weaving. According to another 
— of this invention a warp lace machine is employed ; the bottom bar 

one thread to each needle, and each will always form loops on the 
same needle. Two other bars are threaded with one thread to each needle; 
these two bars then move, one of them three needles to the right, the 
other bar three to the left ; the pillar bar then laps its threads on the 


needles to make the loups, closing into the pillar the weaving threads that 
are above the pillar. 


asee. poe Fasteners, J. B. Harris, Edinburgh.—Dated 25th August, 
875. 


In carrying out the invention the two ends of the belt are covered by 
two transverse plates having studs or teeth formed thereon. The two 
plates are drawn together by means of screws, rivets, or bolts. 

2983. Sappie Trees, §. Edwards and H. Edwards, Balsall Heath.—Dated 
25th August, 1875. 

This invention consists in making the arch-shaped wooden heads of 
saddle-trees and the bunches or curls of saddle trees for ladies’ saddles by 
taking a piece of wood of the required size and thickness, and softening 
it in a steaming bath, and giving the said softened piece of wood the 
figure of the head or the bunch or curl of a saddle tree = subjecting it to 
———- between two metal blocks or moulds, the acting faces of which 

locks or moulds have the shape of the head or bunch cr curl to be formed. 
The shaped piece of wood is removed from the moulds, clamped to a shell 
or casing and dried. 
2984. Ecenomisinc Fuet, J. Metcalfe, B. Hamer, and R. Metcalfe 
Aberystwith.—Dated 25th August, 1875. 

This invention consists of diverting part of the exhaust or waste steam 
of steam engine boilers from the blast pipe and conveying it into the 
boiler with the water as it passes through the injector, thereby 
raising the temperature of the water and saving fuel in heating the 
feed-water. 
woo, eum W. R. Lake, Southampton-buildings.—Dated 25th August, 


1875. . 

The said invention comprises a solid block recessed for the reception of 
the internal working parts of the movement, further the combination of 
a plate with the recessed block, a balance constructed with adjustably 
loaded auxiliary bars, further a hollow hub provided in a bearing distinct 
from that of the main wheel, further a main wheel constructed with an 
axle rigid thereon and provided at the ends with pivots, further a novel 
combination of the first herein previously epoctied 5 parts, also a lockin 
bar having at one of its ends an arm engaging in a peculiarly arrange 
trip spring and at the other a locking pallet. 

2986. Varves, J. Mallinson, Welwyn.—Dated 25th August, 1875. 

This provisional specification describes protecting the packing of cocks, 
such as are described in 752, 1874, with a covering of thin sheet metal. 
tne forming sluice and slide valves with packing to render them fluid- 


aaey. * ounand Fine-arMs, G. T, Bousfeld, Sutton.—Dated 25th August, 


The rifling bar is at its end supported by a 
fro motion is given by a long screw 
upon it a pinion gi 


by a carriage to which a to-and- 
lel with the bar, and the bar has 
with a toothed rack placed at right angles to the 
, and whose endway movements are controlled as heretofore by a 
guide at one side of the machine ; but in place of this guide being fixed 
it turns at one end upon a joint, and at the other end is coupled to a 
saddle which works upon a horizontal bed at right angles to the ri‘lin; 
bar. The bed carries a screw by which the saddle can be moved to an 
fro. The screw at one end has upon it a bevel wheel gearing with a 
short shaft which is parallel with the axis of the long screw by which the 
rifling carriage is traversed to and fro as before mentioned. "The axis of 
the long screw and the short shaft are geared with one another by a 
— of change wheels, so that the relative of the screw which 
shifts the guide and of the screw which gives the endway travel to the 
rifling bar can be regulated as desired. 


2990. Rotary Enoines, J. Fraser, Bombay.—Da'ed 26th August, 1875. 

The features of novelty which constitute this invention are, First, the 
sliding or rotating abutments described. Secondly, the general arrange- 
ment or construction of rotary engines pro’ with the sliding or 
rotating abutments set forth. 





8006. Movu.pino Pires, J. M'Nish, Glasgow.—Dated 27th August, 1875. 
This invention relates to the system of making moulds for pi 


and the lower end of the e is tapered to 
fit into a carefully centered fixed socket at the bottom of the mould box. 


30138. ong ror Vatves, W. H. Hornsby, Portland-place.—Dated 27th 
A 1875. 


This invention relates to an improved pa cking for valves, particularly 
— to valves which are subjected to hot water under pressure, but 
applicable to valves used for cold water Lape we and consists in the 
application to such purposes of a compoun: hard india-rubber, com- 
monly called vulcanite or ebonite, and of ordinary vulcanised india- 
rubber, which, as is well known, retains the elasticity of ordinary india- 
rubber. 
8015. Size, H. B. Barlow, Manchester.—Dated 27th August, 1875. 

This improved size consists of 100 parts gelati ue dissolved in the 
smallest possible quantity of water, to which is added 70 parts of dex- 
trine, 20 parts of glycerine, 20 parts of sulphate of magnesia, and 20 parts 
of sulphate of zinc; the whole must be well mixed together and is left to 
dry in moulds, after which it is ready for use. 

8020. ArticuLaTep Back-Rest For Invauips, F. H. Maitrot, Paris.— 
Dated 27th A , 1875. 

The object of invention is to give relief to the sick and to con- 
valescents compelled to remain in bed fora long period. The invention 
consists in a jointed back-rest composed of a wooden frame, the bottom 
of which is stuffed and covered with any suitable material. This frame 
is provided in front with two movable arms or props, united by a small 
horizontal bar or cross-piece, which serves as a rest for the arms of the 
invalid, but which may be replaced by a small board forming table for 
the py me of the sick person or convalescent, either for taking food 
or drink or for reading and writing, and any desired inclination is given 
to the back-rest by means of a trestle or stop-frame behind it. 
apparatus is intended to be placed upon the bed behind the invalid to 
support him in a sitting position, nearly vertical or slightly inclined 
backward, according to requirement. 

3022. Measunine, A. M. Clark, Chancery-lane.—Dated 27th August, 1875. 
This invention comprises two apparatus, viz., a mechanical or geometri- 
cal apparatus for setting out the patterns of garments, the apparatus 
being com of graduated slides and sockets, so as to be extensible in 





Messrs. Hawkins, of the Hatherton Works, Walsall. 

The directors ‘of Muntz’s Metal Com , Limited, have declared 
a dividend for the past half-year at the rate of ten per cent. per 
annum, 

An upright furnace boiler fired by two puddling furnaces 
eateleh te Wednesday night at Messrs. Easts, B: Hall 
Ironworks, Bilston, killing two men and two boys, wo 
others, and causing about £2000 . The forge and 
were both on loose rivets ; had that morning been replaced by new 
ones ; there was plenty of water, and the boiler was under inde- 
pendent inspection. Most of the fabric now lies in the abutting 


The judge of the Wolverhampton rp Bo yin an nl 
tant ruling in Bankruptcy proceedings on y, in an application 
for an order to enable the trustee, under a second liquidation 

ment, to deal with the estate of Messrs. Harper and Mat- 
thew Tildesley, ironfounders, Willenhall, and to free it from a 
claim of over £9000; made by Mrs, Matthew Tildesley. The debtors 


entered into nership in 1851, and liquidated b; ment in 
1871. The liabilities edeled ’a claim for £3000 as a loan debt 


made by Mrs. Tildesley, but at the first meeting of the creditors 
she presented a poet for £9000, It was aun to by Mr. Harper, 
but admitted subject to an investigation. By the tered resolu- 
tion of the creditors, the time for settlement of the composition 
expired in February, 1873. In April, 1874, the firm again fell into 

ifficulties, and liquidation by arrangement was once more determined 
upon. The trustee advertised the sale of the works and stock, and 
then, for the first time after the creditors meeting under the origi- 
nal petition, notice was given that Mrs. Tildesley was entitled to 
the composition on her £9000. Mr. Harper had throughout 
ridiculed the idea of there being any such sum as £9000 due to 
Mrs. Tildesley ; and in his private and public examinations said 
that Mr. bay wo beeps Ryn Bad efend ee —. but, ° 
the contrary, dec the a ‘or payment would never 
made by his wife. B the tat ts of Mr. Harper were 
more reliable than those of his partner, because there was no docu- 
ment to substantiate that the was trust money, as had been 
8 ted, and because the proof had not been sustained, his hononr 
declared it to be invalid, and ordered the trustee to deal with the 
estate as though the proof had never existed. : 

At a special meeting of the Birmingham Town Council on Tues- 
day, it was resolved to proceed at once with the erection of assize 
courts for the town, the cost of which was estimated by one of the 








different directions. This apparatus is adjusted to the measurements 
indicated by the second apparatus termed a ‘‘ conformator,” whlch enve- 
lopes the person and is com of an india-rubber fabric intersected 
with raised ribs of india-rubber, along which the measurements are taken 
by measuring tapes provided thereon. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TRADE here is very bad. It is not now so much a question as to 
what profit shall be made, but how little loss shall be sustained. 
What was done and what was said on Birmingham Exchange this— 
Thursday—afternoon, and upon Wolverhampton Exchange yester- 
day afternoon, wholly justifies this stat t. Nor is this all. Men 
were not wanting who affirmed that no quotation, embracing even 
a moderate loss, would be sufficiently low to tempt purchasers for 
any but a few qualities; and then for only insignificant lots. To 
these almost the only exceptions just now are good boiler plates 
and a few best 

The influence of the Belgian competition, of which I last week 
wrote, upon the South Staffordshire nail sheet makers, has been to 
reduce considerably the price of Staffordshire nail sheets, which are 
now to be had at close upon the figures of the Belgian houses—that 
is, within £9 a ton. Worse than £9 for nail sheets is £7 10s. for 
bars ; and £7 10s. for bars is being taken for large orders by Stafford- 
shire makers. This quotation must be regarded as exceptional. 

Pigs of all but first qualities, which keep strong, are freely 
offered at prices within former quotations. The present make of 
the district, small as it is by comparison with the usual output, is 
polly lessening. One more furnace has to be added to the 
number last reported as out. Messrs. Bradley—the Bilston Brook 
Company, Bilston—have recently blown out a furnace, leaving one 
and not two in blast. The firm are now producing foundry iron 
chiefly, and find for it a steady market at from £3 5s, to £3 7s. 6d. 
Leading makers of all-mine forge firmly decline offers below 
£4 10s.; —— and South Yorkshire are £3 7s. 6d. to £3 10s.; 
North Staffordshire, £3 5s.; and einder qualities in South Stafford- 
8 








, 

The number of furnaces now in blast in South Staffordshire is 
believed to be 68 out of 151 built, and the yearly product an 
average of about 300,000 tons, which is nearly 40 per cent. below 
the usual average. 

It has been many months since so little was done at the col- 
lieries as has been done this week. Prices are without quotable 
change, the declaration as to ironmaking coal being that it is 
— to sell fuel fit for forge p' at less than 9s. a ton 
of 22cwt. That was the figure quoted yesterday and to-day, but 
the quotation brought out no business worthy of record. A 
notion had got abroad that there would be announced a reduction 
in coal with the beginning of March. The 1st of April has now 
been named as the day for the much-needed drop. It is explained, 
though not officially, that as to the Cannock Chase colliery owners 
it is usual to intimate to large customers that such a reduction is 
coming off, and that such an intimation having reference to 
March 1st would have been impolitic certainly this year. Since very 
little is being done at the Cannock Chase collieries, the deduction 
in the open market as to such an intimation has gone forth in 
respect of April 1st; and until that date arrives extensive con- 
sumers will work out the stocks which earlier purchases have 
enabled them to accumulate. 

The Birmingham and Staffordshire Canal Company have just 
made an important concession to the users of coal in Birmingham. 
Hitherto there has been a district rate and a town rate; the former, 
ostensibly for the benefit of the South Staffordshire iron trade, 
being 3d. a ton without reference to distance, and the latter 14d. 
a ton per mile, but not to exceed Is, aton. Now, however, 
while the old rate of mil for short distances will still be con- 
tinued, the total mileage charge will not exceed 1s. a ton. This 
has been estimated to mean a saving in favour of consumers of 
£30,000, and it is believed will greatly facilitate the opening up, 
for manuf; ing as well as for pou ber supply, of the Cannock 
coal-field, from which it has previously been found unprofitable to 
work because of the mileage rate. 

A rather quieter tone marks the industries of Birmingham and 
the district. Orders from the northern markets of Europe are 
under the average, but the Black Sea trade has improved. The 
lull in the Carlist insurrection has advantaged commercial prospects 
in Spain; indents from both Turkey and Egypt are rare and of 
insignificant extent. Shipments to the United States do not 
increase, nor are we doing the satisfactory trade with Canada that 
we were some time back. Australia and New Zealand continue to 
hold pre-eminence as the chief purchasing markets, but edge tools 
are still being consigned in large quantities to the East and West 





bers at between £100,000 and £130,000. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tue iron trade in all its branches throughout this district con- 
tinues in a most depressed condition, and the ap wes for the 
future are far from hopeful. Neither for the spring shipments nor 
for home consumption are there any inquiries of importance in the 
market, and prices both of pig and manufactured iron continue to 
exhibit a downward tendency. © s, however, do not exhibit 
any anxiety to cover their forward requirements, as théy still seem 
to think that prices have not touched their lowest point. Local 
brands of pig iron are easier. Nominally the quotations for 
delivery into the Manchester district are about 62s. 6d. per ton for 
No. 3 foundry, and 61s. 6d. per ton for No. 4 forge ; but makers are 
open to receive offers at lower figures than these. Offers, however, 
do not come forward, and for the few small orders that are in the 
market there is a very keen competition with other brands, which 
are quoted for delivery into this district at prices much lower than 
Lancashire makers are prepared to accept. (The consequence is that 
the local makers are oubuliy working out their old contracts, which 
have not been more than sufficient to keep half their plant em- 
ployed, and beyond a few hand-to-mouth sales, where they have an 
advantage in the rate, there is little or nothing coming in to take 
the place of the orders going out. Makers’ quotations for Middles- 
brough iron delivered into this district are about 58s, 3d. per ton 
for No. 3 foundry, and 57s. 3d. for No. 4 forge, but merchants are 
offering speculative lots at fully 1s. per ton under these figures, and 
I have howd of one case where foundry iron delivered was offered 
at 56s. 9d. per ton. In the finished iron trade the same state of 
depression prevails ; makers: are securing very few new orders, and 
prices are weak. Middlesbrough bars delivered into this district 
can be bought at £7 12s. 6d. and £7 13s. 6d.; for Lancashire bars the 
average quotations are £7 15s., but as low as £7 12s. 6d. was, I 
understood, quoted at the Manchester weekly ting on Tuesday, 
and Staffordshire bars delivered into this district can be obtained 
for less than £8 per ton. 

The iron rail trade has been almost completely destroyed by the 
low prices at which steel rails can now be obtained, the best 
makes delivered into the Manchester district being quoted at £8 
per ton, and in some cases they can be obtained for £7 15s. per 
ton. 








Some curicsity is felt in this district as to the success of the ex- 
eriment which is being made by the recently formed Standard 
m and Steel Company. The company has been floated with a 
nominal capital of £200,000 for the purpose of purchasing the 
Lancashire Ironworks at Gorton near Manchester, lately owned by 
Messrs. Bolekow, Vaughan, and Company, and there working out 
Messrs. Smyth and Simpson’s patent processes for making iron and 
steel direct from the ore. The productions from the new yroereee, 
as stated in the company’s prospectus, are purified, refined and car- 
buretted plate or pig iron obtained direct from the ore by one melt- 
ing ; also cold-blast and ordinary brands of pig iron, and steel of 
any quality produced in one heat from the ore or from pig iron. 
The promoters ap’ very sanguine as to the success of their 
undertaking, and the test of practical working will be watched with 
interest. 

There is very little change to report}in the coal trade of this 
district. All descriptions of round coal are abundant in the market, 
and prices continue weak. With very few exceptions the pits are 
still working short time, and in the Manchester district stocks are 
accumulating both at the pits and in the yards. There has been 
no material alteration in quotations, but the actual selling prices 
are very irregular, and as a rule, where a good order is tobe given 
out, colliery proprietors are open to offers altogether independent 
of the list rates, which at present are little more than nominal. In 
coal, the pit prices in the Wigan district range about as under: 
Arley Mine coal, 12s, 6d. to 13s. 6d.; burgy, 10s. to 11s.; and common 
coal, whichisacomplete drug, 7s. Gd. to 88, 6d. perton. The present 
very small production of engine fuel tends to keep up the ie of 
burgy and slack, and quotations for these are at fully late 
rates, with a stiffening tendency in the case of good slack. Good 
burgy at the pit in the Wigan district is quoted at from 6s. 
to 6s. 6d. per ton, and good slack from 4s. to 5s. per ton, 
5s. 6d. being asked in some cases for the best qualities. © 

The coke trade shows animprovement. Best Lancashire cokes for 


foundry purposes are offered for delivery in the Manchester district 
at about 22s. per ton, and Durham_cokes at about 1s. to 1s. 6d. per 
ton more, but there is so little demand for this class of fuel that 
quotations are scarcely more than’nomi 

The monthly meeting of the South Lancashire and Cheshire Coal 
Owners’ Association was held at Manchester on)Tuesday, Mr. F. 
Smith in the chair. No business of importance was brought for- 
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THE ENGINEER. 
: North of England is 117, as com with 157 furnaces built, and |.day—at 59s, 6d., but quickly rallied to 58s, 10$d. cash and 59s, 
THE SHEFFIELD DISTRICT. the shipments of pig iron from the port of "Middlesbrough for the | one month fixed, the Boren gr theca 
(From our own Correspondent.) agp wt of ag sea Feqamers 48,000 tons, or 13,000 tons me bared Dee a have Seaemgyaene' bong last ek. 
rad the transactions of the past few da e shipments for , in year. Ex -m.b,, Coltness, No. ummerlee, Langlean, Carnbree, Monk- 
Bi po tysen of tay moguited the p che one kinds vf to the Continent show a’f: ,and*the inquiry for inland | land, Chapelhill, Calder, ‘No. 3, Glengarnock, Eglinton, Dalmel- 
merchant iron being now apparently ‘even less than*ithas hitherto | consumption is also: lington, Carron, Shotts,and Kinneil, are all unaltered; Gartsherrie, 


been. ‘acturers and merchants complain of the paucity 
of orders and of the exceedingly limited dimensions of a 
Prices, too, are cut very “fine” indeed, many. offers 


made at quotations which it is simpl, ne er 
and out of the ptcy Court. however, ‘are 
one or two oe aera gp aaa . ‘for, -and at the 
Sheftield works ship wit! plates are 
i uced. Even ee however, regres, 


output is not for a moment to be styled large, but it is sufficient 
—w is a desideratum in these days of degenerate trade. 

“The armour plate departments of the Atlas.and Cyclops Works 
are still fairly busy, and, from what I hear, are long likely to 
remain so. The British Government is tood to have further 
favours of this sort in hand, both for fortifications and ships, and 
the Dutch Government, inter alia, is said to have just an 
order with a north-country firm for six armoured gun vessels of 
300 or 400 tons each. 1 7 

It is again rumoured that an alteration of wages, which can only 
be in one direction, and that downward, is in contemplation at 
Sheffield. A local newspaper stated, on Saturday last, that one 
of the large firms was about to give its forgers notice of a .reduc- 
tion. I believe the forgemen are the parties really likely to be 
affected, but as no notice has been 


it up to the present time, I 
am not able to give any further definite information on the sub- 


ect. NE 

. The cast steel industry appears to be recovering in a-very slow 
manner indeed. Some of the leading firms are reported to bs 
doing a little more work, but even now their total production is 
infinitely below that of even an average time of trade. Large 
castings of cast steel have recently been made by Messrs. Firth and 
Sons for the 81-ton gun, a process for which that eminent firm has 
a distinctive reputation. Certain sorts of sheet steel are in good 
request for specific purposes. In this respect the American buyers 
occasionally send in good orders for gauges not often wanted for the 
home or continental markets, = they need for clock springs, 
shoe springs, and other special articles. 

The Bessemer: trade is quiet. At sone or two of the works a 
tolerably good-output of ingots is being’ getup, partly'for rollin 
into rails and partially for export or for other districts. “The stee 
rail trade is irregular. About three establishments appear to be 
producing largely, whilst.all others:are doing nothing atall. The 
annual report of Brown, Bayley and Dixon (Limited ), -issued on 
Friday evening last, isa document of great interest to the»trade 
at large, especially when the previous peculiar situation of the 
concern is taken into consideration. The company is now:fortu- 
nate in having as its general manager Mr. Calvert B. Holland— 
formerly manager of John Brown and:Company, Atlas -Works— 
one of the most accomplished business men.of the trade, particu- 
larly as regards the Bessemer steel branches, The report is on 
this occasion of a particularly fav ble character, taking into 
consideration the depressed condition of the trade generally, inas- 
much as it shows a gross profit of £36,638.on the year’s trading. 
After deducting £8500 paid for the compromise of certain 
unfavourable contracts for the delivery of pig iron, £7625 for 
depreciation, £354 *for preliminary expenses, £8198 for 
interest on debentures, and £ or or doubtful debts 
there remains a* balance of net profit of £9068. The 
shares of the late Mr. George Brown, representing £65,000, 
and £15,000 sanaine a ge nase va - ame of orgs 
Bayley and Dixon, have been extinguished, by ich process the 
cuntial of the company's reduced by £80,000. The re eds 
to state that in the latter part of 1875 (as already mentioned in THE 
ENGINEER), the directors, with a view of’manufacturing spiegel- 
eisen, negotiated for the hire of one of the blast furnaeesof the 
Charlton Ironworks Company at Grimesthorpe. This furnace was 

ut in blast on January 11th, and the directors have-every reason 
for believing that this department will prove advantageous to the 
company. The capital and liabilities of the company are set down 
in the accounts at £499,704, and the property and assets at the 
same amount, The report is of the greater interest, asthe com- 
pany is chiefly engaged in the rail trade and other railway branches. 

In the edge tool trade many of the Sheffield and district. manu- 
facturers continue to experience a good demand. All kinds of 

. joiners’ tools, and various special articles, are selling very well for 
the Australian, Cape, Indian, and West Indian markets. 

Such of your readers as may have followed ms in your columns 
week by week will not be greatly rised to learn that a propo- 
sition has been put forth by the local colliery proprietors for the 
reduction of the miners’ wages. This was enunciated.at a general 
meeting of the. members of the South Yorkshire and North 
Derbyshire Coalowners’ Association, Limited, held at the offices, 
38, Norfolk-street, Sheffield, on Monday afternoon. There had 
previously been a meeting of the Finance Committee of the 
association, which comprises Mr. Charles Markham, ‘Staveley : 
Mr. C. T. Wright, Shireoaks ; Mr. J. S. Smith, Sheepbridge ; and 
other leading men of both counties. After a discussion of no great 
duration, it was resolved to make a reduction of ‘15 per cent. from 
the-rate of wages of the whole of the underground workmen onand 
after the first day of the pay week commencing on or before April 
14th next. The reduction was declared to be rendered absolutel 
necessary by the depressed state of trade. How the colliers will 
act in the emergency, of course, has yet to be seen, but if they are 
wise they will conform to the necessities of the situation, and 
accept the drop»without resorting to astrike. A similar proposi- 
tion, except that the amount of reduction then. proj was 10 
= cent., was put forth by the colliery proprietors in mber 
ast, but was subsequently abandoned, .after several conferences 
between the parties interested. From 23,000 to 25,000 miners are 
affected by the proposal, and of that number 17,000, or 
thereabouts, are members of the South Yorkshire ‘Mimers’ 
Association, of which Mr. Frith has recently been elected 

secretary, in of John Normansell, deceased. The union has 
latterly greatly decreased in numbers, and will now require to be 
skilfully guided to avoid utter shipwreck. As compared with men 
of other colliery districts, the local miners are receiving about 10 
per cent. higher wages, without taking into account the slight 
increments of pay recently allowed to them for wedging coal, 
instead of resorting to the dangerous practice of blasting. The 
topmen, who number about 3000, have a distinct misation, and 
are not dealt with by the present notification. The men them- 
selves must know how dull the trade is, seeing that they are only 
allowed to work three or four days weekly, even at such leading con- 
cerns as the fine pits of the Clay Cross mpany, which does more 
business with London than any other colliery or set of collieries 
in the United Kingdom. Prices are also very low, the competition 
being now very close in all departments. 











THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

THE returns of the Cleveland Ironmasters’ Association for the 
month of February have just been issued. They exhibit a con- 
siderable falling off, alike in the quantity of iron made, and in the 

uantity of iron exported, while there is a considerable increase in 

the stocks in makers’ hands. In exact figures, the production of 
pig iron for February has been 9964 tons less than for the preceding 
month, while the increase in makers’ stocks is 11,656 tons—not a 
ter increase, be it noted, than was gen y expected, and 

ess than many looked for. The gusty of pig iron in stock is 

now 13,000 tons more than in ery a last year, but the 
aggregate of makers’ stocks is not much.above the average. 


e total number of blast furnaces in operation throughout the 


‘On the Tyne, the large firm of the Jarrow Iron and Shipb 





very dull. 

At the iron market held at-Middlesbrough on Tuesday there was 
a fair attendance, but prices.did not vary much from those quoted 
last week. No. 3 was gen quoted at 49s., but in one or two 
than that : Th y ec rod slog 

figure. e quanti c was vi 

limited. It is expected that lower rates will yet be = ™ 

It is observed. in: the -zeport: of Messrs, Bolekow, Vaughan, and 
Co., that theiron:rail trade during the whole of last was in 
an unprecedentedly depressed condition, and that the few orders 
in the market could only be secured at unremunerative prices, in 
consequence of which the ’s rail anills have m un- 
employed during a considerable ofthe year. The steel works 
at Gorton having been di of, an entirely new plant will 
be laid down at the proposed new steel works ‘at Eston; and it 
is intended to get these works into operation as early as possible. 
Although the report does not signify ‘what the character or extent 
of these new works will be, I am informed that either two or 
three new blast furnaces are proposed, in addition to a large 
Bessemer plant. It is regarded as.a very hopeful sign that even 
® large firm like that of Bolckow, Vaughan, and'Company, should 


be ablein such distracted times to issue a satisfactory ce- 
sheet and report. . 

On Saturday last the whole of the.men employed at the 

» got notice to 


works of the Britannia Iron Company, Middlesbroug’ 
quit. This step»will.throw.some 1500-hands 

and greatly intensify the severe distress.that-alread, 
the iron-worki ion. of Tees-side, Noreasonuhas been 
assigned by the directors for the adoption of so tional a 
course, but I understand that it is entirely due to “the unre- 
munerative character of railmaking operations—in which the 
Britannia Company are exclusively d—and to the scarcity 
of ordérs. It is quite on the cards that one or two other firms 
will be compelled:before long to follow suit,the»work on hand at 
the present time being exceptionally small among all the iron- 
making firms on Tees-side. 

The plate trade ‘is very little better off than the rail trade. A 
few weeks ago it seemed as if a decided ‘‘ spurt” had. commenced 
in the demand for ship plates, but this has again .given»way to a 
‘* masterly inactivity,” and the inquiry is«at»present extremely 
limited, while the contracts:on the books of manufacturers are 
not equal to keeping them employed for-‘many*weeks to-come, The 
price of plates is now within 2s. 6d. or 5s. of being as low as it has 
reached within the last ten or twelve years; and it is expected in 
some quarters that manufacturers will:yet be glad to orders 
at-even less than the exceptionally low rates-of 1865. The very 
ominous. depression that-still hangs over the-whole-of the finished 
iron trade, and the very definite promise ‘of its continuance, is 
assuredly no bad warrant for this belief. 

There is every’likelihood of astrike among'the engineers of the 
Tyne, owing to the resistance of the men to the proposed ‘redus- 
tion of 10 per cent. in their wages. In this movement Messrs. R. 
Stephenson and Co., Messrs. .R..and .W. Hawthorn, and other 
leading firms are thoroughly united. The anpineening trade has 
been the very last to feel the depression that has: been so keenly 
manifested in other industries, and the wages of engineers'through- 
out the North of England were actually being-raised at a time 
when the wages of all other artisans, and especially‘of-all’who had 
any connection with the iron trade, were being reduced. At the 
acme time, therefore, the wages of engineers stand relatively 

igher above those of 1871 than the wages of any. kindred industry. 
The necessity for a reduction has been stimulated by the dulness 
that is now felt in the -engineering works throughout the whole 
North of England, and the employers, in the firm persuasion that 
their demand is a very reasonable one, are little likely to abate it, 
whatever the consequences may be—the men, on their part, allege 
that they are paid at a lower rate than the men of Manchester, 
Glasgow, or even of Sunderland, while they contend that in addi- 
tion to the lower wages paid in Newcastle the regulations as to 
overtime are not so favourable to the men as in any of the other 
towns named. 

The — in the chemical trade of the Tyne has been settled 
in every department except that of. the coopers, who still remain 
on strike. The employers have made attempts. to fill up their 
places by importing men from other towns, but the system of 
picketing adopted bythe men has rendered this a difficult matter. 

Shipbuilding is in a tolerably active state on the Wear and the 
Tyne, but very little is being done on the Tees.and at a er oo 

ilding 

Company have now got into pretty full swing again, but the 

eminent head of the company, Mr. C..M. Palmer, M.P., who was 

to have taken a more active part in the. management of affairs 

- he has done for some years past, is now prostrated hy 
ness. 

It is impossible to recognise-any-signs of .amendmentin-the coal 
trade: of Durham:and Northumberland. Theinumberof pits now 
laid in is considerable, and *the ‘Northumberland collieries in par- 
ticular are working very-badly. ‘It.is:impossibleto compute even 
brea the «total number of -hands*thrown idle by the 

kness of the -ecoa) trade, but in Durham alone it is 
Officially estimated at no less ‘than 3000, while more than 
one half the number of those employed:are unable to get more 
than-half time. The export trade in coalis:very dull—the French 
and Belgian markets taking much Jess=than they did. Indeed, 
there is a general complaint that the continental markets are com- 
pletely overstocked, and little need be expected from this source 
‘or some time to come. "When these considerations are reckoned 
up, along with the exceptionally great. falling off in local consump- 
tion and the extremely resources of production, the pros- 
trate condition of the North of England coal trade is not difficult 
to understand. A fair quantity of coke is being shipped to the 
South of Europe. South Durham coke ‘is also in fair request 
among the hematite ironmakers of Cumberland and North Lanca- 
shire, but Cleveland firms are taking less than they did—a fact 
abundantly attested by the mineral traffic returns of the North- 
Eastern Railway heepey which show a falling off for the week 
ending Saturday last of £2577. 

e recent awards relative to the reduction of miners’ 
Durham and Cleveland have given every satisfaction ; but the 
enginemen and mechanics are not quite content with'Mr. Dodd’s 
award, the effect of which I gave in my last week’s letter. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been comparatively steady during the past 
week, but only a limited business has been done. Stillit has been 
better than in the previous week, chiefly-on account of a somewhat 
—_ demand for pigs for shipment. Prices of both warrants 
and makers’ iron have only fluctuated in a-very slight degree, and 
there is no material change, either ps or downwards, from 
those of the previous week. On Friday the warrant market was 
quiet, with business in the forenoon.at 59s. 3d. cash, and 59s. 6d. 
one month ; and in the afternoon.at 593. 6d..cash, and 593, 74d. 
one month. The market was firm on Monday, holders having 
asked advanced prices ; but buyers were very backward to comply 
with these demands, and only tons were done:in the forenoon 
at 593. 74d. one month fixed, whilst in the afternoon, sellers still 
keeping very firm, no business was done. On Tuesday the market 
was very quiet, 500 tons being done in the forenoon at 59s. 7d., one 
month fixed ; and as sellers held for a rise to 59s, 9d. one month 
fixed, in the afternoon the. tone continued flat. On Wednes- 
day the market was flat, with business-at 59+. 3d. fourteen days 
fixed and 59s, one month open. Business opened to-day—Thurs- 


es in‘ 





Nos, 1 sea advanced 6d, each ; Coltness, No. 3, improved 6d.; 
Clyde, Nos. 1 and 3, advanced 6. .each; Govan, Nes. 1 and 3 
receded 6d.; and Calder, No. 1, declined 1s. 

The shipments of pig iro from Sootch ports for the weekending 
the 4th inst. amounted to 9644 tons, being 3658. more than those of 
the previons week, and an increase cf 1353 tons as compared with 
those of the corresponding week of 1875. The big rg of Middles- 
brough pigs at Grangemouth for the-week were 4190 tons, being 
205 more than in. the 7 week, and an .increase of 340 .as 
compared with those.of the corresponding week of last year. 

There is no. change to notice in the condition of the manufac- 
tured iron:trade, so far as regards the number of orders tobe had, 
these continuing very scarce. Priccc are weak on all hands, but 
there.areso few transaction occurring in the market that quotations 
remain nominally unaltered. Last week the foreign shipments of 


iron man tures from the Clyde embraced £4500. worth of 
machinery, £300 of castings ; of pipes and tubes ; and £500 
miscellaneous articles. , 


‘The coaltrade does not at all improve ; indeed, since the date 
of my last letter the demand for some kinds has perceptibly 
slackened, For the first quality of household coals it has been 
difficult to maintain the rates, and inferior kinds.are about 6d. 
down, ‘Wishaw Main has declined 3d., and steam coals can be 
i at 6d. less money. Household coals are selling in Glasgow 
at from 13s..to 15s, per 24 cwt. delivered. The wholesale rates 
per ton-.and-f.o.b, being—household, 8s. 6d. to 9s. 9d ; splint, 8s, 
to.8s, 9d.; steam, 88. to 10s.; Wishaw Main, 7s. to7s. 6d.; smithy, 
13s, 6d. to'13s. 91, At the pits the prices are—ell coal, 7s. to 9s. ; 
main, 5s, 3d. to 6s. 3d.; splint, 53. 64. to 7s. 6d.; dross, 9d, to 3s. 
The largest shipments from Glasgow in the course of last week 
were 1050.tons.to. Moulmein, 620 to Constantinople ; 500 to Odessa, 
568 to Stockholm, 586 to Havre, and 600 to the Mediterranean. 

The-colliery owners ‘of Fife and Clackmannan have decided, on 


aecount-of the great dulness of trade, to make a further reduction 


in‘the w: of the miners to the extent of 15 per cent. Notices 
to that effect were. posted up.at the various ieries last Satur- 
day, containing the intimation that the reduction would take effect 
fourteen days from'thatdate, 

The colliers’ strike in the Glasgowsdistrict is at anend. On 
Thursday, the 2ad«current, the men had a meeting at Rutherglen, 
at which a letter was read from Mr. ‘Macdonald, M.P., encouraging 
them to hold out,:andfor'that reason,‘though they had no hope of 
receiving aid. from other districts, the men resolved to continue 
the struggle, They had another meeting on Monday last, when 
great dissati jon»was expressed on account of the-other unions 
not giving them as much support as was promised when the men 
came out for.an.advance of 1s. per day. It was agreed to wait on 
the masters.and-offer:to accept an advance of 6d. This advance was 
refused, but a promise was given that it should be conceded as 
soon. as the state of the trade should warrant this being done. 
Another meeting of the men was held the same evening, when the 
deputations reported the result of their interviews with the 
employers. It wassagreed to resume work on the masters’ terms, 
seeing that miners from other districts were failing into their 
places, and considering that those on strike have received. only 9s. 
each man for the seven-weeks they have-been-out. This move- 
ment on the part of the miners: was. hopeless from the beginning, 
and it has excited no small.surprise that they received so much 
encouragement from men like Mr. Macdonald. 








WALES AND ADJOINING COUNTIES. 


(From our own. Correspondent.) ; 

I am .glad:to see that.my remark in last -week’s ENGINEER 
concerning the superior Welsh coals, when referring to the late 
Admiralty examinations of a few of the Monmouthshire coals, has 
had an able advocate in the person of Mr. Vivian. No good 
resulted from his application, ‘““the Government being aware of 
their character,” but thing eventually may be done, 

One thing is certain, that the output at present is far in excess 
of the demand, and some coalowners talk of closing at least for a 
time, the prevailing view being that they would rather keep the 
coal in the ground than. consent to any lower figure than is at 
present obtained. The men of the two pits:of the Aberdare Coal 
Company are under notice, and the Merthyr Rhondda Company 
have taken the same step. In the Rhondda Valley a few days ago 
I found a most disheartening state of things prevailing, collieries 
working a few turns a week only, and a:really brisk colliery tho 
exeeption. 

The steam coal trade is becoming much depressed. Cyfarthfa 
colliers only began to work in full on Thursday. Risca men are 
discontented, 

The Aberdare Valley coal seems more in demand, and I see that 
the London and South-Western Railway Company have advertised 
for a large supply. Considerable business is being done with 
London and Liverpool, but a few collieries only enjoy it,.and com- 
plaints are loud and strong about the depression of trade, In the 
iron trade the slight start made at the Gadlys Aberdare seems 
more to keep the “place “in orderfor buyers than a really 
practical move, and at Abernant and rt the property of 
the Aberdare Iron Company, nothing but lation, and as far as 
the people are.concerned, destitution, meet the eye. Both at 
Aberdare and Merthyr the efforts of the Plymouth.and Aberdare 
companies are directed to coal getting, and in this they.are fairly 
successful, The whole of the collieries are now under the-control 
of Mr. John Smith of Aberdare, for many years*the able director 
of colliery operations in the Aberdare Valley. Mr. Edmund 
Howell has retired from the management at Plymouth, after a 
long term, during which he has done admirable service in develop- 
ing the fine coal field in this district. A local paper draws 
attention to the remarkable absence of accidents at the Plymouth 
collieries when under the management of Mr. Howell. This speaks 
well. It is a fact that in former years explosions and other 
accidents were common, but since the proprietorship of Mr. 
Fothergill, and notably during the last few years, they have enjoyed 
a remarkable immunity. 

No-settlement has been arrived at with the Ebbw Vale iron- 
workers, The striking element is in a great measure the rail 
straighteners only, who are reduced 20 per cent., puddlers only 
being reduced 7 per cent. and millmen 124 per cent. The 
straighteners protest against this, and at Rhymney are also up in 
arms. Operations at the Lower Mill, Pontymoile, are also sus- 
pended, and several hundred. thrown out of work. The Vernon 

uddlers and millmen at Briton Ferry are alsoonmstrike. The 
ast men are connected with tin-plate works, and this is but one 
out of twenty-two works held to be exhibiting “ striking ” 
proclivities. 

The tin-plate works are doing little; indeed, most of them are on 
strike. Treforest obtained an order last week, tolerably large, but 
at a very low rate. One ofthe’ Swansea makers informs me that 
their best customer, America, is nowhere onthe books, and but 
for the French trade many would be obiiged to give way and close. 
Quotations in consequence are necessarily elastic, and half-a-crown 
reduction per box for large quantities is a frequent reduction. 

Some of my contemporaries have been exulting about the 
disappearance of unionism amongst the colliers. In correction I 
must state that four lodges were re-opened last week. ‘ 

A very important movement. is expected. amongst enginemen., 
Meetings have been held to discuss the project of uniting their 
fortunes with those of the National ‘Miners’ Union, and so far it 
would seem that such a result is extremely probable. Hitherto the 
enginemen have held a middle position, and during strikes have 
continued working, and keeping the pits in order, The projected 
step, if taken, will make future conten‘ion very disastrous. 
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The coal exported from Cardiff during February-was 227,750 
+ nama 706 tons rail, 213 bar, and 40 pig ; patent fuel, 


at two of the collieries in connection 
Company. 

The men of two of the Forest of Dean collieries, Trafalgar 
and Eastlade, are also out. The difference is only 5 per cent. It 
is ws Saat for the Forest ple that so many of the colliers are 

ed on the Severn Bridge. 
Ebbw Vale mansgement has had another breakage, this time 
oe ng engine at Victoria. This will delay tions for 
a it is feared, The Carnarvon Colliery, y, is to 
be brought to the hammer at tLe end of this month, 

From Cardiff 91 vessels left last week, witb al 956 coal, 935 iron, 
and 188 tons patent fuel. The iron was principally “| Gothenburg. 
From Swansea there were 39 vessels with gal coal, 5915 patent 
fuel, and 17 tons iron, From Newport, 27 vessels, with 8477 coal 
and 1981 iron. 

I am glad to note improved consignments of iron to India. 

The double shift system of working has been introduced at 
Nixon’s Colliery, much to the dissatisfaction of the working men 
section of the Conciliation Board, who at a meeting at Pontypridd 
this. week, pledged themselves to resist it, 

- Avverdict of accidental death was returned on Tuesday on the 
two men killed at Plymouth Colliery by an explosion of gas. 

The failure of a large colliery firm at Bridgnorth is reported— 
Messrs. Miller and Co. 

Prices of coal are about the same as last week, the only 
being in the best varieties of Mynyddyslwyn, which can now 
had for 7s. at pit. Gas coke in the district varies from 6s. 8d. to 
8s, at works, 








PRICES CURRENT OF IRON AND STEEL. 
Tue following prices are corrected up to last night, — it should be 
borne in mind that in many cases makers are to quote different 
termsfor special contracts. It is obviously con ie to 'y these cases 
and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


wot 
~e 
a 


gua : 
Eglinton—No. . ex 
Dalmelington—No i 


ScoTLaxD— 
G.m.b.—No. Boe 
Garteherrie—No. 
Coltness.—No. 01 
Summerlee—No 0. 
Langloan — Nr, r 
Carnbroe — No. 

No. 
erat 
Chapelhill—No. 

No. 8 oc oo 
Clyde & Quarter—No. : 

=A above P< lag, 
amine. Sos cake 
No. 3.2 «+ oo 

At Broomielaw. 
> lec co of 


at Port Dundas. 


Messrs. Whitwell and Co.'s Stockton net wae (on trucks) are—No. 1, 
£2 15s. 0d.; No. 3, £2 10s; No. 4 Forge, £2 9s. “‘Thornaby” No. 4 
Forge, £3 net et cash. 


— 


DOK CHK ROOCOCONNHOO 
oanaao™ 


~ 


~ 
oo 


Do., specially selected -. 
At Grangemouth. 


o 


o 


ecoocoeooeaeaeosaoaeaaaocso 
oe 


SCwWOWWWWBwwwOwwmOwmwwwo 


CLEVELAND—Prices at works— 
No.1 se. 0 cf « 213 
_ : oo 0 0 211 

’ | ce oe 29 

Ne. ‘ foundry 

312 No. 4, forge .. 

3 0 Thornaby .. oe 





Wares—No. 2, f.0.b., Newport... oe oe 

Forge (at works) eo oe o 

DersysHire.—No. 1, at es oe oe 
No. 


~ 
Meo tao “a7 


to te toro M 
coo oo ooP 
ss ss cs 

ww ww Som 
2a oa oom 


LANCASHIRE, sgena in Siadheibin, ii 3 
No. 4 


Hematite, at works, 2h dis. for ae cash— 
Millom “‘ Bessemer ”—No. 1. 
N 


@. 2 a ee os 
No. 3 .. oe ee 
Ordinary No. 3 .. ee 
No. 4.. 
No.5 .. es 
Mottled and white.. oe oe 
Maryport—No. 3 ee oe +. 
No. 4 ee es oe 
No. 5 ee oe 
Mottled and white.. oe 
mer ”—No, 1 ee oe 
No. 2 oe oe 
No. 3 e oe 


ee 
ecacoooooeoeaeseacoao 


PuppLep Bar— 
Wa es.—At werks es o oe - £5 5 0 to 


MANUFACTURED IRON. 
Sap PLates— 


Middlesbro’, at works .. £7 lis. Od. to8 0 
Pearson and Knowles Co. best (24 dis. ‘for | o © 6 
Glasgow, f.o.b. .. oe ee ee oe 10s. to 9 0 
Betwarrington,” to each pla’ 
. ——, 5 ewt. plate oe ee eo 10 5 
Do. best bes ee oe oe oo oe e ll 6 
Do. teoble beat ee ee ee ee ee eo 138 5 


2} per cent. discount for cash. The Pearson and Knowles Co.’s prices 
of ed iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 

Bowling and Low Moor, terms in each case 2} dis. for cash in pay- 
ment of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill :— 
Under 2} cwt. each .. oe 
24cwt. and under3 cwt. .. 
wt. Shewt. .. ee 
4 cwt. .. oe 
5 cwt. 


o 


0 
6 
0 


per cewt. 


. 


BO tt et et et et et BD 
| all walla oad 
woOAwWODan 


Plates exceeding 6ft. wide, 2s. per cwt. extra. Semanet and 
chequered plates, ani all plates differing from a square form or regular 
taper, extra per cwt. 3s. 

Taylor Bros.’ boiler tlates 6d. per cwt. less; their terms as 
Bowling and Low Moer. 
Glasgow, f.o.b. to 910 0 
“* Monmoor best,” "to 5 cwt., to aft. 6in. wide, rand to 
80 superficial feet, per ton at works .. } 
— best oe oe ee o- 
best best, “tod ewt. ee ee ee oo. 
Special, ws 3 ewt.. 
Usual extras for overweight, sketches, &e. 
Barrows and Sons : 
Rest, per ton short, at works .. o ee oo 
Best best ee ee ee oe eo oe ee 
Best charcoal.. ee ee oe oe . oe 
Cleveland oe £9 to 
Wales, at Aberdare—Coke plates. oe oo 


AnocLe Inox— 
——e and Low Moor (terms as above). per cwt. 
— not exceeding ten-united inches .. oe 
For —- 3h perce — — r “<> Is. 
arrington ”—less 2} per cent. for cas rom 1 by 1 
Mid To Doe ee oe ee 
boiler do., per to oy 
Whitwell and Co. (less 2 discount) per ton o 


ee ee oT *e 


Bestbest boiler .. ..  .. i 


Ow, 





“Raper OP Rp ous ep t AGA CONG Satine ¥ . 

Best best ae <a x | 
T-tron, as above, 10s, extra 

Angle and T bars, 8in. to 9in. oe 

9in. to 10in.; 


20s. extra. 
Cleveland se oe - st 715 
Ear! of al of Dudley (terms as below) :— £4 
Round Oak, aa bee ~ py 
Glegew, feb. 2s <e "os Xe 
Bar Irnos— 
Bowling, Low Moor, and Taylor ane, Gamba, 


nage round, or square, to 3} cwt. oe 

8 hae mene ie 

Serer pats 3 

and u ee 

» under fin. thick to }in. oe 

» under in. to fin. oe oe oe 
under 


in. 
For each fin. less than jin. wide extra, 10s. per ton. _ 


at tt pet bt et ee BD 
Oto me DO 


oe 


Pat et fe tt et et pt ett” 
OTA @Or “Ta wr 


Rivet, same price as above. 
Chain iron, same sizes as above, extra 
Best bars and rods, extra per c 
“ Monmoor,” at the works, per ton— 
oe. to 3in. round and square, or to 6in. flat 
Best best ca 2 
Rivet iron, usual sizes... .. oe 
Best best .. oe eo ee ee 
Usual extras. 
£8 0s. to 
and Bons, at works, per ton short : 


» din. oo ee 
Fiat, lin. wee te vying ee 
mage SS - 
Best scrap ee oe ee ° 
Best chain .. ee ee oe 
Best best charcoal .. °e 
Earl of Dudley, 2} dis., Lo, “at Round Oak— 
Round Oak, rounds up to sin. a Res 
” ” ’ e t 
” ” By Double ” 
” , ” Treble ,, 
Rivet iron—Single best .. oe ee 
Tre! 16 1 
On separate orders of less than 5 cwt. ‘per ton extra, 10s. 
Wales, at College Works, Cardiff—Coke bars,best .. 8 5 
MERCHANT Bars— 


ron fob. .. 
Barrows 


arrington” (2} dis. for cash) per ton— 
Flats, from lin. to 6in. wide by jin. thick and upwards 8 0 
Rounds and squares, from jin. to 3in., best ee - $810 


i 
oe eoocooam ocoococoeooco © coocooof 


0 
0 
0 


0 
a. 


eccoooocecoo cooocooscoP 


Do., treble best .. oe - 11 00 


Delivery ‘prices as above. 

Whitwell and Co., f.0.b. (24 _ for freataes per ton— 
Crown quality .. ee oe 

Best oe ee ee 

Rivet fron oe oe 

— out. “ Thornaby”. ° 


s ~~ se Se 
ALES—Tredegar Iron Company, f.o.b. Cardiff or Ne rt 
No. 2 bars, f.0.b. Oardiff ee ee oe esy 
SHEeeT— 

*Monmoor,” to 8ft. long by 3ft. by 20ft. w.g., per ton } 


eh ed deh ool ond 
SEAT OU Orn 


wh eaScowuws 


at works .. ee oe oe or ee 
Do., best .. ee e ee ee oe 
Do., best best ee ee ee ee oe 
Usual extras. 
Barrows &Sons—to 20 w.g., per ton short, at work s.. 
Gveeuee. bs. cs es* 
25 to 27 w.g. « oe ry 
Do., best .. oe eo oe oe extra ee 
Do., best best ee oe ee oe oe 
Do., best charcoal .. oe ory ory 
E. P. and W. Baldwin, at works: 
“Severn "—Singles to 20 w. 
“ Wilden” Be 


” ” 
” 
” 
” 


Doubles to 24 w.g., 308; and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “‘EPandWB” ., per cwt. 
“Unicorn” .. oe ee om 
Coke Tin—“ Stour” oe ee ee ee ee 


eccostoso coo RP aacceoooSo 


oocoooo 


0 
0 
0 


Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 


following delivery. 
Pearson and Knowles Co. (terms as —- £ 
“ Dallam”—Singles, to 20w.g. .. perton 11 0 
Best, 10s.; best best, 30s. per ton extra. 
Crowther Bros and Morgan (at a ae 
Coke a les, to 20 w.g., to 1 =f ae, p. cwt. 
Doubles, to 24 w.g., to 96in. by 36 ee 
Trebles, to 26 w.g., ‘to 84in. by —. 
Charcoal ae om as above oe ee ee 
Doubles . oo o . 
Trebles ” ee o oe ee 
Do. Best singles, as above ee oe oe 
Best doubles » ee ee ee 
Best 


“tt 
ght 


tot hwrrwe 
cnarnwoon 


trebles 
Toe 5 2} dis for cash on 10th of the month. “Orders of 2 tons 





P ds, for ship it free, in 10 cwt. cases. 
J. Tinn ‘Bristol, delivered in London, [= for cash— 
Doubles . ee ee oe ee . oo ee 
Trebles .. o o oe 
Wales—Treforest Tin- -plate Works— 
Charcoal tin (at Cardiff) .. ee ee percwt.. 1 2 
Lydney (at works) .. ee o 41 1 Oto 1 & 
ENGINE LRon— 


£ 8. 
13 
14 10 


a. 
0 


p 


cooovooosoo 


ad 
0 


6 
0 


Kirkstall Forge Co. (from cold blast, pig, refined, and Cre 


Plain bars, rolled, viz. 


Rounds, from }in. to 6in. diameter ee ee 
Squares, from }in. to Sin. .. 
Drawn hammered “a as rte per ton extra.. 
Rivet iron.. +. ° ° 
Angle iron, 1}in. to 4in. 
Forgings—Plain shafts under 5ewt. :. 
a 10 cwt. oe 
as 20 cwt. .- 
- 30 cwt. .- 
40 cwt. 
Plain shafts, above 50 ewt., prices according 
to weight and dimensions. 

Piston rods, under 5 cwt. ee ee 0 
10 cwt. oe ee 0 
20 cwt. oe 0 
Cranks, under 5 cwt. oe 0 
10 cwt. . 0 

0 
0 
0 
0 
t. 


er ton. 
£8. £ 


co 
s 
cocococ’S x8 


ecoooooooso 
sssssss § 


” ” 
i a. rl 
20 cwt. ee 
Crossheads, under 5 cwt. .. 
. 10 cwt. . oe 
All other uses according to pattern and weinh 
Natt Rops—Glasgow, f.0.b. .. o 


9 
Ratts—Glasgow, f.0.b.  o. ee o ee 8 
6 
6 


— Sssssssss 


oom OonNwDo eoooooooo 


Cleveland .. oe 
aaa: 5 Iron Compan MY ai 


1 


0 
0 
0 
5 


ssss 


f.0.b. Newport or 
Merthyr, f.o b. ° ee - 5 17/6 to 
For co) sidings . oe 7 0 
f.o.b. Cardiff. Coe 
Bridge rails to 30 Ib. per yard run 
(at works) .. ory 
Fishplates tt works) oe o 


+ 
° 


ecooooscse coF 


Seoso eococooooo 


~ 
o-1 
a 





Rattway Cuarrs—Glasgow f.0.b. on 
Prees—Glasgow, f.0.b. «2 = +s e oe 


STEEL. 


410 to 415 
6 Oto7 5 


Suerrietp—At works— 
Spring steel eo 
Ordinary cast rods 

Fair average es. 


Sheet 

Second-claas tool. . 

fine Slled, f¢ Rte ay ne 
ro! or 

Rails—Siemens (at works) 


coooF 


= 
wococsoo 


Do. 
Do. 
Wartrs— 


Rails, f.0.b., Cardiff or Newport 
Rails, at works (D. Owen) 


PRICES CURRENT OF MISCELLANEOUS METALS. 


Coprer— 


aot HS ee SSSSNIS” 
aco cooccooeoooom 
ss sssssssssss 

oth Brood SSSERRe 
oS" scooSccosoooon 
co coccooceooos 


roo” 


oe. ee ee . oe oe 


B.S. it ia sie I sa 
Songh cies orbars .. ee 
Tin— 


Straits 1. « 
British .. 


a 
ao 
~ 
J 
J 


Leap— 
Best eet English soft pig 


7 
oo ocoo oc 


oo 


Regulus star 
SPeELTER— 
Silesian eo ee ee 


English .. oe ory < oo 


QUICKSILVER oe ee e per bottle 
PaospHor Bronze—Bearing metal «+ perton-. 120 0 
ys ee Pp130 to 145 0 


PRICES CURRENT OF COAL, COKE, 


Coxe— £84 £58.4d. South Yorkshire— £ 
Cleveland, at pits ° At the pits— aeGae 
Derbyshire Best ord: 


hd oe ‘inar Yeo 
Conve a 
Slack os 
Wales, all at pit 
Steam 


cocoooeso of 


° 
—_ 
is) 
bad 
: 

oo 
— 
& 

° 


Sh seed 


0 
0 
0 
8 
0 
0. 
6 
0 
0 
0 
0 


— - 


Dross o 
rmcneld per 
ouse! per 
stew, datrd $018 3..0 15 9 
., wholesale, 
rton $0 86.0 99 
Splint ..c 


Sooo soos 
ecoacoooocoosocooo 


0 
0 
0 
0 


ovan 


0 
3. 
6 
9 


ee 
o cooNCSoOoMosWOUr 


+ «+ 36 19 0..86150 
A o0. +8900 
Brown ., 00 


— 
eo 
ooo 


pele } 3 10 0..35 0 0 
5. 9 00.8000 
+» 233 00..000 
oe 82 souree 


PA 


coouanorw 
coooooo 


London—Best 
Other sorts 





mMoSoooS 


>} 52 15 0.58 00 
re 60 10 0..51 00 


NT OF TIMBER, 


1876. . 
Per Petersbu 
be Cooma rg § standard, £8 £5, 
Quebec, 1 2 10 
1st 23:15 





as 
am 


a 


Per Load of 50 cubic feet. 
Baltic Fir Timber— 


> 


~ 
SAWENVAVADEESAAAD® 20OH MwWSwWYeHSs,eae 
~ 


Dantsic and ‘Memel, crown - 


soo 
se 
cooou 


te 


8rd do. . 
St. John’s, spruce .. 
Nova Scotia and Prince ‘Ea. 
ward’s Isle, spruce. 
United 8. pitch rd planks... 


te at 


— 
eso cceoo veooen 


Danizic, Stettin, “yh ~ ae 150 
per 1 
a, 2) ad oes 
Bosnia, single barrel . 


Timber— 
Red pine for yards and spars . 
x M ined and buiiding:. 

ellow large 
ven Waney board oe 

Small 


ecesso ooau CUrauue 


4d 


ee et et tt 
ecoauooce 


Pitch 
Do. (oF masts and apars 


~ 
o 
~ 


~ 
~ 


Dich; ‘Quel bec large . 
New Bruuswick & P. E Isle 


7 


coSwootoSsSoso 
Plex eweaa se € g 


=e 
a ~) so 
Sop coetoococoosongesuwencoagassPe co BERGE co 


~~ 
esccsocooeoosecou 


Ee 


chat es ok na eh lt eueca Bee eOwweawe” 
i 


wade 


~ 
ewe 
soo 


wea oe 
oo 


eet te 


cn 
s= 
ao 
os 
~ 
me 


~ 
ecoerso 


mie as 0141 
- 9 Ol 





Lignum Vite, C. St. re 
Ebony, eoee 


Cocus w 
Boxwood, Turkey .. 


Ceylon . 
a bile « 
ood, Cuba 


Bar Boas Basen OC CCooowoosoos an sane Ho 
co coceecocoont tO mS ESEO OE“ E"SP co udoe So 


Dantzig crown %, deals 
Pang es 


or Possiug standard. 
Quebec, Ie br bright pine 








Lancewood spars, each, fresh 
Do., ordinary to fair.... 3 


a 
ear 








SouTH KENSINGTON MusEuM.—Visitors during the week ending 
March 4th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,398; mercantile marine, — 
materiale, and other collections, 1193. On Wednesday, Thursda 
and Friday (admission 6d.), from 10 a.m, to 5 p.m., Museum, 1 
mercantile marine, building materials, and other "collections, 85. 
Total, 15,574. Average of corresponding week in former years 

970. "Total from the opening of the Museum, 14,901,939, 
Patent Office Museum, 4310. Total a = since the opening of 
the Museum, free daily (12th May, 1858), 3,402. 


THROAT InRgITaTION.—“ The throat and windpipe are especial 

liable to inflammation, causing soreness and dryness, tickling viheg and 
irritation, inducing cough and aff the voice. For these 
Lock cqnecshi use glycerine in the form of jujubes. Glycerine, in 

agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of ee ng, becomes actively 
healing. 6d. and 1s, boxes (by post 8 or 15 stamps), and tins 
iB, 6d., labelled ‘‘ James Epps and Co., Homeopathic Chemists, 

Threadneedle- street, and 170, Piccadilly, Looton. ”—f Advt.] 
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HISTORICAL NOTES ON ROLLER SKATES. 
No, VL 

CrrcumsTances have, unfortunately, prevented us from 
siving an engraving of the skate patented by Mr. Hiram 
Robbins, of Cincinnati, on the 10th of May, 1870, 
No. 102,971. It consists of swinging roller frames con- 
nected by levers, and of a spring foot-pad and oscillatin: 
are connected to and operating the levers, the spring o | 
serving not only to communicate the ure from the 
foot to the le but to return the levers to the central 
position after pressure has been withdrawn from 
either side. The stock is so constructed that the foot of 
the skater can rock or tilt on it when the body is leaned 
in turning curves. In other words, the stock is made 
V-shaped or “crowning” on the upper side. The rollers 
are journalled in the frames, which are pivoted to the 
stock in such manner as to permit horizontal oscillation. 
The frames are connected vi gprs by levers, which cross 
each other at the ends, and are secured so as to bring 
about simultaneous vibration. The adjustment of these 
levers serves to direct the wheels in ight or curved 


tracks, agreeing with the bodily motion of the skater, and 
this adjustment is brought about by an arc resting upon 
a pin, the latter being secured to the lever. A flat steel 


spring is fastened to the centre of the stock, its ends 
resting upon the arc. The spring receives the pressure of 
the foot, and a preponderance of pressure _— either side, 
such as is poabiacad by the leaning of the y in skating 
a curve, serves, by means of the arc, to force the levers to 
the opposite side to an extent agreeing with the bodily 
inclination and consequent amount of unequal pressure. 
The spring serves to return the levers to the central posi- 
tion when the foot is removed from the floor or the body 
is straightened up. It will be gathered from this descrip- 
tion that Mr. Robbins’ skate approaches very closely in its 
construction to other skates mentioned in this series of 
articles, 

Mr. John Lemman, of Cincinnati, took out a patent 
dated May 24, 1870, No. 103,346, for a skate containing 
ball-and-socket joints connecting the roller frames to the 
stock, which device, in connection with pivoted levers 
attached to the sockets, enables the stock by rolling in the 
sockets in obedience to the motion of the body of the 

' skater, to so adjust the rollers as to compel them to follow 
the direction desired by the skater. The invention further 
consists, in c tion with the ball-and-socket device for 
the roller frames, of a flat steel spring connecting the two 
roller frames together, in such manner that the roller 
frames will be returned by the spring to the central F net 
tion, after being adjusted to turn or describe curves. Fig. 1 
of the following drawings is a side elevation of the 
skate ; Fig. 2 is a longitudinal section ; Fig. 3 is a bottom 

lan showing the position of the rollers and frames in 
Scacribi curves; and Fig. 4 isa top plan view of one 
end of the stock. The footstand or stock A is formed 
with downwardly-projecting spherical segments, which 
are concave on the upper side, as shown, leaving a uniform 
thickness of metal between the convex and concave sur- 
faces. The frames DD are concave on the upper side 
to fit over the spherical segments, forming ball-and- 
socket joints. They also have projecting levers, which 
are loosely connected with the stock A at E E' or FF’, 
by set screw pivots +‘i'. The levers are slotted to 
rmit of the changing of the pivots G G' from E E' to 
F', in order to diminish the divergence of the levers 




















LEMMAN—1870. 


from the centre line of the stock when it is tilted. The 
frames are connected to the stock A at the centre of the 
ball-and-socket joints by set screws H H, the stock bein 
slotted across, as shown in Fig. 4, to permit the late 
adjustment of the roller frames. A spring I is fitted into the 
slotted projections J J' of the roller frames, which serves to 
return the frames to the central position after being forced 
by the rocking of the stock A into position for curves. 
This rovision is, however, not essential, as the skate is 
complete without it, but it is preferred by some skaters, as 
it prevents “shackling.” In the operation of this skate 





the centre of the concave of the roller frames D D is in 
line with the centre line of the stock when skating a 
When skating on a curve the stock is rocked or tilted b 
the necessary inclination of the body for curves, and bo 
frames, D D, are forced by the action of the ball-and-socket 
joints to the side of the skate on which the body leans. The 
end of the levers being retained by the pivots G G' in 
the centre line of the stock, the axles of the rollers are 
serge 
skate stock, and compelled to assume the required position 
for a curve; the degree of aljustment, of course, always 
depending upon the extent to which the body of the skater 
is inclined. It will be seen that the ca lating frames 
D D are not connected with the stock by small pintles or 
axles upon which all the strain is sustained, as in other 
skates with tilting footboards, but the connection is broad 
and solid, with the best-known form of wearing surface, 
viz., ball-and-socket. We may remark here that this 
spring connection o just the right kind of motion to 

roller frames, which, as will be seen, are required to be 
moved in contrary directions, so as to cause the axes, 
parallel in their normal condition, to converge. We shall 
come upon other instances of the use of a spring for this 
pu later on. 

essrs. Richard T. Bradley and Henry W. Wans- 
brough, of Cincinnati, patented a roller skate on the 24th 
of May, 1870, No. 103,419. Unfortunately we have no 
drawing of this skate, and as the description alone is in- 
sufficient to convey any intelligible idea of the mode of 
action, we must dismiss it with this brief notice. It is 
very similar to the Plimpton skate, and the United States 
courts declared it to be an infringement of his patent. 








POWDER FOR VERY HEAVY GUNS. 

Ir is unquestionably a difficult 7 to control and 
regulate the action of any explosive. e nitroglycerine 
compounds and gun cotton have long since been given up by 
almost everyone choy owe incorrigible. Valuable, indee ', 
these compounds are for the performance of work where a 
wide margin may be allowed in the results effected, and 
where no great harm is done if occasionally a charge acts 
more violently than expected. For the firing charge of a 
gun, however, they have been found so totally untrust- 
worthy, so liable to act occasionally with unlooked-for 
violence, that they have long since been put out of the pale 
of experimental trial. At the present time no explosive 
compound would be allowed to be fired in a gun belonging 
to our Government, unless its nature were so far made 
known to the War Department chemist that he could 
guarantee the absence of nitroglycerine, of fulminates and 
their kindred ; and gun cotton, and compounds of similar 
character, would scarcely obtain more favour, so that we 
are thrown back on our long-tried gunpowder. Yet it 
cannot be said that-we have by any means mastered the 
manipulation of our old friend powder. So far are we 
from being in such a position, that, in all probability, most 
of those who have conducted ali the modern investigations 
into the subject would express themselves less confident of 
being able to guarantee the manufacture of powder ful- 
filling precise conditions than men in the same position 
twenty-five years ago, from the very fact that they have 
learned to measure their results and shortcomin With 
much knowledge as to the ordinary behaviour of different 
classes of powder, has been learned the fact that exceptions 
occasionally are found which have hitherto seemed to 
defy general rules, and this difficulty has been felt both 
with the gigantic guns of the last few years and with the 
small bore rifled muskets. ; 

The work of inquiry takes two distinct branches ; one, 
the investigation of the action of fired powder under 
various conditions ; the other, that of the influence of the 
different processes of manufacture on the final product. Of 
these, the former appears to have been pursued with the 
devotion of much science and money. Experiments of the 
highest class have been originated in connection with it. 
But we can hardly say this, or anything at all approaching 
it, with regard to the latter, that is the processes of 
manufacture. We can conceive the question of the manu- 
facture of powder existing in the following progressive 
stages of perfection or imperfection. 

lst. We might be able to manufacture powder without 
either being able to secure for it mt exact definite pro- 
perties, or to investigate what were the properties it hap- 
pened to have after it was made. 

2nd. We might not be able to manage the manufacture 
so as to secure any definite properties for any particular 
lot, but we might be able to investigate the properties of 
each lot of powder when once they were manufactured, and 
so classify them ire to meet our requirements. 

3rd. We might be able, unfailingly, to manufacture 
powder so as to fulfilany reasonable conditions. _ : 

Powder, except in a very general way, long remained in 
the first stage ; it has now reached the second — but 
we hardly think its most staunch advocates would claim 
without qualification that it has got into the third stage. 

It will be seen that it is a great matter to have got 
thoroughly into even the second stage of progress of the 
science of manufacturing powder ; for if we can learn the 
properties of samples of manufactured powder, we can, at 
all events, select the kind most nearly fulfilling the condi- 
tions we desire, and we can modify the characteristics of 
powders manufactured by judicious mixtures. ; 

The investigation of the behaviour of large grained, 
pellet, pebble or prismatic powder, and the curves of pres- 
sures, velocities, &c., will be found in Tne EnoinEEr of 
Sept. 16th, 1870. The investigation was made by means of a 


system of crusher gauges, and Captain Andrew Noble’s 
chronoscope. . 
Very good work was thus done; nevertheless, there 


remains much uncertainty. The system of ne velo- 
cities and pressures is not by any means perfect. It is a 
great achievement to be able to obtain velocities by 
recording times at points at given intervals along the bore. 

This supplies the times occupied by the projectile in 
passing through each intervai, and gives a succession of 
mean velocities. It would, however, have been 


_ the momentum the movi 


twisted or cramped out of right angles with the | 





desirable if possible to have obtained some idea 
of what took place in the initial stage before 
the first record is made, which on this system is 
not possible. The crusher gauges also are liable to irre- 
gularity from setting up friction on the one hand, and on 
the other from having a certain increased effect due to 
part acquires. Besides these 
other complicating actions have been ae which need 
not be here noticed. Still the curves and records of what 
took place in the bore of the gun supplied data such as the 
committee might well be proud of, especially Capt. Andrew 
Noble. That officer, in conjunction with Mr. Abel, sub- 
sequently furnished the only other important information 
we have, in their joint work on the action of fired powder. 
In spite, then, of certain difficulties yet remaining, we may 
consider that we are in a position to investigate the action 
and behaviour of any sample of powder in a great measure. 
The results of trials have ended in the pebble powder, 
which was found to give the best curve by the committee, 
becoming so far modified in shape as to take the form of a 
cube, for very large guns arriving at the enormous dimen- 
sions of 2in. side or edge. 

From what has been said it will be seen that our method 
of learning the quality of a powder is to fire it. Clearly 
this can only be ul if we can make a considerable 
quantity of uniform quality and fire a sample of it. This 
has for many years been done with powder, and in 
the case of small arma has been found very satisfactory, 
the record of the actual performance of every lot bein 
registered, and kept for future reference in the Roy 
Arsenal. With york the method is much iess satis- 
factory. Two hun and fifty pounds of powder, for 
—. 5 pa a an epee demand for a single proof 
c , and yet the test of firing a comparatively sm: n 
would not < sufficient, unless. the Seien: a gr 
ignition and action could be imitated better than is the 
case at present. At all events, it is clear that uniformity 
of composition should, if possible, be secured for a very 
large lot, which at present can only be done by mixing on 
a gigantic scaie. 

So far it cannot be said that the manufacture of powder 
is shown to be in a satisfactory condition. Powder is made 
of a certain size of cube and of a certain density, &c., in the 
hope of its possessing certain qualities, but it may prove 
not to do so, and when, although it can be reworked, there 
has been great waste of labour in manufacture and of 
material in proof. The extent of this evil doubtless 
depends on the frequency of its occurrence, which might 
be such as to be ruinous, but which may be expected to 
decrease as experience is gained in the mere routine of 
manufacture of each particular kind of powder. Still all 
this is very unsatisfactory. Powder has now been manu- 
factured for hundreds of years, The ingredients of which 
it is omens are very simple and stable in their nature ; 
they could hardly be more so. Surely the question should 
be attacked as patiently and Pass Bo as possible. And 
this we do not Délieve ever will be done unless some able 
individual is encouraged to master the manufacture by 
investigating it systematically. As long as a committee at 
the Royal Arsenal try powder that none of them have seen 
pass through its stages of manufacture, we believe that 
they may try, try, and try again in vain. Our present 
system of appointing officers for five years to manufactur- 
ing departments does not tend to help matters, although 
we may get a race of interchangeable superintendents with 
much general knowledge of artillery matters, At this 
moment, for example, we have a superintendent at Enfield 
who knows all about the carriage department, but who 
never had anything to say to the manufacture of rifles 
before ; a superintendent at the gun factories who has a great 
experience in powder, but never made guns before ; and a 
Son ppamae 7 at Waltham Abbey who has repeatedly 
held important posts in the School of Gunnery, but who 
never made powder before. It is at all times difficult for a 
superior to learn from those under him. It is no disparage- 
ment to the abilities or general scientific acquirements of 
officers to say that a superintendent who is thus appointed 
must depend on the permanent staff of the department for 
the experience in manufacturing details that the owners of 
private factories possess in themselves. 

To come back to our powder, however. There must be 
a cause for the occasional variations in quality of powders 
that appear from time to time, and are dismissed as enigmas. 
It cannot be in the sulphur or in the saltpetre. The 
standards of purity of these are easily tested. The charcoal 
admits of much more variation, because its physical condi- 
tion is greatly affected by the heat at which it is burned. 
We believe that the causes will be found in the circum- 
stances of manufacture, and the burning of charcoal is one 
of the processes where some may lie. 

- The remarks on the manufacture of pewder—we have 
left the question of its behaviour on firing now—we have 
met with which give most encouragement as to finding the 
way through this question are some made by Major 
Morgan, the present assistant-superintendent of Waltham 
Abbey, in lectures at the United Service Institution and 
elsewhere. Major Morgan considers that it is incorrect to 
make the supposition that a cube of powder burns evenly 
from the exterior surfaces to the centre, that in the case of 
very dense powder this may be approximately so, but not 
otherwise. He alleges, for example, that powder made in 
damp and cold weather is found to burn rapidly; and he 
considers the explanation for this is found in the fact 
that grains of powder may have in them minute channels, 
visible under the microscope, but not to the naked 
eye, into which the flame enters. In cold weather 
the incorporation is imperfect. In moist weather the 

ins formed contain moisture, which subsequently escapes 
and leaves the grains in a porous state, which causes the 
quick burning alluded to. This opinion certainiy receives 


| support from one fact that we pointed out in the report on 


the trial of the 81-ton gun, ae that the denser powder 
was much the more regular and reliable. Thus, Major 
Moryan believes the gas finding an entrance into the inte- 
rior of each grain, the condition of the particles of which 
it is com affects its burning. Again, he states that of 
two powders of equal specific gravity, the one which has 
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charcoal is-apt to burn the more-quickly. Why is| QNE-HUNDRED-AND-TWENTY TON SHEERS. 
this?. Dense chareoal would under similar tions burn Te ous last’ i ion we illastrated a 160-ton. crane, con- 
more slow! ter, lighter The answer is | structed by Sir Willi and Co. for the Italian 


ts greater porosity, 

the mass more readily. On this principle, 

r Morgan would treat each cube of powder on 

same supposition that an entire cartridge is now consi- 

That is to say, its rate of burning depends 
spaces which enable the flame to find an 


the — tted condition of grains 
whic ave fapd> out: of guns with dang 
its, he maintains, are the bottoms or ends of the 
ignited channels. 

We have recentl ken of the fact of cubes-of powder 
being extinguished abter leaving the muzzle of the gun, 
and we offered the orthodox explanation of the sudden 
comparative rarification of medium surrounding the 
burning cube of powder. This explanation we have our- 
selves recently rejected, because the cubes fly in a burning 
condition for a long distance, and then go out. Major 
Morgan suggests that the rush through cold air at such a 
tremendous velocity may extinguish the burning powder, 
which would of course consume more readily in a confined 
space having a supply of oxygen which can in no way be 
improved by the access of air. This suggestion of Major 
Morgan’s we reject, however, because the grains burn 
while in flight, and only go out about the time they reach 
the ground. Major Morgan, however, thinks this is because 
at first the grains are carried forward along with the rush 
of the products of explosion, and it is only at some distance 
from the gun that they actually come in contact with the 
cold air. To the eye, at all events, the velocity of the 
burning grains is very rapidly lost, and the burning con- 
tinues after the flight is comparatively slow. We «do not, 
however, desire to advance theories or offer other opinions 
than that we so strongly express as to the desirability of 
a systematic analysis of all the conditions under which the 
manufacture of various lots of powder takes place. 








THE VISIT OF THE CHEMICAL SOCIETY TO 
THE ROYAL ARSENAL. 

Own Tuesday, March 14th, Professor Abel, F.R.S., who is at 
once the chemist to the War Department and head of the 
Chemical Department, Royal Arsenal, and president of the 
Chemical Society, received at the Royal Arsenal between 450 and 
500 fellows of this society, and members of other scientific and 
learned bodies—including Dr. Hooker, the president of the Royal 
Society. Mr. Abel made arrangements which were completely 
successful for the carrying out of a programme of operations and 
experiments such as has never before been witnessed in thearsenal. 
To do this it must have been necessary for him to have had the 
thorough co-operation of all the other heads of departments, and 
the arrangements must have been long in contemplation. With- 
out going into any description of any of the operations except 
the gun-cotton experiments, it is interesting to enumerate them, 
as showing how much it is possible to carry out on a single 
occasion. In the gun factories in addition to shrinking in 
the coil of a 38-ten gun, coiling and minor operations 
of interest, the largest coil of an 80-ton guti was brought 
out of the furnace and worked under the great hammer, 
being the largest forging that has ever been witnessed by those 
unconnected with the gun factories, the previous one of the 
same size having been operated on at night. The 80-ton gun at 
the proof butts fired two rounds. The Royal Laboratory “ran” 
a fish torpedo in the canal, and with the Carriage Department 
carried out such operations as might be. Mr. Abel received the 
whole of these visitors as his guests, providing a grand luncheon 
for them in the Carriage Department Pattern Room. The building 
and the entertainment were on so large a scale that it was neces- 
sary for speakers to walk upstairs into the gallery and exert their 
voices te the utmost to make themselves heard. 

The gun-cotton experiments formed the part uf the programme 
which interests us. They were devised with a view to bring out the 
peculiar properties of this substance, especially those of more 
recent development ; that is to say, the powers of this substance 
to explode by detonation when wet, and the conditions under 
which detonating explosion may be communicated from one 
charge to another. F 

Experiment 1. A mass of compressed gun-cotton was caused 
to inflame by the explosion of thirty grammes of gunpowder 
strongly confined. 

2. Compressed gun-cotton was dispersed or inflamed by the 
explosion of three grammes of mercuric fulminate unconfined. 

3. On the other hand, compressed gun-cotton was detonated 
by the explosion of 0°6 gramme of mercuric fulminate strongly 
confined. 

4. Uncompressed gun-cotton similarly treated with confined 
mercuric fulminate, merely became dispersed or inflamed. 

5. Dynamite was detonated by the detonating explosion of 
compressed gun-cotton in proximity to it. 

6. Gun-cotton was dispersed (not detonated) by the detonat- 
ing explosions of a considerable quantity of dynamite in 
proximity to it. 

7. A continuous row of charges of gun-cotton was detonated 
from end to end by transmission of detonation from one 
extremity at the rate of about 20,000ft. a second. 

8. Detonation was transmitted along a row of discs with 
fin. spaces between them. 

9. Discs of gun-cotton 250 grammes each were blown about 
without ignition by the detonation of one of a group placed 
at intervals of 6in. 

10. Detonating explosion was transmitted through a tube 5ft. 
in length, by the detonation of sixty grammes of compressed 
cotton placed at one extremity. 

11. Wrought iron rails were destroyed by 250 grammes (8 oz.) 
of cotton detonated on them, to illustrate the hasty destruction 
of railway lines by cavalry on service. 

12. A block of granite was blown to pieces by the detonation 
of acharge of wet gun-cotton taken out of a fire to show its unin- 
flammable condition. 

: “a Stockade was destroyed by the detonation of wet gun- 
cotton. 

14. Gun-cotton. submerged in a net in a pond so as to be 
exposed to the surrounding water, was detonated by a dry initia- 
tive charge. : 

These experiments were very successfully carried out, and the 
arrangements Were admirable. 











Government, to handle the 100-ton guns made by the firm. We 
now illustrate a splendid sheers, erected at Elswick, for 
putting these: guns on board ship. sheers are among the 
finest of the kind ever erected, and probably the handiest sheers 


gymbal bearing, and thus allowing, -the press to swing freely. 
iston moves in the. press with a piston-rod attached to it, at the 
ower end cler itch os load to be no so hoastna ere a 
is supplied igh pressure—900 1b. on the square inch—from 
the pipes which at Eiswick traverse the whole extent of the works, 
and are in connection with steam pumps and accumulators, upon 
the well-known system introduced by Sir W. G. Armstrong. 
The water is carried to the lifting press by a small pipe passing 
up one of the front legs anddown past the trunnion bearings 
through two revolving joints to the foot of the press, where a 
simple screw-stop valve governs its admission, and so controls 
the raising of the load. A similar pipe and valve control the 
escape of the water, and consequently the lowering of the load. 
The piston has a stroke of 40ft., and by the use of spare links or 
bars between the piston-rod end and the load, even this range 
for taking up and setting down may be considerably exceeded. 
The screw which traverses the back leg is also moved by water 
power, in the shape of a rotary hydraulic engine, supplied with 
water, like the lifting press, from the hydraulic system before 
mentioned. 

The vast superiority of the hydraulic press to all other known 
mechanical appliances for lifting heavy weights in ordinary cases 
is universally i and there is no reason to consider that 
superiority in any way weakened by the fact of the weights 
having to be raised from the end of a crane jib, or the summit 
of lofty sheers. On the contrary, these are cases in which the 
risk of accident attending the use of toothed gearing, of chains, 
and of chain pulleys, is greatly aggravated by the excessive 
length of chain and the long trains of gearing ‘requisite, and at 
the same time the result of any accident would probably be 
disastrous—for the loads in question are such as, if let fall, would 
go right through the bottom of any vessel. The sheers we are 
describing would require a length of about 900ft. of 14in. chain, 
composed of about 2500 links, the failure of any one of which 
would drop the load; and these links would be subject to the 
wear and tear of passing continually over pulleys, the action of 
which is to open and lay bare defective welds, which frequently 
escape the tensional tests applied to chains, besides having the 
effect of hardening the iron, and thus making it more liable to 
break, even if sound in the welds... The strength of the press 
may be counted upon with certainty; and it is not subject to 
abnormal strains, since the pressure cannot materially exceed 
tlat at which the water is admitted to it. The motion of the 
weight, though rapid compared to that attained on ordinary 
methods, is too slow to make its momentum formidable, and the 
range of the screw stop valve is such as to prevent its being 
closed so rapidly in lowering a load as to add materially to the 
normal strain. 

The sheers are fixed upon a timber jetty, built by Messrs. Sir 
W. G. Armstrong for the purpose, on the banks of the river 
Tyne, at Elswick, in a depth of water of 14ft. at low water of 
spring tides. A double line of rails connects the jetty with the 
workshops of the establishment, and our drawing represents one 
of the 100-ton guns lying on two yard trucks built specially to 
carry them. These guns will be shipped from the jetty direct 
for Italy. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE second paper read on the 29th ult., was ‘‘On Evaporation 
and on Percolation,” by Mr. Charles Greaves, M. Inst. C.E. 
This paper treated only of evaporation due to natural infl 


of rivers ; that capiHarity ' 
the influence of a wet period on. percolati 
more than one season, and was soon: obliterated 


succeeding. 
The flowof springs and 





of frequent 
acquired by thesand by radi 
tank. 


At the meeting of this- society. on Tuesday, March 7th, 1876, 
Mr. George Ro’ Stephenson, president, in the chair, 
it was announced that the under ee 
visions of the bye-laws, had recently transferred Messrs. 

Purden . Hickson, w-in-Furness, and Richard 
Harris ill, Westminster, from the. class. of. asseciate to 
that of member, and -had admitted the following candidates as 
students of the, Institution, viz.:—Messrs. Clement Henry Allen, 
Demetrius Frederick Charitor, Charles Clegg, Cope Soein, 
Howel Fenoulhet, Horace Arthur Fisher, James Staats jun., 
Arthur Werner Itter,, Edward Fountaine Jacob, William Gylli 
Newton, Francis James be «i Charles de Grave 
William Sheaps,: jun., rt Blomfield Smith, Theodore Charles. 
Troubridge. Walrond, and John Waddington, jun. The monthly 
ballot resulted in the election of forty candidates, of whom ten 
were members, viz., Messrs. John Brandt, resident engineer of the 
Bala and Festiniog ; William Duff Bruce, engineer to the 
Port Commissioners, cutta; William Robertson Copland, 
Glasgow; William Denny, Dumbarton; Alexander Duncanson, 
deputy water engineer, Liverpool ; William, Galwey, late of the 
Japanese Government Railways ; Henry Greenbank, late resident 
engineer of the Isle of Man Railways; Cornelius Lundie, Cardiff ; 

Wells, Owen, Westminster ; and Joseph Miller Wilson, 
Philadelphia, U.S.; and thirty associates, viz., Messrs. James Grey 
Adamson, Autofagasta, South America; William Bull, South- 
ampton; James Lawrence Chapman, resident engineer of the 
Harrow District Gasworks ; a William Churchward, resident 
engineer and manager of the Potosi Gold Mines, Venezuela; 
Thomas Cole, Herne Hill ; Alfred Colson, Gasworks, i “3 
Thomas Colson, Singapore Waterworks ; Charles William Dempsey, 
Westminster ; Max am Ende, Westminster ; William. Hay Fea, 
assistant engineer to the Corporation of Hull; Albert Brown 
Ghewy, Pernambuco ; Edward Charles Acheson Gordon, Col. 
R. assistant director of works, War Office; Robert Wood 


, 


Everett. Green,’ P.W.D., India; William Augustus G 


orman, 
Mason-street ; Killingworth William H Stud. Inst. 
C.E., King William-street; William I’Anson, Saltburn-by- 


the-Sea ; Alexander Jervis, Edinburgh; Edwin Kenworthy, 
engineer to the Corporation of Barnsley; Hamilton Lindsay- 
Bucknall, Old Broad-street ; James George May, Blandford-square; 
Henry Miller, jun., Ipswich; Alexander William Moore, 

Inst. C.E., Great. Western Railway; James Watsom Murray, 
Westminster-chambers ; William Peel, Knowlmere, York; Henry 
Kerr Rutherford, Gampola, Ceylon; Edward Taylor Simpson, 
general manager of the Buenos Ayres and Enseneda Railway ; 
Henry Goulton Sketchley, Stud. Inst. C.E., Great Northern Rail- 
way; William Scarlett erne, deputy surveyor of St. Giles-in- 
the-Fields; John Francis Weedon, Brisbane, Queensland ; and 
Joseph Henry Wild, Metz. 











SALE oF A RalLway.—The Anglesea Central Railway has been 
sold to the London and North-Western Company for £80,000. 

ENGINEERING Society, Kine’s CoLLEGE, LoNDON.—An ordinary 
meeting of this society was held Friday, March 10th, the president 
in the chair, when Mr. Hawkins read a paper on the “‘ Beam 
Engine.” The author commenced his paper by giving a short 
account of the steam engine, stating that Newcomen’s invention was 
the first idea of a beam engine. He also described the side-lever 





from observations at Lee Bridge. It contained a proposal to gauge, 
by an apparatus as simple as an ordinary rain gauge, the loss of 
water from the re-evaporation of rain; the usual method of learn- 
ing the hygrometric state of the air being by the dry and wet bulb 
thermometers. The gauges included a percolation gauge, which 
was larger but did not differ greatly from the Dalton gauge, started 
by the late Mr. Dickenson at Abbots Langley, to which the author 
had added one filled with fine sand to ascertain maximum percola- 
tion. Lastly, evaporation from a surface of water was determined 
by floating the gauge in a vessel, or in someriver, open tank, or reser- 
voir, and it was assumed that the water in the inner vessel acquired 
the general conditions of that in the outer vessel. The rain gauge 
and percolation gauges were not new, but the form employed for 
determining the amount of evaporation from a surface of water had 
not been proposed elsewhere ; moreover, the four series of observa- 
tions had never been brought forward in juxtaposition and with 
apparatus of uniform construction. 

Tables were submitted of the rainfall from observations uninter- 
ruptedly maintained since 1855 ; of the percolation, which by sub- 
traction showed the evaporation from the ground, since 1855; of 
the percolation through sand, which furnished also the evaporation 
from sand, since 1860; and of the evaporation from a surface of 
water. The author gave the average rainfall as 25in., the average 
percolation through sand as 20in., and the evaporation froma surface 
of sand as 5in.; percolation through earth as 7in. ; evaporation 
from a surface of earth as 18in. ; evaporation from a surface of open 
water 20}in. ; and the gain of water in an open tank 44in. only. 
These tables showed that all the water that could be relied upon 
as retained for use was a depth of 7in., if the rain fell on a perme- 
able soil, and of 44in. if it fell on an open tank or reservoir. To 
secure more than this, covered reservoirs or close vessels to prevent 
evaporation would be necessary. The principal deduction from the 
facts observed had been the smallness of the remainder of the rain 
water left after the influence of evaporation had been felt, and this was 
noticeable whether the water had been at once stored in reservoirs 
or had been allowed to sink into the porous earth and was stored 
there. In either case the proportion unevaporated was small, the 
average annual result from fourteen years’ observations showing 
5°108in. water as added to 4n open water surface, and 7°582in. as 
absorbed by the ground, the result of nineteen years and twenty- 
two years indicating still less, as had been mentioned. Certain 

phical limits must be given to these data, which, excludin, 
Wales, Devon, and Cornwall, would probably be applicable over a! 
the south of England and as far north as the Trent and Severn. 
The northern counties, Scotland, and Ireland would have different 
ratios of evaporation, and doubtless the springs were better fed. 

The phenomena of peculiarly dry years—years in which the rivers 
and springs had been deficient, viz., 1861, 1864, 1868, were dis- 
ponte | Spri and rivers had been redundant in 1852-53, in 
1857-58, in 1860, and 1866, and in 1872. It was manifest that with 
a view to provide for the permanent and continuous needs of large 
communities, the probable fluctuation of delivery of water in a 
river might be gathered by watching closely the sequence indicated 
by the percolation gauge. Heavy rains and storms in summer 
might produce a river flood, yet fail to replenish the springs ; and a 


long frost, even with considerable snow, might leave rivers and 
springs very short of water for the following autumn; and a dry 








and gr pper engines, and also a patent plunger arrangement, 
A discussion followed in which Messrs. Devonshire, Kirkman, 
Mackworth, Glasson, Guinness, and Hurst took part. 

THE BEsSEMER.—The steamship Bessemer, now lying: in the 
Millwall Docks, was offered for sale by auction, by Messrs. 7 
and Ridley, by order of the liquidators of the mer Saloon 
Steamboat Company, on Tuesday afternoon, at the Captain’s 
Room, Lloyd’s; but the auctioneer failed to obtain a bid, and with- 
drew the vessel from sale, remarking that he would be happy to 
treat privately with any intending purchaser. She would make a 
good cattie boat if the swinging saloon and one pair of engines, 
with their boilers, were removed. The cost of the conversion would, 
however, be considerable. : 


PUDDLERS’ WAGES IN THE StatTEs.—From Pittsburgh papers 
we learn that the term of the last agreement between the manufac- 
turers and puddlers of that city expired on Saturday last. It will te 
remembered that 4°75 dols. was the price mutually agreed. upon, 
and the mills were kept running steadily during the interim at 
that figure, as ge for the boilers. Another meeting 
was held on Saturday, when the manufacturers asked a further 
reduction and the question was argued fully. At the adjournment, 
the following note, explaining the present situation, was drawn up 
by the undersigned parties on behalf of the immense capital on 
one hand and the thousands of labourers on the other: ‘‘ As far 
as their trade will warrant, the mills will continue in operation. 
The price for boiling for the present shall be suspended. The Con- 
ference Committee shall meet again on Monday, Feb. 21st, at 
7 o’clock p.m., and if a price shall then be agreed upon it shall 
date from Feb. 14th. Should the conference, however, fail to- 
agree upon a fixed price, all work done in the meantime shall be 
at 4°75 dols. 
facturers by 
Bishop. 

GLASGOW INVENTORS AND THE PATENT BILL. — Our Glasgow 
correspondent writes that so far as the views of the local inventors 
have yet been ascertained with reference to the new Patent Bill of 
the Lord Chancellor, they are of opinion that the maximum num- 
ber of examiners and assistant-examiners allowed by the 6th clause 
—six—is too few for the proper accomplishment of the work it is 
proposed to give them to do, if the examination is to be anything 
more than a mere empty pretence. They also think it objection- 
able that it should be left to the commissioners to regulate the 
proceedings of the examiners and assivtant-examiners with respect 
to the grounds upon which a petition may be accepted or rejected, 
and are of opinien that some definite bases of procedure t 
to be set down in the: statute for that purpose. Far too m 
shor ouneas to think, is left to the commissioners... It is also h 
to highly objectionable that power should be given to any 
= to petition against the granting of a patent, as this might 

the means of preventing i nts on processes in -w! 
certain putllan. 4r6-10w. engigehy-on‘ndevunh ob ithe lather i 
almost certain to oppose ing which would interfere: wi' 
their arrangements. The taxes likewise remain too heavy, keepi 
the obtaining of patents a thing to be aspired to only by capi’ 
and it is considered that unless a vigoro ffort be made to 


r ton.” This was signed on the = of the manu- 
. W. Oliver, jun., and for the boilers by Joseph 


us & 
improve the bill in the Lords or the House of Commons, it willnot. 
be at all satisfactory. 





























H , and no doubt its obvious utility, 


, and the convenience of its appli- 
. cation, , will lead to its general 
§ use. 
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.. already down 2000ft. The cost 
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PORTABLE KEYWAY 


DRILLING MACHINE. 


.MESSRS, SHARP, STEWARTJAND CO., MANCHESTER, ENGINEERS. 





WE illustrate in the accom- 

ing engraving an ingenious 

ved ental Veet recently brought 
out by Messrs. Sharp, Stewart, 
and Co., Atlas Works, Manches- 
ter. As most of our readers are, 
no —- — a the 
ordinary slot drill, little descrip- 
tion is required to make our 
engraving intelligible. This is 
the smallest slot-drilling machine 
made by this firm. It has been 
apecely. designed for cutting 
e key-ways for eccentrics on 
the crank axles of locomotives, 
and it can be used with equal 
advantage on shafts of various 
descriptions. It will be seen 
that it is capable of being readily 
and accurately set on the shaft 
to be drilled, as a result of the 
V form given to the bed-plate, 
and is intended to be driven by 
a strap from the nearest line 
shaft. The maximum size of 
key-way which it is adapted to 
drill is 4in. long by lin. wide. 
The operation of the machine is 
similar to that of the other slot- 
drilling machines ; the revolution 
of the drilling tool—which is of 
a peculiar form—is accompanied 
by a reciprocating motion of the 
headstock, both this and the 
down feed being automatic. The 
machine is already at work in 
several railway and other shops, 








SOMPOUND PUMPING 
ENGINE. 

QQ ue silver mines of California 
wil, it appears, give the world 
the deepest mines ever executed, 
a depth of not less than 5000ft. 
being contemplated in some 
cases. 

The engine we illustrate is in- 
tended to lift water in the Belcher 
shaft at Crown-point, Comstock 
Lode, Nevada, from a depth of 
8000ft., at the rate of 850 gal- 
lons per winute. The shaft is 


of wood fuel is about £3 per 
) cord. The consumption on the 
Comstock lode is about 25,000 
cords a month, so that it will be 
seen that fuelis valuable. The 
pumping machinery hitherto 
used at these mines has been 
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rotary, bell crank, geared 7 to 1. : 
The engine we illustrate will have two cylinders ; the one with 
a stroke of 10ft. 7in., and a diameter of 62in. The high pressure 








oe 


cylinder will have a stroke of 8ft., and a diameter of 30in. The 
pumps will be 14in. diameter. 





The valve gear is Davey’s patent differential type, often 
described in our columns, modified by a Mr. Patten. Work has 
already been commenced at the shaft for the reception of the 
pumps. The excavations for the bob and tank stations are 
well under way, and as soon as the weather will permit, the 
necessary buildings will be put up. The engine house is to be 
64ft. by 52ft., and 22ft. high. The boiler house will be 48ft. 
by 60ft. and 18ft. high. There will be a permanent set of 
shears erected over the pump-rod, which will handle the pump- 
spears in 80ft. lengths. The working beam is of the well-known 
American spider type. 








IRONWORKS SALE AT West HARTLEPOOL.—By order of the 
directors of Dunlop, Meredith, and Co. (Limited), the works of 
that company were offered for sale by auction at the Royal Hotel, 
West Hartlepool, by Messrs. R. Merryweather and Son, on Thurs- 
day, the 9th inst. The works were put up in three lots, the most 
important of which was the Cliffe House Works, comprising 
foundries, machine shops, rivet, nut, bolt, rivet and vanising 
shops, with machinery. The first bid for this was £13,000, and the 
highestsum reached was £16,000, but the reserve put in was £22,000, 
and thus no sale was declared. The adjacent boiler-works, recently 
built on an enclosed area of about two acres, were then putup, and 
commenced at £4000, the competition closed by a bid of £4750, the 
reserve being £5000. Lastly the Carr House Rolling Mills leted 
the lots to be offered ; and they were described as possessing uddling 
furnaces and other auxiliaries necessary to a capability of roduc- 
tion of 120 tons of finished iron weekly. For thesethe first offer was 
£5000, and there was a fair competition, the highest amount reached 
being £7000, but the reserve placed upon them being £9500, no sale 
was effected by auction of any of the three lots, 


THE ROUMANIAN RAILWAY SysTEM.-—The railway system of 
Roumania consists of two trunk lines, with their branches; the 
trunk lines m i ther 953 kils., and the four branches 
280 kils., or in all 1 . The one trunk line, ing from 
north to south, traverses Moldavia throughout its length, from the 
Austrian Bukovine frontier to Ibraila and Galatz. It sends out 
three branches, from Varesi to Bolosiani, 44 kils, long; from 
Pascany to py ee Ungheni on the Pruth, 96 kils. long; and 
from Tecuci to Berlad, 51 kils. i other, running at right 
ee ane en hia from east to west, from 
tz and Ibraila to the Austrian Banat frontier, whence a sec- 
tion of from 120 to 130 kils. is to join it to the soap Race 
and Vienna line. The completion of this section F gam 
Bucharest in communication with Vienna by a direct line of only 
1130 kils., in lieu of the 1685 kils. of the ot Roman, Luciava, 
Lemberg, and Cracow line, a reduction in the length of the jour- 
ney of some 555 kils,, and in its duration of from thirty-six to forty- 
ta Glonnie ead te sos Go ee ene i Wg ae 
Giurgevo and Sm: on the ube, ong. pro 
bri over the Danube, connecting Giurgevo and Bollschonks 
would establish a junction between the Rouman and Ottoman 
— _ put eee within bist mle A hours of Constan- 
ople, ‘o new branches are, according to ay ep tegpege 
and should be completed by the end of 1878, the one on the 
Moldavian line, from to Ocma and Oituz on the Transylva- 
nian frontier ; the other on the Wallachian line from Ploesci to 





' Prédéal on the Russian frontier, and on to Cronstadt, 





MESSRS... THOMPSON AND STERNE’S 
UNIVERSAL GRINDERS. 


THE accompanying engravings illustrate a neat modification of 
the well-known emery grinding wheel, now being introduced by 
Messrs, Thompson and Sterne, Crown Ironworks, Glasgow. The 
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machines shown are classed as Nos. 1, 2, and 3. Each machine 
carries two consolidated emery wheels. Those of No. 1 are 12in. 
diameter, and 4in. and l}in. wide on the face. The No. 2 
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machine has wheels 14in. diameter, the one 14in. and the other 
lin. broad. For No. 1, the speed of the counter shaft should be 
570 revolutions per minute. For No. 2, the velocity is 550 
revolutions, The universal grinder No. 3 has no counter shaft ; 
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the speed of the top driving gear is 370 per minute, and that of 
the emery wheel spindle 1140 per minute. ese machines are 
substantial and well got up, and, like all well made emery 
grinders, will do a great deal of work at a very low price. 








THE SCHWIMMTHOR IN THE DONAU CANAL 
AT VIENNA. 


Tue illustrations at page 190 of the Schwimmthor, or 
floating weir, erected at the entrance of the Donau Canal, whose 
utter failure during the last flood to prevent either the flow of 
water or the passage of ice, must be attributed to the incorrect- 
ness of the principle on which it was based, requires little 
description. main feature of the ent is an iron- 
built vessel 150ft. long and 18ft. 3in. deep, drawing 4ft. of 
water, with ends projecting 3ft. 6in. on either side to enable it 
to rest at the one end against a stone, at tho other against a 
movable iron, abutment. The vessel is fitted with i 
pumps, capstans, &c., so that it can. be manipulated from the 
deck. It was at first intended to raise and lower the vessel by 
-emptying or filling the compartments, into which it is divided 
for this purpose, with water, but it was found in practice that 
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as this operation was necessary principally during periods of 
severe frost, the idea had to be abandoned on account of the burst- 
ing of the pipes, and the use of stone was resorted to as ballast. 
The bed of the canal underneath the Schwimmthor has been 
made, as shown, temporarily of beton in layers 2ft. thick, 
confined by cast iron caissons. The object of this is, that in 
case the Danube, after its regulation, should, as is expected 
from calculations made by the chief engineer of the works, 
eventually sink 2ft., or even 4ft., the upper strata may be 
removed as required, and the vessel allowed to sink propor- 
tionately deeper. The idea involved is that the water would be 
dammed back by the Schwimmthor, to a certain extent, and the 
level of the water below it would always be less than that above 
by the head required to impart the actual velocity of escape 
beneath the structure. The district below- the Schimmthor 
would, therefore, escape. 

The vessel during low water and the summer months is 
moored in the recess on the left shore, and only put in place 
when the navigation is stopped. On the right shore is a com- 
plicated arrangement for a movable abutment, provided for an 
emergency never likely to occur, viz., that the ice should remain so 
firmly packed behind the Schwimmthor after a thaw, that it 
would be necessary to allow the vessel to swing down stream to 
liberate the mass above. The first mishap attending it occurred 
when the attempt was made to put it in its place ; without 
endeavouring to ascertain that all was clear, or suspecting the 
accumulation of defunct household pets, bottomless kettles, and 
such like waifs and strays from the numerous upstream towns 
on the banks of the Danube, which had pitched on this as a nice 
quiet corner in which to rest awhile on their downward journey 
to the Black Sea, emht men were put, finding that one was not 
enough as it ought to have been, to work the movable abutment, 
and a general smash resulted ; teeth flew from the cog-wheels, as 
might have been expected, and the whole apparatus had to be 
cleared out and refitted. From this inauspicious moment dis- 
appointment seems to have attended every effort down to the 
fiaal climax of the 18th February. 

It is unnecessary to quote the different formule adopted in 
calculation, as the result lias proved their insufficiency. The 
fallacy of the expectations founded on them, as described and 
published in 1871 by the originators of the scheme, will best be 
understood by comparing them with the practical results as 
follows :— 

The investigation of the question if, and in what case a free 
passage of water can take place when the Schwimmthor is fixed, 
gave the following results :—In the calculation it is « priori 
assumed that the water will collect behind the vessel, but that 
there will be an undercurrent, otherwise the Schwimmthor could 
not act as intended. If the escape take place freely under the 
vessel, so that there is only water on one side of it, the vessel 
will, irrespective of the enormous pressure of water on the upper 
side, lose its buoyancy, because the floating power of the water 
underneath will be reduced to almost nothing. By a calculation 
as to the greatest possible upthrow of water below the Schwimm- 
thor in comparison with the depth of dammed water above it 
was found :— 

“<(1) That when the vessel is only sunk sufficiently to cause a 
slight depression in the water level on the lower side of the 
canal, the tendency to flow upwards will only be slight. 

“(2) When, however, the Schwimmthor is allowed to sink deep 
down, a limit to the passage underneath will arise in proportion 
to thé state of flood, and the water will rise in eddies to the 
same level as that behind the vessel. 

(3) That this will be caused, proportionately speaking, more 
readily by low than by high water. 

“When navigation in the canal has ceased, and before 
ice has begun to collect in the Danube, the Schwimmthor 
must be put in its place. It will generally not be neces- 
sary to sink it beyond the natural draught of the vessel, 
4ft., as the ice coming from the Danube will rest against 
the side and gradually spread itself backwards until the 
space between the Schwimmthor and the main stream is entirely 
blocked. If, however, the ice has begun to form earlier, and it 
be seen that too much passes under the vessel, the latter must 
be sunk further 24ft. for a sufficient time to allow the ice to come 
to a standstill. It will not be necessary to sink it deeper than 
this, as the formation of ice generally takes place at low water, 
and in this case the opening under the vessel would only be 24ft., 
nor to keep it long sunk, as the ice will soon pack and come tc 
rest above the Schwimmthor. It will be impossible for the ice 
to fill up the opening, because the increased velocity of the water 
through so small a space will eat it away. The Schwimmthor 
will now remain floating until the ice has left the main Danube. 
During the time it is passing, no danger can possibly affect the 
Schwimmthor, as the ice formed between it and the Danube will 
act asa safety weir against the masses of ice as they pass the 
entrance.” 

“To make this more effective the Schwimmthor must not be 
placed too near the mouth of the canal. It will be quite un- 
necessary to withdraw the shipping, &c., from the canal, as there 
will be no ice, and consequently.no danger. From calculations 
made, it is found that during the greatest floods the Schwimm- 
thor can, if required, be sunk to within 2°66ft. of the bottom 
without any danger, but that by doing so an unnecessary low-water 
level would be obtained in the canal and a proportionately need- 
less pressure be induced against the upper side of the vessel. 
It is, therefore, clear at least during floods that it need not be 
sunk to its greatest depth.” 

So much for theory. The actual results proved, on the 
contrary, that ice never from the first day attempted to 
pack behind the vessel, and so far from filling up the 
opening, passed through it with increased velocity. As the 
ice did not pack the expected safety weir was not formed, 
and the great distance of the Schwimmthor from the Danube 
rather increased than diminished the danger. The shipping had 
been wisely removed from the canal to the winter harbour com- 
municating with it, out of which they were torn by the flood and 
crushed by the ice. When the Schwimmthor was drawing 4ft. 
of water at the floed the difference in level above and below was 
only a few inches; when, however, it was at last sunk in despera- 
tion as faras possible, the greatest difference was 37in. ¢.¢., the 
water above was 11ft. 6in. above low water, that below 8ft. 5in., 
quite enough to convert many of the sewer gratings in the Leo- 
poldstadt into filthy fountains. 

So far from considering this a failure, those engaged in the 
work have gone further even than could have been expected, 
and, adding still another hypothesis to those which had already 
proved failures, assert that the Schwimmthor has done its duty, 
because, if it had not been there, things would have been much 
worse. 

On the other hand, had the Schwimmthor done its duty, the 
ice would not have passed down the canal, and the stoppage, 
caused by the two streams of ice meeting below at the junction, 
would in all probability never have occurred. Suppositions 


will not, however, alter facts. The flood has occurred, in spite 
of every precaution taken, and the Danube, having burst its 
banks in numerous places, has found its way down its old course, 





and if it has done no worse da than this the inhabitants 
of Vienna must be thankful that it has at least discovered the 
weak points in the construction, and destroyed their trust in 
what must be looked upon rather as an ingenious specimen of 
incapacity than a capable specimen of ingenuity. 

As to the remedy for this condition of affairs, several pro- 
posals have been made. Amongst these is a project by Mr. 
Thursfield, an English engineer settled in that city, who has 
published his views in a German pamphlet, with lithographed 
plans. He rightly praises the beautiful site of Vienna, as one 
well suited to laying down a thorough system of drainage. He 
contrasts what might be with what is, and describes the noto- 
rious defects in this respect of the Kaiserstadt—a whitened 
sepulchre hitecturally, perhaps, more beautiful than Paris ; 
below the ground, and in a sanitary sense, more hideous than 
Paris in its worst days. He points to the slow progress of the 
Vienna Commune in sanitary arrangements as evidenced in 
their allowing the Douna Canal—still used as a water highway 
only in prospectu, to be superseded by the regulation of the main 
stream—to be turned into an open and, in summer, offensive 
sewer. This is all the worse, as the drainage outlets are so far 
above the ordinary water level, that their contents are visible 
and exposed except at high water periods. It is notoriously 
difficult to arouse the sluggish attention of any Corporation to a 
proposed improvement, unless the hope of some mercantile profit 
be attendant thereon. Mr. Thursfield indeed attempts to further 
his scheme in this way. 

The leading idea of regulating the arm of the river termed 
the Danube Canal, consists in a system of locks. By this means 
the water entering from the main stream of the Danube is to be 
kept under control, irrespective of changes in its level. While 
allowing the passage of boats. at the season when the river is 
navigable, it would be entirely closed against those masses of ice 
in winter which have hitherto been the main causes of every 
inundation. The liability to variation in the water level being 
once overcome, the now existing flat slopes in the centre of the 
town could be converted into vertical quay walls. These would 
retain the present width of stream, shutting off and collecting 
the drainage by two main sewers. These drains would convey 
their contents to a spot below Vienna, either to be deodorised, or 
to be allowed to flow into the river at a sufficiently distant 
point. Much valuable space could be gained in this way, at 
present merely used as a lounge for vagabonds, and as a site for 
dog shows, while offering a mere eyesore to the passer-by. This 
space the author proposes to utilise for a central line of railway, 
connecting all the existing main railways running into Vienna, 
thereby, at the same time defraying—at least partly so—the cost 
of the work. 

The technical difficulties are probably not great; the real 
difficulty is, perhaps, not even the ordinary financial one and the 
indifference of the inhabitants to the future. We wish the 
ingenious projector every success, and the people of Vienna at 
least a thorough and unprejudiced examination of a plan 
apparently offering an effective protection against periodical 
inundations, a main drainage, and a central line of communica- 
tion, useful also in time of war. But we fancy that a greater 
obstacle than those either of a financial or engineering character 
has to be overcome. The notorious Sperrschiff has failed ; the 
new regulator has also failed. Witness its river bed 10ft. 
shallower than that of the old river; it acts rather as a dam 
than as a fair passage for the water. But even such utter 
failures may not engender sufficient humility in bureaucratic 
chiefs to allow any fair consideration of the proposals of an out- 
sider—above all, of a foreign outsider. It would be too marked 
a confession of incapacity. It would be too great a sacrifice of 
private interests and personal vanities to public welfare. ‘ 











PHENOMENA OF INDOCTION,* 
3y Professor Epwin J. Houston. 

THE publicity given by notices in several newspapers within the 
past few weeks, of an alleged discovery of a new force by Mr. T. A, 
Edison, of Newark, N.J., which has been styled by him “ Etheric 
Force,” and the manifest general interest in these notices, lead me 
to present the following communication for the pages of the 
journal. In the “Journal of the Franklin Institute” for June, 
1871, will be found a published description of some experiments 


which I made shortly prior to the date of publication, and which | 


bear, both in method and results, a partial resemblance to those by 
Mr. Edison. 

The experiments alluded to were made with a Ruhmkorff induc- 
tion coil, capable of throwing the induced spark Gin. in free air. 
I found that by connecting one of the poles of the secondary coil 
with a gas pipe by means of a good conducting wire, and the other 
pole by similar means, either with a large insulated conductor or 
with a semi-insulated conductor, as, for example, by allowing the 
wire to rest on a dry lecture table, that the volume or quantity of 
the spark was greatly increased, and, at the same time, the charac- 
teristic whitening of the condensed spark produced, ‘these results 
I attributed entirely to a condensation of the spark by connection 
with extended surfaces, similar to the condensation produced by 
the introduction of a Leyden battery into the circuit. 

During the progress of the experiments the following facts were 
noted, which bear upon the observations of Mr. Edison. While 
the interrupter of the coil was in operation, making and breaking 
contact with the battery, sparks could be drawn from any metallic 
objects in the neighbourhood of the coil, and, indeed, in adjoining 
rooms. For example, by holding a smali metallic object in the 
hands, sparks were drawn, in an adjoining room, from a large 
pneumatic trough, in connection by soldered joints with the water- 
pipes of the building. Similar sparks were drawn from a half-horse 
power engine, also in metallic connection with the water-pipes, 
and from the steam boiler in the chemical laboratory on the tloor 
below. A person standing on the floor could draw sparks from any 
of the gas pipes in the adjoining rooms by holding a knife blade to 
the pipes or burners. These results I of course attributed to the 
action of the induced electricity from the coil, and published a 
note of them merely as a new experiment with the induction coil. 
On first hearing of the alleged discovery of the ‘‘ Etheric Force” 
by Mr. Edison, I was led to think it probable that the phenomena 
observed by him were similar to those noticed by me in 1871, but 
from the brief descriptions published in the newspapers, was un- 
willing to make a public note of my belief. In the New York 
Tribune of December 9th, however, Dr. Beard, of New York, has 
published a fuller account of the manner in which the experiments 
were conducted, and, as far as I can gather, they are of a similar 
nature to mine, and I feel warranted in believing that they can all 
find a satisfactory explanation by the presence of induced electrical 
currents, without the intervention of any new force whatever. 
Immediately on reading the first published account of Mr. Edison’s 
experiments, I repeated my original experiments in connection 
with my friend, Professor Elihu Thomson, of Philadelphia. 

I append a brief description of our experiments. The induction 
coil, already mentioned, was worked by means of an electro-poin 
battery of ten cells coupled for an intensity of ten. The elements 
of each cell consist of a single plate of zinc placed between 
two plates of carbon. The available surface in each cell is about 
3in. by Gin, One pole of the battery was placed in metallic 
connection with a gas pipe, and the other in similar connection 
with a large insulated conductor. On working the interrupting 
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break-piece, a torrent of characteristic white of condensed 
electricity passed between the platinum ts of the coil. 


Under these circumstances, that is, while the discharges 
were _ between the points, sparks could be drawn 
from all m a ae ew Sie Sele, Sn Se ae ae 
in adjoining rooms, e sparks were especially noticeable when 
metallic objects were approached to the gas or water pipes of the 
building, or to metallic surfaces in connection therewith. as in the 
case of the pneumatic forked steam engines, and boiler before 
mentioned. As already im: , actual contact between the gas or 
water pipes and one of the wires leading from the coil, was 
unnecessary, as distinct ks were afforded by a stove in the 
same room, and from an in an adjoining room. 

In order to test the suspected similarity between these sparks 
and those deseribed by Mr. Edison, we submitted them to the test 
proposed by him. e made a number of experiments and obtained 
the followi results, viz. 

(1) The gold leaves of a delicate elect pe did not diverge on 

ing brought into contact with metallic objects yielding the 

, although in every case the sparks could be seen at the point 
ef contact. 

2 in —_ e a delicate astatic galvanometer was not sen- 
sibly deflected e sparks, on an apparent current being caused 
to traverse the coils of the instrument. 

(3) A small shred of cotton wool was not sensibly attracted or 

lled by objects from which the spark might be obtained. 
ta) The so-called retro-action of the spark was distinctly ob- 
served. On k a wire back on itself, a decided spark was 
seen at the = of contact made by the end of the wire with any 
portion of the wire itself. 

All the above results are in strict accordance with the known 
laws of electricity, as will appear hereafter. 

To still further compare these results with those obtained by Mr. 
Edison, we di with the use of the induction coil, and 
employed an apparatus similar to that described by him, viz., an 
electro-magnet in connection with the battery already mentioned, 
the current of which was rendered intermittent by means of an 
ordinary interrupter. With this arrangement, a wire in contact 
with the core of the magnet _ sparks having all the properties 
described by Mr. Edison. ‘om a careful reading of the published 
accounts of Mr, Edison and Dr. Beard, it appears that the alleged 
discovery of a new force is based on their feifare to obtain from the 
sparks indications of electrical charges or currents; or in other 
words, in the apparent absence of electric polarity. All the effects 
noticed, however, are readily eupinianhle. by reference to the 
— of an instantaneous outgoing current, immediately fol- 
owed by an incoming one, with the complete re-establishment of 
electrical equilibrium. When we bear in mind the enormous velo- 
city of electrical currents of this character, probably some hundred 
thousand miles per second, we can readily understand that the flow . 
and reversion of the current would take place in an exceedingly 
small fraction of a second ; a space of time insufficient, were the 
current merely direct, to produce any decided divergence of the 
leaves of the electroscope or the needle of the galvanometer. The 
presence of the inverse current, immediately following the direct 
current, would-absolutely and necessarily prevent the exhibition 
of electrical polarity as exhibited in the motion of the electro- 

, galvanometers, and of similar instruments. 

It is doubtless due to the fact that the direct and inverse currents 
are opposite in their effects, and therefore produce instantaneous 
electrical equilibrium, that Mr. Edison failed to obtain the charac- 
teristic twitching of frogs’ legs, or the discoloration of iodised 
paper : for, although these results would unquestionably follow an 
electric current in one direction, their presence would masked 
by the opposite effects produced by the instantaneously following 
inverse current, 

The possibility of the existence of the direct and inverse currents, 
as above described, may be questioned ; but when we bear in mind 
that the sparks can only be obtained by the interruption of the bat- 
tery current, and that it is necessary to pass the battery current 
through a long coil of wire, conditions in every way favourable to 
the production of instantaneous induced or extra currents; the direct 
and the inverse currents follow asa matter of necessity; for the in- 
duce or extra currents in the coil or wire necessarily produce in 
the core of the magnet and metallic wire in connection therewith, 
an electrical current in one direction, instantaneously followed on 
the cessation of the induced or extra current ; by a current in the 
opposite direction for the re-establishment of the electric equili- 
brium in the cores of the magnet. 

It is a fact well known to all versed in electrical science that the 
induced current produced at the moment of making contact with 
the interrupter flows in the epposite direction to that produced on 
breaking the contact. This fact would in itself, exclusive of the 
above explanation, be sufficient to account for the production of 
inverse currents in the core of the magnet, when the interruption 
of the battery current was sufliciently rapid. Dr. Beard aamits 
that the phenomena may be referred to a somewhat similar expla- 
nation, but the value he attaches to his supposition may be judged 
from his subsequent adoption of the term ‘“‘ apolic force” as a pre- 
ferable term to “‘ etheric force.” 

It is a matter of surprise to us that both Mr. Edison and Dr. 
Beard endeavoured by careful insulation to eliminate in the 
apparatus employed by them the effects of induced electricity or 
induction, since it is a recognised fact in electrical science that the 
more perfect the insulation the more decided the effects of induc- 
tion ; of which perhaps no better instance could be found than the 
care taken to thoroughly insulate the secondary coils in the induc- 
tion on Ruhmkorff apparatus. In view of the above considerations, 
we feel warranted in the belief that all the phenomena noticed by 
Mr. Edison and Dr. Beard are explainable by the mee of 
inverse electrical currents of considerable quantity, but compara- 
tively small intensity, instantaneously produced at the making or 
breaking of the battery circuit, ; 

There was noticed during the progress of our experiments with 
the induction coil the following curious phenomenon, which 
appears to us favourable to the explanations we have adduced. 
One of the poles of the coil was connected with a pipe, and 
the other with an insulated conductor of considerable surface in 
the room containing the Rhumkorff core. _ This room is in connec- 
tion by a telegraph wire with the chemical laboratory on the floor 
below, and with an earth circuited station, D, in another building, 
about 500ft. distant in a direct line. On the wee i ang of the 
coil being worked, a peculiar clicking sound was heard by both of 
us in the line wire in the chemical laboratory. The operator at D 
was requested to observe whether any 1 phe 
were noticed at his instrument. He at once telegraphed to us 
that a distinet “‘tinkling sound” was heard, which did not vary 
whether the ordinary battery current of the line was opened or 
closed. Since he did not know what to expect, his confirmation of 
our observation was very satisfactory. e production of the 
sound is probably referable to a rapid succession of molecular 
changes produced in the wire by the sudden reversion of its electrical 
states. 














Mr. ©. H. Grecory.—Mr. Charles Hutton Gregory, C.E., past 
president of the Institution of Civil Engineers, and_ consulting 
engineer for various works in the colonies, has been made a Knight 
Commander of the order of St. Michael and St. George. We are 
pleased that Mr. Gregory should meet with so honourable a recog- 
nition of his eminent services, 

LIGHTNING Conpuctors.—A communication has been made to 
the Academie des Sciences as to the proper dimensions to give the 
rod of a lightning conductor, and the portion sunk in the earth. 
The author's researches lead him to the conclusion that the rod 
should be as high as possible, and that the surface of the con- 
ductor immersed in the water of the well ought to be at least six 
thousand million times the sectional area of the conductor. 
Though thisis, of course, out of the question, there may be good 
reason to increase the surface in contact with the water. 
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RAILWAY MATTERS. 


TuE London and North-Western Railway ate contemplates 
an expenditure of £12,000 in improvements a Welverhalapton 
These will mainly consist in provi ph mad siding conveniences 
for the goods traffic, but they will also include the making of a 
little more accommodation at the passenger station, 

A Locomotive is now being built in the Philadelphia and 
Reading Company’s wo at Reading, Pa., which is to be sent to 
the Centeniiial, and the work on which is done by the 
apprentices, a large number of whom are employed in the oa. 
It is a freight engine, with 18in. by 22in. cylinders, and is of the 
standard pattern in use by the company, except that it is to be of 
finer finish than the usual freight engine. 

TuE half-yearly meeting of the North Wales Narrow Gauge 
Railway Company was held on March 1, at the offices, Threadneedle- 
street; Sir L. Turner presiding. The report, after alluding to 
the questions in dispute with the contractor, stated that, having 
regard to the great ma in the execution of the work, and the 
continual applications of Mr. M’Kie to the arbitrator, Mr. Brun- 
lees, the directors thought it best, in the interests of the 
shareholders, that the works should be taken out of Mr. M’Kie’s 
hands, and arrangements be made for their completion by other 
parties. They had accordingly agreed with Mr. M’Kie that he 
should on the 7th ult. give to the company absolute possession of 
the works, materials, and plant; and the board were now nego- 
tiating arrangements with a new contractor for the completion - of 


the lines with as little delay as possible. 


Mr. C. E. Spacnoterti, chief of the Telegraph Department of 
the Great Western Railway Company, was actively engaged on 
‘Wednesday in reconstructing the system of communication between 
Southall and Blonehs which was destroyed by the terrific gale and 
snowstorm of Sunday last. About 159 poles and hundreds of miles 
of wire were wrecked between Paddington and Reading. In addi- 
tion to the ordinary staff a large party of the Royal Engineer oo 
is helping on the work of reconstruction, which it is hoped will 
perfected by the close of the week, and the communication re- 
opened direct to Paddington. At present messages can only be 
sent from London to Southall ; they have then to conveyed to 
Slough, whence they can be transmitted to Bristol. The block 
system being destroyed at different points, the trains running 
between stations destitute of electric communication are working 
according to time till the telegraphs are repaired. 

A curious accident recently occurred on the New York and New 
England Railroad, An engine began to blow off steam at the safety 
valve, The engine was standing in the engine house, fired up 
ready to go out. The watchman looked at the gauge and found it 
indicated but 30 1b, He then went for one of the shop hands to 
come and see what the matter was, On his arrival this shop hand 
immediately began screwing down the pop-valves, Richardson’s, 
and continued doing so until he had screwed the nuts three- 
quarters of an inch from their former position, At this point an 
explosion took place, and the engine started backwards out. of the 
rear of the shop, making a hole over 12ft. square. ‘The tender was 
run out its whole length into the yard, dropping about 18in. as it 
left the house. When the fog caused by the escaping steam had 
cleared away and the engine cooled down, it was discovered that 
four stay bolts had given way, allowing the front tube plate to 
bulge out perhaps three-eighths of an inch; this bulging opened 
the throttle, and, as the. fireman had ‘just put the lever in back 
while he oiled round, the engine started backwards, This, of 
course, relieved the pressure greatly, or else the consequences 
would have been worse. The watchman and shop hand were both 
on the cab, and were thrown or jumped upon the floor. The 
watchman, striking upon some empty oil barrels, had one or two 
ribs broken and a severe cut on the side of his head. The pops 
were set to blow at 130 or 135, and had not been altered since they 
were set. When the engine came in, the syphon to:the gauge was 
leaking badly, and the engineer reported it for repairs. It was 
taken off, repaired and put back, and rubbing gaskets were used 
in the joints. One of these gaskets swelled so as completely to fill 
the pipe, and, of course, no steam could reach the gauge. Hence 
the mistake as to pressure, 


An important convention of railway managers (assembled at 
Sheffield) has been considering the subject of ordinary second and 
third-class fares and the question of tourist tickets. The com- 

anies were represented by the superintendents of their respective 
ines, among them being Mr. Cockshott, of the Great Northern 
Railway ; Mr. Needham, Midland; Mr. Bradley, Manchester, 
Sheffield, and Lincolnshire; Mr. Tyrrell, Great Western; Mr. 


Robertson, Highland ; Mr. Neele, London and North-Western ;. 


Mr. Robertson, Great Eastern; Mr.: Thorley, Lancashire and 
Yorkshire ; Mr. Fenton, Metropolitan ; Mr. M’Laren, North 
British ; and, in short, every leading railway. of England and Scot- 
land, together with the managers of the se te and Alexandra 
Palaces, London. The subject mgr oy before the meeting, and 
that of greatest publicjinterest, was the question of -tourist fares, 
One company’s representative wished to make a considerable 
general augmentation of these, but the opposition was negatived 
without a division. It was provisionally agreed, however, to revise 
both ordinary and tourist fares. Where the two are alike, or 
nearly so, tourists’ tickets will cease to be issued. Third-class 
passengers will thus be mostly affected, as the step will in many 
instances result in advances of some two or three shillings. Where, 
however, the difference between return ordinary fares and tourists’ 
tickets is considerable, it was thought desirable to continue the 
tourist arrangements, This, however, has to be confirmed at an 
adjourned meeting. Another important change is that, instead of 
the tourist tickets being available for one month, they will here- 
after stand good for two months. Second-class traffic will be 
cultivated by all the companies except the Midland, which has no 
second class, and a subsequent revision may possibly lower some of 
this class of fares. A rumoured proposal to increase all fares 10 per 
cent, is wholly incorrect. 


Tue Railway News says that the news relative to the St. Gothard 
deficit has already created a great sensation in Switzerland. A 
failure to such an amount was not expected, especially as a great 
many papers during the last few days contained allusions of a 
yeassuring character. Even the Journal de Geneve thought that 
the Gothard affairs were gradually brightening. The di int 


NOTES AND MEMORANDA. 


A/aoop test for petroleum adulterations is based upon the fact 


‘that no petroleum will saponify, while all animal and vegetable 


oils will, with r or less ease. If an animal or vegetable oil 
contain a eum adulteration, the addition of a strong alkali 
will ly cause a separation of the petroleum from the other oil, 
and the proportion of the adulterant may easily be ascertained. 

ACCORDING to some statistics recently published in the States it 
a that the number of sewing machines sold during 1871, 
1872, and 1873 reached the enormous figure.of 4,788;742 machines, 
of which 922,426 were on the chain-stitch system and 2,738,038 
Singer machines. Of this last number,'1,397,202 were made at the 
workshops of the al Company, and, estimating the value of 
each machine at 172f., the total sale of these machines would 
amount to 240,318,744f., or a yearly average of 80,106,246f.— 
upwards of three millions sterling. : 


A BILL, passed by the United States Senate on the 14th ult. 
contemplates some material changes in the regulations for trans- 
porting live stock. It changes the time that cattle shall be kept 
on cars without unloading from twenty-eight hours to twenty-four, 
and orders the railways.to unload and properly feed and care for 
the stock while resting, in case of neglect on the’ part of the 
owner, and the expense of this additional caro is a lien on the cattle, 
After having been confined on the cars: twenty-four hours, the 
cattle are to have seven hours’ rest off from the cars, instead of 
five hours as heretofore, and, in estimating the period of confine- 
ment, all connecting roads are to be considered as part of one and 
the same line, E 


WE have now, says the Colliery Guardian, definite information 
as to the exports of coal from the United Kingdom during the 
whole of last year. The total comes out 14,475,036 tons, besides 
3,278,249 shipped for the use of steamers engaged in the foreign 
trade. For the purposes of comparison with previous years, we 
would better, perhaps, confine ourselves to the first-named total of 
14,475,036 tons. Subject to this remark, we give the following 
statement illustréting the exports of coal—the expression compris- 
ing coke, cinder#, and patent fuel—from the United Kingdom 
during the twenty years ending with 1875 inclusive :— 


Year. Tons. Year. Tons. 
1856... a 5,879,779 | 1866 .. .. o 9,958,712 
"1857 z 6,737,718 1867 .. .. .. 10,415,778 
1858 «- 6,529,483 1868 10,837,804 
1859 7,006,949 | 1869 10,588,425 
1860 7,321,832 1870 11,702,649 
1861 7,855,115 1871 12,747,989 
1862 8,301,852 1872 13,198,494 
1863. 8,275,212 1873 12,617,566 
1864 .. .. .. 8,809,908 1874 18,927,205 
1066... oe *~- 9,170,477 1875 14,475,036 


Ar a recent meeting of the Royal Society, Mr. W. Galloway read 
a paper, showing to what extent, so far as is at present known, coal 
dust influences colliery explosions. The latter portion ofthe paper 
had reference to the climatic conditions affecting explosions arising 
from coaldustinfluence. If, said Mr. Galloway, we assume that the 
magnitude of some colliery explosion has been determined by the 
presence of coal dust in the —— and that the hygrometric 
state of coal-dust changes with the humidity of the air with which 
it is in contact, then it is an obvious conclusion that explosions of 
this kind will be most likely to occur where the air in the mines is 
driest ; for at such times not only will the coal-dust be most 
easily raised into the air by the local explosion (which we may sup- 


} pose to happen at any rate), but it will also be turned more easily 


than when it contains a larger proportion of moisture. A number 
of such considerations leads to the conclusion that explosions 
whose magnitude is due to the influence of coal-dust ‘will happen 
most frequently during cold weather ; and, similarly, we might 
expect to find that the magnitude of those explosions which occur 
during cold weather is sometimes traceable to the influence of 
coal-dust. The statistics show that the frequency of explosions 
occurs thus :—December, 10; February, 6; March, 6; July, 5; 
October, 4; November, 4; April, £; May, 3; June, 3; January, 
2; August, 2; September, 1. While much*still remains to 
learnt, Mr. Galloway suggests for the present the practical method 
of watering the roadways and airways of coal mines to “lay” the 
dust, 

THE American Manufaciurer is indebted to Prof. S. P. Sadtler, 
of the University of Pennsylvania, for the following summary of 
the — of his analyses and calorific calculations of natural gases 
named :- - 


Burns _Leechburg Harvey 

well, well. well, 
Carbonic acid .. .. «. «+ «« er "85 *66 
Carbonic oxide... .. .. «. trace ., *26 trace 
Illuminating hydrocarbons .. =. oe *56 — 
Hydrogen ... .. .. ss oe 610 .. 4°79 13°50 
Marsh gas(CH,) .. «- 76°44 89°65 80°11 
Ethyl hydride (Cy Hy) .. .. .. 1812 .. 4°39 5°72 
Propyl hydride (C, H,) .. .. .- trace trace :. trace 
Oxygen «se os se oe oe oe — es _ — 
Nitrogen ee — o _ _ 

100°00 100°00 99°99 
Speciic Gravity of the Gases, 

po a ep ee ere ae ee + *6148 
Leechburg well .. .: «oo +» *°6580 
Harvey well .. «. os es os “6119 


Calorific Calculations. 
CaLoriric Power (in heat units, Centigrade). 


Burns well.. .. ee 14°211 units. 
Leechburg qe eee 14°105 units. 
Harvey wel a her 6b, vee 15°597 units. 


Caoriric Intensity (theoretical temperature, Centigrade, attainable 
by combustion in air). 


Burns well .. .. «. 2745 deg. C. 
Leechburg as. eae cotiae es abr ae 2746 deg. C. 
Harvey Welh ... 210s cc ce ow oe os 2763 deg. C. 


A very large proportion of toys are, of course, imported from 
Paris, where there are at this moment about 5000 workmen 
employed in the exclusive trade of toy manufacture. The chief 
essential in this art is the procuring of the substances—the raw 


: 


material—to be used, for unless these can be obtained for next to 





ment will be the more considerable as 102,400,000f, is a sum not 
easily obtained in a time of peace and by individual subscriptions. 
The directors do not conceal it, but consider it as a veritable catas- 
trophe. The report published in this respect is nearly the same 
as the balance-sheet of a bankrupt. The immediate intervention 
of the Federal Council is solicited, so that time so precious should 
not be lost, and the subscribers be obliged to pay upon the sub- 
scribed capital a great interest on which the tax is continually 
augmenting. The directors accuse the International Conference of 
badly establishing the estimate of the cost. Thus, to calculate a 
general estimate of 187 millions for a work which would cost 289 
millions does not speak much for exact calculation; to make a 
mistake of 102 millions and a half, such an error is monstrous. The 
direction has been altogether unfortunate ; the. works of secondary 
lines, estimated at 15 millions, have cost 32 millions. The chief 
engineer, Gerwig, who quitted the enterprise with an indemnity 
of 100,000f., was a German, used to working things in a heavy 
way. He fis accused of innumerable blunders. However it ma; 
be, it is a very, very grave affair, and we hardly know how it wi 
all finish, The Federal Council has engaged its responsibility, for 
in 1869 it assumed the control and surveillance of the undertaking. 
It may be remarked that the crisis does not in any way interfere 
with the boring of the tunnel, which will be continued and finished 
according to time. The Federal Courcil will most probably con- 
voke a conference of the signatory States of the International Con- 
vention of 1869, and submit to them the general situation ef the 
undertaking, as it was this same conference which fixed the general 
cost at 187 millions. 





g, the 
its success, According to the British. Trade Journal, a Paris paper 
enumeratessome of the substances used by the workmen of that city, 
and it may be reasonably supposed that their confréres in London 
follow to a great extent their example. The barrels of sham guns, so 
dear to the warlike male offspring of the modern Gaul, are wrought 
up out of old sardine boxes. Dolls’ boots are made of the coverings of 
discarded purses, and their dresses and trimmings of the old worn- 
out stage costumes of actresses, gathered from every theatre great or 
small, As for the wheels which support the thousand movable 
creation in which the infantine heart delights, they would, of 
course, if constructed even by toy wheelwrights, be an important 
item of expense in the profession. As it is, they are provided for 
by appropriating to this purpose the round pieces cut out from 
wend or metal when holes are bored in it to allow the insertion of 
some other article. Such are the cruet stands in use in France, in 
which each glass bottle stands encased in a layer of wood, whilst in 
thiscountry medicine boxes would permit a more common example of 
thesamething. Forthelittle pewter instruments used in dolls’ houses, 
such as plates, knives, spoons, bottles, and fire-irons, the toymakers 
press into their service the metal belonging to old water pipes and 
worse worn-out roofing, and the — lected in worksl 

ut the most striking and horrible revelation r yet 
Whence comes the lead of which those resolute German and Eng- 
lish soldiers are made who stand so bravely on their thin ledge of 
ground to be picked off by peas and marbles? Let not any boys 
with tender susceptibilities or a tendency to melancholy be made 
aware of the answer. They are forged out of the metal cut from 
ancieat coffins dug out of the old cemeteries at Nuremberg. 


thi finished work would have to be sold too dear to allow 











MISCELLANEA. 


A CONTRACT for the supply of iron nails .to the Admiralty has 
been secured b: ian makers. We believe this is the first in- 
stance of successful foreign competition in Government contracts. 


THE Lords of the Admiralty have given permission for the stu- 
dents of the Crystal Palace School of Practical Engineering, with 
the principal, to visit Chatham Dockyard, for the purpose of in- 
specting the engineering works which are being carried out at that 
establishment. 


Tue dockyard and the whole of the naval establishments at 
Chatham are ordered to be closed the day following Good Friday, 
and the workmen granted a holiday. The additional day thus 
ge ber be made up by the whole of the hands previously work 

overtime. 


Ata meeting of the Birmingham Town Council on Tuesday a 
lease of the tramway from Hockley Brook to the borough boundary 
in the Bristol-road to the Tramway Company was approved, at « 
rental of £1000 a year, and increasing to £1500 in the third and 
subsequent years, 


ONE of the t features of the Philadelphia Exhibition will, it 
is stated, be the engine in Machinery Hall. It will supply the 
power for all the machinery in a building covering seventeen acres 
of ground. It will work up to 2500-horse power, and will cost, 
when completed, £14,000, ‘ 


WE understand that the working arrangement between Mr. 
Beale, late of Greenwich, and Messrs. Gwynne and Oo., of the 
Thames Embankment, is to form the subject of a Chancery suit, 
in which the former gentleman is the plaintiff. Last week the 
case came before the court on a preliminary question. 


THE Catasauqua U.S. Dispatch says: The Crane Iron Company 
are now using.a mixture of silver grey and mottled iron in the 
foundry for castings, and find it admirably adapted for the purpose. 
These two grades of iron are extremes of hard and soft metal, and 
are dead stock in the market. By thus mixing them, they are 
found to answer every purpose, and cause a great saving. 

THE Western United States Bessemer mills appear well off for 
orders. The North Chicago mill began the year with orders for 
30,000 tons. Cleveland, it is reported, has lately taken an order 
for Vanderbilt for 10,000 tons, and the Edgar Thomson works have 
enough to run single turn until June. The crop ends, which here- 
tofore have been the bugbear of these mils, are in active demand. 


WE are informed:that Saturday, the 18th inst., has been fixed 
for the opening of the new street on the site of Northumberland 
House, Charing-cross. The proceedings, which will begin at one 
o’clock on the day named, will be quite informal, and will consist 
of the chairman and members cf the board inspecting the subway 
and street, which will then, after a few remarks by the chairman 
of the board, be declared open to the public. 

THE action at the Worcestershire Assizes, by the authorities of 
Dudley against the South Staffordshire Waterworks Company, for 
not giving that town a proper supply of water, was settled upon 
mutual terms on Saturday last. A verdict of not guilty was 
entered, the company agreeing to pay the prosecutors £200 for 
costs, and to do whatever Mr. Bateman, O.E., should say ought to 
be done for rendering the supply of water to Dudley pure and 
perfect. 

On Wednesday Mr. Thornhill Harrison, C.B., one of the Local 
Government Inspectors, held an official inquiry in the Birmingham 
Council Chamber touching the proposed town improvements. The 
corporation was represented by the mayor, Councillor White, and 
town clerk ; notices of objection were gone into, and an investigation 
made as to the representation of the Medical Officer of Health 
on the unhealthy area, and the sufficiency of the means provided 
by the corporation for improvement. 


A NEw paper-making machine, probably the largest ever made in 
the United States, has just been completed at the Gavit “Machine 
Works in Philadelphia, the total length of which is ninety feet, and 
weighing over fifty tons. The machine is what is termed a 98in. 
Fourdrinier machine, capable of making a sheet of paper ninety- 
two inches wide, at the rate of 125ft. per minute, The machine 
was built within eight weeks from the time of commencement, and 
is intended for the Public Ledger mills, near Elkton, Md. 

TRONMASTERS in the United States are now endeavouring to 
introduce the use of very large bricks. The celebrated Isabella 
furnace No. 2 had a former lining 24in. thick made of two bricks, 
one 15in. and the other 9in. The bricks mow making, at the works 
of Messrs. Harbison and Walker, are 30in. in length, 4in. in 
thickness, 12in. in width at the widest end and 7in. at the 
narrowest end. The difficulty of making a 30in. brick of this form 
has been considered insurmountable, but Messrs. Harbison and 
Walker seem to have succeeded to the satisfaction of all parties. 


A NEW method of representing ground in topographical maps 
and plans was lately submitted to the French Teadeny. The 
object is to allow of the adoption of raps on a smaller scale than 
now, and for military and other purposes, Level ground, and all 
ground of a less slope than fourteen degrees, is to be indicated by 
equidistant horizontal lines; steeper slopes are to be left blank, 
being defined poy yA their lines of watershed and watercourse, and 
a third line to called the ligne de raccordement, to show the 
inclination. A little hatching is allowed at the top and bottom of 
such slopes, to give the requisite effect of relief. 


Messrs. H. E. Moss and Co., in their circular, report as follow’ 
on the condition and ele of steam shipping :—‘‘ We regret 
the last two months show no improvement in the value of steain 
shipping, and sales made during that time—principally under pres- 
sure from mortgagees—have resulted in a large depreciation and 
consequent loss, A fair number of cheap second-hand coasting 
steamers have changed hands, and prices realised’ approached 
nearer ordinary values ; but we fear for some time to come sellers 
must be content to submit to low prices, and buyers will gain a 
positive advantage by supplying their wants. A considerable 
number of large tonnage steamers are in the market, the sale of 
several being strongly pressed. As a test of values, we may state 
that a Transatlantic fleet, consisting of seven vessels, about 
16,000 tons, built in the last three years, has changed hands lately 
at an average of £15 16s. per gross register ton. The close of the 
Carlist War ought to give some life to the Spanish coasting trade, 
and we hope will clear off the few suitable vessels now lying in 
our docks. The best hope of revival in prices will be found in the 
fact that very few steamers are being constructed, and on specula- 
tion scarcely one in the whole kingdom ; and also that the average 
tonnage of vessels building is far less than formerly. For instance 
—in February, 1876, the tonnage and vessels launched on the Clyde 
were 20 vessels, 9500 tons, against 22 vessels and 21,100 tons in 
February, 1875. This, to a great extent, arises from the majority 
of the vessels under construction. being sailing ships, and, without 
wishing to be considered alarmists, it is our duty to express a fear 
that, unless more caution is exercised, a painful reaction in iron 
sailing ship property may be looked for in less than two years.” 

A PARLIAMENTARY paper just issued contains a number of reports 
respecting the Martini-Henry rifles. issued to the army. The first 
series of reports are on the riflés as first issued. Then follow a 
number of reports received last year with respect to alleged defects 
in the rifles, which reports were referred to a committee of officers, 
who on the 5th of Setober, 1875, recommended that 1000 rifles . 
should be altered according to a plan proposed by the Superinten- 
dent of the Royal Smail Arms Factory at Enfield. These altera- 
tions having been made were reported on by the regiments to whom 
the altered rifles were issued, and the reports were considered at « 
full conference of officers, held at the War Office on the 28th of 
January, 1876, when it was decided that, the reports being satis- 
factory, the alterations might be adopted both for land and sea 
service. The ary of’ State approved, February 18th, 1876, 
and steps are being 
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SCHWIMMTHOR IN THE DONAU CANAL, VIENNA. 
(For description see page 187.) a 
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NEWCASTLE-ON-TYNE. 


ELSWICK WORKS, 


SHEERS, 


ENGINEERS. 


MESSRS. SIR WILLIAM ARMSTRONG AND CO., 


{For description see page 186.) 
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LETTERS TO THE EDITOR. 
(We do not hold owrselves responsible for the opinions of our corre- 
spendents. ) 





AUDIBLE SIGNALS. 


Sir,—At a time when the attention of your readers has been 
directed to the subject of audible signals, by the description of Mr. 
Air's system, the discussion that has followed thereupon, 
perhaps you will allow us briefly to advert to the system invented 
by us, and in to which you expressed a favourable opinion 
when « detailed description was given in your columns on 30th July 
jast. As this description must be easily accessible to most of your 
readers who are interested in such matters, and as no essential 
alterations have been made, we need only state in a few words the 
priuciple of the invention :—A‘‘ baton” is placed on the engine in 
such a position that it must come in contact with, and be broken 
(at a part made bad weak) by the arm of a bell-crank on the 
line when the ordinary signal, with which said bell-crank works in 
harmony, indicates danger. The fracture of the baton, by allowing 
« rod to fall, causes the whistle to sound, and so calls the attention 
of the driver. But the baton may be withdrawn from the position 
m which it would be destroyed; and when a driver requires to 
pss within a distant signal at danger, it is his duty to prevent 
the destruction of the baton by changing its position accordingly. 
‘Tunis action is accompanied by sounding of the whistle, the most 
important purpose of which is to prevent the baton being kept 
unduly out of thenormal position. 

As many drivers must have run trains for years without mis- 
taking a signal, it is our a that the best possible apparatus, if 
found to induce anysensible diminution of such vigilance, would not 
he desirable. We therefore attach much importance to the fact 
that by our system the driver is not permitted to rely on the audible 
signal, as it comes into action only when he has neglected his duty. 
Whether fines be. imposed for allowing batons to be broken, or a 
reward given for preserving them, it will be seen that locomotive 
superintendents would be enabled to discover the men most trust- 
worthy to employ as drivers. Besides the above quality, there are 
others which are essential to audible signals, such as reliability, 
simplicity ‘of construction, and cheapness and ease in working. 
Whether these conditions are all that are necessary, and to what 
extent they are fulfilled in our apparatus, we leave others to judge. 

The public have always been interested in the matter of audible 
signals, but inventors have reason to complain of the apathy, if not 
hostility, of railway. officials. There can be no doubt that many 
persons come forward with impracticable schemes of this nature, 
but that is surely no reason why audible signals in the abstract 
should be regarded (as they apparently are) as mere claptrap affairs, 
devised only by persons ignorant of mechanics, and of the various 
contingencies to which railway apparatus is exposed. It would 
afford considerable satisfaction to the public, but especially to the 
numerous individuals who have interested themselves in these 
matters, if one of our railway, engineers would state the conditions 
which have not been fulfilled by the schemes already proposed, and, 
if it is believed impossible that anything good can be done in this 
direction, then to point out in what the impossibility consists. 

‘The “‘ illusory and uncertain time interval” has now been super- 
seded to aconsiderable extent by the “fixed and certain space 
interval” of the block system, yet instances happen now and again 
when this interval is fixed far too short, so short that we are not 
eure it is arrived at even when buffer springs have been fully com- 
pressed and the trains have to some extent become two storey. 
‘There can be little doubt that audible signals are the best means 
for-preventing this interval being occasionally fixed too short for 
the comfort of passengers; and when it is considered that, relatively 
to the cost and benefit derived, no other description of apparatus 
for conducing to safety can compare favourably with them, it may 
well be wondered at that the railway authorities have not shown 
greater interest in the matter. CRICHTON AND CRAIG. 


(R,—The description given in THE ENGINEER of Mr. Aird’s 
audible signals appears to have provoked a somewhat long corre- 
spondence touching the merits and demerits of his invention. It 
seems tome that from the outset too much attention has been 
bestowed on the detail of the apparatus, and conclusions, derived 
from the perusal of the sketch, too hastily arrived at. I can thus 
sympathise with Mr. Aird in his difficulty of satisfying curious yet 
incredulous persons who attack his invention and put query upon 
query touching its applicability. The most important question that 
lias been raised is in reference to the utility of the distant signal ; 
and during its discussion, the inconsistency with which that 
signal has been subjected both to commendation and discredit is 
rather remarkable. There is no doubt that if the distant 
signal at danger is to warn an approaching train of some 
obstruction before arriving at the home signal, the distant 
signal should in no case be overshot. If the distant. signal is 
really intended to bring a train toa standstill, Mr. Aird’s apparatus 
certainly adds security, no matter what the weather be ; if, on the 
other hand, the distant signal at danger is to be overshot 
with impunity, except so far as that the train is cautioned to 
proceed leisurely to the home signal, Mr. Aird’s apparatus would 
still be needed in foggy or rainy weather, or during hailstorms, or 
where the line between the distant and home signals is curved ; the 
«apparatus would also prove an additional precaution in the case of 
cugine drivers being colourblind, or suffering from defective sight, 
the result of long service, 

There is little doubt, however, but that the present mode of 
signalling in an obscure atmosphere is very ineflicient, and a little 
more credit should be given to an inventor's ability of working out 
the details of his invention, which is remedial, and on the face of 
it really good, and in need. It is therefore a little surprising that 
one of your correspondents, ‘‘ Young Workman,” should, with so 
snuch assurance, denounce Mr. Aird’s invention as useless, consider- 
ing that ‘‘ Young Workman” attacks some of the minor details 
only, after having dealt but with a meagre sketch. It is clear that 
the description originally given in THE ENGINEER is merely 
intended to convey to the public the bare outline of the invention. 
i was also a little struck with the inconsistency of another of your 
correspondents, ‘‘ Footplate,” who starts his letter with an opinion 
that Mr. Aird’s invention, as shown, is not suitable to railway 
work, whilst further on in the same letter he appears sufficiently 
satistied with his perusal to assert that if Mr. Aird contented him- 
self with fog signals in fogs only, the machine would answer its 
purpose well. Surely if the machine will answer its purpose well 
during a fog, it is unreasonable to suggest that it would answer its 
purpose less, or not at all well, when there is no fog. It is 
manifest that the present system of fog signalling is far from 
satisfactory, whereas by Mr. Aird’s simple arrangement the arm or 
semaphore cannot be overshot by failure of sight, without the 
driver being made audibly aware of that fact. The principle and 
a of Mr. Aird’s invention appearing to be so simple, it is 
to be hoped that railway companies will not fail to see its import- 
ance, and that the apparatus will ere long be 


adopted on every 
line in the kingdom. F. N. 





Srr,—I much fear that in the war of words about the merits 
and demerits of Mr. Aird’s signal apparatus, far more important 
issues than the success or failure of a simple invention are being 
lost sight of. It requires, I think, to be proved that an audible 
signal worked at the “‘ distance” will really be of value, and I also 
think there is reason to question the importance of distant signals 
of any kind. If these are merely intended to indicate the approach 
of a driver to a station, it is quite unnecessary to fit them with 
semaphore arms ; a simple post, and a red or green lamp at night, 
is all that can be required. It appears, however, that on some lines 
drivers are instructed to stop outside the distance signal, the pro- 
tection of the train depending on the block system; while, on 





other lines, the distance signal is to be passed, and it is used to 
< the train, and I must add, in a very imperfect way. If the 
lock system is properly worked, then all trains should stop outside 
the distance si a | notify their presence to the sign by 
whistling. He may then drop the arm, and allow the train to 
proceed. If, on the contrary, the distance signal is used to protect 
the train, it will be regarded asa substitute for the block, arid again, 
the block will be re; ed asa substitute for it; so between two 
stools the train will come to the ground, and no one will be to 
blame. My object in writing now is to ask your correspondents to 
leave Mr. Aird to perfect his apparatus, and get it practically 
tested, when more information wit be available concerning it, and 
to ask them to express their views on the whole subject of railway 
signalling generally, a matter which has never yet been properly 
disew by competent men. The thing has fallen entirely into the 
handgof two or three firms making signals as a commercial speculation. 
No doubt these gentlemen have = much ingenuity, and 
added largely to the power of working railways; but they are 
extremely = bende to express opinions which might tend to overset 
existing arrangements, If a few signalmen and drivers of experi- 
ence would open their hearts, much would be learnt; at all events, 
we want to get clear of Mr. Aird’s apparatus for the moment, in 
order that the questions raised may be freely discussed. 
Shildon, March 8th. W. J. B. 





Srr,—In looking over THE ENGINEER in the reading-rooms the 
other evening my attention was drawn to a letter from the pen of 
Mr. Aird, defending an invention for mechanical fog signalling 
against the attacks of ‘‘ A Young Workman” and H. H. Murdoch, 
respecting which, with your permission, I should like to have some- 
thing to say. Referring to the invention mentioned, I think the 
principle of it good, but in the working it has a very serious defect, 
viz., the lowering of the arm to replace exploded detonators after 
the passing of a train or engine. No man in his proper senses can 
possibly agree to the opening of a line behind a train, even for a 
moment, irrespective of its being contrary to set rules to that 
effect. If that can be remedied (and I don’t see any reason why it 
should not), and the apparatus be proved to work satisfactorily, I 
don’t see anything to hinder its ultimate adoption by railway 
managers. In the letter of H. H. Murdoch I believe he states 
that drivers are in the habit of passing distant signals when at 
danger. This I know to be a fact, and is quite proper according to 
the rules regulating the working of some of our railways. 

One of our large companies place their back signals 800 yards 
distant from the ‘‘ home,” no matter where that may be, in reason. 
Now there are instances when at, say, 600 or 700 yards the signals 
would be in a more conspicuous position ; but still they persist in 
having them at the 800 yards, which is good as far as it goes, 
because the driver knows then exactly where he is when he comes 
upon it, and how far he is from the next, and he is not to stop at 
it when at danger, but still proceed, but be on the look out for the 
“home” signal or any obstruction that may be between him and 
it. And another of our large companies place their back signals 
irrespective of distance at the most conspicuous places, so that 
they may be seen at the furthest possible distance by drivers, while 
then their rules state that drivers must stop dead at them and then 
draw in cautiously, prepared to stop at any moment, and not to 
consider their train properly protected until they are 300 yards 
inside the home signal, each of which plans is as good as the other, 
provided it is acted up to. Atsome places if drivers were to 
stop dead at the distant signals they would be unable to start again 
without parting their train, which would be objectionable, so that 
a great deal more depends upon the adroitness and intelligence 
displayed by railway officials than on following the rules—at the 
same time keeping them in view. Perhaps the preference may be 
given to the stated distance, because by that the driver knows 
exactly where he is when he comes upon it and how far he is from 
the next. Both of these systems would be greatly improved by 
the introduction of Mr. Aird’s mechanical fog signal. We all 
know how suddenly fogs often come on, and it is not at all times 
practicable to get the train out in time to prevent accidents. 

d now, Sir, one word with regard to H. H. Murdoch’s 
remark about drowsy and sleepy signalmen, which, I think, you 
will agree with me to be quite out of place and uncalled for. We 
know too well that such is sometimes the case, and no one regrets it 
more than we do ourselves. If H. H. Murdoch were placed as we 
sometimes are, not ten or twelve, but sixteen, eighteen, and even 
more hours in a box, I think he would not only feel drowsy, but I 
question if he could keep awake at all. I have actually seen 
pointsmen asleep upon their legs, and have myself been obliged to 
dash cold water in my face to keep awake. A POoINTSMAN. 

March, 1876. 





Sir, —The insertion of my reply to your correspondents’ letter 
of last week ‘will be esteemed a favour. The difficulty appre- 
hended by ‘*‘ Young Workman,” in working the signal twice when 
required, is fraught with no greater drawback than that it is sup- 
ported by the bare opinion of “‘ Young Workman.” With regard 
to the removal of the broken case, at the request of ‘‘ Young 
Workman,” a sufficient reply was given in my former letter, and 
the explanation was reasonably within the grasp of your readers, 
without being open to the aspersion of having shunted the ques- 
tion. Judging from the fact that ‘‘ Young Workman” has solely 
based his objections on drawings which, to use his own words, are 
far from perfect, and has contented himself with taking no further 
trouble in his researches, he is hardly justified in hastily jumping 
at conclusions, for the purpose of criticising the invention which 
he pretends to deal with. Under such circumstances, the sum- 
mary manner in which ‘‘ Young Workman” estimates the value of 
my invention, scarcely needs comment on my part. Perhaps when 
“Young Workman” becomes an old and experienced mechanic, he 
will find that it is always advisable thoroughly to understand that 
which he has in his mind to depreciate, and not to attempt to add 
force to his objections by the use of arguments which are at once 
untenable and discourteous. 

In answer to “‘J. C. D.,” the special appliance for supplying 
the slide with unexploded ‘detonators is a separate arrangement 
not connected with the box, and the word extractor is hardly the 
proper term, because the removal of the broken case is effected by 
the working of the apparatus. With regard to there being no 
provision for keeping the ballast from the striker shown, had the 
arrang t been d trated the effect would have obscured 
the whole working part of the apparatus. The major portion of 
“J. C. D.’s” letter is simply a repetition of the statements 
contained in his last, touching “ distant signals.” That they are and 
may be overrun I admit, but as to “J. C. D.” saying that I am in 
error, &c., in stating that the train stops, if possible, outside the 
distant signal, I can only say that I join issue with him, as I was 
stopped whilst travelling, on Saturday last, outside a distant 
signal. In further reference to this subject, “‘J. C. D.” states 
there is no necessity for trains absolutely stopping, provided they 
were able, and waiting until called on, for the simple and sufficient 
reason that a distant signal is not intended, nor must it be used, 
as a protection to any train, or, in case of obstruction, between the 
distant and home signal, unless the train or obstruction is a given 
and known distance within such distant signal. In contradiction 
to the above views of “‘ J. C. D.,” relative to the use of the distant 
signal, ‘‘J. C. D.” quotes a report of Colonel Yolland, as follows : 
—‘In full proof of my statements, I refer any dubious reader to 
p. 113 of THe Encrneer for February 18th, where they will find a 
quotation from a report by Colonel Yolland, in which he stated 
that, out of a total of ninety-nine collisions, no less than thirty 
were caused by the permission to pass distant signals at danger, 
instead of stopping and then drawing within them.” I leave your 
readers to consider the distant signals, as stated by “‘J. C. D.,” in 
which he says that there is no necessity for trains stopping when 
the signal is at danger, and that, on the well-known authority of 
Colonel Yolland, which points out that so many accidents arise 
from trains not stopping when the signal is at danger. Again, 





“J. ©. D.” does not state what is to 
are! being injured by a collision, which would prevent him going 


happen in the event of the 


to regulation distance. ‘J. C. D.” again says that my state- 
ment concerning “‘the lowering of the signal after it has been 
passed,” is altogether wrong. I must again join issue with him, 
as in the case of Saturday, mentioned above, the distant si 
was lowered, and would have been even had the driver failed to 
have stopped outside the signal. “J.C. D.” says that he has a 
right to call some of my stat ts in question with his opinions 
concerning my invention ; I am entitled to the same right, which 
I must exercise. I regret that “J. C. D.” should construe my 
words into an ‘ uncomplimentary remark.” - On the contrary, I 
feel indebted to him for his suggestions, for which I thank him, 
and for the courteous tone he has adopted in his correspondence. 

“‘Footplate ” I thank for his letter and valuable suggestions. 

In answer to Mr. Philip E. Statham—(1) the slide may be either 
attached to or it may be worked independently of the semaphore, 
and should the wire rope or coupling rod give way, the spring or’ 
weight will be quite sufficient to carry the Hide to its place in spite 
of the weight of the broken wire or rod. (2) No; the unexploded 
detonator is not thrown off when taking place of the broken one, 

7, Fig Tree-court, Temple, AVID ALFRED AIRD. 

March 7th. 








THE PATENT BILL. 

S1r,—I have read with interest the new Patent Billand your excel- 
lent article on it, published in THE ENGINEER last week. There are 
however, certain questions connected with the law of patents, and 
the rights of inventors and manufacturers, which have either never 
been touched upon as yet in any journal, or have been dealt with in 
but an imperfect fashion, I venture to hope that you will permit me 
to express my opinions on these matters in your correspondence 
columns. . 

I am disposed to believe that a great point was gained when the 
Lord Chancellor was induced to admit that it was expedient 
patents should be suffered to exist ; a still greater advantage was 
obtained when he was induced to withdraw his bill last year, and 
I do not despair that yet another victory isin store for the advocates 
of the system of granting patents, and that the Lord Chancellor 
will be compelled to believe that the defects of the existing patent 
law can be removed by a much less sweeping measure than his last 
bill. It is not probable that any show of opposition to patents in 
— will be given in the House this session ; it appears to be 
tolerably well known that we English people, as a whole, are favour- 
able to patents ; and it would, I think, be practically impossibl 
for any Government to abolish them. It may be worth while, never- 
theless, to call attention to one circumstance which has hitherto 
been almost totally overlooked in discussing the nature of pro- 
perty in invention. An analogy has been drawn between patent- 
right and copyright which has no true existence, and for this 
reason: the moment a book is written—say a novel—it is complete ; 
be it good or bad it is practically unalterable, and as such it is 
given to the world. The labours of the inventor—author—of the 
work are concluded as soon as he has written his last page, or cor- 
rected his last proof ; the labours of the publisher then begin, and 
are of the simplest possible character. If the author's reputation is 
good, the work will “sell itself ;” if he is an unknown but clever 
man, a certain amount of advertising, and what is know as trade 
*‘pushing,” may be required, but all this is done in a small way 
as regards each work, and no amount of pushing will make a really 
bad book sell. The point on which I wish to insist is that a book 
is a complete and unmodifiable whole. 

Now what is the fact as regards an invention? In scarcely a 
single instance is the idea as it first comes from the brain of the 
inventor of any commercial value whatever. When an author's 
ideas are put on paper in type, we have a complete book ; when an 
inventor's ideas are put on paper we have only a set of drawings, 
which are, in themselves, of no pecuniary value whatever. The draw- 
ings have to be reduced to practice. The work of doing this must be 
performed by some one—either the inventor or some one else—purely 
as a commercial speculation; and my argument is that the specula- 
tion is quite different from that of an author, and that the specu- 
lator has a right to protection. I put the inventor on one side 
altogether in this matter; I deal with the question purely on a 
commercial basis, I care nothing, for the moment, about the pro- 
tection of the inventor. I will grant, for the sake of argument, 
that Mr. Macfie and a few others are perfectly right, and that an 
invention, so long as it remains only an invention, is of no value 
whatever. But I do maintain that the speculator, or the inventor 
because he is a speculator and not becatise he is an inventor, has 
a distinct right to protection from the Crown in some form, If, 
for example, a man proposed to reclaim a tract of land from the 
sea, and did so, it would become his, and he would acquire a right 
to all the value that he could impart to it. He woul obtain the 
right either by a grant of the land from the Crown, or by purchase 
or lease from the actual owner ; but unless he saw clearly that he 
could obtain a right to the property in some way, he would not 
spend his money in reclaiming it. Now an inventor may be 
regarded asthe proprietor of a barren tract of land, and when he 
asks for and obtains a patent, it simply means that the Crown gives 
him full right of property in his barren bit of land, The capitalist 
comes next, and he obtains—to carry out the simile—it may be, a 
lease of the bit of barren land, or else he buys the title outright ; 
but this, it will be seen, is a very different thing from the 
purchase of a copyright, or of a book. In these latter cases the 
purchaser is supplied with the finished article, but the man 
who purchases a patent for a yet undeveloped invention 
is not supplied with the finished article, but with something which 
is not even begun, with something which is totally without any 
value, except a possible and prospective value ; and be the rights of 
the inventor what they may, I maintain that it is only con- 
sistent with the principles of justice that the speculator should 
have protection, The gold miner who works a claim in the 
** diggings ” gets a grant from the Government; otherwise, as soon 
as he had a “‘hole” sunk, dishonest fellow workers would rush in 
and rob him of the whole of his findings. If the opponents of 
patent law could only be brought to see that an invention has no 
value whatever—that in one sense it may be said to have no 
existence —until money has been expended upon it in reducing it to 
practice, they would, I think, be less likely to denounce patents 
as unjust and objectionable. The intrinsic value of an invention 
is nil ; its apparent value is purely artificial, and is supplied by 
the capitalist, who, at all events, deserves protection. The inventor 
ought also to be protected, because if he be not protected he can give 
no title to the capitalist. Of course, inventors will say that they 
desire protection for other reasons ; but with these I have nothing 
todo. The inventors are pretty well able to take care of them- 
selves, and I wish to put the matter before the world in a point of 
view which is extremely practical, although it may not quite be 
accordant with the notions of inventors. ° 

I now come to another point, and one of much more importance, 
because I take it for granted that, to a certain extent, I have been 
needlessly supporting patent right in its abstract principle. It 
would not be wise, however, to throw away a chance, and so, at 
the risk of exceeding the limits of your patience, I have ventured 
to supply an argument which may be of use yet to some speaker in 
the House of Commons during the present session. The main 
point and object which I have in view in writing, however, is to 
call attention to an insidious and fatal clause in the new Patent 
Bill. I mean the one which refers to the compulsory granting of 
licences. Now, let us see how that will work; and I cannot 
explain this better than by anillustration. I shall not mention true 
names nor shall I particularise the precise article patented, but I 
shall in other respects confine myself to facts which must be 
familiar to many of your readers. 

AMr. MacGibletts effected a very important improvement in the 
manufacture of Scotch bonnets, By a new system of working he 

roposed to reduce the cost enormously and to — the power 
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got what was of no practical value to him. MacGibletts was not 
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a bonnet maker, nor was he a machine maker. He was 
young farmer with some brains. He was advised to tal 
invention to some maker of machines. He did so. The drawings 
were examined, and he was told that the firm would be very 
happy to take orders for making the machines, but that they were 
not bonnet makers, and would not purchase the patent or stir in 
the matter. Then he went to the bonnet makers. They told him 
that they were not machine makers, and that they made as many 
bonnets now as they could sell, At last he met with the 
manager of the firm of Shoddy, Flue, and Co., well known 
all over the world as makers of Scotch bonnets, and the result was 
that the manager induced the firm to take up MacGibletts’ inven- 
tion. They would not purchase it, however, and for this reason. 
‘*It may prove,” said they, “‘ to be of no value, and then we should 
be the losers, or it may prove to be of great and then you 
would be the loser, because we could not now deal with you on 
this possibility as a basis. We will do this; give us an Eaeeeve 
licence to manufacture Scotch bonnets in your way and 2 your 
machines, and we will pay you an ad valorem royalty.” Now 
MacGibletts was a prudent young man, and he reflected that if one 
firm could make a profit, two could make two profits, and so he 
concluded that he would first go and find out whether he could 
not grant five or six licences instead of one. The licence system 
had not occurred to him before. MacGibletts spent three months 
working this groove, and when he came to count up the results he 
found that one other firm was willing to treat for an exclusive 
licence, and one only. So he went back to Messrs. Shoddy, Flue, 
and Co., and closed with them, The result was that Shoddy, 
Flue, and Co. spent £15,000 in two years, and at the end of that 
time they had a room full of the most cm head-dresses 
ever seen, and they also had one real Scotch bonnet. In other 
words, it took two years and £15,000 before the machinery 
made a single bonnet, After the first bonnet was made they. 
progressed more rapidly, and ultimately MacGibletts got a moderate 
fortune out of his ragetion and Shoddy, Flue, and Co. made a nice 
thing of it. Now, the lesson to be drawn here is that MacGibletts 
could not have made one farthing if he had been to 
ea several licences. The moment it was found that Messrs, 

hoddy, Flue, and Co. had got the thing to work, MacGibletts 
would have had to grant licences, and Messrs. Shoddy, Flue, and 
Co. would have lost their £15,000, 

There is nothing whatever unfair in a man limiting the number 
of licences as he pleases, But I do think that a clause might be 
introduced into the Patent Bill to put an end’ to what are called 
obstructive patents. A man will patent an improvement in some 

rocess or machine, and neither use it himself nor let any one else. 

ow, I do not think it would be a hardship to compel all 
inventors either to work a patent themselves or to grant a single 
licence; but I have not made Mg my mind on this point, and 
should like to have the views of others on the subject, But I 
repeat that the most dangerous clause ever introduced into any 
Patent Bill is that which compels a man to: grant more licences 
than one. I shall not take up more of your space, but I would ask 
all manufacturers to unite in opposing this obnoxious clause, and I 
trust that you may agree with me sufficiently to lend us the aid of 
your powerful pen in poreane its removal from the bill. 

Glasgow, March 13th. A ScorcH MANUFACTURER. 
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BOILER COATING, 

Srr,—I do not mean to follow Mr. Sankey in discussing this 
subject, but simply to correct his remarks on my letter in your 
issue of 28th January, First, I did not intimate that Stone’s com- 
position cost £27 per ton. What I said was this, ‘‘ The cost of 
coating a boiler 240 square feet of surface 2in. thick with Fleming’s 
composition was £9, or 9d. per foot, and the cost of Stone’s three 
times as much.” Mr. Stone wrote in your columns lately his price 
was £8 per ton ; two tons at least were used, that is £16, add car- 
riage to Glasgow 34s, 2d. per ton, and wages of plasterer mixing and 
applying. The cotton firm referred to in my letter informed me I 
stated under the mark, Surely they should know the price, 
Secondly, I did prove that Stone’s covering was 140 deg. on surface, 
Fleming’s only 95 deg., or 45 deg. in favour of Fleming’s and at a 
third the cost of Stone’s, That is all I have todo with it asa 

Glasgow, March 10th. BoILER CoVERER, 





CUPOLA MANAGEMENT, 

Srr,—In “ Ironfounder’s” last letter in your journal of the 25th 
ult., he was good enough to answer several questions which I put 
to him through your columns of Feb, 18th. 

1st. ‘‘ Ironfounder” says he is not aware that different qualities 
of iron make any difference in the consumption of coke. He has 
evidently not had much experience in melting No, 1 hematite, or 
cold blast iron ; if he had he would have appreciated at once my 
reason for asking what quality of iron he was in the habit of using, 
I am accustomed to melt a large quantity of ingot moulds for can 
which being made from nothing but No, 1 hematite, are very much 
tougher] and more difficult to melt than Cleveland and Scotch, and 
consequently require more coke. Again, ‘‘ Ironfounder” lays it 
down as an axiom that a particular kind of blower has nothing to 
do with the economical consumption of coke. I must beg to differ 
with him on this point, and I think most ironfounders will bear 
me out when I say that the harder and denser the coke is, the 
greater is the blast required for its economical use in a cupola, 
Accordingly, the anthracite coke being much harder and denser than 
any other known coke, it will require a greater pressure of blast 
for its effective combustion, The blast produced by a Root’s 
blower is, in my opinion, very much stronger and more effective 
than anything obtainable from the best made fans, and for this 
reason I should prefer using a Root’s blower to a fan in all cases 
where anthracite coke may be used. 

Your correspondent mentions a case where an ordinary fan gave 
a pressure of 25in, water gauge—at least this is, I suppose, what he 
means, for it is impossible to have a pressure of 25 lb. to the square 


quate to convey 100 gals, hour for any but very short distances, 
unless under a considerable head. e excuses the use of a 


small pipe on the score of economy, and yet he uses the expensive 
and not altogether safe material lead ! May Iask Mr. Fyfe whatis 


the use of having a ram capable of giving a good effect if it is to be 
ted from doing so by being coupled to a delivery pipe of 
— size? I will critically analyse Mr. Fyfe’s ram as illus- 

Escape Valve.—The rubber seating and leathering can hardly be 
expected to stand as well as metal; the weight will be only very 
slightly less than the brass valve of Douglas. 

Delivery Valve.—This cannot be durable, especially under a high 
head of water ; neither is it accessible without breaking a joint in 
the delivery pipe. My experiments quite confirm Mr. Fyfe’s data 
as to the low ratio of lift to fall with which Douglas’ ram (or in 
other words, a ram with a leather clack for delivery) will answer, 
but they do not point to the same conclusion with a brass valve 
when correctly designed and adjusted. After making further 
experiments, I hope to give some results which will bear out this 
opinion. 

Air Vessel.—There is no arrangement shown for supplying it 
with air. If it is necessary to remove the air vessel itself for this 
purpose the pipe E must be disconnected. 

Ram Body.—When the ram is single-acting a blank flange takes 
the place of the pumping part, having objectionable space which 
will produce eddies, and thus cause loss by friction. 

Pumping Part.—The arrangement of pipes is very clumsy, and 
bears great similarity to Blake’s, but how far that similarity 
extends is uncertain, as Mr. Blake, unlike Mr, Fyfe, has not as yet 
favoured your readers with any particulars of his ram. 

Ancholme Foundry, Brigg, March 8th. CHARLES L. Hert. 





Sir,—Will any of your correspondents favour me by stating 
whether the formula given by Rankine in his treatise on “ Prime 
a page 212, is or is not correct. The formula runs as 
ollows :— 

Let h be the lift, H the working head, L the length of the supply 
or driving pipe, and D its diameter. Then 

(| goalie 


L=28H =0142h; D= 10 = 200: 
Let Q be the supply in oubic feet _ second, of which q is lifted 


hieet. Q— gruns to waste at the depth H below the supply 
pond. Then the efficiency of the ram hes been found by ‘experi- 


ence to have the following average value :—4 - ; nearly. It 


will be seon that D plays a very important part here, 
London, March Sth. Apres MINor. 


pry 
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STEEL BOILERS. 

S1r,—The article in THe ENGINEER of the 21st January 
page 48, must have excited the interest of a great number of your 
readers. The subject is of paramount importance, and well deserves 
its full consideration in all conceivable directions; the practical 
observations related in said article are highly instructive. 

The adoption of steel in the construction of steam boilers seemed 


no doubt, in many minds, to promise brilliant results, considering | gh, 


its extraordinary toughnessand tensile strength, but, unfortunately, 
this metal has also other propa which are not favourable for 
the use in question. Everybody knows that no other material 
(except glass) is so subject to strains; any sheet of steel after being 
worked upon, contains some, more or less, according to the nature 
and amount of operations that have gone over it ; very careful and 
repeated annealing greatly lessens them, but will probably never 
efface them entirely, for supposing that the first annealing should, 
for example, reduce them to only half their strength, the second 
again to one half the remaining half, and so on, it will be seen that 
this way there is always a germ of them left, consequently no plate 
prepared to enter into the construction of a steam boiler could 
then be entirely exempt from strains. During the assemblage new 
ones are engendered by the riveting (particularly hend riveting, 
which tends to widen the rivet holes) and in caulking. A final 
annealing of the whole boiler might be of advantage did it not offer 
great difficulties. ; 

Keeping in view the very great natural strength of steel, it would 
be perhaps recommendable to use this metal nevertheless, and 
worth while to bestow every imaginable care and pains upon it, for 
some parts of a boiler at least. In regard to the main subject of 
the {article above cited, viz., fire-boxes, the supposition is made 
that another characteristic of the steel comes into play, which so 
yaluable and useful as it is for a great many purposes, is pre- 

udicial in this case, that is, the wonderful property of becomin: 

by submitting it to great differences of temperature. Fire an 
water produce this phenomenon, and here this metal is constantly 
pos 169 to said two agents, though their effects must be greatly 
tigated when acting simultaneously one on either side. It is 
highly bable that steel plates so exposed can not remain un- 
a sv 8 ay it is presumable that the strains lessened by. careful 
annealing will gradually again be restored to their full extent, and 

perhaps even beyond that. 

It has been reported that great brittleness has been observed 
in some pieces of the cracked plates; no doubt these corre- 
spond to the location of the burning fuel itself, and must be con- 
sidered as a resultant of the well-known influence of fire and water 
upon steel, When wood is used as fuel it is said steel fire-boxes 
suffer less or last longer. This is very natural; coal fire would do 
also less barm if the burning fuel was kept off the plates and 
merely the flame left to act.. But whatever may be the combustible, 
the heat must be kept comparatively low in steel fire-boxes ; if the 
temperature, in and outside, is allowed to differ much, it must 
prove fatal to such a structure. It is to be feared that even in 

eeping constantly the heat down to the lowest admissible degree, 
a steel fire-box is not positively secure, and may quite unexpectedly 
b a wreck, as it is not probable that a material which can 





inch, as written by him. This surely must be very exceptional. I 
regret I am unable to furnish analyses of the anthracite and Welsh 
ps but these may doubtless be obtained from Messrs. Penrose 
and Richards, Swansea, the patentees of the anthracite coke. The 
only information I can give relative to this matter is that the 
average percentage of ash in the best Welsh cokes varies from 
7 per cent. to 10 per cent. 

With regard to my experience as to the amount of work the 
anthracite coke will accomplish, I melt in my cupola, which is 
2ft. 3in. in diameter inside the lining at the charging hole, and 
2ft. Sin. at the bottom, with height only 6ft. from the bottom of 
the tapping hole to the bottom of the charging hole, one ton of 
iron with 126 lb. of coke, the quality of the iron consisting of one- 
third No. 1 Scotch, one-third No, 1 hematite, and one-third old 
cast serap. The fan I use is a Shiele’s, 24in. in diameter, running 
at 1700 revblutions per minute. I am now about raising my cupola 
another 4ft. and am putting down » Root’s blower. When this is 
done I am confident that with the anthracite coke I shall obtain 
much more economical results than your correspondent quoted in 
his first letter. ANOTHER IRONFOUNDER, 

Morriston, March 7th. 





HYDRAULIC RAMS. 

Str,—I no longer wonder at the discrepancies in the perform- 
ance of the rams given by Mr. Fyfe. It is extremely difficult to 
arrive at the actual measurement of the effluent water from a ram, 
unless a large cistern of known capacity is provided to receive it, 
I have condemned a long series of experiments, except for 
comparison, on account of the impossibility of accurately measur- 
ing the waste water. I am now fitting up fresh experimental 
apparatus with a proper gauging trough. I yaome to make a new 
series of experiments in a short time, and shall be glad to give your 
readers the results. I think that Mr. Fyfe has used a pe a | 
expression when he says, “I will give Mr. Hett one exam 
how the discharge is reduced in a long, delivery pipe.” He 
have said in too small a delivery pipe. A fin. pipe is quite inade- 





jump from the greatest tenacity to the greatest brittleness when 
rought successively from fire to water, should remain entirely in- 
sensible under such conditions as fire-boxes are. 

Whether these conclusions, based upon the above-mentioned 
article, are correct or not, it seems very desirable that experiments 
be made on.pieces of steel of all shapes, being subjected at the 
same time partly to fire and partly toa cooling medium, for various 
periods, and examine the conditions of the differently situated 
particles, Positive information about the behaviour and fitness of 
steel as heating surfaces is indeed very much needed to prevent 
further repeated malconstruction, Certainly not a few of your 
readers have the necessary fatilities at hand for executing such 
experiments, and perhaps also the generosity to give in time 
publicity to them for the benefit of science. 

St. Gallen, Switzerland, March, 1876. E. A. Bourry, C.E, 





BOILER EXPLOSIONS, 


Srr,—I am induced to trou‘le you to insert another letter on 
this subject, from the perusal of a report by Mr. Lavington E. 
Fletcher, of the Manchester Steam Users’ Association, on the 
boiler explosion on board the steam screw tug Prince of Wales, 
whilst towing two barges on the river Medway, about four o'clock 
on 9th February. : i 

The boiler is described as marine, multitubular, internally fired, 
cylindrical in the shell, flat-ended, and laid horizontally 38 t. long, 


T am not about to criticise the evide.ce of which the above is a 
summary, or to throw a doubt upon the facts, but I wish to ask 
your readers whether the following sentence is to be accepted as 
strictly correct. Mr. Fletcher says, “‘ Had the boiler been suitably 
proportioned, the ends would have been stronger than the cylindrical 
portion of the shell, instead of the cylindrical portion being stronger 
than the ends. This can be clearly established on mathematical 
principles, and has been exemplified in practice by a series of experi- 
ments recently conducted by the Manchester Steam Users’ 
Association, in which a Lancashire boiler, 7ft. diameter, has been 
repeatedly burst by hydraulic pressure in order to set any questions 
of this sort at rest.” 

T am at a loss to know how a fiat end can be “suitably propor- 
tioned ” to become stronger than the i ange 7 shell, and shall be 
glad to hear the mathematical principles which will establish the 
assertion, Next, I am at a loss to know how “ experiments ” can 
be called ‘‘ practice,” however often a boiler may be ruptured. 
These experiments, with particulars of the boiler pressures, &c,, 
would no doubt be interesting to all boiler owners and makers if 
they were given in your columns, 

For my own , Lregret that while Mr. Fletcher has endeavoured 
to give an explanation, he should appear to do so by an assertion 
so generally believed to be wrong, and this without other facts 
than mathematical principles and experiments by himself thus 
shadowed forth. Surely, while aiming at so high a position in 
boiler science, and in the interest of public safety, we have a right 
to expect that when he is called in to report upon such a case, he 
should avoid such errors as he would condemn in others; and I 
think he will be glad of the opportunity to explain what would 
have been the suitable proportions, and to prove them by mathe- 
matical principles involved in the case of the boiler under 
consideration. I can quite understand that the boiler was 
insufficiently stayed, and that the stays would have been better 
for having nuts on, but this involves no new theory, though it 
would have rendered the boiler stronger. 

There is one other subject which is of great importance, and I 
have not noticed it being referred to, We are told that the spring 

ce could be screwed down to give 1401b. pressure, Now 
suppose it screwed as far as the pointer would in the slot, 
what range is there beyond that for the lever to lift and allow the 
steam to escape? It is too often the case that there is not more 
than quarter of an inch; so as this lever was six to one, there 
would be a very small aperture in the valve. But in some cases the 
lever can be screwed hard down, Borer. 

March 4th, 





OUR IRONCLADS. 

S1r,—In THE ENGINEER of the 3rd of this month you suggested 
double 4}in, plates, with a space for air 5ft. or 6ft. between them, 
as a protection sgunet shot. Ihave for some years believed that 
a water space of much less depth between two plates would be 
very desirable. I would fill this space with water from below 
when in fighting trim, leaving one or more holes of limited 
diameter for that purpose. Supposing a shot struck the outer 
skin, its force of impact ‘ould be distributed over the entire body 
of water confined between the plates, and it would drive out a 
portion through the holes, The water would return again if the 
ot had not pierced the plate; but, if it were proved that the 
shot would rupture these plates, then they should be made in air- 
tight compartments, each section being complete in itself. The 
same system would be equally available for land batteries or 
shields. From numerous causes I have been unable to test these 
opinions experimentally, as I have long hoped to do. 

Alcester, March 14th. ae H. WALKER. 


STEAM PUMPS. 

S1r,—My attention has been called to a notice in your issue of 
March 3rd, 1876, of the trial of a direct-acting steam pump of an 
improved pups constructed by Messrs. Hayward ies er and Co.; 
‘na I can fully bear out what you there say as to the steadiness 
and reliability of this pump in working, as I have for the last three 
and a-half years been making steam pumps, under:a patent taken 
out by me, which are identical in principle and mode of action 
with that described in your notice. I must, however, take excep- 
tion tothe description that ‘‘a small universal cylinder is mounted 
on the top of the large one,” as the ports in this smaller top cylin- 
der differ from those in the ‘‘ Universal,” and the movement of 
the piston of this so-called universal cylinder, instead of being 
entirely controlled within itself, is, in consequence of the difference 
in the ports, dependent on the motion of the large piston below, 
and therefore it cannot be as described in the notice—‘‘ a small 
universal cylinder placed upon the top of the large cylinder.” As 
the article in your paper, if left unchallenged, is calculated to do 
me great injustice and injury, I must beg the favour of your inser- 
tion of this letter in your next publication. W. W. Tonkin, 

221, Brixton-road, London, 8.W., March 14th, 








Formmna CHANNELS IN River Bars.—An experiment, which 
seems likely to give good results, is now being made on a large 
scale in Holland, having already been tricd to a small extent at 
Terschelling, near the entrance to the Zuyder Zee. From a com- 
munication made by Mr. V. H. Termeulen to the journal of 
the Holland Royal Institution of Engineers, it appears that piles, 
4in. in diameter, are driven into the sand in a row about a foot 
from centre to centre, so as to leave a height of 16in. projecting 
above the bottom, The water, though but of slight depth, scours 
away the sand at the foot of each pile, so that in a short time they 
would be completely laid bare and washed away were they not 
kept in position by a chain, which prevents them from floating. 
The whole row of piles thus gradually sinks just in proportion as 
the bottom is washed away; and, if the direction of the row he at 
right angles to the bar, the latter will be divided by an artificial 
channel on one side of the chain, It also sometimes happens, 
when the current is subject to changes of direction, that a channel 
is formed on both sides of the chain. 


Frre-DAmMP.—The recent accident in the Jabin pit at St. Etienne, 
in the department of the Loire, gave rise to an interesting discus- 
sion at a recent séance of the Académie des Sciences, as to the 
means now available for averting similar catastrophes. M. Azema 
proposed to replace ordinary safety lamps by electrical lamps, 
completely closed, and which should be extinguished on any attempt 
being made to open them. M. Faye, on the contrary, advocated 
the disposal of naked lights every ten metres, which, in his «pinion, 
would cause the danger to disappear as it arose. M. Berthelot, 
having made several experiments on this subject by means of mix- 
tures of gas and air in defined proportions, opposed this method, 
as he had always found that an explosion occurred suddeniy at 
the moment the gas attained a certain proportion. He had, 
however, observed that when the mixture was not a very intimate 
one—as was the case in collieries—a partial ignition only took 
place, which was confined to those portions of the mixture in 
which the gas had attained its dangerous proportion, and this 
without causing an explosion of the neighbouring pertions which 
contained a smaller percentage of gas. But the conditions under 
which this phenomenon occurred were so critical, that it was 
impossible to hope of turning it to account for getting rid of the 
gas in a colliery ; besides, these explosions, partial though they 
were, did not occur without danger, for they always rendered the 





5ft. Gin, diameter, with internal flue 3ft. din. di 

chamber, and twenty-six small return tubes. The shell and flue 
plates are given as yin. thick, the front plate jin. thick at the 
upper and 4in. in the lower part, the back ad $in., the combus- 
tion chamber fin. in front and yin. in the back ; the back of this 
chamber being stayed to the back plate by thirteen studs of lin. dia- 
meter. The is said to have exploded by these studs having 
given way owing to to bear more than 40 1b, pressure, 
while the spring balance allow 140 lb, to be put on, 





atmosphere irrespirable. M. Boussingault attributed the explosion 
to an excessive ventilation. M. Daubré stated that in the petroleum 
mines of Alsace, the miners were obliged to test their lamps 
before going down the pit, and this they ‘did in the following 
manner. + the bottom of a jar open at the _ is placed a small 

uantity of petroleum spirit, the vapour of which mingles with 
the air in the jar, and thus forms an explosive mixture. Every 
miner has to his lamp into this jar, and if the wire gauze 
is in any way ive, it is proved by a slight explosion, 





THE ENGINEER Marcu 17, 1876. 








COMPOUND PUMPING ENGINE AT THE BELCHER SILVER MINE, NEVADA. 


THE RISDON IRONWORKS COMPANY, SAN FRAN CISCO, ENGINEERS. : 
(For description see page 187.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
A.—Messrs, GEROLD and Co. 
LEIPSIC.—A. 3 a 
NEW YORK —Witimer and Rogers, 47, Nassau-street. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
faery apse grrr ln nye legibly directed by the 

- writer to himself, but bearing & 2d. postage stamp, in order that, 
“answers received by us may be yorwarded to their inatis No 

notice will be taken of communications which do not comply with 


these instructions. . 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied: by tlle name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No nptice whatever will be taken of anonymous 

. communications, - Pk ie 

J.G. L 8.—We do not know of any recipe for cleaning vellum. Perhaps 
some of our readers can help you. 
applied very carefully, with sugcess. Ne 

R.—New belting will be the better for a slight dressing of whale oil, When it 
has stretched and come to its bearings a little ordinary machine oil put on 
the pulleys now and then will keep the belt pliable, and ent it 
cracking. The lime used as you propose will injure lagging, but a 
coating of plaster, such as rooms are plastered with, and allowed to dry 
before the wood is put in, will answer very well.. ° 

H.—Use a cast iron uptake, put.a little sodd into the boiler every week, and 
bldw of all the water the boiler has been at ,work for six or seven 
hours.” If you cay obtain rain-water, use that as feed whenever you can. 

jt will loosen and remove deposit in many cases. 

A’ Victim.—As we recollect your letter, it was not worded as you state, A. 
maintaining that a rectangle half an inch square had an area of one-fourth 
of a square inch,ahile B. asserted that the area was half an inch. This 
being the case, our reply was perfectly correct. A. was right and B. was 
wrong. Weare at a loss to understand how two intelligent men, possessing 
a moderaté education, coutd have been for a moment in doubt. The areaof 
any surface bounded by straight lines making four right angles, is found 
by multiplying the length of a short side by that of long side. The pro- 
duct is the avea in terms of the length of the sides. Thus,in arectangle with 

ides 3ft. and 5ft. long respectively, the area will be= 3 X 5 = 15 square feet. 
If the lengths are expressed in fractions then the rules which apply to the 
multiplication of fractions come,into operation. Thus, the area of a figure 
half an inch sen is found to be = ‘5 X -5'= 25, dr one-fourth of a 
square inch. We trust that you will find this answer sufficiently explicit. 
We regret that you lost your bet, because you were in the right ; we are still 
more sorry that you should lose your temper because you are in the wrong. 


-  CHROMEISEN, ‘ 
(To the Editor of The Engineer.) , 
Sir,—Will any of your readers inform us where the above can be 
obtained? How is it made commercially ? ; J. anp F, H. 


PICKERING’S GOVERNORS. 
(To the Editor of The Engineer.). 
Srr,—Will any correspondent kind]: ve 
agents for Pickoring’s iigh-apeed pons vt BP nee ow 
March 14th. ——- 
HOT-PRESSING: MACHINES, 
(To the Bditor of The Engineer.) 


Sir,—We should feel obliged if any correspondents could gi 
names of manufacturers of small hot*pressing asp ana give us the 


“RR. AND Co, 
Tue Ex be had, pa oo gs 
HE ENGINEER can 5 an; in town or country 
at the various railway stations; or it can, Y preferred, be supplied direct 





from the office, on the following terms (paid in advance):— 
Half-yearly (including double number).. .. .. £0 148, 6d, 
Yearly (including two double numbers)... .. .. £1 98. Od. 


S credit occur, an extra charge of two shillings and sixpence per annu' 

be made. Tue ENGINEER is registered for Sannawaes ard. — 

Cloth Cases for binding Tak EncineEer Volume, price 2s. 6d. each 

The following Volumes of Tuk ENGINEER can be had, price 18s, each—Vols. 

5, 10, 14, 24, 25, 26, 38, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 

- received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Ojjice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 

ra 


tes. 
Remittance by Post-office Order. — Aus! 


e tralia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, J 


apan, Mal 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 
ampton, £1 lés. 

Remittance by Bill in London.—A Buenos Ayres, Ceylon, France, 


and ria, Greece, Ionian Islands, Norway, Panama, Peru, Russia 
Spain, Sake, £1 16s, Chili, Bornes, and Java, £2 68. : ‘ 





ADVERTISEMENTS. 
*4* The charge for Advertisements of four lines and wnder is three shillings, 
Sor every two lines afterwards one shilling and sixperce; odd lines 


are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 


single. advertisements from the country must be accompanied by stamps in 
yment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD “3EFORE Six O'CLOCK ON 

‘ubrspay Evenine 1 rach Weex. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Riche; ali 

other letters to be addressed to the Bditor of Tux ENGINEER, 163, Strand. 














MEETINGS NEXT WEEK. 

InstITUTION oF CiviL ENGINEERS.—Tuesday, March 2Ist, at 8 p.m. : 
ante as Lift at Anderton, on the River Weaver,’ by 8. Sen, 
‘Soctery oF ENGINEERS. —Monday, March 20th, at 7.30 


.m, : Adjourned 
discussion on Mr. Nursey’s paper on ‘‘ The Channel Ra‘ 5 ’ 


way.” 








MARRIAGE. 
On Wednesday, March 15th, Mr. WittiaM Sitver Haut, of Abbey 
House and the Abbey Engine Works, Nuneaton, to Kare; third daughter 
of Mr. Richard Gresham Barber, of Bagnall, Cinder-hill, near Notting! 
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ENGLAND'S NAVY. 

Mr. E, J. REED, not long since, argued in the of 
the Times that the naval power of England was inade- 
quate’ to her requirements. He classified her ships, drew 
somewhat arbitrary lines of demarcation between the 
efficient and non-efficient vessels, and arrived at the con- 
clusioa that she d but twelve armour-clad ships 
competent to fight in line of battle. To these statements 
exception was taken on two grounds. It was urged, in 
the first place, that _— ships which the late Chief Con- 
structor pronounced all but useless, were, on the contrary, 
sufficiently powerful to perform very important duties; 
and, in the second place, that even if it were admitted that 
we did possess but a dozen first-class fighting ships, yet 
that this was a ter force than any two other naval 


[oO 


We have used a damp silk handkerchief, | P 


stating generally that he did not allow that the former 
)position was accurate, although there was some force in 

e point; and he promised that he would take an early 
eae A to substantiate his statements in the House 
Commons. This opportunity occurred on Monday night. 
Mr, Reed spoke at some length, and urged on the House 
the necessity for adding more ironclads to’our navy. He 
was ch once or, twice, and the feeling of the House 
was to a great extent with him at first; but, as he pro- 
ceeded, it became evident that he had really nothing to 
add to what he had already stated in -the 7imes, and it is 
not too much to say that he entirely failed to prove that 
any other-naval Power possesses a navy like that of Eng- 
land, or that any two-or even three of the continental 
navies would be competent, when combined, to cope with 
the twelve first-class men-of-war which Mr. Reed admits 
we . ‘Mr. Reed has again broken dowp in the réle 
of alarniist, and he has injured a really good cause by the 
perilous e ration to which he is so prone, when dealing 
with“the ships of arty other country but his own. We are 
repared, and so are most well-informed persons, to admit 
that England should spend more money on the construc- 
tion of ironclad ships; but this is a totally different thing 
from gsserting that, as matters stand, the navy of 
England is now, or soon will be, too weak. The work of 
constructing ironclads should proceed, but only because 
ships of war will not last for ever, and other nations are 
building them. Mr, Reed’s main ent has nothing 
to do with this aspect of affairs. It is true that he uses the 
activity of foreign Governments as an inducement for Mr. 
Hunt to-bestir himself ; but this has no application to the 
proposition which he undertook to demonstrate. His asser- 
tion, as we understood him, was that any two'other nations, 
such as France and Russia, or Russia and Germany, by com- 
bining their fleets, could imperil the power of England at 
sea, and that at this moment, and for this reason, England 
rage roceed oe delay to build more ironclads. It 
is we own that Mr. ‘2 Speed exceptional powers 
of preset information, and his mae fr wh of 
the strength of foreign navies was looked for with some 
anxiety. It proved delightfully disappointing. Mr. Reed’s 
terrors have, it appears, no better foundation than the 
very innocent fact that France, and Russia, and Germany, 
have together a greater tonnage of ironclads than we 
have.. Thus, France has 84,000 tons afloat, Germany 
53,000, Italy 37,500, Russia 29,000, Turkey 59,900, 
Austria 35,000, making in all, say, 300,000, against 113,500 
English. Mr. Reed stated that “he been asked 
whether he could. name any three Powers which, putting 
their efficient ironclads together, would be equal to our 
own. His answer was that a combination of three Powers 
was not necessary. France and Italy, or France and 
Russia, or France and Turkey, or France and Austria, 
would have a combined fleet which would come up to 
ours.” We are obliged to Mr. Reed for thus narrowin 
the issue, because it saves us the trouble of dealing wit 
more than a couple of navies, instead of with all. It will 
suffice to take any one of the combinations Mr. Reed has 
named to prove that he is mistaken in his views. 

It will be seen that he finds it impossible to dispense 
with France in his combinations. Now; nothing is, we 
believe, more unlikely than that France should form any 
continental combination against England. The only 
possible combination in the present state of politics is that 
of Germany and Russia against us, and in such a case we 
would probably have the Turkish navy on our side. But 
waiving this point, let us proceed to consider what sort of 
fleet France and Russia combined could send to sea. The 
aggregate ironclad tonnage of these two nations is 113,000, 
or, say, precisely that of England. So far this is equality, 
but an equality delusive to the last degree. e 
tonnage of ships is no measure of their offensive or 
defensive powers; and the numerical statement on which 
Mr. Reed based his arguments, no more represents the 
comparative naval strength of this and any other nation, 
than would a list of the names of the captains and 
admirals commanding the respective navies to which 
reference was made. Mr. Reed would have shot closer to 
the mark had he given the number of to be sent to 
to sea by the various Powers named; but even then he 
would have missed his aim. Let us endeavour to draw a 
more accurate comparison. This we shall base on the 
thickness of armour and the weight of the guns which can 
be sent to sea by France, Russia, and England, because 
these are the principal measures of the naval strength of any 
nation in so far as it depends on ships without regard to 
men. We shall assume that Mr. Reed is correct, and that 
we have only twelve first-class fighting ships on which to 
rely, viz., the Audacious, Invincible, Iron Duke, Swift- 
sure, Triumph, Hercules, Sultan, Bellerophon, Penelope, 
Monarch, Devastation, and Thunderer. But we must 
limit the naval strength of France and Russia. in the same 
way, and take account only of their first-class ships, 
because it is not disputed that our second-class ships will 
be ableito account satisfactorily for the second-class vessels 
of ‘ible foes. 

rance has sixteen ships which are ranked as first-class. 

Of these, two—the Friedland and Richelieu—each. carry 
eight 18-ton and two 12-ton guns, The armour ci these 
vessels is 8}in. and 5hin. Next come ten ee each 
mounting eight 12-ton and four 7-ton guns. The plating of 
these vessels is 6in. and 4}in thick. Then we have one 
ship, with 4in. armour, mounting two 12-ton and ten 7-ton 
guns. And, lastly, three ships, with 7in. and 5}in. armour, 
each mounting four 18-ton and four 7-ton guns. We have 
here an aggregate of twenty-eight 18-ton guns, eighty-six 
12-ton guns, and seventy-two 7-ton guns. So much for 
France. Now for Russia: We have two ships each 
mounting two 35-ton guns, and two each mounting 25-ton 
guns, and one ship mounting four 9-ton and two 6$-ton 
os. The armour of these ships varies in’ thickness 


een 6in. and 4}in. These may be called eh 
‘ships, and appear to be the only ships which it would be 
fair to match against the fleet of England. There are, it 
is true, four turret ships, each mounting two 35-ton guns; 
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Powers could send to sea in case of war, Mr. Reed replied, 


practically of little account in a naval Neg BO" although 
very useful for defending a coast. It will be seen, 
then, that the united force of France and Russia 
amounts to but pay Bs ships, all comparatively thinl 
plated, while those of Russia are so slow that En lish 
ships could choose their own places, and sink them at long 
range. Against this combined fleet England could send— 
first, the Devastation and the Thunderer, the first mounting 
four 35-ton guns, and the latter four 38-ton These 
ships are protected by armour 12in. thick. ‘Then we have 
the two rams, Rupert and Hotspur, with 8in. and 14in. 
armour, and hak mounting two 18-ton guns; the 
Monarch, with 12in. plates and four 25-ton s; the 
‘Sultan, with eight 18-ton guns and 1l0in. and 12in. 
plates. We have here six vessels mounting eight 35-ton 
, twelve 18-ton guns, and four 25-ton guns, 
ides several other ships, the — of which 
we need not give, because we have named a fleet 
uite powerful enough to destroy the combined fleets of 
ussia and France. The weak points about the ships of 
these two nations are, the thinness of their armour-plates, 
and their comparatively slow speeds. The English ships 
could, with the greatest ease, keep at just such a range 
that their armour would protect them, while they plumped 
shells through the thin sides of the Russian cad French 
men-of-war. We must not stop here, however, because we 
shall have in a very short time ironclad ships completed 
with which no other nation, except, perhaps, Italy, will 
have anything to compete. ese are the Alexandra, 
the i a and the Inflexible, which will carry 
8l-ton guris. It is not too much, perhaps, to say that the 
Dreadnought alone would be a match for at least one-half 
the French navy, while the Russians are only dangerous 
because of the great size of the guns which they carry. 
We can hardly believe that any one will attach much im- 
portance to Mr. Reed’s novel system of measuring the 
wer of a fleet by its tonnage alone, with the facts we 
ve given before their eyes. 

When Mr. Reed ceases to be an alarmist he is usually 
instructive, and we cordially endorse all that he has said 
against the mistaken policy of abandoning the construc- 
tion of ironclad ships. He gave utterance to a compara- 
tively new argument in favour of ironclads on Monday 
night, pointing out that nothing that can be said in 
favour of unarmoured ships for cruising purposes will apply 
to vessels which have to do battle with forts. An un- 
armoured ship at sea may choose her own position and fight 
very much as she pleases; but the conditions of naval war- 
fare are quite altered when ships have to force an entrance 
into a harbour, or directly attack forts, as was the case 
during the Russian war. The true policy of construction 
is to go on building ironclads Stik ony improvement 
which ‘science can suggest, but with the limitation that 
none shall be plated with less than 14in. of solid iron 
or its equivalent, and to take care at the same time ‘that a 
sufficient supply is kept up of practically unarmoured ships 
to “ police the seas.” We say practically unarmoured, be- 
cause no attempt should be made to keep out shells, which 
are much better allowed 4o go right through and through 
on the chance that they will not burst between decks, but 
some protection should be afforded to the men serving the 
guns from the effects of grape and canister. Two un- 
armoured ships would fight each other in the present day 
very much as the old frigates fought, and at close quarters 
large howitzers might be found more effective than heavy 
guns. What the nature of the protection should be re- 
mains to be seen. 

Mr. Ward Hunt moved the navy estimates on Monday 
night. It will suffice to state here that he does not con- 
template the laying down of any more ironclads just at 
present, but he has ordered six gunboats and two sloops 
to be built by contract, and he proposes to contract for 
twelvé additional gunboats, four torpedo ships, and six 
corvettes, while three new sloops will be built in the 
Government dockyards. This will make for the official 
year 4000 tons of unarmoured ships, while 5200 tons of 
armoured ships will be proceeded with. No details have 
been made public as regards the power or dimensions of the 
gunboats, but they are a class of vessel which is likely to 
prove very useful, and which is much wanted. As regards 
the progress being made with ironclads, it will suffice to 
state that the Inflexible will be launched next month, the 
Dreadnought will be ready for sea in July, 1877, and the 
Thunderer will be in commission in about twelve months. 
All the ships could be completed much sooner if it were 
necessary. 


THE TEMPERATURE OF BOILER PLATES. 


A FAvouriTE theory, always brought forward when the 
circumstances of a boiler explosion are being investigated, 
has long been used to explain the collapse of flues and the 
rending of plates. According to this theory, plates become 
overheated, consequently too weak to withstand the 
strain to which they are exposed, and an explosicn results. 
As this theory tells greatly in favour of boiler makers and 
boiler users, it is not remarkable that it enjoys widespread 
popularity. When a boiler gives way with disastrous 
violence the stoker is usually killed, and no indisputable 
evidence is available as to whether there was or was not 
sufficient water in the boiler at the moment of the 
catastrophe. ‘The crown plates over the furnace are care- 
fully examined, and if the slightest trace of overheating 
can be detected, all the blame is laid at the stoker’s door. 
After all, it cannot hurt him; and it is better that a dead 
man should be accused of carelessness than that a living 
owner or boiler maker yet in existence should be held up 
to opprobrium, either for making a bad boiler or using 
one woefully out of repair. Now, it appears to us that this 
theory is daily misused, and that it will ultimately be treated 
with a contempt which it does not deserve. It is beyond 
quate that boilers do explode occasionally because 
bi Uke in etaaihthag ihe Pagnemie e4'6 art teller to 
in ini a t boiler 
ascertain whether the plates were or were not overheated. 
That to which we object is the ing of witnesses to 
make them admit that a plate may have been hot, and the 
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no blame attaches to any one but the unfortunate stoker, 
who cares nothing for juries. Instances have come under 
our knowledge where this misuse of a theory was employed 
with excellent effect by a clever lawyer. In one case an old 
worn-out boiler exploded simply because it was too weak 
to stand the pressure. The day before it exploded a large 

atch had been put on over the fire, and secured with four 
olts and nuts. The plate had been heated by the boiler 
makers in order to bend it to fit its place, and this plate 
was actually brought into court and used to prove that 
the water was too low at the time of the explosion. This 
happened some years since, when boiler insurance com- 
panies were well-nigh unknown. In another case, a boiler 
—single-flued Cornish—was worked for about one month 
at a pressure of 60 b., the theoretical collapsing pressure 
of the flue being a little over 701b. The boiler exploded, 
and killed two men; but the maker and user escaped all 
blame on the ground that the crown plates had been suf- 
fered to get red-hot. It is time that the theory was placed 
on a more rational basis; and while it can be shown on the 
one hand that boiler explosions do net result directly from 
overheating as often as some persons would have the world 
believe, on the other hand an unrecognised system of over- 
heating may proceed for a long time without detection, 
and ultimately cause the destruction of a boiler. 

If a boiler is properly proportioned and possesses a 
sufficient margin of safety, it will stand a great deal of 
overheating without giving way. Boilers of the externally- 
fired class are not unfrequently so set that they are liable 
to be made red-hot high up the sides while still containing 
a large quantity of water, but no explosion need follow. 
In our own experience a boiler of this type was suffered to 
become totally empty by the proprietor of a tanyard, who 
undertook the duties of a stoker for one day only. The 
whole bottom of the boiler, then carrying about 60 Ib., 
was made literally red-hot; but nothing worse followed 
than the leaking of every seam in the boiler below what 
ought to have been the water level. A boiler, when pro- 
perly worked and of the best iron, should not have a 
greater strain than 10,000 lb. per square inch of section 
put on the plates, while for second-rate iron the strain 
should not exceed 6000 lb. Fairbairn’s experiments proved 
that the strength of a boiler plate when cold being 22 tons 
per square inch, at 340 deg. it was nearly the same, 
while at a dull red it only fell to a little over 15 tons, 
or 33,600Ib. In other words, the factor of safety 
still remaining would have been 3°36. If the working pres- 
sure had only strained the plates to 6000 lb. the factor 
would have been 5°5. When the crown plate of a flue is 
overheated the case is somewhat altered, because the iron 
is there exposed not to a tensile but to a compressive strain ; 
yet, even under these circumstances, if a flue is well shaped 
and properly supported by angle iron rings it may be 
often made red-hot without causing an accident; and 
it- is not easy to find many steamships which have 
old boilers in which the crown plates of one or more 
furnaces have not come down. We mention these 
facts because they go to show that even where it has 
been clearly proved that a boiler plate has been over- 
heated, it by no means follows that the explosion 
was a result of shortness of water. The fact that a 
boiler has been overheated should never be suffered to 
stop further investigation, or to screen users of old, worn- 
out, or imperfectly amade boilers. It is little short of 
criminal in the present day, for example, to use 
internally-fired boilers, the flues of which are not supported 
by angle iron rings. If an unstrengthened flue collapses 
because it has been suffered to get red-hot, the collapse 
will be probably quite as much a result of the want of ring 
stays as of the overheating; and the presence of evidence 
of the latter should not be allowed as an excuse for the 
absence of the former. ~ 

There is another aspect of the question of overheating 
which deserves more attention than it has hitherto re- 
ceived, It is usually assumed that so long as a boiler 
plate is kept in contact with water it cannot acquire a 
temperature much in excess of that of the water. This is 
true, however, only under certain conditions which do not 
always obtain in practice. These are, that the plates should 
not be very thick, or the furnace temperature very intense. 
We are not now speaking of the phenomena of repulsion— 
the drivingaway of water from a plate because it is too hot. 
We are dealing with the hypothesis that a plate can be 
overheated while it is in proper‘contact with water at one 
side. It is evident that it is anite practicable to make 
one end of a comparatively short. iron bar red-hot while 
the other is immersed in cold water. In the same way 
one side of a thick plate may be made red-hot while the 
other is kept down to 250 deg. The point turns solely on 
the thickness of the plate, its emissive, and absorbing 
powers, its conducting capacity, and the temperatures at 
opposite sides. So far as we are aware, no experiments on 
anything like a practical scale have ever been made to 
determine the temperature of the under and upper 
side of the crown plate of a locomotive fire-box 
for example; and this is much to be regretted, because 
there is reason to think that information on this point 
would go far to explain the deterioration of boiler plates 
under certain circumstances. It is known, for example, 
that the iron in the flues of boilers worked by the waste 
heat from ball and’ puddling furnaces is soon destroyed, 
unless great precautions are taken to prevent the impact 
of flame. It is taken for granted that this happens 
because the water is driven away from the iron; but it is 
quite possible that the water does not leave the iron, but 
that the outside of the plate is made much hotter than that 
next the water. This view is supported by the circum- 
stance that thin plates stand better than thick. Thus 
it has been found in the railway practice of the United 
States, that when anthracite is used as fuel, with a sharp 
draught, fire-box plates of iron fin. thick last longer than 
plates gin. thick. Indeed, the latter are found to “ waste ” 
very rapidly down to the former dimensions, after which 
they do not become thinner. Now if the absolute repulsion 
of the water from the plates was the destructive element, 
then a thin plate would enjoy no greater immunity than a 
thick one, There is then abundant reason to believe that 





boiler plates may be hotter, possibly by a few 100 deg. at 
the fire than they are at the water-side; and, if this be 
the case, we have at once an explanation of the somewhat 
mysterious process of deterioration which goes on in boiler 
furnace plates. A plate of tough malleable iron, worked 
as a furnace crown, will, in the course of a few years, 
months, or weeks, according to circumstances, become 
brittle and crystalline, and will lose much of its tensile 
strength; examined closely, it will be seen that this results 
from a distinct molecular change in the metal. This 
change, we submit, is brought about in some such way as 
this. The outer surface of the plate expanding more than 
the inner will set up a strain which will tend to bend the 
plate. This is resisted more or less by the conditions 
under which the boiler is employed. We have then 
a lamina of iron heated moderately and severely strained 
by expansion. Now, M. Tresca, in his researches on 
the flow of solids, has shown that under such con- 
ditions a rearrangement of molecules takes place. <A 
simple instance may be found in a lead pipe. If this be 
suspended on suitable bearings at a proper distance apart, 
it will be found that although the pipe remains straight 
at first, it will begin at last to bend down in the middle, 
and this more readily if a current of steam be passed 
through it. The particles re-arrange themselves, and the 
pipe becomes‘permanently bent or “set.” In like manner 
the particles in the boiler plates re-dispose themselves, and 
as we have said, the laminz of the plate next the fire 
become longer than those next the water. But the heat 
is not maintained constantly, and when the boiler is cooled 
down a new set of strains is set up, and the molecules of 
the iron are compelled to seek a new arrangement. If 
such a process be continued sufficiently long the result will 
be a modification of structure, which will entail loss of 
fibre, and, of course, crystallisation. On examination of 
specimens of the plates, evidence will be found that they 
have been overheated, not, be it observed, the evidence 
of colour, which shows that the overheating has been 
sudden and temporary, but that peculiar change of 
internal texture which is said to accompany overheating. 
No intelligent perception of the difference between 
henomena will be displayed by ordinary witnesses, 
seca and it is not impossible that a coroner may 
be told that the boiler has often been allowed to get 
short of water when nothing of the kind really took 
place, the true cause of the mischief being simply that 
in ordinary work one side of the plate was always 
much hotter than the other when the furnace was 
fairly going. We have said enough, we think, to show that 
the possibility of such overheating exists ; it now remains 
for some competent experimentalist interested in these 
questions to ascertain by direct test what is the temperature 
of the two sides of the crown plate of a locomotive, of a 
Cornish, and of a furnace boiler. Some ingenuity will be 


required to effect this object, but we believe that the diffi- 
culties standing in the way can be easily overcome. 


A HEAVY ARMOUR-PLATE, 

In hardly any respect has such mechanical excellence been 
attained, so far as rolling is concerned, as in the manufac- 
ture of armour-plates, This branch of the iron trade is of com- 
paratively recent introduction, having been commenced on a 
small scale by Sir John Brown—then Mr. John Brown—of the 
Atlas Works, Sheffield, rather more than ten years ago. At first, 
plates of three or four inches were the maximum sizes attempted. 
A good deal of difficulty was primarily experienced in inducing 
the various Governments to take up the question of protecting 
vessels by this novel means, but at length Mr. Brown succeeded 
with the British Admiralty authorities, and from that time to 
the present there has been no retrograde step in the industry. 
The cost of the original plant was necessarily enormously heavy, 
and there are, we believe, still stories current in Sheffield as to 
the difficulties attendant upon its erection. It was put down, 
however, and the process as at first carried out at the Atlas 
Works became so great a success in all respects that after a 
time Messrs. Cammell and Co. resolved to go into the trade in 
friendly competition with the neighbouring concern, which had 
by that time been transferred to John Brown and Co. No other 
firm or company has since ventured to enter into competition 
with the two Sheffield companies, the cost of the plant and risks 
attendant upon the process itself being so great as to keep all 
ordinary capitalists wholly in the background. From the modest 
original 3in. or 4in. plates advances as to size have constantly been 
made, the average greatest thickness attained having been 14in. 
Even this has now been exceeded, a plate having been rolled on 
Wednesday by Messrs. Cammell and Co. for the Italian Govern- 
ment of the enormous thickness of 22in. As most of our readers 
are well aware, these plates, of whatever bulk, are composed of a 
number of inch, or rather thicker, plates of the best iron 
piled on the top of each other to a size sufficient to allow 
of the attenuation consequent upon going through the rolls 
several times. The pile is heated in a very large furnace 
until it has assumed a white heat, and is then mechani- 
cally withdrawn by means of very strong tongs and chains 
actuated by an overhead gearing to the rolls, the upper one of which 
is about 4ft. in diameter ; these rolls are driven by an engine of 
800-horse power. Once fairly gripped the plate is passed through 
and reversed with comparative ease. After having been rolled 
the plate is taken to the planing shop, where it is cut to its 
required dimensions, planed, bored, slotted and finished off. 
The great plate to which we have just alluded has been rolled 
experimentally for the Pandolo and Diulio, vessels of the Italian 
Government which are respectively being built at the dockyards 
at La Spezzia and Castellamare. The thickest plate ever previ- 
ously rolled has been 14in. The plate in question weighs 35 tons, 
and measures 18ft. in length by 5ft. in width and 22in. in 
finished thickness. It was in the furnace about 26 hours, and 
took nearly 35 tons of coal to bring it up to the requisite heat. 
The rolling was accomplished quite satisfactorily in the presence 
of a number of visitors. The guns to be used against these 
plates will be 100 tons, 30ft. in length, 19in. bore, and will throw 
shot of about a ton in weight each. 


THE SNARES OF TELEGRAPHERS. 


Is it not time that telegraph engineers should awake to the 
fact that in spreading a network of wire over the streets of the 
metropolis they are really setting snares of a very dangerous 
nature? These gentlemen have had several warnings. Some 
years since a wire fell across one of our principal thoroughfares 
and swept an unfortunate outside passenger off the top of an 
omnibus, killing him at once, During the gales of this week 





one man at least had his head nearly severed from his body by a 
telegraph wire, while a Hansom cab driver and horse were so 
closely entangled by another wire which suddenly descended on 
them from aloft, that the driver was injured, and the horse, 
after he was extricated, had to be killed Several . minor 
accidents occurred from the same cause—the overturning of the 
masts erected on the tops of houses to carry telegraph wires. 
Nor is it in towns alone that serious dangers are incurred from 
the overhead wire system. On the Great Western Railway the 
Empress of Austria’s special train was detained for some hours 
between Windsor and London by the overturning of miles of 
telegraph posts, and the block system was practically suspended 
for some time until repairs could be effected. In London and 
large towns telegraph wires ought to run underground, as they 
do still in many districts—along Fleet-street and the Strand, for 
example. As for railway companies, they should, when possible, 
put their posts up so far from the permanent way that when the © 
former are blown down they may not fall on the latter. We 
may perhaps leave the railway companies to look after them- 
selves, but some precautions ought to be taken to guard against 
a new metropolitan danger, which Sir John Hawkshaw has very 
properly explained to be augmenting daily in magnitude by the 
rapid decay of wires which, although only up a few years, are 
rapidly becoming dangerously unsound. Householders may, per- 
haps, do something to this end. 


TRADERS BEWARE ! 

Mr, Henry Harprne, the secretary of the Chamber of Com- 
merce of Birmingham, warns manufacturers in that town that 
long firms, who were scattered by a previous public warning of 
his, have returned to Birmingham, and, by setting up bogus 
firms in different parts of the town, have obtained considerable 
quantities of goods by means of cross references. Mr. Harding 
says :—“ It may be said that if traders are so foolish as to part 
with their goods without due care, they are not, to be pitied ; 
but there is another aspect of the case, which should induce 
every one tu assist to expose these people. The members of long 
firms are keen enough to know that the best goods to get hold 
of are those of well-known manufacturers, commanding a ready 
sale from the market price being quoted in trade journals ; and 
upon their offering such goods to a possible buyer at perhaps £4 
or £5 a ton reduction, the honest dealer finds his trade gone 
when soliciting business, and himself suspected of demanding an 
exorbitant price, although only stating a fair trading profit on 
the transaction.” By this time one would think that manufac- 
turers had learnt to protect themselves from such people, by first 
requiring either known references or cash, or by verifying 
references. ‘That, however, there is need for Mr, Harding’s 
caution his letter proves. 


IRONWORKS ECONOMY, 


THE absence of gain which vnhappily attends only too much 
of the current trade in iron is sharpening the wits of ironmasters 
and ironworks’ managers. They are casting about for means of 
lessening working expenses, not alone by as far as possible pre- 
venting every form of waste, but also by devising how operations 
may be conducted at less cost. For instance, it is usual to 
calcine the cinder which runs in a fluid state from the furnaces in 
the mills. Calcined, it becomes what is technically known as 
“ bull-dog,” and is used as a resistant in the fettling of the 
furnaces. Some ironmasters have found that the expense of 
calcining may be obviated by scattering manganese ore upon the 
bottom of the furnace before the cinder is tapped off, and after 
the iron has been removed. The economy of this process, 
though not very great, yet is sufficiently appreciable at a time of 
ogg loss to commend itself to the notice of the iron trade at 

arge. j 








PRIVATE BILLS IN PARLIAMENT. 

THE opposed Private Business of the Session pending in the 
House of Commons was entered upon on Tuesday, before the 
Committees on Groups 2 and 6 of Railway and Canal Bills, and 
Group C of Gas and Water Bills, the respective chairmen thereof 
being Mr. Evans, Mr. Leveson Gower, and Mr. Bathurst. In 
Group 2 the preamble was proved of the Caterham and Godstone 
Valley Railway Bill, to incorporate a company, with power to 
raise a share and loan capital of £160,000 for the construction of 
five and three-quarter miles of railway from the South-Eastern 
Railway at Caterham to Godstone and Limpsfield, In Group C 
Mr. M’Intyre opened the case, and evidence was taken in support 
of the Whitehaven, Cleator, and Egremont Railway Bill, to 
empower that company to raise £160,000 by shares and loan for 
the construction of betweeen 10 and 11 miles new railway. The 
Bill is opposed by Lord Lonsdale and the promoters of the Cleator 
and Workington Junction Railway Bill to incorporate a company 
to carry out a competing project. The minutes of evidence 
taken before the committee on the Whitehaven, Cleator, and 
Egremont Railway Bill in the sessions of last year, were ordered 
by the House to be referred to this Committce on the Cleator 
and Workington Railway and the present Whitehaven, 
Cleator, and Kgremont Railway Bills. In Group C, the opposi- 
tions to the Queenborough Harbour, West Kent Main Sewage, 
Pegwell Bay Reclamation, and Tunbridge Wells Gas Bills were 
withdrawn ; and the Ramsgate Water and Thanet Gas Bills were 
withdrawn. Sir E. Beckett, Q.C., opened the case for the 
Ramsgate Local Board Bill, to enable the Board to purchase 
part of the gas works of the Isle of Thanet Gaslight and Coke 
Company and the undertaking of the Ramsgate Waterworks 
Company. Evidence was afterwards taken, and the case 
adjourned. Before the Chairman of Ways and Means Com- 
mittee, with Mr. Rickards as referee, the preambles were proved 
of the Glasgow and South-Western Railway Bill, to confer 
additional powers on the company in relation to new works, the 
acquisition of lands, and the conversion and consolidation of 
their several shares and stocks; the Glasgow (City) Union 
Railway Bill, for conferring further powers on the company, the 
Glasgow and South-Western and the North British Railway 
Companies, and the raising of additional capital for the comple- 
tion of the St. Enoch’s-square station and hotel and the company’s 
main line ; the Mersey Dock and Harbour Board Bill, to confirm 
an agreement for the purchase of land from the Corporation of 
Liverpool ; and the Preston Tramways Bill, to incorporate a 
company for the construction of tramways in that town and 
neighbourhood. : 

On Wednesday, in Group 2, the case was opened by Mr. 
Clerk, Q.C., and evidence taken in support of the Sittingbourne 
and Maidstone Railway Bill, to incorporate a company with a 
proposed share and loan capital of £309,650, for the construction 
of a railway 124 miles in length from the London, Chatham, and 
Dover Railway at Sittingbourne to Maidstone. The case was 
adjourned. In Group 6 the evidence for the promoters of the 
Whitehaven, Cleator, and Egremont Railway Bill having been 
brought to a close, Sir E. Beckett, Q.C., proceeded to open the 
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case for the Cleator and Workington Junction Railway Bill, the 
competing scheme. The Bill proposes to incorporate a company 
with a share and loan capital of £200,000 for making a railway 
of about 20 miles in length from the Cleator Moor Station of the 
other railway, passing through Dislington to Lord Londsdale’s 
railway north of Workington, with branches to Whitehaven, 
with a junction at Harrington, and also to a point south of 
Workington. At the close of the learned counsel's address the 
Committee rose. 

Yesterday (Thursday) the Ramsgate Local Board, Leicester 
Improvement, Sittingbourne and Maidstone Railway, White- 
haven, Cleator, and Egremont Railway, and the Cleator and 
Workington Junction Railway Bills, all opposed, were ed 
with and adjourned until to-day. The North East Worcester- 
shire Water Bill, also opposed, was postponed until Monday. 
The Lynn and Fakenham Railway Bill passed Committee. 

The Examiners have reported compliance with Standing Orders 
in the case of the Banbury and Cheltenham Direct Railway Bill, 
and in the case of the petition for additional provision in the 
Firth Bridge Railway Bill ; but the petition for similar provisions 
in the case of the London and North-Western (New Lines) Bill 
has been referred to the Committee on Standing Orders. 

The Standing Orders Committee have allowed the Standing 
Orders to be dispensed with in the case of the petition of the 
Zarl of Dunraven against the Merthyr and Rhondda Valley 
Junction Railway Bill; but have refused to do so in the case of 
the petition of the Harwich Conservancy Board against the Felix- 
stowe Railway and Pier Bill. The Committee has also decided 
that the Standing Order 131 of that House, which limits the 
period within which petitions are to be deposited against Private 
Bills, ought not to be dispensed with in the case of the petition 
of proprietors in the Wilts and Berks Canal Navigation Company 
against the Wilts and Berks Canal (Sale) Bill, and also in that of 
the petition of Edward Henry John Craufurd against the Glasgow 
and South-Western Railway Bill, which therefore remains an 
unopposed Bill. In the case of the Brighton Borough Extension 
Bill, petition for additional provisions, before the Examiners of 
Petitions for Private Bills, the Standing Orders were found not 
complied with. The Court of Referees have allowed a general 
locus standi to the following petitioners:—The Justices of the 
Peace for the County of Chester against the Upper Mersey 
Navigation Bill, the Rural Sanitary Authority for the District 
of Uppingham in the County of Rutland against the Upping- 
ham Water Bill, and the London and North-Western Railway 
Company against the Walsall Gas Purchase and Borough Exten- 
sion Bill. The locus was disallowed of Mr. Edward Whalley to 
be heard against the Stafford Borough Extension Bill, of the 
Staffordshire Waterworks Company against the Walsall Gas 
Purchase and Borough Extension Bill, and of the Severn Com- 
missioners against the Coombe-hill Canal Navigation Bill. The 
locus standi of the Burntisland Owners in the case of the 
Burntisland Mineral Railway Bill, of the Glasgow and Coat- 
bridge Railway Company, and the Glasgow Union Railway Com- 
pany (except as to Railways Nos. 2, 3 and 4), in the case of the 
Caledonian Railway (Additional Powers) Bill, of Baird and Com- 
pany in the case of the Caledonian Railway (Grangemouth Har- 
ban) Bill, of certain Traders and Freighters against the Cleator 
and Workington Junction Railway Bill, and of the West Somerset 
Railway Company against the Great Western and Bristol and 
Exeter Railway Companies’ Bill, have also been disallowed. 

Petitions have been deposited against the following bills in the 
Commons:—Felixstowe Railway and Pier (1); Halifax Water 
and Gas (1); West Kent Main Sewerage (1); London and North- 
Western Railway (New Lines) (1); Humber Conservancy (1); 
and the North Wales Narrow Gauge Railway (1) Bills; and 
petitions in favour of the Tyne Improvement (2); Ramsgate 
Local Board (2); Sittingbourne and Maidstone Railway (5); 
Golden Valley Railway (1); and the Lynu and Fakenham Railway 
(4) Bills have been deposited; while the following petitions have 
been withdrawn:—That of Hutchinson’s Hospital against the 
Glasgow and Kilmarnock Joint Line and Caledonian Railway 
Bill; that of Messrs. Ind, Coope and Co, against the Great 
Eastern Railway Bill; of Mr. Treherne against the Great 
Western Railway Bill; of the Redcar Board against the 
Redcar and Coatham Gas Bill; of Messrs. Rogers and others 
against the Banbury and Cheltenham Direct Railway Bill; of the 
Edinburgh Council against the Caledonian Railway (Additional 
Powers) Bill; of the Midland Railway Company against the 
Chesterfield Water and Gas Bill; of the Dewsbury Corporation 
against the Great Northern Railway Bill; of the Devon and 
Somerset Railway against the Great Western and Bristol and 
Exeter Railways Bills; of the Redditch Board against the North- 
East Worcestershire Water Bill; of the Sandwich Corporation 
against the Pegwell Bay Reclamation Bill; of the Rochester Cor- 
poration and the London, Chatham, and Dover Railway against 
the Queenborough Harbour Bill; of the South-Eastern Railway 
Company against the West Kent Main Sewerage Bill; of the 
Great Western Railway Company against the Bristol United 
Gas Bill; of the Midland Railway Company against the Leicester 
Improvement Bill; of the Didcot, Newbury, and Southampton 
Railway Company against the London and South-Western, Mid- 
land, and Somerset and Dorset Railway Companies’ Bill; of the 
Kast London Waterworks Company against the Great Eastern 
Railway Bill; of the London and North-Western Railway Com- 
pany against the Oldbury Local Board Bill; of the Crystal Palace 
District Gas Company against the South Metropolitan Gaslight 
and Coke Bill. 

The Chichester and Midhurst Railway Bill has been with-- 
drawn, and permission has been given to Mr, Laing and Mr. 
Lopes to bring in a new bill. The North and South (Gravesend 
Tunnel) Junction Railway Bill will also be withdrawn if leave be 

ven. 

a! The consideration of the Glasgow (City) Union Railway Bill, 
unopposed, has been adjourned till Tuesday, 21st March. 

The following Bills have been read in the House of Commons 
for the second time:—The Kilsyth and Falkirk Railway; Londor 
and South-Western, Midland, and Somerset and Dorset Railway 
Companies ; Monmouthshire Railway and Canal; Newcastle and 
Gateshead Water; Spennymoor and Tudhoe Gas; Walsall Com- 
missioners Gas Purchase; Bristol United Gas; Lancashire and 
Yorkshire Railway; North Wales Narrow Gauge Railway; and 
the Albert Hall Bills; and for the third time, the Dublin (City) 
Steam Packet Company, and the South Alloa Dock Bills. The 
Derby Gas, Ely, Haddenham, and Sutton Railway, Manchester 
and Milford Railway, Scotswood and Wylam Railway and Dock, 
and the Shepton Mallet Water Bills stood for third reading 
yesterday, the Prince of Wales’ consent on behalf of the Duchy 
of Cornwall having to be signified in the latter case. The South- 
Eastern Railway Bill similarly stood for second reading, subject 
to a notice of motion to read it this day six months. 

In the House of Lords, the Dublin South City Markets Bill 
has been read a second time, the Standing Orders not complied 
with having been dispensed with. The Southwark and Vauxhall 
Water Bill is withdrawn. The Standing Orders Committee of 
that Hcuse have decided that the Standing Orders not complied 
with in the case of the Sidmouth Railway Bill ought to be dis- 
pensed with upon conditions, 


THE CHANNEL RAILWAY.* 
(Concluded from page 173.) 
THE CHANNEL TUNNEL. 

THE author has already referred to the fact that the tunnel project 
of M. Thomé de Gamond became in time absorbed in another, that of 
which Sir Johu Hawkshaw is the engineer in England, and with 
whom Mr, Brunlees is now associated. In 1872 a company was 
formed to carry out the project for establishing uninterrupted 
railway communication between Great Britain and Europe. Com- 
mittees have been appointed in England and France. it may be 
as well here to observe that Mr. William Low was at one time 
Vand to 1872—connected with the same gentlemen, but has since 

me dissociated from them, and is now, it is believed, project- 
ing a tunnel having a slightly different route. As stated in the 
author’s paper of 1869, Sir John Hawkshaw had previously given 
consid: e attention to the subject, having begun his practical 
researches in 1865. He examined into the nature of the strata 
beneath the Channel, and put the question of a ine tunnel 
in a position io be seriously discussed and considered by the public. 
In addition to careful geological surveys and investigations, Sir 
John, in conjunction with the late Mr. Brassey and Mr. George 
Wythes, had borings sunk on each coast, and examined the bottom 
of the Channel in a number of places. The point of departure 
on the English coast ultimately selected by Sir John Hawkshaw 
was St. Margaret’s Bay, about four miles to the east of Dover, the 
position of the tunnel on the French coast being midway between 
Calais and Sangatte. By adopting this route the line of the tunnel 
would be wholly through the lower chalk, which is assumed to be 
homogeneous. No ventilating shafts or other above-Channel con- 
structions are to be adopted, the work consisting simply of a tunnel 
from shore to shore. The bed of chalk through which the proposed 
tunnel will be made has been found to be upwards of 500ft. deep 
on each shore from high-water level, and Sir John Hawkshaw’s 
investigations {so far lead to the conclusion that this bed of chalk 
is continuous, and stretches beneath the sea uninterruptedly across 
the Straits. The tunnel is to be made at such a level as that in no 
place will there be less than 200ft. thickness of strata between it 
and the bed of the Channel. , 

The question as to whether, if the lower chalk, while resisting 
infiltration from above, would be so saturated with water as to 
overcome ordinary pumping power, has been well considered by 
Sir John. From personal experience gained in tunnelling for five 
miles through the chalk on the sea shore at Brighton, and from the 
experience of others in sinking deep wells at Dover and Calais, he 
arrives at the conclusion that no obstacle of that nature would be 
insurmountable. Sir John, however, reserves one point, and that 
is the occurrence of any open unfilled fissure reaching from the sea 
to the great depth it is proposed to carry the tunnel. He believes, 
however, that such fissures, if at any time existing, have been filled 
by the lapse of ages. For the execution of the work, as far as 
mechanical aid is concerned, there need be no apprehension, there 
now being ample means in the way of tunnelling machinery, and 
ample experience in its extensive use, During the construction, 
according to Sir John’s present views, the impure air would probably 
be drawn from the advanced end of the working through tubes by 
a fan, fresh air following in from the shore ends of the tunnel. 
For bringing out the débris and carrying in the materials for lining 
the tunnel, pneumatic tubes would be used. When completed the 
artificial ventilation of the tunnel would be effected by pumping 
air. 

The tunnel will be a single one of circular or of the ordinary 
tunnel section, the chalk boring being 36ft. in diameter at the arch 
springing, and when lined with brickwork in cement it will have 
an interior diameter of 30ft. The works will commence by a 
junction with the London, Chatham and Dover and the South- 
Eastern Railways at Dover, and will be carried in tunnel eastward 
through the chalk along the coast for four miles to St. Margaret’s 
Bay. The gradient between these two points will be a descending 
one of 1in 80. At St. Margaret’s the tunnel will turn southward 
under the sea with a descending gradient of 1 in 2640 to a point 
ander mid-Channel, where the gradient will rise towards the coast 
of France at the same rate of inclination, terminating in a rise of 1 
in 80 for a length of about six miles between the coast and the 
junction with the French system of railways. The total length of 
the tunnel will be thirty-one miles, and Sir John Hawkshaw esti- 
mates the cost at £10,000,000, and the time of completion ten 
years from the commencement of the works, 

Before the permanent works are commenced it is proposed to 
sink an experimental shaft on either side of the Channel, In 
each case a shaft will be sunk to the depth of about 450ft., and 
from the bottom of the shaft a driftway will be driven for about 
half a mile under the sea. If these preliminary operations prove 
successful, the permanent works will then be proceeded with, pro- 
vided of course that the required capital is forthcoming. For the 
preliminary operations about £100,000 will be required, and towards 
this amount the London, Chatham and Dover and the South-Eastern 
Railways are empowered by an Act of Parliament obtained last 
year to contribute to the extent of £40,000 between them. It is 
expected that the preliminary operations will shortly becommenced. 





BisHor’s CHANNEL TUBE. 


The uncertainties and probable difficulties attendant upon the 
tunnel scheme, no less than those motives which have animated 
other earnest workers in the same direction, namely, a desire to 
afford a more easy, agreeable, and rapid system of communication 
between England and France than at present exists, these incen- 
tives led to Mr. Paul J. Bishop advancing a scheme forfa railway 
carried through tubes laid on the bed of the Channel, In 1870 
Mr. Bishop consulted the author upon the subject, and communi- 
cated to him the general features of his project, The author 
thereon worked out the engineering details of a tubular railway, 
which are shown in the drawings. Mr. Bishop’s method of con- 
necting the railway systems of England and France consists in 
having two distinct tubes of cast iron which are to be laid in a 
parallel course on the bed of the Channel, each tube being laid with 
a single line of rails. The route selected is from Dover to Cape 
Grisnez, between which points the deepest sounding is 30 fathoms, 
and the steepest gradient 1 in 100. The whole length of the 
line is 21} miles, and the estimated cost is about one million 
sterling per mile for two distinct tubes. The tubes are shown in 
transverse section at Figs. 1 and 2. They will be elliptical in 
section, 4in. in thickness, and cast in lengths of 5ft., which will 
be bolted together internally through flanges 12in. deep, cast on the 
end of each length. The tube will be lined with brickwork in 
cement, 12in. thick. and over this wiil be laid a lining of Qin. 
boiler-plate iron, which will render the interior surface flush and 
even throughout, so that either the locomotive or pneumatic. 
system can be employed. ‘The outer dimensions of the tube will 
be 17ft. 8in. on the major and 14ft. 8in. on the minor axes of the 
ellipse, and the inner 15ft, and 12ft. respectively. 

The weight of each section of the tube will be somewhat in 
excess of the weight of the water it will displace, so that it will 
remain quiescent upon the bed of the Channe 
five sections of the tube will be bolted together into lengths of 
25ft. on board a pontoon or floating workshop, from which they 
will be lowered into position. Fig. 3 shows a section of the 
completed joint. Each end of the 25ft. lengths will be fitted with 
a movable watertight wrought iron bulkhead, part of which is 
shown in section at Fig. 4 and the whole at Fig. 5. Assuming a 
length to have been lowered and fixed in position in connection 
with the shore works, a 25ft. length will be lowered directly in 
advance of it by means of slings and chains, as seen at Figs, 1 and 
6, the latter of which shows a length of tube being lowered, the 
general operation being seen from Figs. 7 and 8, which show 
res ta The a side and end view of the pontoon. The slings will 

lted to the tube from the inside, and after the tube has been 
connected with the preceding length the bolts are partially with- 
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drawn and the slings hauled up, The bolts are then screwed up 
again, the ends being left to project beyond the outside of the 
tube. The slings on the seaward end of the length of the tube 
assumed to have been laid, are provided with pulleys, under which 
are genes a set of hauling chains, the ends of which are attached 
to the slings on the shoreward end of the tube being lowered. As 
soon as the latter reaches the level of the tube which has been 
laid, it is drawn towards it by the hauling chains, which are 
operated from the pontoon, 
Upon the bulkhead of the fixed length of tube is a cast iron pro- 
jection seen in Figs. 5 and 6. This is for the purpose of guiding 
the last lowered length of tube up to the face of the work, the 
guide fitting into a sheath or socket formed in the bulkhead of the 
unfixed tube. As scon as the tubes have been drawn close together, 
the screwing up is commenced from the interior of the laid tube, 
the screws having previously been placed in the flange of the for- 
ward end of the tube, and is continued until the flanges meet, a 
packing of india-rubber being interposed to make a temporary 
watertight joint. The joint.is afterwards caulked from the inside 
with iron cement, and is thus made permanently water-tight. The 
flanges having been bolted together, the first bulkhead is removed, 
and the second bulkhead.is then in view. The first buikhead, 
owing to its elliptical form, can be piaced on a special trolley and 
run back through the tube to shore for use for the next length. 
The guide of the second bulkhead is removed by unbolting from 
the outside, and thus a manhole is formed, by which the workmen 
can enter the length of tube just laid, and remove the body of the 
bulkhead by unbolting it from the interior. Fig. 9 shows a sec- 
tion of the tube with the wreught iron bulkhead bolted to it by 4in. 
bolts, the 3in. bolts alternating with them being those by which 
the lengths of tube are fastened together. The bulkhead is com- 
posed of four gin. plates with three extra plates as a ring around 
the manhole where the guide is attached, as seen at Fig. 10, which 
shows the connectiov. of the bulkheads to the flanges of the tubes. 
By the time that the bulkheads have been removed and the joint 
made good another 25ft. length will have been lowered in frout of 
the last laid length, and the process of connecting it with the sea- 
ward work is carried out as just described. As each length of tube 
is laid it will be secured in position by six screw piles screwed 
from the inside and passing through stuffing boxes, three at each 
end of every 25ft. length. ° 
During the process of laying the tube, communication will be 
maintained with the shore and the advanced end of the tube by 
electricity, and the transport of men and materials will be effected 
by means of rails, which will be laid down as the work proceeds, 
and which may be the permanent rails of the system. The work- 
men will also be placed in electrical communication with those on 
the pontoon above, which will enable them: to give directions 
respecting the lowering of the next section of the tube, the exact 
— of which they can ascertain by means of three glass sight- 
ioles fixed in the bulkhead. The floating pontoon will be 400ft. 
long, 100ft. wide, and will have an opening in the centre 100ft. 
long, by 25ft. wide, through which the leogits of the tube will be 
lowered, It will be attended by steam launches and tenders for 
conveying materials, &c., to and from the shore, and for shifting 
the anchors as the process of laying proceeds, 
The ventilation of the tube when completed will be effected by 
means of engines of 1000-horse power, placed one at each end of 
the tubes. ‘This power will be necessary for the proper ventilation 
of the tubes, but at the same time it may be used for the propul- 
sion of the trains upon the pneumatic principle if desired. The 
work of laying the tubes may be expected to occupy five years, 
but if the seasons be moderate it might be done in three. 
A favourite argument with some objectors to the iron tubular 
projects is that the sea water would have an ‘njurious eifect upon 
the metal. The author would meet this objeccion by the following 
extract from Maury’s ‘‘ Physical bt of the Ocean :”— 
‘Count Marsigh divides sea water into surface and deep sea water ; 
because when he makes salt from surface water (not more than 6in. 
below the upper strata) this salt will give a red colour to blue 
paper ; whereas the salt from deep sea water will not alter the 
colour at all. The blue paper can only change its colour by the 
action of an acid. The reason why this acid is found in surface 
and not in deep sea water is that it is derived from the air.” 
Before the tubes were laid, however, all the ironwork will be well 
coated with Calley’s Torbay oxide paint, of the protective qualities of 
which for ironwork the author has had favourable experience. But 
even assuming that there is a chance of the iron of the tube being 
attacked by oxidation, it would be some years before that could 
take place if properly protected in the first instance, and doubtless 
by that time the tube would ke sil*ed up into a solid mass, which 
would insure the permanency of the Channel railway. 

ouae statement shows the weight of a 25ft. length of 
the tube :— 


Weights, © Tons. 

Tube, 25ft. length, castiron .. 140 
Wrought iron plate lining e « 42 
Brick lining in cement .. .. 6. «2 oe ee oe = =665 
Screw pile boxes <9: (Pe 0). wacpes ire ureduieey 58 5 
Seaward bulkhead 16} 
Shoreward ditto .. ee 0s eee 145 
Bamge (Seep . ce oe ce oe «8. 88 2u 

— 51 


Weight of each 25ft. length of tube ready for 
lowering... .. .. . F e. eo, ee: B48 


The following is the author’s approximate estimate for the double 
line of tubes :— 
Tons. 
1,503,600 Cast iron tubes, tapped and fitted ready 
for fixing in place delivered f.o.b. in 
the Thames, at £7 .. se oo oe ++ £10,525,200 
Wrought iron linings, bent, punched, and 
fitted ready for fixing, bolts and’ screws 
for fixing same, and screws for fixing 
together the lengths of tube, delivered 
f o.b. in the Thames, at £15 .. .. -. 
Of iron work in the above items, includ- 
ing india rubber and iron cement for 
joints, painting and all incidental items, 
including pontoons and tenders, and all 
machinery required, screw piles for 
anchoring tubes, bulkheads, slings, 
‘ chains, permanent way, &c., at £5 
Brickwork lining .. .. .. «. 
Contingencies, 2 percent. .. .. «. - 
Engineering, surveys, &e. &c., 24 per 
cent. on £20,000,000 .. 2. ee oe ve 


125,240 


1,878,500 
1,628,840 


8,144,200 
800,000 
400,000 


500,000 


£21,748,000 
GENERAL CONSIDERATIONS, 

With regard to the position of the two schemes, tunnel and tube, 
it would be affectation to pretend otherwise than that the pro- 
jectors of the tunnel had got avery fair start, They have the 
countenance of the Governments of both countries, and the support 
of the two English railways which would be most directly affected 
by the scheme, At the same time, it may be assumed that both 
that countenance and that support would be readily transferred to 
any scheme palpably possessing superior merits. Now at the best, 
the tunnel scheme involves an immersion in a closed route 31 miles 
in length, and the contingency—which is not denied by its most 
strenuous advocates—of sudden and irretrievable ruin in construc- 
tion by the occurrence of a fault in the lower chalk formation. In 
support of this latter position it may be observed—and it is a well- 
known fact--that the examination made by the French Govern- 
ment did not prove entirely satisfactory with regard to the state 
of the ground for tunnelling operations, and that indications were 
discovered near the French coast of the strata of the bottom of the 
Channel being in a disturbed state ; that pockets and crevices filled 
with loose sand were discovered, which, if they extended to any 
great depth, would render tunnelling, if not impossible, at least 
too uncertain an operation to warrant a great expenditure, In 
further support of this, Professor E. Hébert, in August last year, 





read a paper at a meeting of the British Association at Bristol, 
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describing certain undulations of the chalk formations in the North 
of France. From these he argued the extreme probability that 
similar undulations or flexures would be found under the Channel, 
and if so, the tunnel would have to be constructed in a circuitous | 
instead of a direct line. He added that it was already known that | 
a fault, many feet wide, which began in the neighbourhood of 
Fécamp, intersected the tunnel line. Again, Mr. James Chalmers, 
in his pamphlet on the Channel railway, states that at the deepest 
point at which the tunnel could be driven, the head of water 
would give a pressure of 110 Ib. to the square inch, and if at this | 
point a pick or drill should penetrate a crevice connecting with the 
water above, the result might be the ruin of the entire under- 
taking. He states that an-accident of this nature a few years ago, 
in the Lake district, not only flooded a valuable mine, but the jet | 
of water passed through the body of an unfortunate miner as if it | 
had been a rod of iron. 

A distinguished member of the Geological Society, and a late | 
president, Mr. Joseph Prestwich, who appears to doubt the feasi- | 
bility of constructing a tunnel between Dover and Calais on account | 
of the risk of meeting with fissures in the chalk, in the year 1873 | 
read a paper before the Institution of Civil Engineers on “‘ The 
Geological Conditions affecting a Submarine Tunnel between | 
England and France.” He is satisfied that a tunnel could be safely | 
driven through the palceozoic rocks which underlie the Channel at | 
more than 1000ft. below the surface, the attempt to pierce which | 
would involve the construction of a tunnel to connect it with the | 
existing railways on either side of the Channel of at least five 
times the length of the distance between Dover and Calais, thereby | 
increasing the cost, the difficulties of construction, and of ventila- 
tion to such an extent as to deprive the work of any practical 
value, and remove it out of the category of works of useful or 
profitable enterprise. 

In the discussion upon a paper read by Mr. W. Hawes before the 
Society of Arts upon the Channel tunnel, Mr. Bateman—to whose 
Channel tube scheme the author has previously referred—observed 
that he was anxious to see the project carried out, but it presented 
so many uncertainties and so many difficulties, that he could not 
recommend the attempt to be made. No human being could say 
that there was not some dislocation or fissure in the submarine line 
between Dover and Calais; and if such were the case, no human 
— could contend with the pressure of some 400ft. of water 

rom an ocean channel. He thought the project was hazardous, | 
and would prove a failure. Independently of these considerations, 
and as regards the question of cost, the author feels perfectly certain 
that Sir John Hawkshaw’s estimate of £10,000,000 for 31 miles of | 
tunnelling, with the lining of brickwork, the laying a double line of 
rails, the connections with other lines, and other accessories, would 
oe wholly inadequate. There would, unquestionably, have to 
added to this a very large sum for contingencies and extras 
which would go far towards doubling the original estimate. On | 
the other hand, and although the advocates of a tunnel may have | 
their reasons to advance against a tube, the author contends that 
the latter, according to Mr. Bishop’s plan, is a practicable scheme ; 
and that although the estimate of £22,000,000 is a large sum, yet 
it will be sufficient to cover all expenses, and that the method pro- 
posed involves no emergencies that ordinary care and precaution, 
combined with engineering skill, cannot foresee and consequently 
provide against. Then, as to time ; it is obvious that a long period 
will not be required for experiments in the case of the tube as in 
that of the tunnel, but after a final survey of the bed of the Channel 
—an undertaking of comparative ease—the works can be proceeded 
with forthwith. The fitting and preparation of the work ready 
for laying can be carried on upon the shore, and if required, can 
be proceeded with night and day. The author is fully alive to the 
fact that in either case the undertaking must be classed among the 
gigantic enterprises of the age, but he is fully pre , after a 
careful study of the question, to accept the responsibility of carry- 
ing out such a work as he has described, provided that the necessary 
means be forthcoming. And he believes that no engineer, how- 
ever much he may be interested in another direction, would pro- 
nounce such a tube to be an engineering impossibility. 
FINANCIAL CONSIDERATIONS, 

These latter observations bring the author back to the second | 
and third of the three positions which he advanced at the com- | 
mencement of his paper: namely, can the n capital be 
raised ? and, will the undertaking pay? Twenty-two millions of 
money certainly appears to be a large sum to be raised, The | 
amount, however, is only one-third of the annual return of the 
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revenue of Great Britain, and one-eighth of the indemnity that 
France paid in two years, in addition to her other expenditure, and 
immediately after the war. Moreover, from the nature of the 
undertaking, the capital would only be required by instalments, as 
the works proceed, and would be contributed by England and 
France together, though not wholly by those two countries, for 


| every other commercial people in the world must feel interested in 
the work, and it is anticipated that they will, doubtless, be ready | 


to avail themselves of an investment that will not only accom- 
modate, but also conduce to the enrichment of every nation. The 


| will, however, have first to be shown that their investment wi 


yield an adequate return, for they will put the author’s question, 
In answer to this, the author 
would point out that as far back as 1866, Mr. James Chalmers, 
and also M. de Gamond, estimated the annual revenue of a railwa; 

connecting England and France at £1,300,000. Since that esti- 
mate was made there has been a great increase in the export and 
import trade. In the year 1866 the returns amounted to the sum 
of £590,121,706, and in the year 1873 they had advanced to the 


sum of £744,790,653, being an increase of £154,668,947 in eight | 


years. In addition to the imports and exports, a large source of 
revenue is anticipated from the mail service; the sum paid for 
packet services by the British Governnient alone in 1872 bein 
£1,028,501. There will also bea considerable sum to be realise 


annually from the telegraph companies in the shape of rental for | 


the right of laying their wires through the tube. From calculations 


| which have been carefully prepared, it is estimated that the annual 


revenue, when the traffic is fully developed, will be £2,500,000, a 
sum sufficient to pay 10 per cent. per annum on an extended capital 
of £25,000,000, 

CONCLUSION, 

The author believes he has now answered the three main ques- 
tions with which he started as far as they possibly can be answered 
at the present time. He has Aemnensinnted that a Channel railway 
carried in a tube is well within the limits of practicability. He 
has shown that there is a reasonable expectation of the capital 
being raised when required, and he has proved—so far as figures 
can prove—that the undertaking would & a commercial success, 
He has, moreover, he believes, 


carried through the lower chalk, or through the underlying Wealden 
formation. But should the time arrive for the execution of the 
ee whatever be the principle adopted, it can but have the 

st wishes and the hearty support and co-operation of all nations, 
for all nations will directly or indirectly be benefited in some 
degree by the establishment of a direct and unbroken means of 
transit between Great Britain and the Continent of Europe. The 


| missing link in the chain of perfect communication with the Far 


East will thus have been established. 








THE USE OF PULVERISED CoAL IN CupoLas.—At the Edgar | 


Thomson Steelworks, U.S., pulverised coal (or, rather, fine slack) 
is used in their cupola. There had been some difficulty with the 


cupola scaffolding, that is, the metal and coke solidified, and re- | 


tarded the work. Mr. Jones, the manager, conceived the idea of 
forcing fresh fuel into the cupola through the tuyere holes, and 
thus melting down the salamander ; and having taken out the tuyere 
pipe he rammed in a lot of small coal and again put on the blast. 
e effect was that in a few moments the entire scaffold was re- 
moved and the work proceeded as usual. To prevent any further 
delay from scaffolding, Mr. Jones has perforated the blast pipe, 
Pinto the blast, which is 

carried by the blast through the tuyeres into the cupola, the effect 
of which is that the cupola has not scaffolded since, and indeed 
that only one 
cupola is now used where two was necessary before the blast was 
introduced. But this is not the only or most important advantage 
claimed for this discovery. It was well known to metallurgists that 
the great waste of iron in melting in a cupola occurs at the zone of 
the tuyeres, on account of the immense amount of air blown in and 


| the absence of carbonic oxide at that point. What little carbon the 


air comes in contact with at this point forms carbonic acid, which 
is a lmost as destructive to the iron as free oxygen. The principal 
waste of the metal occurs after its fusion and in its through 
this carbonic acid and atmosphere. By the injection of the fine 
coal with the blast its combustion is secured at the zone of the 


vanced sufficient reasons for the | 
preference of a tube as proposed by Mr. Bishop toa tunnel, whether | 
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tion of the descending metal. The descending column of coke and 
metal retards the upward flight of the coal, consequently it is pro- 
jected downward and forms a projecting covering on the face of the 
liquid metal and prevents its oxidation. The tuyeres are as bright 
as those of a blast furnace at a temperature of 1000 deg. Fah., and 
the wall of the cupola are glazed. is improvement not only saves 
the waste of the iron but it also transmits to the converter a much 
larger percentage of the carbon which the pig contains, a very im- 
portant consideration. In conclusion, this improvement, it is 
claimed, is not limited to the Bessemer process, but would be of 
great value in all cupolas for melting iron for castings, as the great 
difficulty in that line is that the carbon is burned out of the metal. 
It is stated that the plan is especially suitable for stove plate manu- 
facturers, as it will not only save the loss of metal but will make 
the metal run more fluid and produce finer and tougher castings. 
A Lone Tunnet.—The transactions of the Institution of Civil 
Engineers contain a very interesting paper by Herr L. Markus on 
the use of boring machines at Schemnitz. The deep adit level 
known as Joseph II.’s adit at Schemnitz, which was commenced in 
1782, is intended to be of a total length of 17,827 yards, or about 
1420 yards longer than the St. Gothard tunnel. Of this length 
15,320 yards have been driven by hand labour during the course of 
92 years, leaving two sections unfinished, one of which is 1504 yards 
and the other 1600 yards long. In the latter section the use of 
hinery was com 1 experimentally in the year 1873, and 
was continued at intervals during the following year. In the first 
series of experiments one machine of Sachs’ construction was used, 
the average depth of the bore-holes being 1°3ft., which were 
charged with dynamite, and fired by means of fuse. The average 
daily advance of the level, which was 8°5ft. high and 6°9ft. broad, 
was 2°1ft. In the second series two machines were used, and the 
charges were fired by electricity ; the result was a daily advance of 
3°28ft., the rock being, as in the first series, a moderately hard 
trachyte (rhyolite). In the third series two machines on an im- 
proved frame were used, the holes being 2°3ft. deep; the advance 
was 9°8in. per day in greenstone. In the fourth series, when the 
men were becoming better acquainted with the use of the machines, 
the average length driven per day was 4°8ft. Great difficulty was 
at times experienced in the use of the electrical apparatus from 
miss-fires, especially when the air in the level was highly charged 
with moisture. It was found most convenient to have two machines, 
which were used alternately, and only taken into the mine when 
the holes were loaded and ready for firing. It was also considered 
desirable not to fire more than twelve holesatonetime. Inorderto 
obtain a basis for comparison with hand labour, a fifth series of experi- 
ments was made by twelve selected miners, working four ata time, 
eight-hour shifts, under continuous supervision ; when it was found 
that twelve men in four days advanced the level 11‘5ft. , equalto2‘9ft. 
| per day, thus producing somewhat less effect than a single machine. 
| Although the latter works at a disadvantage as compared with 
| hand boring, on account of the time taken up in adjusting thestand 
| and the accessory operation of laying railways and bringing up air 
and water pipes, and also because of the necessity of clearing away 
the whole of the rock blasted in one operation before beginni 
upon a new face, the author considers that there is an undoub 
saving in time to be effected by the use of the machine. The most 
| advantageous method of arranging the bore-holes is considered to be 
in four vertical lines about equal distances apart, but having the 
| holes in the centre rows somewhat closer together than those at the 
| side, there being six in each of the former series, and only four in 
| the latter. By this arrangement, a uniform depth of 2°3ft. being 
| adopted as a standard, the stand only requires to be fixed twice for 
| each set of twenty holes. The two central rows are loaded to a third 
| of their depth with dynamite and fired first, making a dee 
| notch in the face. This increases the effect of the side holes, whic 
| are fired subsequently with a somewhat smaller charge. Deep holes 
| are not considered economical, as their effect is not found tobe in pro- 
portion to the increased consumption of dynamite, besides being 
| more uncertain than shallower ones. In conclusion, the author 
| compares the results obtained with those of the St. Gothard Tunnel 
| in 1873, when the drift at the Géschenen end was advanced, by six 
| of Francois and Dubois’ machines, 6°2ft. i! day, or 20°4in. per 
| machine ; while at Schemnitz at the end of 1874 two of Sachs’ 
| machines drove at the rate of 3°4ft. Jz day, or 20°5in. per machine, 
| In the former case 62°6 per cent. of the total depth of holes bored 
proved effective, while in the latter the proportion was 75°2 per 
cent., a result which the author attributes to the electric ignition, 
and the method of firing adopted, The cross sections at Schem- 





| tuye res, producing carbonic oxide, and thus preventing the oxida- | nitz is 58 square feet, 
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791. Improvements in Storrers for Borries, Edgar Breffit, London, and 
Thomas Neville, Lichfield. ‘ . 

793. Improvements in apparatus for Bortna, Dritiina, and BREAKING 
Down Coat, Stone, or other minerals, applicable to other 

a James Grafton Jones, Stoke Ne , London. 

797. improved mocess for Rerininc Crupe OzoKerit, Carl Maria 
Pielsticker, Sydney-terrace, Kilburn, Middlesex.—25th February, 1876. 

82. Improvements in and relating to Trowsers, Alfred Woolrich, Liver- 


pool.—7th Jan 1876. 
96. I ti th the Sxogs, and Lecornes 


. Impro of Boots, 
the same being also a; ble to the manufacture of other articles of 
— Edward Charles Vickers, Wandsworth, Surrey.—8th January, 


158. Improvements in Steam Bor.ers, Charles John Gallo’ Knott Mill 
Ironworks, Manchester.—14th January, 1876. Pay 

192. Improvements in the manufacture of BLEACHED OzOKERITE, and 
Gages, Youdon.—-A cocemunlastion trom "Sinton Riccio Vie 

—A communication m on - 
ooAtsttia.—I8th January, 1876. o ee 
I its in the of Meprctnat Capsu.es, Stanislas 
1 Limousin, , Rue Blanche, Paris.—25th January, 1876. ; 
. Improvemen Bs for receptacles for sanitary purposes, Be: i 
auhaw, Huddersfield, Yorkshire x sie saa 
. Improvemen and applicable to Locks, Botts, and like fastenings, 
Edward Hamilton Thomson, Bolton-road, St. John’s Wood, lenin 
26th January, 1876. 

876. A new Screw Brake to be a to railway purposes, in order to 

stop — = a short transit, Michele Trentanove, Duke-street, Portland- 
mdon. 

88u, A new or improved Comsinep Apparatus to be used by chemists, 
druggists, and others for dispensing purposes, Joseph Cockshott, Man- 

382. Improvements in Fioors or Lever Surraces for skating rinks, 
James Cole, sen,, and James Cole, jun., Coventry, Warwickshire.—31st 
January, 1876. 

402. Improvements in apparatus employed in the manufacture of Loopep 
- moma? See Thomas Wilkins, Station-street, Nottingham. —lst 

ebruary, : 

438, An improved Lire Savina Apraratus to be fitted on board of ships’ 
boats os yak sea, — ee ae and apparatus for converting 
sea wa red Peter Sharp and Thomas Smith, Salisbury- 
street, Strand, London.—3rd February, 1876. : - 

. Improvements in the method of or means for ILLUMINATING PRo- 
oa used for saving life at sea, Auguste Moleux, Boulogne-sur-Mer, 

458. Improvements in Looms for weaving, James Bullough, Blackburn, 
Lancashire.—4th February, 1876. diapiracticon sian = 

482. Improvements in Metattic ALLuys, Perceval Moses Parsons, 
Melbourne House, Blackheath, Kent. 

484. Improvements in Kins for drying and burning bricks, tiles, terra- 
cotta, sanitary. pipes and other pottery ware, lime and cement, and for 
= b Elazing, bert Tucker and George Hodson, Loughborough, 

rshire. 


486. Improvements in Steam Borer and other Furnaces, John Townsen 
Bradford, Yorkshire. Ps von 

488. Improvements in Rotiers, Drums, and SHeaves for wagon ways and 
other purposes, Henry Lawrence, Grange Ironworks, Durham. 

490. Improvements in Sprinos for Rattway Carriages, Alfred John 
Dobson and Richard Cook, Sheffield, Yorkshire. 

494, Improvements in the manufacture and ORNAMENTATION of the 
HANDLES of UMBRELLAS, Parasois, SUNSHADES, WALKING Sticks, and 
ny like articles, John Watson, Watling-street, London.—7th February, 

496. Improvements in Fire-Bars and appliances for saving of fuel and 
fw better consumption of smoke, William Robert Davison, Sunderland, 

urham, 

500. Improvements in Topacco Pipgs wren - 

satre ty Oxfordshire. , Frederick La ce Hill, High: 

. Improvements in apparatus for Inspectina and CiEeansine the 
Borroms of Suips, Pier Watts and 
Peancols ee oe 5 other submerged structures, Pierre 

506. Improvements in LousricatiInc APPARATUS for STEAM ENGINES, 
William ke, Southampton-buildi London.—A communica- 
tion from Nicholas Seibert, San Francisco, California, U.S. 

508. Improvements in CenrrirvcaL Pumps, Alfred Vincent Newton, 

cery-lane, London. — A communication from William Draper 
oe nae or New York. 
. Improvements in Packine Tonacco for SALE 
Coventry-street, London.—8¢h February, 1876. ee eee 

512. Improvements in the manufacture of AMMUNITION of ORDNANCE, 
George Haycraft, Faversham, Kent. 

514. Improvements in apparatus for TRaNsmiITrinc Power and Morion 


fant 





fant 








and re speed and power, John Henry Johnson, Lincoln’s-inn- 
— London.—A communication from Auguste Bernard Albaret, 
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516, Improvements in the construction of Taps fi 
J ohn Edward Dooley, Stockport, Cheshire. wiknanadhisascestains 
518. Imp) ts in hinery for Inprcatine the Distance TRAVELLED 
ont Beans —, ——- Strand, London. 
. Improvemen ATCHES, CLOCKS, and CHRON uiseppe 
Zafira, Pentonville-road, London. . . sara 
522. Improvements in arrangements or combinations of ANTI-FRICTION 
Ro.vers, CYLINDERS, WHEELS, or SpHERezs for the diminution of friction 
in bearings for various useful purposes, such as for skates, castors for 
furniture, and journals and gudgeons for machinery, and other similar 
— Henry Moore, Rye-lane, Peckham, Surrey. 
524. mprovements in Gatvanic Barreries, William Robert Lake, 
ndon.—A communication from Gustave 
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snrenn Paris. 
3 improvement in Lamp Wicks, Frederick Henry Smith, West- 
: bourne Park-villas, Bayswater, London.—dth Parsery, 0,” 
. A new or improv ATTERY for purposes of attack 

al ie Shipley Hunter, Glasgow, Launrhabive. . oe 
. Improvemen PorTABLE Flanp or Pocket LANTERNS, William 
Frederick Lotz, Carter-lane, St. Paul’s-churchyard, London.--A com- 

‘ i i tag Dietz, William-street, New York. 

. Improv READLE MECHANISM for opera sewing and oth 
machines, Alexander Melville Clark, Toate Lon payee 
munication from Carl Brandtner, g, Berkshire, U.S. 

= a = —— or Frnertaces, Johu Jobson, Derbyshire. 

. Improvements in Treatinc Nickrt Ores and ALLOY: 

sar tte Slaid, Gravelly Hill, Warwickshire. paisa gangs 

4. Improvements in the construction of 
Ma» naany, 1d Bond Street Tramways, Gustave 

546. Facititatins Locomotion by applying to all or some of the wheels 
of road or portable engines, , carts, velocipedes, roller skates, 
castors of furniture and other vehicles or apparatus having running or 
traction wheels not bpawer ne upon fixed fay or tramways, improv 
endless travelling or portable tramways with guides to the same, and 
.. bor ay my pn as yore ag of running or traction 

use’ a trave) ramway, Jonatha: 
Gresham House, London. . x gaatsiiain 

548, Improvements in Neckt1es, William Robert Lake, Southampton- 
buildings, London.—A communication from George Gustav Struhar, 
Philadelphia, U.8,—10th February, 1876. 

550. Improvements in the method of and apparatus for TREATING STREET 
Sweerinos, Urine, and other refuse of towns, the apparatus being also 
partl applicable to other analogous purposes, Alfred Fryer, Wilmslow, 

es) 


556. Improvements in Rar.way WHEELS, Alfred Lovel Smith, Dover, 
Kent, and Henry Alonzo Smith, Euston-square, London. 

558. Improvements in ALARM SignaL Apparatus for the prevention of 
collisions on railways, Walter Peter Cherry and Charles Edwin Cherry, 
Porter-street, Hull, Yorkshire, 

562. Improvements in the production of Gas for ILLuminatNo and for 
HEATING Purposes, Henry Bray, Stoke Newington, London, and 
Edward Groom, Guildford-place, Russell-square, London. 

564, A new or improved process for Extractinc Precious MErazs con- 
t ined in the ingots, the ores, the matts, the goldsmith and silversmith- 
ashes, the wastes of all kinds, and also in the residues of the amalgama- 
tion, Jean Ruch, Paris.—11th February, 1876. 

568. pom os tg og A ee ay te Cage ALARMS bd STEAM ged and other 
receptacles for liquid under pressure, George Kelson Stothert and 
Edward Joseph Curtin, Bristol. eae 

572, Animproved Pneumatic Apparatus for EXTINGUISHING Fires, also 
applicable to other purposes, Thomas Reynolds, jun., Great St. Helens, 
Bisho; ite-street, London.—A communication from Alexander Allen 
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5 ew or roved Coup.ines for Rairway CarriaGEs, David McG! 
Corbridge-on-Tyne, Northumberland. ™ 

582. Improvements relating to the Loapina and Firine of Heavy 
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therefor, William Robert Lake Southampton-uildin London.—A 
communication from Henry C. Bull, Broo! U.S. ine 


584. Improvements in RoLLer SKartss, John don and William Charles 


Stiff, g) 
586. Improvements in apparatus for Heatim d , Thomas 
Edward Wilson, Lille, ce, — 





of Communication from SicnaL Canin to ENcrIve 
‘ohn Atkinson and Thomas 


Temple, Newcastle-on-Tyne.—12th F , 1876. 
590. An improved Winpow FasTENINe a) ble to sliding doors and 
sashes , Joseph Palmer, Handsworth, Staffordshire. 
pr ti the truction of ScaFrroLpine used in the 
erection of buildings, Henry Batt, Victoria-road, Kentish Town, 


596. An im’ Grinpina Perper Box or Caster, Pierre Aimable 
Victor le Lu Grove-terrace, Mile End, London.—A communication 
from Réné Soi Paris. 

598. Improvements in the manufacture of Putr for Paper, Henry 
Dyer, Camberwell, Surrey. 

600. Improvements in BREECH-LOADING FiRE-aRMs, Thomas Southgate, 
Burton-crescent, London, and James Woodward, jun., St. James’-street, 





602. Improvements in Rotter Skates, Henry Alexander Burgess, High 
Holborn, London. 

604: Improvements in machinery or apparatus for Paintina Larus for 
VeneTIAN Butwps, applicable to painting other thin strips of wood 
or metal, George er, Manchester. 

606. Improvements in the method of Securina the Enps of Banps for 

idles of ae frames or other machines, Thomas 

Blackburn, Brighouse, Yor! .—lath February, 1876. 

657. New or improved machinery for the Manuracrure of Botts, John 
Fulton Miller and David Robb, Glasgow, N.B. 

659. Improvements in Stipe Vatves for hot air and other pipes or 

, Thomas Massicks and Walter Crooke, Millom, Cumberland. 

661. Improvements in apparatus for REFRIGERATION, adapted. for cooling 
railway and other carriages, wagons, vans, and other chambers or 
yespinelag, Owen Charles Dalhouse Ross, Craven-street, Strand, 
London,—17th February, 1876. 

683. Improvements in the manufacture of Gas for Licntina Purposes, 
and in the means therefor, John I’rederick William Niebuhr, Cavendish- 
chambers, Duke-street, Portland-place, London. 

693. Improvements in Tacks or Fasteners for securing papers and other 
articles, George Friend, Maidstone, Kent.—18th February, 1876. 

695. Improvements in means for the Prevention of SLippine on Roap- 
ways, Foorways, Steps, Lanpines, and other similar thoroughfares 
and places, Charles William Hoe, Leadenhall-street, London. 

697. An improved Fastenina for JEwELLERY and ArtycLEs of Dress, 
John Compton Weeks Jeffereys, Tottenham-court-road, London.—19th 
February, 1876. 

731. Improvements in Erzcrric TeLeGRAPHS, part of these improvements 
being applicable in all apparatus where electro-magnets are employed, 
Ric Theiler and Meinrad Theiler, Canonbury-road, Islington, 
London, —22ad February, 1876. 

745. New or improved apparatus or means of Preventina Insury to 
Persons LEARNING to Skate on Ice or Rinks, George Ovid Topham, 
Maida Vale, Middlesex.—23rd February, 1876. 

799. Improvements in Automatic Apparatus for regulating the flow of 
fluids under p , and prevention of waste of water, John Howard, 
Linden-grove, Nunhead-lane, Peckham, London. 

803. A new or improved Rotier Skate, Hugo Low, Threadneedle-street, 
London.—A communication from Dr. Otto Braun, Berlin. 

805, Improvements in StzaM HoILERS, James Wilson, Ossett, Yorkshire. 

811. Improvements in apparatus for the MaNuracturE of ARTIFICIAL FUEL 
and for other similar purposes, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Jean Mathurin Paillard, Paris. 
—26th February, 1876. 

815. A new or improved Artiric1aL Ice Rink or Surrace for SKATING 
upon, Hugo Low, Threadneedle-street, London.—A communication 
from Dr. Otto Braun, Berlin. 

817. Improvements in Macuines for Makino Bricks and for moulding 
other materials, Charles Henry Green, Southampton-buildings, London. 
A communication from Emery Ross Gard, New York. 

819. Improvements in Macuines for Puaitine TextTILE Faprics, WovEN 
Harr, Fett, Paper, or Leatuer, William Tucker, Tunbridge-street, 
Euston-road, London.—A communication from Orange McConnell 
Chamberlain, Rue Gaillon, Paris. 

825. An improved apparatus and machine for CLEANING Knives, Charles 
Thompson Guthrie, Kilburn, Middlesex. 

829. Impr ts in the arrang t and construction of EaRTHEN- 
WARE Pipes for carrying off rain water, applicable also to other purposes, 
John William Dennison, cong ea Cheapside, London. 

831. Improvements in Gas Licutinc Apparatus, Charles Ambrose 
McEvoy, Piccadilly, London. 

833. Improvements'in Rouier Skates, Hon. Wyndham Edward Campbell 
Stanhope, Charing Cross, London.—28th February, 1876. 

837. Improvements in or applicable to Screwina Macuines, William 
Kendall, Salford, Lancashire. 

841. Improvements in SameLe Envetores and Bacs, Edward Arden 
Makin, Charles Willoughby Lane Makin, and Benjamin Marcroft, 
Liverpool. 

843. Improvements in TeLearaPHy and in apparatus therefor, Peter 
Jensen, Chancery-lane, London.—A communication from Paul la Cour, 
Co: mn. 











845. Improvements in Horsesnoes, Miles Smith, Halifax, Yorkshire. 

847. Improvements in ActuaTING REGULATING VALVEs for STEAM, WATER, 
Gas, and other purposes, bald Elliott and Cuthbert Burnett, 
Stockton-on-Tees. 

850. Improvements in RotueR or Rink Skates, James Cole, sen., and 
James Cole, jun., Coventry, Warwickshire. 

853. Improvements in Rotter SKarTes, Bryce Tydeman, Cardigan-road, 
Bow, Tendon. 

855. Improvements in machinery for Drivtinc Fisu-sort Howes in 
Sree and other Rais, John Thomas Walton, Leeds, Yorkshire. 

857. Improvements in apparatus for ReoisteRine the Fares Paip by 
*Passencers in Tramway Cars and other Veuicies, William Robert 
Lake, cog te London.—A communication from James 
Sangster, H M. Clay, George H. Van Vleck, and Job 8. Jawley, 
Buffalo, New York. 

859. Improvements in machinery for Cueanina and Pickuinc Meta. 
Prates, Lewis Griffiths, Swansea. 

861. Improved apparatus for Lusricatine the Axtxes and Bearinas of 
Wagons known and distinguished by colliers and miners as corves or 
tubs, the said apparatus being also applicable for Koen, Ss axles 
and bearings of rolling stock in general, Matthew Watson, Wortomley 
Hall, Sheffield.—29th February, 1876. 

865. Improvements in the manufacture of Parer Boxes, Herbert John 
Haddan, Strand, London.—A communication from’ Bennet Osborn, 
Newark, New Jersey, U.S. 

867. Improvements in Boots and Sxors, Henry Bateman Goodyear, 
Paris. 


869. Improvements in Puriryinc Intuminatine Coat Gas, and in the 
preparation of the means employed therefor, Samuel Hallsworth, 
Armley, Leeds, Yorkshire, and Richard Bailes, Woodhouse Carr, Leeds, 
Yorkshire. 

871. Improvements in Rotter Skates, Benjamin Brown, Brixton, 


jurrey, 
873. Improvements in Rotier Skates, Charles Edward Stirling, Albert- 





877. An improved Frepine Bortte, Jules Briere, Paris. 

879. Improvements in Lire Rarts, Alexander Melville Clark, Chancory- 
lane, London.—A communication from Nicholas Hermann Borgfeldt, 
New York.—ist March, 1876. 

889. Improvements in Motive Power, Ain CoMPRESSING, Rock Bortne, 
and other apparatus to be used in quarrying and mining and also in 
part applicable for other purposes, Graham Stevenson, Airdrie, Lanark- 
shire 


891. Improvements in CoaTine with Metats Licat ARTICLES CoMPposED 
of Mert, such as nails, screws, tacks, and er similar small wares, 
as well as the light, of machines, as alao in the machinery, appa- 
ratus, or appliances for effecting the same, William Whittl Smethwick, 
Staffordshire, and James Newman, Small Heath, Birmin 

893, Improvements in Lamp Burners, William Morgan-Brown, South- 
ampton-buildings, London—A communication from Henry Harrison 
Doty, Washington, U.S. 

895. Improvements in the means or apparatus for CompeNsaTING for the 
Contraction and Expansion of RatLway Sicnat or Point Wires, 
James John Frederick Stevens, Darlington Works, Southwark, London. 

897. Improvements in the manufacture of a PorTaBLE and CONDENSED 
Foop, Campbell Morfit, Baltimore, Maryland, U.S. 

899. Improvements in Fasreninas for Boots and Sxogs, Gioves, Bets, 
Purses, and other articles, William Handley and Michael Draper, 
Birmingham. 

901. Improvements in the manufacture of Brrr, Charles Haughton Gill, 
Christian-street, Middlesex.—A communication from Francis Neison 
bag Gill, Aska Sugar Works, Gaugam, Madras, India,—2nd 
March, 1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

764. Improvements in Tapies for Vessers, William McCormick, 
Boston, Massachusetts, U.S.—A communication from Edward Paul 
Sawyer Andrews, Boston.—23rd February, 1876. 

765. Improvement in Sivas or ProsectiLes for Air Guns or PisToLs, 
me? Marcus Quackenbush, Herkimer, New York.—23rd February, 
1876. 


777. Imp ts in hi for Lintne and Dryine PasTesoarD for 
sizing, colouring, and varnishing sheets of muslin and other materials, 
and fh adhesive compounds for the same and other like purposes, 
William Robert Lake, Southampton-buildings, London.—A communi- 

cation from Gustav Ludwig Jaeger, New York.—24th February, 1876. 











809. Improvements in the arrangement and construction of LAVATORIES, 
Thomas Blundell and James Walter Blundell, Limehouse, 

Lon —26th February, 1876. 

835. Improvements in Sarz Trove Locks, Edward Griffith Brewer, Chan- 
cery-lane, London.—A communication from Patrick Brien Hennessy, 
Hamilton, Canada.—28th February, 1876. 

863. Certain new and useful eg of he in Pranorortes, Charles 
Edward Rogers, Massachusetts, U.S.—lst March, 1876. 

k ents in machinery for manufacturing Bricks, William 
Robert Lake, Southampton-buil: , London.—A communication from 

Casper Shrom Bigler, John Bayard McPherson, and Lyman de Huff 

Gilbert, Harrisburg, Pennsylvania, U.S.—lst March, 1876. 

920. ry mens machinery for Insertine Screws from Screw-THREADED 
Wire in the process of uniting the uppers to the soles of boots and 
shoes, and in uniting hose-tube seams, belting, and all leather lappings 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from The American Cable Screw Wire C y, Incorporated 
Boston, U.S.—3rd March, 1876. 

943. Improvements in ery for Expressine the Juice from Sucar 
Cane and Beerroor, and for other like purposes, Joseph Ducomet, Rue 
des Petits Hotels, Paris.—A communication from Louis Jules Theodore 
Quennesson, St. Quentin, France.—4th March, 1876. : 

969. Improvements in Rotier or Rink Skates, George Lowry, Salford, 
Lancashire.—6th March, 1876. 

978. Manufacture of Barsep Feyce Wire, Hunter Henry Murdoch, 
Staple Inn, London.—A communication from Henry William Putnam, 
Bennington, Vermont, U.8.—7th March, 1876. 

983. Improvements in Gasa.iers, William Robert Lake, Southampton- 
buildings, London.—A communication from Charles Deavs, New York. 
7th March, 1876. 








Patents on which the Stamp Duty of £50 has been Paid. 

823. Gas, William Wright, Sheffield.—7th March, 1873. é 

810. PREVENTING RaiLway AccipENTs, Henry Edward Skinner, Edward- 
square, Kensington.—éth March, 1873 

811. Putp for Paper, Frederick Burnett Houghton, Borough-read, London. 
—tth March, 1873. 

814, Lamps, John Wakefield, Birmingham.—6th March, 1873. 

824. Steam Borers, William Renny Watson, Glasgow.—7th March, 1873, 

923. Stream Enaines, Jeremiah Head, Middlesbrough, Yorkshire.—13th 
March, 1873. 

834. ImiTaTION Si1tveR, John Keene, Scott’s-yard, Bush-lane, London,.— 
8th March, 1873. 

~*~ ay Arr, Charles Weightman Harrison, High Holborn.—sth 
awarch, a 

on George Christopher Trout Bartley, Ealing.—19th March, 

839. Compine Macuinery, George Little, Oldham, Lancashire, and Thomas 
Charles Eastwood, Bradford.— 8th March, 1873. 

1065. Burrons, David Gilbert, Birmingham.—2lst March, 1873. 

875. Satr, Thomas Bright Wilson, Manchester.—1llth March, 1873. 

884, ASBESTOS Pacxino, William Stebbins Fish, Glasgow.—12th March, 


3. 

916. Conpensina Vapours of NapuTua, Charles Moseley, Ardwick.—13th 
March, 1873. 

924. Steam Borers, William Stebbins Fish, Glasgow.--13th March, 1873. 

959. BotrLEe Stoprers, William Armand Gilbee, South-street, Finsbury.— 
15th March, 1873. 

1044. Grape Sucar, Edwin Egerton Pearse, Oberstein-road, New Wands- 
worth.—20th March, 1873. 

849. Trap, Henry Dean, Southam, Warwickshire.—10th March, 1873. 

930. Maanetic Sunstances, John Richardson Francis, Swansea.—14th 
March, 1873. 

antag Water, George Frederick Deacon, Liverpool. —1l4th March, 

3. 


969. Comptne Woot, William Henry Shepherd and James Scott, Bradford. 
15th March, 1873. : 
970. Kins, Clement Robey, Sunnybank, Edward Banks, and Thomas 

Forester, Hanley.—15th March, 1873. 
980. CHEESE, George Tomlinson Bousfield, Sutton, Surrey.—17th March, 


1873, 

1106 Beer, Alexander Melville Clark, Chancery-lane, London.—25th 
March, 1873. 

1149. OrnpNancE, George Wightwick Rendel, Elswick Works, Newcastle- 
on-Tyne.—27th March, 1873. 

1241. Hvpravtic Presses, Alexander Melville Clark, Chancery-lane, 
London,.—3rd April, 1873. 

870. Rotiine Wire, Isaac Hayward, Warrington.—llth March, 1873. 

885. Biocks, William Thomson, Glasgow.—l2th March, 1873. 

894. Dryinc Apparatus, Robert John Jones, Walton, Liverpool.—-12th 
March, 1873. 

898. Dyemne, John Oldroyd, Mark Oldroyd, jun., Joshua Woodcock, and 
James Coulter, Dewsbury.—12th March, 1873. 

899. LeaTuer, William John Coogan, Pittsfield, U.S.—12th March, 1873. 





Patents on wbich the Stamp Duty of £100 has been Paid. 

715. Titts, Isaac Hudson, Stockport.—9th March, 1869. 

697. SctrFacING Rinos, &c., James Archibald Jaques and John Americus 
Fanshawe, Tottenham, and Thomas Oakley, Grange-road, Bermondsey. 
—8th March, 1869. 

898. Sewine Macuines, Thomas Shakespear and George Iliston, Birming- 
ham.—24th March, 1869. 

787. Conveyino Goons, Frederick Octavius Palmer, The Webbs, Sussex.— 
10th March, 1869. 





Notices of Intention to Proceed with Patents. 
29. Puriryina Gas Coa, Wiliam Marriott, Huddersfield.—4th January’ 
18 


68. Cur Na1ts, William Southwood, Birmingham.—6th January, 1876. 

87. Evaines, Walter Payton, Masbro-road, Hammersmith, and Joseph 
Ellicott Holmes, Newton-terrace, Bayswater.—7th January, 1876. 

131, Framework and Fasteninos of TRAVELLING Bags, &c., Henry Simp- 
son, Manchester. —12th January, 1876. 

181. Firtertne Water, &c., Francls Thomas Bond, Gloucester. 

188, Gas, James Steel, Glasgow.—18th January, 1876. 

206. Lockina Rattway Points, Francis William Webb, Crewe.—19th 
January, 1876. 

281. Raisina, &c., WaTeR, John Frederick Brinjes, Back Church-lane, 
Whitechapel, London. 

288. Direction InpicaTor, Leendert Janse, Amsterdam, Holland. 

292. Roap Locomotives, James Matthews, Dunwear Villa, Bridgewater. 

300. Sewina Macuines, Norris Parmly Stockwell, Queen Victoria-street, 
London.—A communication from The Howe Machine Company 
(Incorporated). 

802. Macuinery for Bats, Thomas Goodwin Green, Church Gresley. — 25th 
January, 1876. 

807. CLosina Borries, James Lewis, George Town, Merthyr Tydfil. 

317. SHow-caRD Frames, &c., Alfred Keeves, Finsbury-street, London.— 
26th January, 1876. 

850. Horse Rakes, William Wilson, Wood Hey, Bebington, and Joseph 
Battersby, Bedford Leigh. 

854. Rops, &c., Benjamin Joseph Barnard Mills, South t 5, 
London.—A_ communication from Charles Patrick Haughian.—28th 


tiilai 








January, 1876. 


Sonth +, huildi 





870. STEEL, J —_ Baur, p gs, London. 

874. Brakes, Richard Werdermann, Princess-street, London. — 29th 
January, 1876. 

403. Supetyina Hor Water to Houses, &c., William Dakin Waterhouse, 
Dublin.—A communication from James Archer.—1st February, 1876. 

408. Rock-DRILLING MacHINERY, Ernest de Pass, Fleet-street, London.— 
A communication from Maschil Delorimer, Converse. 

414, Pumps, William Adair, Liverpool. 

416. ORNAMENTAL GLAZED Bricks, William Dewhirst Cliff and Walter 
Cliff, Wortley, near Leeds. 

420. Fioor-cLotu, Frederick Walton, Staines. 

423. Preservinac Ecos John Henry Ermatinger, Dunster House, 
Mincing-lane, London.—A communication from Doctor Frederick H. 


L. C, Sace, 

424. = ino Nuts, James Henry Greathead, Storey’s Gate, Westminster, 
London. 

426. Liautrsa Rattway Carriaces, David Laidlaw, Glasgow. — 2nd 
February, 1876. 

480. Escritorr, Aineas MacDonell, Beauly. 

432, SkatinG FLoors, George Edward Stokes, Westbourne Park, London. 

435. Ovens, John Chapman Peacock, Fern House, Endlesham-road, 


440. Wet Skates, John Harrington, Ryde, Isle of Wight.—-3rd February, 
1876, 


462. TRANSFERRING PassencErs, George Barclay Bruce, jun., Westminster- 
chambers, London.—4th February, 1876. 

480. Wueet or RoLier SKATES, eg Orville Brown, Southampton- 
buildings, London.—5th February, 1876. 

491. Lupricatinc Packixe, Jobh Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Louis Wertheim.—7th February, 
1876. 

495. ArtiriciaL Fue. Brocks, Christopher Kingsford, King’s-road, 
Chelsea, Lon 


don. 
ee Alexander Mullord, Hoxton, London.—8th February, 


1876. 
515. SicNALLING on Rariways, Eustace Fitzmaurice Piers, Westminster- 
chambers, London.—0th February, 1876. 
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\ 529. Currmyc Stowe, Andrew Betts Brown, Rosebank Ironworks, Edin- 
oa Maco Parers, James Huntington, Lancaster, and Wallace 
man, Leeds. 
582. FLoorine, Henri Adrien Bonneville, Rue de la Chaussée d’Antin, 
Paris.—A communication from Edouard Maitre. 
— Wasuinc, &., Henry Enfield. Taylor, Chester.—l0th February, 
876. 


”. 
546. Bevtinc, Thomas Duncan, Port Glasgow, N.B.—llth February, 1876. 
Patterson 


587. Stampino Minerats, &., John , Belfast.—lzth February, 
1376. 

593. Finisninc Printep Sueets of Parer, George Duncan, Liverpool.— 
14th February, 1876. 

645. Sumps, Ezra Davis and William Fieldhouse, Horsley Heath, Tipton. 
—i6th February, 1876. 

655. Motive Power Enorves, Henry Percy Holt, Royal Insurance-build- 
ings, Leeds. 

665. Measurinc Banps, William Chestermann, Bow Works, Sheffield.— 
17th February, 1876. 

~~ Same, George Burdekin, Prestolee Alkali Works, near Man- 


cl » 

677. Basket, Margaret Mary Crawford Cameron, Leeds. ° 

687. Rotter Skates, Francis Henry Davis, London-streect, and Brice 
Tydeman, yee Bow, London.—18th February, 1876. 

743. Preservine, Frederick Settle Barff, Kilburn.—22nd February, 1876. 

749. Stkam Borers, Edward Wood, Bolton. 

751. Preventine the Escare of Gas, William John Warner, South Shields. 

764. Tasies, William McUormick, Boston, U.8.—A communication from 
Paul Sawyer Andrews. 

765. Sives, Henry Marcus Quackenbush, Herkimer, New York.—23rd 
February, 1876, 

777. Laxinc and Dryixnc Pastepoarp, William Robert Lake, Southam 
a tt London. — A communication from Gustav Ludw 

aeger. 

785. KoLLeR Skates, William Joseph Walker, Rotherham.—24th February, 

1876. 


809. Lavatories, George Thomas Blundell and James Walter Blundell, 
Limehouse, London.—26th February, 1876. 

3764. Mera, Tunes, Edmund Edwards, Southampton-buildings, London. 
—A communication from Robert Mitchell. 

8766. CoLourtnc Fors, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Jules Francois Mathias, sen., and Justin 
Georges Mathias, jun.—29th October, 1875. 

8779. SreerinG Surips, Robert Duthie, Aberdeen.—30th October, 1875. 

3786. Carpinc Enoines, Joseph Standring Dronsfield, Oldham. 

3796. Carpinc Macnines, Frederick Foster Burlock, Leamington.—A 
communication from George 8. Harwood.—1st November, 1875. 

8799. Umprkiias, &c., Thomas Blanchfield, Manchester. 

3806. PoppLine Overs, Adolphe Espinasse, Loire, France. 

3810. Busu for Borers, &c., Henry Morris Walker, Guildford-road, 
Greenwich,—A communication from Alfred Estienne.—2ad November, 
1875. j 

3818. Friction Ciurcues, John Imray, Southampton-buildings, London. 

$827. Measurtnc Fivips, Thomas Mathews, Whitficld-street. — 3rd 
November, 1875. 

3831. CarpureTTING ATMosPHERIC Air, Henry Hahn, Lombard-street, 
London.—A communication from Edward I. Daschbach. 

3836. Pitep Fasrics, William Brookes, Chancery-lane, London.—A com- 
munication from Henry Wattinne, Roubaix, and Edouard Roettger, 
Lille, France. 

3838. Gas, William White, Abersychan. 

3840. Furnace GraTe-Bars, Thomas Holt, Rochdale, and James Schofield, 
Littleborough. 

3844. Wasninc Woot, &c., Henry Walton Whitehead, Holbeck, and 
Frederick Henry Wright, Halifax. a 

$846. Giazinc Leatuer, &c., Richard Lee, Philadelphia, U.S. 

3847. Wasninc Macuines, Alfred William Turner, Birmingham.—4th 
November, 1875. 

3851. AcricuLTURAL IMPLEMENTS, Henry Lander, Mee. 

3859.. Tr1mminG Lawns, &c., Morgan George Lloyd, Camolin. 

3860, InpicaTinG the Lyrensrry of Rapration, William Crookes, Morning- 
ton-road, London. 

3862. Composirion, Thomas Jenks, 
November, 1875. 

3867. Stream Pumps, Mathias Neuhaus and John Eliot Hodgkin, Queen 
Victoria-street, London.—A communication from John Wyman Blake. 
—6th November, 1875. 

$914. Heap Dresses, Francis Kenyon, Westminster. 

3917. Sroves, Robert Dobbie and Peter Forbes, Glasgow. 

3924. Gas Lames, Howard William Warden, Bengal, India. 

‘ . Sreeriné Apparatus, William Bow, Paisley, N.B. 

3928. Lnsecrors, &c., James Jackson and Thomas Jackson, Newton Moor, 
Hyde.—11th November, 1875 






3042. Screw Nvis, &c., Benjamin Whitley, Smethwick.—12th November, | 


1875. 

3959. Stee. InGor Movu.ps, Israel Carlton, Barrow-in-Furness. 

3961. Ramway Carriages, Henry Gardner, Fleet-street, London.—A 
communication from Edward Edwin Hargreaves. 

3963. FitTERING, Isaac Cooke Thomson, Lord-street, Liverpool.—A com- 
munication from FrederickeClibborn.—13th November, 1875. 

3965. Srorinc Gray, &c., William Inglis, Bolton.—A communication 
from James Inglis.—15th November, 1875. 

3997. Suirs and Boats, Joseph Betteley, Fleet-street, London.—17th 
November, 1875. 


4007. Avromatic Latcnes, William McGeoch, jun., Glasgow.—1Sth Novem- | 


ber, 1875. 

4040. Desians, William Armand Gilbee, South-street, Finsbury.—A com- 
munication from Richard Albert Tilghman.—20th November, 1875. 

4115. Tetecrarn Cases, William Thomas Henley, Plaistow. — 26th 
November, 1875. 

4130. Macutxes or CLocks, William Ford Stanley, Great Turnstile, 
Holborn. 

4139. Screw Nuts, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Alfred Marland.—29th November, 1875. 

4203. Rotter Skates, George James Rhodes, Birmingham.—4th December, 


1875. 

4323. Rotuer Skates, Peter Skidmore, Nether Edge, Sheffield. —13th 
December, 1875. 

4502. Keir, John Wilson Croker Perrier, Westminster.—A communication 
from Joseph Pellieux and Albert Mazd-Launay.— 24th December, 1875. 

40. Raruway Wueets, Richard Norton Allen, Hudson, and Albert Benton 
Pullman, Chicago, U.8.—4th January, 1876. 

49. Om Cups, Herbert John Haddan, Strand, London.—A communication 
from Reuben Whitehouse Drew.—ith January, 1876. 

64. Cuairs, &c., Joseph Kincaid, Great George-street, Westminster.—6th 
January, 1876. 

82. Trowsers, Alfred Woolrich, Liverpool.—7th January, 1876. 

158. Steam Borvers, Charles Joho Galloway, Knott Mill Ironworks, 
Manchester.—l4th January, 1876. 

180. Waeers, William Johnson and Jonathan Philips, Ripley.—17th 
January, 1876. 

203. Steam Borvers, Charles Asbury, Balsall Heath, Birmingham.—1sth 
January, 1876. . 

a6. anaes Macuixes, George Lloyd, Birmingham.—2lst January 

er 





76. 

Manures, Henry Young Darracott Scott, Ealing. —26th January, 

1876. 

382. Skatinc Rivks, James Cole, sen., and James Cole, jun., Coventry. 

390. Locomotives, Henry Hughes, Leicester.—3lst January, 1876. 

402. Kxrrrep Faprics, Thomas Wilkins, Station-street, Nottingham.—1st 
February, 1876. 


438. Lare-savine Apparatus, Alfred Petcr Sharp and Thomas Smith, | 


Salisbury-street, Strand, London.—38rd February, 1576. 
470. Rotiinc Mii1s, Peter Kirk, Workington.—5th February, 1876. 
517. Dryie Tea, Francis William Mackenzie, Lady-hill, Elgin. 





All soe having an interest in o) ing any one of such applications 

should leave particulars in writing of their objections to such applications 

~ ¥~ office of the Commissioners of Patents within twenty-one days of 
ts date. 


List of Specifications published during the week ending 
llth March, 1876. 

2510, 1s. 2d.; 2561, 1s. 4d.: 2595, 2s. 6d.; 2598, 10d.; 2606, 6d.; 2608, 6d., 
2614, 1s.; 2615, 10d ; 2626, 8d.; 2629, 1s. 4d.; 2633, 8d.; 2634, 10d.: 2640; 
8d.; 2643, 1s. 8d.; 2647, 10d.; 2651, 44.; 2655, 1s.; 2659, 10d.; 2663, 10d., 
8d.; 2666, 8d.; 2671, 6d.; 2674, 10d.; 2677, 10d.; 2679, 1s. 6d.; 2693 
694, 10d.; 2695, 6d.; 2697, 6d.; 2701, Gd.; 2702, 4d.; 2707, 6d.; 2709; 

sd.; 2712, 4d.; 2713, 4d.: 2 9715, Is. 2d 
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5, 4d.; 2746, Is. , 4d.; 2752, Sd.; 2754, Sd. ; 2755, 
57, 8d.; 2761, 4d.; ; 2765, 2s. 4d.; 2767, 4d.; 2769, 
4d.; 2770, 4d.; 2776, 4d.; 2777, 4d.; 
8d.; 2811, 10d.; 2851, 4d.; 2883, 4d.; 


3132, 10d.; 3134,’ 10d.5 $149, 8d.; 
4160, 6d. 





«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and tage. 


Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, Sou 
ampton-buildings, Chancery-lane, London. 


Mott-street, Birmingham. — 5th | 


0, 4d.; 2781, Sd; 2790, 6d.; 2792: | 





ABSTRACTS OF SPECIFICATIONS. 


2950. Wassinc Macnine, G. 8. Hooker, Tunbridge-wells.—Dated 2lst 

August, 1875. 

This invention relates to an imp d ng 

use, whereby the linen and other articles are more rapidly and effectually 
cleansed than by the other machines at t+ in use. The machine 
consists of a trough-like receptacle for the linen to be cleansed, in which 
a presser or dasher is made to oscillate. The dasher is hung on horizontal 
pivots, which work in vertical slots or guides, to enable the dasher to 
accommodate itself to the amount or varying thicknesses of goods in the 

hi The r tacle is preferably made of a rounded form at 
bottom, and the dasher is made of a corresponding shape. The inner 
surface of the receptacle is lined with half round strips or ribs of wood 
running obliquely in the receptacle. These ribs are placed a short 
distance apart, and are raised a short distance from the solid sides and 
bottom of the receptacle, thus forming a kind of grating for the clothes 
to rest upon, whereby the water is caused to pass more freely through 
and thusmore effectually cleanse the clothes. e surface of the presser, 
or dasher is likewise covered with half-round slats or ribs, which are also 
placed obliquely so as to cross those of the trough, and by their joint 
—— produce the desired effect on the goods at each oscillation of the 

er. 





oT hi for d +4 








2969. Fasreninos ror ArticLes or Dress, F. X. F. Heilborn, Birming” 
ham.—Dated 24th August, 1875. 

According to this invention the fastening consists of a front ornamental 
part of a semi-elliptical figure and a curved band jointed te the bottom of 
the back of the said front part. When the jointed band is closed upon 
the ornamental front, its hooked upper end takes into a socket at the 
top of the front part, and the fastening is secured to the bow, scarf, or 
jr article of dress which has been placed between the two parts of the 
fastening, or when the hooked end of the jointed band has been passed 
through holes in an article of dress, the two parts of the said dress are 
secured together by the said fastening. By means of a spring on the con- 
cave side of the front part acting upon a heel on the jointed band the two 
parts of the fastening are firmly held in their open and closed positions 
respectively. On the bottom of the ornamental front of the fastening is 
a loop which carries 2 chain by which a locket or other ornament may be 
suspended. 

3014. Dovstinc, Twistinc, anp Winpino, FZ. Whalley, Manchester, and 
E. Weild, Longsight.—Dated 27th August, 1875. 

In machines of ‘the above description it is customary to lift the top 
rolier out of contact with the bottom roller, which is made in acontinuous 
length ; now this invention consists in supporting both of the top and 
bottom rollers in a swivel frame, and in driving all the bottom rollers by 
spur pinions on a shaft extending the whole length of the machine. The 
swivel frame above referred to is raised to stop the supply of yarn when 
an end breaks. 

3036. Sarery Vatves, J. Hopkinson, Huddersjield.—Dated 28th August, 
1875. 

This invention relates to apparatus wherein the inventor employs a 
vessel containing mercury, and a mercurial column as an auxiliary 
device for opening a safety valve to relieve the boiler from excessive 
pressure, or to prevent the existence of excessive pressure within the 
said boiler. 

3185. CoLtounep Impressions, J. Gueneux and F. Normand, Paris.—Dated 
11th September, 1875. 

| This invention consists in laying op metal sheets a bed of paste, con- 

sisting of puper pulp, kaolin, baryta or zinc white, sulphate of lead, or 

like substances, with varnish and driers, on which bed lithographic or 

chromolithographic impressions are taken, baking and varnishing being 

applied to fix the same, so as to produce sheets with designs printed on 

them to form boxes, cans, and such like articles. 

3691. Lirsocrarnic Printinc Mac ates, W. G. Borrett, Castle-street, 
Holborn, and T. Hyde, Kirby-street.— Dated 25th October, 1875. 

The invention consists in fixing zinc plates in lithographic printing 
machines by means of a table or bed plate, of the depth of an ordinary 
lithographic stone, with slots in it, in which slots movable dogs or holders 
are worked inwards, as nuts on screws, which have no horizontal move- 
ment. The zinc piate is held as required betwee the said dogs or holders 
and others which are fixed, all of which are bevelled and formed so as to 
| hold the edges of the plate without coming in the way of the printing 
cylinder and rollers. 

567. DisTRIRUTING Tyrer, H. J. Haddan, Strand.—Dated 12th February, 





| 
876. 
| Separating type by means of an electro-magnetiv machine, and deposit- 
| ing each particular character in a separate receptacle. 
| 589. VenTiLaTiInc Raitway Carriaces, W. R. Lake, Southampton-build 
{ ings. —Dated 12th February, 1876. 
| _ This invention in its various modifications may be employed in securing 
| the improved ventilation of railway carriages, of stores, shops, ware- 
| houses, dwellings, and other buildings, and of steam-ships and other 
| vessels. For the purposes of ventilating railway carriages the saidinven- 
| tion comprises a novel combination of a water tank or dip pipe, a fan- 
| blower, an air conducting pipe, and adonkeyengine. The said invention 
| further comprises 4 novel combination of the fan blower, the dip pipe, 
and the air conducting pipe, with a tank on a railway tender ; also a novel 
combination with the fan blower, tank, dip pipe, and air conducting pipe, 
of a system of distributing pipes. The said invention further comprises, 
| in the ventilation of buildings, a novel combination of the tank, the dip 
| pipe, the fan blower, air conducting pipe, and connected inlet and outlet 
valves, controlling the ingress and egress of the cooled or purified air to 
the building to be ventilated, and securing the equable and uniform 
ventilation of the same. The said invention further comprises, applied 
to the ventilation of sea-going and other vessels, a novel combination of 
a pump arranged to draw water from the sea, lake, or river, as the case 
may be, and deliver the same to the tank; also a novel combination of a 
donkey engine, with the tank and its pump, 4s described, the dip pipe, 
| the fan blower, and one or more air conducting pipes. 
642. Mariner's Compasses, W. KR. Lake, Southampton-buildings.—Dated 
16th February, 1876. 

This invention consists in making the card and needle of the ordinary 
mariner’s compass relatively adjustable, so that by a simple marinal 
process the variation of the magnetic needle may be applied directly to 
the compass, so that until a change occurs in the variation, the course 
steered will be the true course, the winds recorded will be the true winds, 
| the bearings taken will be the true bearings, and no allowance or con- 

nections for variation will be required when working up the dead reckon- 
| ing, and above all that in shaping courses the true bearings given by the 
| chart are the courses to be sailed. This is accomplished by attaching the 
| needle to the card by a central screw and nut, and having either end of 
| the needle project beyond, above, and preferably back and down upon 
| the graduated edge of the cord. 
| 662. Breecn-Loapina Cannons, W. E. Gedge, Wellington-street.—Dated 
| 17th February, 1876. 
| This invention relates to an improved arrangement or device for loading 
| cannon of all kinds through the breech, and consists of a peculiar interior 
| configuration of the breech of the gun, together with a breech key so 
shaped as to enter the breech by a direct movement from the rear, and 
| then by a quarter turn close and lock the same securely. 
3023. Lirtinc anp Lowerinc, H. Cherry, Aston, Birminghan.—Dated 
27th August, 1875. 

This invention consists of mechanical arrangements for making lifting 
or lowering machinery self-sustaining. That is when the motive power 
eeases to act in lifting the raised weight will not reverse the mution and 
descend, but will remain suspended. This is effected by the use of a 
brake wheel working in a concavity. When the parts move in the direc- 
tion proper to lift, the brake wheel remains stationary, but when the 
parts begin to move in the direction proper for lowering, the brake wheel 
gears with the moving parts, and by its friction in the concavity described 
arrests the descending motion. 

S088. Foueme Enaine, G. A. Bridgett, Manchester.—Dated 28th August, 
io 

This invention refers principally to direct-acting steam pumping 
| engines, and consists of an improved arrang it of suppl tary ports 
| to distribute steam to work the slide valve without the use of « long 
piston, supplementary valves or tappets, also of an improved metallic 
| Stuffing-box, and in an improved general arrangement of compound 
| pumping engines. 

3049. Rotary Screens, C. Cousins, Lincoln.—Dated 31st August, 1875. 
Wire of triangular or equivalent shape is employed for the drums of 
rotary screens instead of round sectional wire. 


S000. Cansane Corton, T. F. Wallwork, Farnworth.—Dated 4th September, 











iv. 
This invention is applicable to the carding engines known as Wellman’s 
patent self-stripping cards, and it consists in applying to each of the 
top flats and to the stripper, blocks of wood of the height of the card 
teeth, also in removing the waste cotton from the card fillet on the 
stripper by means of a vibrating comb. 


oss. Furnaces, A. Longsdon, Queen Victoria-street.—Dated Tth September, 
875. 


The invention is for the application to furnaces of all descriptions of 
| fire-bars placed in such a manner that they overlap one another, the 
| frames on which they rest being placed at an angle. The front of the 
{ fire-grate is closed, chambers are placed in the side walls of the furnace 


Sums exceeding 1s. must be | having zigzag divisions to cause the air which enters at top to circulate 
reimitted by Post-office Order, made payable at the Post-office, 5, ~~ nad take up a ¥ ger: degree of heat. : 


The air is drawn through the 
chambers and fed into the fire by afan blower. Also for feeding the 
fuel to the furnace through a hopper on top of furnace, the fuel 








crushed and fed into the fire by a roller, the revolution of which also 
works a spreader for distributing the fuel over the fire. 


8309. SicnaLtine in Rateway Trarys, C. Stewart, Islington.—Dated 22nd 
September, 1875. 

The invention consists of a roller on which a flag is coiled, to be pro- 
ected from the side of the carriage a released by a catch 
nside the carriage. A line or rope is cennected to the signal and 

communicates with the engine whistle, so as to sound the same when the 

rope is tightened by projecting the flag. 

3774. ArtiriciaL Teetu, G. H. Jones, Great Russeli-street.—Dated 30th 
October, 1875. 

The object of this invention is to fix firmly by atmospheric pressure in 
the mouth an artificial set of teeth by means of a valve, which is inserted 
in the artificial palate, by which is maintained a vacuum caused‘ by 
depression of the tongue. One form of this valve the inventor makes by 
fastening a strip of spring metal, preferably of gold, say half an inch long 
by sixteenth of an inch wide, by a rivet at one end to the artificial palate 
which is countersunk to receive it. On the side of the spring next the 
palate a piece of india-rubber or any other substance answering the 
same purpose is attached so as to cover an aperture or hole previously 
made in the artificial palate, by which means the re-entrance of air is 
agers This arrangement constitutes the most simple form of valve 
cr this purpose. 

764. Tasies ror Vessets, W. McCormick, Boston.-—Dated 23rd February, 


1876. 

This complete specification describes the said improvement. The 
object of this invention is to produce an improved table with swinging 
top leaves for the use of vessels, the leaves being so arranged as to follow 
the motion of the vessel, and thereby retain a leve) position for the 

reater convenience of travellers and others. invention consists of 
a table having its top composed of several leaves which swing by means 
of pivots, weights, and connected levers, on standards with suitable 
bearings ; such table forming a convenient and valuable addition to the 
furniture of vessels, and increasing the comfort of passengers and crew, 
765. Prosectives, H. M. Quackenbush, Herkimer, New York.—Dated 231d 
February, 1876. 

This complete specification describes the invention as follows; that is, 
First, to provide a slug or projectile for air pistols or guns which shall 
adapt itself to slight variations in the diameter of the bore of the barrel 
in which it is inserted, and exert sufficient friction in the latter to retain 
itself in place therein until expelled by the force of the escaping air; and, 
Secondly, to compensate for the increased diameter of the body of the slug, 
which results from the wear and consequent enlargement of the matrix o! 
the dies in which the slugs are formed, and enable the dies, which are 
expensive, to be used for a much longer time than heretofore. The inven- 
tion consists in forming upon the periphery of the slug a series of shallow 
ribs or burs which, in the event of the bore of the barrel being less in 
diameter than their aggregate outer edges, will flatten down upon being 
inserted within such edges, or nearly so; the edges of the ribs will, without 
flattening of the latter, exert sufficient friction within the barrel to prevent 
escape of the slug. 


777. Pastenoarp, W. R. Lake, Southampton-buildengs. — Dated 24th 
February, 1876. 

This invention relates to the combination with the age or sheet 
cylinder and its pasting or sizing device of gripers extending throughout 
the entire length of the cylinder; further, to the combination with the 

vasting or sizing device and with the shect cylinder of two arms, which 

‘orm the bearings for said pasting or sizing device ; further, to the com- 
bination with the sheet carrying cylinder and the pasting or sizing device 
and its pivoted arms of an adjustable cam and a lever; also to the com- 
bination with the pasteboard cylinder and its gripers of a gauge which 
determines the correct position of each board to be delivered to the 
cylinder; also to the combination with the paper cylinder the pasting device 
and the pasting device and the pasteboard cylinder of a drying apparatus ; 
also to the combination with the drying drum and the ndering roller 
of two endless aprons; further, to the com)ination with two cylinders or 
rollers, one of which is to press against the other, of movable journal boxes 
a spring lever and a rack; also to a tension apparatus for an endless 
apron, consisting of a roller placed in a bight formed by said apron com- 
bined with a yoke ; further, to a pasting device consisting of an endless 
apron which moves in contact with a roller situated in the paste fountain, 
and which bears aguinst the surface of the paper cylinder. The said 
invention also relates to an adhesive compound made of paste or other 
adhesive material and of plaster of Paris or other suitable powdered 
material. 
2988. Propucinc Locomotion, S. Birley, Battersea, and E. Smythe, 

Melcombe-place.-—Dated 26th August, 1875. 

The production of locomotion in a vehicle by the bodily weight of the 
rider or riders in such vehicle. 

2989. Cocks, J. L. Dubois, Clapham.—Dated 26th August, 1875. 

The improvements have reference to that class of cocks or taps in which 
valves are used, and the — of the invention is to secure increased 
efficiency in use. The spindle of the valve is acted upon for the opening 
bya scroll formed cam turning upon a fixed axis and operated by a lever 
arm, mitre, or other tooth gear, or ether suitable means. This scroll is 
formed so that the shortest radius of such scroil is greater than the increase 
thereof for the motion to be obtained, and in place of acting directly on 
the upper part of the spindle of the valve it acts upon a rocking piece, 
the surface of which so acted upon is extended, and is of form correspond- 
ing with that of the scroll, so as to obtain sufficient holding for readily 
retaining the valve at any extent of partial opening, or the upper end of 
the spindle or the guides thereof acted upon by the scroll is of correspond- 
ing shape and extent’ of surface, or has rollers thereto of like 
correspondence. The valves may be acted upon to close with or against, 
the flow of the fluid, and a spring may be employed if desired to aid the 
closing. 

2991. Cnuurns, 7. De Vall, Leominster.—Dated 26th August, 1875. 

This invention relates, First, to improvements in the arrangement and 
construction of churns, whereby the temperature of the milk or cream 
can be readily regulated so as to facilitate the process of making butter. 
The axis on which the dashers are mounted is formed hollow for the 
reception of hot or cold water, ice, or freezing mixtures, to raise or lower 
the temperatures of the milk or cream. The beaters or dashers are slid or 
mounted upon the hollow axis so as to be capable of adjustment thereon. 
Fan blades are mounted upon the upper end of the hollow axis to drive 
the air into the milk or cream under treatment. The rotating hollow 
axis, beaters, and fan, may also be employed for cooling or refrigerating 
other fluids. 

2993. Oprricat IystRUMENTS, A. Williams, Kensington.—Dated 26th 
August, 1875. 

For this purpose a number of reflectors similar to those employed in a 
kaleidoscope are ‘used, but instead of fixing the objects to the case and 
causing the objects and case to revolve, the o Lew are placed in a holder 
capable of being rotated whilst the case is held stationary. 

2995. Cieanino Tabie Curtery, J. W. Elliott, Primrose-hill.—Dated 
26th August, 1875. 

The novelty consists in passing the knives through the side of one or 
(if a large number of knives are required to be cleaned at once) two fixed 
discs or ends, and into and between the space formed by the discs or ends 
the inventor fixes revolving drums, which give the advantage of cleaning 
a larger number of knives than hitherto. 

2996. Propucine Execrnicity, W. J. Kilner, Ladbroke Grove-road.—Dated 
26th August, 1875. 

The use of a rotating permanent or electro-magnet or magnets, either on 
the inside of or on the outside, or partly within and partly without a ring 
of soft iron with coils of insulated wire placed round it for the production 
of a continuous current of electricity. Also by the replacing the coils of 
wire by coils composed of a bundle of wires with an apparatus for 
electrically uniting them in different ways to regulate the tension of the 
current. 

2997. Inox Suirs on Vessets, A. M. Clark, Chancery-lane.—Dated 26th 
August, 1875. 

The objects of this invention are, First, an improved plan of construct- 
ing the hulls of iron vessels so as to have a fair and smooth outside 
surface ; Secondly, to secure wood backing or filling for the reception of 
wood planking to be covered with copper sheathing, so that none of the 
fastenings will pass through or penetrate the outer iron plating orskin of 
the vessel, particularly in the portion to be immersed ; Thirdly, to 
lessen the rolling motion of iron vessels with advantage to their speed, 
steering, 

2998. Skates, A. H. Robinson, Merrion.—Dated 26th August, 1875. 

The invention relates to means of controlling or turning roller or 
runner skates, and it is also applicable to steering or guiding purposes, 
such, for example, as for steering boats and bicycles, and guiding movable 
furniture. 


2999. Rock Tonnetiinc, H. N. Penrice, Hatjield.—Dated 26th August, 
1875. 


This specification describes producing tunnels or shafts by means of a 
machine cutting an annular groove in the face of the rock. The bore is 
thus enlarged at the top and sides to allow the body of the machine to 
pass and to allow the core when broken’ down to be carried back over the 
machine. The lower part of the bore is left intact that the machine may 
slide truly upon it, to and from the working face. The machine has 
chisel-like cutters set circumferentially upon the head of a ram; they act 
percussively. Two or more eylinders are set one behind the other to 
actuate the ram, thus sufficient power is obtained within the space 
available. 

83000. Knirtine Macuixery, W. R. Lake, South ton-buildi: 


p 8. —Dated 
26th August, 1875. 





This invention has relation to circular latch needle knitting looms, and 








THE ENGINEER. 


201 ; 








novel arrangement, in combination 

eedles, of devices whereby -the weft yarn 

may be successfully introduced into the fabric during the process of knit- 
the 


S001. Trars, W. R. Lake, Sovthampton-buildings.—Dated 26th August, 
1875. 


He constructs traps with a body of any suitable metal, and which has 
openings for the reception of the ends of the connecting pes, the said 
ends being inserted in the said openings and then soldered erein, 
3008. Neepies, H. Tatham, Ilkeston, Derby.—Dated 26th August, 1875. 

The inventor instead of beat tie Fe rivet to join the latch to the eye, 
makes a projection on each side of the latch and closes the eye upon said 
projections. 

8004. Sreamw Carriaces, C. Blockmans and G. Charlet, Brussels. —Dated 
26th August, 1875. 

The driving apparatus consists of a cylinder, the ears rod of which 
is connected to a crank which comniunicates motion to two pulleys, 
pe sae in turn will drive running wheels by means of a pinion and gear 
wheel. 


3005. Printine anv Srampina, W. F. Batho, Westminster, and J. T. 
Hanson, Adelphi.—Dated 26th August, 1875. 

This relates to an improved method of Pepe «| or stamping wall 
papers or other substances, by means of blocks, which class of printing 
is usually performed by hand. It consists of a cast iron table carried on 
suitable framework, upon the one side of which the paper, having the 
ground already laid on, travels intermittently, in order to receive succeed- 
ing impressings from a sliding block fitted toa V guide above the table, 
the other side of the table being fitted with a self-acting arrangement for 
laying the colour on the block, either by means of the ordinary slush box 
having a self-acting reciprocating motion to suit the movement of the 
sliding block, or by means of one or more rollers fit’ in the colour 
trough, over which the block passes, before giving an impression. 


oer. Surps or VesseExs, J. McMillan, Dumbarton.—Dated 27th August, 
1875. 

The feature of novelty which constitutes this invention is, providing 
steam or poner n byes gh or vessels with oneor more longitudinal fixed bulk- 
heads, watertight or otherwise, for the purposes described. 
cae Deere Courtinas, W. Holland, Bury.—Dated 27th August, 

1875. 





On the end of cach draw-bar is fixed a disc which enters a recess 
formed in a circular casting and containing « ring of vulcanised caout- 
chouc ; the two casti are ted together by means of bolts. 


8009. Gatuerina Hay, C. Loader, East Pennard.—Dated 27th August, 
1875. 





The machine is adapted for loading either at the front or the back of 
the wagon by adjusting the beay: of the machine so that the revolving 
rakes or carriers may be arranged at the requisite inclination, and placing 
the machine so as to be drawn in front or at the back of the wagon. 
And the machine without a wagon is adapted for making hay in the 
field, gathering.and turning it over. 

3010. Gas, H. A. Bonneville, Piccadilly.—Dated 27th August, 1875. 

This invention ists in facturing gas from hydrocarburets, and 
in causing the vapours of the same to pass through a sufficiently heated 
metal bath. 

8011. Sarery Apparatus, B. J. B. Mills, Southampton-buildings.—Dated 
27th August, 1875. 

The improved apparatus, instead of causing the more or less sudden 
stoppage of the cages as heretofore, by the clutches penetrating into up- 
right uides for the cage, effects the arrest of the cage by means of wedges 
foreed between their guides and the upright guides. 

8012. Snurr Box, J. J. Orphin, Birmingham.—Dated 27th August, 1875. 

The novelty of this invention consists in so constructing snuff boxes or 
holders that the snuff may be inhaled from a delivery pipe or nozzle con- 
veniently placed in the snuff holder, by its application to the nostril of 
the user, and without the n ity of ing the box or holder 
for that purpose. 


ee ia Iron Wire, 8. Kenyon, Warrington.—Dated 27th August, 











The features of novelty in this invention consist in treating iron wire 
with a composition of asphaltum and resin dissolved in mineral spirit, 
such as benzole bottoms, to which resin bird and drying oil have been 
previously added, and dipping such iron wire into such composition with 
the addicion of petroleum spirit as and for the purposes described. 
3017. Sueer Meta Boxes, H. Thacker, New-street-syuare.—-Dated 27th 

August, 1875. 

This invention relates, First, to a sheet metal box, case, pan, tray, or 
similar article made in such manner that it has at the corners no joints 
which require soldering. The inventor makes a fold or folds at each 
corner of the box or other article, the said folds being equal and pressed 
against the sides of the box. The said invention relates, Secondly, to 
dies for the manufacture of the aforesaid seamless sheet-metal boxes and 
box lids, cases, pans, trays, or similar articles. 
~~ Box, H. A. Bonneville, Paris. — Dated 27th August, 


The invention consists in making a metal box without any soldering, so 
that by pressing upon its back side the hinged lid is epenad. 
3019. Motor Excines, W. Weyhe, Bremen.—Dated 27th August, 1875. 
According to this invention a cylindrical piston is caused by fluid pres- 
sure to revolve in an annular passage formed by bolting face to face two 
discs having cach a semicircular recess round their peripheries, and which 
constitute the casing of the engine. Between the central parts of the two 
dises is placed another dise fixed on a shaft passing through the casing, 
to which dise is fixed the before-mentioned piston, the rotation of which 
consequently causes the dise and shaft to revolve. At one point of the 
annular passage a slide is made to preject across the same so as to act as 
a division, and on one side of this slide is the inlet port for fluid 
pressure, while an escape port is provided on the other side. The piston 
has a beak or incline which, as it passes round in the passage, pushes up 
the slide, so as to allow the piston to pass through the slide, closing again 
by the action of a spring. Arrangements of pipes and heating and 
cooling apparatus are described in conjunction with a duplicate engine of 
the construction described to adapt it as a caloric engine, the one engine 
acting asa pump. A modification of the engine is also described for 
adapting it to be worked by explosive mixtures of gas and air. 


SORI, Burzoe-anzs, W. 7. Patterson, Old Kent-road.—Dated 27th August, 


This invention relates to machines specially adapted for linen or any 
other light material ; and as ny pew to a Thomas’ machine consists of a 
cloth-plate sliding on a second plate in bevels or on rollers, to give a 
direct parallel motion to the cloth plate to-and-fro. A slotted movement 
in the form of the letter 8 placed sideways, thus ‘‘y ” when actuated 
by a driving rod gives the three positi y for pleting the 
button-hole without removing the work, namely :—The stitching on each 
side of the button-hole and the two bars at the ends, as in a collar, cuff, 
shirt, &c. Aclutch box on shaft of the machine connects, reverses, 
or disconnects the feed as may be required to form the button-hole, a 
hand lever operating the clutch box and the slotted movement simul- 
taneously. The work or cloth plate is fed along by a nut on screw fixed 
underneath the second plate, the whole forming an equally balanced 
machine, operating without the aid of any springs whatever. To obviate 
the breaking of needles, the needle hole is drilled in the box instead 
of the ordinary slot, thereby preventing the needle from springing into 
the box by the tight tension of the upper thread. This improvement 
is applicable to other machines, 

3024. Ixpicatinc anv Recistertnc, H. Tee, Anerley.—Dated 27th 
August, 1875. 

The improvements consist in the employment and ‘use of a coil or 
length of paper or other material, subdivided by perforations into tickets 
consecutively numbered, the length or coil being of different colours in 
irregular sections. This coil is mounted on a central pin, and is unwound 
and the tickets delivered by means of friction rollers actuated by means 
of a pinion gearing into a spur wheel moved by a quadrant lever on its 
axis or shaft. One end of this lever projects outside the case, and being 
moved a certain portion of a circle causes the rotation of the friction 
wheels and the issue of a length of paper equal to one ticket ; a pin on 
the side of the friction rollers comes Tato contact with one end ofa 
cranked lever, thereby lifting the oa end, which is furnished with 
a hammer which falls and strikes a bell as the roller rotates, and the pin 
releases the other end of the lever. This lever may also be connected with 
a punch to cancel the ticket issued. 

3025. Rearinc Macnives, H. H. Withers, Longparish, and W. Wells 
Whitchurch.—Dated 27th August, 1875. . ‘ 

In reaping machines having the improvements applied to them, the 
corn as it is cut is laid by the dummies or beaters against a breasting in 
rear of the knife, and a rake or rakes lift it from time to time and throw 
it over a breasting on to a platform. A rake is then caused to traverse 
the platform to gather the cut crop to the end of the platform at the near 
side of the machine, and enclose it in a box or trunk of which the plat- 
form rake forms one side. A presser or movable top of the box or 
trunk is then allowed to descend and compress the bundle or sheaf, and 
is held down by the action of a revolving quadrant, which also serves to 
give more pressure if necessary, Afterwards a piston lying behind the 

tt end of the sheaf js ca’ to advance and to push the sheaf through 

a mouthpiece ; a band or bond is placed around the end of the mouth- 
piece, and when the sheaf has been eal a distance through the mouth- 
@ finger carried in advance of the piston pushes the band off the 





mout and on to the sheaf ; the upper part of the mouthpiece which 
is movable thus set free will be drawn u a spring or weight 
aad Yellows ths teal troea tie priate Eee ncn, oe ewe e 


- of ritling in which shot or shell coated with soft metal are u 





movable top or box or trunk remaining until the stroke of the piston is 
complete. © remaining stroke of the piston a the sheaf suffi- 
ciently far to insure its deli into the field y for — up, the 
iston and rake then retire to their original positions and a f. band or 
ee placed around the mouthpiece. e presser or movable top of 
box or trunk also again rises before a fresh quantity of corn is gathered 
up into the box or trunk. 
Cuurns, T. Green, Leeds, and J. H. Place, Harrogate.—Dated 27th 
August, 1875. 

The invention has for its object improvements in churns and wash’ 
machines. The inventors employ a wooden box which is driven to an 
fro or backwards and forwa: 4 
box is suspended by four radius links, one at each corner, and the box is 
connected at the bottom by a connecting rod to a crank. On the crank 
shaft there is a fly-wheel and a chain pinion, and’on another shaft there 
isa chain wheel three times the size of the ion. The wheel and 
pinion are connected by an endless chain and driven by crank handles on 
the axis of the chain wheel. There are two handles, one on each side of 
the machine, so that the machine may be worked by either one or two 
persons. When the apparatus is in use as a churn, the agitation breaks 
the small globules in the milk, and separates the butter or fatty matter 
from the ——e by dashing the milk against the endsof the box. The churn 
may be worked by horizontal bars as well as by the radius links. The 
apparatus is applicable for bing clothes and other articles. 

8027. Latcues, S. L. Coales, Newport Pagnell.—Dated 28th August, 1875. 

This invention relates to improvements in the mechanism of latches, 
bolts, or other like fastenings for doors, whereby the act of pulling or 

ushing the knob or handle fixed on each end of the spindle causes the 
Pott to be withdrawn in place of turning the knob or handle as hereto- 
‘ore, 
3029. Carvine Enarnes, J. P. Haslam, Bolton.—Dated 28th August, 1875. 

This invention relates to that class of carding engines which are pro- 
vided with what are well known as ‘‘ Wellman strippers ” for stripping 
the flat card, and is designed to cleanse the stripper itself from dirt thus 
accumulated. : 

8081. SHow-caszs, F. Larard, Brixton.— Dated 28th August, 1875. 

This invention relates to improvements in the manufacture of show- 
cases, picture frames, beadings, window sashes, and other articles, and it 
consists in a method of covering a foundation or core of wood or iron with 
thin sheet metal, which is caused to grip the wood so as to be firmly 
retained without the aid of screws, solder, or other fastening. The 
invention also relates to an apparatus for use in moulding or shaping the 
wood core, 

3032. Sror Metions, F. Wilkinson, Manchester.—Dated 28th August, 1875. 

This invention consists in causing stop motions to be governed by an 
electric current, the absence of material under operation bringing two 
surfaces into contact, which complete the circuit for charging a magnet. 
8033. Puriryina Iron, J. Haythorne, Clifton.—Dated 28th February, 

1875. 





This invention has for its object iinproved means of producing from the 
puddling furnace a superior quality of iron by the use of a certain com- 
position which is thrown into the puddling furnace while the metal is in 
a fluid state ‘‘ before it comes to nature,” and by which means the 
impurities are removed still remaining in the iron and its quality 
improved. The composition found to answer in practice consists of the 
following ingredients, or thereabouts :—Peroxide of manganese, }1b. ; oxide 
of tin, zinc, or lead, $1b.; quick lime or potassa or soda, }1b,; saltpetre 
or ammonia, }1b.; brick dust or calcined clay, ha Total, 2lb. To be 
carefully reduced to a fine powder and thoroughly dried. These propor- 
tions may be modified or increased as found desirable according to the 
quality of the pig iron used. 

3034. Maxine Bricks, R. Duncan, Madeley.—Dated 28th August, 1875. 

This apparatus mainly consists of for each machine a hollow cylinder, 
in which are formed a number of moulds corresponding in size and form 
with the edges of the tiles and bricks intended to be made. Presser and 
catcher mechanism operate with the above. For making clay pipes, the 
inventor adopts an annular cylinder fitted with pistons, and by ancillary 
mechanism the clay is forced through a mouthpiece, which gives shape 
to the article to be produced. ; 

3035. Lamps, J. Luca, Birmingham.—Dated 28th August, 1875. 

This invention of certain improvements in the manufacture of lamps 
relates to the mode of constructing them in a portable manner, so that in 
case of a breakage of one part, that part may be disengaged for repair ; 
hitherto they ve been, constructed permanently by riveting or 
soldering. . 

3038. Guns, @. Clark, Drury-lane.—Dated 30th August, 1875. 

The features of novelty in this invention consist, First, in raising and 
lowering the breech-piece by means of a lever hinged to the gun, to 
which lever the breech-piece is suspended or otherwise attached. Also in 
raising and lowering the breech-piece by means of a chain or rope and 
pulleys in connection with a derrick or crane fixed to the gun or carriage 
and operated by hand or by means of a winch, crab, or windlass. In 
order to facilitate the application of the af: id means of raising and 
lowering the breech-piece the latter is made ef a disc shape or of a height 
about equal to its width, so that it need not be raised above its slot in 
order to effect the loading of the gun. Secondly, in the construction and 
use of a movable tubular ammunition chamber fitting into the powder 
chamber of the ee containing the powder charge. It is constructed 
with a metallic , to which is or are attached one or more metallic 
tubes, contained, when there are two or more such tubes, one within the 
other, and longitudinally slit in one or more places so as to admit of the 
tube or tubes expanding — the inside of the gun when the explo- 
sion of the charge takes place. In order to prevent the escape of gas 
through the slits when two or more tubes are used they are so arranged 
that the slits in the inner tube or tubes come opposite unslit portions of 
the outer tube or tubes. When a single tube is employed tongues or laps 
may be used to cover the slit or slits for the same pur . The whole 
chamber thus forms a gas check. It is provided with suitable guides 
taking into corresponding grooves in the breech bore and powder 
chamber so as to guide 1t into proper position in the powder chamber of 
the gun, Thirdly, in the employment of a semicircular tray corre- 
sponding in shape and size to the lower half of the shot chamber of the 
gun, by means of which the shot or shell is introduced into the rear end 
of the teesoh bore and guided into the shot chamber, being forced out of 
the tray into the latter by the rammer. The interior of the said tray is 
rifled to correspond with the rifling of the shot chamber when, shot or 
shell are used Eaving rifling thereon corresponding with that of the gun; 
when they are coated with lead the rifling in the tray is not necessary. 
The tray is guided into position by suitable guides and grooves. Also in 
the employment of a loading table adapted to receive on its bed and to 
support at proper heights and in proper positions the aforesuid shot tray 
and removable ammunition chamber, so that they shall be respectively 
concentric with the shot chamber and powder chamber, and may then be 
slidden off the loading table direct intothe gun. Also in the employment 
in connection with the aforesaid loading table of a portable crane running 
on rails and so adapted to the loading table that the shot or shell and the 
ammunition may be raised and deposited by such crane in the shot tray 
or on the loading table as the case may be. Fourthly, in a combination 
of the mode of rifling guns, in which the ribs are formed in the bore of 
the gun and the grooves in the sides of the shot or shell; or any system 

sod: ; witha 
system of rifling in which the said rifling extends over less than one-half 
of the circumference of the bore in a spiral direction. Also in relieving 
the shot or shell from the pressure or resistance of the rifling as the said 
shot or shell leaves the muzzle of the gun by easing or cutting away the 
ribs or grooves in the gun for some distance from the muzzle end. 
Fifthly, in the employment of compressed air for ejecting the smoke 
from the bore of the gun by way of the muzzle after each discharge by 
introducing a jet of such compressed air through a flexible pipe and 
nozzle into the breech end of the gun immediately after the removal of 
the breech-piece. The means described of preventing the escape of gas 
by means of split tubes is also ps ees to cartridge cases for small- 
arms, and the improved system of rifling is also applicable to the rifling 
of small-arms. 


om. ALARM Apparatus, W. Palmer, Stratford.—Dated 30th August, 
875. 





This provisional specification describes apparatus for enabling a gong 
or bell to be soundiod whee desired by the rotation of the axles. 
3040. Puncminc Boi.er-pLates, B. Heaton, Manchester.—Dated 30th 
August, 1875. 
Two or more rows of punches are fitted in a reciy ting crosshead, 
and the punches are caused to act successively upon the plate which is 
fixed to a frame, the end holes being thus punched. To punch the side 





orizontally with a quick motion. The }- 


in a suitable case a rocking horizontal frame, inside of which is placed 
a sieve of smaller dimensions than the frame aforesaid. Under the sieve 
is a flue provided with apertures and leading to an exhaust fan. Under 
the said flue are one or more archimedian screws for carrying any the 
sifted middlings or meal. Thirdly, in regulating the speed of the 

imedian screw of the feeding machines by driving it by means of a 
toothed wheel acted upon by pawls which are made to take more or less 
teeth at each revolution by means of a slotted disc on the driving shaft of 
the machine, in the slot of which slides a crank pin connected with the 
pawls by means of rods so as to obtain any desired speed. 


ba MeETALLIc Compounns, J. Lynam, Manchester.—Dated 30th August, 
1875. 


This invention consists in the manufacture of hard metallic compounds 
such as are formed by the combination of cast iron and tungsten, or cast 
iron and tungstate of iron, and their application to all purposes where 
great metallic hardness is required. 


8044. Burrers, D. Drummond, Cowlairs.—Dated 30th August, 1875. 

The invention consists in fixing the casings containing any known 

d or arrangement of volute or other metal springs, or rubber springs, 
or springs of metal combined with rubber or other elastie material at the 
middles of the side frames or ‘‘side soles,” and in connecting the 
plungers which bear on the springs by long rods to the buffer heads, The 
casings are made oper. backed, and the two for the opposite ends cf each 
side are fixed back to back, and with nothing or at most a movable disc 
between the springs of each. 
— ange | R. M'Lintock and E. M‘Lintock, Barnsley.—Dated 30th 
ust, ¥ 

This invention consists in preparing an upper with an interior lining, 
both of which may be composed of any suitable fabric or material and 
attached together at their upper end ; a suitable quantity of eider down, 
= Russian, or Arctic down, or other feather down or silk down is 

troduced between such upper and lining, after which the upper and 
lining enclosing the down as before mentioned are sewn together at 
— lower edges and finally attached to the sole by machinery or other- 
wise. 


a as A.’ M. Silber, Wood-street, Cheapside.—Dated 31st August, 


This invention! relates more particularly to lamps exposed to gusts of 
wind, or to wind and waves, According to one construction a metal ring, 
having a large annular opening for admission of air, supports a glass of 
basin form, and within it a perforated metal casing, open at bottom. 
Within this casing is the oil reservoir, which is kept cool by the air 
entering the bottom of the casing. The wick which projects from the 
oil reservoir has over it a deflecting cone, carried by the casing and carry- 
ing the chimney glass. Outside the chimney glass is an external glass, 
which rests on the lower glass basin before ‘mentioned, air being made to 
pass up between the chimney and external glass, to keep the former cool. 
The external glass is surmounted by a perforated crown having a conical 
shell projecting inwards and over it an inverted cone, leaving a passage 
between them for the escape of the products of combustion. According 
to another construction for signalling or ship lamps, a lantern having two 
flat sides at an angle and a curved side with a lens has within oné of 
the flat sides a chamber, within which is an air tube open to the atmo- 
sphere at bottom. The air passes by a side opening inte a perforated 
casing enclosing the oil reservoir like that previously described, with 
deflecting cone over the wick mounted on the casing. At some distance 
above the flame is a chimney without any intervening glass, a passage 
being formed round the chimney for the escape of heated air from the 
lamp to the crown, which consists of an outer casing, within which is an 
annular trough, into which dips a perforated cap covering the chimney. 
At the bottom of the trough and of the casing are holes for the escape of 
water. For argand burners the wick is made more durable by arranging 
the metal walls so as not to touch its upper part, the lower part of the 
wick being stretched on a collar in the lower part of the inner tube. 
3047. Asu Pans, C. Ezard, Bradford.—Dated 31st Angust, 1875. 

This invention relates chiefly to kitchen ash pans, and consists princi- 
pally in the combination therewith of asliding drawer, which at the same 
time performs the office of a cinder-sifter. 

3048. Licutinc GaseLiers, L. Gosling, Kilburn, and L. Gluckstein, 
Westbourne Park.—Dated 31st August, 1875. 

For the purpose of lighting gas the apparatus is constructed of graphite 
or platinum plates as negative elements contained in either a circular or 
other suitable graphite chamber or bottle, the outside of which is 
rendered impervious to the og by the application of gutta- 
percha or other suitable material. The conducting wires are covered by 
a@ gutta-percha or other suitable insulator inside a cane or stick of a 
suitable length for lighting ordinary gaseliers, street lamps, &c. The 
ends of the d are ted to a coil of very fine platinum wire, 
the incandescence of which ignites the gas at the aoment the zine is 
brought into contact with the exciting liquid by the application of the 
thumb to a wire or spring trigger. 

3051. Pianororres, W. R. Norminton, Townshend-road. — Dated Stat 
August, 1875. 

First, the backs of these instruments are so constructed that one or 
more strings can be strung on them beyond the usual compass. Secondly, 
the action and keys can be shifted either above or below concert pitch, by 
means of the projecting handle in front of the keys, to suit the voice of a 
singer, or otherwise. 

3052. Biorrina Pap, A. C. Henderson, Southampton-buildings.—Dated 
31st August, 1875. 

Having cut the sheets of blotting paper of the size desired, they are 
placed on a sheet of very thin paper, sufficiently large to cover the sheets 
on three sides as high as the thickness of the pad, and a little over the 
plain surface; the three sides of this sheet of paper are glued and bent 
over the pad; this operation is repeated, a second and thicker sheet of 
paper covering the first and advancing a little on the uncovered part of 
the pad ; a third sheet is then placed over these, and the back fixed b: 
a sufficiently prolonged pressure on the glued surface. The back, whic 
is made of w or other substance, is provided with a slide for the reeep- 
tion of a dovetail piece fixed to the back of the pad. By this arrange- 
ment the pad can be removed, and a fresh one supplied ; the back is 
furnished with one or more compartments for containing the mee | 
materials. The pad is thus formed of two parts united by a dovetai 
joint, one part forming the back, the other the pad. 

80538. Ow Lamps, F. Palling, Brixton. — Dated 31st August, 1875. 

This lamp is composed simply of reservoir wick-holder and of a tube or 
cylinder surrounding wick-holder, and surmounted by a dome or other 
shaped cap with a slit for passage of flame. The hottom of the outer 
cylinder is closed by a plate or diaphragm of cork or other suitable 
material carried by the wick-holder or fixed to the reservoir, and the 
sides of the cylinder are perforated or cast with a number of apertures 
provided or not with small tubes or conduits for the introduction of air 
into the space between the wick-holder and outer cylinder. The effect 
being that when the lamp is lit the air drawn in by these openings insures 
a bustion and steadi of flame which will permit this lamp to be 
used without the ordinary chimney and its accessories. This lamp may 
be further simplified by removing the outer cylinder and replacing it by 
two pieces of metal, or a piece with two branches forming curved plates 
uniting at bottom in a slide to be passed over the wick-holder, or other- 
wise supported, but so that the upper edges of these arms or plates con- 
verge and almost meet at right and left of the flame, and in the same 
horizontal plane, or nearly so, as the top of the wick, the breadth of these 
arms or plates being equal, or about equal, to the breadth of the wick. 
The air guided to the flame by these curved pieces or eonverging wings 
insures a combustion, which also permits dispensing with the usual 
chimney. 

83054. Parser, J. B. Rowcliffe, Godley, Chester.—Dated 31st August, 1875. 

The features of novelty in this invention, which relates to the endless 
wires now used in papermaking machinery for receiving and carrying 
the pulp, and which is also applicable as a substitute for the felts at 
present used for carrying the continuous sheet of paper in contact with 
the drying cylinders in papermaking machinery, consists in the use and 
application of coils or spirals of wire, which are intertwined or coiled one 
in another, and so form an endless sheet suitable for the aforementioned 
purposes, This description of endless wires is capable of passing round 
rollers of small diameter, as it is almost impossible to injure it on account 
of ita hinge-like formation. 


3056. Printinc Macuines, F. Anthony, Hereford, and W. W. Taylor» 

Cambridge. —Dated 31st August, 1875. 

This i ti b im its in delivery apparatus, apparatus 

for folding, cutting, and wottin paper, in the mode of driving parts of 

printing machines, arranging the distributing rollers, impressicn cylin- 

ders, type cylinders, and the formes of type, and in other details of or 
ted with printing machines. 

















holes the frame is caused to move to the required extent bet each 

reciprocation of the crosshead, and side punches are caused to act upon 

the plate. The plate may thus be punched all round with one adjust- 

ment. 

3041. SappLe Borters, A. M‘Laren, Upper Thames-street.—Dated 30th 
August, 1875. . 

According to this invention a saddle boiler has its furnace at top, the 
smoke and products of bustion passing in a zigzag manner to the 
bottom, and thence through an uptake. 

3042. Dressinc Mippiinos, 7. Smith, Leeds.—Dated 30th August, 1875. 

The features of novelty of this invention relate to improvements in 
machinery for d ing, sifting, and feeding middlings, meal, and other 
similar substances, and these improvements consist, First, in placin; 








inside a suitable case a reel cov gauze to which a rotary an 
rocking m ; the said reel is surrounded by es 
‘and placed above and below it. A fan 


screws are 
connected with the case for exhausting the dust. Secondly, in suspend- 





3057. Quarrvine, W. Adams, Callender, Perth.—Dated 31st August, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment or construction of the machine or apparatus as described, 

8058. Pumps, G. Pinnington, Liverpool.—Dated 31st August, 1875. 

Tnis consists in employing a column or columns of liquid in a tube or 
tubes of small diameter in communication with the pump phinger or 
piston, and. resting‘on a valve therein to balance when in action the 
column of liquid of diamoter in the delivery pipe, so that the 

unger or piston has only to do work to the amount of overcoming the 
Fiction and resistance of the water on the solid portions of the plunger 
or piston, that is to say, on the parts not occupied by the valve, 

83059. Puorooraruy, &. 7. Hughes, Chancery-lane.—Dated 3isl August, 
1875. . 
The inventor covers a glass plate cleaned on both sides with a skin or 


film of sensitive collodion, ren: sensitive for the light of the sun or 
daylight by steeping it in a bath of nitrate of silver, and he takes a copy 
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oon. bey 4 Tse Leaves or Music, J. Snell, Bristol.—Dated 31st 
This invention mainly consists of @ vacuum arrangement, which con- 
sists in a small pair of india-rubber bellows inflated, connected by a 
See So See St mentee’ See, Sone Se Setened be soy’ 
convenien’ instrument, so that operator by touching a 
lever with Nord io attacked 


to 

their motion, and also guide to regulate theirmovement. A 

stop is also provided and clip to prevent the leaves fi back. A non- 
vacuum t is specification, 


This consists, First, in making wheel, tires, centre, and nave in one 
. § dly, in attaching tires on centres by lip hooks and 
ied bolts passed from the inner periph ttaching 





the ends of the band being supported 


for metallurgical 
et sie ape, end Se See ee in the 

to such furnaces of a peculiar combustion chamber, into its 
of air and gas are introduced, and where they are 80 
as which commences at the point where the 
ually increases towards the outlet into the 


F 
: 
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This consists in the employment of an india-rubber waistcoat which 
can be inflated with air when required and be attached with facility to 
the wearer, in combination or not with a tin case for containing same. 
The case and garment are marked with a red cross. 

3087. Mitts, S. Pini, Vienna.—Dated 2nd September, 1875. 

This provisional specification describes a mill composed of a revolving 
disc working between two cylindrical or conical rollers. The material to 
be ground is fed between the disc and rollers. 

8089. Free Cuorine, D. Dow and J. Telfer, Glasgow.—Dated 3rd 


oni 





ery. y, 
lipped rings on each side by cottars to hold tire and rim together. 
3064. Privtina anv Dreina, C. H. Sieber, Fluntern, Switzerland.—Dated 

1st September, 1875. 
This invention consists in the use of oils acidified by mineral or other 
acids, which are subsequently neutralised and treated by salts of tin or 
ed oleates of tin, or modified oleates of 


treated previously by acids. These oleates are used as mordants for 
es and dyeing yarns, and fabrics of cotton, wool, silk, or mixed 


3065. Preventinc Rapiation, A. Beamich and C. Mason, Liverpool.— 
Dated lst September, 1875. 

This invention consists essentially of a combination of lagging and 
cement, so as to obtain the advantages of both with the disadvantages of 
neither. It consists in placing the laths a few inches apart on a surface 
of cement, the laths into the cement till the surfaces of the 
two materials are flush with each other. Bands with safety springs are 
now placed round to keep all tight and yet allow for opunien 
CD Same FoR Furnaces, C. Ezard, Bradford.—Dated 1st September, 

The inventor makes the fire-bars hollow and of a rectangular or other 
suitable section. The front end of these fire bars is open, and is let into 
the front plate of the furnace below the door, so that the air can enter 
freely therein. The back ends of the fire bars-are also open or perforated 
and are turned upwards so as to form a bridge, or they may be turned up 
in front of the ordinary bridge, and thus it will be perceived that the air 
entering freely into these hollow fire-bars, and becoming heated, will be 
caused to impinge upon the smoke and other products of combustion at 
the bridge immediately behind the grate, by which means the smoke will 
be effectually consumed. ¥ 
3069. Fire-arms, R. Burton, Trieste.—Dated 1st September, 1875. 

Fitting short hand rest to fire-arm so that they may be used bow-and- 
arrow fashion. Forming projectiles of two or more pieces, introducing 
explosive matter with percussion cap fitted wholly inside projectile. 
Coen Saas Pumps, W. J. Buyford, Bombay.—Dated 1st September, 

875. 

This consists :—First, in employing a double-acting cylinder, the solid 
plunger or — of which is made differential in diameter so as to obtain 
a high and low-pressure action. Secondly, in arranging a self-acting valve 
or valves, 30 that whex the pressure reaches a determined point the low- 
pressure portion is thrown out of action, the high-pressure portion alone 
being in operation. 

8073. Preservinc Fresu Meat, J. H. Ermatinger, Mincing-lane.—Dated 
1st September, 1875. 

This invention consists in improvements comprising new combinations 
and mixtures, and the ipniation and applicat thereof, for and to 
the above-named purposes. The mixture employed contains water in 
which chloride of sodium in the proportion of from 100 to 250 grammes to 
one litre has been dissolved; to this solution 250 grammes of alcohol of 
00 deg. —- are added per litre. The substance to be preserved is 

yut into and covered with the mixture so composed. For preserving 
butter, 2lb. of alcohol of the said strength for every 100 1b. of butter 
> onan. The butter is first washed and the alcohol then kneaded 
into it. 7 
oom. ames Macuines, J. M. Napier, Lambeth.—Dated 1st September, 
iw, 

The ema relate especially to the means for counting the 
number of impressions taken from the die, the arrangement being such 
that any pressure on tho face of the die sufficient to give an impression 
will cause the counting apparatus to operate. 

a wa {PoweEr, P. Gamboni, Harley-street.—Dated lst September, 





According to this invention a wheel has chambers for holding water, 
and the chambers have bags as covers capable of expansicn within the 
chambers to force the water out into other chambers in which the bags 
become com . The change of position of the water and air main- 
+ eae — rotation of the wheel. Pumps are employed in connection with 

e above, 


sors. aera Sawpvst, R. Hodson, Blackwall.—Dated 1st September, 
wo 


This invention is an improvement upon that for which letters patent 
were granted to the present applicant on the 4th August, 1874, No. 2701, 
and consists in improvements in the apparatus for burning the sawdust, 
shavings, and other bustible subst 
Sore. gy Macuine Neves, J. Elliott, Kettering.—Dated 1st Septem- 

, 1875. 
This invention consists in forming the points of sew: machi 





4 5. 

of novelty which constitute this invention are the processes 
described of obtaining free chlorine from chlorides. 

3090. Matteaste Cast Iron, J. Tenwick, Grantham. — Dated 3rd 
September, 1875. 

Constructing furnaces with an outside case and lining same with fire- 
brick, forming a top chamber for light articles. ‘Constructing fireplaces 
on carriages, and connecting same with tubes to be removed and relaid 
with the charge. 

8091. Acruatinc Brakes, J. Edwards, South Hackney. — Dated 3rd 
September, 1875. 

This invention relates to various arrangements of apparatus wherein 
brake blocks are a) to both sides of a pair wheels by transverse. 
beams carrying the brake blocks, and actuated by cords or chains either 
from a piston in a hydraulic or other fluid pressure brake cylinder, or 
from any other source of power, in such a manner that the pull upon the 
cords or chains applies the blocks of the two beams simultaneously. An 
arrangement is described wherein a weighted lever is held in a raised 
position by a detent which is pulled by a cord on the breaking of a 
coupling so as to release the lever, which in falling acts on the brake gear 
so as to apply the brakes automatically. 


3092. Srorrinc Carriaces, H. Boden and 8. Whitehurst, Derby.—Dated 
3rd September, 1875. 

The invention relates to the application of additional wheels or rollers 
to suspend or press the driving wheels of the locomotive engine of 
motive a carriage from contact with the rail or tramway by which 
the additional wheels or rollers will have given to them a reverse or 
retrograde movement, tending to stop or give a retrograde movement to 
such locomotive engine or other carriage, to which the invention is 
applied, without necessitating the stopping or reversing the direction of 
motion of the engine. 


3093. Lamps, W. Dalton, Brockley.—Dated 3rd September, 1875. 

The object of the improvements is to facilitate the burning of 
petroleum and such li}<< oils or liquids, particularly in lamps where the 
reservoir is at the base or bottom, though the invention is applicable 
in the burning of colza and such like oils. When the reservoir is at the 
bottom of the lamp the liquid 1s forced upward by spring or other 
pressure acting on a piston or plunger packed when for petroleum and 
such like liquids. The plunger head is in some y orated for the 
passage of liquid during the winding up, but which passages are closed 
when winding up ceases by the action of the springgor other pressure 
working the lamp. The piston may be formed of two or more plates with 
a circular piece of leather or other suitable elastic material between them, 
one of the plates being fixed and the distance of motion of the other or 
others being edjustable. The needie or regulator of the quantity of 
liquid raised is connected to the rack, and together they then form the 
piston-rod working with the ascending or supply tube, and this passage 
may be provided with fibrous ma‘ to aid in controlling the supply to 
the burner. The piston-rod need not be enclosed in the ding supply 
passage, and the base of the wick tube may be elevated above the highest 
point attained by the piston-rod, and that portion of the lamp in which 
the piston-rod works is closed at the top, except the passage through it of 
the supply and overflow tubes. The height or level of supply of liquid in 
the wick tube or burner is controlled by an overflow tube or passage iu 
connection with the ascending pipe or . The mechanism to work 
the pumping means in Carcel 4 mtow like ps for table use is placed 
over the reservoir and the pearing is carried downwards. The pump is 
suspended in the liquid from the top of the reservoir. When using 
burners of the character of those now in use, and by which the liquid is 
drawn up into the wick tube by capillary attraction as now used, the 
liquid is forced up the ascending supply passage into a chamber from 
which the overflow is taken, and which is separate from the wick tube. 
Or this chamber is dispensed with, and a length of from three to five 
inches or more is added to the wick tube of the burner at its base. The 
required height or level of supply of liquid in the wick tube or burner or 
in the supply chamber is controlled by an overflow tube or passage in 
connection with the aseending pipe or passage, but separate from the 
wick tube or chamber. The arrangements providing for the supply of 
the liquid and for controlling the required level in the wick tube and for 
conducting back the overfiow liquid, are also adapted to lamps with a 
reservoir common to two or more burners as well as to other arrangements 
of the reservoir than that above mentioned. 

3094. am, R. Wilson, Braithwaite, Cumberland.—Dated 3rd Septem 
ber, 1875. 

This invention consists poe of a revolving cylinder in which a 
number of pencils, penholders, or other articles are placed together with 
ground glass, sand, or other suitable polishing material. 

3095. Desians on SHEET Merat, 7. H. Rees, New Barnet.—Dated 3rd 








needles tapered off to one side of the blade of the hee ng boon of 
towards the centre. 


—, om Time Locks, E. G. Brewer, Chancery-lane.—Dated 1st September 


The features of novelty which constitute this invention are the arrange- 
ment and construction of the mechanism of the improved safe time lock, 
consisting principally in the employment of a lever or arm acted upon by 
notched wheels timed in their action by a clock movement, so as to cause 
the said lever orarm to act upon a pawl or catch, whereby a bolt is 
released and allowed to =—_ from a horizontal toan angular position, 
thereby permitting the advance of a similar opposite bolt, and con- 
sequently the unlocking of the safe or other receptacle at a set time. 
Also the means for replazing the first bolt in a horizontal position. 

30798. Recisterinc Speen, F. £. B. Beaumont, Westminst — 

a Dated 2nd September, 1875. ’ ae 

ccording to this invention rotary motion is imparted by the carriage 
axle through an endless band to a pulley on a spindle ok be a worm in 
gear with a worm wheel, a pin on which at every revolution of the wheel 
is made to lift a spring arm provided with a needle at its end. On the 
releasing of the epring arm it springs forward so as to cause the ncedle to 
puncture a paper strip having divisions denoting intervals of time and 
caused by clockwork to travel past the needle at a rate of speed corre- 
sponding to the divisions. The worm wheel being made to perform a 
complete revolution when the carriage has travelled through a certain 
distance, it will be seen that the consecutive perforations on the paper 
Secrets Stee ee Se 

e rs ica' 

ey “ma pape: +) te the time taken in travelling 
3080. Tanninc, W. Stark, Torquay. --Dated 2nd"September, 1875. 

According to this invention skins and hides are subjected to an immer- 
sion ina saturated solution of borax in water before un ergoing the process 
of a, trong & ma are rendered perfectly ready to be scra 
and put at once e it, without 
= jee, tanning pi‘ requiring any other 


oom. semana Breap, D. Tamet, St. Mary Axe.—Dated 2nd September, 
io. 


_ By this invention ordinary bread is first dried in a suitable oven, it 
on baked and softened by steam, and finally compressed into cakes. 
. UsiTiInc THE Enns or Drivinc Bexts, 7. Pi —Dated 

Re ie earce, Aston. 2nd 
cco} to invention the fastenings are made from sheet brass 

or other sheet metal by dies and pressure, and consists of a middle bar 
or plate having at end and at right angles thereto two or more 
parallel shanks or prongs. These prongs are passed from the front of 
the abuttiug ends of the band through pi in the said ends, and 
oting - gk the prongs are clinched or doubled upon the 





that the ends of the said meet or nearly 
meet at the junction of the ‘two ends of the bani Four or other 
number of these fastenings are used, and a firm, strong, and flat junction 





ptember, 1875. 

According to this invention a die and matrix are pre from any 
raised or sunken design by placing upon such design a thin sheet of 
metal, and forcing it by elastic or yielding pressure to assume the con- 
figuration of the design, which will thus be produced in relief on the one 
side of the sheet metal and in recess on the other side, so that, by taking 
a cast in metal or other material from each side, a die and matrix will be 
formed from which the design may be produced upon sheet metal. 


3096. Exvecrric TeLecrarH Apparatus, J. M. BE. Baudot, Paris.—Dated 
8rd September, 1875. 

This invention relates to a new system of printing telegraph apparatus, 
and is based upon the obtaining, by the combination of a small number 
of simple effects produced by distinct emissions of currents, of ona 
number of different effects sufficing to form the characters and sign 
employed in telegraphy. The name of multiple printing telegraph is 
therefore given to this system. The conditions on which the construction 
and action of the apparatus rest may be enumerated thus—{1) To divide 


the time necessary for the sending of any character or s into 
a certain number of elementary parts, five for example. (2) To pro- 
duce during these five intervals different effects at five ons 


of currents, which will be either of the same intensity and of the 
same direction or sense, or of opposite directions or different intensities. 
(3) To add or group together in twos, threes, and so on, these emissions 
of currents, so as to form all the combinations which five distinct objects 
can give, and thus produce a number of different effects equal to that of 
the said combinations. (4) To make the printing of a different character 
correspond to each of these effects. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Os hee & ete ingham to-day hardly able to 
announce that even a moderate aunt of Gaines cad we te y the 
at their establishments. Under these circumstances vendors of 
pigs were able to effect scarcely a sale ; and consumers of finished 
iron declined to buy upon any terms which mill and forge pro- 


prietors could our 

Messrs. Ward, of Priestfield, have put ovt their last furnace— 
thus further limiting the output of all-mine iron, which is still 
quoted at from £4 10s. to £4 15s. for best samples. 

South Yorkshire all-mine sells at from £3 17s. 6d. to £4, and is 
much praised by some consumers here. 

The ians are pushing their wire rods into this district as well 
as their nail sheets. Merchants report that in the matter of girders 
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all on t of the er wages they have ‘or boy 
labour since the extension of the Factories Act to Teawetks. 
This threat had a serious . It seemed to jeopardise the 
board. When, therefore, on Wednesday afternoon the board met 
in Wolverhampton, to sketch the + of a scheme to be laid 
before the employers and the workmen respectively for final accept- 


ance, it was wisely determined that an effort should be made to 
remove the difficulty. Without the transaction of further business, 
it was resolved that the meeting should be adjourned for a week, 
to allow the operatives to p’ to a re-election, and to place at 
least four millmen on the board. 


In the axle and tire and rail branches of the engineering trades 
there is just now a lull in new business. The leading a 
in steady occupation, but how long that will last isa very d 
matter. 

The edge-tool makers are getting quiet. Certain of them p 
to be aon. of orders in a week or two, seeing that there is ttle or 
no new trade being done. The serious fall in the value of silver 
is interfering with the East Indian market, which up to a recent 
date was one of the best for British edge-tools. Cultivators and 
others are at their wits’ end to know how to meet this altered 
state of things, and they are gyn | from buying in almost 
every direction, Simultaneously other eading markets are dis- 
playing signs of inactivity. Nor is the silver question one that 
Seed affects the edge-tool makers. All the exporters to 
India in this district are similarly influenced. That the result of 
the depreciation in silver upon buyers in India of all classes is 
grave may be inferred from the circumstance that the difference 
which it occasions to a military officer, no doubt of high rank, in 
India is a loss in his pay of £60 a year. A letter to that effect, 
which has been received in Birming from such an officer, is 
now being made public. ? . 

At the inquest yesterday on the four ae killed by the boiler 
explosion, at Bradley Hall Ironworks, Mr. Marten, chief engineer of 
the Midland Steam Boiler Inspection Company, who had examined 
the boiler for the coroner, deposed that the explosion was due to 
the defective manner in which a dashplate had been attached 
beneath the steam stop-valve box, which left hardly any room for 
escaping steam ; the verdict blamed the engineers in charge. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
THERE is little or nothing new to report with regard to the 
ition of the iron trade of this district, which remains in the 
lepressed condition which has marked its career since So aes 
of the present year. Lancashire brands of pig iron remain mu 
about the same as last quoted. Makers are asking 22s. 6d. for 
No. 3 foundry, and 21s. per ton for No, 4 forge, delivered into 
the Manchester district, and would probably take about 6d. per ton 
less were orders offered. These prices, however, do not meet the 
ex: tions of either founders or forge proprietors, and - 
shire iron is offering in the district at 2s. per ton below what the 
local makers are quoting. For Middlesbrough iron delivered into 
this district makers are quoting about 57s. 9d. to 58s. 3d. per ton for 
No. 3 foundry, and 1s. or so less for forge qualities, but merchants 
are offering G.M.B. at fully 1s. per ton below the above figures. 
Manufactured iron continues exceedingly flat, and makers on all 
sides complain of the scarcity of orders, those given out being 
simply for hand-to-mouth requirements. Nominally quotations 
are about as under :—Ordi Lancashire and Mid h 
bars, delivered into this district, £7 12s. 6d. per ton ; Sheffield do., 
£7 15s.; and Staffordshire, £7 17s. 6d. per ton. j 

There is a rumour that one of the local railway companies has in 
contemplation a reduction of the iage rates for but I have 
not heard any confirmation as yet of the report. There is also an 
agitation amongst ironmakers and merchants for some concession 
in the railway charges for carrying iron into this district, 

Altho' there is no real improvement to report in the coal 
trade of this district, the more severe weather of the last few days 
has caused rather a better inquiry for house fire coal, and there 
has not been quite so much going down in stock. Generally, how- 
ever, the round coal trade continues very depressed, and notwith- 
standing the low prices now ruling, consumers exhibit no disposi- 
tion to cover themselves forward, whilst their present requirements 
are only small. Colliery proprietors, in consequence of the very 
limited demand, are compelled to continue reducing their get ; the 

its in some cases are not now working more than five days to the 

ortnight, and many of the common mines have been stop 
altogether. There is not much change so far as the nominal 
quotations are concerned, but the actual selling prices continue so 
very irregular that it is difficult to arrive at real values, and 
common coal ially is being offered at prices varying as much 
as 2s. per ton. The present very limited production of engine fuel 
keeps up the price of slack, and the better qualities, which are 
difficult to obtain, have a stiffening tendency which will in all 
probability lead to an advance before long. Good ordinary Wigan 
slack at the pit mouth cannot be bought for less than 4s, 6d. per 
ton, and the r sorts fetch 5s. per ton. Good burgy also sells 
more freely, and pit prices are steady at about 6s. to 6s, 6d, per 
to’ 


mn. 

The shipping trade is in a more depressed condition than has 
been known for years. The exports are on 4 small, and for fuel for 
steamers’ use there is very little demand. Very low ne oe 
being quoted at Liverpool, and Skelmersdale firms are delivering 
steam coal alongside for less than 8s, per ton. 

For coke there is still very little demand, and prices are i ‘ 
Good Lancashire cokes for foundry p delivered into 
Manchester district are offered at about to 22s, 6d. per ton, 
and Durham foundry cokes at about 1s. per ton above these 
prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue iron trade of this district is palpabl. wing more depressed 
week by week. Loud and pe my es are heard on every 
side from manufacturers engaged in all branches of the industry, and 
there is an almost unanimous opinion that it is hardly possible for 
matters to grow any worse without coming to a total standstill. 
There appear to be hardly any orders in the market for any kind 
of iron, and such requirements as are actually being filled are on 
the very smallest scale i In the f branch the 





majority of the firms so engaged are doing but little and 
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william has still several in operation near Hoy! I 
is found at a depth of ee a ee it. 
It is a used by the Thorncliffe Works gnd Messrs. Walls’ 
Milton and. Ironworks, 


Asa consequence of the continued and growing depression in 
almost all branches of trade, pig iron has grown weaker in pri 
almost‘all round, the — hema- 

’ i ig is now being 


foundry or forge uses at any price between 57s. 6d. and 62s, 6d. 
In one or two instances a couple of shillings more than the 
major of these fi is being asked. The Staffordshire demand 
ing now very Jimited, many of the South Yorkshire and Derby- 
shire smelters are again reverting to Sheffield for customers,. and 
are I ted to be disposed to ‘accept materially lower figures in 
secure buyers. Hematite and Bessemer pig iron are steady, 
nominally at recent quotations, but I undgrstand that. there: is 
i isrespect. The current prices are 

those of your price list. Now that the Carlist war has ended, 
there is again some expectation that Spanish ores will be smelted 
locally on a much larger scalé than at present, but I hear that 
nothing really decisive has as yet been determined upon by the 
concerns interested. Some time ago it was understood that 
arrangements had been made for an importation of over a million 
tons per annum for the use of two local companies, and that one of 
these, John Brown and Company, Limited, wou!d erect a number 
of blast furnaces close to their collieries at Aldwarke Main and Car 
House. Spiegeleisen is now being made in this vicinity by three 
concerns, mostly for their own use, although there is a surplus 
which is disposed of outside at prices from £7 to £8 per 
ton. Very little German spiegel, comparatively speaking, is now 
being brought here or, indeed, into this country. There is still a 
very good ieqabiy for armour-plates and fort shields. Several 
large plates have recently been rolled by both the companies 
engaged in this branch of manufacture, a huge one to-day by 
Messrs. Cammell and on 9 4 weer Works, A: fullerdescrip- 
tion of this plate &c., will found in another portion of this 


paper. 

he rail trade is, as I have repetediy stated, altogether stale, 
flat, and nearly unprofitable. Iam told to-day that one concern, 
which has for a little time past been doing well in steel rails, has 
now run almost through its orders, and is doing a very average 
business. It is also chronicled that on Saturday the workmen of 
Messrs. Wilson, Cammell, and Company, Dronfield Bessemer Steel 
and Wheel Works, received notice of a reduction of 10 per cent. 
from their present rate of wages, to come into effect a fortnight 
hence. The drop affects both the Bessemer and rail departments. 
At most of the other large works the rail mills are still laid off, but 
there is some little life in the Bessemer forges. It has n 
reported that the Sheffield houses would follow the example of 
Messrs. Wilson and Cammell, but I believe such is. not the case, as 
the latter firm employ contractors, who take the work at so much 
per ton, and employ the men themselves. At Sheffield this 
system is not now in vogue. 

Last week a descriptive account of the powerful crane erected 
by Messrs. Sir William Armstrong and Co., Elswick, in order to 
move the 100-ton guns of the Italian Government, appeared in THE 
‘ENGINEER. I am now ge to understand that a pattern gun is 
now at a leading Sheffield establishment, for the purpose of being 
fitted with its carriage. If what I hear on the subject be correct, 
this carriage, and those to be subsequently built on the same 
pattern, will be of unique construction. It will havea great deal 
of armour-plating in its composition, and each carriage will cost 
several thousand pounds, 

Many of the Sheffield firms which are sending exhibits to the 
Philadelphia, Centennial have been showing them here prior to 
despatching them for shipment. The Sheffield exhibitors are as 
follows :—George Wostenholm and Son (Limited), cutlery ; Ward 
and Payne, edge ‘ools ; John Brown and Co, Atlas Works, armour 
este ; Cammell and Co., Cyclops Works, armour plates ; Wilson, 

wksworth, Ellison and Co., Carlisle Works, cutlery ; Brookes 
and Brookes, Atlantic Works, cutlery; J. B. Addis and Sons, 
Arctic Works, carving, turning, and carpenters’ tools; Steel and 
Garland, Wharncliffe Works, steel grates and stoves; Mr. John 
Needham, 69, Arundel-street, cutlery ; Mr. E. Bainbridge, Nunnery 
Colliery Offices, miners’ safety lamps; W, Wilkinson and Sons, 
Grimesthorpe, sheep and garden shears ; Stephenson, Blake, and 
Co., prinfing types; Mr. John Adams, furniture polishes and 
pomeess — and Cooper, Mousehole Forge, anvils, vices, 

mers, &c, 

The proposed reduction of the miners’ wages in South Yorkshire 
and Derbyshire, as detailed in my last week, is exciting 
haf great interest throughout the whole district, and threatens to 
lead to astrike, At many of mer the notices for a reduction of 
15 ed cent., on and after April 14th, were served upon the men 
on Saturday last. Insaying, however, that thenoticesexpire on April 
14th, it must be understood that although that will be the general 
date, there will be several exceptions, owing tospecial arrangements 
with the men. At Clay Cross, for instance, I understood the 
notices will terminate on the 23rd inst., and at the North Staveley 

: Colliery on April 10th. A meeting of the delegates of the Miners’ 
Association will shortly be held, probably at Barnsley, for the pur- 
of deciding what course shall be taken. There can, I think, 

little question that the majority of the men are strongly 
opposed to pawn to the drop. 

Since I last wrote the question of lowering the colliery topmen’s 
be has cropped up, but Ido not gather than any organised 

onis being taken in the matter. At several pits, however, the 
topmen have received verbal notifications that their pay will be 
lowered 74. or 10 per cent. early in April. 

Some of the cast steel manufacturers are rather better employed 
than they have been ; indeed, I hear that one establishment at 
which three turns weekly had long been the rule, has been enabled 
to resume full time. Amongst other consignments of the week, I 
hear of one of about 100 tons to Russia of best cast steel. Whether 
the revival of trade thus indicated will continue, or not, is, I 
think, a matter of conjecture. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


NEITHER the position nor the prospect of the pig iron trade of 
England has improved since the dat: of my last report. More 
iron than usual novaginte stock, and there is a gradually dimin- 
ishing demand from 

It was estimated that nearly one-half of all the pig iron made 
Pir pry akCmeg eye conaumed in the mills ‘orges of the 
N of England, but that cannot be said of the current year’s 
operations, so far as they have y gone. None of the rail 
mills in the North are doing much, most of them are doing 

, and few of them are y to improve their for 


some tocome. There are one or two orders for rails in the 





arket; and one’ of ‘them for-8000 tons is expected by a Tees-side 
oy | ee expected by a 


the number is very inadequate to the full t of 
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on 
fact, when they were informed that the 
would be continued, and that the difference of'last-week would be 
added to next week’s pay, 

A strike.of the ironworkers in the of the: Britannia Iron 
Company took place on Monday last under rathersingular circum- 
stances: The men received notice om the previous Saturda: 
week that in a week more their ments weuldterminate. It 
was ex} that by that time the company’ would be able to 
— the orders Bae = as pen | > Sad eeeter tua 

e manager proposed eep the men emplo ‘or a of this 
bse in order “iinet panies pees ten er leted. On 

onday, acco: y, were: an @ necessary 

preparations:-were’ made for a resumption ‘of work, when a deputa- 
tion from the men’waited upon the manager, and informed him 
with the utmost coolness that they would not make.a start unless 
he was to tee a week’s work, and as less than 
that»time was req to finish all the contracts»on hand, the 
manager could give no such undertaking. The men, therefore, 
declined to start, and the works are now closed, the company’s 
contracts remaining unfinished. The Britannia Ironworks have 
been working regularly for nearly a year past, and further orders 
are “ 
Mr. Chazlton has issued his-award relative to thearbi- 
tration that recently took | ace on the wages of the firemen and 
enginenien engaged in the chemical trade of the Tyne. He declares 
that ‘* taking into account the serious depression in the alkali 
trade, supported by figures produced, it appears a necessity, if the 
trade is to be continued, that a reduction should he made. In 
giving my award, I attach great importance to the fact that for 
several years the wages of enginemen and firemen have risen and 
fallen with those of the ‘ process’ men, and been accepted by all 
parties. Had the enginemen and firemen desired a change in their 
relative positions, this should have been laid before the standing 
committee asa grievance to be settled by them. I therefore 
decide and award that the enginemen and firemen be reduced 74 
per cent., from February 28th to May 13th, 1876.” 

It is one of the most remarkable results of the present depression 
in the iron and coal trades that the membership of the unions 
representing the workmen has seriously and swiftly fallen off. 
In the Cleveland Miners’ Union there are not more than 
3000 members out of over 10,000 miners in that district. 
The Durham Miners’ Union, which had recently a mem- 
bership of over 43,000—making it the largest district union 
in the world—has recently been. threatened with complete 
disruption owing to certain disagreements among the members. 
One of the principal grievances complained of is the excessive cost 
of the recent arbitrations relative to the proposed reducti of 


rate of payment |" 


: 


A dispute as to wages has arisen at Messrs. Colin, Dunlop, and 
Co.’s Ironworks at’'Quarter, near Haviston. The coat called 
ormed them that, in consequence of the 
dull er -f trade, they ig = ss 2 the gs of reducing the 
wages of the furnacemen by e em it 
is said, held that the men were "iain “ties ago Seed alee 
notice, which would admit of the reduction being made at any 
time without a but the men allege that this was 
the first time they had intimation of a reduction, and they at once 
refused to go to work on. the terms offered, ins‘sting. tha 
were entitled.to fourteen days’ notice of any change in 
their wages. The coi ence was that the whole of the furnaces 
were damped. down, and no small consternation has been caused 
among the miners at four of the same firm’s ironstone pits, which 
were closed on Saturday, throwing about 250 men idle. The 
employers are said to have stated to the men that if they do not 
accept the reduction, application will be made to the sheriff for 
warrants to eject them from their dwelling houses, which are the 
property of the company. An attempt is, however, being made to 
compromise the matter, and it is hoped it will be succe 

The coal-trade remains very dull, and coalmasters are complaining 
that the prices. at which they can effect sales are not remunerative. 

: arket is overstocked, and so long as the present exten- 
sive-supply of coals is crushed into the market, it is- impossible 
that prices‘can improve or the wages of the colliers be increased. 
Proposals made by some of the leaders of the union, that the young 
men among the miners should emigrate and thus relieve the market 
of the excessive pressure of labour, have not called forth any material 
response, and now coalmasters declare that they will be obliged 
still further to reduce the wages of the men, if they are to compete 
successfully for orders. The miners of Fife and kmannan are 
at present working under a notice of an extra reduction of 15 per 
cent., andit would not be very surprising if the coal-masters in the 
West were to insist upon the same terms. For all sorts of coals 
the demand is comparatively small, but especially for shipping and 
steam qualities, which have been again slightly sedinad in value, 
Household coals are selling in Glasgow at from 13s, 3d. to 15s. 9d. 
per 24 cwt. delivered, the wholesale and f.o.b. prices being, per 
ton, 8s. to 9s. 9d.; splint, 8s. to 8s. 9d.; steam, 8s to 9s. 91.; 
Wishaw main, 7s. to 7s. 6d.; smithy, 13s. 6d. to 13s. 9d. At 
the —_ the prices are, per ton, eli coal, 7s. to 9s.; main, 
5s. 3d. to 6s. 3d.; splint, 5s. 6d. to 7s. 6d. Last weeks shipments 
of coals from Scotch ports, so far as can be ascertained, amounted 
to 22,545 tons foreign, and 18,684 coastwise, giving a total of 41,229, 
being an increase of 5478 tons over the exports of the corresponding 
week of last year. 

A movement for short time has commenced among the engineers 
in the various shops in the town of Johnstone. The men at a 
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wages. It is understood that each of these arbitrations have cost 
the Miners’ Union upwards of £1000; and the awards have in at 
least two cases provided for much la: 
anticipated. Hence they have nct only 


r reductions then they | 
mn quarrelling with their | 





own executive, but with the system of arbitration itself, and in a | 


recent resolution they declare that the system of arbitration will 
never be satisfactory until the employers really show the state of 
theirprofit and loss account, a concession that the men are likely 
to wait for a long time before attaining. I believe that the Dur- 
ham Miners’ Association has even now a revenue of upwards of 
£50,000, so that although its membership may gradually fall awa 
its complete disintegration is yet, to all appearance, a long way off. 
The membership of the Amalgamated Ironworkers’ Association has 
also of late been greatly reduced. 

The prices of coal are substantially without change. Very good 
— of coke are being sold for 12s. per ton at the ovens. 

o sign of ter animation is apparent. any of the pits have, 
little or nothing to do, especially those that produce manufactur- 
ing coal, which is quite a drug in the market, and sells at all prices 
according to the exigencies of the producer. Steam coal is on offer 
on the Tyne at 11s. to 12s. per ton, although the nominal quotation 
is higher, Gas coals are in pretty fair request at 9s. to 10s. per 
ton. Households are not so much inquired after, and the supply 
of this quality is now considerably in excess of the demand, so that 
cheaper rates may soon be expected, 

The Cleveland engineers held the fifth meeting for the present 
session on Monday evening, when Mr. J. E. Hannah, of Middles- 
brough, read a paper on ‘‘ The Consett Water Works, and the con- 
struction of the Smiddy Shaw Storage Reservoir.” At the same 
time papers were submitted by Mr. W. F. K. Stock, of Darlington, 
on ‘ Boiler Feed Waters,” and by Mr. Jeremiah Head, of Middles- 
brough, on ‘‘ Head’s Prime Mover.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE condition of the iron trade is just now regarded as anything 
but satisfactory. Hopes of improvement which have been enter- 
tained since the beginning of the year are now weakening, on 
account of the expected better times being deferred. Prices have 
been lowered to a very considerable extent in the hope of attract- 
ing customers, but with little success, and the trade in all its de- 
partments is limited, and in some even contractiug. During the 
past week there has been but a small business in warrants and 
shipping pigs, and prices in both cases have again slightly given 
way, hh Friday’s warrant market business was done in the fore- 
noon at 59s. cash, and 59s. 44d. one month fixed, whilst in the 
afternoon sellerscame down to 59s, cash and one month, On 
Monday the market was quiet with a fall of 6d. in the rates, 
Business opened at 58s. 9d. cash and came down to 58s. 6d. cash, 
with 58s. one month open and 58s. 6d. month fixed, and there 
was one lot of 500 tons done in the afternoon at 58s, 6d. one month 
tixed. Tuesday’s market was quiet in the forenoon, with 1000 
tons done at 58s. 6d. one month fixed, and in the afternoon busi- 
ness was steady at 58s. 6d. month fixed and 58s. 74d. month 
open. Wednesday’s market was quiet, with business at 58s. 9d. 
to 58s. 74d. cach. To-day (Thursiay) a fair business was done at 
59s. month fixed; but a reduction of 1s, per ton on Gartsherries 
caused the market to close easier. 

The majority of the makers’ shipping teen show a reduction 
from the values of last week. G.m.b., No. 1, declined 1s. ; No. 3, 
6d.; Gartsherrie, Nos. 1 and 3, declined 1s. each; Coltness, 
unchanged ; Summerlee, No. 1, fell 1s. ; iy TE No. 1, declined 
1e.; Carnbroe, No. 3, receded 18.; Monkland, Nos. i and 3, declined 
6d. each ; Clyde, unaltered ; Govan, Nos, 1 and 3, fell 6d, ; Calder, 
unchanged ; Glen, ock, No. 3, declined 1s. ; Eglinton, No. 1, 
receded 6d. ; No. 3, 1s. ; nary ge No. i, fell 6d. ; No. 3, 
declined 1s. ; Carron, ordinary and special, Shotts and Kinneil, 

ha The stock of pig-iron under warrant in Messrs. Con- 
nall and Co.’s Glasgow stores at present amounts to 63,000 tons. 

The shipments of pig iron from Scotch ports during the week 


ending the 11th inst. amounted to 7097 tons, showing a decrease on 
the week of 2547, 
of last year, of 2579 tons. 


and, as compared with the corresponding week 
é Up to this date 71,025 tons have been 





ting held on a. last heard a deputation from the West 
of Scotland Short Time ague, and afterwards resolved to request 
the employers to reduce the hours to 51 per week. 

The dispute between the firm of Messrs. M’Millan ani Son, 
shipbuilders, Dumbarton, and their riveters, shows little sign of 
coming to a close, though it has continued since before the new 
year holidays. It originated in a proposal to reduce the wages of 
the men, and in their opposition to this proposal they have been 
“—ee with unwonted liberality from the society’s funds. 

e shipping arrivals at Clyde ports during the month of Feb- 
ruary exhibited an increase of 8660 tons, und the sailings an increase 
of 2476 tons as compared with those of the corresponding month 
of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tur action of the tin-plate workers, which has caused the semi, 
or in some cases conplete, aopne of twenty-seven works, is 
sensibly abating. A meeting has been held at Swansea, and 
resolutions passed to take the reduction on protest, and to make a 
representation to the employers that, in the event ef an improve- 
ment taking place in the tin trade, the reduction should be 
returned. In a case or two this has been promised. The puddlers 
have in most cases given way, and the millmen now are the only 
remaining objectors. I shull fully expect that, as the works are 
re-starting one after the other, the whole will be in full drive 
before the close of the week. The Landore men have goneiao, At 
Abertillery a resumption will take place next week, but it is 
expected that, as trade is slack, only four turns per week will be 
done. : 

The College Works, which principally deal in coke bars, will 
close at the end of notice. Prices now obtained—namely, £8 for 
best—are not remunerative. 

The iron trade continues in a very sluggish state. Holders of 
pig iron say that they lose 3s. or 4s. per ton on every transaction, 
and several forced sales have been made, for it is confidently ex- 
pected that further depreciation of pig is certain, steel rails boing 
now offered at so low a figure that iron rails are almost out of the 
market. One largely interested in iron raiis observed this week 
that he could buy steel rails for less than £8, and so he regarded 
iron rails as doomed, except for sidings or small branches, Some 
railways, however, are still bent on keeping to iron, and I observe 
that one of the North Walian lines is advertising for a thousand 
tons of the old kind. 

The rail straighteners at Ebbw Vale, Rhymney, and Tredegar 
continue obdurate, and the management is equally inflexible. 
This week at Rhymney and Tredegar block layers, and in some 
cases fitters, are employed in the eee of the strikers, so that 
there is little work being done. ednesday morning one of the 
steel mills was put into action, much to the satisfaction of the 
various sections of workmen, who would only be too glad to see 
the strike at an end, AtAbersychan the worksareidle. Probably 
some movement may take place at Cyfarthfa shortly. Dowlais is 
a buyer of foreign ore to a large amount, and throughout the wretched 
times has kept up a most creditable appearance. Only an enormous 
capital would have allowed this, as deliveries, I hear, do not begin 
until June. 

The tin-plate workers have just resolved, with closed doors, to 
link their fortunes to the amalgamated ironworkers. I find 
throughout the coal districts, and especially at Cardiff, the same 
burden of complaint. At Cardiff the best steam coal is now put 
on board for 9s. 6d., and I am assured a leading shipper that 
there is not a man engaged in the coal trade who does not now, toa 

eater or lesser extent, suffer loss. One of the Rhondda companies 

loses one shilling per ton on every ton sent down to Cardiff. 
Rumours are afloat not only of the closing of collieries pro tem. 
but of the winding up of companies; but as regards the latter an 
ublic notice would be at the present. The Sou 
Wales Mercantile Company, which had its principal seat at Brecon 
and wharves at all the railway stations in Breconshire and Radnor- 
shire, has been wound up. They were agents chiefly for the 
Bangoed coal, Mr. Tebb manager. G 

The charge against the men of the Worcester a Swansea, 
for leaving work without notice, has been dismissed. anthra- 
cite collieries are still closed, the men fefusing to accept the 
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of the leading i has observed that this will 

certainly be a bad sand little or no improvement can possibly 
take piace until fall. I would, however, remark in 

pod tleman who has so ex; himself is at 


sion, which is simply a reaction following the unusually 
prices of °74, the seo will be to improved prices and a iy 


trade. 
Coke is im . The Dinas Main Company have sold 4000 
tons eo Diet the coal is the Rhondda No. 3, perhaps the 
finest coke-making ‘coal in the conntry. 
The manager of the Nantyglo and Blaina collieries has been 
fined for permitting a’ boy under twelve years to work in the coal- 
it. Sion fine was be inflicted upon the father. Mr. D. Davies, 
ee gd has been elected chairman of the South Wales 
Collieries’ Association; Mr. G. Chaloner Smith, vice-chairman ; 
and Mr. William Menelaus, vice-chairman to the council. The 
annual meeting was held this week, but the election of officers 
comprises the principal business of importance. 








PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected hh =s last nigut, =e it should be 
borne in mind that in many cases mak quote different 
terms for special contracts. It is obvi sty tony yt Co apetify these cases 
and terms, or to give more than the market — and makers’ 





prices. Readers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
ScoTLanD— £84. £84 
6nt-= aoe ee «« 3 0 0} Glengarnock—No.1 .. 3 7 0 
ce eof 219 6 No.3 « 3 0 6 
rs 1 & 1 «« 8 9 6| Eglinton—No. : oo of 219 6 
No. 3 ee 8 O 6 No. o- 218 6 
nent > 1 .. o 312 6 Dalmelingwn Ns ‘1.1 219 6 
o. 3 e 8 2 6 No.3... 218 6 
Summerlee—No r wo 3 9 : At 
No. 3 0 
5 24 Carron—No.1.. .. «. 3 2 6 
Langloan—No. 1. ++ 3 9 §| Do., specially selected .. 310 0 
Carnbroe—No. 1.2 + 3 4 6 At Grangemouth. 
No.3... « 3 0 0 Shotts—No.1.. «. « $10 0 
Monkland—No. 1 co of 8 O 6 N0.3.0 of o 3 2 6 
No.3 .. o« 219 6 At Leith. 
Chapethi—Ho. 1. -» 3 § 0! Kinnell—Nol .. . 8 3 6 
o. No.S .e o 219 6 
Clyde & quarter Ko. i 4 . : at Bofoam. 
The above _” CLeveLanp—Prices at works— 
deliverable MC Gs tc a6 on ce 
Govan—No.1.. «. « $3 0 6| No.2... wo oc of of 210 6 
Biss o 319 6 No. 3 oo co cof of 8 8 6 
At Brocmielaw. > 4, juiy co oo 32 T 6 
No. 4, forge .« of « 2 7 0 
Cate t - ince 2 ter | : Thornaby .. «+ «¢ o 3 0 0 
at fort Dundas. 





Messrs. Whitwell and Co.’s Stockton net prices (on trucks) are—No. 1, 
£2 lbs. Od.; No. 3, £2 10s.; No. 4 Forge, £2 9s. “‘Thornaby” No. 4 
Forge, £3 net cash. 


£ada £864 
aeamets 2, f.0.b., Newport .. ee « 27 6t00 00 
Forge (at works) ee os * 217 6to3 0 0 
Common pig (at works) o « 2 2 O0t00 0 0 
Best native ore (at works) . 215 0t0.0 0 0 
Both Davenport delivered ‘in Aberdare. 
ee ~ 1, at rogue ee eo 8 0 Ot0o8 2 6 
0. 8.., oe. oe « 217 6t0o8 0 0 
LANCASHIRE, sch Mor I —No.3 38 2 O0to3 38 6 
” * No.4 3 1 O0to3 1 6 
Hematite, at woth, 2b ais for prompt cash— 
Millom “‘ Bessemer”—No. 1 .. oe ee ee . 400 
hg 2 oe o *e oe - 317 6 
No. 3 .. ee e. oe - 815 0 
Ordinary No. 3 .. oe oe ee e 812 6 
No. 4.. os ee oe e- $811 6 
No.5 .. o oe oe «- 311 6 
Mottled white.. oe ee or ee - 400 
Maryport—No ose a ee ee 2 | 
No. : oo oe o ee ° ee 815 0 
ee oe oe oe - 315 0 
Mottled —s white . ee ee ee ee - $15 0 
** Bessemer "—No. 1 oe ee ee eo £8980 
No. ee o oe oe - 817 6 
No. 3 oe es ee oe - 815 0 
Pupp_ep Bar— 
Wares.—At works .. ee oe +~£5 5 Oto 510 6 
MANUFACTURED IRON. 
Sup PLates— 

Middlesbro’, at works £7 lis. 0d. to8 0 0 
— and K Knowles Co. best t dis. for cash) .. 10 5 0 
Glasgow, f.0 b. oe ee + £8108 to 9 0 0 

Borer PLaTes— 
a een ” to 5 ewt. i oe oe eo « 10 5 0 


. e- 1150 
Do. treble best | .- : .- . ° - 135 0 
per cent. discount for cash. The Pearson and Knowles Co.'s price: 
of Aiehea iron include delivery at station in Liverpool, AF my ro 
W m, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Bowling and Low Moor, terms in each case 2} dis. for cash in pay- 


ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill :— 


£84 
Under 2} cwt.each .. +s oe ee perewt. 1 5 0 
24 cwt. and under3 cwt. .. oe ee oe - 160 
3 cwt. ,, | ee ee 180 
3gewt. ,, 4 cwt. .. - oe . - 10 0 
4-cwt. es 5 cwt. .. ee ee ee .- 113 0 
5 ewt. = 6 cwt. .. ee ee ee « 116 0 
6 cwt. 7 owt o o* ee e 119 0 
7 ewt. and upwards ee eo ee oe ee “— « * | 


Plates exceeding 6ft. wide, 2s. per cwt. extra) Hammered and 
chequered plates, ani all plates differing from a square form or regula 
taper, extra per cewt. 38. 

Taylor Bros.’ boiler lates 6d. per cwt. less; their terms as 
wling and Low Moor. 
Glasgow, f.0.b. . 


£9 to 910 0 
“* Monmoor best,” to 5 cwt., to 4ft. 6in. wide, ari to 
30 superficial feet, per ton at works . ) 12 0 0 
Best best . ee o oe . - 1300 
Best best best, to 4 cwt. .. oe o- o - 1600 
Special, to 3 cwt.. 18 0 0 
Usual extras for overweight, sketches, &ec. 
“<n Sons: 
it, per ton short, at works .. . ee « 1400 
Best best oo o oe . oe .. - 100 
charcoal... ee oe .- ee oe e 23 5 0 
Cleveland .. ee £9to 910 0 
Wales, at Aberdare—Coke plates” 00 


Q 
oo ee oo 20 
—-. Iron— 
£ 
1 


ee | and Low Moor (terms as above). per cwt. s. da. 
— not exceeding ten united inches .. es 5 0 
" For —_ additional inch extra per ewt., 1s. 
Warrington "—less 2} 4 _— for cash—from 1 by 1 810 0 
iy 42 3h by 5, pert m. ° oe oe 
boiler do., per ton ee «o- 9 00 
Whivwell and Co. Thess 2} discount) per ton oe o 712 0 
Best e- oe o- oe *- ee 815 
Best best boiler ee ee oe eo 10 5 ° 





ee ne eee ae 10 0 0 
Best o- ee ee 
Best best oe eo 1200 

PP sy 10s. extra. 
, 
9in. to 10in., 20s. extra. 
Cleveland ee - &710to 715 0 

Earl of Dudley (terms as below) :— £a 4 

Round Oak, not exceeding 8in. st pend ee 1210 0 
” ” ” » 7 14 0 
” me » Treble ,, .. 16 0 0 
» fob. .. o o o « £8 58. to 810 0 
em apc ye al ee ee og. oe DBO 00-0 
Bar Iron— 

Bowling, Low Moor, and Taylor Bros., Corea: - a 
s. da, 
Flat, round, or square, to 3} ewt. ee oc. Veh oh ae 
en Re Ge “9s. os > ee : ; 4 
Flate—1 facniupwerts.. :. co 3 110 
vi a MAGEE an 0s" ose se ABO 
~ under to}in. .. o ee o A 2D 
under jin. 160 

eed be 
and upwards eo ss 22 
-16in. os oe oe oe eo 1830 
% and5-I6in. 2. « « eo 150 
” aaa o* oe - ee ee oe : : . 

yy ee ee ee ee 
- ein and fin. oe oe oo ee oe £88 
~ 7-16in. and oe oe ee es 0. . Aa 
e 5- ee oe o ee eo 170 
int ne ao” 2 O' 6 
same as al 
Chain iron, same sizes as above, Sort, 2s. 
Best bars and rods, extra per 

“‘Monmoor,” at the works, per ton— 2 4. 

Bars, din. to Sin. round and square, or to 6in. flat e- 910 
Best we ” ” ” +» 1010 
Best best o ” - ld 

<——y— 4 usual sizes.. +. oo oo oo e 1110 
Best best .. oe oe oo o 13 

Usual extras. 

Gye, for. oo £8 0s. to 810 

and Sons, ‘at works, per tom short: 
fin. to3in. .. oe + 10 
See a A be, ee OR 10 2 


Dest best o ee o o oe o « 1210 
Best scrap oe eo ee ee oe 
Best chain oe or oe oe oe ee es 1210 
tt best charcoal .. oo “- es 1810 

Earl of Dudley, 2} dis., f.0.b., at Round Oak— 
Round Oak, rounds up to tosin. .. oe oe ee 1012 
* oo = Single best ee eo 12 0 
me * a Date,  s«. oo 3820 
-~ Treble ,, ee e- 1510 
Rivet iron—Sit “Sen ee oe oe ee 

Trel 


° 
© ccecoam coeoeeo o ooooeF 


On espessio evtens'et less than 5 wt. ‘per ton extra, ite 
Wales, at College Works, Cardiff—Coke bars, best .. 
ar Warrington ” (2} dis. for cash) ton— 
+ ” or per 
Flats, from lin. to 6in. wide by bag thick and upwards 8 0 
Rounds and squares, from }in. to 3in., best ee - 810 
Do., treble best .. ll 0 


~ 
ooo 


Delivery prices as above. 
Whitwell and Co., f.o.b. ee. a eee 
[ew oe oe ee a «o 750 
or oe o oo .- ory ee 4715 0 
Rivet iron .. oe oe oe oe oe - 815 0 
ms — penned “ Thornaby”... oe oo ee oe ey . 
- ee oe ee oo 80 we 
Best beat” oe 1015 0 
Waves—Tredegar Iron Segue, ted, Cardiff wenn 617 6 
No. 2 bars, f.0.b. Cardiff ee oe oe ee eo 617 6 
Saret— £a. 4. 
‘ Monmoor,” to 8ft. long by 3ft. ae. wey orem 1110 0 
at works .. oo oe 
Do., ee o oe ee oe «» 1210 0 
Do., best best oe o oe oe oe «+ 1310 0 
Usual extras. 
Barrows &Sons—to 20 w.g., per ton short, at work s., 13 0 0 
2ltotaw.g. .. oe oe « 14410 0 
S500 Wat. os. cc on. os eae O 
Do., best ee oe ee oe extra... 110 0 
Do, best best oe ee o oe o ee 210 0 
Do., best charcoal .. oe ee oe oo eo 10 & O 
E. P. and W. Baldwin, at works: 
“‘ Severn" "Singles to 7 Sz. oe o oo eo 40 oe 
“Wilden” ,, a 6p oe oe oo 17 0 
» ex te ee oe - 1800 
” » “BBB” os 60 wei we DO 
i mat “*B charcoal”., oe oe 2410 0 
“EB”. o ee 2610 0 
Doubles to 24 w.g., 308; and. 
Trebles to 27 w.g., 60s . per ton, extra. 
Charcoal Tin—Best “ EP and WB " .. perewt... 113 0 
“Unicorn e oo” 00 oe eo 110 0 
Coke Tin—*‘ Stour” 160 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 


following delivery. 





Pearson and Knowles Co. (terms as above)— £a. 4. 
“ Dallam”"—Singles, to20w.g. . perton 11 0 0 
Best, 10s.; best best, 308. per ton extra 

Crowther Bros and Morgan (at works)— £84. 
Coke Tin—Singles, to 20w.g., to 1 by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. - 117 0 
Trebles, to 26 w.g., to 84in. by 33in... - 119 0 
Charcoal Tin—Singles, as above os oe eo 200 
Doubles * oe oe ee eo 220 
Trebles oe o o. 249 
Do. Best singles, "as above eo ee o 250 
Best doublcs eo ee oe eo 270 
Best trebles ee 290 

Tome, 8 24 dis for cash on 1 10th of ‘the month, Orders of 2 tons 

, for it free, in 10 cwt. cases. 
J. Tinn, “Bristol, delivered in : London, 2h dis. forcash— £8. d 
joubles .. o- oe o o .- oo e- 18 0 0 
Trebles ee ee + 1410 0 
Wales Treforest Tin-plate Works— 

Charcoal tin (at Cardiff) .. ee es percwt... 1 2 0 
Lydney (at works) .. ee ee - £1 10t0 150 


aoe lron— 


Kirkstall Forge Co. ms cold blast, pig, refined, and ar 
Plain bars, rolled, viz. 


Py ¢ "6 8. 
Rounds, from }in. to 6in. diameter oe «+ 20 Oto 22 0 
Squares, from jin. to 5in. .. 20 Oto 21 0 
Drawn hammered bars, as apo, per ton extra.. 1 0 
Rivet iron.. ° ee «+ 20 0to 22 0 
Angle iron, Ijin. “to sin. oe + 20 0to 0 0 
Forgings—Plai n shafts under 5 cwt. ee + 20 Oto 0 0 
a - 10 cwt. oe o- 22 Oto 0 0 
” ” 2ewt. .. «+ 2 Oto 0 0 
* me 30 cwt. oo eo 30 Oto 0 0 
40 cwt. ° 34 Oto 0 0 
Plain shafts, above 50 cwt., prices according 
to weight and dimensions. 
Piston rods, under 5 cwt. ee ee ee 22 Oto 0 O 
ts a 10 ewt. a oe wn eo” 
as - 20 cwt. oe oe « 30 Oto 0 0 
Cranks, under 5 cwt. oe ee ee « 27 Oto 0 0 
» oo  0cwt. ee ee oe ee 80 Oto 0 0 
9 % ey a" ee a ee - - > 4 0 
. cw - oe oo 0 
Crossheads, under 5 cwt. .. ee or +» 26 Oto 0 0 
a. - 10 cwt. . 30 Oto 0 0 
All other uses according to pattern and weight. 
Natt Rops—Glasgow, f.o.b. .. ee « 9 O0t00 0 
Ratts—Glasgow, f.o.b. .. ee oe *e « 8 0to810 
Cleveland .. ee + 610to7 0 
Wales—Tredegar_ Iron Company ° « 6 5to0610 
f.o.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
x. _ oo oe : 49 
‘or co) “4 ° o 0 0 
ings Coe. 
Bridge rails to 20 Ib. * yard run 
(at works) .. oe « 615 to0 0 
Fishplates (at works). oe « 8 O0tod 0 


— 








Rattway Cuairs—Glasgow f.0.b. oo we we £10 00415 
Pipes—Glasgow, f.0.b. .. ss cf «oF «of 6 Oto7 5 
STEEL. 

Suerriztp—At works— £snqa £84 
Caicos 2 RS Eee eS 
Fairaveragestesl 1. .. .- «2 27 0 0t095 0 0 
Sheet oe eo ee ee oe - 40 0 0t0 60 0 0 

tool.. oo oe o « 80.0 0t0 50 0 0 

Best speciai steels oo te ee - 50 0 0to70 0 0 

Fine rolled, for clock &&. .. «- 60 0 0t075 0 0 

Rails—Siemens (at ) oe oe o 4 4 sa $ 

Do. ann tS 

Do. me oe a « ll 5 Ot012 00 

ALES— £a.da £84 

Rails, f.0.b., Cardiff or N oe « 9 5 Ote1110 0 

Rails, at works(D. Owen) .. os -~ 80 0t0 000 
Best, from 40lb. per yard, at works 

(Davenport) .. ee ee oo - 9 0 0t0 000 


CoprER— 


= oe ee oe oe oe +» perton.. Spe 4 2 
Semis deiner tem, co. ne ‘ne coe = igon ema aD 
— 7210 0 
ee NE es Oe ee ee ae {0 oo 
A= ps chi Mino eel es aoe ste os PE: 
Best English soft pig 2200 
TE” oc. we coe. me ten. cele ae 
ANTIMONY— o-06 
Regulus star .. *e o o o or wf 000 

SPELTER— 
Silesian .. eo oe ee oe ee oe ee Bes 4 
RONG cds istep st an cia tc-+ den) dh setial wf Lae 
QUICKSILVER ee oo o «  perbottle . 10 60 0 
PsosPHor BroxzE— ing metal .. «+ perton.. 120 0 0 
Other ys oe ee £130 to 145 0 0 


PRICES CURRENT OF COAL, COKE, OIL, &c. 


Coxr— £a.d. £8.4. £a.da £84 
Cleveland, at pits re ae =¢ London—Best .. Pay 000 
Derbyshire.. .. 3 Other sorts .. «1 09 

ee 0100..0 00 th Yorkshire— 
Best Rhondda— At the pits— 
3 0110..0 00 +» 0120..0160 
Gascoke,atworks 0 68 0 80 Converting .. 0 90..0110 
eld .. « 015 0..6180 oo ef 0 80..0 50 
Coats, best, per ton— Wales, allat pit. 0 00,..0 00 
eo 13 0..1 10 eo of © 78.0 79 
South Durham.. 0 5 6..0 10 6 House .. « 0 70 0 76 
Derbyshire— Small steam .. 0 30..0 00 
Senvertine «+ 0140..0 160 Do. bituminous 0 20..0 30 
v oe ; £4 | A RD ee Si palo 94 00..0 00 
sorta .. ee O11s,tun—Seal, $4 100..0 00 
Slack .. .. 0 30..0 5 Brown .. .. 29 10 6..30100 
Yel. to tinged.. 31 0 6..3300 
G reas . - 24% 50..2476 
coal,perton 0 70..0 90] Olive, Gallipoli.. 0 00.0 00 
ae 0 0 63 Spanish .. .. 0 00..0 00 
Splint ee 0 56..0 76 Palm .. «+ «- 389 00..0 00 
Dross » 9 09.0 80 
jie all Subeer 036 000 
— lasgow— 's), per 
Honsenle Pa to 18 3..0 15 9 pesoed, Engl } 9g 5 0. .38100 
Do., ie 80.0 99 rown .. «. 3619 0..36150 
COM.. cc . Foreign pale .. 88 00 2900 
alt, oo of © 80..0 89 Brown .. « 0 00..0 00 
Steam .. .. 0 80 0 99 on Se « 0 00..0 00 
Wishaw main... 0 70..0 76 » South ? 94 19 9 3500 
Smithy .. .. 0136..0139 pale ..{ ‘a 
Brown .. «- 29 00..3000 
yee ow E. I. Fish .. 23 00..000 
Ark «+ 0126..0 130 Yellow .. .. 32 00..8400 
— 4ft. te 0110 A ierabing 80 00..5400 
nace oo 79..0 86 it. Pe 
Burgy «. +. 0 60.0 70 Y.c.,, *} 52 15 0..58 0 0 
Blac! eo eof O 86..0 50 Id .. . o¢ 50100..5100 


























































Per Toad of 5@ cubic feet. 458. £5. 
Baltic Fir Timber— 
Riga ..... - 310 410 
Dantsic 0 510 
310 416 
3040 
- 215 380 
912 315 o 
+ 3 & B10 do. . 
- 3 © 3lo 5 
- 25 915 Nova Scotia and Prince 1 
. 22 31s ward's Isle, spruce........ se 60 
United 8. pitch planks.. 1010 13 
510 8 ©|| Staves, per tome "3 
- > 50 0)) M crown 2990 0 30 0 
- 510 8 Oo 
5 0 6 0} 
aor eae yards and 410 610 standard 
Red for Canadian, oo 6 
= Mided and bulding.- Li ~R early 4 
Yellow pine, large ..-- - uy a Canadian, puncheon ........ 33 0 9110 
Weaney board 51) 610)! Bosnia, single barrel . 30 0 3110 
Small . 4 0 410)| Wainscot Logs, 18, cube 
Pitch pine ... + 315 410 Rigs, crown ( SRE 515 ¢€10 
Do. for masts and spars 4560 Brack cose 415 5 0 
Kim, ecece 410 6 10|] semel, crown.. - 415 510 
oak 6570 315 45 
Ash ... . “o 
Birch, large 0 70 
Sarena dF i 3 0 810 50 : 4 
en sees 210 9315 = 
red pii - 410 6 0 adad 
Fear plans inoes 406W 0 440 59 
Oregon .. +00. eres - 910123 0 ry ni 5 
Kawrie... .. - Sono 05 0 
Norway spars .. - 2030 -0 So 9 
Indian teak...... +++ . 10 10 13 10 -0609 
- 8090 1oa3o0 
- 7110 0 040 4 
ey — — wet .¢io-8 
rchangel, Ist wv +0 ° 
Qod 30 -@ as 5 
o 0 5 
0304 
Petersburg and Riga, o 30 4 
Christiana, yellow a | 51410 -~-@507 
deals, best 016 
+ 9 SUL a. 426 
090 
o 2 0 
0180 
10 9 0 
60120 
. + 60 80 
a 10 || Lignum Vite, ©. 8. Dominge 60 100 
10|| Ebony, Ceylon . lao DO 
Hand-sawn battens 708 0! African billet « 13 0 16 «0 
Per 40ft. #in || Cocus wood, Cuba --» 60 80 
Dantzig crown deck deals 16119 Boxwoed, Turkey 60% 0 
Brack do. ov7i3: 
Per P | ad ad. 
Quebec, 1st brixht pine M1 © 25 10| spars, each, fresh 8 0 15 0 
do. .. 13 0 1515 Do., ordinary to fair.... 040 








Epps’s Cocoa.—GRATEFUL AND ComFortinc.—“ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a cmtdl cee — of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our break- 
fart tables with a delicately r flavoured beve which may save us 
heavy doctors’ bills. It is by the fadicions use of such 
estides of my that a constitution may be gradually built up until 
on h to resist every tendency to disease. Hundreds of 
subtle are floating around us ready to attack wherever 
there is ——s — We may escape many a fatal shaft by keep- 
ing tone +p mcr 1 fortified with pure navel and a properly nourished 


frame.” —Civil Gazette.—[Ad 
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HISTORICAL NOTES ON ROLLER SKATES. 
No. VIL 

Messrs. James A. Fremon and James H. Carkeet, of 
Montgomery, Alabama, took out a patent on the 2nd of 
Au 1870, No. 106,045, for the skate shown in the fol- 
lowing drawing, in which Fig. 1 is a side elevation, and 
2 and 3 detached views of the truck in which the 

ro are held. On the underside of the footboard, at the 
point where the hind rollers are to be fixed, is secured a 
casting E by means of a screw a and a headed bolt 6. 
The casting E has a flat surface on the top where the foot- 
board rests, and its centre extending downwards is 
curved forward, and then toward the rear where it is 
flattened and provided with an elongated slot e. As will 
be seen in Fig, 2, the slotted portion of the casting stands 
at an angle of about 45 de At its rear end, imme- 
diately above and in rear of the slot e, is a flange d ing 
across the end, and projecting on both sides. The rollers 
G G run in frames carrying a centre bar H of the same 
width as the intended distance between the two rollers, 
and provided with a cross bar I extending on both sides, 
having its ends bent so as to run i with the centre 
bar. The rollers G G are then placed one on each side of 











FREMON AND CARKEET—1870. 


the centre bar H, and the axle J through the ends 
of the bar or arm I, and through the centres of the rollers ; 
it also s through ears 7 i formed upon the upper side 
at the lower end of the central bar H where there is a 
ivot 7. At the upper end there is another pivot g. 
The ower pivct f is inserted in the slot e in the 
casting E, while the upper pivot g is inserted in a socket 
or bearing K.' An india-rubber block L is placed between 
the centre bar H and the casting E. The block is com- 
pressed between the bar and casting when put ther, 
and acts as a spring to hold the frame and rollers in 
ition, The motion of the skater’s foot turns the roller 
rame upon its pivots towards either side, so that the 
skate may run in a curved line to the right or left. The 
roller frame, in fact, only turns — one of its pivots, 
namely g, whilst at its lower end the yen rig gy 
of the flange d bears against the back of the centre H, 
moving the lower pivot ¢ forward in the slot ¢. The 
elasticity of the india-rubber pad L serves to return the 
roller frame to its normal position after the force ceases to 
operate. 
Tame patent, No, 108,184, dated October 11th, 1870, 
and granted to Mr. John Pollitt, of Indianopolis, describe 
a skate of a peculiar character. It will be seen by the 
following drawings that motion in a curve is entirely 
independent of the canting of the footstock to adjust or 
cramp the rollers. Fig. 1 is a vertical longitudinal section 
through the centre of the footstock of the skate, showing 
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the mode of attaching and arranging the downward pro- 
jecting pintles or hangers in which the bent axles and 
rollers are hung. Fig. 2 is a bottom view, and Fig. 3 is a 
vertical transverse section. The wheels constituting the 
forward and rear trucks of the skate are three in number, 





the centre one, A, revolving in a vertical plane, and the 
outside ones, B B, at an angle to the vertical, so arranged 
that as the skate is canted by the natural movements of 
the body in describing curves, the outside wheels are 
brought in contact with the floor. The bevel of the out- 
side wheels, combined with the plane of their rotation, 
serves to _ the skates in curved lines, which are 
governed by the inclination of the body and in harmony 
with such inclination as is requisite to equalise the centre 
of gravity and sotunientam of the body. The outer arms 
of the axles are bent downwards, and the outside 
wheels, B, are bevelled to correspond with the angle of the 
axles except that the bevel of the wheels is somewhat 
greater, so that when the skate is perpendicular the out- 
side wheels do not touch the floor. The hangers, D D, in 
which the axles and wheels are hung, are hinged by one 
side to the footstock, as shown, the opposite side resting 
against an india-rubber spring in a recess formed in the 
stock. This spring is desi to be of. sufficient strength 
that when the weight of the body is resting equally upon 
both skates the hangers will be maintained in the proper 
position to keep the bent arms of the axles turned down- 
ward; but when the weight of the body is thrown princi- 
pally on one foot, as in describing curves, the springs will 

compressed, allowing the hangers to tip, the front one 
backward and the rear one forward, thus turning the bent 
arms of the axles toward each other, and bringing the 
wheels into position to describe a shorter curve. Curves 
may be described by means of the bent axles, in combi- 
nation with the bevelled wheels, without the vibrating 
movement of the hangers. This movement of the trucks 
does not in any way affect the running of the skate in 
straight lines, and is only brought into use in combination 
with the bevelled wheels and canting of the skate in 
making curves. Bits of wire are inserted in the peri- 
pheries of the rollers to prevent slipping. We believe that 
the American Courts decided that this skate was an 
infringement of Plimpton’s patent. 

We conclude the year 1870 with the skate patented by 
Mr. Tilman F, Leak, of Montgomery, Alabama, on the 
8th of November, 1870, No. 109,026. Fig. 1 is a detailed 
longitudinal view ; Fig. 2 is a perspective view of the 
forward frame and rollers; and Fig. 3 is a perspective 
view of one of the plates attached to the deals wood. 
These plates D have sockets d' formed on their under 
sides near one end, and inclined and shouldered projections 
d* with rounded edges formed upon them near their other 
ends. Upon the middle of the under side are projections 
d* having also rounded edges. E is the base bar of the 
roller frames, upon one end of which is formed a half 
a e} ip Mogae and a. > - sere . of the 

late D. Upon the upper side of E a longitudin ve 
re is formed, in which rest the rounded ends of peti 
jections d* d°, as shown in Fig. 1. The forward edge of 
the upper side of E is bevelled off, as shown in Figs, 1 and 
2, to rest against the shoulder of the projections d* and 
sustain the longitudinal push of the bar E. To the ends 
of the bar furthest from the tenons e' are attached arms 
F, to and between the lower ends of which are pivoted the 


‘upwards and a a This is simply. to allow of the 
introduction of the sleeve D. The box contains the india- 
rubber cushions E, already alluded to. They are adjusted 
so as to have more or less force by means of the set screw 


G, Fig. 3, which bears upon the plate H. Access to the 
head of the screw is obtained through a hole bored in the 
footstock. The operaticn of the skate is as follows:— 
When the foot of the skater is inclined sidewise, as in the 
act of turaing a curve, the end of the axle on the side 
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towards which he leans is forced up the inclined slot and 
down the slot on the opposite side; now the slot not being 
vertical, this causes a swinging motion to be given to 
the axle in a plane parallel to the skating floor, which 
causes the skate to follow a curved direction. The axies 
resting in india-rubber, a peculiarly easy and springy or 
elastic tread is obtained. Mr. Kimball states in his 
specification that he recognises no similarity between 
Mr. Plimpton’s skate and his own further than that both 
contain an application of a well-known principle. The 
American courts thought differently, however, and 
Plimpton obtained a ya pm injunction to prevent the 
use and manufacture of the Kimball skate, which was held 
to be an infringement of Plimpton’s patent. 

The patent of Messrs. David Kerr and Ebenezer Hovey, 
of San Francisco, No. 113,062, dated March 28, 1871, con- 
sists, first, in a a plate to serve as a bearing for the 
journal, which turns in the foot block, which shail have a 
ug or projection cast with or upon it, and which shall 
serve to prevent the displacement of the truck in which 
the wheels revolve, and relieve the strain upon the bear- 
ings; secondly, in an improved method of seating the 
rubber block or spring upon the foot block, so that it can 
be more or less compressed, as desired; and also in the 
standard which bears upon the block, and by means of 
which the trucks are held in position. In the following 
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rollers G, the arms of the rear plate being at such a 


distance apart as to receive a single roller, whilst the 
arms of the forward plate are arranged to receive 
two rollers. A third arm fis attached to the middle part 
of E, which arm om ype so that its outer end is midwa 
between and in a line with the outer ends of the arms F, 
to support the middle part of the shaft upon which the 
two rollers G work, and at the same time to keep the 
rollers apart, The bars Eare held in place upon the plates 
D by screws H, which pass through the wood A, through 
india-rubber blocks I placed in recesses in the under side 
of A. The roller frames are thus allowed to rock in their 
seats, and are at the same time firmly secured in place. 
The novel feature of this skate as claimed by the inventor, 
is the socket plate D, d', d*, d®, applied to the base bar 
E, e', e*, as described. 

We alluded on page 129 to a skate patented in Victoria 
by Mr. Matthew ali Kimball, of Francisco, which 
we did not describe at the time, but stated that it would 
be more properly referred to in the series of American 
patents. The United States patent is dated January 10th, 
1871, No. 110,858. Fig. 1 is a side view, Fig. 2 an end 
view, Fig. 3 a cross section of the bearing box, and Fig. 4 
an end view of the box. A is the foot-plate; B, the 
rollers; C, the axles, which are fixed, the rollers running 
loose upon them; D is a sleeve or socket serving to keep 
the wheels apart; E is an india-rubber spring or cushion 
in which the sleeve is embedded. It is preferred to make 
this sleeve solid and afterwards drive the axle into it, or it 
may be cast on the axle, either way being cheaper than 

“i sleeve solid with and of a piece with the axle. 
F is a hollow metal box having the slotted holes / through 
ite sides, which set at an angle from the perpen- 
icular, a8 shown in Figs. 1 and 4. In the latter figure 
the slot is shown in dotted lines as being continued 
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drawings, A represents the foot block. The wheels C 
revolve upon the axle d inside a frame B (shown in per- 
spective in Fig, 3) secured to the bottom of the skate 
block by having one end supported at the lower extremity 
of a standard e, while the opposite end is supported by a 
journal f, which turns in a ing directly under the 
skate block, thus causing the frame to stand at an angle to 
the block when the block is turned or canted upon the 
wheels to the position suitable for carrying the skate 
around in a curve. The journal fis pivoted in a recess in 
the plate or box g, which bears a lug or projection, as 
shown clearly in Fig. 3. When the skate is put together, the 
lug ¢ will down between the two central bars j of the 
frame, and a little inside of the cross bar /, so that the 
frame can move up and down outside of it. When the 
skate is in use the pressure upon the wheels necessary to 
carry the skater forward or backward will be received by 
the standard ¢ and lug 7, the cross bar & striking against 
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the lug when an unusual pressure is brought to bear, thus 
providing a support at both ends of the frame. At the 
centre of the e B a hollow standard L is cast (see 


Fig. 3) which extends up towards the bottom of the skate 
block. On its upper face it has a flange x. P is an india- 
rubber spring or cushion resting upon a screwr. The 
upper face of the standard L bears against the opposite 
side of the rubber cushion and keeps it in place, while the 
tension of the spring keeps the roller frame horizontal. 
When the skate block is turned, the pressure of the 
standard upon the cushion allows it to rock slightly upon 
the screw, giving an easy turn. The elasticity of the 
india-rubber block P may be varied by screwing r further 
in or out of the skate block, The inventors claim to have 
greatly improved the ordinary roller skate. The lug i, 
they say, gives an additional support to the roller frame 
and prevents breakage; the hollow standard with its 
flanged face holds the india-rubber spring in place, and 
prevents it from working or crawling out of position, 
while the ready manner of regulating the tension ef the 
cushion gives an improved and more durable skate than 
those ordinarily used. 

A very good idea of the skate invented by Mr. George 
W. Hawk, of Chicago, No. 114,135, dated April 18, 1871, 
may be formed by imagining each foot to be provided with 
a miniature bicycle. The inventor in his specification 
describes a brake of rather complicated construction 
actuated by an attachment placed about the calf of the leg. 
We have taken a slight liberty with his drawing, and 
have omitted all the details relating to that part of his 
invention. Fig. 1 in the following sketches is a side eleva- 
tion of Mr. Hawk’s skate, and Fig. 2 is a bottom sectional 
plan. The foot A is secured to the footstand C by means 
of the straps and buckles L,M, D, H. B represents the 
stationary or main support for the front wheel N e, secured 
to the footstand in any suitable manner. The hind wheel 
N is carried by a support 8 of somewhat similar construc- 
tion. The support 5 is pivoted to the footstand by the 
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pin C, which is screwed into the footstand, and is provided 
at its lower end with a nut. To the lug 6, which forms a 
part of the vibrating support S, a strong spring a, of a stirrup 
shape (see Fig. 2), is attached, the other end being firmly 
attached to the footstand. The vibrator carrying the 
wheel N is thus kept ina straight line with the front fixed 
wheel Ne. When, however, it is desired to move ina 
curve, it is merely necessary to twist the footstand so as to 
throw the wheel N into either of the positions shown dotted 
in Fig. 2, according to whether it is required to turn to 
the right or left. It is obvious that this manceuvre can 
only be effected by tilting the skate so as to run on the 
hind wheel alone, at least we see no other way in which it 
could be effected, although the inventor does not make any 
point of it. 

Patent No. 114,398, dated May 2nd, 1871, granted to 
Mr. Peter R. Borein, of San Leandro, California, is illus- 
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trated by the following sketches, Fig. 1 being a longi- 
tudinal section, and Fig. 2a bottom plan. A is the skate 
block, B is a sort of secondary block or rib, extendin 
longitudinally beneath the block A, to which it is pivo 

at C, at or near the centre. The roller trucks or frames D 








and E, which may be of any suitable construction, are 
ya to the footstock by the arms G H respectively at 
I, These arms are also connected to the secondary rib 
in the manner shown. The rear arm H may be so formed 
as to pass on each side of the rib B, or it may pass through 
an opening in the rib as indicated. A block of india- 
rubber, J, is secured in the forked part‘of the rib B, so as 
to be mar sear when the rib is moved to one side or the 
other. e elasticity of the india-rubber serves to bring 
back the rib B to its normal position. M, L, L are blocks 
of india-rubber for rendering the motion of the -various 
parts of the skate more steady. If it be desired to move 
to one side or the other the foot is slightly twisted in the 
uired direction, This movement throws the arms G 
and H one to each side of a longitudinal axis, causing the 
axes of the wheels to converge to a centre and turn the 
trucks and their wheels, so that the skate will move in a 
curve. As before remarked, the parts are returned to 
their first position by the pressure of the india-rubber 
block J the instant the sidewise pressure of the foot is 
removed. The drawings must be taken as indicatin 
rather than describing the construction of the skate, on 
it will be noticed that the bearings of the roller frames 
would require to be slotted or the requisite motion could 
not take place. The rubber block J should have been 
shown as entirely filling the space between the forked 
ends of the rib B. 
Mr. Oliver Benjamin Oakley, of San Francisco, took out 
a patent on the 6th of June, 1871, No. 115,767, in which 
the adjustment of the rollers necessary for running in a 
curve is produced by a single joint only. The joint used 
by the inventor consists of a peculiar modification of the 
ball-and-socket joint, both ball and socket being formed 
with flat vertical faces or their equivalent. A space is left 
between the faces, into which india-rubber springs are 
inserted for the purpose of bringing back the parts of the 
skate into their normal position when the pressure of the 
foot is removed. The upper and lower portions only of 
the “ball” are necessarily spherical or convex. The upper 
of the ball, upon which the entire weight of the skater 
is thrown, fits into a corresponding concave surface in the 
upper part of the socket of sufficient extent to allow the neces- 
sary amount of motion in any required direction. The lower 
part of the socket is closed by a cap, through an opening in 
which passes a vertical shaft proceeding from the ball, and 
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rigidly attached to, or cast or wrought in one piece with 
the axle of the wheels. In the following sketches Fig. 1 
is an end elevation; Fig. 2 a vertical longitudinal section; 
and Fig. 3 a view of the underside, with the wheels re- 
moved and the ends of the axle broken off. A is the sole 
plate; B B are the wheels; C is the socket and D the 
ball; E is the vertical shaft; F the axle; and G the 
india-rubber springs. The socket C consists of the side- 
casing ¢, flanges d, plate e, and cap f. The inner surfaces 
of the side-casing c enclose a rectangular space, that form 
being best adapted to prevent the springs from slipping 
round. The flanges d are for securing the ball and socket 
to the sole plate. The plate e has a concavity on its under 
side into which the top of the ball fits. Its upper surface 
rests against the sole plate, and its sides or edges fit the 
sides of the space in the casing c. The cap f is formed in 
two pieces, and is secured to the casing ¢ by means of 
studs and screws h. Between the vertical sides of the 
ball D and the inner faces of the socket ¢ are placed the 
rubber springs G. The ball D is rigidly connected to the 
axle F by the vertical shaft E in such relative position 
that when the sole plate is in a horizontal position and 
the springs uncompressed, the line «—y of the axle—see 
Fig. 3--is at right angles to the line a—é of the sole plate, 
the shaft E being vertical. As will be seen in the last- 
named figure, the cap / has a curved opening 7 7 in which 
the shaft E works. When the foot-plate is tilted the shaft 
E will be carried to one end of the curved opening 7 ¢, 
thus placing the roller-frames at an angle with the foot- 
plate and allowing the skater to move in a curve. When 
the pressure of the foot is removed the roller-frames re- 
assume their normal position by the action of the india- 
rubber springs G, as before described. The front and rear 
roller-frames are precisely identical, except that the curva- 
ture of the opening 7 7 is in the opposite direction. 








THE RELATION BETWEEN TUNGSTEN AND 
IRON. 


By RicHarp AKERMAN, of the Stockholm School of Mines, 


METALLIC tungsten is so hard that it scratches glass easily, and 
so slightly fusible that it cannot be melted in an ordinary furnace. 
On the other hand, it may be mixed with iron by fusion in all 
proportions, and the larger the quantity of tungsten the harder 
and more difficult to melt is the compound. Like carbon, it 
appears to diminish the ductility of iron both when hot and cold, 
but especially when cold. It is then possible, by melting together 





tungsten and iron, to obtain a steel much harder than one with 
carbon alone, without the danger of incurring at the same time an 
excessive fragility when cold or difficulties of working when hot. 
For uses which require a special degree of hardness a steel rich in 
tungsten, called “special steel,” is frequently employed. Thusa 
fine Sheffield steel for lathe tools, accordit ig to an lysis made by 
Baron Barnekow in the laboratory of the Stockholm School of 
Mines, contained 9°3 per cent. of tungsten and 0°7 per cent. of 
silicium, with only 0°6 percent, of carbon. This steel, which is used 
without being tem for turning cylinders cast of hard iron, is 
of sufficient hardness to scratch glass, and yet it is not fragile, for 
_ difficulty is experienced in breaking a jin. square bar 

f. Heeren has also found in a special steel of Mushet’s 8°3 per 
cent. of tungsten and 1°73 per cent. of manganese; this steel seems 
by its properties tobe anal to that mentioned above. In another 
moet steel from Howell, Sheffield, 2°863 per cent. of tungsten and 
1°15 per cent. of carbon were found. 

The hardness communicated by tungsten to iron is not increased 
by tempering. Steel rich in tungsten cannot be hardened without 
breaking. It can only be worked cold by grinding, on account of its 
excessive hardness; by working hot with great care the desired form 
may be given to it, but steel very rich in tungsten must be managed 
with t care to prevent its cracking, and it must be treated 


several times in succession before the desired form is attained by 
Sneenes i After the form is obtained by hammering hot, the 
stee 0 


d be hammered with ogg light blows, nearly cold, 
before it is allowed to cool gradually. 

Tungsten is added for obtaining, not only'a steel of great hard- 
ness, but one of moderate hardness combined with a t softness 
and high ductile capacity. Thus a steel which would seem to be 
suitable for the tubes of cast iron cannons gave on analysis by 
Tamm :—Carbon, 0°52 per cent.; silicium, 0°04 aed cent.; tungsten, 
0°3 per cent.; phosphorus, 0°04 per cent.; sulphur, 0°005 per cent, 
Tested by Styffe it showed a strength of 774 tons per square inch, 
with a ratio of the section of rupture to the original section repre- 
sented by 0°54. The mean lengthening after rupture was 13 per 
cent., without taking into account the striction, or reduction of 
area due to tension, produced by the rupture, and which extended 
itself over about three-quarters of an inch. Wolfram, the principal 
ore of tungsten, is a tungstate of iron and of protoxide of manganese; 
it may be reduced with a strong heat by being mixed with charcoal, 
but a very great heat will be required to melt the product, on 
account of the ap a oe of tungsten which it contains. On the 
other hand, this alloy becomes fusible by adding oxide of iron. 

In order to produce tungsten steel, it is necessary in the first 
place to rid the wolfram of the impurities which it contains. 
According to Jacob, it must in the first place be roasted, then 
treated by diluted acid, and finally washed with water; in this 
manner the sulphur and the arsenic are eliminated. After bein 
dried, the residuum is raised to a strong heat in crucibles lin 
with damp charcoal, the tungstic acid is reduced to the metallic 
state, and a compound is formed containing iron and manganese, 
The product thus obtained is of a dark colour and great density ; 
from 5 to 25 per cent. is added to the steel according to the 
proportion of tungsten desired. Another method patented by Mr. 
Mushet, for obtaining tungsten steel, consists in mixing wolfram 
finely pulverised with an equal weight of melted pitch ; the mix- 
ture is then run out on a dry stone slab and added in certain propor- 
tions to cast steel contained in crucibles, 

To produce Bessemer steel containing tungsten, M. Le Guen, 
when the operation is finished, adds to the molten metal some 
pig containing tungsten also in a liquid state. This pig is pre- 
pared by passing into the cupola ordinary pig iron in pieces the 
size of the fist, conglomerated of 90 per cent. of wolfram and 10 
per cent. of lime with tar. 

A metal containing tungsten may also be obtained by melting 
ordinary pig in a mixture of wolfram and powdered charcoal. 
According to M. Le Guen, the tungsten increases the hardness of 
the mm | and up to a certain point its tenacity also. If, on the 
other hand, the proportion of tungsten becomes rather high, the 
strength diminishes, 

Bernculli has produced tungsten steel by melting together in a 
crucible tungstic acid or wolfram with cast iron turnings or filings; 
but it is asserted that tungsten steel can only be obtained by this 
method if the cast iron is grey and not too rich in combined 
carbon, for the tungstic acid could not burn the combined carbon, 
but only that which was in the state of graphite and mixed 
mechanically in the iron. Besides, in order to obtain the desired 
result, the cast iron should not be in pieces, but finely pulverised 
and mtimately mixed with the tungstic acid or the wolfram. 








Tue MetEoROLOGICcAL SoctrTy.—The usual monthly meeting of 
the society was held on Wednesday, the 15th inst., at the Institu- 
tion of Civil Engineers, Mr. H. 8. Eaton, M.A., president, in the 
chair. R. Trout Hawley Foartley, M.D., John Wuford Budd, 
Lieut.-Col. George E. + ho W. Brown Clegram, M. Inst. C.E., 
J. Sanford Dyason, John Eunson, Assoc. Inst. C.E., Thomas W. 
Grindley, Assoc. Inst. C.E., Major F. Bonnycastle Gritton, Junius 
Hartwicke, F.R.C.S., Alfred O. Walker, and Rev. E. William 
Watts, M.A., were balloted for and duly elected fellows of the 
society. The names of eighteen candidates for admission into the 
society were read. The following papers were then read :—‘‘On 
the Rhé-electrometre of Marianoni,” by Robert James Mann, M.D., 
F.R.C.S.; ‘‘On the Variation of Errors in Hydrometers,” by R. 
Strachan, F.M.S.; “‘On the Deduction of Mean Results from 
Meteorological Observations”, by L. Kiimtz, translated from the 
“‘Repertorium fiir Meteorologie,” by J. 5S. Harding, F.M.S., 
‘Summary of Observations made at Stanley, Falkland Islands, 
during 1875,” by F. E. Cobb. ; ‘* Contributions to the Meteorology of 
West Australia,” by R. H. Scott, M.A., F.R.S. 


THE LATE LIEUTENANT-COLONEL CHESNEY. — We regret to 
announce the death of Colonel Chesney, R.E., from a sudden chill 
caught while travelling in the severe weather of Sunday week. It 
produced pneumonia, under which Colonel Chesney sank about 
noon on Sunday last. Colonel Charles Cornwallis Chesney was 
the son of Captain Charles Chesney, R.A., who was a native of 
County Down, Ireland. — Charles Chesney died when his 
children were very young. Thesons were educated for their father’s 
profession, and studied at Woolwich at the time their uncle, the 
well-known late General Francis Raudon Chesney, R.A., was 
commandant there. The eldest son, Colonel Francis Chesney, 
R.E., has the chief command at one of the West Indian stations, 
and the youngest, Colonel George Chesney, R.E., late of the Bengal 
Engineers, is the president of the Royal Engineering College at 
Cooper’s Hill, He is the author of an able and valuable work on 
Indian polity, and of the famous brochure ‘‘ The Battle of Dorking,” 
which created at the time of its publication so much sensation, 
especially in military circles. The deceased officer, from his early 
years, displayed a strong predilection for military literature, and 
thus laid the foundation for the eminence to which he subsequently 
attained, as a profound critic on the science of war, and a complete 
master of the theory of strategy. For some time he held the 
important post of Professor of Mili History at Woolwich ; his 
lectures attracted universal attention for their comprehensive ee 
of their subjects, and their marked superiority of style. Colone 
Chesney’s book on the great Civil War in America was pronounced 
by General Sherman to be the best work extant on the subject, and 
the only one which at that time evinced a thorough knowledge on 
the part of the author of the strategical operations carried on by 
the contending armies. The work of the late Colonel Chesney on 
the Battle of Waterloo possesses no less merit than that we have 
just referred to, and is probably the only one written by an English 
author which does full justice to the part played by the Prussians 
in that important engagement. The important responsible position 
of Military Attaché at the Court of St. Petersburg was offered to 
the late Colonel Chesney, which is a proof of the high appreciation 
in which his services were held by the Government. 
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RAILWAY MATTERS. 


AccorDING to the Society of German Railroad Engineers, the 
use of cast steel for locomotive boilers has not been nearly so satis- 
factory as was expected, 


Davip R. STANDISH, the oldest locomotive driver in the United 
States, and Be ge by the Boston and Providence Railroad 
Company since 1842, has just run his last trip. He is sixty years 
“ and is placed on the retired list, and has had an annuity given 

rf 


Ir is understood that the Erie Railroad Company have lately 
completed a contract that by the 1st of May a third rail will be laid 
on its line between the suspension bridge at Buifalo and Waverly, 
conn the Michigan Central and Lake Shore railways with the 
Lehigh line to the Philadelphia depdt. Arrangements at 
Philadelphia have also been secured on the Centennial grounds, thus 

iving and its connections equal facilities with other lines. 
| aa through coaches can run during the co’ season 
between Chicago and Philadelphia vid the North and South Short 
Lines, in connection with the Erie. 

From the Railroad Gazette’s record, it appears that there 
were in the United States in 1875, 1201 railroad accidents, 
234 persons being killed, 1107 injured.« In 1874 there were 980 
accidents, killing 204 and wounding 778. In 1873 there were 1283 
accidents, killing 276 and wounding 1172. In 1875 there were 278 
collisions, 840 derailments, 83 other accidents, being 3°29 per day. 
In 1874 there were 260 collisions, 655 derailments, 66 other acci- 
dents, being 2°68 per day. In 1873 there were 392 collisions, 815 
derailments, 76 other accidents, being 3°51 per day. The number 
of accidents is proportionate to the severity of the winters, 

TuE following Jetter is published from the president of the Grand 
Rapids and Indiana Railroad to the general manager of the 
Cambria Ironworks, illustrating a severe test of rails: ‘‘ We hada 
singular occurrence last week, which will interest you particularly. 
The flood broke through the embankment on the Cincinnati, Rich- 
mond, and Fort Wayne Road, making opening of 12ft. in length 
and nearly same in depth. Fortunately it was spanned by two of 
your rails, and they carried engitte and train safely over. The top 
of the rails was cracked, but the foot was perfect. It wasa freight 
engine, thirty tons. The engineman first saw the danger when 
immediately over the brake, had sense enough to avoid touching 
the throttle, and so did not giveanew shock. The conductor went 
back as soon as the train had passed over, and stepped the distance, 
making it 12ft.” 

THE following is a brief description of the details of a proposed 
railroad bridge across the Hudson, at Poughkeepsie, for the con- 
struction of which a contract has just been made with the Ameri- 
can Bridge Company, viz. :—The main river bridge will be composed 
of five spans, of 525ft. each, from centre to centre of piers, each 
span having a clear width of 500ft. at water line. The river spans 
and approaches are to be built for two tracks, with side-walks and 
iron hand-rails thtoughout, and when completed the structure will 
be what is termed an undergrade or deck bridge. The five river 
spans are to have each two trusses, 25ft.- from centre to centre, 
built on the rectangular plan, with double intersections constructed 
with iron and steel pom com The base of the rails, which will 
be of steel, will be 19?ft. above high tide, and the top of the 
piers 135ft., giving a depth of trusses of 58ft. Approaching from 
the west there will be a short span of 160ft., composed of two 
trusses 30ft. high and 25ft. apart from centre to centre. Leaving 
the river spans on the east, the tracks will be supported by iron 
trestling consisting of three posi-bents properly braced, and four 
lines of iron lattice stringers in spans from 20ft. to 60ft., extending 
to Water-street, Poughkeepsie. Water-street and the grounds of 
the Hudson River Railroad Company, and also Duchess-avenue, 
are to be crossed by two spans having three trusses of 26ft. in 
height, and the remaining distance to the easterly side of Tal- 
madge-street will be upon iron trestling, excepting at Delafield and 
Talmadge-street crossings, where the spans will be 90ft. each. The 
total length of the bridge and its approaches will be 4500ft. The 
erection of the structure above described is understood to be a 

oreliminary step te the proposed opening of a new line of railroad 

ian New York and Chicago, which, it is affirmed, will be but 
921 miles in length, or 59 miles shorter than the shortest existing 
route. 

THE La Crosse (Wis.) Republican says: ‘‘ The big dam, or dike, 
now being built across the Mississippi river, about three miles above 
this city, by the Chicago, Milwaukee, and St. Paul Railway, is 
really an immense piece of work. Employment is given to 450 
men and sixty teams. The embankment will be 1600ft. in length, 
running from island to island, and well riprapped into each shore, 
through a depth of water of from 12ft. to 24ft., making an average 
of 14ft. The bulwark to this dam, or dike, is built of piles, a row 
of 200 in a straight line, which forms a kind of fence or stockade 
firmly linked together with heavy pieces of timber. Then begins 
the sinking of mattresses, which is a new way or system of dam- 
ming practised by the Milwaukee and St. Paul Railway. These 
mattresses are constructed in the following manner :—First, a 
layer of brush or limbs of trees, then a layer of hay, another layer 
of brush, another layer of hay, firmly pinned together by four 
heavy gar at the top and four at the bottom. The mattresses 
are 16ft. by 20ft. square, and 2ft. high. They are drawn into the 
water by a steam pile driver, when the throwing of stone upon 
them is commenced and continued until they are forced to the 
bottom and the stones reach the surface ; then brush, hay, gravel, 
and more stone are heaped upon them toa height of 8ft. above the 
surface of the water. This work is very secure, and will not yield 
to the strongest pressure. It is calculated that time will only 
strengthen it. So far there has been no break, and only 250ft. 
remains to be done to complete the dam which will be finished by 
Tuesday night. Two thousand rocks will be used in thisdam. It 
is said and thought by some that this dam will bea serious obstruc- 
tion to navigation in the vicinity of La Crosse, and that it will turn 
the heavy current of water around on the west side of Barron’s 
Island. If it should do this, the Chicago, Milwaukee, and St. 
Paul Railway Company will immediately dam the Minnesota 
channel and keep the water in its proper course.” 

THE work of extending the Roumelian railways in view of a 
junction on the Servian frontier must by the terms of the conven- 
tion concluded last year between Turkey and Austria begin in the 
month of May next. No steps have, however, apparently been 
taken as yet by the Turkish Government to carry out this engage- 
ment, and in the meantime the Levant Herald, after urging the 
necessity of speedy preparation for the approaching task, calls 
attention to the yar of affairs as regards the unfinished sections 
of railway which exist in Roumelia and Anatolia. In R i 





NOTES AND MEMORANDA. 


IN a recent number of Comptes Rendus, M. Jamin shows that a 
bundle of steel plates will always be stronger than a single bar of 
steel of the same dimensions, and the proportion will increase 
indefinitely with the number of the plates. This view justifies 
the use of slender laminz in the construction of magnets. 

A PROCESS for im ee to Britannia metal, _——. 
and other metallic alloys that usually give out a dull sound when 
struck, has lately been patented by Professor Silliman, of New 
Haven. It consists, says the Polytechnic Review, in submitting 
the metallic objects for a brief period to a bath of oil or paraftine, 
at a temperature just below the melting point of the alloy operated 
upon. - , 

A CORRESPONDENT of an American contemporary says ;—‘‘ In 
making a rubber joint, take a piece of chalk and rub it on the side 
of the rubber and flange where the joint is to open; and when 
mareres, they will come apart easily, and ndt break the rubber, 
although the latter may be burnt and hard. peat the a 
before screwing up, and you will have as good a joint as ever, an 
the rubber can be used a great number of times.’ 

THE removal of sand adhering to iron castings, arian accom- 
come by filing, is said, by the Bulletin of the American Iron and 

teel Association, to be effected far better by means of steel brushes, 
placed in the market by Berthold, of Dresden. They are made of 
thin strips of steel, in the form of ordinary scrubbers, and also in 
that of whitewash brushes, and are reported to remain sharp for 
a long time, and to be far more convenient in use than the file. 

FREQUENT rests increases a man’s capacity for work. Leg-power 
is the most effective. The heaviest weight a strong man can carry 
a short distance averages under 319 ib.; all he can carry habituall 
on level ground is 132 Ib., or an aggregate of 1518 lb., 3200ft. high 

er day. A hod-carrier carries under 121 lb, continuously ; his 

ay’s work being 1232 lb. 3200ft. high. The maximum arm-power 
is 26°4 to 33 lb., raised 1°8 to 2°1ft, per second, equalling about 4 
horse power. 

THE following is an abstract of a memoir relating to oils used in 
lubricating machinés by E. and G. Dollfus, in the Bulletin de la 
Société Industrielle de Mulhouse. By distilling crude petroleum 
with the aid of acurrent of superheated steam, an oil, distilli 
over between deg. and 350 deg., and having a flashing point o' 
220 deg. or over, was obtained, and this, under the name of ‘‘ oleo- 
carbure,” is recommended for mixture with vegetable or mineral 
oils, The claim with re to spontaneous inflammability is that 
the mineral oil resists oxidation, and that, therefore, waste impreg- 
nated with it will not ignite spontaneously. The conclusions are: 
ew the admixture of oleo-carbure increases the pean d of the 

ubricating oils with which it is mixed, (2) that it diminishes the 
inflammability of the lubricator, and (3) that the lubricatoxs made 
by admixture of oleo-carbure are less liable to turn rancid. On the 
other hand, the cost of the oleo-carbure, its tendency to separate 
out from its mixtures, and its strong odour, which might be pre- 
judicial to the health of the workmen, are mentioned among its 
disadvantages. 

M. E. Fremy states that the difficult portion of the manu- 
facture of glass is the process of refining, the object of which is to 
render the mass homogeneous, and expel as far as possible the 
bubbles of gas which are produced in abundance at the moment 
when the glass is formed. The nature of this gas is not exactly 
known, but it is evidently due to the action of reducing agents 
upon the sulphate of soda found in excess in the glass. This 
excess of sulphate of soda is destroyed by various methods, but 
chiefly by the use of sticks. At the instant when the sulphate of 
soda is thus submitted to the action of an organic body, the forma- 
tion of sulphide is proved by the yellow coloration which the 
glass assumes, but which disappears afterwards from the action of 
oxygen. It is curious to point out here a certain analogy between 
refining glass and refining copper. In the former case, the excess 
of the sulphate of soda, which is the agent of vitrification, is 
destroyed by wood. In refining copper, oxygen is the agent of 
purification for the metal ; but the excess of this gas forms pro- 
toxide of copper, which dissolves in the metal, and renders it 
brittle. The refining of copper, like that of glass, is therefore 
completed by making use of wood, which decomposes the oxide of 
copper, and restores to the metal all the useful properties which 
the oxygen had caused it to lose. 

THE existence of a continuous, though sluggish, current in the 
eye, flowing from behind forwards, has been demonstrated, says the 


Scientific American, by Dr. Max Knies, The following was the 


method of investigation pursued : A minute quantity of a solu- 
tion of potassic ferrocyanide was introduced into the posterior part 
of the vitreous humour. After the lapse of from one to four hours 
the animal was decapitated, and the eyeball soaked in a solution of 
ferric chloride ; it was then hardened in alcohol, and subjected to 
microscopic examination. The distribution of the precipitate of 
Prussian blue furnished evidence of the displacement of the parti- 
cles of ferrocyanide during life, and betrayed the paths along 
which it had travelled. The current mentioned above was found to 
exist in the interior of the lens as well as in the vitreous, the fluid 
required to nourish the former percolating through the latter, and 
thus following the same course as the blood in the hyaloid artery of 
the foetus. The aqueous humour consists partly of a transudation 
from the ciliary body, partly of liquid which has made its way 
through the lens and vitreous. It serves to nourish the cornea, 
The nutrient fluid, whether in the vitreous, in the lens, or in the 
cornea, is conveyed along the intercellular substance ; and the 
author is inclined to extend this proposition to all the tissues of 
the body, regarding the insterstitial substance everywhere as the 
channel along which the nutrient juices are conveyed to the 
corpuscular elenients of parenchyma or connective tissue. 

At the meeting of the Franklin Institute in December last a 
model of the working parts of Ile’s differential compass was 
exhibited and explained. This compass is intended to show on 
shipboard any aberration of the steering needle caused by iron, 
either as used in the construction of the vessel or carried as cargo, 
and to enable a mariner to restore true reading by making due 
compensation. Its principal difference from the urdinary ship’s 
compass is stated by the Journal to consist in its having two 
seallee suspended in the usual way and placed one above the other 
at such distances as to preclude undue mutual influences, These 
needles are constructed of strips of non-magnetic material—prefer- 
ably aluminium—6in, long by jin. wide. On the upper one are 
fastened a number of minute steel magnets, about fin. long, 
placed parallel with the body of the needle and the like poles a 
in one direction. As each magnet tends north and south, the 
whole needle will point in that direction. The lower needle is 





there are actually three unfinished sections—the one from Bellova 
to Sofia, the one from Sofia to Radomir, and a portion of the line 
which is one day to connect the Varna and Rustchuk with the 
Adrianople and Yamboli Railway. On all these sections the earth- 
works were completed long ago, and itis of extreme importance 
that the additional works should be quickly taken in hand, as the 
longer they are put off the more the earthworks must deteriorate 
and the greater difficulty there will be in turning to account that 
which has already cost large sums to construct. The unfinished 
lines in Asia Minor are two in number, namely, the line forming 
the extension of the Sciitari and Ismidt Railway to Ada-Bazar, 
and the short narrow-gauge line from Moudania to Broussa. On 
the latter scarcely anything remains to be done except to provide 
rolling stock, the railway itself having been completed pearly a year 
ago, while the Ismidt and Ada-Bazar Railway is in the same stage 
as the unfinished railway sections of Roumelia, Tenders are not 
wanting for the completion of these Works, yet not a single 
arrangement, it is stated, has been come to between the Govern- 
ment and the would-be contractors, Yet the earthworks are, as 
before mentioned, rapidly deteriorating, and, under any circum- 
stances, the Porte is beund to take steps for fulfilling its part of 
the railway convention with Austria. 





posed of a strip and magnets of the same materials and 
dimensions, but the magnets are fastened to the strip crosswise 
with the like poles all in one direction, and as all these magnets 
tend north and south, this needle will point east and west. The 
needles are thus constructed in order to distribute the magnetic 
force evenly through their length, and thus cause them to be 
equally influenced in aberration and compensation. It is evident 
that if there be no local attraction, the two needles must stand 
at right angles to each other, but when such local attraction does 
exist, it will be detected by the inclination of the needles toward 
it at an acute angle; the amount of deflection of each needle 
depending on the position and strength of the local attraction. 
Componenten to restore true reading is effected by using the 
repellant pole of a large bar magnet in either acute angle until 
90 deg. is restored. But as the com tor can restore 90 deg. 
when placed on any line, and as it only gives true results when its 
direction coincides with the direction of the disturbing cause, the 
latter is determined by using the bar magnet in connection with a 
short table to be constructed at the factory and to accompany 
each compass. When the positionof the bar et for obtaining 
true ae has been determined, it is there until there 
is a mar’ “y change in the ship’s heading, when it will need to be 
anew, 





MISCELLANEA. 


On Monday last Mr. Sidney G. Gamble, of the borough engi- 
neer’s office, Leeds, was unanimously elected borough surveyor to 
the corporation of Grantham. 


THE gas company of Geneva, U.S., intend manufacturing gas 
from wood and crude petroleum instead of coal, It is asserted 
that the gas thus produced gives as pure and brilliant a light as coal 
gas, and can be made and supplied to customers at greatly reduced 
rates, 


On Friday, the 17th, between fifty and sixty of the students 
of the Crystal Palace School of Practical Engineering, took their 
annual trip down the river, and, with the consent of the Admiralty 
and Board of Works, visited Sheerness Dockyard and the pumping 
station at Crossness, 


A MEETING will be held on the 28th inst., in the hall of the 
Society of Arts, Mr. Samuda in the chair, to consider the question 
of assessments as regards the rating of plant and machinery. A 
memorial on the subject was presented on the 2nd inst. to Mr. 
Sclater-Booth, M.P. 


THE report of the Fire Marshal for the year 1875 places the total 
number of fires in Philadelphia during the year at 669, involving a 
loss of 1,193,970 °05 dollars, on which there were insurances to the 
amount of 6,545,789°92 dollars ; the insurance over loss being 
5,351,819°97. Compared with the losses of the year 1874, there is 
an increase of 454,272'70 dollars. The fires resulted from the follow- 
ee :—Carelessness, 392 ; accidents, 156 ; incendiarism, 15 ; 
attended with suspicious circumstances, 13 ;. fireworks, 25 ; sponta- 
neous combustion, 3; accidents from use of coal oil, 53 ; lightning, 
2; explosions, 1; accidents from gas, 6; unknown, 3. 


At a meeting of the Manchester Steam Users’ Association, on 
Tuesday, a resolution was unanimously passed urging the Govern- 
ment to institute a thoroughly impartial and competent court of 
inquiry, which should make a searching investigation in the event 
of every steam boiler explosion, whether fatal or not, so that the 
onus may be clearly brought home to the right party in every 
case. Such an investigation, coupled with the publication of a 
clear report thereon, would, in the opinion of the association, 
tend to stimulate boiler owners, boiler makers, boiler mindérs, and 
boiler inspectors to a due sense of their responsibility, and to a 
vigilant discharge of their duties. 


Or the 500 Krupp guns ordered by the Turkish Government of 
the manufacturers at Essen, 129 have, says the Levant Herald, 
arrived, and have been distributed among the fortresses of the 
empire. Seventeen of these guns now arm the fortress of Madjar 
at the Black Sea entrance of the Bosphorus, and nineteen have 
been sent to the fortresses of the Dardanelles. The two gunboats 
Hisber and Seifi, lately launched in the Golden Horn and destined 
to strengthen the flotilla on the Danube, have also been armed each 
with two —— guns of heavy calibre. The balls for these guns 
are made at the Zeitounbournou Arsenal, where great activity at 
present prevails in all the manufacturing departments. 


TuE pair of Corliss beam-engines negy erecting in the Machinery 
Hall, Centennial Exhibition, are of 1490 horse-power, having 
cylinders 40in. diameter, 10ft. stroke. The entire crank-pin circle 
will be above the floorandinview. The shaft carries a cut mortise- 
gear wheel 30ft. diameter, 24in, face, having 216 teeth, of 5°183in. 
pitch, and engaging a cust pinion 10ft. diameter. The power is 
transmitted by mitre-wheels and 6in. shafting under the floor, to 
eight points in the transepts. The wheels are cut to geometrical 
exactness, and are 5ft. 10in. diameter. The engines will run 35 
revolutions per minute, giving the pinion and driving pulleys 105. 
The overhead shafting will run 120 and 240 revolutions per minute. 
Steam for these engines will be supplied by a battery of twenty 
vertical tubular boilers, brick set, each 49in. diameter, 14ft. high. 


Accorpine to the report of the medical commissioners on the 
sanitary qualities of river waters, published in Boston, U.S., in 
1874, of all kinds of refuse, humait sewage is the one most to be 
feared. Similar in kind, but less in degree, are the washings of 
clothing, and the filthy rags supplied to paper mills, Next in order, 
but of a different kind, are waste liquors, containing animal matters, 
especially such as are in a state of decomposition. First among 
these are tanneries and slaughter-houses, whose waste liquors are 
said to possess from five to ten times the manurial power of average 
sewage. Next are glue factories, wool screenings, shoddy and 
woollen mills, and soap works, others are principally dirty or offen- 
sive ; while dye and chemical stuffs form the principal pollution 
of a large class of works, and enter secondarily into the waste pro- 
ducts of many other industries; but it is plainly desirable on 
sanitary grounds to avoid the admission to drinking water of any 
kind of filthy or refuse matter. 


A RECENTLY patented draw-bridge, designed to afford perfect 
facilities for crossing navigable streams without impeding naviga- 
tion, is the invention of Lieut.-Com. H H. Gorringe, U.S.N., 
of Washington. The bridge is 1 of a ber of floats, 





0! 
each pivoted or hinged at one end ; the other end being moored to’ 


anchor-piles by means of a chain passing over a win on the 
swinging end of the draw or leaf. By revolving the windlass the 
draw or leaf may be swung clear, so as to afford vessels a single 
passage as wide as the length of the draw; a reverse motion of the 
windlass closing the draw and opening the roadway. Since this 
operation may be performed with either or all of the floats, vessels 
may pass through the bridge at any point selected, or the whole 
width of the river may be thrown open to navigation. The inven- 
tor, among other things, claims ‘‘ cheapness and facility of con- 
struction, greater security than ordinary bridges, freedom from 
obstruction to navigation, and from risk of damage by freshets, 
moving ice, and other floating bodies.” 


A DISCOVERY of a vein of Cassiterite (bi-oxide of tin) has lately 
been made by a French engineer, M. Charlon, near the little town 
of Campiglia Marittima in Tuscany, at a place called the ‘‘ Cento 
Camerelle,” which appears to be a series of ancient Etruscan 
excavations in the sides of the mountain called Fumacchio. This 
discovery was made in the search of a vein of brown hematite 
which is so abundant in this district. The ore is found in a vein 
25 centimetres in thickness, and is 5 ged nearly vertical, having 
a direction from east to west. The ore is compact, and of a 
yellowish grey colour and of granulous texture. Its yield in 
metallic tin varies from 58 to 72 per cent, In a historial point of 
view this discovery of tin in the centre of ancient Etruria is of 
great interest, and will probably throw some light upon the 
manufacture of bronze amongst the Etruscans. And it may 
naturally be concluded that this ore was smelted in proper propor- 
tions with the copper from the neighbouring mine called the 
Temperino, where evidences of ancient working on an immense 
scale may be seen: 


A curious instance of what we may term the automatic purifi- 
cation of water is supplied by the following case :—According to 
the reports of the Water Departwent of Philadelphia, the impurity 
in the form of sulphuric acid, from the drainage of the coal mines 
amounts, at Schuylkill Haven, to nearly 10 grains in a gallon, an. 
amount destructive to all animal life in the water above Reading. 
It seems, however, that near the latter place three creeks, 
the Ontelaunee, about six miles above, the Tulpehocken, and 
Wyoming Creek, at Reading, drain magnesian limestone regions, 
and thus tend to neutralise the effect of the sulphuric acid by 
forming sulphate of lime and magnesia, at Reading, reducing the 
amount of acid per gallon to 2°65 grains, and below Valley Creek, 
at Valley Forge, the amount is said to be reduced to 1°5 grain per 
gallon, or about the same as at Fairmount Dam. The analysis of 
the ‘water at Fairmount in the years 1842, 1854, and 1863, gave 
respectively ‘302, 1°417, and 1°508 grains to the gallon, whilst the 
lime remained about the same ; the magnesia also increased steadily 
from ‘230 to ‘835 in the same interval. 








THE ENGINEER. 





Marcu 24, 1876. 











COMBINED CENTRIFUGAL PUMP AND ENGINE. 
MESSRS. LAWRENCE AND PORTER, PARLIAMENT-STREET, ENGINEERS. 
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It would appear to be somewhat difficult to produce anything 
new in centrifugal pumps, yet we think the arrangement we 
illustrate above can lay some claims to novelty. 

The centrifugal pump is the invention of Messrs. Lawrence and 
Porter, engineers, Parliament-street, Westminster, and the 
principal peculiarity about it is the arrangement for obtaining 
access to the interior, which is effected by removing one side, as 
shown. This is neat, simple, and effectual. When the pump is 
to be used combined with an engine of considerable power, the 
arrangement shown in Fig. 1 is used. 

The second arrangement has t cen specially devised for the use of 
contractors and others, who require extreme simplicity, lightness, 
and small first cost, without regard to special economy of fuel. 
The pump is in this case driven by a very simple engine, devised 
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by Mr. George Fletcher, of the firm of Fletcher and Co., Masson 
Works, Derby, the makers of the pump. The engine consists of 
two single-acting cylinders, the pistons facing each other. There | 
are no piston rods, and the connecting rods lay hold of a single | 
crank. The slide valve is worked by a pin in the end of the 
crank shaft, taking into a slot in the valve. This engine runs | 
almost without noise at a tremendous pace, 800 revolutions per | 
minute, being a much lower speed than that at which we have 
seen it work, the revolutions being registered by an endless screw 
and worm-wheel gear. 

In the course of some experiments which we recently saw 
carried out with the pump and engine combined as shown, water 
was pumped into a tank, the capacity of which was accurately 
known, at the rate of 840 gallons per hour, the clear height of 


the lift being 10ft. This is at the rate of 3°75 tons per minute, 
or 225 tons per hour—a very excellent result from a 6in. pump. 
The entire weight of pump, engine, and all, is only 9 cwt.—a 
point of considerable importance as regards carriage and export. 
A considerable number of these pumps has been sent abroad, 
and when fitted with a belt pulley, and driven by a small 
portable engine of the kind made by Ruston and Proctor, of 
Lincoln, with a 5}in. cylinder—2}-horse power nominal—they 
will lift about three tons of water per minute to a height of 10ft. 
to 11ft. They are of course available for higher lifts; but we 
speak here of actual performances. The pump is sometimes 
mounted on a pair of light carrying wheels, provided with shafts 
for a horse or mule, These shafts are used, when the pump is 
at work, to connect it to the fore carriage of a portable engine. 














HYDRAULIC SHEARS FOR TOULON DOCKYARD. 


THE HYDRAULIC ENGINEERING COMPANY, CHESTER, ENGINEERS. 
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riveting machinery, a cylindrical ram being used, with a special 


hydraulic plant, designed by Mr. R. H. Tweddell, of Delahay- | arrangement inside of it for drawing it back; this drawback is 


street, and constructed by the Hydraulic Engineering Company, 


Chester. 


automatic, and for punching machines especially, this is a very 


Of this plant we shall have more to say ; for the pre- | valuable property, since, the moment the man releases the valve 


sent we rest content with illustrating one of the largest hydraulic | handle, the punch leaves the plate, and thus unfair holes are 


shearing machines ever constructed. 


It is capable of shearing | almost avoided. The valve handle occupies a similar place to 


1jin. plates on a 5ft. gap. The mode of imparting motion to the | the usual stop motion gear, and, although it requires to be 
top knife is very similar to that used in the well-known hydraulic | moved for every hole, the speed is as quick as any geared 








machine. The length of plate sheared by these machines per 
stroke is very much greater than in those of the ordinary kind, 
and thus only one-fourth of the number of strokes is required 
to shear the same length of plate, and the wear and tear of 
parts are proportionately reduced. The knives can be moved 
into four different positions by simply turning the blocks on their 
centres. This is a great advantage, as it enables the machine to 
be equally useful for bars or plates. The mode of attachment of 
the knife blocks to the machine is also very neat and mechanical, 
since everything is worked from one common centre line, and no 
driving keys, &., to fix up the knives are required ; the power 
is supplied through wrought iron tubing, about lin. bore. 








APPLICATION OF WATER UNDER PRESSURE TO THE BEARING OF 
VERTICAL SHAFTS.—At a recent meeting of the Société Industrielle 
du Nord de la France, M. Corant brought forward M. Girard’s 

thod of reducing the friction between the journal and its 
brasses by the use of water under pressure. He submitted to the 
—T the different arrangements which had been adopted, and 
especially called attention (1) to the necessity of giving a sufficient 
surface to the journal to diminish the pressure furnished by 
hydraulic pumps ; and (2) to the use of a lower tank taking the 
journal of the vertical shaft and preventing any projection of the 
water used. 


Pit Guipes oF Bar Irnon.—M. Davy, mining engineer, has lately 
addressed a communication to the Société Minérale de Saint Etienne, 
with respect to the replacing of wire-rope guides at the Layon-et- 
Loire Colliery. In the first instance ropes composed of very fine 
wire were adopted, but they were soon worn out, when uy; J were 
replaced with noo by ropes composed of thicker wire (No. 20). 
In 1868, the first guides of round iron rod were put down, and 
worked well, no sign of wear being perceptible towards the latter 
end of 1870, after twenty months’ service. From the upper portion 
of the pit head of the St. Barbara pit to the moorings at the bot- 
tom is a depth of 230°15 metres—126 fathoms—in which the tubs 
laden with coal or water make from 120 to 180 ascents in the 
twenty-four hours. Each guide rod is 18 metres—59ft. —long, and 
consists of a bar of round iron of average quality, 25 millimetres— 
about lin.—thick. To each end is welded a piece of best iron for 
forming the joint; one end is conical and fits accurately into a 
corresponding recess in the next rod; a flat key of the best iron 
that can be obtained passes through both, and is firmly riveted. 
The time occupied in laying a length of guide rod, after the water 
has been raised and the mooring sleeper laid in place, is sixteen 
hours. The experiment was considered so satisfactory that at the 
Malécots pit two of the guides were replaced with rods in 20 metre 
lengths, while the other two were renewed with wire rope, at a 
cost of 671f. for the former and 1197f. for the latter, thus showing 
a saving in first cost of 526f. in favour of the rod guides, In the 
event of the rod guides being twisted through over-winding, they 
were easily straightened without damage to the joints; but it was 
ultimately pen necessary to abandon their use in the Malécots 
pit owing to its bad condition. The rods present considerable ad- 
vantage over the wire ropes, both as regards first cost and also 
maintenance, and the difference in value between an old wire rope 
and a worn-out rod is very great. M. Davy would not hesitate to 
adopt rod guides in a pit of not more than metres—109 fathoms, 
—and the bottom of which was constantly accessible. He thinks 
that the length of the different joints might be increased, and also 
that they might be welded together in the pit. Therods are, how- 
ever, more susceptible +6 changes of temperature, and therefore 
require more frequent inspection. They are more rigid than the 
wire ropes, and are capable of conveying signals, ie by merely 
knocking lightly upon them. 
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THE KAINOTOMAN ROCK DRILL 
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Tus machine invented, patented, and manufactured by Messrs. 
Brydon and Davidson, mechanical engineers, Whitehaven, has 
now been in use for upwards of two years, 

It consists of a cylinder A, Figs. 1 and 2, of uniform diameter, 
fitted with two pistons C C. A tappet C', Figs. 1 and 2, the head 
of which, h, forms the valve, is actuated directly from within 
the steam chest on the sides of the steam ports, and between the 
pistons, thereby dispensing with the use of external valve rods, 
stuffing boxes, and other parts. In order to give a partial rota- 
tion on its axis to the cutting or boring tool on its return or 
upstroke, a tube, D, Fig. 3, is provided within the lower 
end of the cylinder, having a spiral groove a, Fig. 3, formed 
therein, within which groove works a suitable projection or feather 
in connection with the piston rod B, Figs. 1 and 2, On the upper 
end of the tube a number of ratchet teeth are cut at C ; and, in 
order to prevent the piston or piston rod from rotating in its 
forward or downward stroke, a catch or pawl, e, Fig. 1, is forced 
forward by a spring into the teeth on the tube and allows the 
po te turn freely, but holds it firmly during the backward 
stroke, 

The cylinder is provided with a screw, running parallel 
thereto and fixed to lugs or projections M M, Fig. 1. On this 
screw works a travelling nut, N, carrying a mitre wheel, O, into 
which gears another mitre wheel, P, fast on the spindle Q, which 
has a handle attached to it. U is a clamp through which passes 
a cylindrical bar, V, provided with two gripping plates, i and &, 
at the top and bottom or opposite sides, so contrived that by a 
single set screw, W, the machine can be screwed to any angle 
and as readily released. For this purpose the clamp is formed 
with a projecting screwed boss, /, which enters the jacket, T, on 
the cylinder and is screwed therein by means of a screwed collar, 
m. The clamp, U, and jacket, T, are made a working fit, so as 
to allow the machine to be turned freely on the boss / to any 
vertical angle desired when released by the set screw W. The 
releasing of the set screw W also allows the machine to be 
turned or adjusted on the cylindrical bar V to any desired hori- 
zontal angle; on tightening the set screw again the bar V will be 
gripped firmly between the gripping plates « and &, thus securing 
the clamp on the bar, while at the same time the gripping plate 
k will, by being pressed against the surface of the jacket T at its 
ends, tighten the clamp in the jacket; thus a. double grip is 
obtained on tightening the set screw, and both the grips are 
simultaneously released on loosening the same screw. The 
machine is erected either on a tripod, as shown in Fig. 4, or on a 
carriage, as shown in Fig. 5. The construction of this carriage, 
which is also patented by Messrs, Brydon and Davidson, will be 
partly understood from the drawing. In addition to the vertical 
motion of the jib which is given by the endless screw, provision 
is also made for lateral motion to any extent, as the quadrant to 
which the jib is affixed is carried by a small turntable, so that 
the drill can be set at any angle that may be required. 

The Kainotoman may be regarded as a simplification of the 
Burleigh rock drill, with which it has some points in common, 
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As will be seen, the reciprocating and rotating motions are alone 
performed automatically, the feed being given by hand, and thus 
the tool is not so liable to break on a sudden transition from a 
soft rock to a harder. This drill is recommended for its sim- 
plicity, the small number of moving parts, and its relative 
lightness, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





AMERICAN BOILERS, 
Srr,—The New York Safety Steam Power Companies say that 
they have chosen the upright tubular form of boiler, for the reason 
that it is the most compact, light, and simple, and when properly 
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priming they put in a baffle-plate, through which all the tubes 
pass at about the water level; a large tube hangs from the centre 
of this plate to nearly the crown of the furnace, and an annular 
space is left between the baffle and the shell for the escape of steam 
and water. is arrangement stops the steam and water from 
rising up between the tubes, and causes it to flow outwards, and 
the steam and most of the water to separate; the remainder 
of the water falls on the top of the baffle-plate, and into the tube 
in the centre, and the steam is dried and superheated, passing 
around the tubes to the steam pipe in the centre of the boiler. 
This company also use this kind of boiler for steam launches, but of 
different proportions, shorter, er diameters, and smaller 
tubes, The following are the dimensions of one put intoa launch : 
61ft. long, 10ft. 10in. beam, and 4ft. 6in. draught of water aft, steam 
cylinder Yin. by 12in., built by them for the Government ; the 
boiler shell steel plates, gin. thick, double riveted, 4ft. bin. dia- 
meter, 7ft. Sin. high, 204 2in. tubes, 44in. long ; total, 430 square 
feet of hea’ ‘ace, 124 square feet grate. 

There is a 3in. plunger pump driven by the engine, and an inde- 

ndent steam feed and air pump combined ; also a surface con- 
poze of brass tubing extends from the exhaust pipe of the engine 
through the bottom close to the keel and around the stern-post, 
and forward opposite to where it went through the bottom, where 
the air pump connects to it and discharges into the hot well 
tanks ; a three-way cock in the exhauat pipe shuts off the condenser 
and allows the engine to work non-condensing, No sea water is 
used ; their fresh water tanks hold 250 gallons, W. G. 

Liverpool, March 17th, 





THE NEW PATENT BILL. 

S1r,—The letter in your last week’s issue from ‘A Scotch 
Manufacturer,” is, I think, without exception, the most conclusive 
and suggestive which has appeared on the question of compulsory 
licences ; it indeed sclves the difficulty which has puzzled every 
other person who has treated the subject. It is well known to the 
initiated that licences are never asked for until the patentee or his 
ee has made an invention a practical success; and néthing 
could be more unjust than that the man who has expended, per- 
haps, his whole capital in developing and perfecting a process or a 
machine, should, so soon as he has a’ success, be compelled 
bla licences to rivals who would, without having risked a 
fi , compete with him in the market on most unequal terms. 
Apart this, however, it would be most unjust to have patents 
voided because the patentee could not work the invention within 
two years from the Sate of the patent. Such a clause is sufficient 
te damn the whole bill, For example, if such a condition became 
law, what would be the result in cases where the inventor happened 
to be a poor man? a he would get no man to take up 
his invention or work it, because every one would know that bs 
holding aloof for two years the patent would be voided, and coal 
then be used freely and with impunity. ’ 

The bill, as a whole, appears to be a compromise between the 
manufacturers and the patent agents, and has been drawn in the 
interests of both, without any = whatever to the interests of 
the inventor, Perhaps this is all favourable to the passing of the 
measure, because the manufacturers and the patent agents are the 


only parties who are practically conversant with its —- 
inventors themselves rarely interive—and they satiefied, the Chan- 
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cellor’s bill may quietly pass. For example, the provision making 
compulsory 


it to file —- documents in the first instance, is 
the best and most profitable arrangement which could ibly be 
devised for the interest of the patent agent; because he gets his 


fees for the ae papers before the applicant knows whether 
he will ever get his patent ; andif any opposition afterwards arises 
on the question of whether the patent should or should rot be 
granted, the result is more fees to the agent. 

Again, the provision in the bill giving power to oppose the issue 
of the patent upon open documents, is exactly what the manufac- 
turer wants, to give him the power of stopping the issue of patents 
affecting his own trade. Take a large manufacturer or anti-mono- 
polist ; it is certain he would keep a strict watch over all applica- 
tions for patents on his line of mafiufacture; and so soon «s the 
documents became public, nothing would be easier for him than to 
oppose the patent on the ground that he or some of his employés 
tried, or made experiments with the same process years ago, but 
found it a failure. The applicant probably at that stage, not being 
able to prove his invention a success, his hopes of getting the 

teiit would be small indeed. It will be obvious, too, that the 
inducement to distort evidence in such cases would be great, as 
the majority of manufacturers prefer to move in their old grooves, 
and have a sort of antipathy to any revolution of their machinery 
or processes. The Lord Chancellor has evidently understood this 
conservative feeling when he drew his bill with a special clause, 
whereby improvements upon existing processes could be strangled 
in their birth, so to speak. Let inventors look to it. There could 
not be a more dangerous innovation against their interests, than 
this power of opposition upon open documents. 

Under the present system, the opposition is upon closed docu- 
ments ; yet under this I have known the costs amount to £1170, 
without getting the patent! and what might we not expect if the 
open document system were introduced? Scarcely a patent for a 
good invention would get issued without a fight, which might be 
ruinous to the applicant, who alone would be the sufferer, as the 
agent would be sure of his pound of flesh. I do not see the use of 
the complication of allowing patents to be refused and permitting 
appeals against such refusals; and still less do I see the need for 

owing opposition to the granting of patents. If a patent gets 
issued for an invention which has previously been in public use but 
not patented, then the patent is void; and to make this a small 
grievance, reduce the price of patents, so that the patentee in such 
cases would have the consolation of having lost little. Such cases 
would, of course, be extremely rare, as very few people who invent 
anything which is found to be an improvement upon existing 
machines or processes fail to protect it for their own exclusive use. 
In this ;way the system of examination could be reduced to the 
most simple process possible. Let the examiners merely report to 
the applicant what has previously been patented, apparently in 
anticipation of the particular invention under examination, and let 
the applicant judge for himself whether he will take the patent. 
There need be no advice tendered—simply a report ; and i main- 
tain that at the Government office alone can a disinterested and 
honest report be given. First, because it is only at the fountain 
head that all the necessary records can be systematically arranged ; 
second, because you cannot get agents to do thoroughly a piece of 
work which is almost certain to be contrary to their own interest ; 
and third, because there are many places where a proper search 
cannot be made, and many persons who cannot conveniently spare 
the time for such work. The examination, however, should take 
place at the end of the six months, when the complete papers are 
filed. The granting of protection on the filing of a provisional 
specification is, perhaps, the best feature of the present system, 
and should be ered to; as it is well known that in their first 
conception, inventions are too crude to be described in anything 
like specific or permanent terms. This provisional protection, 
however, should be granted on payment of a merely nominal fee. 
I must apologise for trespassing so far upon your space. J.B 





Srr,—The new patent bill of the Lord Chancellor is too much like 
that of last year to give satisfaction to any one except a small body 
of silent opponents to patents, who, it is feared, have more influence 
in the House of Lords than with the public. The very strong ex- 

wression of public opinion against the bill of last year seems to 

ave had no influence with the Lord Chancellor in framing his new 
bill, which should prove to all that a more unlikely body than the 
House of Lords could not be found to deal with a question of such 
great importance to the welfare of a great manufacturing country 
like ours. And, as the Lord Chancellor has expressed himself 
an en to the granting of patents for inventions, it is abso- 
lutely necessary that all who are desirous of this country keeping 
its name for improved modes of manufacturing should oppose the 
present bill. But, as this opposition would be so much time wasted 
on the lords, spiritual and temporal, to reserve it until the bill 
reaches the House of Commons. We had much better have the 
— restrictive law, expensive as it is, than the one intended. 

ike your correspondent a ‘‘ Scotch Manufacturer,” I am willing for 
the moment to leave out patents altogether, and suppose there was 
was no protection for inventions. What would be the natural result 
of this policy? Can the Lord Chancellor orany one in existence—except 
Mr. Macfie—think that men would be such foolsas to spend their time 
~—sometimes the greater and best part of their lives—and money, in 
inventing, or improving, 4 mode of working, simply for others to reap 
the reward? Ridiculous as this may appear, the bill is even worse, 
for it supposes that a man will not only spend his time and money 
on an invention, but that he will send “‘a specification describing 
the nature of the invention” for publication, so that “‘ any person 
may petition the Lord Chancellor against the sealing of a patent.” 
Really, Sir, inventors must hold but a very low position in the esti- 
mation of the Lord Chancellor. 

The Lord Chancellor, in his speech on the second reading of last 

ear’s bill said, “‘ We must gradually introduce a system that will 

e satisfactory to manufacturers.” And the result of his second 
attempt is, that the first correspondent to your excellent paper, 
complaining of the proposed bill, is “‘ A Scotch Manufacturer;” 
and if the bill was to Goaoes law, in a few years there would be a 
general outcry from all manufacturers. But the experiment is far 
too dangerous to be tried. The old adage, that it is too late to lock 
the stable door after the horse has gone,” would again be found to 
be true. Monkeys do not thrive in a climate that is not congenial 
to them, and would be glad to get out of it; and I hope the Lord 
Chancellor gives inventors credit for more sense than monkeys, 
howsoever mischievous he may consider both to be. You say, Sir, 
in your excellent article of March 10th that the weak points of 
the bill are too many to deal with in one article. This is indeed, 
too true, and like your correspondent, many would thank you to 
demolish other clauses of the bill as you have done clause 6 relating 

to six examiners. Your correspondent “‘ A Scotch Manufacturer,” 
not very clear in the first part of his letter, complains of clause 26, 
making the granting of licences compulsory. Last year you, Sir, 
and many of your correspondents, proved that it takes the greater 
part of the life of the patent to get the public to accept it. Then 
suppose this 26th clause was in force, and after the patentee had 
spent a fortune in getting his invention into the market—no one 
knows the expense and trouble of this but those who have had it 
to do—every manufacturer of the article would want a license. 
But how would the patentee get recuperated for his expense and 
trouble? It would be useless for him to ask for a renewal of his 
patent. Every licensee would be an opponent, and would under 
clause 14 have a right to become one. Thus the patentee would be 
compelled to make opponents to the renewal of his patent, let the 
circumstances be what they may. And the more useful the inven- 
tion the stronger would be the opposition. But clause 26 also 


makes it compulsory to put the patent into practice before the 
expiration of two years. This would in the majority of instances, 
as is well known to all inventors, be equal to saying, ‘“‘ We thank 
you for the stamp duties you have paid for your invention, but that 
is all you will get,” for clause 16 takes away even that great ponder- 
ous lump of wax to which most inventors will willingly say good- 
bye, although such a serious encroachment is made into what has 





been considered the right of an inventor. Under this clause 
interested parties will only have to wait for two years, and then 
commence to manufacture the article.or use the process. If the 
patentee — of this, all they will have to say, in the words 
of the bill, be that he did not ‘‘ make reasonable efforts to 
secure the use or practice” of the invention, and “‘ proof of the 
contrary whereof shall lie on him,” i.¢., the inventor. The 
effect of this clause would be to drive ert inventors out of the 
country, or cause them to become disgusted with the whole bill, and 
what inventions they might have on hand to keep them secret and 
let them die with the inventors. I have sufficient faith in the 
common sense of the House of Commons to believe that they will 
never let such a dangerous measure become law. M. Prior. 
Sheffield, March 21st. 


THE CROWN POINT PUMPING ENGINE, 


Sir,—In your description of the Belcher and Crown Point 
pumping engine, you say that the engine is to be worked by Patten’s 
modification of my differential gear. It would have been more 
correct if you had said, by Davey’s differential gear, arranged for 
the engine by Mr. Patten. Henry Davey. 

Leeds, March 18th. 

[The Risdon Ironworks Company are responsible for the state- 
ment we made, and in one of our American contemporaries 
Mr. Patten’s connection with the engine is so described that we 
are led to infer that Mr. Patten’s valve gear is a distinct invention, 
based on that of our correspondent.—Ep. E.] 








CUPOLA MANAGEMENT, 

S1r,—‘‘Another Ironfounder” is not quite right when he supposes 
that I cannot have had much experience of hematite. I certainly 
have none of cold blast irons, but I have mixed Cumberland 
hematite, Spanish ditto, and Ridsdale iron in all proportions, and 
have also melted them singly for special purposes, and in 
every case the amount of coke used was the same. I had after a 
long series of experiments laid a fixed rule for the cupola man, 
ard have since seen no cause to depart from it, and this rule 
applies to every mixture of iron that passes into the cupola and 
makes the proportion of coke a fixed quantity. As I said before, I 
was not aware that hematite required more coke than Cleveland or 
Scotch to melt them in the cupola; I mean by this that I have 
never in all my experience noticed any difference in the rate of 
melting. But asI never did melt more than about ten tons at a 
time, it _ have been that the quantity was too small to make 
an appreciable difference between that and a similar amount of 
Cleveland or Scotch. ‘Another Ironfounder” must not forget that 
the larger the pieces of metal the longer they take to melt, on 
account of the proportionately less surface exposed to the action of 
the blast, and it is just possible that his old ingot moulds require 
more coke on that account alone to melt them. However, I have 
resolved to settle the matter shortly by actual experiment, which 
I can very readily do, as I have sometimes two cupolas blowing at 
the same time, one with hematite and the other with Cleveland 
and Scotch. Now with regard to the pressure of the blast, I must 
in the first place correct an error in my last letter; for 251b. read 
25lb.—the simple omission of a decimal point makes all the 
difference. 

I maintain that the pressure of the blast between 4o0z. and 12oz. 
per square inch has no influence on the economical consumption of 
coke. The only possible difference between the one and the other 
is the rate of melting. How can there be any other? Increased 
pressure just means increased volume of air, and that meansincreased 
consumption of coke, the result of course being increased melted 
metal. It simply amounts to this—1 ]b. of metal requires for its 
reduction from a solid to a liquid state a certain amount of carbon 
converted into carbonic acid by combination with a proper amount 
of oxygen. The sooner this is done the quicker the metal is melted. 
No amount of increased pressure will increase the amount of car- 
bonic acid per pound of carbon; this must always remain a fixed 
quantity, whether it is produced by Durham coke or the patent 
anthracite; and whether the latter is denser than the former, then I 
apprehend the only difference under similar conditions will be the 
time of consumption, the enser coke requiring more time to 
convert it into carbonic acid. 

That there is a small saving in fuel from the increased pressure 
of the blast can only be due, in my opinion, to the saving of 
radiated heat through the sides of the cupola, for as the radiation 
will be about the same whether you are melting three or six tons 
an hour, it is evident there is a slight advantage to be gained by 
rapid melting. ‘‘ Another Ironfounder” will find it to his great 
advantage if he substitutes a Root’s blower for a fan. In a large 
foundry fans are simply a nuisance; their extreme simplicity 
together with their lew price are the only points in their favour. 
Those who have once used a Root’s blower would hardly, with all 
its faults, give it up again for a fan. 

Before ‘* Another Ironfounder” gets a Root’s blower he ought 
to see if he cannot get the internal rollers made of light iron, as 
the wooden ones are rather troublesome. I have found after they 
have been in a while the wood lagging of the rollers sometimes gets 
loose, and the noise they create suggests to my mind a stoppage of 
the works by the destruction of the blower, should the rollers fly 
to pieces ; this, together with the noise they make under the best cir- 
cumstances, and a sort of og ter the blast has, are the only objec- 
tions I can find against the Root’s blower, while its advantages 
are increased pressure at a greatly reduced speed. I have arrived 
at this conclusion after an experience of about two years with a 
No. 5 machine. 

“* Another Ironfounder” expects to do much better with the 
anthracite coke than I am doing with Durham coke. I am only 
surprised that with coke containing as low a percentage of ash as 
7 to 10 per cent. he does not use less than I do with coke contain- 
ing 166 per cent. of ash. I hope, after he has made the alterations 
to his furnace, he will give us the benefit of the results, which are 
bound to be better than his present practice, IRONFOUNDER, 

18, West Granger-street, Newcastle, : 

March 20th. 





HYDRAULIC RAMS. 


Str,—In reply to ‘‘ Aries Minor,” the formule he has extracted 
from Rankine are utterly useless. For instance, D, the diameter 
of the drive pipe, is dependent principally on the supply of water 
at command, and only to a slight extent on head. As the formula 
stands, a 30ft. head would require a drive pipe 3ft. diameter, 
whatever the supply of water might be. 

I have read all the printed matter relating to the subject to 
which I have had access, and am only confirmed in my opinion that 
actual experience is the only way of obtaining any knowledge of 
the action and proper proportions of hydraulic rams. This may, 
toa certain extent, be acquired by observation of existing rams ; 
but it can only be done thoroughly by means of a long series of very 
costly and tedious experiments. CuarLes L. Hert, 

Ancholme Foundry, Brigg, March 20th. 


CENTRIFUGAL PUMPS. 


S1r,—So much information has been elicited regarding hydraulic 
rams by the correspondence in your pages, that Iam tempted to 
ask your correspondents to supply a little practical information on 
another system of raising water, viz., the centrifugal pump. I 
wish to know (1) The efficiency of such pumps when lifting water 
to different heights, say 10ft., 20ft., 30ft., and 40ft. above centre 
of disc, when speed of disc is kept constant for all heights, as 
derived from actual experiment? (2) What is the velocity of the 
periphery of the disc to attain the maximum of efficiency, when 
the pump has to discharge water at heights of 10ft., 20ft., 30ft., 
and 40ft., the suction being in all cases level with the lower edge 
of disc, or at all events at a constant depth? I have consulted a 
large number of books on this matter, but have not found anything 
touching on these matters, except a report of the Commissioners 
of the Exhibition of 1851, on Appold’s pump, 

Ipswich, March 23rd, 
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HEAD’S PATENT PRIME MOVER.* 
By Mr. JEREMIAH HEAD, M.I.C.E., Middlesbrough. 


In the preface to his well-known work on ‘ The Steam Engine 
and other Prime Movers,” the late Professor Rankine applied the 
term ‘‘prime mover” to all “‘ machines for obtaining motive 
power.” Impressed by the conciseness and expressiveness of the 
title, I have adopted it for the steam engine to which I have the 
honour of calling your attention this evening, and which has been 
designed for use in factories, corn mills, ro! mills, or under any 
similar circumstances. It is a further development of a design 
published by me two or three years since, and contains several 
modifications, suggested by the experience obtained in working an 
engine made thereto. A second engine, nearly the same as the 
one under consideration, is now occasionally at work at Newport 
a Mills ; its duty being to drive coal pulverising machinery, 
and a large fan. A third engine exactly to the design before you 
is under construction by Messrs. Davy Brothers of Sheffield, for 
Mr. T. R. Crampton, C.E., of Westminster, who intends to send 
it out to Spain, there to perform a duty similar to that upon 
which it is engaged at Newport Rolling Mills. 

The conditions which I have endeavoured to keep before me and 
to fulfil in designing the engine are as follows, viz. : 

1, To obtain the maximum power for a given weight or cost. 

2. To obtain perfect steadiness, especially of those parts through 
which the power of the engine is accumulated to meet the resist- 
ance to be overcome. 

3. To occupy as little floor room as possible. 

4. to be entirely self-contained, so as to require a minimum 
amount of foundation work, and in case of any sinking thereof, 
so that no damage to the engine itself should result. 

5. To work as economically, with respect to weight of steam 
used, as is possible for an engine not encumbered with condensing , 
apparatus, nor complicated with more than one cylinder. 

6. That all parts should be perfectly accessible, 

7. That the material and method of construction should be such 
as to insure a maximum length of time with minimum repairs. 

8. That the motion should be so equably governed, that whether 
the engine be taxed up to its full power, or hardly at all, and 
however rapidly changes in the steam pressure or resistance 
offered may occur, the speed should remain practically uniform. 

9. That within certain considerable limits, the speed of the 
engine should be capable of being easily altered, without affecting 
the aforesaid qualities, 

These qualifications, -which I think you will admit are most 
desirable, I have endeayoured to embody in the engine or ‘‘ prime 
mover ” before you. 

To obtain.a maximum power for a given weight of engine, it is 
clear we must aim at maximum speed, With a given average 

ressure upon the piston, and a given length of stroke, the power 
indicated will, other things being equal, be in proportion to the 
number of revolutions. But there is a further advantage in high 
speeds, viz., that the momentum locked up in the fly-wheels, or 
in other words, the reservoir of power to overcome any sudden 
increase of resistance, will be as the square of the number of revolu- 
tions. It is therefore evident that a ‘‘ quick running engine ” is 
an engine powerful in proportion to its size; and it is still more, 
an engine well fitted to overcome temporary inequalities in resist- 
ance. So evident are these advantages, that there would be few 
advocates for slow running engines, except that high speeds are 
apt to involve vibration—which tends to disintegration—and 
excessive wear and tear in all the joints and journals, When an 
engine begins to shake, we instinctively moderate its speed, if cir- 
cumstances permit, to a point where steadiness is obtained. 

I, therefore, have attempted to fulfil the first condition, by 
making an engine, so simple and symmetrical in design, so light in 
its reciprocating parts, so well balanced throughout, so firmly 
held, where stability is essential, so substantial in its wearing 
parts and in all its details, that it will work at higher speeds than 
ordinary, without ordinary liability to give trouble. 

The particular engine before you, shown in Figs. 1, 2, 3, 4, with 
details 8, 9, 10, 11, 12, 13, has a 20m. cylinder, 20in. stroke, and is 
intended to run at 110 revolutions and upwards. This gives 
165 indicated horse-power, with an initial pressure of steam of 
60 lb. per square inch, and an average pressure of 50 1b. throughout 
the stroke, provided resistance to that extent be offered. 

The general type is that of an inverted engine. This I have 
selected, because the crank shaft, which is that portion of the 
engine in which the power is accumulated for distribution, there 
lowest, and the best opportunity is offered of securing it firmly 
and directly to the bed-plate and foundations, The cylinder, 
which has within it only simple and easily controlled forces, and 
therefore is little liable to vibration, is placed up above, upon two 
standards which also contain the slide bars. A further reason for 
preferring the inverted type is, that therein all the reciprocating 
parts move in vertical lines, The weights of the piston and piston 
rod, valves and valve spindles do not, therefore, as in horizontal 
engines, tend to wear away the surfaces with which they are 
respectively in contact ; and the brasses of the main bearings, con- 
necting rod ends, and elsewhere, receive the weights and strains 
upon them in such a way that the greatest thickness of metal is 
always opposed to the greatest wear, and so that lining or 
tightening them up restores the centre of the bearing to its 


‘he aioe chest, which, together with the contained valves is 
cylindrical, is separate from the cylinder, and secured by bolts, 
The main valve is worked direct by an eccentric from the crank 
shaft. Corresponding with’the portion of this eccentric on the one 
side of the crank, is another of equal throw on the other side, 
which acts through a weigh-shaft above and to one side of the 
cylinder, upon the expansion valve, the rod of which passes 
through the upper end of the valve chest. 

The expansion eccentric rod is divided at about half its length ; 
a horizontal vibrating link being jointed to the lower part of the 
rod, and the upper part being connected to a link block working 
therein. A lever and balance weight upon the weigh-shaft are so 
adapted as to take the weight of everything hanging upon it, 
except the eccentric strap and part of the lower member of the 
eccentric rod. In this way the joints are throughout strained on 
one side only, ‘‘slogger” is avoided, and the full travel of the 
valve is always maintained ; while its vertical height can be 
adjusted in case of wear of the intermediate joints. 

The crank shaft is a simple forging, bent in the present case out 
of a round shaft. It is made of Bessemer steel, and works in two 
substantial bearings, one on either side of the crank cheeks. The 
crank pin is made somewhat larger than the main bearings, and 
not, as is usual, the same size. This is because under certain of 
its strains, it acts as a beam, supported near the ends, and loaded 
in the middle. 

Next, outside the main bearings, come the eccentrics, and then’ 
the two fly-wheels, which are 7ft. in diameter, and each two tons 
in weight. They are turned perfectly true, and curved upon the 
faces, for the reception-of leather straps. The crank shaft is con- 
tinued through them, for connection with any machinery which it 
may be desired to drive direct, or to carry sheaves smaller than the 
fly-wheels, from which straps may lead upwards to drive shafting. 
The inner bosses of the fly-wheels are turned as sheaves for the 
two belts which drive the governor. Round the inner part of the 
periphery of each fly-wheel are cast holes, at intervals, to facilitate 
turning the engine round at starting, or when there is no steam 
available. The crank and the lower part of the connecting rod are 
balanced by the thickening of one spoke in each fly-wheel near 
the periphery, care being taken that the counter-weights are placed 
opposite to the crank, when the fly-wheels are keyed on. The 


| counter-weights are, of course, less than the weights that they 


balance, in the proportion of their respective distances from the 
centre line of the shaft. 
The bed plate is of the box type, open below. It is carefully 
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strengthened internally with ribs, and is held down to the founda- 
tion by four strong bolts. The main bearings are each held by four 
bolts to the bed plate, and are further secured by keys into under- 
cut lugs cast on the bed plate. The keeps are secured to the car- 
riages by four bolts each, the brasses meeting at the edges, so that 
they cannot be screwed hard down upon the shaft, and care being 
taken to ease them at the sides, so that they cannot grip the shaft 
at that part. The brasses throughout the engine, which are used for 
wearing surfaces, are of phosphor-bronze, I have now had two 
or three years’ experience with this alloy, in various positions, and, 
on the whole, think it considerably superior to gun-metal, even 
taking into consideration its extra cost. 

The standards of the engine are like the letter H in section, At 
the lower end of one of them is cast a bracket, upon which stands 
the governor pedestal. Higher up upon the same standards isa 
bracket, firmly bolted on, which affords a fixed point for securing 
the joint upon which the expansion link oscillates. The bottom 
cylinder cover surmounts the standards, and binds them together 
independently of the cylinder. The slide bars are of mild crucible 
steel, first cast, then forged, finished, case-hardened, and finally 
tempered. They fit into grooves planned out of the standards, 
and are secured to them by four counter-sunk bolts each. In case 
of wear, liners can be inserted with the greatest ease between the 
bar and the standard, both being true ‘aces, e cross-head is 
a crucible steel casting, the wearing surfaces being extremely large. 
The cross-head pin is fixed in the cross-head ; at one end it is tapered 


outwards, and at the other end isa nut and a check nut, so that’ 


—_ is always power to tighten it in the cross-heads should it get 
oose, 

The connecting rod, at its lower end, is of the type which has 
for many years been adopted in R. Stephenson and Company’s 
locomotives. The tightening key is on the inner side of the brass, 
but drives outwards, the strap being made fast to the rod by 
two tapered bolts secured by nut» and check nuts. The advantage 
of this is, that as wear takes place, driving the key tends to lengthen 
the rod, and so counterbalances the shortening of the rod, by 
driving the key at the smaller end. The brasses at the nape end 
are unusually wide, to give rig wearing surface, The itself 
is rectangular in section, and broadest at the large end. This I 
consider the true shape for a connecting rod. There is no danger 
of its buckling sideways under any strain of compression, because 
it is firmly held sideways at the ends. It is otherwise as regards 
liabity to buckle or bend in the plane of rotation of the crank, it 
being free to turn at its ends as regards that direction, and in case 
of seizing with the crank pin, the connecting rod will often bend 
short at the neck. Inasmuch as it is desirable that the connectin 
rod, as a quick moving part, should be as light as possible, I thin 
the ordinary plan of making them circular in section and reduced 
in size at the crank end, is altogether wrong. 

The cylinder and both covers are steam-jacketed. The inner 
cylinder has two external fillets, one at each end, ee ony 
with internal ones on the outer casing. Its ends are faced and in 
contact with the covers ateitherend. The joint is made by careful 
stemming with rust, a plan which has been found most effective 
and simple. The steam for the jacket is introduced into the top 
cover by a small pipe, leading from the steam pipe ; it passes thence 
into the cylindrical jacket, the exit pipe dipping down, so that 
any water is always forced before the steam. From the jacket it 
enters the bottom cover, and thence passes by a pipe down one of 
the standards. A waste water pipe leading from a cock at the 
bottom of the valve chest joins it, and the water from both is 
delivered into a ‘‘ Hawse’s” steam trap, placed outside the building. 
This steam trap is an American invention, costing about £2 10s. 
It consists of an upright cylindrical chamber with a small hole in 
the centre of the top end, where the steam or water enters, 
Inside the cylinder is a copper spheroidal ball, containing ether, 
which is very volatile. The difference between the heat of the 
steam, and that of the water condensed from it, makes a correspond- 
ing difference in the pressure of the ether vapour inside the ball. 
Thus an expansion of the latter takes place closing the inlet, or a 
contraction opening it, and allowing the water to pass through to 
an outlet pipe ; until the steam following, again causes a stoppage 
of the inlet. I have had one of these at work for some time, and 
I find that the water escapes, very regularly, at intervals, without 
much steam passing. It is, however, essential that there should 
be about 12ft. of small exposed piping between the steam pipe and 
the tap, as an accumulating place for the water beforeitis discharged. 
Where the boiler supplying the engine is situated at a lower level 
than the bottom of the cylinder and valve chest, and is near at 
hand, no steam trap is necessary, as the-water would run direct 
back thereto. A highly placed cylinder, as in the present case, 
facilitates this arrangement. 

The cylinder covers are cast hollow, the core holes being after- 
wards filled up with wrought iron plugs ; they, together with the 
piston, are turned on both faces, in order to allow of a minimum 
clearance. The piston is of similar construction. 
which is of steel, is re aay ta) 

The latter is contracted on, an 
the top. 

The piston packing consists of two grooves, each ve con- 
taining two Ramsbottom rings. The butt ends of each ring 
embrace a small stud, screwed into the bottom of the groove, to 
prevent them from turning. The joints are made to lie opposite 
one another, and clear of the P yer which, however, they do not 
overpass. I have now used pistons so packed, since I first 
described them some years since, and I know of no other method 
so simple and satisfactory. Single rings, each in its own groove, 
which was Mr. Ramsbottom’s original plan, are exceedingly liable 
to stick, besides having the disadvantage of allowing the steam to 
escape through each joint in succession. In the double grooves 
each ring is held between one fixed and one moving surface, which 
seems not to permit of any sticking whatever, whilst no steam 
can pass at the joints, 

It will now be seen that the reciprocating parts, viz., the 

iston, piston rod, cross-head, and connecting rod, are extremely 
Tight, while they are at the same time simple and strong. With 
the exception of the large end of the connecting rod, which being a 
revolving weight, can be balanced by the revolving counter-weights 
upon the fly-wheels, the momentum of these reciprocating weights 
is neutralised, or rather returned in an opposite direction, by the 
compression-at the end of each stroke. The weight of the recipro- 
cating parts, which would otherwise give a preponderance to the 
force of the downward stroke, is balanced by giving one-eighth more 
lap to the main slide at the top than at thebottom. This hasthe effect 
of destroying the lead at that end, and also cutting off the steam 
always a little sooner for the downward stroke, at every degree of 
expansion. 

The steam ports lead direct out of the ends of the cylinder, the 
slide chest and slides being prolonged to suit. The object of this 
arrangement is to reduce the obnoxious spaces to a minimum, a 
feature which brought no small amount of success to the Corliss 
engine, notwithstanding its complicated valve gear. The cubic 
contents of each steam port is equal to the area of the cylinder 
multiplied by half an inch, In ordinary engines it is usually 
double that amount. 

The slides are a modification of those known as piston valves. 
They are not packed at all, but a series of small grooves are turned 
in the working faces. These have been found most effectual in 
impeding the passage of steam t+ them. It is not definitely 
known how they act, whether by creating steam eddies, or by 
becoming filled with oil or water; but that they are efficacious, 
especially in quick speed engines, is supported by abundant testi- 
mony. - 

The inner surface of the valve chest and outer valve are truly 
bored, and the outer surface of both valves are accurately turned 
to produce a tight fit. The finishing is then done by copper lap- 
ping, with emery, until the parts can be pushed one into the other. 

ey are then worked backwards and forwards in their places, 
with oil, but without emery, at steam ae agp by attachin 
them to an eccentrie until they move freely. If carefully fi 


The piston rod, 
red where it enters the piston. 
the rod is then riveted over at 





in this way, they are, practically, steam tight, and being ectly 
balanced, there is no tendency whatever to wear, unless there be a 
priming from the boiler of muddy water. Where this difficulty 
takes place, cylinders and slides of any construction whatever are 
in danger of rapid deterioration, and, therefore, priming boilers 
should be at once attended to. Should, however, in course of 
time these valves be found to wear, so as to permit steam to pass, 
all that would be essential to renew would be the outer one. The 
casing might be re-bored, and theinnervalvere-turned, if necessary ; 
the new valve in that case being finished yp ow 

The valve chest is cast separate from the cylinder, to admit of a 
duplicate valve chest and valves — kept where desired. If this 
were done, the spare a might be fixed on at any weak end, and 
the old ones re-adju: at leisure, and kept as duplicates. The 
outer valve regulates the distribution of steam, precisely as an 
ordinary slide, the steam entering the cylinder by ports at the 
ends, and the exhaust escaping ex a middle p Ravin} The 
expansion valve has ports at each end, and is so arranged that it 
is inoperative at its minimum stroke, whereas it begins to cut off 
sooner as the stroke increases. This is a direct reversal of the way 
in which expansion slides are ordinarily arranged. The stroke of 
the outer valve is 4in. ; it has lin. lap, and one-eighth lead for the 
upward, and 14 lap and no lead for the downward stroke. The 
expansion valve has a stroke varying from 1}in. to 6in., according to 
the position of the governor. The effect of these arrangements will be 
seen by reference to theoretical diagram, Fig. 14. It will be noticed 
that the steam is continued at all rates of expansion longer on 
the upward than on the downward stroke, to compensate for the 
=" of the reciprocating parts. 

The new steam always lies within, and at the two ends of the 
expansion valve. On one side of each of the steam passages is an 
escape valve of special construction. By screwing up a gland cover 
upon a spiral spring, any desired pressure can be put upon the 
valve. By turning the hand wheel, the pressure of the spring can 
be peer taken off the valve, so as to let the accumulated 
water freely — away down the escape pipe. This obviates the 
necessity for having waste water cocks in vidition to escape valves. 
Attached to the steam inlet isa regulating valve, and behind that, 
upon the steam pipe, one of Wilson’s well-known lubricators, which 
introduces a little tallow or other lubricant with the steam as it 
enters, 

The governor is a modification of the kind now well-known as 
** cross-armed,” or approximately parabolic. Just twenty years 
since, I designed and set to work at the Priestgate Mills, Darling- 
ton, what I believe to be the first parabolic governor made in this 
country. It was controlled by an air cataract, and is still doing 
good service. Since that time, the cross-armed variety of the 
parabolic governor, but controlled only by a spring, has come into 
general use. This, though not absolutely synchronous, is approxi- 
mately so, and is simpler to construct than the Darlington, er truly 
parabolic type. 

In the present case, the connecting links are carried upwards 
from the arms to a cataract cylinder, filled with creosote (which will 
not freeze in winter), oil, or other liquid, and sliding on a piston 
secured to the end of the central spindle. By regulating a small 
cock in a bye-passage cast upon the cylinder, the liquid is allowed 
to be forces through the a wit os degree of retardation. 
The effect€s to permit the , and all connected with them, 
to rise or fall freely, but only at such a speed as will not allow 
of “chasing,” or rapid alternations in the speed of the 
engine. Secured to the top cover of the cataract cylinder is 
an upright spindle, and upen it a small cross-head held down 
by two nuts, and embraced by a lever upon a weigh shaft. 
At the other end of this weigh shaft is a lever, acting through a 
connecting link upon the lower end of the upper member of the 
expansion eccentric rod, When the proper speed is exceeded, the 
governor balls gently rise, forcing the link block towards the far 
end of the link, and giving the expansion slide more travel. When 
the governor balls fall, a reverse action takes place, and when 
they are quite down the steam is allowed to be regulated by the 
outer valve only, as in an ordinary single slide engine. Great 
advantage is found to result from the action of the liquid cataract, 
in holding firmly the link block in the link, while yet permitting it 
to travel. Over the many varieties of steam engine governors in 
use, I think this one has a decided advantage, on account of its 
power and steadiness of action, and that for these reasons it is 
specially adapted to operate variable expansion gears. By stringing 
small disc-shaped weights upon the top spindle, which can be done 
while the engine is going, its speed can be gradually increased to any 
desired extent without interfering with the governing power. For 
this addition to the design I am indebted to Mr. Charles Wood. The 
governor is driven, it will he observed, by two straps. This 
secures extra safety from ruaning away, which might occur in case 
a single strap were to come off or break; and it also causes the 
wear upon the bearings of the lower horizontal governor spindle to 
be less, because two straps may be worked more slackly than one, 
and whatever wear there is will be equal at both ends, instead of 
all at one. 

The only foundations required for the engine are two courses of 
stone, consisting of five blocks in all, crossing joint. They are set 
on three or four courses of brickwork, which rest upon a bed of 
concrete, or upon the solid ground, according to circumstances. 
The four foundation bolts pass right through the stonework, 
channels being left in the brickwork below for getting at the 
cotters. There is not the slightest tremour upon the stonework at 
any speed which has yet been tried. The joint pins, link, link 
block, &c., are all of mild crucible steel, case-hardened and 
tempered, after being fitted. The corresponding eyes are of 
wrought iron or steel, case-hardered and tempered. In this way, 
if the case-hardening be carefully done, the most enduring jointed 
gear can be made, It is in such points as these, viz., which are not 
easily examined when new, but which may cause indescribable 
annoyance afterwards, that the difference between engine builders 
of good standing, and those who only make to sell at the lowest 
possible prices, b most prominently conspicuous. The piston 
and slide rods, the crank shaft, governor spindles, and weigh 
shafts are also of mild steel, but as these run in phosphor-bronze 
bearings, they are not case-hardened. 

Let us now again turn our attention to the theoretical diagram, 
Fig. 14. This has been constructed to illustrate clearly, at a glance, 
the distribution and behaviour of the steam throughout a revolu- 
tion, The black lines represent the downward stroke, and where 
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any difference exists the dotted lines represent the upward one, 
The pair of descending curves to the left shows what takes place 
when a minimum, and those to the right when a maximum resist_ 
ance is offered. These are the two extremes, indicating > ee 


sion of steam at from, three-sixteenths to three-fourths of the 


thicker to suit. . 





stroke. In regular work the variations of the engine ought to be 
kept well within these limits. If it were to work habitually close 
to the one or the other curve, it would be evident that the engine 
ought to have been more or less powerful. “It is probable that the 
loop formed by the steam lines when cutting off early will attract 
your notice as an undesirable thing. The descending curve is, of 
course, the only possible curve, according to the laws of gases, 
under these oem conditions; and it goes below the atmospheric 
line, to which it must return as soon as the exhaust port opens. 
Were the‘engine a condensing one the line would would go down- 
wards, and not upwards, at that point. The area of the loop 
which represents back pressure must be deducted from the steam 
area in estimating the indicated power, and must be considered as 
acting to increase the compression towards the end of the stroke. 
The lesson taught is, that there is no economy in cutting off in 
a SL at three-sixteenths of the stroke, or at any 

int which expand the steam below the atmospheric pressure. 

is does not, however, tell against non-condensing engines with 
variable expansion gear, more than those in which the governor 
operates on the throttle valve. All we can logically infer from it 
is that both are uneconomical in steam if their power is much above 
the resistance to be overcome. 

The looped diagram should be produced, however, not habitually, 
but only occasionally, and that when some considerable proportion 
of the ordinary resistance is removed, without moderating the 
initial steam pressure, The engine in that case does its best not 
to run away. It cuts off the steam as early as it can, and increases 
the compression in proportion to the area of the loop. If this will 
not do, it has ‘‘got to the end of its tether,” «nd will increase its 
speed till the greater friction absorbs the power. If, however, the 
attendant reduces the initial ——. or increases the resistance, 
the cut off will at once grow later, and the loop will disappear. 
Inasmuch as the engine is steam jacketed so pletely, it is not 
unlikely that the expansion curve may in practice prove to be 
higher than theoretically, owing to re-evaporation, by the heat of 
the jacket of the particles of water brought by the steam. This 
would tend to lessen the loop, and the back pressure it representa. 
T have, unfortunately, not been able as yet to take any diagrams 
from the cylinder itself, but hope to do so before long. e engine 
is adapted for a variety of purposes; in fact, almost wherever 
non-condensing, non-reversing, stationary land engines are any- 
where employed. 

Fig. 5 shows the arrangement recommended, where it is 
used as an ordinary factory or workshop engine. It is placed in 
the centre, at the end of the shop, and two pairs of straps are 
taken upwards, right and left to the shafting, from the fly-wheels, 
or from subsidiary sheaves outside of them, according to the speed 
required. I prefer double straps to single ones here also, for 
reasons previously mentioned, viz., that thinner and lighter straps 
less tightly strained will answer the purpose, diminishing wear 
throughout. The strain also on the crank shaft and its bearings 
arising from duplicate straps is nil except in an upward direction, 
where itis a manifest advantage. 

Figs. 6 and 7 shows a method of applying the engine to a rolling 
mill, and has especial reference to the not uncommon case, where 
it is desired to obtain great fly-wheel momentum, without sacrific- 
ing the room, and without needing the costly foundations, and 
deep pit, required for a large fly-wheel. In the present case the 
momentum is obtained in two pair of quick running fly-wheels, one 

air upon the engine, and the other pair upon the pinion shaft. 

hese two shafts are quite separate, and are connected by a device 
which permits them to get out of line to almost any extent with 
impunity, Itis a modification of what has long been in occasional 
use in lathes and elsewhere, and which is called a ‘‘ Clements 
Driver.” It will be observed that one fly-wheel of the engine 
and one of th2 pinion shafts ate brought face to face, ata distance 
apart of about 8in.; at right angles to the face of each wheel is 
cast a pair of lugs, projecting 34in., and lying radially, and 
diametrically opposite one to the other. These are coupled together 
by the cast iron driver frame, shown upon the diagram, which 
being carried first upon one wheel and then upon the other, 
permits almost any amount of deviation of centre lines without 
affecting its action. It is, in fact, a simple form of universal 
joint, and can at any time be removed in a few minutes; the 
engine is then entirely disconnected. I attribute great importance 
to the circumstance that this engine has a bearing, and also a fly- 
wheel on each side of the crank, instead of an overhung crank, 
and single fly-wheel, as is customary, for in the latter case the 
action of the cylinder, and the re-action of the nesk bearing, are 
not directly opposite, and they are therefore constantly trying to 
stretch or strain themselves into line. The result is, that either 
an excessive weight of standards and bed plate must be resorted 
to, or else a rocking or oscillating movement of the framework 
must be expected at each stroke. Then again, with an overhung 
crank, the crank shaft, from the crank pin to the fly-wheel, 
receives the entire force of the piston, when, the crank is at right 
angles, and it is not only relieved therefrom, but actually slightly 
strained in an opposite direction, when the crank is on the centre. 
In the present case this inequality is equalised, for part of the 
strain, when the crank is at right angles, goes into one fly-wheel, 
and part into the other. When the crank is on the centres, the 
outer fly-wheel restores a portion of the power contained in it 
through the shaft to the inner fly-wheel; the result being that 
there are no considerable alterations, as in the other case, in the 
strains vpon the crank shaft. A lighter shaft may therefore be 
used, The superiority of a crank shaft, with a bearing on either 
side, instead of en overhung crank, has long been recognised by 
marine engineers, who in inverted engines have generally abandoned 
the old intermediate shaft in favour thereof. 

In conclusion, I desire to state that I do not claim to have 
submitted to you an engine containing very many or striking 
novelties. To do that would seem to have become, in these days, 
almost impossible. So many and so able are the minds which have 
been for generations concentrated upon diversified developments 
of our principal “‘ prime mover.” But I may perhaps be permitted 
to remind you how much difference of opinion continues to exist, 
not only among steam users, but among experienced engineers 
themselves, as to the best form for a steam engine, and the best 
design, material, and mode of construction for almost every detail. 
Surely, then, anyone who bestews thought, time, money, and 
labour, in the close and careful consideration of these things, and 
who comes before a body of scientific men like yourselves, to state 
the result of his labours, and his reasons for adopting this form or 
method in preference to that—thereby either assisting to settle 
your minds where any doubt may linger, or stimulating among you 
discussion which may ultimately have the same effect—surely 
anyone who does this does a useful thing, even though it may be 
capable of proof that every item of improvement suggested, when 
taken by itself, is devoid of novelty. 

It is a byeword in agriculture that he is a benefactor to his 
race by whose efforts two blades of grass are made to grow 
where one grew before. If, through our united discussions, an 
engine is developed capable of indicating more power for a given 
cost of construction, space occupied, or weight of steam used, than 
has hitherto been accomplished, shall we not be entitled to be 
ranked side, by side, at least with the successful farmers, who, 
nobody denies, have laid society under an obligation. 











A Wew Tanning PLant.—The Western tannin plaut (polygo- 
num amphibium), which grows luxuriantly in the Missouri Valley, 
seems destined to replace oak bark in tanning. It contains 18 per 
cent. of tannin, while the best bark contains but 12 per cent.; and 
large establishments employing it in Chicago find that one-third 
more leather can be obtained with it than with a like quantity of 

The process of tanning with i+ is identical with that with 


bark, but the leather is tougher, finer, and more durable, and 
receives a finer finish. The plant is aa annual, and can be mowed, 
dried, and stacked like hay. 
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HE'AD’S PATENT PRIME 
(For description see page 210.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borvzau, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Laenden, 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. Bookseller, 

NEW YORK —Witimer and Rocers, 47, Nassaw-street. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* i] 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ome by @ large envelope legibly directed by the 
writer to himself, but bearing a 2d, postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 

good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

H. C.—By steeping very dry wood in a hot solution of sulphate of copper, you 
can it, to some extent, incombustible. 

W. H. D.—If you think proper to state, in conjidence, the precise nature of 
your invention, we be happy to advise you, 

W. F.—J/ you wish to secure the improvem-nts to yourself, you must take out 
Sues patent. Be careful not to claim by the new patent anything covered 

yy the first. 

T. M. (Barrow-in-Furness).—Read Wilson’s treatise on “‘ Steam Boilers.” 
We could not answer your question without exceeding the limits available in 
this column, 

W. B. (Newcastle-on-Tyne).— We must beg to refer you to the Society of Arts 
Sor the information you require. The facts you wish published must be put 
into a different form before we can publish them. 

J. L. N.—We scarcely understand what you mean by “ frictional power.” The 
co-efficient of friction of a wrought iron strap on a cast ivon drum is very 
uncertain, and you cannot reckon with safety on more than 0°1. 

An OLp Sunscriper.— You are evidently using a steel which is too mild. If 
wou melt your steel yourself, use old Jiles, the tangs being removed. The files 
should be good and small. We have no doubt that castings made in this 
way will prove, when hardened, all that can desire. Whether the 
castings will be quite sound and strong is quite another question. 

8. P.—(1) As we gather from your letter that you do not wish to have anything 
to do with logarithms, it will, perhaps, answer your purpose to add the 
initial and terminal pressures together, and divide by two. The quotient 
will be approximately the average pressure. Thus, the initial pressure of 
steam being 50 lb., and the cut-off taking place at half stroke, the terminal 
pressure will be 25 lb., and ox> = 87} lb. (2) There are various rules 


Sor determining the nominal horse-power of an engine ; one commonly used, 
ia to divide the square af the diameter of the piston in inches by ten. Thus, 
the nominal power of an engine with a vin. cylinder would be 40-horse 
power. (3) Bowrne’s “‘ Catechism of the Steam Bugine.” 


Several other correspondents next week. 








DOUBLE-ACTION PUMPS. 
(To the Buitor of The Engineer.) 

Six,—Can any of your Lsgee yee inform me when and by whom 
the first double-action pump, with one ram, was invented? Also, if an; 
-§ a are still in use ; and, if so, where? A description betes 
oblige. 





COLOURING COPPER. 
(To the Bditor of The Engvneer.) 

Sir,—Would any one of your numerous readers inform me of a 
cheap and ready mode of either painting or ename! a a bright 
red, and where the material suggested can be obtained from 

, March 21st. Res non Soripra, 
SUBSCRIPTIONS. 
Tus Enaineer con be had, by order, from any newsagent in town 
at the various railway stations; or it y¥ 
from the office, on the following terms (pai 
Half-yearly (including double number)... .. 
Feri inttting two double numbers)... .. «+ 
Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER ts registered for transmission abroad. 
Cloth Cases for binding Tux Enajneer Volume, price 2s. 6d. each 
The following Volumes of Taz Enaineer can be had, price 18s. each—Vols. 
5, 10, 14, 24, 25, 26, 88, 
Foreign Subscriptions for Thin Paper Copies 

received at the following rates. Subscribers paying in advance at the 

following rates will recewwe THE ENGINEER weekly and post-free. Sub- 

Pap og sent by Post Ojice Order inust be accompanied by letter of advice 

to the Publisher. Thick Paper Copies may be had, if preferred, at increased 

rates. 


Remittance by Post-office Order. — Australia, pane, 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Keypt, 
France iene only), Germany, Gibraltar, India, Italy, a alta, 
New’ Seale ate Tho ae Nwltearland teomauhe token 

ew uum: zerland, ey, 
United States, West Coast of Africa, West Indies, China, via South: 
ampton, £1 lés, 


Remittance by Bill in sn a Buenos Ayres, i imag France, 
0 eru, Russia, 


will, until further notice, be 


Brazil, British 


and “4 Greece, Ionian Islands, Norway, Panama, 
Bpain, me Hh £1 16s, Chili, Borneo, and Java, £2 5s. 





ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and wnder is three 
Sor every two lines afterwards one shill and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
ear chtotiaak fem Os cee ma tccumanesi at teen All 
i ‘isements from country must be accompanied stamps in 
oa ornate adoertieonante ett bla 


payment. A will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DetivereD BEFoRE Srx o’cLOcK ON 
Tuvrspay Evenine 1x cach Week. 


*,* Letters to advertisements and the the 
* paper poder FoR av to the Publisher, Fog ame tained Richer aut 
other letters to be addressed to the Bditor of Tax Encinesr, 163, Strand. 








MEETING NEXT WEEE. 
InstiToTION oF Civit EnGcingErs,—Tuesday, 


March 28th, at 8 p.m.: 

“Sewage Interception Systems or Dry Sewage Processes,” by G. R. Red- 

grave. ALC.E. “The Treatment of Sewage by Precipitation,” by 
m. Shelford, M.1.C.E. 
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WATER SUPPLY. 

Amonast the many important results which the volu- 
minous, and perhaps we oy A venture to say, in some 
respects, prolix, report of the Rivers Pollution Commission 
has brought forth, is one of primary importance—that it 
has dissipated, with authority at least, and we may hope 
for ever, many crotchets and charlatanisms that have been 
for years past, from time to time, pushed into prominence, 
sometimes with the ostensible support of opinions culled 
from one Commission or another, sometimes in oo 
to uch official conclusions—which, in the case of Commis- 


sions on much the same subject succeeding each other for. 


a series of years, not unfrequently contradict each other. 
Those who are old enough to Denileiter the changing 
course of — shew events roxghomt sia. yaa meg 
everything that relates to civic drainage and sewage, di 
infection and deodorisation of the latter, dispollution of 
rivers, and all that refers to water supply, since the days of 
Mr. Chadwick and pipe drainage up to the recent publication 
of the last Rivers Pollution Report, will not need to have 
this enforced by anything beyond what their own memories 
can supply; and their re + may, perhaps, somewhat 
diminish the assured confidence of definite, final, and 
soundly and scientitically based dogmata, which this report 
of the Water Supply 
think, entitled to command; we say in most respects, 
because, some of the points decided upon in a very 
unqualified manner—for example, that in which the Com- 
missioners announce their judgment that leaden service 
pipes are practically, that is, really, safe as conduits for 
drinking water—are very doubtful, insufficiently discussed 
as to many conditions of the question that may actually 
occur ang practice, and their final conclusion not adequately 
proved. 

Whatever may be its blemishes, this report, however, 
is unquestionably the most complete and important public 
document that ever been issued by Parliament upon 
its subject, and we have accordingly, in six separate 
articles, given our readers as complete a view of its chief 
contents a3 the necessity in our pages of compendiousness 
would admit. One conclusion enunciated in this report 
stands prominent before all others which it contains, in 
its wide-spread conclusiveness, and the influence which it 
must have on the legislation of the future, and on all future 
engineering works, in relation to water supply, streams and 
rivers, sewage farming, drainage, sewerage, and the 
restraints to be placed by law upon the acts of all 
riparian inhabitants and manufacturers. It is the announce- 
ment, for the first time definitely made, that rivers 
are, and must for ever remain, the main sewers 
as well as the pluyial channels of every country; 
and that whatever we may attempt, whether by the 
engineer or by the legislator in his support, there 
can be no sufficient certainty in every instance, if in any, 
that river waters running in channels at a distance from 
their —— and upland tributaries in a country so 
thickly inhabite 1 and overspread as is ours by mines and 
manufactories, and so widely cultivated and highly manured, 
can ever be so completely dispolluted that their waters 
shall be safe for human drinking and domestic pu 
Perhaps we might extend this even to cattle and domestic 
animals, for although not yet proven, and perhaps not 
capable of ever being so, there seems to be.a suspicious 
connection between the contaminated water coming from 
sewage farms, or that otherwise fouled with putrescent 
matter, and foot-and-mouth disease, and so forth, which 
seem of late years to have so largely increased in these 
islands. Indeed, the investigations made by scientific 
commissioners sent during the late empire into Provence 
to examine into the causes of entozoic diseases, such as 
tapeworm, which have long been an endemic plague in 
some parts of France, especially in the Cote Or, dis- 
tinctly traced the prevalence of the disease to the horrible 
pond water which the cattle, and especially the sheep, in 
that dry and hot climate were compelled to drink. ese 
drinking ponds receiving their supplies almost wholly 
from the surface drainage of the highly manured vine- 
yards, produced parasitic animals in the liver and brain of 
the sheep, which ultimately developed into tapeworm in 
the human intestines. Foul water thus produces disease 
in various forms when used for human drink, and in 
addition formidable entozoic diseases through the meat 
from animals originally diseased from the same source. 

It is probable that we are in some degree indebted for 
the uncompromising conclusion of this report that river 
waters remote from their sources, even when potable so 
far as taste and the other senses are concerned, are 
dangerous to human health, to the now somewhat old 
dogma of one of the Commissioners,’Dr. Frankland, as to 
“ previous sewage contamination,” one which we still find 
referred to in this report, although in all its generality, at 
least it can scarcely be a truth, inasmuch as when 
examined in connection with collateral knowledge, and 
what we know of the balanced system of the world’s 
mechanism, it would amount to this, that no such thing as 
water pure from occult organic or organised matter, could 
be found upon our globe. However, we have no grounds 
to complain of this favourite notion if it has helped 
towards the most important conclusion in this report, 
which, taken in connection with what must follow 
from ity. gives us the wholesome and practical doctrine, 
for the first time authoritatively announced, that we 
must leave the main channels of the rivers as well 
as most of their middle tributaries, to remain what 
nature will have them, main drains and sewers from which 
our water supplies shall not be derived ; and that for such 
supplies we must look to natural springs or the waters 
oa in reservoirs in the not highly cultivated 
uplands adjacent to these, or to subterranean waters such 
as those from the chalk and upper green sand, which 
nature has filtered and purified a process so slow and 
perfect as to be incapable of imitation artificially, and 
upon a large scale. It follows, then, upon this authori- 
tative declaration of doctrine, that the dispollution of 
rivers, upon which so many Commissions have sat, is 
reduced from the position of a pressing and burning 

uestion very much to one of taste and general convenience, 

t will be wise legally to prevent Gallatin so foul and 
stinking—as in the case of the Irwell, the Don, and the 
Aire—as to create stench and miasmata which will avenge 
themselves in due course, and also rigidly to interdict the 
throwing of solid and unsuspended rubbish that cannot 
be floated away into any streams, t or small. But 
beyond this we can see that we may and most safely, 
both to health and public convenience, let the rivers alone. 
We may be pardoned for pointing, with allowable satis- 
faction, to the fact that this doctrine, in all its breadth 





and generality, has been urged in our own columns in 


mmission is, in most respects, we: 





successive articles long before this water supply eet, 
which has been in incubation since 1868, was published, 
or atiy information known to us as to when it would 
appear, or what would be the views which it would 
contain, And in particular we ma; ge ag ge | 
articles in our impressions of September 5th, 1873, an 

June 11th, 1875, as clearly ex: ing those views. We 
arrived at our conclusions by the @ facet road of appeal 
to the known laws which govern and ce the mechanism 
of our globe. The Water Supply Commissioners have 
arrived at theirs by an opposite path leading them tc the 
same conclusions, by appeal to facts when a wilful attempt 
is made to destroy the balance of those laws. That 
these conclusions may yet receive more or less opposition 
from doctrinaires and a certain interested class of sewage 
manure and deodorising promoters is but too probable. 
They will ultimately, however, carry that conviction which 
truth alone always in the end commaads, and be practically 
acted upon, as that which is true alonecan be. And this, 
though the truth announced has been arrived at by 
passing over the road of error, if not of falsehood, namely, 
that of “previous sewage contamination.” We may 


‘venture to predict, therefore, that the establishment at 


last of this comprehensive truth cannot fail to be attended 
with vast changes, and new methods in the engineering of 
the future in reference to water supply, drainage, sewerage, 
and the treatment of our rivers. 


THE MANCHESTER STEAM USERS ASSOCIATION. 

Apvicr given by men of large experience, and unpre- 
judiced by the desire of acquiring personal advantages 
from those who follow their counsels, is always worth 
attention, We fancy that few sensible persons will dis- 
pute the soundness of this proposition. It does not follow 
that the advice given under such conditions is necessarily 
to be followed ; but it certainly possesses all that can entitle 
it to consideration. Many years have elapsed since the late 
Sir William Fairbairn called the Manchester Steam Users 
Association into existence, but up to the present moment, 
the objects of the Association are to some extent mis- 
understood, and it is worth while we think to clear away 
the misapprehensions which exist concerning its nature 
and its purpose. The Manchester Steam Users Association 
then, is neither more nor less than a union of steam users 
who combine to provide an assurance fund, out of which 
the losses of any member who may lose property by the 
explosion of a steam boiler will be, to a certain 


extent recouped. It is obviously essential to the 


rposes.| success of such a society that no member should 


be permitted to use a boiler which is likely to explode. 
Accordingly a large staff of engineers and inspectors is 
provided to examine and report on the boilers of all those 
who are already members, or wish to become members, of 
the society; and this staff, by periodical inspections, keep 
the owners of boilers aware of their condition, For the 
valuable services thus rendered, and for the maintenance 
of a guarantee fund, what may be termed an anaual 
premium on each boiler, or group of boilers, is paid by the 
owners, who thus become practically their own insurers. 
The labours of the officers of the society have proved so 
successful that the demands made on the guarantee fund 
are few and far between, and trifling in amount. The 
result is that the premiums being based on a somewhat 
liberal scale to meet contingencies which never occur, a 
— is acquired after all expenses have been defrayed, 
and this.surplus has recently been devoted to carrying out 
one of the most valuable investigations ever undertaken in 
connection with mechanical engineering. To this we 
shall come in a moment. Meanwhile we wish to im- 
ress on our readers the truth that the Manchester 
team Users Association pays no dividends to its 
members, and that no profits are realised on its trans- 
actions. It follows that when the association urges on 
steam users generally the advisability of assuring their 
boilers and having them properly inspected, we can attach 
an importance to that advice which we could not do if we 
were aware that the greater the number of boilers borne 
on the books of the association the greater would be the 
return to those who invested money as a means of reaping 
profits from its transactions, On Tuesday, the 21st inst., 
the annual meeting of the association was held in what is 
known as the “ or’s Parlour” in the Town-hall, Man- 
chester. Mr. Hugh Mason, the chairman, presided, and 
there was a large attendance of not only steam users but 
entlemen interested proccaliy in questions connected with 
iler engineering. It is unnecessary that we should give 
a minute report of what was said at this meeting. It 
will be enough to state that arguments were advanced 
in favour of boiler inspection which appear to us 
to be irrefutable. Not the least noteworthy feature 
of the meeting was the calm and logical spirit with 
which all the speakers handled the questions with 
which they dealt. There were certain facts. These 
facts were indisputably facts— only one deduction 
could be drawn from them, and this was that when 
steam boilers were properly made, properly worked, 
and properly looked after, they never exploded. No place 
was Toft for the mysterious. Spheroidal tecaion, delayed 
ebullition, electrical agencies, all the hundred-and-one 
crude notions, the offspring of ignorance, concerning the 
origin of steam boiler explosions, vanish into thin air when 
the light of an enormous and non-varying experience is 
cast on them. Boilers explode simply because they are 
not strong enough to withstand the pressure they are asked 
to cnet and if the cause is removed the effect goes 
with it. 

The meeting of Tuesday deserves attention for more 
reasons than one, In the place, special reference was 
made by Mr. Mason to the very important question of 
legislation as affecting boiler explosions. In the second, 
the action of the of Trade was very sharply 
criticised ; and, lastly, Mr. Fletcher, the chief engineer, 
placed before those present ocular proof, in the shape of 
rent plates 9 fractured the amy < 4 easing 
which might on various iler con- 
cundicn Mr. Ffason’s address Sealy lots scarcely a single 
point connected with boiler assurance untouched; and we 
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have no hesitation in adopting his opinions as our own, 80 
identical are they with views we have frequently expressed. 
Itis well known that theAssociation recently sentadeputation 
tothe Government to request that some steps might be taken 
to place boiler legislation in a better position. One of the 
most important points to be considered in this direction is 
obviously the question of responsibility, and it may be 
urged, and is urged, that if Government interfered to any 
mo med they would at once remove a load of-responsibility 
tom the shoulders of the steam user. This is by no means 
desirable, and besides there is little reason to doubt that the 
action of Government officials might possibly become exces- 
sively vexatious. At the same time it is clear that some steps 
should be taken to insure the safety, not only of stokers, 
engineers, and workpeople, but of the general public. In the 
infancy and youth of our manufacturing industries, steam 
boilers were seldom placed in positions where their explosion 
would involve much loss of life or destruction of property. 
But in the present day, as a result of want of space and 
crowding, boilers are placed under the footways of our 
streets, and beneath large factories—in situations, in fact, 
where a catastrophe of serious dimensions must follow on 
an explosion. Besides this, there are now a dozen boilers 
where one was used before. We find them in hotels and 
club-houses; in our public buildings—we had almost said 
in our churches; and very frequently in the hands of 
wholly incompetent men. It is more than ever necessary, 
therefore, that the utmost care should be taken to insure 
the use of sound and trustworthy boilers. To prove still 
further how indispensable it is that some steps should be 
taken to regulate the use of steam-generating apparatus, 
we may call attention to the fact that in 1875 no fewer 
than sixty-seven lives were lost, while about 100 persons 
were seriously injured, by boiler explosions in this kingdom. 
Now, in the last ten years 630 persons were killed and 
1000 injured from the same cause. It will be seen from this 
that while the number of those injured was but the 
average, that of those killed last year was above it; the 
average number would have been 63 instead of 67. Mr. 
Mason very properly pointed out that all these lives 
might hiave been saved, and that every one of these ex- 
plosions was strictly preventible. They resulted from 
various causes, such as malconstruction, negligence, im- 
proper working, and parsimony; and, if this is the case, it 
is difficult to see how those concerned can escape the 
charge of being morally guilty of the lives of those 
killed. The responsibility rests, firstly, with those who 
will not have their boilers properly inspected; secondly, 
with those who use inferior workmanship and materials, 
put together in a slovenly and unscientific manner; and, 
thirdly, and in a somewhat different way, with those directly 
in charge of the boilers; and there is little reason to 
doubt that any chance a bad boiler may have of 
. escaping ultimate explosion, is toa great extent eliminated 
by the circumstance that bad and cheap boilers are almost 
invariably placed under the charge of attendants who are 
incompetent, those who buy bargains in boilers generally 
paying low wages, and regarding any man who can throw 
coals on a fire as good enough for the required purpose. 
When a boiler is made of good materials, and is properly 
put together, judiciously worked, and inspected with suf- 
ficient frequency, it may be regarded as entirely safe. 
Under such conditions it is not too much to say that 
boilers never explode. In proof of this we may cite two 
facts—we might adduce a dozen were it necessary. The 
Manchester Steam Users’ Association have on their books 
nearly 3000 boilers. During 1875 not one of these ex- 
ploded. If we turn to the records of past years we shall 
find, over and over again, the same statement repeated 
so often that it may be assumed that explosions are 
practically unknown among the boilers of the members of 
the Association. So much for one proof. Another 
was ‘supplied by Mr. Ramsbottom, formerly of Crewe. 
It is well known that the number of boilers for which 
Mr. Ramsbottom has been responsible is enormous ; yet he 
stated on Tuesday, that in all his experience he never had 
but one explosion which caused loss of life, and that 
occurred at Longsight, when he was comparatively a young 
and inexperienced man. We must, with such testimony 
before us, once more insist on the fact that boiler explosions 
can always be avoided, and that when they occur, neither 
the boiler nor any of the forces of nature is responsible, 
but simply a human agency. 
The fact that explosions were as fatal as ever last year is 
a convincing argument that, to use a hackneyed phrase, 
“something should be done.” What that something is 
remains to be seen. We confess we regard with much 
apprehension Government interference, especially if it is 
to take anything like the shape given to it by 
the Board of Trade. Shipowners and marine engine 
builders alike, groan under the oppressive yoke of this 
body, whose rules and regulations have been, not inaptly, 
styled fantastical and absurd. One of the speakers on 
Tuesday called attention to the circumstance that the loco- 
motive boilers of the London and North-Western Kailway, 
as designed by Mr. Webb, carry regularly and safely a 
working pressure of 1201b. on the square inch. If these 
boilers were under the control of the Board of Trade, not 
one of them would be permitted to carry a pressure greater 
than 69 Ib. on the square inch. As if this statement were 
not sufficiently condemnatory, another speaker stated that 
he was now building marine boilers with plates an inch and 
a quarter thick ! to satisfy the Board of Trade; although it 
could be shown, that taking into consideration the difficul- 
ties of workmanship, and thecharacter of riveted joints, plates 
3in. thick, would absolutely give a stronger boiler. “ Our 
energies are expended,” said the speaker, “not in trying 
to build good boilers, but to please the Board of Trade.” It 
is also well known that the Board of Trade inspectors by 
no means insure immunity from explosions. On the 
whole, we regard the suggestion of the Steam Users 
Association as the best that has yet been made. “ Let the 
occurrence of every explosion, whether attended or not 
with injury to person or property, be immediately 
reported by the boiler owner to the chief constable or 
superintendent of police of the town or district, and let the 
chief constable or superintendent of police be required to 





communicate the same to the Board of Trade in order that 
a searching investigation may be made. To this -end let 
the Board of Trade appoint a competent practical engineer 
to visit the scene of the explosion, investigate its cause and 
attendant circumstances, and report thereon. Should the 
Board of Trade deem the case of sufficient importance, the 
Board of Trade to institute a court of inquiry as in the 
case of a railway disaster under the Regulation of Rail- 
ways Act of 1871. On the completion of these investiga- 
tions the Board of Trade officer to draw up a clear and full 
report, not only on the cause and circumstances of the 
disaster, but also on the evidence given, accompanying the 
same with explanatory drawings. This report to be 
presented to the Board of Trade and made public, so 
that the information contained therein may be dissemi- 
nated as widely as possible. On the receipt of that 
report, should it contain clear evidence of culpable 
negligence, the Board of Trade to order an action to be 
commenced against the party held to be responsible.” 
The only objection we see to this is that it invokes the 
assistance of the Board of Trade. However, as the Marine 
Department of that body would have nothing to do with 
the matter, the results might be satisfactory. We presume 
that it is almost vain to expect any intelligent action in 
this direction from coroners’ juries; if, however, these 
gentlemen were compelled to take scientific evidence in all 
cases of boiler explosion, and could be persuaded to bring 
in a few verdicts of manslaughter when the circumstances 
warranted them, no interference on the part of the Board 
of Trade would perhaps be required. 

We have already referred incidentally to the use made 
of the surplus funds of the Association in carrying out a 
series of valuable experiments on the strength of steam 
boilers. To this end a boiler was constructed with great 
care by Mr. Beeley, of Hyde Junction. Mr. Fletcher, the 
chief engineer of the Association, has courteously placed 
drawings of this boiler at our disposal, from which the 
engravings which we give at page 216 have been prepared. 
Mr. Beeley left nothing undone to produce a really first- 
rate example of boiler engineering. The principal dimen- 
sions and particulars are set forth in the statement 
which accompanies our engravings, but it may be well to 
say here that the boiler was 7ft. in diameter and 21ft. 
long, made of ;7;in. double best iron. The flues were made 
with welded rings, flanged and jointed in the way shown. 
The experiments consisted in modifying various portions 
of this boiler, and then testing its strength by hydraulic 
pressure. The boiler was burst in all eleven times. 
The first test was made on the 9th of September, 
1874, and the last on the 4th of March, 1876; the 
outer shell, in preparation for the final tests, being 
entirely reconstructed. We must postpone for the present 
a minute description of the experiments and their results. 
Examples ofthe burst plates were exhibited on Tuesday, 
from which it must suffice to say that the following facts 
were to be learned, Double machine-riveted seams in this 
boiler gave way with a pressure of 3001b. on the square 
inch, the inner plate tearing away at the row of holes 
furthest from the edge. This is less than the strength 
usually assigned tu such joints; Wilson, for example, in his 
“Treatise on Steam Boilers,” giving the bursting pressure 
of a 7ft. shell with ,7;in. double-riveted plates as 342 lb., 
or about one-seventhin excess. The single-riveted joints 
stood 272 1b., which is practically identical with Wilson’s 
2741b. A manhole of the normal dimensions, unstrength- 
ened, gave way at 2001b. A cast iron steam junction 6in. 
diameter failed at 275 lb., the solid plate rending at each 
side and splitting the cast iron pipe. A cast iron nozzle 
for a blow-off cock, about 4in. diameter inside, failed in 
the same way with 295 lb., and a manhole strengthened 
with a cast iron ring was practically no better than one 
unstrengthened, giving way with 200lb. on the square 
inch. The facts are extremely suggestive and valuable, 
and the information acquired cannot fail to prove useful. 
In conclusion, we must add that much remains to be said 
concerning certain phases of boiler inspection which it 
would unduly extend this article to say here. We shall 
probably return to the subject in an early impression. 


THE SWAITHE MAIN COLLIERY EXPLOSION. 

THE official reports of the two Government mines inspectors, 
Messrs. F. N. Wardell and Mr. Thomas Evans, and of Mr. J. B. 
Maule, Q.C., who represented the Government at the late 
inquest upon those killed in the Swaithe Main explosion, form 
one of the most recently issued parliamentary papers. No one 
of the reporters can trace the explosion to apy one specific 
cause, yet all condemn the use of powder in seams so notoriously 
fiery as those of Barnsley and Silkstone; and there is an equal 
concurrence that the discipline of the pit was very defective. 
Powder can be abandoned, the discipline can be improved, and 
so, too, can the ventilation of certain districts of the mine; but 
it will not be an easy matter to keep thoroughly and constantly 
cleansed of gas the great goafs which the mistaken views of early 
mining engineers in this portion of the Yorkshire coal-field have 
left to their successors. But the goafs notwithstanding, they 
have to face that requirement of the Act which demands that 
“so much of the mine must be kept ventilated as to render the 
working places and travelling roads safe.’’ To prevent explosions 
in the future, Mr. Wardell would not only have blasting 
abolished, but he would likewise desire that the lamps used 
should be less open to criticism. The Government have done 
wisely in making provision for this report, and we mistake the 
colliery managers df Yorkshire if the state of things only two 
widely prevalent, to which it calls attention, is not gradually 
made to give way to reforms which may be troublesome to effect, 
yet are not impracticable. 


SUSPENDED TELEGRAPH WIRES, 


We have already called attention to the question of devising 
some alteration in the existing system of suspending the telegraph 
wires in mid-air. It appears quite certain, and is pretty gene- 
rally admitted by those who have the practical management of 
both the Government and railway telegraphs, that the present 
mode of communication between one town and another is highly 
inconvenient and liable to interruption by wind and snowstorms, 
In many parts of the country great lengths of wires, with the 
posts which carry them, are invariably blown down by a high 
wind, Such is the case with the Chester and Holyhead section 
of the London and North-Western line, the wires on which 





have been upset several times within the past few months. 
Snowstorms are equally detrimental in this respect, as has been 
so plainly shown by the storms of the past week and that on the 
night of the recent collision on the Great Northern. On both 
occasions miles of wires have been broken down, and the service 
of the country has been seriously interrupted. Engineers— 
amongst them Mr. Varley—have at one time or other made gallant 
attempts to overcome these difficulties, but their efforts have not 
met with the success they deserved. On railways the falling of 
telegraph wires and poles ‘across the rails may be a source of 
delay or even danger, as was the case last week on the Great 
Western, when the special train of the Empress of Austria was 
delayed several hours from this cause. In towns, overhead wires 
are far more dangerous to personal safety than elsewhere, and 
then, too, they are most liable to become oxidised owing to the 
action of the smoky atmosphere. The newspapers, in com- 
menting on this part of the subject, boldly advocate that all 
wires should be placed underground, They are probably igno- 
rant, in so doing, of the great difficulties which have to be over- 
come in adopting this course. For short ae of wires it has 
been found to answer pretty well, but in ost all instances 
where the distance has been great the earth currents—particu- 
larly in wet weather—have been so strong as to minimise the 
working powers of the wires, and even in many cases render 
them wholly useless. Even railway tunnels have this effect on 
the wires, although the latter are carried through them in gutta- 
percha insulating coverings. A tunnel three miles or so in length 
will frequently show thirty degrees of “earth” on an ordinary 
lineman’s galvanometer—an immense obstruction to the ordinary 
working currents. 


BLASTING POWDER IN MINES, 


THE question of the use of blasting powder in fiery mines 
still continues to occupy the attention of the Government, and 
a report made by H.M. Inspectors of Mines to the Home 
Secretary was published amongst the parliamentary papers a few 
days ago. The collective report made by these officers last year 
was referred back to them by Mr. Cross, with a request that they 
would re-consider the matter and furnish him with their opinion 
as to the propriety of further legislation, or as to the making of 
general or special rules to deal with the question. After a 
long discussion of the subject a majority of the inspectors were 
of opinion that some alteration of the law is desirable, but on 
endeavouring to determine what alterations should be made they 
could not agree as to detail. Messrs. Wynne, Brough, Alexander, 
Moore, and Wardell, were of opinion that explosives should be 
prohibited in mines where safety lamps were used, and that a 
short bill should be introduced into Parliament to that effect. 
On the other hand, Messrs. Dickinson, Evans, Willis, Wales, 
Bell, and Hall, thought that most of the explosions which 
have lately taken place were due to the violation of the first 
general rule, want of discipline and precaution, and that in those 
instances where it is necessary to discontinue the use of powder, 
there is adequate power under the present Act. They give place 
to no one in their anxiety to lessen loss of life from explosions, 
but in consequence of the wide difference in the circumstances of 
the inspection-districts, and in the difference in. the mode of 
working, system of ventilation, and discipline, it seems impos- 
sible for them to agree in recommending further restrictions as 
to blasting. At present where the mine is so fiery that, not- 
withstanding adequate ventilation, the issue of gas at the point 
of emission is so strong as to show a blue cap in the safety 
lamp, the use of powder is prohibited under the 8th general rule 
unless the ordinary work persons are out of the mine, and 
further, that no shots shall be fired unless it is safe to do so. 
The judging of the safety of the place where the shot is to be 
fired may in the first instance have to depend upon the judgment 
of the “competent person” appointed for the purpose, but on 
the question coming or being brought under the notice of the 
owner, agent, or manager, each of them becomes responsible 
for any infraction of the law, 








PRIVATE BILLS IN PARLIAMENT. 


Durine the week the House of Commons Committees have 
been very busy. On Tuesday, in Group B, Sir E. Beckett, Q.C., 
opened the case, and the evidence of the promoters commenced 
for the Brighton Borough Extension of Municipal to Parliamen- 
tary Limits Bill, The case was further considered yesterday and 
adjourned. The Hove Extension and Improvement Bill in the 
same group was withdrawn. In Group I the preamble of the Padi- 
ham and Hopton Local Board Bill has been proved. In Group K, 
on Tuesday, Mr. Venables, Q.C., opened the case, and evidence was 
taken for the Stockton and Middlesbrough Corporation Water 
Bill, to enable the Corporation to acquire the undertaking of ‘the 
Stockton, Middlesbrough, and Yarm Water Company; to con- 
struct further works, to improve the water supply, and to enable 
the corporation of Darlington to share in the undertaking. The 
consideration of these Bills was resumed on Wednesday and yester- 
day,and again adjourned. In Group 2, on Tuesday, the Committee 
unanimously decided that the preamble of the Sittingbourne and 
Maidstone Railway Bill was not proved. In Group 4, the oppo- 
sition to the Coombe-hill Canal Navigation Bill, to authorise the 
closing of the canal and disposal of the site, was withdrawn. 
Mr. Pope, Q.C., opened the case, and evidence was taken in sup- 
port of the preamble of the Great Western and Bristol and 
Exeter Railway Companies’ (Amalgamation) Bill. The united 
capitals will be £58,500,000, and the amalgamated mileage 1749 
miles. The Bill is opposed by the London and North-Western, 
Midland, London and South-Western, West Somerset, Somerset 
and Dorset Railway, Bristol and Portishead Railway and Dock 
Companies, and by the Corporation of Bristol. On Wednesday 
the promoters’ case for the Bill was closed, the Committee not 
desiring to take local evidence. The principal witnesses, there- 
for, were Mr, Castle, the deputy-chairman, and Mr. Wall, the 
general manager of the Bristol and Exeter Railway; Mr. Hub- 
bard, the chairman of the South Devon Railway, which line is 
for the most part the property of the Great Western and Bristol 
and Exeter Companies; and Sir D. Gooch, the chairman, and 
Mr. Grierson, the general manager of the Great Western Railway. 
The case for the Bill, so far, rests upon three grounds—viz., (1) 
that the two railways are continuous, and in natural affinity with 
each other, the lesser being leased to all intents and purposes in 
perpetuity to the greater; (2) that the proposed amalgamation 
accords with the principle of railway competition which Parlia- 
ment has always recognised in dealing with such cases, and will 
render the competition of the Great Western system with the 
South-Western system all the more efficient; and (8) that it will 
effect a considerable saving in the cost of management and 
working. Mr. Venables, Q.C., opened the case, and examined 
Mr. Allport for the opposition of the Midland Railway Company 
to the Amalgamation Bill. Yesterday Mr. Passmore was 
examined ‘on behalf of the Exeter and other chambers of com- 
merce. He stated that their opinion was that the exclusive 
control of the Bristol and Exeter line by the Great Western 
would be injurious to the interests of traders, and they had 
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lately passed a unanimous resolution to that effect. The chair- 
man stated that a number of chambers of commerce had peti- 
tioned against the bill, but the committee were of opinion that 
it was simply a railway question. The committee then consulted, 
and without calling upon the counsel for the promoters for a 
reply, declared the preamble proved, but added that they should 
require clauses to be inserted in the bill giving the Midland 
through rates and facilities of every description. The question 
of clauses was, however, deferred until Monday, after the next 
bill, which is an amalgamation scheme between the Somerset 
and Dorset and. the Midland and South-Western, had been 
“considered. In Group 5, on Tuesday, the Great Eastern Railway 
(Omnibus) Bill was further proceeded with. The Bill inter alia 
proposes to authorise the laying down of pipes and aqueducts for 
the abstraction of water for the use of the railway from the 
rivers Nene and Lea, The Duke of Bedford and the successors 
to the Middle Level Commission, which was first incorporated in 
1630, opposed the provision relating to the first-named stream, 
alleging that it would put it in the power of the railway company 
to draw off all the water in the dry season or summer months, 
Mr. Bidder, Q.C., leading for the opposition, took a preliminary 
objection to proceeding with this part of the Bill, as the question 
was now sub judice in the Court of Chancery, the Nene Naviga- 
tion Commissioners having appealed to that Court to restrain 
the railway company from unduly taking water as riparian 
owners on the river. Sir E, Beckett, Q.C., for the company, met 
the objection with the statement that the object of the Bill was 
not to override the Chancery suit. It had become absolutely 
necessary in the public interest, because if this source of supply 
were cut off it would result in the stoppage of the railway, as 
water could not be obtained anywhere else. The London and 
North-Western and the Midland were dependent for water upon 
the Great Eastern in their Peterborough district. The Com- 
mittee decided to go into this public case for the Bill, Mr. J. S. 
Valentine, C.E., being the principal witness called to support it. 
On the other hand, Mr. Addy, C.E., for the opposition, deposed 
that recent test borings in the neighbourhood of Peterborough 
had developed a new source of supply, more than sufficient to 
satisfy the daily wants of Peterborough and all the railways con- 
verging upon it. On Wednesday the Committee, after hearing 
Mr. Littler, Q.C., in reply to the opposition, and deliberating for 
some time with closed doors, came to the decision that so much 
of the preamble as related to the abstraction of water from the 
river Nene was proved, but a clause would be inserted in the 
Bill limiting the use of the water to the Great Eastern and the 
London and North-Western Railway Companies, and providing 
that the power thus conferred should terminate at the expira- 
tion of three years, by which time the proposed Braceborough 
Waterworks, near to Peterborough, would be carried out, from 
which it was hoped the railway companies could obtain all the 
water they required. The Shoreditch portion of the Bill was 
next proceeded with and adjourned. In Group 6, on Tuesday, 
the Cleator and Workington Junction Railway Bill (Landowners’ 
Opposition) was further proceeded with and adjourned. In 
Group 11 Mr. Cripps, Q:C., opened the case, and evidence was 
taken for the Burntisland Direct Mineral Railway Bill, to incor- 
porate a company with power to raise a share and loan capital of 
£238,000 for the construction of a railway twenty-two and a- 
quarter miles in length from Burntisland to Cowden-heath, on 
the North British Railway. -The consideration of these matters 
proceeded on Wednesday and Thursday, and was again .ad- 
journed. Before the Chairman of Ways and Means Committee 
the preamble was proved of the Royal Albert Hall (Reconstitu- 
tion) Bill. The consideration of the Romney Extension and 
Improvement Bill was postponed for a week. On Wednesday, in 
Group 2, the preamble was proved of the Westerham Valley 
Railway Bill to incorporate a company for making a railway 
between four and five miles in length, from the Dunton-green 
station of the South-Eastern Railway to Westerham. The line 
to Oxstead was abandoned. 

Yesterday, in Group 2, the preamble was proved of the 
Sittingbourne and Sheerness Railway Bill. In Group 1 the East 
London Railway Bill was considered and adjourned, as was 
also the Gorleston and Southtown Gas Bill in Group J. 

The referees have disallowed the Jocus standi of the North- 
Western, and Brighton Railway Companies, the Bristol Chamber 
of Commerce and Lady Waldegrave and Lord Carlingford in 
the matter of the London and South-Western, Midland and 
Somerset and Dorset Railway Companies Bill; of Tess Riparian 
owners, Ironmasters and Inhabitants of Middlesbrough and 
Darlington owners against the Stockton and Middlesbrough 
Water Bill; of the trustees of the late Mr. Cowan against the 
North British Railway (additional works, &c.) Bill; and of the 
Villiers-street owners against the South-Eastern Railway Bill. 
Before the Court of Referees on locus standi, on Tuesday, an 
important point was considered. The petition of Messrs. Daniel 
Mallet Britten and Robert Andrews Gilson against the South- 
Eastern Railway (Omnibus) Bill was objected to on the ground 
that the case was provided for by the 68th section of the Railway 
Clauses Act. Mr. Granville Somerset, Q.C., who appeared for 
the petitioners, said the Bill authorised the building of a railway 
brick embankment at Southwark, which would completely 
exclude all light from their premises, and destroy their trade, 
which could not be carried on elsewhere. The company claimed 
the right to inflict this injury under their Act of 1872, which 
the present bill proposed to extend; but Vice-Chancellor Hall 
had made a decree to restrain them from proceeding until the 
matter could be adjudicated upon, and, since this part of the 
bill would otherwise go unopposed, it would be tantamount to 
setting aside a decree of the Court of Chancery by an Act of 
Parliament if the petitions were denied a locus. Mr. Worsley, 
contra, quoted the case of the Skinners’ Company, who petitioned 
against the South-Eastern Railway (Cannon-street Extension) 
Act, alleging that the work it authorised at the bottom of 
Dowgate-hill obstructed the light of their ancient hall ; but that 
building being beyond the limits of deviation, the referees 
refused the locus upon the same objection taken to this petition. 
That case was on all fours with this, but there were several 
other similar authorities in “Clifford and Stephen’s Reports.” 
The court considered this to be a special and peculiar case, 
justifying a'‘departure from the strict rule of precedent, and 
allowed the locus standi, 

The Standing Orders ‘have been dispensed with in the case of 
the Dublin South City Markets Bill from the Lords ; and alsoin 
the case of the petition of the Earl of Essex against the Humbe: 
Conservancy Bill. ‘ 

The Coombe Hill Canal Navigation, Southwold Railway, 
Sutton Bridge Dock, and the London, Chatham, and Dover Rail- 
way Bills, are referred to the chairman of Ways and Means as 
unopposed, 

Petitions have been presented against the following Bills:— 
North-East Worcestershire Water Bill (2) not praying to be heard), 
Walsall Improvement Commissions Bill, (1) Dewsbury and Heck- 
mondwike Water Bill (Huddersfield Corporation against proposed 
additional vision), London and North-Western (new line) 
Bill, (1) Great Western and Bristol and Exeter Companies 





Bill (5 and 9 not praying to be heard), and the East London 
Railway Bill (5 not praying to be heard). 

The following petitions against pending measures have been 
withdrawn :—Of the Lancashire and Yorkshire Railway Com- 
pany and Mr. G. Burgoyne against the Dewsbury and Heck- 
mondwike Water Bill ; of the Great Western Railway Company 
and the Corporation of Birmingham against the Oldbury Local 
Board Bill; of the latter Corporation against the Smethwick Local 
Board, Tipton Local Board, West Bromwich Improvement, and 
Walsall Gas Bills ; of the Stockton and Middlesbrough Ironmasters 
against the Stockton and Middlesbrough Water Bill; of the 
Warrington Corporation against the Upper Mersey Navigation ; 
of the Midland Railway Company against the Wakefield 
Water Bill; of the Great Western Railway and London and 
North-Western Railway Companies against the West Bromwich 
Improvement Bill ; of the Vestry of St. George’s-in-the-East, the 
East London Water Company ; Messrs. Mann, Crossman, and 
others, against the East London Railway Bill; of the Bradford 
Corporation against the Lancashire and Yorkshire Railway Bill ; 
of the Midland Kailway Company, the Vestry of St. George’s-in- 
the-East, and the East London Railway Company against the 
London and Blackwall Railway Bill ; of Bolckow, Vaughan, and 
Co., J. T. Wharton, and the Newcastle-upon-Tyne Corporation 
against the North-Eastern Railway Bill; of the Lancashire and 
Yorkshire Railway against the Padiham and Hapton Local 
Board Bill ; of W. Fulton against the Paisley Water Bill ; of E. 
) against the Lancaster Water Bill; of the Metropolitan 
Board against the Midland Railway (New Works) Bill ; of the 
Rev. J. Rowen and others against the Ruthin and Cerrig-y-Driu- 
dion Railway Bill; of the Furness Iron Company against the 
Furness Railway Bill ; of the Bradford Corporation against the 
Kildwick Gas Bill; of the Tunbridge Wells and Eastbourne 
Railway Company against the London, Brighton, and South Coast 
and Tunbridge Wells and Eastbourne Railway Companies Bill. 
The opposition to the Southwold Railway and the Sutton Dock 
(Railway) Bills has been withdrawn. 

The following Bills have been read in the House of Commons: 
For the first time—the New Chichester and Midland Bill ; for 
the second time—the South Eastern Railway, Banbury and 
Cheltenham Direct Railway, and the Ruthin and Cerrig-y- 
Druidion Railway Bills ; and for the third time—the Derby Gas, 
Ely, Haddenham, and Sutton Railway, Manchester and Milford 
Railway, Scotswood Newburn and Wylam Railway and Dock, 
Shepton Mallet Water, and Folkestone Gas Bills. © 

The intended withdrawal, which we announced last week, of 
the North and South (Gravesend Tunnel) Junction Railway Bill, 
is accomplished. The West Riding and Lancashire Railway Bill 
has also been withdrawn. 

The first opposed Private Bills of the session origivating in the 
House of Lords were, on Tuesday, under the consideration of 
two Committees of that House. In the former the Dublin Port 
and Dock Board Bill was proceeded with and the preamble 
proved ; in the latter the Braceborough Water Bill was with 
drawn, and the costs of the opposition allowed. The Galashiels 
Municipal Extension, Police, and Water Bill was afterwards pro- 
ceeded with, and the case adjourned. On Wednesday the clauses 
were settled of the Dublin Port and Docks Board (Bridges) Bill 
and the Wakefield Commons Inclosure Bill, to vest the commons 
in the elective trustees for the use of the commoners, was pro- 
ceeded with and adjourned. The Galashiels Municipal Extension 
Police and Water Bill was further proceeded with and adjourned 
until Friday. The opposition to the Great North of Scotland 
(Amalgamation) Bill, before the Lords, has been withdrawn. 

Before Lord Redesdale’s Committee the preamble has been 
proved of Sillars and Wigner’s Patent Bill, unopposed. 

The Dublin (City) Steam Packet Company and the South 
_— Dock Bills have been read a second time in the House of 

or 
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THE INSTITUTION OF CIVIL ENGINEERS. 

Ar the seventeenth ordinary meeting of the session, held on 
Tuesday evening, the 21st of March, Mr. Geo. Robert Stephenson, 
he anc in the chair, the paper read was descriptive of ‘‘ The 

ydraulic Canal Lift at Anderton, on the River Weaver,” by Mr. 
Sidengham Duer, B. Sc., Assoc. Inst. C.E. 

The object of this lift was to transfer floating barges between the 
Trent and Mersey Canal and the river Weaver, and thus to 
afford an easy and expeditious means of communication between 
them, without the expense and delay hitherto incurred in tranship- 
ping goods. The idea of lifting the laden barges by hydraulic 
power originated with Mr. Edward Leader Williams, jun., Mt. Inst. 
C.E., at_ that time engineer to the trustees of the Weaver Naviga- 
tion. He consulted Mr. Edwin Clark, M. Inst. C.E., on the sub- 
ject, and after various designs had been considered, the arrange- 
ment of the details and the superintendence of the construction 
were entrusted to the author. The canal and river were close 
together at Anderton, but the level of the water in the canal was 

t. 4in. above that in the river. 

The water of the canal was conducted by a wrought iron aque- 
duct, 162ft. Gin, long, across an arm of the river to the end of the 
lift. This aqueduct was in three spans, of 30ft., 75ft., and 57ft. 
Gin. It was 34ft. 4in. wide, and a central web divided it into two 
channels, each 17ft. 2in. wide. This central web and the sides of 
the aqueduct were 8ft. 6in. deep, and formed continuous girders 
which carried the eqneneet and the water, 5ft. 3in. deep, contained 
within it. The total weight of the aqueduct and the water was 
1050 tons, or about 64 tons per lineal foot, Excepting at the end, 
where it rested on the masonry of a basin leading into the canal, 
the aqueduct was carried on cast iron columns. 

The lift was double; each half consisted of a wrought iron 
trough 75ft. long and 15ft. 6in. wide, capable of containing barges 
floating in water 5ft. deep. The sides of the trough were 9ft. Gin. 
deep at the centre and 7ft. 6in. deep at the ends, and formed 
girders to the weight of the trough, water, and barges, 
which amounted to 240 tons. This weight was transmitted from 
the sides to the head of a central ram, 3ft. in diameter, by 
cantilevers which radiated from the ram to the sides of the trough. 
The trough was thus arenes and moved up and down by one 
central vertical ram, which worked in a press sunk within a cast 
iron cylinder below the bed of the river. The pressure on the 
ram amounted to about 4? cwt. per square inch. ¢ trough had a 
lifting gate at each end, for the ingress and egress of barges, and 
there were corresponding gates in the aqueduct, so that boats 
could pass between the aqueduct and the trough according 
as they were to be lowered or had been lifted. The press under 
one trough was connected by a pipe, 5in. in diameter, with that 
under the other trough, and thus water contained in one could 
freely into the other, by an equilibrium valve in this pipe. There 
was also a small steam engine continually pumping water into an 
accumulator, to assist in the working of a lift. Piping 4in. in dia- 
meter passed from the accumulator to each of the presses, and the 
accumulator could be opened to either of thespresses as required. 
All the valves for working this apparatus were under the control 
of one man in a valve house on the top of the aqueduct. In’ work- 
ing this lift, when one trough containing barges and water 5ft. 
deep was at the top of the lift, the other containing barges and 
water . Gin. deep was in the river below. As the 
upper trough was heavier than the lower one, it followed that 
as soon as the valve on the Sin. pipe was opened, the 








upper tro’ descended and lifted the lighter one out of the 
river, until, by becoming in its turn immersed in the 
river below, it lost part of. its Foy ape and forced the 

e top of the lift, The valve salaries, 


lighter trough to within 4ft, 6in, of 
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on the 5in. pipe was now closed, and the remaining water in the 

ress under the descending trough was allowed to run to waste 
into the aqueduct. The trough co: ently descended into the 
river, and the it contained can tees lowered from the canal 
to the river. ilst this was going on the accumulator was 
opened to the press of the ascending trough, and this trough and 
barges were raised to within 6in. of the bay the lift. The es 
were lifted the remaining 6in. by letting this depth of water into 
the trough from the aqueduct. Thus a depth of Gin. of water 
over the area of the trough taken from the upper level was suffi- 
cient to lower one trough from the canal to the river, and at the 
same time, with a little assistance from the accumulator, to lift the 
other from the river to the canal. Automatic syphons insured a 
depth of 4ft. Gin. of water in an ascending trough. The edges of 
the gates were kept water-tight with india-rubber, and the sme 
material was for making a joint between the troughs and the 
end of the aqueduct,. The time required to lower one trough 
and to lift the other was three minutes, and the whole operation 
of transferring barges from the canal to the river and others at 
the same time from the river to the canal was eight minutes. Ina 
chain of locks at Runcorn having the same fall a boat could only 
pass one way in one hour and a-half. A very small staff was 
required to work the aj tus, and the total weekly expenses did 
not exceed £10, In ition to the time saved by this lift, com- 
pared with a flight of locks having the same fall, it was stated 
that when the traffic was equal in each direction only 6in. of water 
over the area of the trough were used, instead of 50ft. required 
by the locks. 

The lift was publicly opened by the trustees in July, 1875, and 
had given great satisfaction, ‘Ihe ironwork and machinery were 
constru by Messrs, Emmerson, Murgatroyd, and Co., of Stock- 
port and Liverpool, and the foundations, masonry basins, Xc., 
were carried out by Mr. J. W. Sandeman, M. Inst. ©.E., the 
present engineer to the Weaver Trustees. 








WAGES AND RAILWAYs.—The enormous expenditure of railway 
companies in wages and salaries is well-known, though the detailed 
extent of that expenditure is far from being fully appreciated. 
And it is tolerably well understood in the abstract that there has 
been of late a large and continuous increase on nearly every line of 
the sums spent under this head. We shall try to indicate the 
length of this expenditure and the extent of this increase by show- 
ing the exact sums so spent in a given period on certain representa- 
tive lines, the figures in each case being official, and collected from 
the various reports and balance-sheets of the companies indicated. 
It must, however, be prefaced by the remark that the amounts-so 
paid are only partly increased by the direct augmentation of wages 


and salaries paid to the servants and officials of the company. A ~ 


large proportion of the increase is due to the increased and still 
increasing staff necessitated by the extension of the block system of 
working. We will first instance the North-Eastern Railway, and 
collate the sums paid as salaries and wages for the last half year, 
and then state the amount of increase over the coresponding half 
of the previous year. The items are to be found chiefly in the six 
great spending departments of all railway companies, and they 
amount for the last half year to the following sums for the 
North-Eastern Railway : 


Wages. Increase. 

Maintenance and renewal of permanent way £108,288 .. £7,058 

e salaries, &c. . .. 8511... 157 
Locomotive power op se “we co, 00s, SOO cy SLSR 

ps om salaries, &c.. .. ee 494 
Repairs, &c., of carriages and wagons én 80,084 .. 2,942 

os s salaries, &c. .. 8,308 .. 42 
Traffic expenses oe ae ce ce poo, on. 826,726: ... 93906 
General charges—salaries . 19,505 .. 1,041 
Stationary engines .. .. 11,459 — 





£833,147 .. £46,223 

We have thus in the case of the great railway of the north-east of 
England ani increase within a year of no less a sum than £46,000; 
and we have a total directly spent in wages and salaries of £833,147, 
exclusive of other sums included in ye ene such as repairs of 
roads, stations, &c., of dock expenses, &c., so that the amount 
spent in wages by this company alone cannot be much less than 
million sterling im the half year. The North-Eastern Railway is 
one on which mineral and goods traffics are the preponderatin 
sources of revenue ; and we may now take as an instance one o: 
the great passenger lines—the Great Northern Railway. On it, 
for the same half year, the sums spent and the increase over the 
corresponding half of 1874 were as under :— 


Wages. Increase. 
Maintenance of way, works, &. ., .. .. £40,113 .. £2,587 
és iz salaries, &c. .. «. «. 4,326 .. 343 
Locomotive power Cy as aeoeed. wwe <e 94,782 .. 5,860 
Repairs, &c., of carriages and wagons oe 22,415 .. 2,167 
- - salaries, &C., ... «+ os 1,188 .. 50 
Traffic expenses .. .. .. «2 oe + 176,885 .. 19,136 
General cl es—salaries edhae Lint ee 15,058 .. 1,159 
Police dc 00s 0@ 0c 68 06 Op ee 4 782 65 


£355,494 .. £31,367 


Another example of a line on which the passenger traffic forms 


fully three-fourths of the whole is to be found in the South-Eastern 
ilway. On it, for the same contrasted periods, the sum spent, 
and the increase that sum presents, are as follows :— 


Wages. Increase, 
Maintenance of way, works, &c. .. .. .. £25,900 .. £706 
sa > _}) ee 1,462 .. 246 
Locomotive power 200 Sewine: me | ee nee 40,109 .. 2,278 
Repairs, &c., of carriages and wagons o4 17,436 .. —-— 
Traffic expenses .. . «2 se 08 oe oe 86,904 .. 4,871 
General chargesesalaries .. .. «2 «2 +s 9,148 ., 112 


£180,959 .. £8,208 
On this much smaller expenditure of £180,959 there is thus an 
increase about proportionate of £8208, We will now take another 
of the large lines on which the income is tolerabl: ually derived 
from passengers, merchandise, and minerals—the Midland Railway. 
On it, for similar periods, the total expenditure and the increase 
may be thus tabulated :— 


- Wages. Increase, 

Maintenance of way, &c. .. .. «. «. «+ £103,282 .. £12,837 
Locomotive power oo ce oo de see 6c, Samaee oe 10,08) 
” jes, &c. ¢ ee ee oe 10,048 .. 818 
Repairs, &c , of carriages, &c, oe 66° es 53,462 .. =. 3,728 
pe salaries, &c. note: 08 Ne 2,365 .. 9 
Traffic - 470,101 46,087 
. 868 


x enses O41) 08 leds 0d. | a6,) 908 1% 
General dheryte-~sslattos “oi. a ea 4 37,971 
£889,639 .. £83,398 

It may be necessary to add that in addition to the general causes 
of increased expenditure it had ial causes, such as a largely 
increased mileage ; and there would probably be an increased charge 
owing to the change made in the mode of opening the passenger 
traffic—that is in the period of transition. It is needless to riultiply 
instances, as the same vast changes and the same proportionate 
increase are to be found in the accounts of almost every railway 
company. In the four the sectional details we have given, there 
are totals thus :— 





Wages, Increase, 
North-Eastern oo cc ec co co £868,147 .. £46,228 
Great Northern eo ce co te co §©8656,408 '.. 51,867 
South-Eastern 8 eb ee ved oe 1 RRO ty 8,208 
Midland .. 1. «2 «so os oc «+ 889,189 .. | 88,398 





£2,309,239 .. £169,196 
In other words, two of the chief companies of England and two 
of subsidi rank spent directly in six months in wages and 
salaries 000, and the increased charge that sum indicated 
was £170,000 more within twelve months, And when to this vast 
sum the sums paid mdinoetiy Fer. Wagan Se added, it ini pee 
that these four agg have spent in the six months three 
millions sterling, chiefly for wages, and only a small part for 
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EXPERIMENTAL BOILER, MANCHESTER STEAM USERS ASSOCIATION. 
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In another page we have referred at some length to the pro- 
ceedings at the last annual meeting of the Manchester Steam 
Users Association, held in Manchester on Tuesday last. We 
illustrate here the experimental boiler, constructed for the 
Association by Mr. Beeley, of Hyde Junction, and it is not too 
much to say that this gentleman has given most valuable assist- 
ance to the Association in carrying out a long series of experi- 
ments, the precise details of which we hope to make public in an 
early impression. Meanwhile, the boiler we illustrate may be 
taken as an example of what a thoroughly good boiler of the 
type ought to be. For practical use as a steam generator, it 
would be better if 5ft. longer, but for the required purpose its 
length is ample. The experiments consisted in bursting the 
boiler by hydraulic pressure. The weakest portion, of course, 
invariably gave way. Various modifications were tried, as, for 
example, double versus single riveted seams. We have given 
particulars of some of the results at page 214, and we shall do 
no more here than give the principal dimensions of the boiler. 

The precise length of the shell is 20ft. 1bjin. The 
diameter inside the inner rings is 6ft. 1ljin. The shell 








plates are ygin. thick, of double best iron. The end plates—each 
in one piece—are }in. thick. The seams are parallel, and break 
joint by fifteen rivets. The transverse seams are single, and the 
longitudinal double riveted, except when special trials were 
made with single riveted seams. All the riveting was done by 
machine. 

The flues are jin. thick, and 2ft. 7in. diameter, the plates 
being welded up, and the ri put ther as shown in the 
engraving. The front ends of the tubes are flanged to the end 
plate. Angle iron 3in. x Sin. x y4in. 

There are five stays at each end above the tubes y%in. 
thick, secured with jin. rivets todouble angle irons 3in. x 3in. x fin., 
and two gussets at the front end below the tubes, yyin. thick, 
secured as above, and one gusset at the back end below the 
tubes, din. thick. In addition there are two longitudinal bolt 
—_ ljin. round, ends 2}in. diameter, secured with external 
and internal nuts and washers, the latter being 64in. diameter 
and gin. thick, of wrought iron. 








ON GAS BURNERS.* 
By Mr. J. Pattinson, President of the Newcastle Chemical 
Society. 


but imperfectly understood, even by those who know most about 
it. Great improvements have, however, been made in recent years 
in the constriction of gas ers, iting from the researches of 
Frankland, Bowditch, Sugg, Silber, the London Gas Referees, and 
others; but from many causes, chiefly perhaps for want of informa- 
tion on the subject among the general public, these improved 
urners have come but very slowly into use. The gas-fitters, to 
the choice of burners is usually left, often know as little 

the mibject as any one, and thus a wretchedly bad kind of 

is in many cases which burns the gas so as to destroy 


* Newcastle Chemical Society. 











a great portion of its light-giving power. In the present paper no 
attempt is made to describe even a tithe of the multiplicity of 
burners which have been invented. The object is simply to describe 
the results of an examination I have recently made of a number of 
burners taken off fittings in various of Newcastle, and to 
show how unfit these burners are to develope the light-producing 
properties of gas as com: with good burners, which may be had 
quite as easily as the ones. 

Gas burners may be divided into two great classes ; first, argands, 
such as give a ring of light and, require glass chimneys; and, 
second, flat-flame burners, which may be sub-divided into what are 
known as “‘ batwings” and “‘ fishtails,” so called from the shape of 
the flames they produce. 

In the experiments I have made, the gas used was of the same 
quality throughout the whole of the tests. It gave a light’equal to 
14°1 standard sperm candles when burnt at the rate of five cubic 
feet per hour in the standard argand burner, known as the Sugg- 
Letheby burner. Before about seven or eight years ago this was 
the best burner known, and as it was in use at the time when 
the Newcastle and Gateshead Gas Company obtained their Act of 
Parliament, it is still retained as the standard by which the gas is 
tested. It is but fair to state here that the quality of the gas was 








unusually low when the experiments were made, the gas usually 
being equal to about fifteen standard candles, It may be explained 
for the benefit of the uninitiated that the standard sperm candle 
with which the gas is compared is one defined in the Act of Parlia- 
ment as a “‘sperm candle of six to the pound, burning at the rate 
of 120 grains per hour.” 

I will first of all give the results of the testing of argand burners. 
The argand burner when properly constructed is the one best 
adapted for obtaining the greatest amount of light from common 
oat gas. The air supply, upon which so much depends, is most 
perfectly under control in such burners. Argand burners are cer- 
tainly more e ive in their first cost, and perhaps are more 
troublesome to keep in order than flat flame burners, owing to the 
occasional b of chimneys and other causes, but it will be 
seen that the amount of light they can produce in comparison with 
the latter is very great, and would soon compensate for their extra 
cost and the extra trouble of keeping in order, jally in private 
houses. They require the gas to be supplied to them at a uniform 
pressure, otherwise they are liable to smoke when the pressure is 

and more gas passes through than they can burn. They 
should, therefore, always be used with regulators for regulating the 
pressure of the gas. ese may be conveniently placed near the 
supply meter. 

n each of the following tables the first column shows the actual 
amount of gas consumed per hour in cubic feet during the experi- 
ments ; the second gives the illuminating power of the gas consumed 
expressed in standard sperm candles ; the third gives the illuminat- 
ing power calculated per five cubic feet of gas :— 


Argand Burners. 
Illuminating 


Cubic feet Illuminating power 
of gas power & cubic feet 
per hour. of gas per hour. 
Sugg-Letheby Standard .. 50 .. .. 1410 .. .. 1410 
Sugg’s “ Argand”.. 50 .. 16°90 .. ... 1590 
Bugg’s “ Improved London 
Argand”.. .. oo of 0 .. 


Do. oo cc cc UO oo 17380 .. « 
The common argand here mentioned waa one similar to a great 


number used in shop windows in Newcastle. It will be seen that 
with the Sugg’s Improved London Argand and Silber’s Argand as 
much light is produced when burning five feet of gas as is produced 
when burning seven feet of gas in the common argand, thus show- 
ing a saving of 40 per cent, over the last-named burner. 

at flame burners do not consume the gas so as to give as much 
light from a given quantity of gas as argands, is perhay 
chiefly owing to the circumstance that it is necessary to make the 
gas issue from the burner under a certain amount of pressure, in 
order to produce the required shape of flame, and this pressure 
causes a portion of the gas to mix with too much air, so that it 
becomes over-burnt, as in the Bunsen burner. The best flat flame 
burners are those in which this pressure is reduced to the minimum 
amount found necessary, and such burners generally have some 
contrivance for checking the pressure of gas supplied at the mains. 
But although flat flame burners are not so economical as argands 
in their consumption of gas, yet they possess other advantages 
which probably will always cause them to be extensively used. 
The first cost of the burner is very trifling, no chimneys are 
required, they are not so liable to smoke under varying pressures of 
gas as argands, and they are easily lighted and attended to. 

It is in this class of burner that the most extraordinary differ- 
ences in quality for burning gas so as to produce light have been 
found. The ihovhis table shows the results of my tests of 
various new batwing and fishtail burners which can be had in New- 
castle. Some of the burners were tried with different consumptions 


of gas. 
New Batwing and Fishtail Burners. 


Cubic feet Illuminati: power 
of gasused power “yy 5 cubic fay of 
perhour. candles. gas per hour. 


40 .. .. 502 .. 
50 . - 580 .. 
eo of 900 .. 
oo «+ 11°80 
+ 1421 . 
oe 10°20 .. 
-- 1160 .. 
+ 840 . 
+ 1090 .. 
8° 


Tluminating 
Kind of burner. 


Bray's No. 4 Fishtail .. 


Bray's No, 6 Fishtail 
Bray’s No. 8 Fishtail . 
Burner ee 
Bronner’s No. 4 Batwing. . 
8 Ne 4 Betwin i 
‘3 No. 4 4 
2 Burner ee ee 
Batwing, with narrow slit .. as 60 . 
Batwing used in street lamps - 1160 .. 
Fish with small platinum 
disc in flame +n. ee -. 1020 .. 
No. 5 Fishtail—metal top oe THO oe 


It is difficult to get exact uniformity in the same kind of burner 
of each manufacturer, and the above burners may be inferior to 
others of the same kind. They were, however, selected at random. 
The results show that the best argand burners produce upwards of 
one-third more light from the gas than the best of the flat flame 
burners, so that, taking light-producing properties alone into con- 
sideration, there is an advantage to this extent in favour of argand 
burners. Bray’s, Brénner’s, and Sugg’s are all burners. It 
will be seen that Bray’s No. 8 fishtail is much better adapted for 
burning the kind of gas experimented with than the No. 4and No. 6 
fishtail of the same maker, 

The next table gives the results of my trials of various burners 
recently taken from fittings in houses in several parts of New- 

e. 


oe 


Burners in use in Newcastle, 
Tluminating 
Cubic feet Tluminating power per 
of gasused powerin 65 cubic feet of 
per hour. candles, gas per hour. 


- O26 .. 
- 890 .. 
- 410 .. 
- 440 .. 
800 .. 


5°20 
7380 ~.. 


Kind of burner 


Batwing—metal top .. .. 
Do. \ double slit 
Fishtail, No. 3—metal top .. 
Do. do. steatite top 
Do. do. eo ee oe 
Do, No. 4— do... .. ae ae 
Do. No. 5— do... .. 50 .. . 


It thus appears that burners are in use in Newcastle which give 
a wk ny to only 37 candles, when burning the same quantity 
= of gas as, when burnt in a good argand, will give a light 
to 173 candles, or, if burnt in a good burner of its own class, 
will give a light equal to 124 candles, and such burners are very 
extensively used in Newcastle. Is it, then, a matter of wonder 
that we occasionally hear complaints of the bad quality of New- 
castle gas? By the substitution of good burners for these wretched 
ones, from three to five times the amount of light will be produced 
from the same amount of gas ; or, if the light of the present burners 
is sufficient, the same amount of light can be obtained from one- 
third or one-fifth the amount of gas. In the latter case, besides 
the saving in cost of gas, there is also the additional advantage of 
having the vitiation of the air in the room by sulphur compounds 
San ee ee the burning gas reduced to the same 
n 
It is in the hope that public attention will be called to this 
matter, and the wasteful misuse of gas prevented, that these results 
are now 








DgaTH OF Mr. MaRtIN.- ‘We regret to have to announce the 
i of Mr. Martin, the inventor of the anchor which bears 


name. Mr, Martin died at Brussels on Sunday last after a 





short illness, 
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3908. I Gets Chak Lene een a aie Liner toc 
ne z ; Pi 
, Webster, 


30. Improvements ; = oe lg prereerd George Ed 
ig eee yo epee  g 
76, Improvemen h Jena 


effecting y combustion of 
Grmmnariono 8 Sream, ton Geary, Woolwich, Kent.—7th Sumas 


91. Improvements in Concrete Buitpine, and in the 
—_ acer Henry Harding, mort NB Sth January 


105. d Boar. ARATUS, Edwin Poway 
Alcaander, Sout Sees a communication from 
Fairfax H Massachusetts, U.8.— 10th January, 


ee 

227. Improvements in Mera, Tornine La’ Sle Owen Sweet, 
He: Newton Sheldon, an James nae Marble uire, Boston, tame 

U.8.—A_communication from Henry Marcus g te 

an tae oe January, 1876. au B M 

mproyements in LLER Saatea, bson Buse; useum 

Works, Rye-lane, Peckham, Surrey. ae niveary, 1876. 

455. Improvements in RalLway Sionats, William George Colechin, North 
Broad-street, Warwick. 

463. Improvements connected with apparatus for Exarsrrine and Co 
Ino ale ape by the Peg een os or other —_ light, parts of which 
= to making ox lor other purposes, 

aelnten Te Lancashire.—4th oon 76. 


18) 
wo Taanevenentt in the Appiication of Maonetism for the ihe promation, 
Charles Weightman 


mee ye and eg prob np 
so. ™ Sercaiee betas Malan MaRrkino of piece goods and other 
and fabrics sold by length and in apparatus therefor, Andrew 
ive Torrance, Cannon-street, London.—s8¢th February, 1876. 
vements in STeaAM PREssURE, tn and other Gavags, 
“arnold Budenberg, Man —A com' ication from 
er and Christian Frederick ‘Dedecbow, Buckau, Magde- 





mae, G Germany. 

566. Improvements in 4g! for Dovsiine and Twistina Yarn and 
THREAD, James ng rg » Paisley, N.B.—11th February, 1876. 

570. Improvements in RoiueR SxaTes, George Friend, 4idstone, Kent. 

578. = mee phe “ool for spl to be — = a substitute for oilin pre- 

ration wi or spinning and other manufacturing purposes, 
onathan Scharr, Bradford.—1lzh February, 1876. 

608. Improvements in the ConsTRUCTION cee! Cbuaxtaus and paper ne eee 
for communicating force in the their le 
strain transversely thereto, Woodford ord Pilkington, Kent Campbell 
road, West Croydon, Surrey. 

612. Improvements in the manufacture of ARTIFICIAL FvEL, and in the 
treatment of the substance of which such fuel is composed, and in the 
method of moul: the same into blocks and of Wetted the latter 
= the purposes of combustion, William Haggett, Watford, Hertford- 


614. pn ag ee in Borryss for aerated or effervescent liquids and in 

ae therefor, John William, Hanley, Staffordshire. 

616. vernents in the construction and manufacture of Ruxwers and 
Tor Maye | for umbrellas and parasols, and ferules for umbrellas, 

parasols, and walking sticks, Thomas Warwick, Aston, Birmingham, 

618, An improvement a plicable to VELOCIPEDES, Henry James ber- 
lake, Maidenhead, Berkshire. 

620. Improvements in Spring Matrresses and other like articles, Henry 

ice, Burford-terrace, Terenure, Dublin. 

622. Improvements in Rotter Skates, William George White, New 
Malden, Surrey, and Francis Hawke Stevenson, Waterloo-road.—Lbth 
February, 1876. 

624. Improvements in Sream Sreerina Enarves and in the mode of 


actuating the same, parts of which invention are applicable to other 
engines, omas Haig Smellie, Claughton, Cheshire. 
626. Certain improvements in "the construction and arrangement of 


ne James Strick and William Evans, Swansea, Glamorgan- 


628. Imp in the fact of a CHEMICAL COMBINATION or 
pi sme i woe and in the processes em ployed therefor, which is or are 
designed for use either as a purifier or purifiers for bathing or other 
like purposes, or for the purpose of naw animal or vegetable sub- 
stances, Henry Bollmann Condy, Batte: Surrey. 
630. I in C the Cyiinpers of Steam EnGInEs 80 
as to work on the high and low-pressure principle, John Sturgeon, 


West Derby, rh ag 

632. hinery for a aud Twistine, Josiah 
Aked and David E an Halifax, Yorksh‘ 

634. An improved Satine Rink, Charles William Bradshaw, Smallbeath, 
Warwickshire. 

~ im vements in RarLway Wuee.s, Edward Alexander Jeffeteys, 

oor, Bradford. 

638” ‘Seaguetemente in Busu Keys or tools for fixing or removing screw 
bushes, such as are aj to casks, John Dunbar, Glasgow. 

644. Improvements in PorTaBLe Locomotive and other Exomves with 
multitubular boilers, George Arthur Biddel, Ipswich, Suffolk. 

646. Improvements in JacquarD Apparatus used in weaving, Bristow 
Hunt, serle-street, Lincoln’s-inn, London.—A communication from 
Ferdinand Adolphe Planchon, Paris, 

648. Improvements in Cut-nait Macuinery, Holman Price Fenby and 
Arthur Greenwood, Leeds. 

650. An improved AMALGAMATING and CoNcENTRATING Macuine for the 
—— of metallic ores, and for similar purposes, Charles Wright, 

resham House, London.—l6th February, 1876. 

os Improvements in the construction of Rotier Skates, Edward 

jer te Jobn Knox, Wi , Victoria-street, West- 


654. ements in apparatus for Lig oor or Movutpsno Bricks and 
other ev agree | articles of like kin Whieldon, West- 
minster-b a London.—A pe Be Min from Francois Durand 
and Ernest Louis Marais, Paris. 

656. Improvements in VarnisHEs for wood, iren, and other materials, 
and in the ) machinery for er method of applying it, Edward Kunkler, 
mdon, 

oe” improvements in means and apparatus for Layino and Unrrine 
Leyxetus of Tuses for subaqueous communication, Peter William 
net! Mew wr and Peter William Barlow, jun., Great George-street, 

Westminster. 

















660. te Padfield. De in apparatus for LuBricaTina SPINDLES, Thomas 
Platt, field, Derbyshire. 

666, Improvements in the methods of Usrrina the Epaes of kere Goons 
and of other goods by a welt covered seam by sewing machines, William 
Morgan-Brown, 8 ndon.—A communication 
from John Bigelow, Boston, U.S. 

670. Improved apparatus for use in Dyz1na Fasrics Inpico Bive, Joseph 
Firth, Leeds.—17th February, 1 

672. Improvements in Frours for SKATING Rinks, Falle Goary, Great 
Winchester-street- buildings, London. 

674. Improvements in Sewina Macuines, Thomas Chadwick and Thomas 
Sugden, Oldham, Lancashire. 

676. An ‘improved. ———— for Rotume Leatuer, Richard Gibson 
Harding and John Melbourne, Warrington, Lancashire. 

oe 5 - ~emcann 9 in Garpen or HorticuLtturaL Syrinces, George 

ik Sheath, City-road, London. 

*~. tTimprovements in Excavators, Philipp Cramer, The Minories, 

OH 

682. Improvements in Harvestina Macuines, Bernhard Samuelson and 
William Manwaring, bury, Oxfordshire. 

684. A new or improved apparatus for Surrortine Scarroipino, Alfred 
Robson, Newcastle-on-Tyne. 

688. New or improved machinery for the manufacture of na Wapns and 
— Non-METALLIC Dises, Samuel Blakemore Allport, B ham. 
690. in the ct of UNWELDED or OPEN JOINTED 
Sree and Iron Types, William Brown, David Brown, and William 

Weaver Vaughan, Smethwick, Staffordshire. 

692. Improvements. in the construction of Cuatrs and Rarts for TRaMWways 

a Derg similar purposes, James Langley and Samuel Cocker, jun., 
e 
694. Improvements in geen =| James Joseph Hicks, Hatton- 


garden, es eae  regater Be aw = 
. I ARPING Macuines, Thomas 
, Rochdale, Lancashire ‘ 
699. Im ents in the construction of Rotter or Waee. SKATEs, 
Mowbray Walker, Great College-street, Westminster, Thomas 
Hakes, Queen Victoria-street, London. 
700. a rel ay in BREECH-LOADING Fire-arms, Henry. Walker, 











708. Improvements in the manufacture of Waits Leap, Norman Charles 
Cookson, Newcastle-on-' 
712. bieica de. © fe mang Dense woh ee Oe 
713. I a : for Hi Coo! 
m2) EATING or KING 
provements in R. apparatus em) 
716. seeerenes in Rounan Staten Khonesst Willians Eraghes, Alloroft- 
road, itish Town, London.—19th February, 1876. 
718. Improvements in Looms for Weavina, Richard Goodair and Joseph 
Whit Lancashire. 


720. Improvements in Sieeve Links, Sourrarres, and other like fastenings, 
for articles of dress and jewellery, Thomas Rickett, Birmingham. 

72%. An improvement in Umsre.ias and Parasots, John Martin, Stoke 
N -road, London. 


724. Improvements in Szcurtnc Knos Hanp.es to the idles of door 

locks and latches, Richard Robinson, jun., Great Western-terrace, 
London, —21st Pang nay 1876. 

726. Improvements in Ssparators for trea’ ores, and for 


metallic 
similar purposes, W: Robert Take “Beothan mpton-buil 
—oo .—A — from George Snowden Redfield and Francis 
728. Improvements a il Apparatus, William Thomson, Glas- 


gow, N.B. 
734. Improvements in Stoppers for Borries for aerated and effervescent 
, Charles Claxton, sen., and Charles Claxton, jun., Lincolnshire. 
736. Improvements in machinery for CrusHine and PULVERISING STONE 
and other similar substances, mas Baldwin, Blackburn, Lancashire. 
oy 2 Serna in Rattway Sienars, Benjamin A! » Poplar, 
740. Improvements in means for Preventine Inyury to the Wrist or 
Fore ArM in Fatiino, Charles Henry Clark, Grove-road, Kingston-on- 


@8, 

742. Im; ents in machinery for Dovsiine S81LK, Corton, and other 
fibre, ~ Lawson Thackeray, Arno Vale, Arnold, and Kdward Glover, 
Radford, Nottingham.—2ind February, 1876. 

744. Improvements - the the penpaention of Cotours for Printina, Dveixe, 
or STAINING, securing orincreasing fastness in colours, 
George Betzo! a. Antrim.—A communication from Johann 

baum, Magdebu ¥ 

746. Improvements in Sastsing I otive Powsr from the varying —— 
Pn i = rature of the atmosphere, Joseph Durham Erskine 

u erley. 
Me ie vements in Borie Stoppers for acrated liquids, Charles Allen, 
-street, St. Ebbe’s, Oxfordshire. 

eh i ved machinery for Castine the Leap on Boarp Suir, Alexander 
Melville Clark, Chincery-lane, London.—A communication from Charles 

Kirtland, Milwaukee, U.S. 

754. Improvements in Boxes, PorTMANTEAUS, Cabinets, and other 
= sone § Frederick Jenkins, Regina-road, Tollington-road, 

756. Langveved machinery or mechanism for the manufacture of IRon = 
p> sary Toses, and other like structures, Robert Anderson 


ved machine for Currina DiamMonps and other ERE 
stones, illiam Robert Lake, Southampton-buildings, London.—A 
communication from Henry D. Stover, New York. 

762. An improved apparatus to Propuce Sounp as a Sunstitute for 
a Castanet, Henry John Distin, Tavistock-street, Bedford-square, 
London.—23rd February, 1876. 

766. Improvements in apparatus for CLEARING and Cartine Mup from 
Roaps, Gilbert Smelt a9 Dulwich, Surrey. 

768. Improvements in DREDGERS, Walter Robert Kinipple, Westminster- 
chambers, London. 

770. An improved process for the treatment of Skins and Hines previous 
to the tan: Alexander Herzen, Florence, Italy. 

774. Improvements in Pickers for Looms, Benjamin Rhodes, Thomas 
Brown Rhodes, and Joseph Roberts Stoney, Armley, Leeds. 

776. Improvements in CoNVERTING VEGETABLE and ANIMAL Fipres and 
Frerovs Susstances of various kinds into materials resembling wood 
and other hard or tough substances for use as a substitute for any such 
substances, Henry Edward Newton, Chancery- lane, London.—A com- 
munication from Alfred Joseph Macbay, Calcutta. 

778. Certain improvements in STEAM Beuans and in furnaces for steam 
boilers, and other purposes, Edmund Rees and Frederick Richardson 
Gledhill, Manchester. 

780. An improved Expansion Gear for steam Carl Pieper, 
og Saxony.—A communication from Carl J ah ‘Cario, N auto 


782. A Cart and Carriace Traction TROLLY, Gerard Coke Meynell, 


tehail-place, epee 
tus for Storrine VeuicLes and disconnect- 
vs or "dotaching the horse therefrom, Giuse * Y Francesco Coccapieller 
de Guggenbhit Rome, —24th February, 1 
790. Improvements jn Screw Propet.ers, Henry Samuel Eyre, Circus- 
road, St. John’s | Wood, London. 
794. Imp in Rock- 
and in machinery to be used oy 
Fensiss, Hatfield, Hertfordshire. 
796. A new or i d Pump, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Alfred Morris, Jeseritz, Pomerania.— 
25th February, 1876. 
801. Improvements in the construction of apparatus for Puriryine and 
on the Mtppi1Nnos of Fiour, Chailes Redwood, Macclesfield, 
C 








TONNELLING, and Saarr Sinkinc 
these , Herbert Newton 





807. An improved Wire Caste Towina Steamer for towing vessels and 
varges on rivers and canals and machinery therefor, Frank John Meyer 
and William Wernigh, Hedemann Strasse, Berlin. 

813. Improvements in the manufacture of ice, and in machinery for the 
same, and for other cooling and refrigerating purposes ; also applicable 

to the formation of skating rinks, Toranoske Masayas Nishigwa, Fin- 
Middlesex.—26th February, 1876. 

827. New or improved Sevr-actinc Expansion Gear for stationary steam 
engines, Max Alexander Starke, Hirschberg, Prussia. —28th February, 
1876. 

839, An improved system of public and other CLocks, John George Henry 
Hi Brixton-road, — 

849. An improved William Edward Wellin; -atreet, 

trand, Lor#ion.—A coninenientien from Emile Jean Baptiste Picard, 
Faubourg S*, Martin, Paris.—2vth February, 1876. 

875. yo ee in Sewing MacuINE Suutties, Thorsten Nordenfelt, 
St. Swithin’s-lane, London.—A communication trom Emil Ancarkrona, 
sonar Sweden. 





facture of Fincers for ReaPino and 
Mowine Macaines, ond in stamping and forging these and other 
articles of irou or — and in apparatus used therefor, James Frederick 
Philips, Noel-stree' Islington, London.—Lst March, 1876. 

903, “ the of SutpHates of Sopa and 
Porasu, and in the apparatus employed in such manufacture, John 
Catnmack and Alexander Walker, St. Helen's, 

909. Improvements in apparatus for the manufacture of Pitts, Thomas 
Sims Cocking, High-street, —— Kent. 

911. Improvements in apparatus to be employed when Castinc MeTais 
or ALLoys under pressure, Benjamin Joseph Barnard Mills, South- 
ampton-buildings, London.—A communication from Pierre Ludovic 
Van den Berghe, Paris. 





913. Improvements in the ae of Steam Boiters, John Cowan, The. 


fact: 


Vineyard, Garston, Liverpoo 
15. in the 





of Bricks, Tites, and other 
similar articles, and in the machinery or apparatus employed therein, 
Francis Chamberlain, Barnsley, Yorkshire. 

919. An improved Dovs.B-acrion Sprixnc Door Hince to open a door 
both ways, the hinge to be fixed in the top of the door instead of the 
bottom, as other hinges at present in use are, Gottfried Stierlin, Schaff- 
house, Switzerland. 

921. aon yh pars in machinery and a) tus for Mrxine Cuay for the 

of making bricks, = or other similar articles, William Short 
y, Leeds.—3rd M March, 18 

923. Improvements in pinky y™ Pxatina Suips, Forts, and other 
similar structures, which consist in the use of water or any —_ or 
fluid as a packing for armour clehte of steel, iron, or both, o 
metal or metals, or materials, Armytage Bakewell, Haniiten-seneee, 


Hendon, Middlesex. 

925. Improvements in RoLier and other Skates, Richard Robert Harper, 
Salisbury-street, Strand, London. 

929. Improvements in ROLLER Skates, George Clark, Craven-buildings, 
Drury-lane, London. 

933. Improvements in Rotter Skates, Charles Frederick Wood, Bir- 


935. Improvements in Srzam and other such like panve Pes ae Enaines, 
Alexander Guthrie, Gainsford-street, H “a 
le 


937. Improvements in SKATING RINKs, Charles ‘Clatnond, 1 
941. Improvements in Stzam Esoines, William Kaye, Huddersfield, 





Bi 

702. A new or papas for Exutsitira to stockbrokers, 

m ee certain Dagon which certain transactions 
effected, "Edward Couch man Beedell, Roa STN 


By 
704. Improvements in the Furniture of umbrellas, parasols, and sun- 
~— Samuel Townsend, Derwent illo Gouwe-veia, tin 3 Dulwich, 


7068. An An vimproved Pait or Bucket, Eugtne Domercgq, Rue de la Fidélité, 





Strasburg, P: 

Yor! 

WooutEn, Corton, Sik, and other such 
ge fi , and for cleaning 
the same, George R: 8 ton-buildi London. 

947. Improvements in Kitns for BurNino Bricks and other articles, 
William Robert Lake, Southampton-buildings, London. — A communi- 
cation from George Snowden Redfield, Chicago, U.S.—4th March, 1876. 

949. Improvements in the construction of Taps or VALvEs for ling 
and regulating the flow of steam, water, ou, ae fluids, Charles 
Stuart, Halifax, Yorkshire. 











951. Improvements in the manufacture of Boots and Suozs, Edwin Lee, 
958." Improvements in the manufacture of Pic Iron and in furnaces and 
apparatus used A’exander Melville Clark, asa 
London. — — communication from Charles Nimrod, Youngstown 
955. Improvernents in the manufacture of Gass and in epparatus there- 
PR a Atherton, ©, Helens, Lancashire. 
957. ror ts in M L TeLeoraPus, William John Venables 
961. Improvements in Pumrs, Robert Hall Ph 





963. Improvementsin SEWING) MACcHINEs, Willies Bes es, ay, 
London.—A communication from Pierre Du! 

965. A new or improved Boot Jack or a) tus off boots and 
shoes, Jean Doisy. Etienne Sarrazin, 

967. Improvements in Doucarts and other two-wheeled vehicles, John 

971. — em Fenine ta os the receptacles f 
. Im ve ic Liant Gas Merers, the los for 
con! and connections to the same, William Thomas Sugg, 
Tuneatebeen ‘estminster. 


973. Improvements in Bonpins for Spinninc Macuixes, Frank Wirth, 
Frankfort-on-the-Maine, Germany. — A communication from the 
Hanover Gummi Kamm Conipany. 

975. Improvements in Brick Makino Macuines, Alfred Tineont Newton, 
pe London.—A communication from William Graham, 


977. Improved apparatus for the Conversion of Hives into Learner, 
William Robert Lak: London. —A communica- 
tion from Charles Louis Royet, San Francisco, U S.—6th March, 1876. 

979. A new or improved Storrs for Fuasks and Borries, Edward Henry 
Stock well, bndnarety wipe Soho-square, London. @ 

981. thods of and apparatus for Preventine Incrus- 
TATION in STeaM iene and other analogous structures, William 
— Thomson, Lord:street, Liverpool.—A communication from 

06. fp Leloup, Bi um. 
mprovements applicable to SrorreRine and Fitiine of Borrues and 
drawing off contents of same, Frederick Baron Michell, Trurc, 








Cornwall. 
987. Improvements in Miners’ Picks, William Robert Lake, Southampton- 
» buil London. — A communication from Josep! yh J. Fewkes, 


hi 





Philad iphia, 
991. 'y for Scourine, POLIsHING, SEPARATING, 
and Fs tatps Wueat, William Robert Lake, 
comm tion from David Marks Richardson, Detroit, Michigan, 
U. S.—7th March, 1876. 
993. Improvements in Dry CLosets or Commopss, Charles Sydney Smith, 


997. be wtp on a in machinery for tte manufacture of Ti:zs from CLay 
and other plastic — John Morris, Barton-on-Humber. 

999. ture of CarBonaTs of Sopa, an‘i in the 

Processes and phan be used in such manufacture, Ernest Solvay, 


1001. Improvements in meaus or apparatus for eee Coins as drop 
into a donation or other box or rece, bert Mann Lowne, t 
End, Finchley, and James Joseph Hicks, tow garden, London. » 


1008. A new process for esretes Fout Gas, 
therefrom, : eicleht Be cbebnd. 


volatile products Lewis Thompson 
ens, Harrow-road, London. 

10v5. lnageevemnents in apparatus employed for Reovtatinc the ApMIs- 
— and Conpuctine of Air into Steam Boiver and other furnaces, 

Fn Waddington and William Garside, Halifax. 

mproved means for ADJUSTING the Hrtcur of Seats, SToo.s, 
uy TaBuEs, and Desks, Edward Corani, Regent's Park-road, 
London.—A communication from Jay Ess, Paris.—8th March, 1876. 

101). A new Reoisrerine and Granrixe Macuine for omnibus, railway, 
or admission tickets, Richard Theiller and Meinrad Theiller, Canonbury- 
road, Islington. 

1013. A new or improved apparatus for ConTROLLING or Reauiatine the 
Fiow of Water or Liquips in dwelling houses, factories, and other 
buildings, the same: being applicable as a water or liquid meter, 
Archibald Caldwell, Strath’ ‘0, N.B. 

1015. a in Rearersaino TitLs, Joseph Agate, Emsworth, 
Hampshire. 

1017. Improvements in Rotter Skates, Edwin Cambridge, Bristol. 

1019. Im 0 an cam alan William Joseph Geoghegan, Thurlow- 
road, London. 

1021. Improvements in Umpretias, Parasots, and other similar articles, 
Emile Uharageat, Boulevard St. Denis, Paris. 

1023. Improvements in WRinGExs, Herbert John Haddan, Strand, 
ra .—A communication from Channing Webster Littlefield, Bostcn, 








1025. inert in Stoppers for BoTTLEs or other VEssEzs, also applic- 
able to other purposes, and in a for filling and discharging the 
— of bottles or other vessels, Edgar Breffit, Upper Thames-street, 


° vements in Motive Power Enaines, Jeromiah Head, 
ME adele 

081. poate A Hypravtic Evevators, Alexander Melville Clark, 
“Sbeenehen London.—9th March, 1876, 


Inventions for Six Months on the Deposit of 
Ccmplete Specifications, 


1000. Improvements | in Steam ENGINES, Benjamin cuan® Sameeh Mills, 


London.—A 
Pasquale, Stella, and Pietro Giovanni Battista tenint D Diano Marina, 
Ttaly. 8th March, 1876, 

1044. Improvements in Vatves adapted for Enaines, ATMosPmegic 
Brakes for Cars, and for other purposes of a similar nature, Alexander 
Browne, South London.—A communication from 
Henry Emil ocees, Pittsburg. U.S.—10th March, 1876. 

1105. Improvements in Pxaoine Macuinery and in Wirt Peas to be used 
= the manufacture of boots and shoes, William Robert Lake South- 

-buildings, London.—A communication from Oscar Le Grand 
No le, ‘Chelsea, Ss. —l4th March, 1876. 














Patents on which the Stamp Duty of £50 has been Paid 


908. Carper or Power Looms, James Theodore Griffin, Upper Thames- 
street, London.—13th March, 1873. 

974. Fiurenixa Mmm William Renny Watson and Robert Andrew 
Robertson, w, N.B.—17th March, 1873. 

1252. RoTaRY a William Lloyd Wise, Caandioe-chasibers, Adelphi, 
London. —4th Apri, 1873. 

979. Steam BoILEr FURNACES, Joseph Ruston, Sheaf Ironworks, Lincoln 
—l7th March, 1873. 

1001. Lavine Pires, John Henry Johnson, Lincoin’s-inn-fields, London. 
—18th March, 1873. 

1045. Locomotive Enornes, George Spencer, Cannon-street, London, and 
Walter Mackersie Smith, Chand d.—2z0th March, 1875. 

969. a Motiox, Thomas Aldridge Weston, Birmingham.— 15th 
March, 1873. —~ 

977. Doma Compasses, William Storey Croudace, Dundes.—17th March, 


1873. 

1040, Pry or Prnw Winpina Macutnes, Edward Booth, Manchester.—20th 
March, 1873. 

1144. LAwn Mowers, Samuel Edwards, Salford.—27th March, 1878. 

989. KitcHEeN RANGES, Ebenezer Thornton, Bradford.—17th March, 1873. 

1008. Musica INSTRUMENTS, John Farmer, Harrow, Middlesex, and 
James Bailie Hamilton, Oxford.—19th March, 1873. 

1030. Guoves, Timothy Bevington, Wood- -street, London.—20th March, 


873. 
1808, Buaner for Wicks, Albert Marcius Silber, Wood-street, Lendon.— 

9th A 
ay ttracrse Mutezs, John Thurlow, Morley, Leeds.—17th March, 


1022. Dameme Learuer, John Keil’Tullis, Glasgow. N.B.—19¢h March, 
1873. 


1036. Corina Botties, Henri Adrien Bonneville, Piccadilly, London.— 
20th March, 1873. 

a Ramune aad poremeare be Benjamin Hewett and Samue 

jirmingham.—24 larch, 18 

1124, Wasnine Botrizs, James Joseph Harvey, Kidderminster.—26th 
March, 1873. 

1125. Sream Borers and Furnaces, Joseph Shuttleworth, Lincoln.— 26th 
March, 1878. 


995. Printine, Henry Francis Gough, Lorrimore-square, London.—18¢th 
March, 1878. 


1081. VENTILATING, Martin Tobin, Leeds.—24th March, 1873. 
1175. Woop-workina Macuines, Bernard Clark, Aston, Birmingham.— 


29th March, 1873, 








Patents on which the Stamp Duty of £100 has been Paid. 
715. SeL¥-actine Ti:1s for CasKs, Isaac Hudson, Stockport.—0th March, 
1869. 


809. Fiutertnec and Srramnine Liquips, Baldwin Latham, Westminster- 
chambers, Victoria-street, London.—17th March, 1869. 

831. Gas Bursers, William Thomas Sugg, Vincent Works, Vincent-street, 
London.-—18th March, 1869. 

1061. Stream Gzwerators, Willian: Edward Newton, Chancery-lanie 

on.-=7th April, 1869. 
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$14. TextTrLx Fasrics, Martin Rourke, Manchester—17th March, 1869. 
823. Looms for Weavine, John Carter Ramsden, Bradford.—18th March, 
1 


869. 
2989. Naitmakinc Macuryes, John Henry Johnson, Lincoln’s-inn-fields, 
London.—9th October, 1869. 


Notices of Intention to Proceed with Patents. 

520. Watcurs, &c., Gi Zaffira, Pentonville-road, London. 

528. Lamp Wicks, Frederick Henry Smith, Westbourne Park-villas, Bays- 
water.—9th ry, 1876. 

588. Stoves, John Jobson, Derby. 

oy ge Leatuer, William Lawes Jackson, Leeds.—1l0th February, 
1876. 

550. Street Sweerinos, &c., Alfred Fryer, Wilmslow. 

556. RaiLway WueEeEts, Alfred Lovell Smith, Dover, and Henry Alonzo 
Smith, Euston-square, London.—1l1th February, 1876. 

569. Woo., James Henry Vince, Bradford-on-Avon. 

581. Six, &c., William Hall, Leek. 

582. Heavy Orpnance, William Robert Lake, Southampt gs, 
London.—A communication from Henry C. Bull.—12th February, 1876. 

600. Fire-arms, Thomas Southgate, Burton t, London, and James 

ward, jun., St. James’-street, Westminster. —14th February, 1876. 

613. Prepartne Foon, &c., James Frederick Lovelock, Lansdowne-road, 
London.—15th February, 1876. 

643. Rotter Skares, Edward Orange Wildman Whitehouse, Thurlow- 
road, Ham: .— 16th February, 1876. 

- 679. Lace Macnivery, Geor a Dane-street, Nottingham. 

683. Gas, John Frederick William Niebuhr, Cavendish-chambers, London. 


—18th February. 1876. 

701. Om Lamps, William Wulferode, Fawcett-street, Kensington. —19th 
February, 1876. * 

789. Ice Rovxs, Frederick Noel Mackay, Liverpool. —24th February, 1876. 

797. Reriminc Crupe Ozoxerit, Carl Maria Peilsticker, Sydney-terrace, 

burn. —25th Fe ry, 1876. 

803. Rotter Skates, Hugo Low, Threadneedle-street, London.—A com- 
munication from Dr. Otto Braun.—26th February, 1876. 

829. EARTHENWARE Pires, John William Dennison, King-street, Cheap- 
side.—-28th February, 1876. 

853. Rotter Skates, Brice Tydeman, Cardigan-rvad, Bow.—29th February, 
1876. 


863. Pranorortes, Charles Edward Rogers, Massachusetts, U.S. 

867. Boots and Suors, Henry Bateman Goodyear, Pari 

883. Bricks, William Robert Lake, Southampton-buildings, London.—A 
John Bayard McPherson, 


communication frum Casper Shrom Bigler, 
and Lyman de Huff Gilbert.--1st March, 1876. 

920. Boots and Snors, William Robert Lake, Southampton-buildings, 
London.—A communication from Tne American Cable Screw Wire 
Company, Incorporated.—3rd March, 1876. 

043. SuGAR Cane, &c., Joseph Ducomet, Paris.—A communication from 
Louis Jules Theodore Quennesson.—4th March, 1876. 

983. GasaLiers, Wiiliam Robert Lake, Southampton-buildings, London.— 
A communication from Charles Deavs.—7th March, 1876. 

8868. Looms for Wravinc, John Butterworth, William Dickinson, and 
Christopher Catlow, Burnley.—6th November, 1875. 

3884. WeLpinc, FLancuine, and Snarinc Mera-pLates, George Plant, 
Miles Platting, Manchester. —9th November. 1875. 

3897. Rowine Gear, Edward Thomas Hughes, Chancery-lane, London.— 
A communication from William Lyman. 

8898. Prevention of Sickness, John Henry Brown, ' Western-road, 
Brighton. 

8901. Traction Enotnes, John Richardson, Perseverance Ironworks, Lin- 


hiildi 














coln. 

3908. Anchors, Edward Augustus Inglefield and George Charles Lennox 
Lenox, Billiter-equare, London.—1l0th November, 1875. 

8916. Warpino Macuine, Arthur Charles Henderson, Southampton-build- 
ings, London.—A communicauon from Oliver H. Moulton, Laura 8. 
Damon, Israel L. G. Rice, and Retire H. Parker. 

8925. Boots and Snoes, Edward Charles Vickers and Alfred Freestone, 
Clerkenwell, London.—1lith November, 1875. 

8931. Cosine the Necks of Borries, John Dobson Allatt, Montpelier- 
soos. Walworth, and James Ansdell Patton, Queen’s-row, Walworth, 

ion. 

2944. Steam Puowrnc, Thomas Cornforth, John Cornforth, jun., Frederick 
-Ratcliff, and William Henry Ratcliff, Birming’ 

Waterproor Coats, omas Marshall, Belfast, Antrim. —12th 
November, 1875. 

3954. Bieacnine Cotton, Thomas Fletcher, Newton Hyde, Cheshire. 

8955. Taeatinc Dry Soar, Thomas Shaw ani William Blackburn, Marshb- 
corner, Huddersfield. 

3956. Fiaurep Surraces, Henri Adrien Bonneville, Piccadilly, London. 
—A communication from Edouard Charton. 

3964. Looms for Wravinc, James Denby Lee and James Crabtree, Ship- 
ley, Leeds.—13th November, 1875. 

3967. Back-stents for Riries, Samuel Hill, Southwark, London. 

3970. Frsisuine PLates, George Nurse, Pen-y-Van, Pontymister, Mon- 
mouth.—15th November, 1875. 

3978. Measurinc Watery Henri Adrien Bonneville, Piccadilly, London. 
—A communication from Letitia Alexandrine Pascal. 

3981. CLeantnc Woot, Charles Normington Birkhead, Mirfield, York. 

3084. Steam Enouves, Henry Cherry, Aston, near Birmingham. 

3986 Teacuine the Pranororte, &c., Joseph Richard Atha, Ackworth, 
and John Terry, Normanton, York.—16th November, 1875. 

3989. Finrer Presses, John Bowing, St. Michael's House, St. Michael’s- 
alley, London. 

3991. Compass InpicaTions, Duncan McGregor, Glasgow, N.B. 

3992. — Macutves, Thomas Morison, Glasgow, N.B.—17th Novem- 
ber, 1875. 

4064. Composition for Bronzinc Corprer, &c., Louis Joseph Roucou, Bir- 
mingham. 

4065. Raisino Water, Antoine Pothetos, Southampton-buildings, London. 
—23rd November, 1875. 

4035. Sprnninc Fxames, Alfred Gilmore, Tandragee, Ireland.—25th Novem- 
ber, 1875, 

4126. Purirication of Gas, John Michael Butt, Kingsholm, and John 
Herring, Newmarket, Gloucester. 

4127. Steam Borter Furnaces, Dwight Foster Cameron, Southampton- 
buildings, London.—A communication from Horatio M. Smith, Moses 
W. Lester, and Franklin Lester.—27th November, 1875. 

4263. Furnace, George Scott, Giasgow, N.B.—8th December, 1875. 

4279. Sewine Macuines, Daniel Mills, Aston, Birmingham.—9th December, 
1875. 

366. Treatment of Meat, John Imray, Southampton: buildings, London. 
-— A communication from Jules Armengaud.—1l6th December, 1875. 

8. Steam Borters, Robert Boyle, Glasgow, N.B. 

5. Signature for Raimtways, Strenhouse Bairnsfather and Richard 
Harper, Salisbury-street, Strand, London. 

7. Motor Enornes, Frederick Edward Blackett Beaumont, Westminster- 
chambers, Victoria-street, London.—lst January, 1876. 

$1. — sng and Forcinc Breer, Thomas Henry Johns, Newport, Mon- 
mou 

43. Looms for Weavine, John Leeming, Bradford, York, and John Whyte, 
Glasgow.—4th January, 1876. 

76. GENERATION of SteaM, Hamilton Geary, Woolwich. 

79. Stream Borers, Hazelton Robson Robson, Glasgow, N.B.—7th 
January, 1876. 

105. Boat-peTachine Apraratus, Edwin Powley Alexander, Southamp- 
ton-buildings, London.-—A communication from Reginald Fairfax Hyde. 
—10th January, 1876. 

187. Air-vessELs, &c., Henry Law, Adam-street, Adelphi, London.—13th 
January, 1876. 

152. Merat Tunes, William Sumner and Eric Hugo Waldenstrim, Salford. 
—l4th January, 1876. 

211. Sream Enoines, Thomas Messenger and George Dundas Churchward, 
Dover.—19th January, 1876. 

7 eae or Potash, Peter Spence, Manchester.—24th January, 
1876. 

284. Burrers, Robert Henry Hepburn, Sheffield. —25th January, 1876. 

404. Exastic WHeeEt Tires, Francis Mulliner, Brook-street, Grosvenor- 
square, London.—lst February, 1876. 

482. Meraiic ALLoys, Perceval Moses Parsons, Melbourne House, Black- 
heath, London.—7th February, 1876. 

503.1 Rink Skates, Henry Macaulay, Kingston-upon-Thames,—8th Febru- 


ary, 1876. 
51s. Inpicatine Distance, Sidney Johnson, Strand, London.—9th Febru- 
ary, 1876. 
570. Rotter Skates, George Friend, Maidstone. 
574. Courtines, David McGill, Corbridge-on-Tyne, Northumberland. 
578. O1t Composition, Jonathan Scharr, Bradford, York.—12th February, 


1876. 
- pate InpicaTors, James Curren, Manchester.—l4th February, 


626. DistrrroRraTors, James Strick and William Evans, Swansea. 

629. Steam Pomprne, Martin Benson, Southampton-buildings, London.— 
A communication from Ezra Cope and James Riley Maxwell.—16th 
February, 1876, 

672. Skatine Ruvks, Falle Geary, Great Winchester-buildings, London. 

76. Rottinc Leatuer, Richard Gibson Harding and John Melbourne, 
Warrington. 

682. Harvestinc Macutnes, Bernard Samuelson and William Manwaring, 
Banbury, Oxford. 

692. Cnarrs and Rats, James Langley and Samuel Cocker, jun., Sheffield. 

7 or FasTENEers, George end, Maidstone.—18th February, 





695. - ~stgn— of Siipprnc, Charles William Hoe, Leadenhall-street, 
—1 


1876. 
. DIsTRIBOTING Manone, Robert Parker, Stranraer, Wigton, N.B. 
ge e+ ang for Borries, Charles Claxton and Charles Claxton, jun., 


739. SeLr-actinc Moses, John Leigh Taylor and Robert Ramsden, 
Gre¢ian Mills, Bolton.—22nd February, 1876. 
773. Bricks, William Love and George Love, jun., Malton House, Lan- 


chester. 

pet ae ae ene oy Rhodes, Thomas Brown Rhodes, and Joseph 

ley. 

782, Tnaction TROLLY, Gerard Coke Mvynell, Whitehall-place, London.— 
24 , 1876. 

813. Ice, Toranosk? Masayas Nishigawa, Finborough-road, London.—26th 
February, 1876. 

903. SutpHates of Sopa and Potasn, John G 


i aah, 4 
Walker, Lancaster. 

911. Castine Meta.s, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Pierre Ludovic Van den 
Berghe.—3rd March, 1876. 

925. a Skates, Richard Robert Harper, Salisbury-street, Strand, 
London. : 

945. Wootten Faprics, &c., George Rydill, Southampton-buildi 








as described with ough. In a 
ploughing and beanie’ land and sowing seed a cultivator tine is fixed 
in front of the plough body to run in the centre of the furrow. This tine 
breaks up the furrow before the mouldboard comes into action. A 
travel wheel behind the mouldboard drives a revolving fork, which 
fork bi ali pen ew id agente fig ben selene is deposited 
therein from a seed box behind the travelling wheel, the sowing apparatus 
being driven from the said wheel. 


$152. Preventine Fires, D. Cargill, Dundee, Forfar.—Dated 8th September, 
1875. 
The features of novelty which constitute this invention are :—First, 


ventilating the holds, cabins, and beormyt age) of steam and sailing ships 
by forcing currents of atmospheric through them as described. 





London.—4th March, 1876. # 
967. Doacart, John Osmond, Breakspeare-road, New Cross.—6th March, 
1876. 


All ha’ an interest in opposing any one of such application. 
should leave a in writing of their objections to such applications 
at a office of the Commissioners of Patents within twenty-one dayra of 
its date. 





List of Specifications published during the week ending 
1 March, 1876. 

2721, 1s. 6d.; 2728, 1s. 2d.; 2726, 10d.; 2731, 4d.; 2732, 10d.; 2733, 8d.; 
2734, 6d.; 2736, Is. 2d.; 27483 1s.; 2747, 6d.; 2751, 6d.; 2753, 6d.; 2759, 
1s. 10d.; 2760, 10d.; 2764, 1s. 6d.; 2766, 1s. 2d.; 2768, 10d.; 2771, 8d.; 2772, 
8d.; 2778, 6d.; 2779, 8d.; 2782, 8d.; 2783, 1s.; 2784, 4d.; 2785, 4d.; 2786, 
1s,; 2787, 2s. 10d.; 2788, 4d.; 2789, 1s, 4d.; 2791, 1s.; 2793, 10d.; 2794, 8d.; 
2795, 4d.; 2796, 6d.; 2797, 4d ; 2798, 4d.; 2799, 10d.; 2800, Sd. ; 2801, 10d. ; 
2803, 10d.; 2804, 6d.; 2805, 4d.; 2806, 4d.; 2807, 4d.; 2808, 10d.; 2809, 4d.; 
2812, 4d ; 2813, 4d ; 2814, 4d.; 2815, 4d.; 2816, 4d.; 2817, 10d.; 2818, 8d.; 
2819, 6d.; 2820, 10d.; 2821, 10d ; 2822, 4d.; 2828, 2s. 10d.; 2824, 8d.; 2826, 
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ABSTRACTS OF SPECIFICATIONS. 


3097. WarmMinG AND VENTILATING RaiLway CarriaGes, EB. Brown, Aston. 
—Dated 3rd September, 1875. 

This invention consists in utilising the waste steam and waste heat 
from the locomotive for warming and ventilating railway carriages. For 
this purpoee a flat metallic box is fixed underneath each carriage, consti- 
tuting a hollow bottom to the cai , the said flat metallic boxes being 
open at their ends, and coupled together by tubular connections so as to 
form a continuous passage for the steam and heated air underneath the 
carriages from one end of the train to the other. The current of steam 
and heated air is directed through the flat boxes underneath the carriages 
by means of a tube connected with the funnel or chimney of the loco- 
motive and with the metallic box of the first carriage. This tube is 
ete ey with a slide or valve for regulating the amount of steam and 

eated air passing to the carriages, or for permitting the said steam 
to escape into the atmosphere. By making an outlet, or an inlet and 
outlet, in the cwjviage, the ascending current produced by warming the 
carriage effects Sie ventilation of the carriage. 

8098. Foop ror Cattrie, A. A. Hely, South Lambeth-road.—Dated 3rd 
September, 1875. 

First, utilising, as food for cattle, the residuum of expressed grapes in 
wine-making, consisting of husks, seeds, and small stalks, by desiccating 
it as soon after expression as possible ; compressing it, if required, into a 
solid cake; and using the same either in the natural state or mixed with 
other known feeding substances, singly or combined. Secondly, utilis- 
ing the said residuum, thus desiccated, for human consumption, by 
freeing it from its seeds and stalks, and using the same as a cheap 
substitute for the raisins of commerce ; and also for obtaining therefrom, 
by admixture with water, under pressure, infusion, or dedoction, a 
potable unfermented beverage. 

3099. Sream Enaines, D. Adamson, Hyde,—Dated 4th September, 1875. 

This invention consists in certain improvements upon the compound 
steam engines for which former letters patent were granted to the 
inventoron the 9th day of January, 1861, No. 52. The present invention con- 
sists in the application of the impreved compound steam engines 
described in the specification of the said patent and others to marine 
pu . Also in superheating and in preventing the condensation of 
steam in the cylinders, valve boxes, side pipes, and connecting pipes of 
steam engines by means of heated oil. 

3103. Errecrinc Communication in Rareway Trains, K. yer, Finsbury 
—Dated 4th September, 1875. 

According to this invention a weighted lever arm mounted on one end 
of a carriage is held up by a trigger connected to a cord having pulls in 
the e and attached at the other end of the carriage to a lever, so 
that if by a pull on the cord the trigger is released, the weighted arm in 
falling strikes the lever of the next carriage so as to cause it to release 
the trigger connected to it, and so on from carriage to carriage until the 
last weighted arm is made to actuate an audible or visible signal. A 
communication is thus established throughout the train without any 
coupling or uncoupling in putting a train together being required. 
3113. Oreratinc on MetaLs, G. W. Beynon, Adelphi.— Dated 4th September, 

1875. 





A rotating cutter or other instrument for operating on metals and 
other materials secured upon a central shaft or spindle, or upon a 
revolving tube, socket, or sleeve, together with a small driven pulley also 
keyed or fitted upon the same shaft dr sleeve, and at a suitable distance 
therefrom. Both the pulley and cutter are contained within the length 
or distance apart of two handles, by which the operator performs the 
work to be done, varying the pressure and change in the position of the 
instrument upon the work to be operated upon, by employing an elastic 
driving band, and therewith rotating the izistrument at a suitably high 
velocity. Either one or both of the ends of the shaft which revolve 
within the handles or within the socket pieces of the handles, may have 
a square or round hole therein to form a socket for drilling, cutting, and 

lishing instruments which may be fitted thereinto and project there- 

rom. The rotating cutter, saw, or other instrument fitted between the 
handles, whether upon the revolving shaft or upon the revolving tube or 
socket, may be either of cylindrical or other shape, having cutting teeth 
or grooves arranged longitudinally or spirally around its periphery, and 
also at one or both ends thereof; and saws and such like instruments may 
be substituted for cutters and other instruments, and which may either be 
of cylindrical or other suitable form according to the work to be done, 
and such instruments can be speedily removed and others substituted. 
3116. Fioatine Vest, C. Le Sueur, King-strect, St. Helier.—Dated 6th 
September, 1875. 

This invention relates to a safety garment to be worn not onl: 
danger is anticipated, but tantly as an article of everyday clothing. 
Within the lining of an ordinary waistcoat are placed air-tight bags or 
flexible vessels made of india rubber or any suitable material, each air 
bag being provided with a flexible tube so placed within the waistcoat 
that it may easily be brought to the mouth of the wearer by the usual 
open front and without any unbuttoning of the garment. These flexible 
tubes are provided with suitable air valves permitting rapid inflation of 
the air bag by the breath of the wearer. 


3127. Ramway Brakes, A. Allen, Stoke-on-Trent.—Dated 7th September, 
1875, 


when 





875. 
The novelty in this case consists in applying railway brakes by a spiral 
spring, fixed in a cylinder, through the piston and rods operatin 
ing friction wheel and dru reing the said friction whee 


m, fo inst 
another friction wheel fixed to the = 


wheel or axle at the 
same time the drum, by a chain passing around it, raises a weighted lever 
which operates a rocking shaft connected to the brake-blocks and brings 
the latter to press against the wheels. The brake-blocks are released by 
compressed air acting through tubes and giving a feverse motion to the 
apparatus which brings the said blocks clear of the wheels. Also in so 
fixing a branch sa that, in the event of a tire breaking or the 
carriages leaving the rails or a coupling breaking, the end of such air-pipe 
is broken by coming violently in contact with the rails or ballast when 
the apparatus acts automatically. 
3135. PLovons, 8. Corbett, Wellington.—Dated 7th September, 1875. 

Tuis invention relates principally to improvements on inventions 
= wy e -— + e 9th om May, 1872, No. 731, and the Ist 

uly, 1874, No. . _In ploughs or machines for raising or lifting potatoes 
a single travelling wheel is employed. This wheel is placed behind the 





dly, preventing fire on board ships by means of carbonic acid gas 

conducting into the holds or other parts thereof in the manner 

described. Thirdly, the arrangements of apparatus for effecting the 

foregoing objects. 

3155. Anneatixo AND Mettina Pors, F. Ratclif’ and W. H. Ratcliff, 
Burmingham.—Dated 8th September, 1875. 

This invention refers to appli for directing and i sing the 
bas 5 under the pots or crucibles employed for annealing or melting 
me’ 

3243. Macnero-erecrric Macuines, 2. P. Al ler, Southampton- 
buildings. —Dated 16th September, 1875. 

This invention consists of certain peculiar methods of constructing and 
arranging the el ts or electro-magnets oe the generatin, 
cylinders of magneto-electric machines, aud to the modes of lapp' 4 
connecting the several coils of such magnets whereby curren’ 
quantity or of tension are ob . The same apparatus is applicable 
as an electro-motor when excited by a battery or magneto-electric 
machine. 

3574. Axe Boxes, R. Norfolk, Beverley.—Dated 14th October, 1875. 

The object of this invention is, First, to facilitate the moul and 
casting of axle boxes or bushes and other similar articles. Secondly, to 
insure greater accuracy in the castings than can be obtained by the usual 
usted: and Thirdly, certain improvemeuts in moulding and casting the 
screw thread on axle boxes or bushes and other articles and improvements 
in apparatus for effecting the same. 

3101. Atarm Sianats, E. Rowland, Mottram, Chester. —Dated 4th 
September, 1875. 

The invention consists chiefly of an inner fixed tube containing an 
explosive charge or cartridge, and an outer tube sliding on the same and 
acting, when released, as a hammer for e cartridge. 

3102. Gas Firrina, H. Carter, Manchester.—Dated. 4th September, 1875. 

The invention consists, in the First aa) in providing water slide 
gaseliers with a whistle to be sounded by escaping gas. In the Second 
place, in forming a reflector gaselier by fixing brackets around a silvered 
globe provided with an overhead concave reflector; and lastly, in electro- 
plating the burners, and in fixing therein cubes of pot to control the 
pressure 
3104. Power TRAVELLING Cranes, H. Ellis and J. Ellis, Salford.—Dated 

4th September, 1876. 

The inventors cause the band or rope for working the carriage on the 
tramway to along in two lines, and use two grooved pulleys one 
above the oleer the same shaft for each of the several movements. 
The band or rope as it traverses has one line running in one direction, and 
the other line in the reverse direction, and if the band is — or put 
into gear with one pulley, the carriage and all the working parts are 
turned in one direction, but if the band of the first line of band is 
removed from the first pulley, and the second line of band pressed or 
geared with the second pulley, all the motions are reversed. In order to 
shift the upper and lower lines of band or rope as required, they pass 
them over or in contact with grooved pulleys carried on studs on two 
armed levers, one pulley being at the end of one arm and the other pulley 
at the end of the other arm, and these arms are worked as required by 
handles and worm gearing. r 
$105. Currinc anp Foipina’ Paver, W. Conquest, Tudor-street.—Dated 

4th September, 1875. 

The cutting and folding blades have a peculiar motion imparted to them 
so that at the proper moment they my f give a forward thrust which will 
carry forward the sheet of paper into the nip of a pair of folding rollers or 
into a notch or recess made in a roller or cylinder to receive the shearing 
edge of the cutting blade. 

3106. Hicuianp Croaks, J. H. Rogers, Glasgow.—Dated 4th September 
1875. 











This invention consists in making the cloak and its cape of two kinds 
or B mporeoe of cloth, or of a two-sided or reversible cloth, and sewing the 
body part and cape parts together at the back edge of the sleeve holes in 
such a manner that the cape parts can be passed through the sleeve holes 
to either side of the garment ; and having the loose wing part buttoned 
up over the shoulder and also at the upper edge just below the fold of the 
collar, with a shoulder strap sewn to the garment at one end, and 
buttoned at the other, covering the row of buttons on the shoulder, 
while the collar when folded down covers the row of buttons at the 
top. 

3107. SEPARATING AND Dressina GRAIN, J. A. A. Buchholz, Hammersmith, 
— Dated 4th September, 1875. 

This mainly relates to improvements upon a previous patent, No. 4170, 
1874, = consists in details of the machine for the better working 
thereof. 

3108. Ornamentat Farrics, J. McPherson, Aldersgate-street.—Dated 4th 
September, 1875. 

This invention relates to improvements in the production or manufac- 
ture of ornamental fabrics suitable for being employed as trimmings for 
dress furniture, curtains, and other like purposes, such as necklets, 
armilets, or ornaments for the head or hair. For this a paper 
having a gilt, silvered, metallised, or other bright colourec surface 
is employed, which is perforated with designs by passing lengths or strips 
of such paper between rollers formed so as to cut out the desired design. 
Or the paper may be perforated by other suitable means, The perforated 
ornamental paper thus prepared is cemented or otherwise secured be se 
strips or lengths of velvet or other fabric of any desired width suited 
to the purpose to which trimmings of this character are to be applied. 
3110. Improvep Fapric, J. C. Ramsden, Lightcliffe, York.—Dated 4th 

September, 1875. 

This invention consists in the employment of wire twisted in a helical 
or spiral form. Some of the twisted wires or spirals are made with a 
right-hand and some with a left-hand spiral or twist. In manufacturing 
the said fabric the spirals are cut into lengths in accordance with the 
required width of the fabric, and they are interlaced into each other, a 
right-hand spiral and a left-hand spiral alternately, and held in that posi- 
tion by locking pins ing through them, which pins may either be of 
metal or other suitable material. 

3111. Arm Compressors, D. Greig, Leeds, J. Short, and J. G. Weeks, 
Bedlington.— Dated 4th September, 1875. 

This invention consists of improvements in the inlet and outlet valves 
of air compressors. The inlet valves are actuated by cams so arranged 
that the valves are opened at the commencement of each stroke of the 
piston and are kept open during the full stroke. The outlet valves are 
compound and constructed with a lesser valve in the cover of the main 
valve, the smaller valves opening as soon as the pressure of the | com- 
pressed air in the cylinder slightly exceeds the pressure of air in the 
delivery pipes, thus bringing the two into equilibrium. 

3112. Sreexino Apparatus, R. Howarth, Hull.—Dated 4th September, 1875 

The improvements relate to the means of controlling steam engines 
whtich actuate the rudder. 

8114. Corrine anv Spiirrina Woop, F. Holmes.and W. 8. Hopkinson, 
Peckham.—Dated 6th September, 1875. 

Cutting or splitting wood or other substances in a box, case, or chamber, 
fitted with knives placed horizontally and verticaily, and worked by a 
plunger by steam power. 

3115. Somes Reoutator, C. Campbell, Edinburgh.—Dated 6th September, 
1875. 


The feature of novelty constituting this invention is the improved 
tension holder. 

3117. Invector, A. A. Dixon, Shefield.—Dated 6th September, 1875. 

This invention relates to injectors for supplying water to steam boilers, 
and it consists in the provision of slits, apertures, or openings in the 
apex of the combining cone opposite the water pipe, into which cone and 
below which slits the steam cone is led and passed. The steam cone is 
simply screwed into an enlargement (forming a water chamber) of a 
casing enveloping both the combining cone and receiving cone, the latter 
cones being suitably screwed or cted together at a desirable dist. 
or space apart, and from which space an overflow branch leads. 

3118. Warcnes, B. J. B. Mills, Southampton-buildings. — Dated 6th 
tember, 1875. 

The invention has for its object improvements in watches, whereby 
their facture is facilitated and cheapened, and relates tothe employ- 
ment of a arrangement of gearing, | — keyless watches 








with anchor escapement may be made of s 
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$119. Improvep Fasric, W. Paton, Johnstone, Renfrew.—Dated 6th 


This invention consists in the rolling or of ordinary plaited or 
twisted braids or cords, close ee in el rows in tne same plane, 
either between two revolving discs, at the width or thickness of the 
braids apart or , 80 as to form this new or improved fabric in 


1840. Wasuine Macurnes, E. Firth, Oldham.—Dated 7th September, 1875. 

Two iron sockets are fixed on either side of the tub; in the base of such 
sockets are fixed three rollers, the centre one being ted and the 
two outer ones (which are raised a little above the level of the centre 
es lain—a fourth roller, which is also corrugated, and ‘provided 
with as) Ble having a crank handle, is dropped into the iron sockets and 





round, o or mal pieces, which are afterwards sewn tog 
ee Reged Rp p emer ary rows or lines of stitching ; or they may 
be cemented edge to edge, or on a ground or backing of cloth, paper, or 
other ivalent, and Pp d in hydraulic presses, so as to form 
small table mats or trays or mattings and cove! for floors, and 
other analogous , either flat or embossed up into shallow 
vessels or fi Kittle less in thickness than that of the braid or cord of 
which they are formed. When required for ae or floor-cloths 
the braids may be laid in parallel rows across the width of the piece; or 
large designs and pieees may be formed by laying the small pieces, of any 
desired form, together on the said backings, 4nd filling up e interstices 
between them with the rows of braids, in the manner of inlaid wood or 
straw work, The braids or cords out of which this new fabric is made 
may be formed in the usual manner of hard polished or soft fleecy or 
other textile form of threads or cords, with or without central cores, 
twisted out of silk, cotton, wool, hemp, flax, jute, manilla, or other 
suitable material, or mixtures of these, either with or without gold, 
silver, or other metallic laces or wires, in any variety of colours or textile 
structure in which these braids or cords have been used heretofore for 
ordinary ; the sewing or cementing of these together as a fabric 
forming the substance of this invention. 

3120. PreservATION oF ALIMENTARY SussTances, E. G, Brewér, Chancery- 

lane.—Dated 6th September, 1875. 

The materials are suspended in chamber and subjected to fumes from 
following composition :—5 yer cent. marine salt, 2 per cent. fine pepper, 
95 per cent. sulphur. 

3121. Creaninc Tix anv TeRNE Puates. W. Griffiths and T. Griffiths, 
Workington.—Dated 6th September, 1875. 

The operative parts of the apparatus are enclosed within a suitable 
casing, and consist essentially of rollers through and between which the 
plates are passed (the same being conveyed to the rollers in a cradle 
carried by an endless travelling grate); revolving wheels provided with 
radial fans or arms, by means of which bran is worked against the 
surfaces of the plates for the purpose of cleaning the same; guides for 
keeping the plates in a proper position ; and cylinders covered with fine 
and soft pod for dusting and polishing the surfaces of the plates. - 
$122. Turninc over THE LEAVES or Mysic, 4. Browne, Southampton- 

buildings.—Dated 6th September, 1875. 

The feature of novelty of this invention consists in turning over the 
leaves of music by means of a series of levers and clips by which the 
leaves are held. The leaves are taken one after another and turned 
round by a driver, which is put in motion by a pinion and quadrant, the 
said quadrant being in communication with a pedal by a series of levers, 
rods, and shafts. 

8123. Sewine TureEap, J. Keats, Newcastle, A. Greenwood and 8. Wain- 
wright, Leeds.—Dated 6th September, 1875. 

This invention principally has refi to cable laid cords composed of 
silk filaments, and such as have heretofore been made by hend. The 
object of this invention is to further improve the machinery and system 
of manufacture described in letters patent granted to John Keates, on 
the 10th day of June, 1871, and numbered 1542. 


$125. Ramway Brakes, J. Y. Smith, Pittsburg.—Dated 6th September, 
1875. 








This invention relates to apparatus which is chiefly designed to facili- 
tate the working of the continuous vacuum brake, which is described in 
the specification of the former letters patent. The said invention relates 
partly to a peculiar form of pump. Another part of the said invention 
relates to peculiarly formed levers for operating or adjusting the brake 
shoes. Another part relates to an improved construction of the ejectors. 
Another part relates to the construction of ventilators for railway carri- 
ages, with supports for cords or chains for communicating with the 





wane. Hogs, W. R. Lake, Southampton-buildings.—Dated 6th September, 
1875. 

This invention has relation to hoes, and it consists in a hoe which is 

tiffened at its contracted part by making such part concave or convex trans- 
versely, forming ari arch from edge to edge, and flaring toward the blade 
and flush therewith at its terminus, also in a hoe which is cut out of a 
single piece of metal with ears on opposite sides of a narrow transversely 
curved portion, 
8128. Fire Bars, RX. J. Ellis, Liverpool.—Dated 7th September, 1875. 

The features of novelty which constitute this invention consist in im- 
provements in that class of fire-bars known as tubular or water circulat- 
ng fire-bars and parts appertaining thereto, such fire-bars being also used 

to heat the feed-water supplied to steam boilers, and in improvementsand 
modifications on a former invention for which the inventor obtained 
letters patent dated 26th February, 1872, No. 611. 

8129. Games, FE. F. Tomkins, Stockwell.—Dated 7th Saptember, 1875, 

The features of novelty which constitute this invention are :—The 
different arrangements of outdoor and indoor games played by means 
of different coloured balls or roses and crowns impeiled against one 
another by means of strikers or battle-axes, so as to enter or pass 
through hoops or goals provided with bells or other indicators and dis- 
tinguishing colours. 

3130. Sreerine Apparatus, H. E. Lester and G. Hallett, Victoria Docks. 
—Dated 7th September, 1875. 

This invention relates to improvements on what is known as H. EF. 
Lester's bridge steering y emyggess and mainly consists, as adapted 
thereto, of adouble chain drum, mounted on suitable framework pro- 
vided with grooves which twist or turn like portions of a screw or spiral. 
Around said drum, in which are grooves for chains to run, is a cogged 
wheel, into which gear two smaller wheels which take again into another 
cogged wheel of size as desired, and revolution is effected by ordinary 
steering wheel fixed to last-named cogged wheel. The chains pass from 
underside of drum in opposite directions to the tiller ; and a bell, gong, 
or similar alarum is struck each time rudder is amidships. An expand- 
ing regulating screw is fixed on each side, connecting chain to tiller. 
ee G. Whyte, Elgin.—Dated 7th September, 

1875. 





The invention mainly consists in substituting, for the series of insulated 
elastic metal conductors described in letters patent granted to the inven- 
tor, bearing date October 27th, 1874, No. 2722, insulated metallic rods 
and tubes having ball and socket or other universal joint, said rods and 
tubes being placed at the ends of the carriages, and maintained in posi- 
tion by springs or weights, one rod and one tube being fixed to the carri- 
age, on each side of the centre line, so that same are coupled and form a 
metallic connection between the carriages. The rod and tube of the 
engine or tender is connected to electric bell and battery, and the rod on 
guard's van with an electric bell. A third metallic way for the train is 
by use of the rails, A battery in the van is connected to electric bell 
through the wheels to the rails. Switches are provided for completing 
the circuit. Arrangements are described for warning the engine driver 
of the carriages becoming separated, and also arrangements for prevent- 
ing the bell ringing by vibration of the carriages. 

31386. Swivets, G. Edmonds and E. Edmonds, Birmingham.—Dated 7th 
September, 1875, 

This invention refers to the loops of swivels and watch keys, and 
consists in making and connecting the said loops in the following 
manner:—The loop is made from a jax of wire bent into a nearly com- 
plete ring, and between the ends of this ring a cup-like collet, made by a 
drawing through process, is soldered, the closed end of the cup-like collet 
projecting into the loop. A neck is made in the stem of the body by 
compression, and the cup-like collet of the loop is passed over the head of 
the stem, and by means of a pair of dies the open end of the collet is 
compressed or forced into the neck of the stem; the loop is thereby 
securely connected to the body of the swivel or watch key, and is at the 
same time capable of swivelling or rotating upon the body. By this 
invention the manufacture of the loop is economised, the qtianey 
ae collet is dispensed with, and there is no projecting head within 

¢ loop. 

3187. Hyprocarnon Vapours, W. Young, Clippens, Renfrew.—Dated 7th 
September, 1875. 

The feature of mpi | which constitutes this invention is the process 
and apparatus by which the same is carried out substantially as set forth. 
3188. Prorectine Surps, B. L. Thomson, Ingram-court, Fenchurch-street, 

and T. Conolly, Kingsland.—Dated 7th September, 1875. 

This invention has for its object protecting iron or other vessels, or 
other submerged or we submerged surfaces, from fouling, corrosion 
deterioration, and decay. For this purpose copper plates are employed 
coated with adhesive and insulat d 


3139. ae Paper, H. Kellogg, ‘Milford, Connecticut.—Dated 7th 


The inventor takes waste leather shavings or clippings of any and all 
kinds and cleanses them from impurities, and then passes them through 
a pulping machine, and when disintegrated he adds fibre of ‘‘ long 
staple” to give tenacity, and adds gelatine, and heats the mass by 
means of steam, and when thoroughly incorporated runs the mass 
through an ordinary paper-making machine to produce sheets or rolls, 
which are then tanned and afterwards “rolled” and “softened” and 
dyed, and impressed or stamped if required. The pulp when prepared 
may, however, be deposited upon one or both sides of an open woven 
tissue. oS Wie hein of raw hides and skins are “ pulped,” or 

are Pieces of waste leather and and 
—— A pulped prepared, 








held there by means of two stout spiral springs which are 
to the sides of the tub by means of two metal eyelets. 
$141. Dyeie, J. Copley and W. Jennings, Nottingham.—Dated 7th 
September, 1875. 

This provisional specification describes an apparatus consisting of a 
cage which is capable of rotating inside a kier. The cage is formed of 
perforated steam pipes. There is also a perforated coil of superheated 
steam pipes at the bottom of the kier. 


8142. Grates, W. R. Lake, Southampton-building 
1875. 





—Dated 7th September, 


‘These improyements comprise a cylindrical revolving grate or drum 
grate set with its longitudinal axis at aright angle to the longitudinal 
axis of the furnace fitted with fire-bars parallel with the shaft on which 
it revolves, and combined with a peculiar self-acting feeding apparatus 
for the fuel, At the back of the drum te is a small common grate 
formed of bars lying parallel to those of the drum. 

3148. Enaine, W. R. Lake, Southampton-buildings.—Dated Tth September, 





1875. 

This said invention relates to an engine of novel construction, which 
may also, by slight modifications of its parts, be adapted to serve as a 
pump ora meter. The peculiar feature of the said invention is a piston 
working to and froin a cylinder, and provided with valves, which are 
Sparated or adjusted at each stroke of the said piston by coming in con- 
tact with the cylinder ends or heads. 


Se Brey Enaings, J. L. M‘Kim, Nottingham—Dated 7th September, 
1875. 


For a single engine, the inventor employs an axle carried by bearing 
brackets bolted to a bed plate which supports a hollow annular steam 
chamber, provided with inlet and outlet ports, the inner circumference of 
the chamber is slotted throughout, to allow of the passage of a lever 
carried by the axle, the lever has a piston at its outer end, which is re- 
volved in the chamber by steam pressure; the slotted circumference forms 
a seating for a ring valve, which is closed steam-tight by a combination 
of springs, there are levers or tappits on the axle to operate the slides of 
the inlet and outlet ports. A r d engine ists of similar parts, 
operated by the exhaust steam from the first engine. 


$145. Sewina Macuines, L. Heinrichs, Luton, — Dated 7th September, 
1875. 





This invention relates to improvements in sewing machines of the 
character described in the specifications of letters patent granted to 
A. V. Newton, dated 30th August, 1863, No. 2151, and to E. Hughes, 
dated 7th of June, 1867, No. 1677, in which a vertical needle is arran; 
to work in combination with two transmitters moving in curves. Other 
machines have also been arranged with apparatus acting in place of 
transmitters. According to these impr ts, sewing hi of this 
character are arranged with a vert: call needle, and with one steel and one 
stuff supporter, both being straight. 


3146. Umprettas, J. C. Hurcombe, New York.—Dated 7th September, 1875. 

The said invention is carried into practice by means of a metallic pro- 
tecting device, a compound eyelet — of an eyelet and ring 
attached to the silk, cotton, or other covering of the umbrella or parasol, 
or to the glazed muslin or other material comprising the case or sheath so 
as to confine the fabric between the two parts of the eyelet. 


$153. OxipeE or ManaaneseE, D. Dow and J. Telfer, Glasgow.—Dated 8th 
September, 1875. 
The features of novelty which constitute this invention are the im- 
rovements or treatment described for obtaining oxide of manganese 
froea the chloride for facturing nitrates acid for obtaining free 
chlorine from chlorides. 


- Guass, J. A. King and J. Little, Dublin.—Dated 8th September, 
1875 














The invention consists in cofistructing the tank in a round or angular 
form at each end, so arranged that any repairs required can be done with- 
out the works having to be eeeegess or the melted glass getting chilled 
in the tank, and without any hindrance to the manufacture. Each of 
the fire-bar furnacesis connected at a central point to each round or 
angular end of the tank, and on each side of such central point or place a 
vacant spice is left, and it is owing the provision of these spaces, 
which will be covered on the tops and close at the bottoms, that the 
current of refrigerating or cooling air will be entirely dispensed with, the 
fire passing over the tops of the space-, and so on over the round or 
angular ends of the tank, 

3156. Toys, H. EB. Newton, Chancery-lane, —-Dated 8th September, 1875, 

The ye (whatever they may be intended to represent) are composed of 
blocks of wood, the ends and parts of the sides oF which are formed with 
a double set of grooves, one set crossing the other so as to form a number 
of square pins aounaee in right lines and equidistant apart, so that the 
pins of any piece will fit the spaces of any other. piece, and thus enable 
the object to be bent in four different directions, 
$157. Warer-cLosets, J. Grave, Manchester.—Dated 8th September, 1875. 

This invention consists in making the basin of an improved shape, that 
is to say, placing the off passage eccentric to the basin, and in an 
improved mode of admitting the flushing water to the basin, whereby the 
basin is thoroughly cleaned by the flushing water. 


— Strive Vatves, H. Chancellor, Salisbury-street.—Dated 8th September, 
1875. 


Forming, arranging, and disposing slide valves, say for locomotive 
engines, and in other cases where the slide valves are arranged and dis- 
posed between the cylinders in the following manner, On the back of 
each slide is formed (instead of on the front) the flange or working surface 
between the valves, whilst the face of each slide working against the 
steam ports of the cylinders is surfaced up and fitted in the ordinary way. 
The back of each slide (working back to back) has a dovetail or other 
form of guiding piece thereon working into a corresponding dovetail or 
other form of groove formed on the opposite valve back. The proportion- 
ing of the faces as also of the valve passages being in each case adjusted 
to the work that has to be performed ; the movement back and forth of 
the slides is effected by a surrounding frame or strap, having the valve 
rod at each end passing therefrom Mgt a gland at each end of the 
steam chest in the ordinary way. In horizontal cylinders, such as in 
locomotive engines, where the cylinder ports are face to face, the inventor 
prefers to make his valves as described, and broader at the lower gides or 
tapering upward, andin like manner forms the valve chest correspondingly 
to receive them, and fits the valve chest (common to both) suitably to 
enable the adjustment and regulation of the valves to be effected indepen- 
dently from the exterior. The port in each valve should be longer than 
the ports in the cylinder face, and provision be made for the reduction of 
the friction of the moving valves by the introduction of a central bearing 
strip or surface upon which the lower ends of both flanches would be 
borne and travel, and in like manner the cover of the valve chest may 
have a similar arrangement for adjustment and for receiving the upward 
pressure due to the increased underside area of the slides. A friction 
roller or rollers of suitable width and suitably disposed may be sub- 
stituted for the central bearing mes or adjusting pieces. The surround- 
ing frames or straps within which the slide valves are contained, and by 
which their respective movements or travel are communicated to them, 
are of somewhat greater height than the depth of the body of the slide 
valve, between the back flange and the valve face; and where the slide 
chest is taper and the cylinder faces are inclined towards each other, 
these frames or straps should lic parallel with the cylinder faces or with 
the ports of the cylinders respectively, and so be inclined at an angle 
towards each other, as before stated. e steam chest may, however, be 
parallel and not inclined from top to bottom, and the valve frames or 
straps be correspondingly disposed. 
$159. Catoric Enoines, 0. Stenberg, Helsingfors, Finland.—Dated 8th 

September, 1875. 

The cylinder terminates behind in an inverted head exposed to the 
furnace heat; the piston terminates behind in a sheet iron cooling head ; 
between the piston and the cylinder head there is a partition receiving 
reciprocating movement from a cam. 


=e. CRraNK-aRMS, J. Shuttleworth, Keighley.—Dated 8th September, 


875. 

This relates principally to the crank arms employed in looms for 
weaving, but is also applicable to other crank arms ; and these improve- 
ments consist in rendering the cotter or wedge self-acting or adjusting. 
This the inventor effects either by means of a spring or weight applied 
to one end of the cotter, by which means it is afwage kept tight out 
causing too much friction at the bearings, as is the case when the cotters 
are hammered or otherwise forced into position. 

3161. Looms ror Weavine. J. Butterworth, W. Dickinson, and C. Catlow, 
Burnley.—Dated 8th September, 1875. 

This relates to the use of improved appliances for operating the cloth 
roller, or roller employed for taking up the cloth as woven, and whereby 
the use of emery or other roughing of what is known as the emery roller 
is rendered unnecessary. 
= — Sewace, A. M. Clarke, Chancery-lane.—Dated 8th Septem- 

Tr, ¥ 

This invention relates to purifying, clarifying, and rendering inodorous, 
sewage water and other impure waters, and is base on the employment 
pay eeslner. of ——, Cage mpg: Bo seagate, a may be employed 
e er or y, it, aluminate of soda, together with 
chloride of calcium if desired, Secondly, aluminate of soda, and after- 
wards phosphoric acid or an alkaline phosphate, or a soluble phosphate 





of lime. or of magnesia. Thirdly, phosphate of soda anda soluble salt of 
magnesia, Fourthly, of nitrous or hyponitrous acids or nitrous vapours. 


3168. Leve.iine Instruments, W. Barnicoat, New-road, Battersea Park. 
Dated 9 . 


pt th September, 1875. 

First, a level tube forming a radial arm is furnished at one end with a 
pointer which shows on a divided circle the true level or the slope of the 
surface upon or against which the instrument is p) . Becondly, the 
true level or slope of the surface is indicated by a pivoted weighted pointer 
coming opposite the zero of a fixed divided circle, or else by the zero 
of = pivoting weighted and divided circle coming opposite a fixed 
pointer. 


3164. VarnisHes, W. Spence, Quality-court, Chancery-lane.—Dated 9th 
September, 1875. 

The apparatus is in sets round a central furnace, with which 
the several sets of apparatus are respectively in communication, each set 
being complete in itself and carrying a vessel containing oils, varnish, or 
other mate to be treated ; provisicn being also made for admitting 
steam or heated gas to act on the vessels, and also for allowing vapours to 
escape and for condensing them as required. 


3165. Lupricatina, J. Ellis, Bradford.—Dated 9th September, 1875. 

This invention consists of an improved arrangement and combination 
of parts especially adapted to effect automatically the greasing, oiling, or 
lubrication of theaxles and wheels of wagons, corves, carriages, and other 
vehicles used in mines and on all descriptions of railways, and the action 
of which is as follows :—The corf or vehicle ruas along the lines as ordin- 
arily, no alteration being necessitated in its construction, and as it passes 
an arrangement of \rush-wheels it is lubricated thereby at the parts 
required, immediately after which it reaches the projecting end ofa lever, 
and whilst depresses the same ; after it has a counter- 
balance —— bi ngs the lever back to its normal position, and in so 
doing a pawl or catch of the lever engages with the teeth of a driving 
wheel and actuates it, and a spur pinion and the lubricating brush-wheels 
in such a manner as to bring a fresh part of the latter to the position for 
effecting the desired lubrication of a succeeding corf or vehicle, 


3166. Sizinc Yarns orn Warps, D. Porteous and J. Ormerod, Whaley 
bridge. - Dated 9th September, 1875. 

This invention consists in dispensing with the usual large wood roller 
and press roller employed for taking the yarn or warp through the size 
trough, and in applying in lieu thereof a small pressing roller to the 
ordinary immersion roller. 

3167. Surrtyina Fuet, R. Newton, Keighley.—Dated 9th September, 1875 

This relates to letters patent granted to the inventor, Ne, 3131, 1867, 
and consists in the applicution of slides or regulators applied to the 
thoroughfare or passage through which the fuel passes before reaching 
the grate bars, ; 

3168. Hypropatuic Garments, 7. H. Dale, Hull.—Dated 9ti. September, 





1875. 

This provisional specification describes a dress, the various parts of 
which are made of waterproof material lined with felt. The felt is wetted 
before putting on the felt. 

3169. Looxine Giass Movements, 7. Hampton, Hampstead-road.—Dated 
9th September, 1875. 

According to this invention a sphere is employed as heretofore fixed to 
the standards, and at the back of the glass on each side of itis secured a 
plate with a hollow pg ee Lie ire upon it at the back which is let 
into the woodwork of the frame of the glass, the back end of the cylin- 
drical projection is closed, whilst at the front it is open and a screw is 
screwed into it. A slot is formed down the side of the cylindrical pro- 
jection of sufficient width for the stem which carries the sphere to pass 
through it. The sphere is received within the interior of the cylindrical 
projection, and the screw is then screwed down so that its end shall bear 
upon the end of the screw having a hollow recess formed in it to fit 
against the sphere. By this means looking glass movements may be con- 
structed at less cost than heretofore, and may also be made neater in 
appearance. 
$170. Motive Power Enatnes, J. H. Johnson, Lincoln’s-inn-fe!ds.— 

Dated 9th September, 1875. 

This invention relates to expansion and reversing gear and valve gear 

generally applicable to engines of various constructions. 


8171. ImproveMEnTs IN BREECH-LOADING Guns, W. Tranter, Birmingham. 
—Dated 10th September, 1875. 

First, the snap action is rendered safe by blocking the sliding bolt in 
position by the front part of the hammer, so that it cannot be withdrawn 
until the hammer is raised to half-cock. Secondly, the cartridge extracter 
has a double movement ; first, on the opening of the arm, by which the 
empty case is partly withdrawn, and afterwards by pulling out to the 
requisite distance for the empty case to fall out. uirdly, forming the 
slots in the body so that the lock and lever and sliding bolt can be easily 
fitted, and the guard formed in ons piece to close the bottwum part of the 
slot and to form a proper attachment for the stock. And lastly, a gun or 
pistol with a sliding bolt actuated by a lever on the side or bottom of the 
arm, such sliding bolt being blocked by the hammer, -as in the first 
instance. 


3172. Mirrameur, H. H. Murdock, Staple-inn.—Dated 10th September, 
1875. 


The improved mitrailleur is composed of a tube or cylinder mounted 
ona suitable carriage. In the front part of the cylinder the barrels are 
fixed. Behind them is a chamber in which is inserted the cartridge chest 
or holder, the rear of which is closed by a sliding breech block containing 
pins for exploding the cartridges. The breech block has upon it a tubular 
collar capable of rotating partially, and provided with guides which 
trayerse inclined slots in the sides of the cylinder, and being provided 
with handles the tubular collar may be turned so as torotate partiallyand 
to move backw: and forwards with the breech block and other parts 
connected to a central spindle passing through the cover of the cylinder, 
and provided with a suitable crank handle. Behind the breech block and 
mounted on the said central spindle is an inclined — or segment of a 
screw, which acts upon hammers or strikes in a block behind it. The 
said strikers are pushed forward by spiral springs inclosed in the striker 
block, and when the spindle is caused to rotate the inclined plate or seg- 
ment of a screw upon it forces back the strikers, which when released 
are urged forward by their springs, strike the pins in the breech block, 
and cause the explosion of the cartridges. Means are provided for pre- 
venting the spindle from being rotated accidentally. 


3173. ARTIFICIAL FoEL, S. James, Cardiff.—Dated 10th September, 1875. 
This invention consists of a heating and mixing apparatus, the heater 
being a horizontal cylindrical structure, the lower half of which is of 
cast iron or other metal, which is set over a flue in brickwork, the brick- 
work extending up and forming the upper half of the cylinder. The 
flue underneath the cylinder extends the whole a by and up behind the 
cylinder, and communicates with the interior of the cylinder through 4 
ssage way at the back thereof. Through this e way there i 
nsefted a pipe or channel by which the fuel enters the heater, the fue 
bao into the pipe by a shoot. Inside the pipe is a worm or screw 
which forces the fuel into the heater. The heater is provided with a set! 
of mixing blades and scrapers, which are carried on and caused to rotate 
inside the cylinder by the same shaft that carries the worm or screw inside 
the pipe. The blades and scrapers may be set at a pitch so as to force 
the fuel through a discharge opening at the front of the cylinder after 
treatment. The flue underneath the cylinder communicates with a 
furnace builtin the same brickwork, and extending across and under one 
end of the flue, and from the top of the apparatus there is a flue to carry 
off waste heat and gases to a stack or chimney. 
8174. Heatina Arraratus, B. Looker, Kingston-on-Thames.—Dated 10th 
September, 1875. : 
This invention mainly consists in an apparatus constructed with a base 
or stand of circular or other suitable form which has a central opening ; 
upon this a dome-shaped section or inverted cup piceo is p! » which 
hasa corresponding’opening through it so made that the material sur- 
rounding the opening fits into but does not close the same, and the dome- 
shaped section or cup — has perforations in it. Any suitable number 
of these domes or sectional pieces can be fitted above to any convenient 
and desirable extent, care being taken that these perforations shall not 
be directly over one another. 


peut rece meee TunneELs, 7. W. Roberts, Bramley.—Dated 10th September, 
8 





This invention relates to an improved method of constructing tunnels 
intended to be submerged, and consists chiefly in building the body of 
the tunnel, which may be made of cast or wrought iren or other suitable 
material, in an excavation or dry dock, to be su uently utilised as an 
approach to one end of the tunnel. 

3176. Furnaces, J. A. Mills, Glasgow.—Dated 10th September, 1875, 

This invention consists in laying two pipes along the whole inside 
length of the furnace, se over the hearth, with their front ends passing 
out through aperturesi 1: the front furnace plate, and with their back ends 
inserted into reverse V-snaped ducts in fire-clay blocks at the sides of the 
furnace, the front ends of which rest on or in back bridge wall, while 
their back or knee ends are built into a hanging bridge wall and di 
some little distance below it. The back ends of these blocks are secu 
by the transverse fire-clay arch or key block, which supports the hanging 
bridge, and the upper reverse duct extends some little distance intu the 
furnace in front of the ordinary bridge wall, where — are both 
entered into sockets in the back ends of a hollow segmental block with 
small holes in front. 

3177. Treatine Harr, W. Harpham, T. C. Harpham, and W. Thomson, Leeds. 
—Dated 10th September, 1875. 

The invention consists in the employment of a compound called “‘ sodic 
potassic sul le,” made; from ‘ok sulphate, acid sulphate of potasb, 
carbon, and sulphur, by heating in or passing the same through a 
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83179. Poriryinc Gas, W. L. Wise, Adelphi.—Dated 10th 

The leading features of novelty in this invention consist in:--Firat, the 
combination of a chamber, a gas impelling wheel, a revolving 
heel, diaphragms 


entrance head, a second purifying chamber, and a second gas impelling 
wheel, whereby the gas is eee through two purifying chambers in 
succession by ottion of their respective gas impelling wheels. Thirdly, 


wheel which appertains t 
gas purifying chamber containing porous cellular substance and a gas 
impelling wheel in said chamber for impelling the gas through the said 
s'ibstance therein. 


8180 Screw Prore.iers, N. D. Sparta’i, Liverpool.—Dated 10th September, 
1875. 


The present improvements relate to further improvements on an 
invention for which the inventor obtained letters patent dated 24th 
August, 1874, No. 2900, his object being to obtain high speed by reduced 
friction of the blades to the water, with greater efficiency and economy 
of engine power. The principle of diagonal centres is still maintained as 
then specitied, each two blades forming an elongated f, and two such f’s 
crossing each other diagonally extending back to the rear of the shaft ; 
but now he propeses to make his centres longer. 
$181. Ornamentine WaLkine Sticks, W. Clissold, Cainscross.—Dated 10th 

September, 1875. 

The object of the present invention is to produce the required ornamen- 
tation of the handles of the aticks of umbrellas, &c., in a much more 
—- manner by the use of special tools which can be used by any 
ordinary workman. 


3182. Raisinc Sunken VesseExs, C. Thomas, Bristol.— Dated 10th & ptember, 
1875. 


This invention consists in raising or floating sunken ships or heavy 
bodies or materials by means of buoys or hollow vessels, which are to be 
sunk and secured to the sunken ship, and then made pe f the 

- generation of gas or gases, which may be liberated in or conveyed into 
their interior after they have been sunk and attached to the body to be 
raised or floated. Im the case of vessels provided with water-tight 
compartments, the compartments themselves may be fitted with gases 
generated in them. 

8184. Skates, W.)] B. Gedge, Wellington-street, Strand. — Dated 11th 
September, 1875. 

This invention relates to immoved means of fixing the skate to the 
boot. It ists in dn arrang t of sliding catch and screw, by which 
the heel is pressed against an abutment at the end of the iron or blade of 
the skate: in an arrangement of catches or jaws actuated by a screw for 
gripping the sole of the boot in its breadth, and in an arrangement of 
catches and screw for gripping the sole of the boot in its thickness, that 
is to say, between sole and upper. 


8188. Cisterns, A. F. Shanks, Barrhead, Renfrew.—Dated 11th 
1875 





tember 


75. 

In a water-closet the rim of the basin is turned over inwards to form 
an aunular , which is closed for a short distance on each side of 
iue inlet into it, but the remainder of it is open at the bottom. The 
main discharge valve seat and valve are in a vertical side pipe, the seat 
being by preference of brass, whilst the valve which is attached directly 
to the closet handle comprises a bearing piece of vulcanised rubber in the 
form of a zone of a curved cone. An improved cistern is made of a 
rectangular form in = with a measuring compartment formed by an 

e float cock | 


L-shaped ition. ever is made with a fork, one side of 
which is a separate piece, fixed by a screw, which can be got at from 
above. The valve is a solid plug fitted to work loosely in the nozzle and 


closing up against an internal seat with the usual rubber or leather 
washer. Tne sides of the plug are grooved or flattened to give passage to 
the water when the plug is drawn a little away from the seat. The pl 
jects below the nozzle, and is jointed to the lever. An improved Path 
cas to consist of an outer metal shell of wrought iron and an inner 
metal shell of , zinc, or other not easily corroded metal, the space 
between being filled with felt or cement. This triplicate construction is 
applicable to cisterns, troughs, lavatories, jaw boxes, and other vessels 
for containing water. According to a modified construction which may 
be termed composite or duplex, baths, cisterns, troughs, basins for lava- 
tories, urinals, and water-closets, and other vessels for containing water 
are made with a shell of metal, having attached to it a coating of 
hydraulic or other suitable cement. The secure attachment of the cement 
is obtained by perforating the metal so that the cement may enter into 
the perforations. In some cases the cement may be applied on both 
sides of the metal, and then the holes may be quite plain. 
8180. Ratcuer Braces W. A. Comber, Birmingham. — Dated dlth 
September 1875. 

The invention consists in cutting teeth on the outside of the shaft, or 
on a collar or other piece attached to it, and in surrounding the teeth 
with a ring with alever. This rirg has within it two or more projections 
or shoulders parallel to the shaft, and in the recesses are placed 

pawls or pieces of metal, one end of which butts against one of 
the shoulders, and the other ends engage in the teeth cut on the shaft. 
At the back of these _ are fastened flat steel springs to fill up the 
space to the next shoulder and butt up against it. 
8194. er ag Ris Wire, J. R. Wright, Sheffield. — Dated 11th 


, 1875. 

This invevticn relates to an improved method of hardening and 
tempering either solid or paragon wire to be used for umbrella ribs, and 
consists chiefly in passing the wire previously made to the section 
required in continuous lengths and before being cut into short lengths 
for the ribs through a pipe or bath containing molten lead, or through a 
furnace or other suitable heating apparatus, it is then passed through a 
vessel or hardening pan containing oil or other equivalent material, and 
then through a secona bath of molten lead, or through a furnace, or other 

itabl _— Pe ~ = a rae a operon or of a less 
degree 0 e firat-mentioned one for the purpose of temperin 
the wire; it is afterwards cut up into the desired lengths by ae one 
cutting machinery or otherwise. 


3196. Measurinc Anates, W. R. Lake, Southampton-buildings.—Dated 
11th September, 1875. 

These improvements relate to surveying instruments, and more 
y to instruments to be used in mining surveys for measuring 

angles. The construction of these instruments is such aa to render the 
use of a compass unnecessary, thereby obviating all the difficulties and 
delays arising from the deviation and variation of the compass needle, 
and enabling the measurements to be made more accurately and quickly. 


$202. Luseicators, M. A. J de la Coux des Roseaux, Asnieres, France.— 
Dated 13th September, 1875. 

The invention consists, First, in the application to lubricators of a 
filter of wire cloth or perforated metal, through which the oil is caused 
to flow. Secondly, in providing an eee, Com at top and bottom, so 
that the lubricator may be refilled without dismounting it. Thirdly, in 
meaus for insuring a tight joint at the lower aperture of the oil receptacle. 
Fourthly, in the application of a glass gauge tube to indicate the level of 
oil in enclosed oo or metal lubricators. Fifthly, in enclosing the glass 
oil —— of lubricators and oil feeders in an open work metal frame 
or wire work. 


3209. Non-conpensinc Steam Enornes, J. 8. Crosland, Manchester.— 
Dated 14th September, 1875. 
The invention ists in Pp di g steam engines, 
or in combining two or more Fg cylinders 80 that the steam after 
expanding and acting upon the piston one cylinder will to 
another cylinder to be further expanded before being finally discharged 
into the atmosphere at the exhaust or blast — In compounding 
existing non-condensing steam engines a cylinder of small capacity is 
applied, and the high-pressure steam first enfc-s this cylinder and 
exhausts into the existing cylinder, and if req: ed into one or more 
cylinders in succession after passing the existing +ylinder; or the high- 
pressure steam may first pass in succession through two high-pressure 
cylinders before entering to the existing cylinder. 


3218. Looms, F. F. Burlock, Birmingham, t, U.8&.—Dated 14th 
1875. 

This invention relates to that description of looms or a tus for 
weaving in respect of which letters patent were granted to John Henry 
Johnson, July 23rd, 1874, No. 2584, and the patentee, September 30th, 
1874, No. 3350, and has for its object more icularly the r adapta- 





non ad 4 








tion of the a) tus to the wea of elastic web and other goods of 
similar widths, although it is equally applicable to the weaving of tape 
and like fabrics. 





REECA-L aDING Smati-arms, W. M. Scott, Birmingham.—Dated 

x less guns og guns in which the discharging mechanism is 
n mer! or w e m 

concealed within the body of the gun, there is no visible means of ascer- 

of discharging mechan this 


, & glazed — aper- 

de, through which the position of 

the for ds of drop-d —— vA. . 

lore en’ own guns, a snapping lever is em- 

ployed, the axis of which carries on opposite sides fined studs or 

jections, one of these studs ry os, bed fasten the fore end to the barrel 

engaging under the hook of the lump, and the other inclined stud 

after the lever has m turned aside and the first-mentioned . has 

been withdrawn from the hook by acting upon an incline on lump, 
starts the fore end, and thereby facilitates its removal. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

DEPRESSION continues to mark the iron trade of South Stafford- 
shire and East Worcestershire in both its branches. The mills and 
forges have been running no more time this than they ran last 
week ; in a few instances they are wholly stopped, and those on 
are not doing half work. The opening of the Northern ports at 
one time brought large accessions of orders into this district for 
sheets and like products. Baltic zs are now open, open earlier 
than usual, and orders are being distributed here to the makers of 
heavy iron hardwares ; but those orders are unaccompanied with 
more than a trifling inquiry for finished iron. Why this should be 
is not conclusive ; there is reason to fear that, whilst the aggregate 
Russian demand has fallen off in the last two or three years, some 
orders have found their way to other districts—indeed, to other 
countries, the result, in some measure, of our recent very high 
prices. There is no less inquiry for iron produced in the merchant 
mill for manipulation in the surrounding factories and workshops ; 
yet orders are not arriving in quantities enough to supply the place 
of those now nearly worked out. 

The efforts of local makers to make up for the 
the Belgians as to nail sheets has somewhat check 
transacted by foreignersin this branch. Nevertheless, the Belgians 
are doing fairly well in this and other districts in nail and wire 


competition of 
d the busi 





There is a great deal of competition for every order which appears 
upon the market, with a proportionate paring down of profits, Not 
enly is there this competition between local makers, but anxiety 
continues to prevail in respect of iron made in other home districts. 
Welsh bars are freely offered at £6 7s. 6d., and though few South 
Staffordshire firms are willing to take lower than from £7 15s. to 
£8 for common bars, yet a good order can readily be placed at 
£6 10s. Makers of best plates uphold their published quotations ; 





sotieg Ceeenipeainetaaden; etsiay te Gotiee of Oa entiation o> 
it e o as 
well as of the Drainage Committee, that the three itrators who 
have hitherto acted, should together consummate 


The ee of oy} oven sada an Man 
er wages, , present they are 

10 per cent. under the remuneration of the B on filesmiths, 
They have an Ee but it is much less powerful than that 

in the town ; and itis not likely to afford them sufficient help should 

they strike, to bring themselves up to the Birmingham standard. 

They have, therefore, met, and have resolved to present themselves 

for admission into the Birmingham union, to double their weekly 

contributions, and to pay a good entrance fee. It is assumed that 

upon such terms the birmingham filesmiths will be willing to accept 
them, and that the result will be the same as that which occurred 

in respects of brasscasters, who had a separate existence as to Bir- 

mingham and South Staffordshire. By amalgamation, however, 

not only were the wages of the South Staff men advanced, 

but the Birmingham men likewise secured a further advantage. 

The meeting of the Royal Agricultural Society at Birmingham 
in July promises to be one of the greatest exhibitions of the kind 
that has yet been held in this country. Already the local com- 
mittee have promises for £5000, and to increase that sum by several 
thousand pounds they have a led for aid to South 
Staffordshire. A deputation from Birmingham attended a meet-| 
ing in Wolverhampton, on Wednesday, which was presided over 
by the mayor of the town, for the object of getting subscriptions. 
It was resolved to do everything possible to further the success of 
the Birmingham meeting ; donations were promised, and a com- 
mittee was appointed to invite subscriptions from the whole of the 
county. 

A painful event, of some importance in a union sense to iron- 
workers throughout most parts of the qo% happened on 
Tuesday in Birmingham, where Mr. Jno. Kane, of Darlington, 
died suddenly at his hotel of apoplexy, with which he was seized 
on the previous night. Mr. Kane was the secretary of the Iron- 
workers’ Union, an association which he may be credited with 
having formed, and of which he has been the moving spirit during 
the fourteen years of its existence. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is practically no new feature to report with regard to the 
position of the iron trade of this district, and it seems probable 
that things will d on in their present unsatisfactory manner 
until the result of the quarterly meetings next month is known. 
A very prevalent opinion appears to be that a very considerable 





but sheets, best, medium, and common, are more open to negotia- 
tion upon the basis of £11 for ordinary singles. 

The quarterly meetings will begin in Wolverhampton on April 
12th. Usually at this date, in advance of the meetings, mill and 
forge proprietors are prepared to enter into negotiations for the 
supply of pigs in the ensuing quarter. Not so, however, this March. 
The agents find that very little is to be done at the works, and 
there was no improvement in this respect on Change to-day: 

All mine pigs of this district were strong at £4 10s. to £4 15s.; 
good Yorkshire and Derbyshire all-mine were from 2s. 6d. to 5s. 
under the quotations of this time last quarter ; and Cleveland pigs 
were easy at 47s. for grey forge. Notwithstanding the putting out 
of the furnaces, stocks in the hands alike of makers and consumers 
keep large and are steadily accumulating. Hence further threats 
to low out were plentiful to day, and only a considerable drop in 
coal will prevent those threats being carried out. 

The needed revision in the election of operative ironworkers for 
the new Wages Board has taken place, and the required number 
of millmen have been installed. Both sides of the board met again 
on Wednesday, at Wolverhampton, to frame a draft scheme for 
adjusting difficulties, to be submitted to aggregate meetings of 
masters and men respectively. It was determined that there 
should be a president arbitrator, with power to make an award when 
the board cannot concur. Mr. Joseph Chamberlain, the Mayor of 
Birmingham, was chysen by both sides as the first president, sub- 
ject to his pt by a ting of ir ters, and to his own 
acceptance of the appointment. Next Tuesday the board will 
meet again with the draft rules before it. 

The report for 1875 of the Chillington Iron Company and that 
also of John Bagnall and Sons, both limited, the first of Wolver- 
hampton and the other of Sheree have appeared. The 
Chilli m Company show a balance of £10,405. After providing 
for charges of management and directors’ fees, £6355 1s. 11d. 
remains available for dividend. Out of this sum the directors 
recommend a dividend of 4s. per share, which will absorb £6300, 
leaving £55 to be carried forward to next year. £56 was the amount 
brought forward from last year. The report of John Bagnall and 
Sons opens with the announcement that the year’s working has 
resulted in a loss of £4807 15s. 7d., after writing off £3057 12s. 8d. 
for depreciation of colliery plant and exhaustion of freehold 
nor He 1 and the payment of debenture interest to the amount of 
£6925. The directors attribute this state of things mainly to the 
excessively depressed state of the iron trade, making it impossible to 
keep the forges and mills even moderately supplied with work. 
They further — that a drop of £1a ton on finished iron which 
has taken place during the year, has contributed to the unfavourable 
result by necessitating a considerable reduction in the valuation of 
stocks. A large sum, they add, has been expended on repairs and in 
the maintenance of the working plant, which has been kept in an 
efficient condition. At the close of the report it is notified that 
the committee appointed in January, 1875, have intimated to the 
board, through their solicitors, Messrs. Wragge, Evans, and Josson, 
that, in pursuance of an arrangement entered into with Messrs. 
Bagnall S the compromise of the claims against them, debentures 
representing £15,000 and cash for £15,000 have been received on 





the company’s behalf, together with £1000 on account of costs ;. 


but that the proceedings against the other defendants are being 
continued. 

Native ironstone is very dear, and this is interfering with the 
demand. Of the two, it is scarcely so high in price as it was a 
week or fortnight ago; but the few pence less per ton which 
the producers will a>cept is insufficient to secure orders. All the 
foreign ores brought to this market, whether of a rich or of a poor 
quality, are easier in price than they were at this time last quarter, 
and supplies may be obtained with unwonted celerity. Neverthe- 
less, agents complain that they can do but little business, 

Coal is very plentiful. More work has this week been done at 
the pits about Dudley and Cannock Chase, from which supplies 
are Lwanied to the different home centres not associated with 
the iron trade. This is entirely due to the severity of the weather. 
But the increased inquiry has not been enough to afford the colliers 
much more than half time in numerous instances. Forge coal is 
upon the is, for the common kinds, of 9s., with 13s. still the 


orthodox rate for best furnace slack. Slack is pretty much a drug, 
and can be had at almost as low a figure as at any time during the 
last few years. 

In relation to the future supply of native minerals, it is being 
stated that mining engineers having 
their superintendence are 
already been effected by the 


extensive concerns under 
— in high terms of what has 
ines Drainage Commissioners. That 





reduction in prices will then have to be made. In some cases 
merchants are offering very low speculative quotations in the anti- 
cipation of being able to cover whatever sales they may make at 
very much lower prices than makers are now willing to accept. 
All this tends to increase rather than dim‘nish the want of confi- 
dence in the market, and very few orders have been — out during 
the past week, whilst what little business has been done has mostly 
gone into the hands of merchants who are underselling the makers. 
The only ground of hope which makers have with regard to the 
future is from the fact that consumers have in very few cases 
covered themselves forward, and are er working on very small 
stocks, so that if confiderce could be established a fair trade might 
be done. But even from this point of view there is not very much 
to be ex , as there is no trade in the general consuming 
branches of industry to back up any considerable demand for iron. 


Lancashire makers of pig iron maintain their list prices for 
delivery into the Manchester district, at 62s. 6d. for No. 3 foundry, 
and 61s. 6d. per ton for No. 4 forge, with concessions of about 6d. 
per ton where orders are offered. They are, however, altogether out of 
the market, and although they are securing no new orders, they 
seem inclined to work on with the few old ones they have still on 
the books until the quarterly meetings, rather than at present meet 
the competitions of other brands offering in this district. Lincoln- 
shire iron is offering here at considerably lower prices than local 
makers are willing to accept, and some extraordinarly low quota- 
tions for Middlesbrough iron were reported at the Manchester 
weekly meeting on Tuesday. Nominally makers’ quotations for 
Middlesbrough iron delivered in this district are about 57s. 9d. for 
No. 3 foundry, with 1s. to 1s. 6d. less for forge numbers, but foundry 
iron can be readily bought at 56s. 9d., and I have been told that as 
low per ton as 56s. has beenquoted. Manufactured iron continues 
in a very flat and depressed state, and prices are exceedingly weak. 
Nominally £7 12s. 6d. per ton is still quoted for ordinary Lancashire 
bars delivered into the Manchester district, but makers on Tuesday 
were offering at £7 10s. per ton, with other descriptions of finished 
iron in proportion. 

The pear re blast furnaces are in a very critical position, and 
if even half of them are to be kept in, blast makers will soon have 
to put down in stock, unless orders of some kind can be secured. 
The finished ironworks are no better off; in some cases they are 
only working occasionally as orders come in ; with very few excep- 
tions founders are only running short time, and as an illustration I 
may mention that one considerable firm who are usually pushed 
with work at this time of the year, have at present only one 
order in the place. Some of the large tool shops and engineering 
establishments have also found it necessary to discharge a consider- 
able number of men during the past two or three weeks, in conse- 
quence of the slackness of trade, and there is every prospect of 
further reduction in this direction. 

In the coal trade, apart from a little extra demand for the best 
coal for house fire purposes, caused by the continuance of the severe 
weather, there is no improvement to report. The pits generally 
are still working short time, in a ge many cases not more 
than from five to six days to the fortnight, and there is 
a good deal of underselling to secure orders. The large firms 
in the Manchester district have not yet made any alteration 
in their rates, but the keen competition in the open market has a 
tendency to pull prices down, and consumers are looking forward to 
a reduction at the end of the month, which in all probability will 
have to be conceded. In the South and West Lancashire districts, 
although there is no alteration in the quotations, colliery gong 
do not refuse offers where they approach within 6d. or 1s. per ton 
of their listrates, and common class coals especially are very irregular 
in price. There have been a few inquiries for gas coal, and where 
sales have taken place they have been at lower prices. Good engine 
classes of fuel continue steady, and slack especially is very firm, with 
an upward tendency in prices in consequence of the very 
limited supplies. 

The shipping trade continues exceedingly quiet, and very low 
prices are ruling at es ar a in consequence of the competition 
of Welsh coal, of which there are about 20,000 tons lying at 
Birkenhead waiting for shipment. 

For coke the demand is still very limited, and there is so much 
competition for orders that prices are scarcely quotable, but I may 
state that best Lancashire coke delivered in Manchester can now be 
readily bought at 20s. per ton. 

The wages question is shortly to be taken in hand by the 
colliery proprietors in the Manchester district ; it has already been 
decided that a reduction shall be made, but the exact amount has 
not, I believe, yet been agreed upon. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

NotHING of any real importance has transpired d ‘the week 
in connection with the iron, steel, or hardware in of this 
town or district. Theiron trade is quite as dull as heretofore, and 
I am unable to gather that there is any definite prospect:whatever 
of an early improvement. Pig iron is rather weak, both in price 
and demand, neither forge nor foundry numbers being in request. 
Hematite qualities are pretty well upheld at the prices which-have 
for some time been current, owing to slight revival: of activity 
which is observable in the Bessemer steel departments. 

§ eisen of local production is being sold pretty largely at 
£6 10s., or thereabouts, per ton, for Bessemer ayy bo a 

There is an apparent slight improvement in the | steel rail 
trade, asis evinced by, the fact that the mills at the Oyclops 
(Messrs. Cammell and Co.) have been re-started, and also by a 
rumour that those of John Brown and ‘Co. are about to be again 


ut in ion. It is understood that some of thenewordersare 
‘or R the rails being sent hence to Hull by canal,.and thence 
by the Baltic as soon as the navigation is safely open. No definite 


particulars as to quotations in these or other local respects has 
ired, but it is stated that the rail prices, after paying certain 

contingent expenses, do not leave much outside £8 per ton for the 
cers. 


Bessemer spring steel is in fair but not — request, as also is 
steel wire for coliry winding ropes and cables. The latter are 
ae being more freely employed in bridge building. than was-for- 
me case. 

The slight improvement noticed by me last weekvas having taken 
place in the condition of the cast steel trade appears to be ay 
well maintained. At one or two of the chief works in this branc 
of business full time on the day shift has been worked fora. fort- 

ight past, so that.one may reasonably presume matters to have 
token a turn for the better. Tool s' are most° inquired for, 
partly for exportation, but chiefly for the use of the local tool 
makers, who are at present very steadily e ed. Sheetsteel for 
penmaking also finds a ready market at Birmingham, and a few 
special descriptions are being expressly rolled for United States 
consumers. The American market generally, however, isanything 
but brisk, nor is it anticipated that it will yield us any orders worth 
naming until after the presidential election has been well got over. 

The most recent report of the Leeds Chamber of © ce 
states that ‘there is very little animation in any branch of the 
iron trade there, orders being very scarce. The locomotive makers 
are moderately busy, but there is not much work:coming in. The 
machine and tool trades continue very flat. The cut nail makers 
are moderately busy, but prices are not at all well supported.” 

It has been reported by a Sheffield paper that reductions of 
wages are about to be made at the Atlas, Cyclops, Sheffield, and 
Dronfield Iron and Steel Works, the drop to come into operation 
at the end of this month. My inquiries lead me to believe that 
no such notices have been given to the men at those establish- 
ments, and the only foundation for the statement alluded to is 
that, as the ironworkers are ruled by the South Staffordshire rate 
of payment, they will be affec here, if any alteration be 
dleclared there. 

The Sheffield file trade has long been in an exceedingly depressed 
state, and does not appear likely to revive. As I have from time 
to time stated in my letters, large numbers of the workmen are 
out of work and others have had their wages lowered. The 
machine-made files are still alleged not to be anything. like equal 
to those produced by hand, and therefore very little headway is 
being pall with the introduction of machinery for that purpose. 
Only one or two houses have them in operation, as the manufac- 
turers appear to entertain quite as strong objections against them 
asthe men. A few firms, it should be said, are doing pretty well 
in files for Russia and Germany, but they are in an altogether 
exceptional position. t 

The dispute at the Parkgate Ironworks, near Rotherham, is now 
atanend. On Tuesday morning thirty-two additional -puddlin; 
furnaces were started, making altogether fifty-six at work. 





the old hands are working in the No. 1 and No. 4 fo: The 
men are being paid:8s. 6d. per ton for puddling, and 6d. per ton 
for ‘‘doubling.” The strike had lasted over five months. The 


seeretary and president of the union men have not, however, been 
allowed to recommence work. 

On Monday, a largely-attended meeting of the delegates compos- 
ing the Council of the South Yorkshire Miners’ Association was 
held at Barnsley, for the purpose of considering what steps should 
be taken in the face of the notices for a reduction of wages of 15 
per cent, given by the employers. After a long discussion, no 
resolution was , the question being again referred to the 
various lodges for their consideration, The lodges have already 
given their several decisions, and have almost unanimously resolved: 
to resist the proposed reducti The notices given to the Clay 
Cross miners expires to day (Thursday), but the managers have 

to let them stand over fora week. The employers appear 
fully determined to enforce the drop, and the men are apparently 
resolved to fight the matter out if they can do so safely. 4 

The total tonnage of coal carried to London during February was 
about 3000 tons in excess of that for January. THe Midland fell 
off 23,000 tons,.and London and North-Western 4000 tons, whilst 
the Great Northern conveyed 17,000 tons, and the Great Eastern 
nearly 10,000 tons more; the Midland falling off was owing to 
the smaller consignments from the Derbyshire collieries and the 
Birley collieries. Sheffield alone sent 7 tons over the Great 
Herthem. Several new pits in South Yorkshire havenow’som- 
menced sending to London. The Great Eastern last month’took 
4000 tons from Gawber Hall colliery alone. 

Information from the North Lincolnshire ironstone field states 
that Messrs. W. H. and G. Dawes last week blew out two blast 
furnaces at their Trent Ironworks, Scunthorpe. : 

Owing, in all probability, to the lower price of fuel, the Sheffield 
Gas Company will reduce the price of gas by 1d. per 1000ft. on 
July 1st next; the present price is 3s, ld. per thousand. The 
Alfreton Gas C y have ided to reduce their prices by 5d. 
per 1000ft. on and after March 25th. The Bradford Corporation 
gas prices have» been lowered from 3s. 6d. to 3s. 4d. per 1000ft., 
whilst in Leeds the consumers are still charged 3s. 9d. per 1000ft. 

The Pheonix Bessemer Steel Works of Messrs. Steel, Tozer, and 
Hampton, near Sheffield, are stated to have produced 10;000 tons 
of steel ingots since January 3rd last. Last week not less than 
1120 tons of ingots were manufactured from two four-ton and two 
five-ton converters. In this feat only one pig iron and one spiegel- 
eisen have been used in each pit. From this total of 
material, upwards of 900 tons of rails have been rolled during the 
week in one 22in. mill, Inthe whole lot there was not one inferior 
ingot, bloom, or rail. 

The members of the South Yorkshire Steam Coalowners’ Associa- 
tion met on Tuesday, at Barnsley, and, I am informed, resolved 
not to make any alteration in general quotations at present. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Ir cannot be said that there is the 2 ey improvement in the 
condition of the finished iron trade of the North of England. It 
is as seriously depressed as ever, and so long’as it remains sc it is 

bable that the pig iron trade will be similarly affected. There 
ave been one or two small orders booked during the last week 
but none of any consequence. The principal is an’ order for 6000 
tons of rails, acquired by Bolckow, Vaughan, and Co. This will 
lead to the re-opening of the rail mills of this firm, and will involve 
the — ofa considerable number of hands who have now 
been or about six months, 
Th Limited, was 


st 
e report of the Darl Tron Compai 
issued to the shareholders on Saturday last. irakows a total loss 





on the ing for the. past- year: of close om £11,000. Of this 
amount £10,000 has been lost on the sale of pig iron bought by 
the com: when prices. took a much _hi ‘range than they 


have done during the past two years) while hasbeen lost:in the 
manufacture of rails. The report alludes to. the unprecedented 
depression in the rail trade during the -year, resses the 
hope that trade will now takea turn for the better. e unnual 
meeting of the shareholders will take on Monday next. It 
jar od gg oh ods striking evidence of the vicissitudes of the 

il trade during the past two or three years, that in 1873 


the Darlington Iron Co: made a profit of over £80,000, and 
after piping 0 divthenioel ‘cent, carried £25,000 forward to 
a reserve fund. 


Very little business‘wasdone on ’Change at Middlesbrough on 
Tuesday. Makers were pretty firm in their. quotations, while 
buyers were not inclined to concede, and hence there was.a kind of 
deadlock: Ihave just been talking to one of the» ‘pig iron 
makers'in'Cleveland, who assures me that-it is to make 

ig iron for less than the per now offered without a heavy 

oss, and he furthermore declared that none but the Consett Iron 
Company, Bolekow, Vaughan, and Company, and Samuelson and 
Company were making any profit at-all,. while the majority of the 
ype making firms in Cleveland are working:at an absolute loss. 

n consequence of this state of things there is likely to be a 
considerable number of blast furnaces blown out at the end of the 
present month. . I have learned of at least half a dozen firms that 
contemplate taking this extreme step, and. I much fear that in a 
few days I shall be compelled to report that a considerable addition 
has been made to the exceptionally large number of furnaces 
already out of blast. Norisit-easy to see how it can be otherwise. 
A very large quantity of iromis going into stock. We are suffering 
from over production, and this more than anything else tends to 
keep prices down. bape iva think there is room for a considerable 


reduction in the cost of the raw materials, but they forget that as 
ironstone is contracted for in: Cleveland over a 1 term of years, 
and therefore does not vary materially in price, coke, which is the 


only other important item in the cost of production, is relatively 
lower than it’was in 1871. When I say relatively lower, I mean of 
course relative to the cost of its manufacture. Such leading 
authorities as Mr. C. M.. Palmer, M.P., and Sir George Elliot, 
M.P., have over and over again declared that the Mines Regulation 
Act, which became operative in 1873, added from 1s. 6d. to 1s. 9d. 
per’ton to the cost of getting a ton of coal; and if we assume in a 
rough-and-ready way that two tons of coal are required to preduce 
one ton of coke, we find here a difference of fully 3s. per ton‘in the 
cost of making a ton of coke as compared with its cost in 1871. 
This is additional to the increased cost entailed by the higher 
wages paid to the miners generally, and the-increased dearness of 
stones, and all other items of expense. If, therefore, we take 
these things fully into account, we shall find that, as I before 
stated, coke is relatively cheaper now, when it is selling at 11s. to 
12s. per ton, than it was in 1871, when it was selling at 8s. to 10s. 
per ton; and so long as this difference is maintained, it is hardly 
possible that the value of pig iron can approach much nearer to the 
ow range of that and previous years than it has already done. 

I am very sorry to report the death of Mr. John Kane, general 
secretary of the National Association of Amalgamated Ironworkers, 
which took place on Tuesday of this week. Mr. Kane had been 
the real leader of the ironworkers of Great Britain for ten or twelve 
years past, and it is only due to his memory to state here that 
whereas there was a dispute pending between employers and em- 
ployed, he always endeavoured to have it settled without a suspen- 
sion of labour. In this endeavour he was remarkably successful, 
ond especially in the North of England, where he had great in- 
fluence, Whether as secretary of the ironworkers’ union, as secre- 
tary for the operatives at the North of England Board of 
Arbitration, or asa public man generally, Mr. Kane will be greatly 
missed, and I for one, who knew him well, can pay this honest tri- 
bute to his character and services. 

The condition of the Durham. coal trade remains in statu quo. 
There are about twenty pits laid idle in the county, and it is feared 
that unless some unforeseen and unexpected demand should crop 
up, this number will be inereased. Many hands are unemplo of, 
and labour is more than plentiful throughout the colliery districts. 
The value of coals remains without change. 

In the position of the chemical trade there cannot be any 
improvement noted. Most of the men have got to work on the 
reduced terms agreed upon either mutually or by arbitration, and 
the works that were temporarily disorganised pending the settle- 
ment of the dispute are again in their usual form. 

A very large addition: is now being made to the works of the 
North-Eastern Railway Company at North-road Darlington. 
There is an entirely new department being added forthe manufac- 
ture of locomotive boilers, and an engine shed is being constructed 
for the reception of twenty-nine engines, while the existing engine 
shed will be taken up with repairs. A considerable quantity of 
new machinery is about to be laid down: 

The workmen inthe employ of the Britannia Iron Company, 
who struck work last week, because the manager could not 
guarantee a full week’s work, have this week resumed operations, 
so that the company will be enabled without further delay to 
complete the contracts on hand. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) . 

THE iron trade does not show any signs of a near improvement. 
For some time, many ironmasters‘have been hoping almost against 
hope, but things get worse instead of better. At several works 
Iam assured that operations are being actually carried on ata 
loss; and, after extensive reductions in prices, employers are be- 
ginning to bestir themselves and take counsel with each other as 
to what shouldbe done next. There is little doubt that, unless a 
favourable change should come soon, the wages of the workmen 
will again have to be reduced. The warrant market has been 
comparatively lifeless throughout the week. On Friday business 
was done between 58s. 74d. and 59s. Monday’s market opened 
firmly at an advance of 14d., but it grad weakened, and 

rices fell 3d. without any improvement in the demand. A small 
aon was» done on Tuesday at 58s, 44d. and 58s. 3d. cash. 
Wednesday warrant market was firm with business at 58s. 44d. 
58s. 6d. cash, and 58s. 74d. month o To-day (Thursday) 
market was strong with transactions at 58s. 1) to 59s. 2d. cash 
closing steady; buyers, 59s, cash, sellers, 59s. 3d.; Coltness brands 
down Is, 

Exports have been diminished by the severe weather, and the 
demand has consequently been small for makers’ shipping brands, 
which have nearly all receded in price. G.m.b., Nos. 1 and 3, 
have declined 1s. each; Gartsherrie, do,; Coltness and Summerlee, 
do.; Langloan, unchanged; Carnbroe, No. 1 declined 1s, 64d.; 
No. 3, 1s.; Monkland, Nos. 1 and 3 receded 6d, each; Clyde, 
Nos. 1 and 3 declined 1s. each ; Govan, Nos. 1 and 3 fell 6d. cach ; 
Calder unaltered ; Glengarnock, Nos. 1 and 3 declined 6d.; Eglinton 
and Dalmellington, Nos. 1 and 3 fell 1s.; Carron unchanged ; 
Shotts, No. 3 receded 1s.; and Kinneil, No. 3, fell 6d. 

The shipments of pig iron from Scotch ports for the week endin, 
the 18th inst. amounted to 7648 tons, showing a decrease of 2066 
over those of the corresponding week of 1875. The imports of 
Middlesbrough pigs at Grangemouth for the week were 4740 tons, 
being 2210 more than in the corresponding week of last year. 





The manufactured iron trade is very inactive, with drooping 
prices, and as the demand for shipbuilding purpone is now pretty 
well met, prospects are anything but ch g. me engineers are, 


however, pretiy well employed on general work. 

On account of the prevalence of very severe weather there has 
been a somewhat improved demand for household qualities of coals. 
but other kinds do not show any improvement, and it may be said 
that shipping orders are comparatively scarce. Very little change 
has occurred in prices. Households are selling in Glasgow at from 








13s, 3d. .to14s...3d._perload.of.24-ewt., and f.o.b., and. wholesale. 

‘ton,; 86. to 10s.;. splint; 8s,. to. 8s. 9d.; steam, Ss» to: 108, 

ishawmain, 7s..to 7s, 9d.; and smithy, 13s...6d.. to14s. The 
small, and ineluded 


foreign shipments were 1480'tons to Rio Janeiro, 
1420 tons:to Bombay, and.684to Havre, 

I mentioned last week that.a dispute had arisen between Messrs. 
Colin,.Dunlop and Co., of .Qnarter-Ironworks, neav Hamilton, and 
the: furnacemen. in. their employment, in: ence of notice 
having been given.of:.a reduction in the-rate-of wages: 

ication was 


the usual. ing notice having first been issued. plica’ 

mde aedeeolaelle by. Messrs, Dunlep: and:Co, Fin. fewer:than 
twenty-six warrants.to eject workmen and their families:from the 
houses: ied under the firm. In the: interval, however, 
between.the aj tion and the date forthe ts being consi 
dered. by the- iff, an arrangement was-come to between: the 
nates and as no appearance was made on either sidey: his 
ordship formally dismissed the case. 

The threatened reduction of 15 per cent. in the wages of the 
colliers: of Fife: antl Olackmannan has formed. the subject of a 
conference between the delegates of the men and the ives 
of their e An attempt was made to compromise: the 
matter, the employvrs offering to limit the decrease to 10 percent. 
This the delegates of the men considered too much, and expressed 
their readiness to accept 5 per cent. off the present wages as the 
most that the men coulddo, The employers in their turn declined 
to entertain this proposal, and the idleness broke up. without 
attaining a definite-object. Buta most conciliatory and friendly 
tone pervaded: the meeting. It is understood that the masters 
are still prepared-to agree to the 10 per cent., but this modification 
is accompanied by a notification made to Mr. Cook, secretary to 
the Fife and Clackmannan Miners’ Association, that.a condition of 
their agreeing to these terms is that the men work not.less-than 
eleven days in the fortnight when that is required of them. A 
feeling appears to exist among the men that they might accept'the 
proposal.as to working time, providing the other one with reference 
toa reduction of wages is not carried into effect. But it is all but 
certain the employers will not consent to such an arrangement. 
Meantime the colliers have been advised to endeavour to get the 
matters in dispute referred to arbitration, and overtures, the issue 
of which has not yet been reached, have m made to the 
employers, with a view to bringing about this result. I may men- 
tion that the men of Fife and Clackmannan complain that since 
the dull time set in they have been subjected to all the reductions 
of wages which have been mace elsewhere, and that the break now 
proposed wil! reduce them to its extent below the ratesin force in 
other parts of the country. 

The annial meeting of the shareholders of the Monkland Iron 
and Coal Company, Limited, was held in the Accountants’ Hall, 
Glasgow, on Tuesday last, Mr. Wilson, of Dalmarnoek, in the 
chair. The chairman, in moving the adoption of the report, 
declined to go into the details of ‘the profit resulting in the total of 
£13,455, as it was undesirable, in the interest of the shareholders, 
to have unnecessary publicity given to the details of their business, 
Mr. Stevenson, of Messrs. William Colvin and Co., iron brokers, 

ded the adoption of the report, but an amendment, moved by 
Mr. Clavering, that the report be received but not adopted in the 
meantime, and that the meeting be adjourned until the 11th April, 
was ultimately accepted by the directors and agreed to by the 
meeting. In the meantime, a committee has been appointed, on a 
requisition by a number of shareholders, to consider the present 
position and future prospects of the company. 


? 
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WALES AND ADJOINING COUNTIES. 


(From our.own Correspondent.) 

THE spectacle at Cardiff a fewdays ago, in the neighbourhood 
of the railways and thé docks, was without precedent. I never 
saw such a picture of stagnation—one hundred thousand toas of 
coal in trucks frora every conceivable colliery, wedged in, block- 
ing up every conceivable place ; the docks full of laden vessels ; the 
roads full of vessels of every nation, all lying outward bound, but 
at anchor, and over alla dead calm. There never had been seen 
such a case. What with the unfavourable state of the barometer 
and passive trade, the shippers were perfectly paralysed, and this 
communicated again to the collieries, caused almost a cessation. 
This week there has been a slight relief in the departure of vessels, 
but collieries have scarcely felt it. Trucks are not sent up, and 
one or two days’ work a week is the average at most places, Inthe 
Rhondda Valley the steam coal trade is wretchedly dull. In 
Aberdare and the Merthyr Valley it is the same ; and, low as prices 
are ruling, the output, restricted as it is, is too great for the demand. 
The only article ‘‘ stiffening” in price is small coal, Contracts for 
500 and 1000 tons are entered into freely for 2s. 6d. at pit, and 
there seems a possibility of a larger price being obtained, from the 
simple reason that as a less quantity of large coal is turned out, 
the supply of small has become insignificant. At the deepest 
sinking in Wales, Harris’ Navigation Colliery, fair progress-is-being 
made. The pumping engine is 100in. in diameter; the: finest, 
prior to this, was the Del tat Ply: th, which is 85in; only. 
The steam seams are expected to be reached at 700 yards, and the 
time taken three or four years again. The two pits are i7ft. in 
diameter, and thus exceed those of Nixon, Taylor and Corey at 
Ynysomen, which are only 16ft. 

Mr. Kane, the energetic agent of the Ironworkers’ Association, 
is dead. He was in this district on Saturday last, and had an 
interview with Mr. Brogden, with the aim of bringing about 
a more favourable arrangement than at present exists. The men, 
though not on strike, are dissatisfied, and Mr. Kane exerted himself 
to amend this, but failed. He returned home via Birmingham, and 
died on the way. The management at Tondu and Maesteg Iron- 
works, Messrs. Brogden, wish the men to be ruled by Dowlais prices, 
but to this the men object. There is still no settlement at Ebbw 
Vale. The rail straighteners evince no indication of giving: way, 
but pro tem. their places are being filled. At the steel mills things 
are looking better, while the presses at No. 1 and No. 3 rail mills 
are at full work. I hear thatunless the rail straighteners come to 
terms there will be 'a strong likelihood of a complete stop. 

The iron trade of Wales cannot be played with; it is in too 
delicate a state. This week the northern markets were noted with 
extreme interest, and when it was seen that prices were falling, it 
became evident that most, if not all, the Welsh quotations must 
be lowered. This has not been actually done up to the date of m 
despatch, but it must be understood that a t reduction will 
be taken in most cases rather than fail to effect business, though I 
am assured that in no case are the rates paying ones. 

Bargoed coal is quoted at 7s..at pit. Coking.small is coming 
within better scope for ironmasters, The tin+plate workers are 
arranging amongst themselves to stop work one week in three, and 
thus reduce work with a view to “‘level up” prices. There is 
more activity to be seen at the tin-plate than:the ironworks. As 
regards the latter, the legitimate ironworks, namely, those which 
are of the old pattern and make no steel, they exhibit greater 
lethargy than ever. One at least is in the market, and this-week 
it is announced that the Plymouth Ironworks at Cardiff, with its 
oftices and appurtenances, is to be let. 

Railways are suffering greatly from the stagnation in the coal 
trade, and almost entize stoppese of iron traffic. The Taff Vale 
revenue represents but £1000 in excess of the i 
month of year, when the strike was in'foree, and the whole 
revenue of the company contined toa little passenger and goods 
traffic. Notice is out that the trainmen are to be put on short 
time. 

Dowlais works are:selling a fair quantity of pig iron: The large 
furnace at Ivor works is turning out well, something like 150 to200 
tons per week being the yield. : 

There is considerable gossip this week amongst the collieries with 
reference to the expenses of the ciliation Board. One list 
issued shows £567 expended at Cardiff, the delegates being paid 
railway fare to and hotel expenses at Cardiff during the long con- 
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PIG IRON AND PUDDLED BARS. 





ScoTLanp— £84 £64. 
G.m.b.—No. 1.. «2 «+ 219 6] Glengarnock—No.1 .. 3 6 6 
No.3 . oc. o 218 6 No.8 . 300 
Gartsherrie—No.1 .. 3 8 6] Eglinton—No.l .. .. 218 6 
Yo.3 - oe 219 6 Be.8 .c «o 838 6 
Coltness. —No. 1 o o BES Dalmellington—No.1.. 218 6 
No.8 «2 o 316 03... 217 6 
Summerlee—No. 1 ee Pe 0 At 
No. 3 . 9 6 = 
re < Carron—No. 1 ee 26 
Langloan—No. 1. +» $ 9 01 Do., specially selected :. 310 0 
Carnbroe—No.1.. «- 3 8 0 At Grangemouth. 

No.3 .2 « 219 0] Shotte—No.1.. .. .. 310 0 
Monkland—No.1.. « 3 0 0 No.3... oc o 3 1 6 
No.3 .6 «« 219 0 At Leith. 
Ceages-So. 8 $ 5 0) Kinmell—No.1 .. « 8 1 6 
Bio. 8 2.22 No.8 .. .. 219 0 

Clyde & Quarter—No.1 3 1 : ‘At Bo'ness. 
sf 3 0 
The above at Glasgow, 
deliverable alongside. sy poe Prices at pages ¥ 0 
Goven—Wo.1.. «- o 3 © 0] Ha... .- oc co co 380 6 
He.8 .0 «- o 8399 0 No. 3 .. oo 2c 0c 28 SC 
At Broomielaw. No. 4, foundry oo of 27 6 
jn 7 No. 4, forge oo os coe 3S ¥.8 
Calder—No.1.. .. « 312 6 : 
eo a maby .. o  o 3 0 0 
At Port Dundas. 





Messrs. Whitwell and Co.’s Stockton net prices (on trucks) are—No. 1 





, 
~ lds, 0d.; No. 3, £2 98.; No. 4 Forge, £2 8s. “Thornaby” No. 4 
Forge, £3 net 
£04 £8.24. 
Waren ie. 5 2, f.0.b., Newport... oe o 276t0000 
Forge (at works) oe «- 217 6to3 0 0 
Common pig (at works) ee eo 2 2 0t00 0 0 
Best native ore (at works) . 215 0to0 0 0 
Both Davenport delivered. in Aberdare. 
DersyYsHiRE.—No. 1, at Sheffield oe « 3 0 Oto3 2 
No. oo ee ee «+ 217 6to3 0 0 
LANCASHIRE, Pre Manchester.—No.3 3 2 0to3 3 6 
34 No.4 3 1 0to3 1 6 
Hematite, at ‘works, 2h dis. for prompt cash— . 
Millom “ Bessemer ”—No. 1 .. o. ee oe eo 400 
No. 2 oe oe ee « 3817 6 
No. 3 oe oe oe oo « 815 0 
Ordinary No. 3 .. ee ee ee ee -812 6 
No. 4.. eo a oe « $811 6 
No. 5 .. os eo oe «- S11 6 
Mottled and white.. oe oe oe ee o £00 
Maryport—No.,3 oe ee oe a ee 315 0 
No. 4 oe oe oe ee - $81 0 
No. 5 ee ee oe ee oe eo 815 0 
Mottled and white .. oe oo ee - 81 0 
“* Bessemer ”— oe ee oe ee - 400 
oe oe ee e 817 6 
oe ee ee oe eo 815 0 
Puddled Bar— 
Waes.—At werks es . o -£5 5 Oto 510 0 
MANUFACTURED IRON. 
Plates— 
dio at works £7 lis. Od. to8 0 0 
Pearson and ——— Co. * best (2 dis. ‘for cash) -- 10 56 O 
Glasgow, f.0.b. .. oe ee oe + £8108 to 9 0 0 
Boller Plates— 
rrington,” to 5 = each curt ee ee « 1050 
bo best best . oe oo ob » 2 6 8 
Do. treble best oo ee oe ee « 13 5 0 
ot hi per cent. discount for cash. “The Pearson and Knowles Co.'s prices 
ol 


ished iron include delivery at station in Liverpool, Manchester, or 
m, in lots of not less than 2 tons, or free alongside at Liverpool 


> lots of 10 tons and upwards. 


Bowling and Low Moor, terms in each case 2} dis. for cash in pay- 
ment of monthly accounts, or 1} per cent. dis. for cash in lieu 


of three months’ bill :— 


£ 

Under 2} cwt. each .. .° oe «+ perewt. 1 
24cwt. andunder$8 cwt. .. ee oe ~~ - 
3 ewt. = Shewt. .. ee o ee - I 
3} ewt. ” 4 cwt. .. . * . « +t 
4 cwt. > 5 cwt. eo oo oe a 
4 cwt. ” 6 cwt. oe oe oe oe 
cewt. 7 cwt. ee oo oo os oo 

. ewt. and upwards ee ee ee ee oe o- 2 


Plates exceeding 6ft. wide, 2s. per cwt. extra. 


Pat et et 
WOARWSHOAMIM 


eocooooocrs: 


Hammered and | 


Fes gee: plates, ani all plates differing from a square form or regula 


per, extra per cwt. 


3s. 
be ros.” boiler tlates 6d. per cwt. less; their terms as 
wlin 


g and Low Moor. 


ww, f.0.b. £9 0s. to 9 

$ Monmoor best,”” to 5 cwt., to 4ft. ‘Gin. wide, and to 12 
30 superficial feet, per ton at works .. oe } 

it best oo o ee oe oe oe e 18 

Best best best, to 4cwt. .. oe oe o o- 16 


Special, to 3 cwt.. 18 
Usual extras for overweight, sketches, &e. 
Barrows and Sons 


ery per ton short, at works .. os oo « 4 
Best best ee oe ee ee oe o 15 

ap eg oe ee eo oe oe 23 
Cleveland oe £9to 9 
age no & Abentere—Coks plates” ee ee eo 20 

Angle Ir 

yeme | | ‘Low Moor (terms as above). perewt. £ 
Land T iron, not exceeding ten united inches .. o iI 


For each additional inch extra per cwt., Is. 
“‘ Warrington "—less 2} per cent. for cash—from 1 by 1 
~ {2 Tipe ee oe ee } 


8 
Best boiler do., per to’ eo 9 
‘ 


—— and Co. (less 34 discount)’ per ton x . 
Best ee oe oe .- eo 8 
Best best ‘boiler’ 10 
“Monumoor” (at ~ works) up to eight united inches 10 
Best ee oe o « ll 
Best best _ eo 12 


T-iron, as above, 10s. extra.” 
Angle and T bars, 8in. to 9in., 10s. extra. 


9in. = 0 10in., 20s. extra. 
Cleveland oe 2710to 7 
Earl of Dudley (terms as below) :— £ 
Round Oak, not exceeding 8in, et best .. 12 
” ” ” ” + i¢ 
. ” 9» Sretle ,, «. 16 
slasgow, "f£.0.d. ee . = 5s. to 8 
my - T- iron, “Aberdare ; oe oe se 0 to 0 
Bar Ir 

Bowling, Low Moor, and Taylor Bros., (terms as above.) 
percwt. £ 
Flat, round, Jd eunene, to 35 cwt. es oo i aa 
Do. » 3} to 5 oe oe ee es oS 
; 5 cwt. wy ‘upwards oe oo os oo. & 


10 
0 


ooo 


~ 
ocoouce 


oe 


m tom # 


J 


oF oesoooo ooo © 


osocoo & 


os 


escoos 


ocoom 














Flats—1 andupwards.. .. « « tl 
re = 3, Lara tted oh Spelt Ske. es 2D 
» under tojin. .. oo o oe oe 4 : : 
For each jin. Co sherri _ 
¥ : So. Gb Set ee ee 
” in and ¢-din oy o oe eo 16506 
”. 7 o* oe ee ee 170 
RB ee ee oo es tet 
oo 16in. o ee oe ee os. 22 
9 Tat sud fn oe ee oo oe oe : : : 
“3 See ERE See leae eee  aeal Te 
same price as 
Chain iron, same sizes as above, extra ewt., 2s. 
bars and rods, extra per 3s. 
“*Monmoor,” at the works, per ton— & s. 
Bars, jin. to 3in. round and square, or to 6in. flat 910 
” ” ” » «- 1010 
” ” ” -- 1110 
Rivet iron, usual sizes.. .. es . oe « 1110 


z Usual extras. v 
Glasgow, f.o.b. .. 
Barrows and | Sons, “at “at works, per ton m short $ 


Rounds and a - 100 
a lin. by tin, Sin. by 14a. ee ee oe ee = = 
Best best” ee ee ee oe oe o ee 
Best scrap ay ee ee ee oe oe «- 1110 
Best chain ee oe ee oe oe oe ee 1210 
Best best charcoal .. oe «- 1810 
Earl of Dudley, 2} ~ f.0.b., at Round Oak—~ 
Round Oak, rounds up to3in. .. oe es 1012 
* % a Single best eo eo 12 0 
ae ie 2 Double ,, oe -- 1310 


Treble ,, ear 
Rivet tron—Slngle be best’ .. oo eo oe oo 


On separate orders of less than 5 owt. ‘per ton extra, 10s. 
Wales, at College Works, Cardiff—Coke bars, best o 8 ®@ 


~ 
ix 
a 
So 

coc eceooa cooesceoo So ooooeFf 


Merchant eee 


Crown quali ee oe oe oe oe om 2 Ss 
Bost" v oo ee oo ee oe oe oo T16 
Rivet iron oe o ee ee « 815 
— quality, “Thornaby”. ee oe eo ee 4 <4 
Best beet” oe oe +» 1015 
Waces—Tredegar [ron Company, f.0.b. Cardiff or Newport 617 
No. 2 bars, f.0.b. Cardiff ee ee e ee « 617 
Sheet— @ a. 
“‘Monmoor,” to 8ft. long by 3ft. by 20ft. w.g., per ton 11 10 
at works .. ee ee ee oe 
Do., best .. ee ee ee oe oo «- 1210 
Do., best best ee ee oe « 1310 


m” (24 dis. for cash) per ton— 
Flats, from ing to 6in. wide by jin. thick and upwards 8 0 
Do, treo best seer oe best oe -- $810 
Do., treble bes oe ee ee 11 0 
ry prices aa above 
Whitwell and x 7 0. - (24 dis. for pen per ton— 


ooo 


Usual extras. 

Barrows & Sons—to 20 w.g., per ton short,at work s.. 13 0 

Spee O cl ce Sa ee 

25 to 27 wig. «- oe oe -- 16 0 

Do., best os. e ee oe ee extra... 110 

Do., best best oe oe ee ary ee « 210 

Do., best charcoal .. oe os ee e- 10 5 
E. P. and W. Baldwin, at works : 


ecooeoseso osoocosoo oc oO RP aacsoosoos 


“ Severn "—Singles to 20 w. oe o ee oe 140 
“Wilden” ,, ae BR” os oe ee « 17 0 
” am “BB”... oe ee « 18 0 

4 * “BBB” ton 

=  « B charcoal”. co: len 

“EB” .. ee oe «- 2610 


Doubles to 24 w. g., 30s.; and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “EPandWB” .. percwt... 1138 
“Unicon” . oe ° oe « 110 
Coke Tin—‘“‘ Stour” 1 6 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 
following delivery. 


ooo 


Pearson and Knowles Co. (terms as — £8. da. 

“ Dallam”—Singles, to 20 w.g. ..* perton 11 0 0 
Best, 16s.; best best, 30s. per ton extra. 

Crowther Bros and Morgan (at works)— £38. 4. 
Coke Tin—Singles, to 20 w.g., to 120in. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. o 32.8 
Trebles, ‘to 26 w. g-, ’to 84in. by 33in... ~- 119 0 
Charcoal Tin—Sin les, as above oe ee o ee 
ioubles = ee ee ee oo 2&8 8 
Trebles ee o o 249 
Do. Best singles, "as above oe oo eo 250 
Best doubles eo ee ee eo 27.0 
Best trebles 29 0 


Terms, 2} dis. for cash on 10th of the month. ‘Orders of 2 tons 
and u pwards, for shipment free, in 10 cwt. cases. 
J. Tinn, Bristol, delivered in London, 2h dis. forcash— £ 8. d. 
Doubles .. ee ee ee ee o- oe ee 
Treblez . oo ee ee 1410 0 
Wales—Treforest Tin- -plate Works— 
Charcoal tin (at Cardiff), per cwt. ee £1 0 0 to 
wey — works) .. ee oe «£1 1 0 to 


Engine 


‘on— 
Fire ait eae Co. om cold blast, pig, refined, and selected). 


Plain bars, rolled, viz. Per ton 
Za 66 
Rounds, from }in. to 6in. diameter ee «- 20 0to 22 0 
Squares, from in. to 5in. .. 20 Oto 21 0 
Drawn hammered bars, as above, per ton extra:. 1 0 
Rivet iron.. a oe . ee es 20 0 to 22 0 
Angle iron, 1}in. to 4in. . ee +» 20 Oto 0 0 
Forgings—Plain shafts under 5cwt. .. «+ 20 Oto 0 0 
<4 «Ow Ou RO Oe 
“a |... — meee © lo fe 
ns - eek ss «on O88 
40 cwt. 34 Oto 0 0 
Plain shafts, ‘above 50 ewt., prices according 
to weight and dimensions. 
Piston rods, under R ewt. a ee «- 22 Oto 0 0 
9 ~ 0 cwt. o o* o 2 Oto 0 0 
ost. oe *e «- 30 Oto 0 0 
Cranks, under 5 ewt. ee ee oe - 27 Oto 0 0 
oe .-. oe. ee ee oe + 30 Oto 0 0 
os ~* = cewt. ee o oo oe 34 Oto 0 O 
0 cwt. * oe oe ee 37 Oto 0 0 
Crossheads, ome 5 ewt. .. ee aT + 26 Oto 0 0 
»» ” 10 cwt. . 30 Oto 0 0 
All other uses according to pattern and weight. 
Nail Rods—Glasgow, f.0.b. .. en os « 9 O0t00 0 
Rails—Glasgow, f.o.b. .. oe oes. «- 8 0to810 
Cleveland .. ee ee 610to7T 0 
Wales—Tredegar | Iron Company « 6 5t0610 
f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
oo © ee ee os 6 0 to 6 12, 
For co iery sidings ee o « 7 O0to0 0 
-0.b. Cardiff. Coe. 
Bridge rails to 30 Ib. ie yard run 
(at works) es «- 615 to 0 
Fishplates (at rere ee « 8 O0tod0 0 
Railway Chairs—Glasgow f.0.b. . ee -- 410t0o415 
Pipes—Glasgow, f.o.b. .. eo ee oe - 6 Ot0o7T 5 
STEEL. 

Suerrretp—At works— sa 4 £84 
Spring steel ee ee o ee «- 19 0 0to 22 0 0 
Ordinary cast rods ee ee ee « 17 0 0t025 0 0 
— ee o oe « 27 0 0t0 35 0 0 
Sheet ee oe oe « 40 0 Oto 60 0 0 
Second-class tool. . ee oe ee » 380 0 0to 50 0 0 
Best special steels oe + 500 0to70 0 0 
Fine rolled, for clock springs, &e. oe « 60 0 0t075 0 0 
Rails—Siemens (at works) .. oe « 9 0 Oto 910 0 

Bessemer, ordinary .. ee - 8 0 000 9 0 0 
Do. superior .. oe +» 1010 Otoll 0 0 
Do. best .. oe *e « ll 5 Otol2 0 0 

Wares— £s. da. £84 
Rails, f.0.b., Cardiff or ee oe « 9 5 O0to1110 0 
Rails, at works (D. Owen 8 0 0to 0 0 0 

Best, from 401b per ya, at works 
(Davenport) .. ee o « 9060 0to 000 


s 





PRICES CURRENT OF MISCELLANEOUS METALS. 


£8. a 
bars .. o a oo ee «+» perton.. 73 7 6 
B.S. ingots oe oe ee ee oe oo - 8 00 
Tough cakes or bars .. oe oe ee oe « 84 00 
~ 73.10 0 
Straits oe ee oe ee ca ee 1a f 4 : 
British e cr * ee ee ee iJ ee 0 0 6 
spe English sott pig 22 5 0 
WENO 4 RERAas. 40 san.:: 0s) 08) rom 
Antimony— Pp 
Regulus star .. or oe oe oe wf 000 
Spelter— ‘ 4 
esian 4. oe ee ee oe ee ae): 08 32. 
English ee ee ee oe ee .“ ord of 000 
Quicksilver .. oo ee es perbottle .. 10 0 0 
Phosphor meee metal perton . +» 10 0 0 
oe ee £130 to 145 0 0 


PRICES CURRENT OF COAL, COKE, OIL, &c. 
Coke— £3.d £8.d. ( 


| £84 £84. 
Cleveland, at pits 0 120..0136)| London—Best .. 0 00..0 00 
Derbyshire.. .. 013 0..0 00) Other sorts .. 0196..1 09 
Wales .. .. 0100..0 00) South Yorkshire—At pil 
Best Rhondda— | e+ 0120..0160 
No.3 4. .. 0110.0 00{| Converting’ .. 0 90..0110 
Seegigstwerks 0 66..0 80 «+ o 0 80..0 50 
Sheffiel + 0150..6180)| Wales,allat pit. 0 00..0 00 
Coals, bast, per i n— oo of 0 70.0 79 
Birmingh: - 0130..1 10 House .. « 0 70.0 76 
South ~ aed 0 5 6..0 106 Small steam .. 0 26..0 80 
Derbyshire— | Do. bituminous 0 20..0 30 
Best (at pits).. 0140..0160 Lard .. .. .. 64 00..0 00 
Converting .. 0110..0 00 | Oils, tun— 
Other sorts .. 0 90..0110 Seal, pale.. .. 84100..0 00 
lack oo of 0 30..0 50) Brown .. 29 10 0..30100 
Yel. totinged.. 31 0 0..33 00 
Glasgow—At the pits— Linseed .. .. 0..24 7 6 
Elicoal, per ton 0 70..0 90! Olive, Gallipoli.. 0 00..0 00 
Main 2 0 53.0 68 Spanish .. .. 0 00..0 00 
Splint , 0 56..0 76| Palm .. .. .. 39 00..0 00 
Dross ~ 0 09..0 30 Rangoon engine 
(C. Price and} 0 36..0 00 
Do.—At roe gow— pad oF a gal. 
pore delvd $213 3..0 15 9 | Rapeseed, Boel } gg 5 0..88100 
Do., wholesale, a 80099 rown .. .. 3619 0..86150 
er ton.. Foreign pale .. 38 00.3900 
Splint .. « 80..0 89 Brown .. oe 00..0 00 
Steam .. .. 80 0 99] Sperm, body .. 0 00..0 00 
Wishaw main.. 70..0 76 e, em 34 10 0..85 00 
Smithy .. .. 0 13 6..0 13 9 Sea, pal mY se 
Brown .. «. 29 00..3000 
KameeiiteoGiigua 9M yuiuat = E. I. Fish - 2 00..000 
Arle ° 012 6..013 0 Yellow .. .. 82 00..3400 
ace rton aft. $e: 0110 er. + 30 00..5400 
urnace coal .. 79..0 86 it. Petersbt x 
Bury «. «. 0 60..0 70 ¥.C. new »’} 52 15 0..53 0 0 
Slac eo of O 86..0 50 oe ee ve 5010 0..5100 





PRICES CURRENT OF TIMBER. 


187 
Per Load of 50 cubic feet. £ s. 


2 


1876. 
Per Petersburg standard. £8 £5. 







































25. 
Baltic Fir Timber— || Deals, ete, (continued) — 
iga . see 310 4 5) Quebue, 9 » 1110 
Dantsic and Memel, crown ..-- 40 510) Ast 19 23 10 
Best middling .. . 310 410! 2 ° 1415 
Good do. and 2ud 640 ole 
Common middling. 215 3 0} »~-wWsbRO 
Unidersized 219 215) o. 85 10 0 
Staal . 2 5 210| ard do. |. $10 919 
—_ tenes 3 2 310)| §t. John’s, spruce .. 9 
: 2 5 215|| Nova Scotia and Prince id . ° 80 
Swedish and y ball + 2 0 215) ward’s Isle, spru 
rake pel ape | United 8. pitch pine planks. 1010 13 0 
aia yn eg oesee 519 8 0)| Staves, per mille of 
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Soutu KEensincton Muszeum.—Visitors during the week ending 
March 18th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,304; mercantile marine, building 
materials, and other per warn doy 1485. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.m. to 5 pe. » Museum, 1988; 
mercantile marine, ding materials, and ot 
Total, 15,893. Average of correspondin, week in former years 
12, 819. "Total from the opening of the Museum, 14,933,770. 

BESSEMER WORKS IN GERMANY.—There are 18 Bessemer steel 
works in Germany, having 71 converters, of which 61 are in Prussia. 
This is equal to two and a-half times the power of production 

ssessed by France, and 69 per cent. of that of Great Britain. 
The works in Germany are :—in Prussia, Konigshiitte, Silesia, 
with 2 converters ; Georg-Marienhiitte, near Osnabriick, 4 conver- 
ters ; Hirde, 4; Hisch, at Dortmund, 2; The Union, at Dortmund 
= "Hattingen, 4; Bochum, 2; Krupp’ s, at Essen, 18; Gutehoff- 

hiitte, at Oberhausen, 4 ; Phoenix, at Ruhrort, 2 ; "The Rhine 
Ste el Works at Ruhrort, 6; Ponsgen and Giesbers at Dusseldorf, 
2; Rothe Erde, near Aix-la-Chapelle, 2; and Steinhauserhiitte, at 
Witten, 2. In Bavaria, there are the Maxhiitte, near Schwandorf, 
with 2; and Gienauth Bros., at Kaiserlautern, with 2 converters ; 
in Saxon , the Kénigin- -Marienhiitte, near Twickau, with 4 conver. 
ters; an "in Alsace, de Dietrich and Co., at Niederbronn, with 
2 converters. 


TurRoat IngiTaTION.—“ The throat and windpipe ~ especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and aff the voice. For these 
F toipean use glycerine in the form of jujubes. Glycerine, in 

ese agreeable confections, being in proximity to the glands at the 
par ey 4 are excited by the act of sucking, becomes actively 


’ 


er collections, 116, 


and 1s, boxes (b t 8 or 15 stamps), and tins 
1s. 6d., labelled “‘Jases Erps ani Co., Homceopathic Chemists, 
48 n,”—{Advt.] 


, Threadneedle- street, and 170, Piccadilly, Londo 
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HISTORICAL NOTES ON ROLLER SKATES. 
No. VIIL 


Mr, ALLEN THompson Covet, of San Leandro, Cali- 
fornia, patented askate on the 20th June, 1871, No. 116,161, 
which he states is an improvement on Robbins’ skate, 
patented May 10th, 1870—see Encingzer, March 17th, 
p. 185. Fig. I isa side view of the skate; Fig. 2 a cross 
section through the centre of the rollers; and Fig. 3 a cross 
section through the centre of the lever. A is the foot- 
stand; BB the trucks, connected by the rods C C, and 
secured to the stock A by a bolt or socket-pin, as shown 











COVELL—1871. 


in Fig. 2; D is the reversible lever, moving upon the 
in E. The vertical part of D enters a recess in the front 
tee, and works freely therein. When the foot of the 
skater is pressed down with more force on one end of the 
reversible lever than the other the front lever is turned 
toward the opposite side, carrying with it the inner end 
of the rear lever, and thereby placing the two sets of 
rollers at opposite angles to the skate stock. The inventor 

ims, as forming the distinctive parts of his invention, 
the T-shaped lever D pivoted to the stock A, with its 
vertical part working in the recess or slot of the front 
lever, as shown. 

In the skate patented bf Mr. George Vincent, of 
Stockton, California, on the 4th of July, 1871, No. 116,648, 
the pivoting action is communicated to the front roller by 
means of a rod actuated by the hind rollers. Fig. 1 isa 
longitudinal vertical section, Fig. 2 is a bottom view, and 
Fig. 3 is an end view, looking from the rear of the skate. 
G is the skate body; H H the roliers, one in front and 
two behind being the number preferred, but this arrange- 
ment may be varied. The front hanger a is pivoted to the 
skate block at f, its motion being limited by the stop A. 
Attached to the plate E is a slotted or forked arm D, 
which receives the crank C, by which the front roller is 
operated. The rod B rests in the hangers ¢ and 6, and is 
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attached rigidly to the rear axle A, which bears upon a 
plate resting upon an india-rubber spring d. The set 
screws 77 serve to adjust the axle A in case there should be 
a tendency on the part of the skater to roll the foot to 
either side involuntarily. By rolling the foot either to the 
right or left the rear axle A, by means of the rod B, 
operates the crank C, which causes the plate E and hanger 
a to turn on the ale J, thus throwing the front roller at 
an angle with the line of direction of the skate, and 
causing it to move ina curve. The elasticity of the india- 
rubber spring d causes the rollers to resume their proper 

ition when the sidewise pressure of the foot is removed. 

e inventor also describes a brake more particularly 
adapted for the use of learners. This part we have, how- 
ever, omitted. 

A very simple form of skate is that patented by Mr. 
George 8. Curtis, of Chicago, on the 4th of July, 1871, 
No. 116,690, consisting, as it does, simply of a pair of run- 
ning wheels placed in the centre of the foot-stock, the toe 
and heel being erated by castor wheels. Fig. 1 isa 
central longitudinal section, and Fig. 2 a bottom plan of 
this skate. The upper ends of the castors are upset so as 
to form heads g, which have their bearing on the metal 
lining / of the opening. Any kind of castors will answer 
the purpose, but the inventor prefers the anti-friction 





castor shown. Mr. Curtis claims that short turns can be 
made with perfect ease with this skate with very little 
exertion, for while the castors support the heel or toe in 
making curves, they also allow perfect freedom of motion, 
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either to the right or left, the castors readily adapting 
themselves to the required position. 

The skate invented by Mr. Chris. Raitz, of San Fran- 
cisco, and patented July 25th, 1871, No. 117,329, is of a 
different character to the one last described. The cramp- 
ing of the rollers is effected by means of a plate secured to 
the footstand and provided with an angular slot in which 
the standard onesying the axles is secured so as to 
turn about its axis. In the accompanying sketches A is 
the footstand ; BB are metal plates secured to the under 
side of the footstand, Projecting downward to a sufficient 
distance to admit of the formation of an angular slot C 
which extends up through the top. The standard D, 
which forms a part of the axle, extends up vertically to 
the lower part of the plate B, from whence it is continued 
asa flattened plate or bar E, which is fitted into the slot 
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C. A pin a secures the standard by passing through the 
sides of the plate B and the bar E, so that the standard 
can move about its centre or point of support. As this 
motion takes place at an angle, it will bring the rollers on 
either side nearer together by throwing the axles out of 
— and into converging lines, The motion is limited 
y the shoulder c coming in contact with the shoulder d, 
as shown in Fig. 3. The rollers are returned to their 
parallel position by the spring F, which is secured inside 
the plate B and presses upon the upper end of E. The 
pin @ is relieved from strain by the bearing surfaces 
zx, 

The patent granted to Messrs. David Kerr and Asa E. 
Hovey, of San Francisco, on the Ist of August, 1871, No. 
117,643, is illustrated in the following sketches, Fig. 1 
being a side view partly in section, Fig. 2 a bottom view 
with some of the parts removed, and Fig. 3 a perspective 
view of the axle-tree, axle-plate, ring-post, and tiller. To 
the underside of the foot piece A is fastened the rectan- 

ar or flanged frame plate B, between the legs of which 

is the fork E E extending somewhat into the foot piece. 
On the upper side of the frame plate are two projections, 
one on each side of the hole F, whose base and position 
are indicated by the dotted lines in Fig. 2. They taper 
from their base upwards, and are shaped like pyramids 
rounded at the corners. The axle-tree, com of the 
steel axle G in the cylinder H, the axle —_ having its 
face corresponding in size.and form to that of the frame 
plate B, the ring post J with a lug on each side and the 
tiller K as shown in perspective in Fig. 3, form a single 
solid piece. The ring post passes through the hole F, the 
lugs resting on the frame plate in contact with the projec- 
tions on that surface. the extremity of the tiller slides 
pond pi E 7 The frame _ pd = late are kept 
apart by the india-rubber e operation 

of the skate is as follows :—The ring post K Gviking wh, 
tically through the hole F allows the entire pressure from 
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the foot piece and frame rock from side to side. This 
causes the foot piece to vibrate laterally to a considerable 
distance on each side of the stationary ring post, and as 
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the extremity of the lever is carried with and by the foot 
piece, the ring post is turned on its own axis and with it 
the axle-tree and wheels, precisely like a tiller, except that 
the lever is moved by the foot piece instead of by hand. 
The next patent on our list is that granted tu Mr. John 
L. Boone, of a San Francisco, on the 8rd of October, 1871, 
No. 120,147. In place of the ordinary footstand the in- 
ventor uses longitudinal side springs, which are connected 
to the axles of the rollers in such manner as to cause 
them to assume thie proper position for running in a curve 
when the foot is depressed towards the side to which it is 
desired to turn. A is the front and B the rear of a skate. 
The axles are formed with a spindle d projecting upwards 
from the middle, a shoulder e¢ being left near the as 
shown. A metal bolster F is cast with the hub g and 
arms A. The hub g has a hole of sufficient size to allow 
the spindle d to pass up through it until the lower end of 
the hub bears upon the shouldere. The front and rear 
bolsters are united by two springs G G, the ends of which 
are secured to the arms A in such manner that the bolster 
can turn slightly. The axles A B are united by a jointed 
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BOONE—1871. 


rod I, which is moved from side to side by means of the 
forked lever J. The two arms of this lever are secured to 
the under side of the spring G, an elastic washer K being 
inte: . When one of the springs is depressed ym 
weight of the skater, the slotted or lower end of the bar J 
will be thrown in an opposite direction, carrying the axles 
to the proper position to turn inacurve. The inventor 
claims for bis skate a more easy and pleasant motion than 
in skates where the axles are united by a block, especially 
when moving over an uneven surface. 

Mr. John H. Fenton, of Indianopolis, patented on the 
2nd of January, 1872, No. 122,376, a skate, the action of 
which will be evident from the following drawings, of 
which Fig. 1 is a side elevation; Fig. 2a vertical trans- 
verse section in the line cc of Fig. 1; Fig. 3, a bottom 
view of the roller frame or hanger; and Fig. 4 a bottom 
view of the saddle plate. A, B, and C represent 


saddie plate D is attached to the under side of the foot 
support by means of screws. It oa the segmental 
ae a ae. pr ss ome 
carrying a segmental convex bearing e and a projecting 
pivot f working respectively in the ing b and socket 
d. e convex e is slotted, and a pintle g proj 





ing downwards from the concave plate 6 paases 


the foot to rest on the india-rubber cushion L, upon which 


tively the foot support, heel strap, and toe stra) The’ 
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the slot and guides the movable hanger-frame in a regular 
direction. It also serves to prevent the ing ¢ from 
travelling too far. A screw / passes through the footstock 
and saddle plate as well as through the india-rubber 
cushion 7, being secured at its lower end by the nut jj 
This nut is provided with projecting pins or trunnions / / 
resting in corresponding grooves in the underside of the 


é FIG.A 
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have adorned the last or forty years, none certainly is 
greater than that great art which you practice, that great profession 
to which you belong; and, more than that, I would venture to 
say none is more closely connected with Government as such. 
Some Governments live by letters, some by science, some by arts, 
some by legislation, some by the conduct of great wars; but per- 
haps those Governments and those nations live lo tin the memory 
of men who live through their public works. These works exist 
when almost everything else is forgotten, and they remain a visible 
and tdngible proof of the greatest of former generations. And 
let me say that, of all the departments of Government in 
this country, none has greater cause to be grateful to your 
profession than the department over which I have the honour 
at this moment to preside. If there be anything which 
engineering skill has developed, it has been the great 
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FENTON—1872. 


hanger, which, when it vibrates upon its pivot /, will rock 
on the trunnions of the nut, and thus have the necessary 
freedom of motion. The rollers F F are hung on axles 
GG secured in projecting ears # m of the hanger. A 
hooked wire ” serves to keep the axles in place. The 
elastic india-rubber cushion ¢ brings back the rollers to 
their normal position after the sidewise pressure of the foot 
has been removed. 





DINNER OF THE INSTITUTION OF 
CIVIL ENGINEERS. 

THE annual dinner of the Institution of Civil Engineers was given 
on Saturday at Willis’s Rooms, when a large and distinguished 
company was entertained by the President and council. Consider- 
ably more than 200 guests sat down to table ; Mr. G. RK. 
Stephenson, President of the Institution, in the chair. On the 
right of the chairman were his Serene Highness the Duke of Teck, 
the Earl of Carnarvon, Lord Colville of Culross, Sir J. Hawkshaw, 
Lord Sandhurst, Mr. Goschen, M.P., the Lofd Mayor, M.P., Mr. 
Hawksley, Sir G. Burrows, Sir H. Rawlinson, Sir. Lintorn 
Simmons, Sir J. Whitworth, Dr. Huggins, President of the Royal 
Astronomical Society, and Dr. Percy. On the left of the chair- 
man were his Excellency Count van Bylandt, Netherlands Minister, 
Viscount Halifax, Lord Gilford, Mr. C. H. Gregory, C.M.G., Lord 
Hatherley, Mr. Lowe, Mr. Harrison, Mr. Justice Archibald, 
Admiral Sir A. Milne, Sir H. James, M.P., Sir W. G. Armstrong, 
Sir J. Hogg, M.P., and Dr. William Smith. Among others who 
were present were Dr. Pole, Mr. Woods, Mr. Brunlees, Mr. 
Abernethy, Mr. Barlow, Mr. Bramwell, Sir J. Bazalgette, Dr. 
Siemens, the Dean’ of Lincoln, Mr. T. Brassey, M.P., Colonel 
Stokes, Mr. H. Reeve, Sir G. Elliot, M.P., Mr. Chadwick, M.P., 
Sir W. Palliser, Captain Galton, Mr. Pease, M.P., Mr. Samuda, 
M.P., Mr. Lothian Bell, M.P., Mr. Manby, hon. sec,, and Mr. 
Forrest, secretary. 

After the usual loyal toasts, 

The Chairman, in proposing ‘‘The Army, the Navy, and the 
Reserve Forces,” expressed his confidence that in the future, as in 
the past, they would be found to have “ Ready, aye ready,” as 
their watch word whenever they were required. He begged to 
couple the toast with the names of General Lord Sandhurst, and 
Admiral Sir A. Milne. 

Lord Sandhurst returned thanks for the Army. 

Sir A. Milne returned thanks for the Navy. 

The Chairman then said,—The toast which I have now the 
honour to propose to you will be received with hearty goodwill, for 
it is connected with the eminent men who guide our great ship the 
British Constitution. Experience has taught us, if we would 
insure success, how absolutely essential it is that those who are in 
high command or in charge of great undertakings should have the 
entire confidence of their supporters. Judging from the events 
which have happened during the last few months, it appears that 
her Majesty’s Ministers possess that entire confidence of which I 
speak, and in addition they have obtained that which most men 
like to have in the City—I mean good credit. Her Majesty’s 
Ministers have brought the country safely beyond the dangers 
which have beset us in years gone by, and we are justified in believ- 
ing that they will pilot us past the perils which may threaten us 
in the future. I therefore give you the toast of “‘ her Majesty’s 
Ministers,” associated with the name of the Right Honourable the 
Earl of Carnarvon. 

The Earl of Carnarvon,—Mr. President, your Serene Highness, 
my Lords and Gentlemen,—-There used to be, I think, in one of 
the old colleges at Oxford, a very wholesome rule that once, at 
least, in every twelvemonth every member of that college, from 
the highest to the lowest, from the oldest to the youngest, should 
hear his faults plainly spoken to his face. I think that was a very 
wholesome and a very expedient rule. In the present day it is 
perfectly true that her Majesty's ministers very often come in fora 
certain amount of that regimen, and I am not disposed to dispute 
its wholesomeness in other places. To-night, on the other hand, I 
have in you, Sir, so friendly a critic, and in those around me so 
kindly and civil an audience, that I am not taken to task for the 
faults either of myself er my colleagues. At the same time, I 
assure you, Sir, we Jo not under-estimate in any degree the burden 
of the task to which you have been pleased to allude. I might 
very easily find an illustration in the great profession to which you 
belong. Like some of those great public buildings which it is your 
praise and credit to rear, the Government of this country should 
combine many different things. It should be strong, and yet it 
should be crowned with ornament and grace ; it should be compact 
and unyielding in some parts and yet it should be elastic in others. 
It should have its foundations deeply laid, and yet it should 
soar up to the highest point of legitimate ambition. This, of 
course, is a great combination of qualities; ‘it is a high 
ideal ; and it certainly is not for me to say that her Majesty's 
Government realise that ideal. All I would say is this-- 
that the task of Government in these days, by whomsoever 
it is administered, by Whig or Tory, by Conservative or Liberal, is 
at the very best, and under all circumstances, an arduous and a 
heavy task, and that, in a conscientious endeavour to discharge it, 
‘we may justly appeal to you to apply that rule which I believe is 
not unknown to your great mechanicians and engineers—to make 
ue allowance for the strain of ropes, for the inevitable fragility of 
materials, and for the pressure of—what shall I say ?—surround- 
ang ces, Sir, of all the great arts and sciences which 


ANNUAL 





lonial empire of this country. It has been by your skill, your 
ability, that we have developed new lands, that we have called 
into being new countries; you have set your footmarks and the 
seal of your power everywhere, and well may you say—to borrow 
a quotation from t e—* Que regio in terris nostri non 
plena laboris?” It is true that in this great colonial empire there 
are as yet none of those transcendent works which the ier civili- 
sation and the greater wealth of Europe have called forth, There 
is no Suez Canal pierced, there are no Alps tunnelled, there is not 
as yet the prospect of a Channel to be traversed by some subter- 
ranean passage. But, on the other hand, the sum total of works 
in the Colonial Empire is simply enormous, and the new face which 
during the last fifteen or twenty years has been set upon those 
lands is almost more that is credible. I say nothing of irrigation 
works ; I say nothing of tanks built formerly by barbaric sovereigns, 
and which have been redeemed from decay in our time; I 
say nothing of harbours created, of breakwaters constructed, such 
as that great breakwater in Ceylon, of which we heard that his 
Royal Highness the Prince of Wales a few weeks ago laid the foun- 
dation stone. But look at those great agencies of modern civilisation, 
railways and telegraphs, and I say that through your instrumentality 
they have overspread like a network even now the face of our 
Colonial Empire. Within the last ten or fifteen years, I 
believe something like 7000 miles of railroad have been constructed. 
Certainly within the last seven or eight years 1500 miles have been 
laid down in Australia alone. The Cape, New Zealand, Ceylon, 
are all pressing onward in the same race; and it was but a few 
weeks since that I heard that the Governor of Natal had turned 
the first sod of a railway destined to run through a most difficult 
region, to tap new goldfields, and open up new and unexplored re- 
sources. And as with railways so with telegraphs. Some 20,000 
miles are open in the great continent of Australia. The whole of 
the eastern side is now surrounded by an electric wire ; the great 
Colonies of New South Wales, Victoria, Queensland, and South 
Australia, and within the last few days New Zealand itself, have 
all been brought into confraternity with one another, and I will 
venture to say into closer relationship with the mother country. 
These are great triumphs to have accomplished ; and if our Colonial 
Empire be, as I believe it will be, perhaps the greatest monument 
which will be left of English power, of English creativeness, of 
English practical genius, this, too, will be equally remembered in 
times to come, that in the praise and the credit and the honour of 
that great work the Civil Eagineers of England are entitled to bear 
at least their full share. 

The Chairman said the next toast he had to propose was “‘The 
two Houses of Parliament.” He had heard or read that friends 
should not live too closely together. That was generally believed 
to be true ; but as far as regarded the Houses by the river at West- 
minster it scarcely applied. No doubt they might have their little 
domestic troubles, but somehow they managed to square up their 
accounts and to go on and prosper. He took that opportunity to 
thank both Houses sincerely for the kind manner in which they 
always received the members of his profession when duty called 
them before them. He begged to propose “‘The Houses of 
Lords and Commons,” coupled with the names of Viscount Halifax 
and Mr. Lowe. 

Viscount Halifax, in acknowledging the toast for the House of 
Lords, said that the President had remarked that while the two 
Houses sometimes disagreed, somehow or other they contrived to 
make up those occasional differences. He believed that to be mainly 
due to the fact that the House of Lords was no exclusive body; for 
while it retained among its members the descendants of the old barons 
of the realm, it was recruited and strengthened from the ranks of 
the wealth and intelligence of the country. Among the highest 
rewards their lordships could receive beyond the sense of discharg- 
ing their duty was the approbation of a large and intelligent body 
of their fellow-citizens, such as he now saw before him. There 
was another connection between the House of Lords and the 
Institution of Civil Engineers. It was to a member of the House 
of Lords—the Marquis of Worcester—that in this country at least 
the first notion of the marvellous powers of steam for practical 
purposes was suggested ; and in the formation of that great 
system of internal communication throughout the country by 
canals the Duke of Bridgewater was associated with Mr. Brindley. 
In the present day also there were members of the House of Lords 
who took an active part in the promotion of those great engineer- 
ing works which had added so materially to the welfare of this 
country. 

Mr. Lowe, in returning thanks for the House of Commons, said, 
—Your Serene Highness, Mr. President, and gentlemen,—There is 
no festival in the course of the year which I attend with greater 
pleasure than this annual dinner of the Civil Engineers, and that 
not because I am so fortunate as to have any connection with you, 
as I have no land for you to improve and no property that you can 
do any good to, but simply and solely because I heartily respect a 
profession to which the country is so greatly indebted. I think 
and believe that Iam a true exponent of the feeling of the House 
of Commons when I tell you that that also is their sentiment. 
The House of Commons is brought into close connection with your 
profession, for you and they together have to carry into effect the 
great works of the country. I think they are worthy to decide 
on the plans you lay before them, and although you may 
not always be satistied with their decisions, I believe you 
are satisfied that those decisions are given in this country, 
at any rate, without any sinister motive, but simply with a 
view to the public good. (Gentlemen, I am unable to speak to you 
as I could wish to do about your own profession. It would be 
ridiculous for me to attempt it, for you are well acquainted with 
it and I am merely a novice; but I was meditating this morning 
on the peculiar mission that seems to have been allotted to you. 
When I think of what has been done since I can remember, in the 
way of developing the happiness and welfare of mankind, I am 
perfectly astonished that it should have been granted to one indi- 
vidual not very old to see such great things accomplished. It 
would be impossible for the most consummate eloquence, to which 
I make no pretension, to exaggerate what the country and the 
world at large owe to the profession of civil engineers. But, as it 
is better for a man to speak about that of which he knows something 
than about that of which he knows very little, I will illustrate what 
I mean by a short excursion into ancient history. We are always 
said to have derived a great deal of our present civilisation from the 
Greeks. You are allaware that the Grecian mind was divided into 
two different schools. Very early in its history there was one 
set of philosphers who were in the direction of physical science, 
and another who, considering all matters connected with the 
senses as perfectly worthless, directed their attention exclusively to 
mind alone. It looked at one time as if the physical philosophers 
were about to carry the day. There was an extraordinary develop- 
ment of engineering talent in the ancient world—witness the 
names of Demetrius and Archimedes. But somehow the personal 
character of Socrates and the eloquence of Plato overpowered the 
tendency towards physical science, and people gave themselves up 
to hazy metaphysics instead of looking into the sources of nature 
to better the condition of the human race. I think it is not too 
much to say that if the school of Archimedes had triumphed over 








the school of Plato the frightful catastrophe which overthrew the 
Roman Empire and condemned mankind to a thousand years of 
barbarism and misery would have been averted. If the other 
course had been followed I believe that hideous catastrophe would 
have been avoided, and that “ggg ef in the history of man- 
kind would never have opened up. ter this excursion into the 
past, and coming to the present, I think I am justified in sa 
that you are now doing for the human race what might have, 

done then. We have heard about remote countries from which races 
never come forth except to conquer everything that comes in their 
way, and that nations are alwaysliable to be overrun by the barbarous 
hordes which are to be found in the centre of great continents. That 
was true; but isthereany possibility that such a calamity can overtake 
mankind again? No. Not because barbarous races have not the same 
ferocious courage, the same desire to enrich themselves at the 
expense of others, but because the sciences have placed means in 
our hands to enable us to repel the advance of barbarism not 
directed by science, skill, and intelligence. Therefore we have to 
honour engineering, not merely because of the blessings it has 
showered upon us during our lifetime, but because it has averted 
from the world the danger and the fear of overwhelmed by 
a cataclysm such as that it had before experienced. You have 
made it impossible for any Attila, Genseric, or Alaric in to 
overrun the civilised world and reduce it to barbarism. when 
I remember how many men have spent their lives in small 
grammatical researches, in reading or writing bad poetry or 
execrable histories and 1 ay pl this rubbish to be read by 
the few, and thrown aside by the many—it is a gratifying reflection 
that we are this day met to celebrate the triumphs of a profession 
which has not only benefited its members by the riches they have 
derived from its pursuit, but has been the means of securing the 
world against the most awful calamity that could befall it—after 
a far advence into eivilisation, a relapse into barbarism. 

The Chairman then pro the toast of “Our Visitors,” 
coupling ‘t with the name of the Netherlands Minister. 

The Netherlands Minister said he supposed the task of return- 
ing thanks for the toast had been intrusted to him on account of 
his well-known sympathy with the profession. One of the great 
reasons for that sympathy was because he considered the profession 
of the engineer not only one of the most useful, but one of the 
most independent ; and while it had the whole world for the field 
of its career, it increased the wealth and the prosperity of all 
countries, opened up new means of communication with far dis- | 
tant nations, and in doing so helped to remove unfounded and 
exaggerated a. In fact, he considered engineers to be the 
most successful diplomatists, and he assured them he said so with- 
gut the slightest feeling of jealousy. On the contrary, he con- 
sidered them the diplomatists’ best allies, for both had the same 
object in view—to remove the jealousies of nations and bring them 
closer together by afeeling of common interest. He was not com- 
petent to say whether the engineers of his own little country, as 
far as practical skill went, were to be put on the same level 
with those of England ; but he was proud to say that in one 
branch of the profession—hydraulic engineering—they were not 
far behind. At this very moment the pluck and skill of the en- 
gineers of his country were put to a very severe test in consequence 
of the great floods and inundations which had occurred in Holland 
during the past fortnight. But that was one of the trials with 
which, in Holland, they knew how to deal. He hoped that in a 
short time a new proot of the skill and spirit of the engineers of 
Holland would be given by draining the Zuyder Zee, He expected 
this great subject would be decided in the present session of their 
Chambers. As far as he was informed, the cost would be about 
£16,000,000 ; 750,000 hectares of .agricultural land would be 
reclaimed, and the work would be accomplished in less than sixteen 
years. This would be one of those peaceful annexations of which 
the topographical history of his country showed so many successful 
examples. He hoped the sympathy and friendly interest which 
this great country had so many times evinced for his country would 
not fail it on that important occasion. For the great honour 
which had been done him, and on behalf of the Sistinguished 
guests present, he begged to return thanks. 

Mr. Hawksley proposed the toast of ‘Science and Literature,” 
which was acknowledged by Dr. Huggins and Dr. William Smith. 

Mr. Bramwell proposed the ‘‘Corporation and Institutions of the 
City of London,” for which the Lord Mayor returned thanks. 

Mr. Goschen, in proposing ‘‘ Prosperity to the Institution of 
Civil Engineers,” coupled with the name of the President, said 
that its prosperity was apparent not only in the fortunes made by 
some of its members, not only by the reputation acquired by others 
possibly without fortune, but in the numbers of its members and 
its popularity. So established was this profession of comparatively 
modern growth, that the hereditary principle had already begun to 
to appear in it. Great engineering names were now to be seen in 
successive generations, placing before us a Stephenson as one of the 
founders of the profession, and a Stephenson as president of their 
institution and the hospitable host of the night. In the success of 
engineers all the world was interested, for by their success all the 
world was benefited. If by some subtle process of science not yet 
discovered it were possible to tap the capacious brains of the 
engineers present in that room there would be found the germs of 
splendid projects which would add to the wealth and power of the 
universe and strengthen all sources of happiness of the country at 


arge, 
The President briefly returned thanks, after which the proceed- 
ings terminated. 








MoLeswortn’s Pocket Book.—A new edition—the eighteenth 
—of this work, has just been brought out by Messrs, Spon. As 
the work is known and prized wherever an engineer is to be 
found, that is to say, in every country on the face of the earth, we 
shall say nothing here in the way of praise. The present edition 
is admirably got up, and contains a useful contribution on telegraphs 
by Mr. Brough, oF the Indian Telegraph Department. We regret 
to find that one or two errors are permitted to Pe a without 
rectification year after year. For example, at page 303 we find the 
following passage :—‘‘ In marine engines the indicated horse-power 
consumes from 5 Ib. to7 lb. of coal per horse-power per hour.” 
Now, this might be true in 1862, when the first edition appeared, 
but it is very far from the truth now. In a few other instances 
defects may be found, sometimes misprints. Before the next 
edition is published the work should undergo an elaborate revision. 
It is a pity that a thing so nearly perfect should not be beyond 
reproach, 

ENGINEERING Soctety, Kine’s CoLLeGe, Lonpon.—An ordinary 
meeting of this Society was held on Friday, March 17th, the presi- 
dent in the chair, when Mr. Anderson read a paper ‘*‘On Description 
of Apparatus used in Raising Water.” The author divided his 
paper into the description of several different classes of contrivances 
—namely, . purely mechanical contrivances, pneumatic, those 
working a piston to create vacuum, those working by centrifugal 
force and inertia of water, those working by impact of the water, 
and by vacuum caused by induced current. The various machines 
depending on the principles enumerated were ably described. A 
dicussion followed, in which Messrs. Bailey, Mackworth, Devon- 
shire, Pollock, Kirkman, and Crompton took part. At the 
meeting held on Friday, March 24th, the br in the chair, 
Mr. Fleming read a paper ‘‘ On Steam and Continuous Brakes.” 
The author commenced his oo by alluding to the several 
accidents which might have been avoided had the trains been 
furnished with effective brake power. He then stated that the 
brake ought to act on every wheel of the train, so as to lessen the 
wear and tear on the permanent way, and that it should be able to 
stop a train within a distance of from 200 to 400 yards, He then 
described Clark and Webb’s, the Westinghouse vacuum, and the 
Steel and McKinnes, and several others. He dwelt at some length on 
Saunders’ vacuum brake. He then pointed out the great advantage 
of vacuum or atmospheric brakes over the chain brake, A dis- 
cussion followed. 
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RAILWAY MATTERS, 


Mr. Cuartes K. Domvitzz,-C.E,, who has for some years been 
* both tie locomotive superintendent ‘and engineer of the Belfast 


and County Down Railway, resigned offices as he has 
received the appointment of locomotive.superintendent of the 
Great Western Railway of Canada. He has started for Canada, 
but previously to eeving Bae his | —_ of friends pre- 
sented him with a farewell address, together @ purse contain- 

THE Giornale dei lavori ots complains bitterly of the ce 
of fast (?) trains in Italy ; in the first pl because the 28 
are so short as not to give the tra’ time to alight and go to 
the re’ room ; next, use, of a bell 


in Austria, guard shouts, “ Partenza d 
three times, as in A e outs, “* 37am 
, the only real grievance, — on gs pn — Railway 
e doors are systematically wn open at every on, even 
on a winter’s night. 2 

Tux Delaware, Lackawanna, and Western Railroad Company have 


decided on the of their road. The change of gauge 

will take effect on of railroad, and will necessitate 

apart 12,000 coal cars and sh all the trucks of the 
cars now in use, The first of the company will be 


4000 new coal and freight cars suited to the gauge. This 
will the narrow gauge road with rolling stock while the old 
pers tna be opaharg 


Mr. ere: Hupsoy, late of we —— Northern bergen! 
Engineers ag 4 Cross, Englan been appointed chie 
engineer of Cochin, succession to Mr, Macdonald, who held 
charge for a few years. The Cochin State, with a revenue of 
twelve or spends 250,000r. for Lay works in 
each year. The newly appointed engineer is likely to undertake 
some large works, which are necessary for the improvement of 
communication between one part of the province and another. 


A FEARFUL accident occurred on Tuesday morning on the Glas- 
ow and South-Western Railway, near Chern, in Ayrshire, 
e boiler of the locomotive of a workman’s train, which leaves 
Kilmarnock between five and six o’clock, burst with a noise which 
was heard for miles around, The effects were most disastrous. 
The locomotive was shot into the air, while the tender passing 
underneath it, wheeled on beyond Dreghorn station. A third- 
class carriage, in which some of the workmen were accommodated, 
was broken to pieces, but the van, keeping to the line, ran on 
after the tender. The engine-driver, the fireman, and the fore- 
man engineer at Irvine were instantan: ly killed, and nine other 
> were injured, two so seriously that their recovery is despaired 
of. 

Active steps are taking place in the North of Ireland for the 
increase of railway accommodation. Under the name of the North- 
ern Union Railway a yi has been put forward by which it is 
proposed to provide a line to start from Belfast, at Lisburn, 
and take a new route a ge toNe and ae ae 
proposal is taking very favo’ amongst the inhabitants of the 
towns about to be accommodated, and alarge and influential meeting 
has been held at Lisburn, and an influential memorial signed in 
favour of the project. The people of Banbridge are also anxious 
for such a line as that proposed, and the inhabitants of Lurgan, 
though not much benefited, have also expressed themselves in its 
favour. The proposed line will be altogether a new route, and the 
part of the country through which it contemplates passing is so 
very level that it will be one of the most inexpensive lines in the 
country. According to the Railway News, Sir Richard Wallace 
has offered free the land on his estate through which five miles 
of the line will pass, 


At the Society of Arts, on Wednesday evening last, with Mr. 
William Galt, Railway Accidents Commission, in the chair, Mr. 
T. Attwood Brockelbank, read a be on “‘Improvements in 
Railway Couplings as a Necessity of the Day.” The lecturer 
alluded to the numerous s' tions received by railway peg on 
on the occasion of 1ailway disaster, and showed from the chief 
inspector’s returns that accidents to servants, which in 1873 were 
1944, reached in 1875, 4383, and how the great mass of these casual- 
ties result from shunting operations, and falling off vehicles, which 
accidents in 1875 were the enormous number of 1621. Then, 
having dealt with the many and varying conditions of English 
traffic, he illustrated by a large number of well executed diagrams 
the principal attempts which, during the last fifty years, have been 
made to provide improved couplings. He next proceeded to call 
the attention of his audience to the very difficult position held by 
railway managers, and then showing how delay in goods traffic 
was a fruitful source of collision, was able to prove that from 1872 
to 1875, 910 collisions with goods trains resulted in 2750 casualties 
to passengers, and 570 to servants, as against 216 collisions between 
passenger trains, with a total of 1465 casualties. Remarking upon 
the marvellous safety which attends the conveyance of passengers, 
he set himself to combat the cost of such an improvement, and proved 
that, compared to other contemplated expenditure by railways, it 
was a mere bagatelle. With the assistance of some capital working 
models, he illustrated a coupling of his own, and closed his lecture 
by a suggestion to the companies on the railway passenger duty. 
After a discussion, during which the chairman bore testimony to 
the advantage which would result from coupling improvements, 
Mr. Brockelbank stated he had a train of vehicles nearly fitted 
with his coupling, which he was prepared to place at the disposal 
of the large railway companies for public testing on a large scale, if 
they would give him facilities for so doing. 


THE New York Tribune of March 9 says: ‘The plans and 
specifications of the Hudson River Suspension Bridge were recently 
submitted to a board of engineers for examination. The specifica- 
tions, descriptions, plans, &c., are very long. The general plan of 
the bridge is a suspended girder, with parallel and cradled cables, 
and two decks, one upon and one within the girder. There will be 
a great girder of wrought iron, 1680ft. long, carried by wrought 
iron towers and cables of steel links and pins. Every ible pre- 
caution is to be taken in the manufacture of the steel to produce 
strength, toughness, and uniformity of texture. The specifications 
state that each link when finished will be subjected to a strain, by 
actual force, equal to 20,000 lb, to every square inch of section ; 
the steel used in the links and age shall have a limit of elasticity, 
without set, of at least 40,000 Ib. to the square inch of section of 
the — area, and a final breaking strength of at least 
80,000 Ib. to the square inch. The figure of the pins will 
be a true cylinder from end to end, between the head and nut. 
The links near the middle of the span will be about 25ft. long 
between the centres of the eyes, and so much longer between 
the centres of the eyes, toward the towers, that the horizontal 
distance between the eyes when in position will be 25ft.; the 
sectional area of the 1: t links, in the middle of the link, is 
not intended to be more than 8in. The towers are made of cells 
of wrought iron to the height of the track of the railroad, which is 
to be 190ft. above high water; above the track there are to be 
eight columns, lift. in diameter and 80ft. high. In each saddle 
chamber in the pediment of each tower there are to be twelve 
saddles and two pairs of compensating levers, All the saddles and 


NOTES AND MEMORANDA. 
WE understand that Messrs. Field, of Lower Marsh, Lambeth, 


are applying the refuse of their ozokerit manufacture to the insu- 
lation 0’ -— h wires with great success. The saving in expense 
would no doubt be considerable, 


A RECENTLY proposed casing for steam pipes is composed of 
equal parts of fuller’s earth and coal ashes, mixed |to a paste with 


}ewater and with as much calf’s hair as it will take up. Before 


, add one-eighth its quantity of calcined gypsum and apply 
in coats. 


THE following shows the degree of heat at which gold of vary- 
ing degrees of fineness melts: 23 carat gold, 2012 deg. Fah.; 
22 carat, 2000 deg.; 20 carat, 2002 deg.; 18 carat, 1 deg. ; 
15 carat, 1992 deg.; 13 carat, 1990 deg.; 12 carat, 1987 deg.; 
10 carat, 1982 deg.; 9carat, 1979 deg.; Scarat, 1973 deg.; 7 carat, 
1960 deg.; composition, 1587 deg. 

Doewoop (Rhamnus frangula) for gunpowder charcoal is 
one in bundles of long slender rods, The bundles are about 
six feet long, and should be thirty inches in girth at one foot from 
the thick end, and diminish about four inches in girth at the 
upper band. The wood must be perfectly free from bark, and 

ean. Great stress is always laid on the cleanness of the wood 
used for conversion into charcoal at Waltham Abbey; any traces 
of bark adhering to it constitute an impurity, and would condemn 
a supply sent in by a contractor. The specifications imposed on 
contractors provide that the wood shall be cut in the spring of the 
year. If this has been done when the sap is rising, the bark is 
easily removed, and the wood is left perfectly clean; but wood cut 
later in the year, or in winter, is perfectly as good, only in this case 
the removal of the bark is a much more difficult matter. To 
separate it the wood must be boiled, or if that is impracticable, the 
whole of the bark must be shaved off with a knife or spokeshave. 
Both boiled and shaved have been used at Waltham Abbey, but 
the great objection to both is that they do not keep so 
ae when stacked as the spring-cut wood, going to decay much 

aster. 


AN immense excitement has lately broken out in Sacramento, 
and elsewhere, over the report that tellurium in great quantities 
had been discovered on Rock Creek. Until this discovery was 
made, probably few of our readers ever heard of that strange 
mi , of a silvery whitish colour, so scarce and highly prized as 
hardly to admit of any commercial value being placed upon it. 
This metal, it is said, is used by manufacturers in the United States 
of fine cutlery to give the keenest edge to engravers’ tools, surgical 
instruments, razors, &c., it being supposed that the famous 
Damascus swords were edged with it; and as an instance of its 
abe value, we are told that a manufacturing firm in San Francisco 

ught a single pound for which £600 was paid. A small mine 
in Siberia, one in Hungary, and another in Utah, are, we believe, 
the only sources from which this metal is at present obtained. The 
discovery on Rock Creek was made in a tunnel of the Bear River 
Mining Company, opened in their search for iron, and the mineral 
is supposed to be contained in the ore at the rate of six pounds or 
more to the ton—enough to make the mine of fabulous richness, 
should there be no mistake in the matter. Numerous clainis have 
been staked off, notices posted, and stock is already selling at a 
lively rate. At least so says a Californian contemporary. 


TuE following notes on Japanese iron are from Le Constructeur:— 
The blast-furnaces of Japan are small, and of very simple construc- 
tion, although built on the same principle as those of Europe. The 
walls are built of fire-proof clay, mixed with a few stones. The 
blast-furnaces are round, and have an opening at the side, closed b 
a band of clay; opposite are two other openings, through which 
comes a strong current of air, driven into the furnace by Chinese 
bellows worked by men. Before pouring the ore into the furnace 
they mix it with coal, and subject it to a previous calcination, so 
as to get rid of its carbonic acid, and sulphur. The Japanese do 
not understand puddling as practised in the West; but the 
principle of their procedure is exactly the same. The fused iron, 
mixed with a little sand and pieces of iron, is again fused with char- 
coalin a second furnace, where it is left to cool for several days, until 
the whole mass has the appearance of fluid. The Japanese method 
of making steel is quite different from that ree in Europe. 
They mix a certain quantity of iron in pigs and iron in bars, cover 
the mixture with borax, and melt the whole for a week in a small 
fire-proof crucible. The borax serves to dissolve the impurities in 
the dross, When the metal is a from the dross, which 
floats on the surface, and cooled, it is hammered hard, and 
alternately plunged into water or, oil, after which it is cemented 
and tempered. The mode of cementing is as follows :—The steel, 
on coming from beneath the hammer, is covered with a mixture of 
clay, cinders, marl, and charcoal powder. When this plaster is 
dry, the whole is subjected to a red heat, and the stock i after- 
wards cooled very slowly in warm water, which is allowed to 
become tepid. Steel thus obtained is not very supple, but 
extremely hard, because it is not properly tempered or completely 
freed from its impurities. It would not do for making watch- 
springs, but is used by the Japanese for swords and sabres, which 
are tempered as many as eleven times, and knives, which are tem- 
pered four times. 


SomE notes on aniline black, by Mr. S. Cabot, jun., appear in a 
recent number of the American Chemist. There has been much 
discussion, in late years, upon the subject of aniline black, both as 
to its technical en and with regard to its chemical proper- 
ties and formula, Mr. Cabot’s experiments upon the latter part of the 
subject lead him to believe that, as ordinarily seen upon cloth, aniline 
black consists of a salt or perhaps a mixture of salts, of a number 
of organic acids of a red colour combined with a base of a greenish 
colour. | This base he believes to be quite similar to rosaniline in 
its chemical constitution, but not so strong a base. Like rosaniline 
however it contains—if freed from the acids mentioned above—he 
believes no oxygen. It can combine weakly with mineral acids, and 
at some future time its atonicity may be discovered by means of 
this fact. The red and purple coloured acids, on the other hand, 
appear to be oxydised products ; some of them, like indigo, may be 
reduced by the action of grape sugar and alkali, and are re-oxidised 
by contact with the air. In the ordinary methods of making 
aniline black, i.e. by the action of chloric acid upon aniline oil, large 
quantities of ammonia salts are found which remain in the filtrate, 
as may be easily seen by boiling the same with an alkali. This 
fact proves distinctly that the black itself must contain less 
nitrogen and less hydrogen than the aniline from which it is made. 
It has long been a great desideratum to obtain a steam aniline 
black, that was sufficiently good and cheap and did no injury to 
the fibre. Many printers, knowing that acetic acid was a volatile 
acid and not of great use in steam colours, have attempted to sub- 
stitute it for other acids in the printing of this black, with abso- 
lutely negative results. Mr. Cabot has shown by experiment that 
the cause of this ill success is the formation of acetanilide upon 
which the oxidising agents have not the effect desired. He 
believes in the case of the use of tartaric acid the same difficulty is 
sometimes to be ea gpreogpe, through the formation of a similar 





levers for the stay system and their attachments are to be carried 
upon one largeframe, that extends across the saddle chambersin both 
directions and over the heads of all the eight columns of the towers. 
The various parts of the saddles and the attachments for the levers 
of the stay system will all be worked in together on the frame 
above described. All these —_ will move together, enough to 
compensate the expansion and contraction of the main back stays 
that is not taken up by the tower itself. The motions of the 
saddles will be made upon steel rollers under the ing frame, 
between steel faces, e cables are to be anchored at either end 
in the solid rock. There is to be a double-track railway on the 


upper deck of the bridge, and a carriage way of 16ft, clear width- 


on the lower deck, 





pound in which one of the hydrogen atoms of the aniline is 
replaced by the acid radicle of tartaric acid. Where chlorate of 
potash is used, however, this tendency is partly counteracted by 
the great tendency to form the insoluble bitartrate of potash. 
The only steam aniline blacks that appear as yet to have any great 
technical value are those made with ferro or ferricyanide of aniline 
in connection with a chlorate. The great step which should next 
be made in the preparation of this colour, is the introduction of the 
use of more soluble chlorates than that of potash, for instance 
that of soda. Much inconvenience would thus be avoided, from 
the crystallisation of the chlorate of potash in the colour while 
printing and the consequent destruction of both doctors and 
rollers. It would also render ible the use of much stronger 
solutions of chlorate which will be of great use in steam colours, 





MISCELLANEA, 


THE number of boilers confided to the supervision of the Alsace 
Steam Boiler Association increased from 1079 to 1332 last year. 
Of the 253 additions, 33 are in Upper and 42 in Lower Alsace, 145 
in Loraine, 6 in France, and 26 in Baden. 

A JOINT-STOCK company for trading with China is about to be 
formed at Moscow, with a capital of 2,000,000 roubles. Instead of 
following the old plan of storing their goods at the border town of 
Kiachta, the company intend establishing factories in the interior. 


Ir is stated that the Society of Amalgamuted Engineers is insol- 
vent to the extent of one miliion sterling. They have actually 
about £260,000, but the body are, it is said, liable for sick and 
burial claims to the extent we have named. They stand, in fact, 
in the position of an insurance company to some extent, 


A NEW cheap coating for wood, which is very adherent even 
when ex; to the weather, consists in simply brushing the sur- 
face with a solution of persulphate of iron of 2 deg. to 24 deg. 
Beaumé. ‘The blue grey tint which this acquires on drying 
changes to an agreeable brown when linseed oil varnish is applied. 

Messrs. Hoopes AND TOWNSEND, of Philadelphia, have, 
it is said, introduced improvements in their machinery for punch- 
ing cold iron, by which they.are able to punch a half-inch hole 
through an inch and three-quarters thickness of wrought iron 
cold, making a perfectly smooth perforation. What the punch is 
made of is not stated. ate 

By the close of this month the permanent way of the Northern 
of Spain is expected to be completely psf Phe as far as 
Hendaye, with the exception of the Olozogoita Bridge, the repara- 
tion of which will involve a considerable amount of labour. The 
train service has been already resumed between San Sebastian and 
Tolosa, and it will shortly be carried on as far as Irun. The 
Spanish Government are doing all they can to assist the resump- 
tion of traffic upon this important line. 

On the motion of Mr. Rodwell in the House of Commons, the 
following members have been appointed a Select Committee on the 
railway passenger duty :— Lord Claud Hamilton, Sir Harcourt 
Johnstone, Earl Percy, Mr. Arthur Peel, Mr. Bruce, Mr. Knatch- 
bull-Hugesson, Mr. James Coiry, Mr. Ashley, Mr. Edward 
Stanhope, Mr. Samuda, Mr. Serjeant Spinks, Mr. Sullivan, Sir 
John Kennaway, Mr. M’Lagan, and Mr. Rodwell, with power to 
send for persons, papers, and records ; three to be the quorum. 

At a recent meeting of the Société d’Encouragement, M. Dumas 
presented a description, with drawings, of a new smoke-consuming 
fire-grate invented by M. Ducastel. The usual fire-bars are 
replaced by a series of separate grids or gratings carried by small 
trucks, in such a way that the fuel may be regularly charged to 
front of and outside the furnace; when once ignited, it is burnt 
quickly and uniformly on the gratings, The gratings may be of 
indefinite length, and the smoke is necessarily burnt on the least 
incandescent portions of the furnace. 

THE Committee on Patents of the House of. Representatives 
have reported adversely on the application of A. B. Wilson for an 
extension of his (eng for sewing machines, This is the 2elebrated 
four-motion feed now used by the Wheeler and Wilson and other 
machines. The committee say that the applicant has already 
made two or three large fortunes out of his invention, and that it 
is time now to give the public a chance. The testimony taken 
before the committee shows that the cost of making a sewing 
machine is not more than from £2 8s, to £3. 


“THE Depreciation of Silver and its Results,” is the title of an 
article- contributed by Herr Soetbeer to the Vienna Neue Freie 
Presse. Herr Soetbeer attributes the decline of silver prices to 
four causes :—(1) the considerable increase in the production ; (2) 
the decline in the demand for the far East ; (3) the abandonment 
of the silver standard in Germany, Scandinavia, and the Nether- 
lands ; (4) the limitation of the silver coinage in France and the 
other countries included in the Latin Union. He estimates the 
average annual production of silver during the four years 1871-4 
as 3,600,000 lb., or more than 80 per cent. above the production 
during 1857-60. In 1851 the relative value of the protnstion of 
gold to silver was 75°9 per cent. of the former and 24°1 per cent. 
of the latter ; from 1861 to 1870, 67°4 per cent. gold and 32°6 per 
cent. silver ; and in'1871 to 1874, 56 per cent. gold against 44 per 
cent, silver. During the period 1857-65 the average yearly export 
to the East was 2,920,000lb., while during 1866-75 it was only 
1,060,000 lb. 

THE Reading Coal and Iron Company, U.S., propose to send a 
complete cross-section of the Mammoth coal vein to the Centennial 
Exhibition. Mr. John Reese, superintendent, has been working on 
it for a long time, and now his labours are nearly completed. The 
coal is to come from the Plank Ridge shaft, and is to consist of a 
shaft, three feet square and the full thickness of the vein; showin, 
the intervening slates and all the different benches. It will, in al 
probability, when finished, be about 45ft. through. It is to be 
taken to the Exposition grounds in separate pieces and there placed 
in position. The manner of showing them will be to have erected 
a column of four iron corners, in which the pieces of coal will fit, 
being lowered in from above. First will come a portion of the 
bottom slate, then the 7ft. bench, and so on up to the top rock. 
Great difficulty was experienced in getting these separate pieces, as 
very few of those tried would sustain the great weight which was 
to be placed upon them. However, selections are made now 
which, it is be hoped, will be good ones, 

A LARGE quantity of iron rails were offered for sale by auction 
at the Royal Hotel, West Hartlepool, on Wednesday, by Mr. 
Simeon Joel, auctioneer. There was a fair attendance of con- 
tractors, mine owners, &c, Altogether, about 1400 tons of rails 
were offered ; and the lots as sold, with the prices realised, were 
as follows :—The first quantity sold consisted of 250 tons of flat- 
bottomed iron rails, weighing 56 1b. per yard, in length from 15ft. 
to 24ft., punched for fish- with two holes, and three oval 
notches. These, like all the others offered, were made by the 
North Yorkshire Iron Company, and all were perfect and made 
under or pg Started at £4 per ton, the first lot was even- 
tualiy sold at £5 3s. 6d. For two lots of similar section, sold in 
lots of fifty tons each, £5 3s, 6d, and £5 2s, 6d. were respectively 
received per ton. Two lots, also of fifty tons each, of a more 
ordinary section, but of the same weight, length, and also made 
under inspection, punched for fish-plates and notched, were sold 
respectively at £5 16s, and £5 per ton. Another lot of 250 tons, 
identical in make with the last-named, was sold at £5 per ton, and 
this completed the list of the lots, for which the bidding exceeded 
the reserve so far as the sale by auction was concerned, 

THE New York Times has recently published some elaborate and 
suggestive statistical information relative to the present condition 
of labour and wages in that city. The principal result, and indeed 
the most striking ore adduced, is the marked falling-off in the 
numbers of the trades’ union members. These societies have lost 
fully two-thirds of their strength since 1873, and a membership of 
48,180 in that year is now reduced to less than 18,000. It needs no 
especial discernment to see the reason of this ; it is the logical effect 
of the disastrous strike in 1872, succeeded by the financial crisis of 
1873. The one demonstrated the fallacy of trade anion domina- 
tion, the hollowness of the promises of those men who provoked the 
agitation and urged and compelled others to join in it, and the 
misery and privation which must inevitably follow a struggle where 
the strength and union and staying -power of those sought to be 
coerced is in marked contrast to the y meee and weakness of those 
who assume the aggressive. It cannot be denied that the results 


of that uprising dealt the cause of the unions a terrible blow, and it 
only ‘needed the sudden collapse of the pecuniary resources of 
hundreds of employers, and the consequent enforced idleness of 
thousands of workmen, within a period too short for a complete 
recovery from the effects of the strike, to reduce the trade societies 
in this city from a great, to a comparatively insignificant power in 
the labour market, 
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BROWN’S PATENT EXHAUST STEAM CONFECTION PAN AND ENGINE. 








Tals invention, illustrated above, and manufactured by Messrs. 
Robertson, Osburne, and Co., Plantation Engine Works, Glasgow, 
consists gonerally in aa- improved construction of an angled 
jacketed revolving pan for making rolled or rounded sugar 
confections. With the pan is combined a high-pressure engine car- 
ried on one frame, the exhaust steam of the engine being so regulated 
that it can either be blown into the space between the cast iron 
jacket or casing and the copper pan, or direct into the atmosphere, 
and thus any desired temperature of the pan is easily obtainable. 

To illustrate the machine we have given a side sectional elevation 
and back view. A is a hollow spheroidal confection pan with 
spindle, and its motive steam engine, D to G, all carried as a port- 
able or sclf-contained machine, complete on the same frame and 
sole plate, B, with the lower part of the hollow-cased steam-heated 

an, A Al, and its carrying and driving spindle, A'', in section. 

‘he inner shell or case, A, of the pan is made much as usual of 
domed sheet copper. Round the inside of the copper pan, raised 
wings or lifters, A?, are fitted for the confections to roll over and 
be separated from each other, where the syrup is dropped on them 
near the line 3, and are secured by the same screw pins, A’, that 
fix the copper pan, A, to the paps projecting up from the inside of 
the outer supporting and driving cast iron case or jacket, A}, but at 
a sufficient tame apart to leave the narrow steam-heating sp. -e 
all round between the lower surface of the copper pan and inner 
surface of the cast iron jacket, which has a steam-tight projecting 
rim and stuffing-box joint formed all round its junction with the 
copper pan, and which with the paps leave or form the steam- 
heating space, which is widened near the centre by doming the 
copper pan towards the inside to leave room for the stationary 
receiving cup, 6, for discharging the condensed steam or water 
from the space a. The cast jron jacket is jointed, as shown, at 
the stem or shaft, which is fitted to revolve in a long neck, and 
close footstep stuffing-box below, formed in two strong arms, cast 
on and projecting up from the stand frame, B, and sole plate, 
cumhinnl os thad the jacket revolves on its hollow shaft, at the 
usual angle of say 45 deg. The exhaust steam, after having 
performed the work of driving the engine, is conducted through 
the exhaust pipe, h, by a branch, h', coupled at the lower side of 
the footstep bearing into an inner annular space between the 
footstep bush or collar, and its upper stuffing-box through a few 
holes bored through the thickness of the hollow shaft at this part, 
and then up the annular space left between the inside of this shaft 
and the small outlet tube, b', thence into the heating space, A, 
through the interstices, C, left for the purpose between the snugs 
fixing the steadying collar, c. A few water lifters, dd, are fixed to 
the inner surface of the outer case or jacket, A', and are long enough 
to carry the condensed steam or water from the lowest part of the 
8 , «, to the upper edge of the receiving cup, 6, by which means 
the enter or condensed steam is effectually discharged down the 
pipe, b', and through 5", to the atmosphere—all as shown by the 
arrows. If the exhaust steam is not required to heat the pan, it 
can be blown direct to the atmosphere by the blow-off pipe, /’, 
both methods of exhaust being regulated by a three-way cock. 

The engine, from L to G, is of the angled oscillating class, and 
the pan is made to revolve by having a screw or worm wheel, C, 
keyed on the spindle, A", and by a tranverse screw, ©', gearing 
into it below, keyed on the crank shaft, and actuated by the 


engine. 

The machine measures 5ft. by 5ft. by 4ft. and weighs about 
16 cwt., the diameter of copper pan being 4ft.; the boiler measures 
4ft. Gin. by 4ft. 6in. by 4ft., both being extreme measurements. The 
consumption of coal is, it is stated, 1 cwt. 3 qr. per day of twelve 
hours, and is equal to, say, 1 cwt. 3 qr. of sugar manufactured into 
confections. 








DEWRANCE'’S PATENT STOP-COCK. 

THE accompanying engraving illustrates an improved stop. 
cock which has recently been brought out by Messrs. John 
Dewrance and Co., of Great Dover-street, London, 8.E. The 
novelty involved is that the shell of the cock is made with 
grooves in which an asbestos packing is placed. It is claimed for 
these cocks that they will not set fast, that they will not wear 
out—except so far as the asbestos is concerned, which is very 
durable and easily replaced—and that they are always tight. 

A great deal of labour and a considerable amount of time have 
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pose, and that it is an improvement on cocks which has been 
much wanted. 








CHAMBERS’ CIRCULATING BOILERS. 

Ir is an acknowledged fact that the efficiency of all steam 
boilers depends on the proper circulation of the water. The 
accompanying engraving gives a sectional view of a vertical | 
boiler, designed by Mr. F. Chambers, foreman boiler-maker at 
the Midland Boiler Works, Ilkeston, near Nottingham. It is of 
the ordinary kind, with two cross tubes; more may be used where 
there is room. In the water-space is shown a shell of wrought 
iron, one-eighth or three-sixteenths of an inch thick, extending 
from a little above the fire-box top to the bottom of the boiler. 
This has openings at the bottom end to allow the water 
to pass from outside next the shell to the inside next the fire- 
box. 

The action of the plates is as follows: When the fire is lighted, 
the water next the fire-box rises, while the water outside the circu- 
lator descends and rises up the inside, thereby keeping all the 
water in the boiler in circulation, and giving the steam a means 
of being liberated as soon as made. The cross tubes are put in 
on an incline, their lowest ends are brought through the circulat- 








ing plate, but the upper ends only extend to the outside of the 
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been expended ly Messrs. Dewrance in endeavouring to over- | fire-box. Circulating plates have been applied before now to 
come the defects of ordinary cocks, and we see no reason to | vertical boilers, as, for example, in the Messenger boiler, and in 
doubt that the cock which we illustrate will answer a good pur- | the American boiler illustrated in our last impression, but we 
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are not aware that they have been used before in quite the same 
way that Mr. Chambers employs them. 








PAINTING MACHINERY.—Great lack of taste is often displayed 
in painting machinery, which is too often daubed with the most 
glaring and ill-contrasted colours that disgust the sight and mar 
the general appearance of the machine. The following remarks 
will assist our readers to a better comprehension of what we mean, . 
and also to select proper artistic contrasts. We have seen ma- 
chinery in which bright, gaudy reds and scarlets mingled with bright 
blues and yellows in the most extraordinary way. A v>ry little 
consideration will show that such combinations are breaches of the 
laws of harmony, which require that one colour shall be subservient 
to the other, so as to perfectly blend the whole to an even and 
fansing tone. Thus, the complementaries of red are green; of 

lue, orange ; of yellow, violet. Precise rules, however, cannot be 
laid down, and much depends upon artistic effect to be decided by 
the eye. The following suggestions as to contrasts, however, may 
be found of assistance: (1) black and warm brown ; (2) violet and 
pale green ; (3) violet and light rose-colour ; (4) deep blue and 
golden brown ; (5) chocolate and bright blue; (6) deep red and 
grey ; (7) maroon and warm green; (8) deep blue and pink; (9) 
chocolate and green ; (10) maroon and y Ao blue ; di) claret 
and buff; (12) black and warm green ; (13) slate-colour with 
nearly all bright colours, excepting blues; (14) buff and black ; 
(15) buff and blue or mauve, and so on.—Cabinet-Maker. 
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IRON AND STEEL INSTITUTE. 

THE annual business meeting of this Institution took place at the 
‘Westminster Palace Hotel on Tuesday afternoon, the 28th of 
March, under the presidency of Mr. W. Menelaus, of Dowlais. 

The President appointed Mr, Head and Mr. Sharpe as scrutineers 
of the ballot. 

The seventh annual report was read by the secretary, Mr. Jones. 
It stated that the Institution continued in a flourishing condition. 
The total number of members on the books at, the end of Decem- 
ber, 1875, was 891. The progress of the Institute was shown by 
the following comparative statement:—The number of bers on 
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the fish-plate. I must say that I think Mr. ig | has gone a 
little to the extreme in flattening the rail. He is obliged to put 
metal on the head of the rail to make — the strength which 
he takes away by cutting so much. I have put a joint on the 
table of a very simple form, which I have been using for 
many years. Of course, in these matters, simplicity was the 
t thing to arrive at. Formerly we had a plate of a 
ifferent shape on each side of the rail. That involved matters 
of inconvenience to the permanent way labourers; and also in 
the manufacture, it was desirable to simplify things as much as 
ible. We did begin by having a bench, as it were, on the 





the books on 


December Sist, 1869 was 292 .. .. .. «2 of of = 
Ditto 4 1870 ,, 347; being anet increase of 55 
Ditto < 1871 ,, 424 a es 77 
Ditto . +3878 5, S22 fet ae 98 
Ditto . + ws ., ou = 122 
Ditto 1 a. . Te oa = 104 
Ditto = 1875 ,, 891 143 


The distribution of members was shown in the following state- 
ment :-— 


Members in the North of England -~ soe oe BS 
Members in Sevtland .. .. .- ° 83 
Members in West Coast 77 


Members in South and West Yorkshire, Derby, Lincoln, and 
Nottingham .. .. oc os «2 06 es: 00 os ce “#0 
Members in Staffordshire amd Shropshire.. .. .. .. .. 
Members in Lancashire, Cheshire, and North Wales .. .. 115 
Members in South Walesand Monmouthshire.. .. .. .. 63 
Membersin London:.. .. . et Se 
Members in other districts 
Monsbers tm Americn .. 5. so bs 25 20 02 cc oe oe 
Members in Continent of Europe... .. .. -- «. «2 «. 48 

The accounts showed at the commencement of 1875 a balance in 
hand of £242 13s, 3d.' The receipts for the year, including balance 
from previous year, were £2462 6d. The expenditure was £2114 
1s. 6d., leaving a balance in hand at the end of 1875 of £347 19s, 
The council had gone over the list of subscriptions in arrears up 
to December 31st, and returned the amount due at £258 8s. The 
stock of journals and transactions represented £366. During the 
year 1875 three general meetings were held—two in London, and 
one at Manchester; and at these meetings various papers were 
read and discussed. The retiring vice-presidents and bers of 
the council were :—Josiah T. Smith, Walter Williams, Edward 
Williams, vice-presidents ; John Lancaster, Sir James Ramsden, 
W. S. Roden, C. W. Siemens, and E. F. Smith. The council had 
awarded the Bessemer medal for 1876 to Mr. R. F. Mushet. The 
council had seen with satisfaction the establishment of an associa 
tion for dealing with the interests of the British iron and 
steel trade, and they most cordially wished success to the new 
association. 

The President : I think you will agree with me, gentlemen, that 
this is a very satisfactory report. The increase in the number of 
members is certainly highly satisfactory. I will move the adoption 
of the report and the statement of accounts, which, I think, you 
will ali agree is most clear. 

The motion was seconded and unanimously adopted. 

The President explained that it was understood by the rules, 
and would be made clear by a few words which would be added to 
the report, that the retiring members of the council would be 
re-elected. 

The scrutineers then handed in their report as to the election of 
new members, the result of which was the addition of nineteen 
gentlemen to the society. 

- This closed the business of the meeting. 

A general meeting of members was held at the rooms of the 
Institution of Civil Engineers, 25, Great George-street, on Wednes- 
day, March 29th, at 11 o'clock, Mr. W. Menelaus, President, 
occupied the chair. ; 

The President said: It is my business to tell you what, probably, 

you all know—that the council, after giving the matter their best 
consideration, unanimously resolved to present the Bessemer 
medal of this session to Mr. Robert Mushet. It will be 
needless, to a company such as this, to dilate at any length on 
what the iron and steel trades of England owe Mr. Mushet. To 
begin with, Mr. Mushet is the son of a man who was one of the 
first to apply scientific research to the every-day operations of iron 
works, and I believe he applied it very successfully. But his great 
work was the discovery of the black band—a discovery which 
founded one of the greatest of the national industries—that is the 
Scotch iron trade. The elder Mushet extended his researches into 
the manufacture and qualities of steel, and I believe that the 
papers which he published at a time when very little was under- 
stcod about the metal threw a great deal of light on the subject. 
The son, Mr. Robert Mushet, through his whole working life, 
walked in the footsteps of his father, and pursued the same 
investigations that his father, through a long life, had been 
engaged upon, in connection with the manufacture of iron, and 
more particularly of steel, trying to cheapen its production 
and improve its quality. It is needless to inquire very 
particularly what success attended Mr. Mushet’s attempts to 
improve old processes, because they are all overshadowed by 
the beautiful invention of the spiegeleisen process, as applied 
to my friend Mr. Bessemer’s great invention; and it was upon 
that ground that the council resolved to pay him the compliment 
that we now do, I think you will agree with me that the applica- 
tion of spiegeleisen in the way it is done to Mr. Bessemer’s invention 
is one of the most elegant, as it certainly is one of the most useful, 
inventions ever made in the whole history of metallurgy. And I 
think you will agree with me also that for that alone, if for nothing 
else, Mr. Mushet well deserves the compliment we are about to pay 
him. It is an invention which is worthy to be associated with the 
great invention of our friend, Mr. Bessemer. The two inventions 
will go down together. In fact, the one is the complement of the 
other ; and I think I am right in saying that no man in this room 
will be better pleased than my friend Mr. Bessemer, that the 
council have resolved to pay this compliment to Mr. Mushet. I 
think it is a fit and seemly thing that the medal instituted by Mr. 
Bessemer should compliment the man who has made what I think 
was really a brilliant invention. It has made the invention of Mr. 
Bessemer perfect, and probably will be used in England as long as 
the Bessemer metal is made. Unfortunately, Mr. Mushet has been 
suffering from ill-health for many years, and he is unable to be 
present to-day to receive the medal in your presence, but, at the 
request of the council, I have undertaken to present it to him in 
your name. : 

Mr. Bessemer expressed his satisfaction at the selection of Mr. 
Mushet as the medallist on the present occasion. He believed that 
Mr. Mushet most richly deserved the distinction. 

The adjourned discussion of Mr. C. P. Sandberg’s paper on 
** The Strength of Rail Joints,” which was read at the last meeting, 
then took place. 

Mr. Marsh : I had not the pleasure of hearing the paper read. 
I’ ve glanced at it casually, but I think I understand the drift of 

Sandberg’s aim. There is no doubt that a little improvement 

1e strength of the fish-plate in the way he has suggested is a 

rable object. Many years ago I tried experiments, not only as 
«periments, but during the practical working of many hundreds 
of miles of railroad. The experiments were conducted at that 
time for the late Mr. Brunel. They were carefully made, and I 
think that in all cases they went to show that the weakness 
of the fish joint was the bolt. We tried plates with two 
holes, plates with four holes, and plates with six holes, but 
in all cases the bolt was the weak point, and, of course, 
any misfit was a still weaker point. We considered it 
was, first of all, necessary to have an accurate fit between the 
rail head and the fish-plate. There were certain plans of endea- 
vouring to arrive at that by planing and manipulation, which were 
too expensive and too complicated. Then the general practice was 
to roll such an angle as would not weaken the head of the rail, 
and would, at the same time, give a fair and reasonable bearing to 








ttom of one side, which had the double object of strengthening 
the plate and preventing the head of the fish-bolt from turning. 
You will observe that there is a square-headed fish-bolt of a large 
size. I go in for large-sized fish-bolts, and rather a finer thread 
than itworth’s standard. I use ten threads to the inch. I 
think Whitworth put about eight. Those are matters which, 
although they appear small, y were the essential matters to 
arrive at before starting upon many miles of rail. The practical 
working of this arrangement with iron rails has never been much 
improved. The ‘sh-plates have rather been shortened instead of 
being lengthened. But with steel rails we dorun a little more risk, 
probably, of the fracture of holes. I have made many experiments 
to see how far steel rails were weakened by punching. I used the rail 
as a cantilever, and applied weights, and I also jointed it up. 
The rail and fish-plate both stood an immense amount of puni 
before there was any fracture from a really good Bessemer rail. 
believe that the rails which do fracture are partially fractured 
before they get on to the permanent way. I do not think that the 
fracture of a good fish-plate is so much due to the punishment it 
gets after it out, as to the punching in the first instance. I 
think that the practice of making the joint more rigid than any 
other part of the rail is decidedly bad. Where a continuous rail 
is put over a stone bridge, there is always a bad slack on one side 
or the other ; and it is impossible to keep the sleepers steady if you 
do not have a uniform i I have tried joints of cast iron 
uniting the two sides so permanently that you make a girder; but 
there is always a failure. The joint is broken; not by depressing 
action, but by a cantilever action. The sleepers behind take the 
weight, and there is always a rocking on the joint; therefore, I 
discarded the notion of sleepers just under the joint. 

The President: I understand you argue that there is no necessity 
for strengthening the fish-plate. 

Mr. Marsh said that he should strengthen it a little, but should 
not attempt to make the fish-plate as streng as the rail. 

The President said that he was rather cross-examining Mr. Marsh 
because Mr. Marsh had had the great advantage of making the 
greater portion of these experiments under Mr. Brunel. He (the 
president) would ask Mr. Marsh whether he would go beyond the 
strength of the rail in the fish-plate. 

Mr. Marsh replied that the fish-plate should be strengthened, 
and a deeper nut made of about 25 per cent, more than the 
diameter of the bolt, and he should be satisfied with continuing 
the fish-plate to the sleeper and no farther. 

In answer to a question which was put by Mr. Cowper, 

The President said : I can tell you, Sir, asa matter of fact, that 
we have made large quantities of steel fish-plates to be used with 
iron rails, but I cannot go further than the gates of the works 
with them. I may say also that engineers, like doctors, differ in 
their opinions. We have made large quantities of iron fish-plates 
for steel rails, which I think must be wrong. Being a manufacturer, 
I am particularly anxious to have this matter thoroughly discussed, 
because the fact is that the moment you begin to improve the 
fish-plate you make it difficult to roll. 

Mr. Sandberg, in replying on the discussion, said that since the 


too strong. He must say that he differed from Mr. Marsh, in not 
wishing the joint to be as strong as the rail. He, the speaker, 
desired to have one continuous road, and to place the sleepers in 
the same way for a joint as they were placed when there was a 
rail in the middle. As for the weakest point, which Mr. Marsh 
put on the bolt and not on the fish-plate, he would say that 
his experience went in the direction of putting the least work 
possible on the bolt. The paper stated that in the trial 
which he made, both by concussion and by lever, the 
bolts were not hurt by the tremendous strain put on 
the lever, which was something like thirty-five tons. He should 
be very happy to hand in to the secretary the results of the repeated 
experiments for concussion, and he should be glad also to put in 
the room in the afternoon a full sized joint. He had not the least 
material interest in the claim of the invention ; but he found that 
in the maintenance of the road and the rails, and particularly of 
iron rails, it was an important question, if iron a continued to 
be used, to combine them at the end so that they would not give 
way before the rail got half worn out. Therefore he had published 
the experiments which he had made, and he hoped that further 
experiments would be carried out and published by others. 

Mr. Nordenfelt said that he might ine out the suggestion that 
the reason why many engineers, especially formerly, who might 
not have been ironmasters, had been afraid of the word ‘steel ” 
in rails, and of the word “steel” in fish-plates, was that steel 
had been generally supposed to be very hard and brittle ; but since 
it had been made so soft as it was now made, the idea, which pro- 
bably frightened engineers, that the steel fish-plates would either 
break the joints, or assist in splitting the ends of the rails, had 
ceased. A soft fish-plate would, no doubt, be found better than a 
hard one, and more satisfactory in every way. 

The discussion on the paper “ Fireclay and other Refractory 
Materials,” read by Mr. Snelus at the Manchester meeting, was 
resumed. 

Mr. Pattinson said that of the many impurities which fire-brick 
and similar materials contained—those impurities being oxide of 
iron, lime, magnesia, potash and spda—the two last were by far 
the most detrimental to the fire-brick. If ever he had had to 
analyse any very refractory material, whether fire-brick or ganis- 
ter, he had invariably found that those materials which had the 
character of being very refractory or infusible contained very 
little potash and soda, Probably the two together were not 
present in a greater quantity than 4 per cent., and many samples 
contained mere traces, As Mr. Snelus had mentioned in his paper, 
there was a considerable difference in the fusibility of Stourbridge 
bricks and bricks of the Newcastle and Durham district. It was 
well known that Stourbridge bricks were very much more infusible 
than Newcastle bricks. If the analyses were examined it would 
be found that the bricks did not differ much in the quantities of 
iron, lime, and magnesia which they contained, but they differed 
very considerably in the amount of potash and soda; and he had 
always attributed their difference of fusibility to the circum- 
stance. While the Newcastle and Durham bricks contained from 
2 to 3 per cent., or even more of potash and soda, the Stourbridge 
bricks usually contained not more than } percent. He had been 
told by a gentleman for whom he made an analysis of a Stour- 
bridge brick which contained upwards of 1 per cent. of potash, 
that that was a brick which stood the worst for the particular 
purpose for which it was used, namely, that of making glasshouse 
pots. In the Newcastle district, Stourbridge clay was always used 
in preference to the clays of the district. He had long considered 
that analyses which did not show by exact determination the 
amounts of potash and soda were utterly worthless, so far as 
pointing out the refractoriness or infusible nature of bricks or 
clays under the influence of heat. 

Mr. Whitwell said that though the clays of Newcastle were 
richer in potash and soda than Stourbridge, yet he had an analysis 
taken from material supplied to his own works in the Durham 
district, in which the quantities were—peroxide of iron, 0°32 ; mag- 
nesia, 0°45; alumina, 17°8; soda and potash, 0°16; lime, 0°93 ; 
silica, 80°34. This was a Durham brick, and they had found it to 
be the most infusible brick they had had before a pure gas flame. 





It was used for the hot chamber in his own stove. The small pro- 
portion of alkali, and the large proportion of silica, had given a 


reading of the paper he had found that the joint could be raade | 





very good result. At the same time he must say that he had an 


analysis of a brick supplied from worn Bradford, containii 
7°57 of peroxide of iron, andin those bricks the total potash an 


soda was 0°66 per cent., and the silica was 61°57. And yet, with 

so large a quantity of peroxide of iron, those bricks were the best 

he could dnd for his furnaces, and would remain till they were 

fairly worn out. Hence, peroxide of iron might be a very great 
ment in one brick, but not in another. 

Mr. Lowthian Bell said that in comparing one brick with another 
it was essential that the bee goer ty should be the same under all 
circumstances. Mr. Whit had en of satisfactory results 
being obtained from a brick in a itwell stove, but he must 
remember that the temperature to which a fire-vrick was exposed 
in a Whitwell stove was a very low one indeed. The destruction 
of the fire-brick in that case proceeded from an entirely different 
expend to high tamper roy like that of a mill furnace, They 
e to a hi perature, like of a mi \ ey 

knew runs eave was carried over from nearly all blast furnaces, 
and particularly those in the Cleve . & very large 
— of what br tapas & gee ** fume.” enema wes of 
i a comparatively very fusible substance, an: speaking gene- 
rally, it ao ere elements which when mixed with the most 
jn | brick, would produce a very fusible compound. There- 
fore the brick might ap to be of a very satisfactory character 
when judged by an fhe, ae alone, and stand tolerably well in the 
Whitwell stove, and yet be found to be of a very defective nature 
when applied to a mill furnace, 

Mr. Snelus, in reply, said that he wished to give Mr. «pr J credit 
for establishing press more satisfactory method of estima- 

i tash in bricks than had been used previously. One reason 
why Mr. Riley’s analyses showed a little more po’ than those of 
perhaps the majority of chemists was that he had discovered a 
method of estimating the potash rather more accurately. The 
difference was not great, but the old results must be corrected to 
the standard which Mr. Riley hadset up. There was no doubt, as 
Mr. Pattinson had said, that the effect of potash was to reduce the 
fire-resisting power of all materials to a ? seamed extent. The 
extent to which it would reduce the fire-resisting properties of 
those materials would depend, of course, upon what were the 
other constituents of the brick, and unless they knew the whole of 
the constituents they could not draw any conclusions as to what 
effect the potash would have ; and whether the quantity of potash 
allowable in a good brick was 1 per cent or 14, must be decided by 
the other constituents. Mr. Riley had not given an analysts of the 
brick which he said stood well, and yet contained 1°7 of potash. 
With respect to the effect of peroxide of iron, he scarcely expected 
that Mr. Riley would find so small a quantity in the Glenboyd 
bricks. Everybody knew that these bricks were red with the 

roxide, and he believed that the analyses which he (Mr. Snelus) 
ad given, represented an average sample of the Glenboyd brick, 
in which the peroxide stood at 3 per cent., though, no doubt, some 
portion of the clay contained much less, His own opinion of the 
value of peroxide in a brick was that it depended upon the pi se 
for which the brick was used. He believed that the peroxide of 
iron consolidated a brick, and that those bricks containing a certain 
amount of peroxide did net expand on heating to the same extent 
as the pure silica bricks. In the Siemens-Martin furnace it often 
happened that the silica bricks not merely melted, but broke away, 
and the roofs expanded very much indeed, showing that each 
individual brick expanded. The bricks containing peroxide of 
iron, such as the Glenboyd and others, did not suffer this expan- 
sion on heating, and, therefore, they were not subject to this 
breaking-away process. He quite agreed with the remarks which 
Mr. Bell had made about bricks standing well in a Whitwell stove 
and yet not being actually very infusible. Bricks depended for 
their good qualities in the Whitwell stove upon other conditions 
than infusibility. A brick containing a large quantity of silica 
would naturally stand very well there, because it had not to stand 
the fluxing action of the alkaliand alkaline earth which was carried 
over in the fume. He wished it to be distinctly understood that, 
in submitting the facts which he had gathered, he desired merely 
to put them on record, without drawing foregone conclusions. 

Mr. Pattinson added that, since the paper had been read, he had 
made some analyses of the Glenboyd bricks, and he had found the 
amount of peroxide of iron to be, as Mr. Snelus remarked, very 
much more than had been found by Mr. Riley. In one sample he 
—Mr. Pattinson—had found 3°82 per cent., and in another close 
upon 4 per cent. of peroxide of iron. The potash in both cases 
was 0°55 per cent., which agreed exactly with Mr. Riley’s deter- 
mination. 

The President said that the council had had under its considera- 
tion for some time the question whether some mode could not be 
devised for introducing interesting subjects to the Institute in a 
more easy method than the writing of a paper, and they had 
determined to make the experiment to-day. Mr. J. F. Smith had 
undertaken to start it by telling his experience on what, perhaps, 
was the most interesting subject that could possibly come before 
the Institute at the present moment, namely, the use of iron 
direct from the blast furnace in the Bessemer process. This 

ractice had been dreamt of for a long time in England, and, in 

act, when Mr. Bessemer made experiments on a large scale at 
Dowlais, he ran his iron direct from the furnace, though not suc- 
cessfully. There was nothing new in the scl , though how 
or other the practice was new in England. He—the President — 
believed that the discussion would be most useful. Mr. Smith 
would tell his experience at Barrow in running iron direct from 
the blast furnace, and converting it into steel without the inter- 
vention of the cupola, 

Mr. Smith : The subject of running molten iron direct into the 
Bessemer converter from the blast furnace has twice before been 
raised before this Institute. On the first occasion at Barrow there 
were some remarks made in the discussion by various gentlemen, 
of whom I unfortunately was one, and I think the views so 
expressed would have been materially modified had we known 
more of the practice which even at that time was going on abroad. 
In a largely developing industry like that of steel, as well as that 
of iron, I do not see why there should be any diffidence in express- 
ing that we have been lying under errors, because if we acknowledge 
improvements, it certainly carries the fact with it that we have 
been in error before. On the second ion the di ion arose 
upon an interesting paper with respect to the works at Seraing, and 
Iam glad to be able to testify to the value of that paper, as also to 
the courtesy with which upon two occasions I have been received at 
Seraing, when I have been there to watch the process, The discus- 
sion that succeeded that paper, or a large portion of it, ended in 
inquiring what could be done with the pig iron between Saturday 
afternoon and Monday morning. I think the impression must 
have been made upon the minds of members that it was nec 
to place the Bessemer converter in close contiguity. to the blast 
furnaces. But, Sir, when I went abroad and saw what they were 
doing there, I found that in no instance was the furnace nearer, 

rhaps, than 40 yards, and in same instances at least 200 yards off. 
S those places where the hundreds of yards prevailed, the ladle 
was drawn by horses to a lift, and even in all cases—Seraing being 
the most perfect—a lift is used to raise the ladle containing the 
molten iron taken from the blast furnace.to the platform from 
which the Bessemer converter is to be charged. In watching the time 
that this charge took, it appeared to me that there should be no 
difficulty found in works like ours, where the blast furnace and 
the steel works are separated by a main line of railway. In con- 
sequence of having to cross that line of railway at a convenient 
and safe point, it was necessary to convey the molten metal from 
one and a-half to two miles, All the gentlemen here will readily 
believe that a couple of miles, or even five miles, when you have 
a locomotive before the ladle-carriage, is not of very much moment, 
especially as I can assure you that the cooling process that takes 
place within the first hour of the iron being put into the ladle is 
really very small indeed, There is no difficulty whatever in 
arranging new works so that the iron can be run into the ladle for 
the Bessemer, or into the pig bed, at pleasure, In our case we 

















Marca 31, 1876. 


THE ENGINEER. 


229 








have made a railway cutting at the foot of the pig beds, and an 
incline at the end of the steel works, so that the locomotive draws 
the carriage containing the ladle from the pig beds, runs from 
one and abalf to two miles, backs the ladle up to the converter, 
and discharges it, and takes the empty vessel back again; and 
when everything is prepared for it, this is done in half an hour, 
But as sometimes the converter is not ready to receive 
the iron, or occasionally we are interrupted in crossing the 
railway, we have regulated the time of the trains to be exactly 
one hour, and our trains have for the last six months run night 
and day, each time taking the two ladles of seven tons each; It 
will be seen that the cost of the transit of molten metal a couple 
of miles, each engine representing something like the conveyance 
of a thousand tons a week, is not a very serious matter. fact, 
we really convey the molten iron more economically than we use 
to put the pigs into wagons and unload them again at the con- 
verter. The result of the operation in the converter was, of 
course, a subject of great interest to all of us, as, after all, when 
we bring the molten metal from the furnace, and intend to make 
good steel, really the steel manipulation is of secondary import- 
ance, The real value is in the manipulation in the blast furnaces, 
and you have to send iron of exactly a suitable quality for the 
Bessemer process. And even, indirectly, in this way I consider 
we have derived some very considerable advantage, because I am 
satisfied that we have had our furnaces better managed since these 
pi agen took may than we had before. And this is not an 
idle boast when I say that two of the furnaces that were assigned 
to supply the steel works with molten metal have never missed 
one single cast for the last six months. And having, of course, 
_ to take a very much larger quantity of iron across than is repre- 
sented by two furnaces, I consider that our customers who buy 
the rest of the pig which we make haye the advantage of the 
mixing of ores thus caused by our having to use a large quantity 
of iron ourselves. Everybody knows that to make good steel 
properly it must be made with great regularity. The 
practical difficulties we have to deal with in doing this have been 
very small indeed, and I often wonder why our minds were so 
embarrassed that we did not bes. 5 the operations sooner. I feel 
very much ashamed that, instead of being amongst those who were 
the first to introduce the system, we have really been amongst the 
last, and we are simply copying our friends who have shown us 
their works abroad, So far as the quality of the steel is con- 
cerned, I do not know that it is improper to make a remark which 
somewhat partakes of the nature of a trading transaction. At the 
same time I may ee my opinion that the steel is better ; and 
I think that when I make that substantive remark most gentle- 
men who understand the melting of iron will agree with me that 
by no possibility can iron be purified by being subjected to the 
action of coke in a cupola; and, in fact, we have found on various 
occasions, on careful analysis of the steel, an amount of sulphur 
in the steel which could not have existed when it was in its pig 
iron state. With respect to the economy of the process, we are 
not in a position, except roughly, to estimate that there is such a 
saving in the production of steel as to make it exceedingly worth 
while to us to continue the arrangements. There ‘sre certain 
drawbacks in our opinion which, perhaps, would not exist to the 
same extent if the works had been originally designed for the pur- 
pose, because occasionally the iron is, perhaps, three-quarters of 
an hour in the vehicle, and then the skulls on the ladle are 
sap considerable ; but, as a fact, having started this business 
ast winter, and having gone through such a winter as those who 
are privileged to live on the west coast have experienced, the 
entire amount of skull which our ladles have produced is some- 
thing under 2 per cent. This, of course, has been broken up, re- 
melted in the cupola, and gone in the old form into Bessemer steel. 
The carriages have had to be constructed to run at a considerable 
speed, and we have not yet got them perfect. Our present plan is 
to hang a ladle at one end of the carriage, and a balance at the 
other end, This, of course, makes a very large amount of weight 
altogether upou the carriage. Besides, the wheels being somewhat 
too near to one another, there is a considerable oscillation, and on 
some few occasions in igpereny, | ome the ladle carriage has gone 
off the road ; but in no case have we ever lost any iron by an 
accident of that sort. We are now designing carriages in which we 
shall carry the ladle in the centre, and there will be a means to 
move the ladle forward to the end of the carriage , and tip it into 
the converter when it arrives. I do not know wale T have said 
enough on the practice of this method, Possibly some gentlemen 
in the discussion may suggest other things to my mind, and I shall 
be glad to give any further information. I may say that there is 
no difficulty about the method. The iron works very much hotter 
in the converter, and the result is that all the heavy scrap, except 
the — in the ladle, we charge into the converter with every 
charge, besides which we can work up a large amount of the scrap 
in the bed and the short rail ends to an extent which we never 
could before. 

Mr. Richards said that it must be very gratifying to the members 
of the Institute that the discussion raised by Mr, Williams at the 
Barrow meeting should so soon have been brought toan issue. At 
the Ebbw Vale Works they had been very successful in making steel 
fromiron taken direct from theblastfurnace. The molten meta) had 
tobe taken three-quarters of a mile overa bad road and steep gradients, 
but the result had been very successful. They had worked daily, 
and had got five casts of four tons each cast, without any trouble or 
difficulty whatever. On one occasion the converter was not ready 
to receive the metal, and the iron had to remain in the ladle 
for a whole hour, but with the exception of its running 
a little thickly into the converter there was no loss, and they had 
a most successful blow. It was found, in tapping the blast furnace, 
that a sufficient quantity of slag ran out = formed a crust on the 
surface of the metal, and that crust prevented the metal from 
slopping over, even when it was run at ten miles an hour down a 
gradient of 1 in 30. Mr. John Parry, who had the chemistry of 
this subject in hand, found that it was necessary, in the ordinary 

‘way of meltings, namely, by a second fusion, to have at least 2) 
per cent. of silicon in the pig in order to get a warm blow without 
skulling. This fact was brought to his (Mr. Richards’) mind by 
the remark of Mr, Smith that the metal worked hotter in the fur- 
nace, That was, no doubt, owing to the presence of silicon. In 
melting down in the cupola a certain amount of silicon was got rid 
of, and 25 per cent. was necessary for a warm blow, 

Mr. Parry had found that from 24 to 3 per cent. of silicon was 
yielded by pig iron. The iron was carefully weighed before it 
went into the converter, and the ingots showed a loss of 16 per 
cent., or, in other words, it took 24 ewt. of pig iron to make a ton of 
ingots. By carefully watching the blast furnace they had been 
able to get some casts with the silicon as low as 1? per cent., and 
this was sufficient to givea good warm cast. He was so satisfied with 
the results at the Ebbw Vale Works that he was following in the foot- 
steps of Mr. Henry Williams, who had commenced putting up alarge 
Bessemer ag for carrying out the process to a greater extent. 
At the Ebbw Vale they were at the present moment engaged in 
building six blast furnaces and four sets of Bessemer converters. 
They had a very splendid site for the works, so that they could 
arrange them as they pleased. They were putting the blast 
furnaces six ina row, and making the railway high enough to 
render the lifting of the ladle unnec x He should have no 
hesitation in saying that the molten metal might be taken in the 
ladle for two miles if necessary before being put into a converter, 
but still it would be well to have the blast furnaces and the 
converter as near as possible, 

Mr. Snelus said that he had been working for some time with 
the metal direct from the blast furnaces, At first he was delayed 
by difficulties connected with the carriage, but for the last three 
weeks they had been working continuously. He had only three 
blast furnaces, and the make of them was not very . Last 
week they used 450 tons of metal direct from the furnace, and the 
yield was 83} per cent. of ingots and barely 2} per cent. of scrap, 

- including the ladle skulls. He was speaking entirely of the iron 
scrap. About half the scrap was ladle skylls, and the remainder 





was the raking out of the ladles. One ladle did thirty-eight casts 
without re-lining. They took six ton pe dig and to run the 
ladle 700 yards round a very awkward It was then placed 
upon a hydraulic lift, which at the same time lifted the ladle 
carriage and turned it round ready for turning into the vessel. He 
was now engaged in making a better road to the converters, and 
he was making a new iage in which the ladle would be in the 
centre, and no balance weight would be required. It was gratify- 
Don him that the process was successful, but he agreed with Mr. 

hards that it was necessary to watch the amount of silicon, 
and not to let it run so high as formerly, for the silicon caused a 
great waste of iron. He agreed with what had been said about 
the necessity ef working regularly. Notwithstanding all the care 
that could be taken with a blast furnace, he thought it advisable 
not to take the iron entirely from one furnace, In order to get an 
average mixture they ought to take the metal from at least two 
furnaces, They had done that without difficulty at his works ; and 
the whole operation, from the time of tapping the first blast 
furnace to the time of making a finished rail between 60ft, and 7O0ft. 
long, weighing 80 lb. to the yard, occupied only one hour and 
nineteen minutes. 

The President said that it would be of interest to know how 
long it required from the moment they began to tap the first 
furnace until they got the metal into the converter—that really 
was the point. 

Mr. Snelus said that it took about twenty minutes to tap two 
furnaces, to get the iron out, and to take it to the vessels. It took 
some time for the iron to run into the ladles. The closer the 
ladle could be got to the furnaces the better. He might state 
in corroboration of what Mr. Smith had said, that the quality of 
the steel made from metal taken direct from the blast furnace 
was certainly better than that made from iron melted in a cupola. 
He had lately been making steel boiler plates, and with such 
excellent vinlts that in one case the plates had stood twenty-nine 
tons to the inch tensile strain,and stretched about 35 per cent. 
before breaking. tif would usually stretch 25 per cent. The 
only point on which he was not satisfied was the yield. He did 
not think that the sa’ of labour would amount to more than 
1s. a ton, but there would be saving of coke, and the total saving 
would perhaps be 4s. or 5s. a ton. 

Mr. Sharp said that he had not had any experience in connection 
with the use of iron taken direct from the blast furnace, but he 
had heard with very — interest what Mr. Smith and the other 
speakers had said. e results certainly appeared to be very suc- 
cessful, Asa Bessemer steel maker of some years’ standing, he 
must say that it was generally considered desirable, at the works 
which he managed, to use more than one brand of iron. en 
they used an average of about four brands they were always more 
successful than when they used only one or two. All the irons 
which they bought varied very much in quality, and to him that 
had always seemed a great obstacle to taking the metal direct from 
the blast furnace into the converter, particularly where the steel 
was to be of a high quality. He had never met with a brand 
which he could use month by month without getting into trouble. 
He thought that he was justified in stating that it was by their 
mixing the brands and giving very careful attention to the mate- 
rials which they bought, that the steel which was manufactured 
at his works had acquired its reputation. _. 

Mr. Bessemer : I think after what has been said that there is 
scarcely room for an observation. However, I may at least say 
that Iam _ exceedingly gratified to hear the account from those 
three gentlemen to-day of the working of my process with iron 
direct from the blast furnace. The earliest idea I ever enter- 
tained of the process was that we sheuld never re-melt the iron, 
and it was only because I had not access to a blast furnace in my 
experiments that those experiments were made with pig iron. No 
doubt Ihad a good deal of advantage in that fact, because I 
availed myself of that very point of advantage which the last 
speaker has dwelt upon, ed I was enabled to select the metal. 
In my earliest experiments 1 happened by a great chance to buy 
some excellent Blaenavon iron, nat got a result so satisfactory with 
that particular batch of iron that I was ready to conclude that 
every kind of iron throughout the kingdom would answer the 

urpose. The very next kind of iron that I tried was that pro- 
Sacel by our friends at Dowlais, and I need not tell you 
that they were making a material not suited to my pur- 
pose. I can assure you that turning from the one of those 
metals to the other was the greatest blow that I ever received. 
My fine-spun theory, that all iron would answer the purpose, was 
knocked in the head in an instant, and it took me something like 
two years to recover from that blow. I had to try a variety of 
irons, and in almost every one of them I was unsuccessful. I then 
thought it necessary to try whether I could get almost absolutely 
pure, or comparatively pure, pig iron, and I thought, “‘ If my pro- 
cess succeeds with that there is some hore of it still. If not, I 
must give the thing up.” I then obtained some Swedish iron of a 
very excellent brand, and the result was satisfactory. This 
showed me that if we had to deal with pig containing but a small 
quantity of sulphur and phosphorus, we could get an excellent 
result. That gave me heart to try again. On looking at the iron 
ores of England I found that in the Whitehaven district there was 
an excellent ore called the hematite. I purchased some excellent 
iron there from the Workington Company. wi friend Mr. Riley 
and other chemists in London made me several analyses of that 
iron, and I found to my astonishment that it contained a large 
quantity of phosphorus, though the analysis of the ore showed no 
phosphorus. I went to the Workington Iron Company, and said, 
“*If you have any + secrets do not convey them to me, but if 
you have none will you let me see all that you do in the produc- 
tion of your iron, for I have got an iron containing a large quan- 
tity of phosphorus, and the ore you are making it from contains 
none.” They placed everything at my disposal, but I was able to 
trace nothing that would account for the phosphorus. In return- 
ing back, however, after two hours’ inspection, I saw a large quan- 
tity of material in the corner of the yard, and I inquired what it 
was, e answer was, ‘‘ That is some flux that we use.” I said, 
‘** What is it?” ‘ Well, you know,” said my informant, ‘‘ we sell 
a good deal of fine hematite ore to the — in Staffordshire, 
and they fettle their puddling furnaces with it, and we buy it 
back again, as it makes an excellent flux. Of course I saw 
that that material had picked up the phosphorus from 
the Staffordshire ore and brought it back again into the 
Workington iron. I suggested that they should make me a hun- 
dred tons of iron in a blast furnace upon a series of charges which 


-Ishould dictate. Icarefully analysed three samples of iron ore, 


three sampleg of lime, and three samples of coke, and_ selected 
the purest of those materials. They made me one hundred tons 
of iron from these materials, and stamped it with B, which, I 
believe, was the first Bessemer pig, and that iron gave me so 
excellent a result that from that period onward we have pro- 
gressed till we have arrived at what you see to-day. To return to 
the subject which has been last spelen of, I must say that I am 
exceediugly gratified to see that it has been found practicable in 
England to work iron direct from the furnace in my process. I 
have thought to try myself the tapping of three blast furnaces ; 
and when I advised some of my friends in the neighbourhood of 
Barrow to go into the steel making, they did arrange their works, 
some two or three years ago, so that pig iron might be tapped into 
a spherical vessel, with a close top, to hold twenty tons. It was 
resolved to make tliree seven-ton tappings, and to have a second 
vessel so as to keep on continuously, and to keep the heat up and 
avoid skulling in the transit. In fact, it was intended to work 
by very similar means to those which these gentlemen appear to 
have used. I may say how exceedingly gratified I am to find that 
my earliest ideas have been brought, so far, to a favourable issue. 

Mr. Garbut said that he believed that Mr. Bessemer, in his 

per which was read before the British Association, claimed the 
dea of dealing with the iron direct from the blast furnace, and 
the pepe made a great impression at the time, and many 
resolved to try it, The Parkgate people went into some experiments 





but they were not successful. Still, this fact showed that Mr; 
Bessemer, at that time, claimed the idea. 

The President said that there was no doubt at all on that point, 

Mr. Whitwell was understood to ask what was the experience of 
makers in the use of close tops as against ry ~~ 

Mr. Riley said that ho should like to make a few remarks with 
regard to some trials that he made at Dowlais. Mr. Menelaus and 
himself read a notice of a ag which was read by Mr, Bessemer 
at Cheltenham, in i856, and that very evening he (Mr. Riley) 
happened to’ have a small chemical furnace which he lined with 
clay. He experimented with 7 1b. of iron and blew it in, There 
were indications of success in that trial, and they immediately 
built up a small square furnace, about lft. Sin, square, and put 
round it a series of gas pipes in tiers, and ran into it from 
2 cwt. to 3 ewt. of ordinary foundry iron, hardly equal in 
quality to best Blaenavon, The blow was most successful, Of 
course, they knew very little about the subject at that time, 
but they found some iron and rolled it into a bar, The iron 
was rather brittle and crystalline, but no doubt there was 
perfect success in making wrought iron. The iron which . 
Mr. Bessemer made frum the Blaenavon pig would break if made 
into a nut. Of course that was due to the presence of sear garg 
which occurs in all iron made from the native clayband stone. 
The amount of phosphorus in Blaenavon iron was as low as in any 
iron of that class; but still it was a very strange thing that the 
amount of phosphorus in Welsh iron was pretty uniform and con- 
stant at from 0°63 to 0°64 per cent. The Dowlais pig, made from 
the best Welsh mine, would be found to contain about six-tenths 
ne cent. He had recently been analysing some rails that had been 

own on the Great Northern line for five or six years, and he was 
certainly surprised to find so much phosphorus in them. The 
uantity went up to } per cent., and these rails had stood well. He 
thought that this was rather a hopeful sign that they might have 
as muchas } per cent, of phosphorus in a rail without its being 
positively detrimental. He should put the phosphorus in iron at 
arather higher figure than was generally supposed to represent it. 
In fact, he was under the impression that the amount of phos- 
phorus given by the molybdic process of analysis was far tvo low, 
and that there was much more phosphorus in the pig. and in the 
steel than was indicated by that process. He was quite ready to 
admit that the method was a very quick one, but he did not think 
that it was very reliable, and, in fact, it was one that he could not 
depend upon, 
ir, Lowthian Bell : I feel that some apology is due from me for 
rising to offer any observations on the subject now under discussion. 
It is true I do profess to know something about a blast furnace, 
but about the practical manufacture of steel my mind is almost a 
blank sheet. At the same time, during the course of my experi- 
ments I have made one or two trials in reference to the effect of 
the cupola on melting iron, and I have noticed, with my friend 
Mr. Richards, as well as Mr. Snelus, a considerable diminution 
of the silicon in iron in consequence of its passage through the 
cupola, I am quite ready to admit that that is occasionally the 
case, but I need not insist before this meeting on the necessity of 
being very careful before coming to any general conclusions with 
regard to the conduct of iron under any conditions of treatment. 
It is true that occasionally the silicon is diminished in the cupola ; 
but I am also bound to say that occasionally there is no diminution 
whatever, And whileI am quite agreed with Mr. Riley in pointing 
out the extreme difficulty in ascertaining the amount of phosphorus 
in pig iron, that difficulty does not apply to ascertaining, within 
tbe least fraction of error, the quantity of silicon in iron. But 
supposing that they get quit of the silicon in the cupola, I should 
like to ask them how they expect to effect the separation of silicon 
from pig iron in the cupola without there being at least as great a 
waste as there is in the converter; and I would therefore hope 
that the extra loss alluded to by my friend Mr. Snelus may 
probably be a matter which may be got over in time. The 
presence of silicon, of course, is an evil so far as regards 
the unavoidable loss which is connected with its presence 
in pig iron, It would be impossible, of course, to convert 
the silicon into silica in the presence of oxide of iron, 
without that leading to a very considerable waste. The presence 
of, at least, a certain portion of silicon is necessary to maintain the 
bath of iron at that temperature without which it would be 
impossible to produce steel, Of course, anyone who knows the 
great uncertainty connected with the manufacture of pig iron, 
even in the presence of all the skill and all the attention which 
anyone can bring to bear upon the blast furnace, must necessarily 
be prepared to admit a vast variety in the iron produced. When 
you get impurities in one particular class, of course you seek to 
counterbalance them by mixing with those samples which have 
not those impurities, In olden times a great deal was thought of 
mixing different kinds of iron. The defects in one kind of iron 
are, no doubt, counteracted by the absence of those defects in 
other kinds of iron. I am glad to have an opportunity of listening 
to this di ion, or any di ion which shows the utility of the 
Iron and Steel Institute. Bat I shall never forget the strong 
expression of Mr. Schneider some years ago, when it was suggested 
that it was possible to make steel with iron direct from the 
blast furnace. But now we have heard the result of such a practice. 
But, Sir, in addition to that direst advantage from the Iron and 
Steel Institute, it appears also that we have been able to teach 
our bers a high standard of morality, because not only have 
gentlemen profited by the lessons which they have received from 
the Institute, but they have had the manliness to come forward 
and acknowledge that they were mistaken. 

Mr. Schneider said that ha should like to call Mr. Bell's atten- 
tion to the fact that in 1874 steel rails were very much higher in 
price than they were now; and the decrease in the price of iron 
and steel had sharpened the Barrow wits more than anything else. 

The President : You may consider that a very ample apology. 

Mr. Markham said that it ought to be distinctly stated that 
Mr. Bessemer suggested at a very early period that iron might be 
used in his process direct from the blast furnace. He (Mr. Mark- 
ham) had made cylinders with iron run direct from. the blast 
furnace, 

Mr, wiley said that ho was inclined to agree with Mr. Snelus 
and other speakers that the quantity of silicon was reduced in re- 
melting ia the cupola, The relations between silicon and carbon 
in iron were most interesting. He had hoped to bring those 
relations before the Institute at the present meeting, but he had 
been too much engaged to be able to do so, It would, however, 
be found that as the silicon went up the carbon went down, and 
when they got to 20 per cent. of silicon in iron the carbon dis- 
appeared altogether. 

A Member said that he knew of a series of experiments in which 
the re-melting of iron was carried on fifteen times. The quantity 
of silicon in the pig at first was very great, and it was reduced 
upon every time of re-melting. 

Mr, Hackney said that about two years ago he found in experi- 
menting on a small seale in a crucible that if the coul with which 
a coke was to be made was mixed with 25 per cent. of lime and then 
coked, when the coke so made was used to reduce spongy iron, all 
the sulphur of the coal was retained in the ash ir connection with 
the lime, and the iron that was préduced was as free from sulphur 
as iron reduced by charcoal, He thought that a serious objection 
to the use of coke as fuel was that the sulphur in the coke com- 
bined with the spongy iron. That would be to a great extent, or 
almost entirely, obviated by crushing the coal very finely, and 
mixing it with a small proportion of finely ‘powdered lime before 
coking. - Another experiment which he made some years ago bore 
to some extent upon the question of the increase in the propor- 
tion of sulphur in pig iron re-melted in a cupola, In the Siemens 
process of steel making, a five-ton charge of cold pig iron in the 
melting furnace might take, perhaps, three or four hours to become 
thoroughly melted, and it naturally occure to him that if h. 
could put melted iron into the furnace the process would be very 
much expedited, and more work could be done in a given time, 








[Concluded on page 235.] 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion wm this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. ‘ 

J, D.—Apply to a bookseller, : 

HUDDERSFIELD —See reply to ‘‘ H. B. BE.” 

W. M.—The steam could be led away to the tender and condensed as you pro- 


pose 

J. pe N. (Corfu).—If you will send sketches and description, in confidence, we 
shall be happy to advise you. 

A. K.—(1) There is a work bu the late Professor De Morgan which may 
answer your purpose. (2) There is no work on condensers of the kind you 
refer to. 

Erratum.—In the article on Messrs. Lawrence and Porter's centrifugal 
pump, in our last impression, page 208, middle column, for *‘ at the rate of 
840 gallons per hour” read “‘ at the rate of 840 gailons per minute.” 

F. W. C.—We believe that a horrible steam organ, known as the “ Calliope,” 
was at one time made in the United States, and jitted on board a steamboat. 
For the credit of humanity, we trust that nothing of the kind is now m 





existence. 

W. H. (Wrexham).—So far as we can see, your calculations are accurate, 
The objection to the scheme is that so much work has to be crowded into a 
small space, that you will have difficulty in making the surfaces large 
enough to last well. 

T. 8S. 8.— Messrs, Handyside, of Derby; Hamiltons, Windsor Bridge Iron- 
works Company ; or Messrs. Westwood and Bailey, of London, will, no 
doubt, supply what you require. We cannot name any trm making a 
speciality of such work. 

G. (Guernsey).—Copper, flat riveted link, chain is not an article of commerce. 

‘ou could have it made, we fancy, by any firm dealing in brass fittings. A 
chain of the kind, but much too small for your purpose, has been used to 
hang sashes. Possibly, some of our readers may be able to help you. 

T. S.—The arrangement you propose will not answer ; nor is there any cement 
which will secure india-rubber to iron under the conditions. The fact is, 
that if t*: doors are screwed up sufficiently to be steam-tight, the rubber will 
adhere to both, and will soon be torn to pieces. It is by no means easy to 
devise a good plan for making such doors steam-tight, but india-rubber cer- 
tainly will not answer. 

F. M.—As a rule, a patent dates from the application, but power is reserved 
by the Act to attach another date. In the case you put, the sealing of the 
patent shuts out the first applicant. His patent would not now be sealed 
if there were any opposition, that is to say, if the fact of the identity of the 
inventions and the previous sealing of the letters patent were brought to the 
knowledge of the Lord Chancellor, 

H. B. E.—There is no “ formula” to prove that if a weight is dropped in a rail- 
way carriage running at speed it will fall perpendicularly, all disturbi 
JSorces, such as the resistance of the air, being removed. Under suci 
hypotheses, if the carriage is running at sixty miles an hour, it is obvious 
that the stone at the moment it is suffered to drop has also a forward hori- 
zontal motion of sixty miles an hour, and this will continue to curry the 
stone forward at the same rate as the carriage while it is falling to the floor. 

J. L. N. (Wigan).—// the brake strap is flexible enough to jit the pulley well, 
a load of about 7 lb. at the end of the brake lever ought to be sufficient to 
hold the load when at rest ; but you must not forget that to hold a load by a 
brake is one thing, and to stop it when descending is quite another; and you 
will, for this reason, certainly not do wrong to provide means of loading 
the end of your lever with four or five times as much as the weight we have 
named above. In dealing with brakes on cranes and, winding machinery 
you cannot be too cautious, The presence of a little oil, for example, on the 
perl pulley might cause a bad accident unless an ample margin of power 
existed, 





THE BELCHER AND CROWN POINT MINES, 
(To the Editor of The Engineer.) 
Sir,—I note Mr, Davey’s letter in Rx last publication. The words in 
the Scientific Press of San cisco, of Feb. 26, 1876, are ‘‘ Patten’s improve- 


ment on Davey’s valve gear.” I enclose you the r, which you ma 
show Mr. Davey, if you choose. ” wick , Y.¢C. e 
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THE ABBOTS RIPTON COLLISIONS. 


Captain Ty.eEr’s long expected report on the Abbots 
Ripton collisions has just been published. The circum- 
stances of the collisions are no doubt still fresh in the 
memories of our readers. They will remember that on the 
2lst of January the Scotch express ger train due 
to leave Peterborough for London at 6.18 p.m., dashed at 
full into a train close to a signal station known 
as Abbots Ripton, although we believe that the proper 
name of the place is Ripton Abbots. A very few minutes 
after this collision, the down Leeds and York express from 
King’s Cross ran into the débris scattered over both lines. 
It is a somewhat remarkable fact that no statement has 











‘appeared as to the number of persons killed and injured in 


each train or by each collision, The total number killed 
was 13, while 53 other mgers were injured more or 
less wre It is believed that the first collision caused 
no deaths; but on this point there is no published evidence, 
nor is it stated whether any of the passengers in the down 
express lost their lives. The question is one, after all, of no 
material importance; and we may pass it by without further 
comment. Captain Tyler’s inquiry was held at Peterbo- 
rough, Mr. Bowen, barrister-at-law, rendering the neces- 
sary legal assistance, and no fewer than forty-six witnesses 
were examined. The evidence is given in full in Capt. Tyler’s 
report, and as it is in great: measure identical with that pre- 
viously given at the coroner’s inquests and published in the 
daily press, we shall not reproduce it here even in part. 
It will suffice to say that it fully justifies the “ conclu- 
sions” at which Captain Tyler has arrived. These occupy 
nearly a dozen large pages, and it is not too much to say 
that no more able or satisfactory report on a railway acci- 
dent has ever been prepared by an officer of the Board of 
Trade. Logical and cautious as the summing up of a judge, 
it is at the same time lucid and complete. Nothing is left 
untouched that bears on the matter in hand; while all mere 
verbiage has been carefully avoided. It is evident, indeed, 
that there could hardly exist any great diversity of opinion 
as to the primary and direct causes of the collisions, but 
Capt. Tyler has not rested content with rene these out; 
he has gone further, and traced out all the minor agencies 
which contributed indirectly to produce the final and 
disastrous result. He assigns no fewer than twelve causes, 
all operating to the same end. These may be summarised 
as, want of punctuality in the starting of the coal train into 
which the express ran; the failure of the signals at Holme; 
the want of judgment displayed by the stationmaster at 
Holme; the dhianee of speaking telegraph instruments at 
Conington and Wood Walton; the failure of the signa's at 
Wood Walton and Abbots Ripton; the neglect of the 
Wood Walton signalman to put detonators on the rails ; 
the absence of fog-men from the signals; the running of 
fast through trains in a heavy snowstorm; the want of 
notice until eight minutes after the first collision from the 
Abbots Ripton cabin to the Stukeley cabin; the delay of 
the signalman at Huntingdon in accepting a special mes- 
sage from Abbots Ripton; the failure of the down distant 
signal at the last-named place; and, finally, the want of 
continuous brakes. Following this statement of causes is 
a list of nine remedies, to which we shall refer presently. 
In considering the questions at issue we shall approach 
them in a way somewhat different from that adopted b 
Captain Tyler. It will be seen that in the discharge of his 
duty it was essential that he should trace out every cause 
which conduced to the tinal result. It is not necessary 
that we should follow his example; it will be enough if we 
identify a primary and important cause, without which 
none of the minor causes could have operated at all. We 
might say, for instance, that if no trains had been run on 
the night of the 21st of January, on the Great Northern 
Railway, no accident would have occurred on that line. 
But this would a be accepted asa legitimate argument. 
Almost the only wea int in Captain Tyler’s report is, 
however, very nearly of the same Kind. if the coal train 
had not left Peterborough late there would have been no 
accident. This is,on the whole, indisputable within the 
intended limitations; but it is hardly fair to say, on the 
other hand, that the want of punctuality of the coal train 
caused the collision. It is well known'to railway men that 
whatever the public may think, it is utterly impossible to 
maintain minute punctuality with passenger trains, while, 
as regards coal and goods trains, nothing more than a ve 
moderate approach to time-table time can be secured. Tt 
may be accepted as proved, that strict punctuality is incom- 
tible with the working of the traffic of a great railway. 
e accuracy of this statement has long been accepted, 
as demonstrated by a perpetually recurring experience. 
But it must not be aes 4 that want of punctuality is 
also incompatible with the safe working of passenger and 
goods traffic. The strict observance of a time-table would 
only constitute one element of safety. It is fortunate that 
other and quite as efficient means to a similar end are 
available in the block system. With strict punctuality, 
and a system of telegraph signals in perfect order, 
and properly worked, the maximum of security is 
obtained for railway rs. If the choice lies 
between punctuality aid the block system, then the last 
possesses transcendent merits as compared to the first. It 
is impossible to secure perfect punctuality, because causes 
affect the working of trains which are quite beyond 
human control. But we have yet to learn that there is 
anything about the block system which defies human 
agencies, A train may keep ect time for 200 miles, 
and then totally fail to keep it from no more important 
peorm than poe all of . little rain, ws — t 3 rails 
slip) A ower snow, a hea , & hot brass, 
an Indifferent fireman, may, any ous a ay upset the 
calculations of the most competent traffic manager that 
ever prepared a time bill; and we believe that the sooner 
those who use railways, accept the inevitable and realise 
the truth that punctuality cannot be insured, and ,that 


| that is to say, with 





absolute reliance for safety must be placed on some other 
element of the railway —_ the sooner will a great deal 
of misapprehension be cleared away. Thus to attempt to 
saddle the dilatory movements of the coal train with 
the consequences of the Abbots Ripton collisions is only 
to screen the real offenders, and lead inquiry off the scent. 
Our daily contemporaries naturally find in punctuality the 
only for all railway evils, because any one can see 
that if only a time-table is properly pers and punc- 
tuality observed, no such thing as a collision can occur. 
This is obvious to every one; but, speaking with a special 
knowledge of the working of railways which our contem- 
poraries are not expected to possess, we repeat that punc- 
tuality, in the sense of accurately observing time-table 
time, cannot ek be had on any railway all round; 
1 trains, goods and passenger, every 
day from January to December. We shall, therefore, 
eliminate altogether the want of punctuality of the coal 
train as a cause of the Abbots Ripton accident, although 
Captain Tyler, handling his subject in a different way, has 
a enough placed it first on his list. 
he true first cause of. the double calamity was the 
failure of the signals on the night in question. We said 
as much at the time, and Captain Tyler’s report confirms 
the accuracy of our conclusions, It is indisputable that, 
on the night in question, they would not act. They all 
showed white lights, and, to use Captain Tyler’s words, 
simply “lured” the drivers to destruction. The coal 
train-arrived at Holme sixteen minutes before the express 
was due; that is to say, in ample time tobe shunte]. But 
the signals theré all showed white lights, and the driver 
proceeded till he arrived at Abbots Ripton. If the Holme 
signals had acted as the signalman intended, there would 
have been no accident. By the time the coal train got to 
Abbots Ripton it had lost about half the time it was in 
advance of the express. It passed Wood Walton only 
nine minutes in advance of the express, and the signalman 
at Abbots Ripton was convinced that he would have to 
stop or delay the express ia order that he might shunt the 
oe train at the only available ee This shunting was, 
in point of fact, a necessity, He kept his line blocked to 
Wood Walton, and put ail his own signals at danger as 
far as the handles in his cabin were concerned. But 
neither at Wood Walton nor at Abbots Ripton did the 
semaphores act in accordance with the signalman’s inten- 
tions, and we know the result. If we turn now to the 
down express, we shall find that much the same thing 
occurred—all the signalsabout Abbots Ripton showed white 
lights; but it is worth particular notice that this fact had 
little or nothing to do with the collision, as will be seen 
further on. All the other causes of the collisions 
are secondary as compared with the failure of the signals. 
They constituted, to use a military phrase, the key of the 
ition. When they were lost all was lost. It might 
fits been possible to use other measures of precaution, 
such as placing fog — on the rails, running trains at 
slow speeds, using hand lamys, &c.; but these can be 
regarded as at best but makeshifts. The question is, 
then, to what was the failure of the signals due? To the 
snow. But is it to be assumed that a heavy snowstorm 
will place all the signal makers in the kingdom at 
defiance? This we dispute. But it is quite clear that a 
system of signal apparatus such as that which failed on 
the night of the 2lst January may prove, unless its 
defects are removed, a dangerous nuisance. It would be, 
as Captain Tyler points out, absolutely worse than no 
signals at all. We feel convinced that signal makers 
had not realised up to the beginning of this year 
the importance of constructing re be in such a 
way as to place the weather at defiance. It remains 
to be seen now what steps they and our railway 
companies will take to utilise the information acquired at 
the cost of thirteen lives. Captain Tyler explains very 
clearly why the signal system broke down in a snowstorm. 
Semaphore arms are, as now usually constructed, self- 
acting, in the sense that if left to themselves they fly to 
danger; a balance weight throwing them up, unless they 
are pulled off by wires org through pulleys and 
operated from the signal cabin. It is clear that on this 
principle the proper beeen, 4 of the semaphore arms 
rene, not on the signalman but*on the balance weights, 
Thus, if the signal has been pulled off for some time, the 
wires may become frozen, and snow may beat into the 
opening at the top of the congas scar post, and cement the 
arm, so to speak, in its place; when the signalman releases 
the wire at his end, the balance weight may be quite 
unable to overhaul it and lift the arm. The result is, that 
the signal remains at “ go on” instead of flying to “ stop.” 
To obviate this objection, Captain Tyler suggests that 
all wires should be covered or otherwise protected from 
snow, or that rods should be used, and that repeaters of some 
kind should be adopted to show in the cabin what the 
signal really does. But one of the best of his suggestions, 
as it is the simplest, is that the signals should always be 
kept at danger until a train was due—this is actually 
done on the London and Brighton railway, and we believe 
on one or two other lines—consequently, if snow affected 
the signal, it would be to secure it in a position to indicate 
danger, and the only result of the freezing up of all the 
semaphores on a railway would be to stop all traffic 
till they were released. Some years since we pointed out 
that it was a subject for regret that a different system of 
signalling from that in use had not been adopted, that is to 
say, when the arm was down and concealed in the post, it 
should indicate danger, and that when up it should 
indicate line clear. There are various features about 
this plan which confer on it important advantages, 
but we shall not dwell on them now. It will 
suffice to say that had this system been adopted the Abbots 
Ripton collision would not have i use it is 
almost impossible that a semaphore arm should be frozen 
when up, so hard and fast that a signalman could not pull 
it down, 

We have stated that the showing of white lights by the 
down distance signal at Abbots Ripton had very little to 
do with the collision. This will become intelligible when 
we point out that the distance signal was supplemented, At 

















































































CPE RNB. Poor W race. « 2 


A A Re ATE AIR CSTE I CERES RE ERE REET MAIN ARETE 5. TS 








































































































232 


THE ENGINEER. 





Marcu $1, 1876, 








a distance of rather more than 1136 yards from the débris 
of the coal train and express a foreman platelayer put 
fog signals on the down line; this was at a point 98 yards 
south of the distant signal. At the distance of 900 yards 
from the débris a foreman put down two more fo 

signals. The down express ran over and an A 
these signals. The driver did all that he could to 
stop his train, and yet he pitched into the ruins at a rate 
of between twenty-five and thirty miles an hour. It is 
evident, then, that even if the signals had shown red lights 
the driver of the down express could not have stopped in 
time. It is well to say here that if the Abbots Bipton 
signalman had sent five beats of the bell to Stukeley cabin 
one minute before he did, the down express could have 


been stopped there. This point, however, we may pass by. 
The fact remains that a heavy express train ona night 


was unable to obey the behests of signals simply because it 
lacked brake power. Now, we know that, as it is, distant 
signals are already too far from the cabins, and it is 
unlikely that they can be moved any further with good 
results; yet it would appear that although they may be 
far enough away provided a driver can see them long 
before he comes up to them, yet that they are not 
far enough away when the weather is so bad that 
they cannot be seen until the driver is close to them. 
This tells heavily against their utility. For example, if a 
train had been standing on the down line at Abbots 
Ripton, apparently rigor by the distance and home 
signals, and presumably safe, it might, nevertheless, have 
been run into with disastrous violence by the down express 
on the night in question. Captain Tyler draws from these 
facts the conclusion that the brake-power of a train is not 
sufficient if the distance which the train will run, in spite 
of every effort to stop it, is greater than that between the 
distance signal and the station, or signal box; and he 
advocates, in consequence, as one of the nine remedies 
of which we have spoken, the use of some form of con- 
tinuous brake, “ by means of which trains can be brought 
to a stand on warnings of danger being received within 
more moderate distances by the action of the engine 
drivers without trusting to the guards, who are frequently 
unable in cases of emergency to hear the brake whistle 
from the engine, and who cannot, therefore, be relied on 
to co-operate with the engine drivers when their assistance 
is most required.” In order to place the value of con- 
tinuous brakes out of dispute, Captain Tyler conducted 
several experiments on the Great Northern Railway with 
trains fitted with Smith’s vacuum brake, and with ordi- 
nary hand brakes. The results may be briefly stated as 
showing that with the continuous brake trains could be 
pulled up in 410 to 450 yards, the speed being forty-five 
miles an hour, down 1 in 200, steam being shut off at the 
Abbots Ripton distance signal; while with hand brakes 
on a similar gradient near Huntingdon the train ran in 
one case 795 yards, in another 800 yards, and in yet 
another trial no less than 1125 yards, It is clear that for 
express trains in bad weather hand brakes are not suf- 
ficient to secure the maximum amount of safety. We 
believe that most railway companies have made up their 
minds that they must have a continuous brake, but nothing 
will be done until the publication of the report of the 
Railway Commission on the trials of last summer. 


* STEAM TRAM CARS, 

THE propulsion of tram cars by some motive power other 
than that supplied by horses has long constituted a tempting 
subject for inventors. Many attempts have been made to 
get rid of horses, and, it must be confessed, with very 
limited success, This is the natural result of two causes. 
In the first place, the solution of the problem is extremely 
difficult; and, in the second, it has hardly ever been 
attempted by bond fide engineers. To the amateur it 
appears to be absurd to employ horses when a little engine 
not much bigger than a coffee-pot ought to be able to do 
the required work; and, besides, it would be so much 
nicer to propel a car by steam or compressed air than 
by horses, who suffer much in very hot and very cold 
weather—things of which an engine would take no 
cognisance. So the amateur, pen in hand, arrives at some 
such conclusions as the following:—Two horses will draw a 
tram car. Now, the power of an actual horse is about two- 
thirds of the mechanical or indicated horse, therefore it is 
clear that an engine of one and one-third indicated horse- 
power ought to propel a tram car, Making every allow- 
ance, two indicated horse-power ought to be ample. 
When, however, the little two-horse engine comes to be 
tried, it is found that it will not propel a tram car. Again, 
perhaps steam is abandoned in favour of ammonia or com- 
pressed air, and still failure dogs the footsteps of the 
inventor; not because the compressed air or the ammonia 
engines are wrong in principle, but simply because they 
are applied on a totally inadequate scale. Engineers see 
nothing peculiarly tempting in the propulsion of tram cars 
by machinery. The question presents itself solely in the 
light of a speculation to them, and the very first point 
which demands their consideration is one which the 
amateur ignores altogether, Will it pay to use steam, or 
ammonia, or compressed air? In other words, is it likely 
that any saving in working expenses will be effected by 
getting rid of horses! On this point there happens 
to be no small diversity of opinion, and it must be 
admitted that the available stock of experience as to 
the working of tram cars by steam is so small that 
it is difficult to say whether a saving may or not 
be reasonably expected. A line of tramway worked 
with cars, each ) same by one horse, requires a stud 
of about five horses per car to work, say, thirteen hours a 
day. Each two-horse tram car requires about nine and 
a-half horses, experience going to show that the proportion 
of horse-power per car is rather less than doubled by using 
two horses instead of one. Assuming that the horses cost 
on an average £40 each, it follows that a double tram car 
can be horsed for, say, £380. Of course it must be under- 
stood that this is no more than a rough estimate, the con- 
ditions of working and of buying horses are so different in 
different localities. It is extremely improbable that any 
machine can be constructed to take the place of horses for 


less than £500, but for the sake of argument we may 
admit that the cost of an ine and the cost of horses 
will be identical. The depreciation in the value of tram 
car horses cannot be taken at less than 20 per cent. per 
annum—competent judges estimate it at 25 per cent.— 
will the loss of value in the case of an engine be less? 
This remains to be seen, but we strongly suspect that by 
the time repairs are paid for it will be found that an 
engine will require an expenditure equivalent to the loss 
in the value of horses, and perhaps something more, It 
is clear, then, that the only ible place where a saving 
can be effected is in the running expenses ; that is to say, 
coke and water must be cheaper hay and oats, A 
great many other expenses, however, will be incurred by 
the engine ; but it is true, on the other hand, that horses 
cannot be maintained for the price of their food alone. 
It would serve no good purpose to go further into this 
aspect of the question, because, as we have already stated, 
there is next to no information available as to the working 
cost per mile of a tramway locomotive. We have put the 
case as we have done simply to show how an engineer will 
approach the subject. If he can satisfy himself that a 
decided economy can be effected, he may undertake to 
produce a tramway engine, but not otherwise; and it would 
appear that up to the present moment engineers have not 
satisfied themselves on this point, because they have 
scarcely, in this country at least, touched the subject. Our 
readers have a right to expect some expression of opinion 
from ourselves on the matter. Our views may be very 
briefly stated. We hold that if a satisfactory motor, say 
a steam engine, can be produced which will be as durable 
as a railway locomotive, and if a sufficient number of these 
motors be employed to work a line properly, that then a 
decided saving may be effected by their use as compared with 
the expense of horse labour. Whether such an engine 
can or cannot be produced will not be known until 
engineers have tried to produce one ; and we are pleased 
that a fair prospect at last exists that the experiment will 
be made fully and fairly. In Copenhagen, Messrs. Smith 
and Myjind have for some time past been working steam 
tram cars with considerable success. The same may be 
said of the labours of Mr. G. P. Harding, who appears to 
have overcome many difficulties, and to now running 
steam tram cars in Paris in a very satisfactory way. In 
this country the thing is being tested on an adequate scale 
by Mr. Scott Moncrieff with compressed air, and by Mr. 
Hughes, of the Faleon Works, Loughborough, with steam ; 
and we propose here to describe briefly what Mr. Hughes 
is doing. 

In the town of Leicester tramways have been open for 
some time. A portion of the line is laid on what is known 
as the London-road, and it has some long gradients of 
about 1 in 20. This section is worked with two-horse cars, 
a third horse being, we understand, sometimes used in bad 
weather on the inclines. The other section, about two 
miles long, runs from what is known as the Clock Tower 
to the suburb of Belgrave. A portion of the line passes 
through the streets; but the greater part of the route is 
a country road, on which, however, there is a very consi- 
derable traffic. The lines were laid on a system devised 
by Mr. Kincaid, of London, which appears to answer 
very well. No timber is used, the rails being laid 
on what we may perhaps term cast iron chairs, which 
are in turn supported on good concrete laid in a suitable 
trench. Mr. Kincaid’s idea is that so long as the speed 
is below ten miles an hour a line cannot be too rigid 
and inelastic. By this system the destructible element, 
timber, is wholly eliminated; and we may add that we 
have seldom seen a better bit of tramroad than can be 
found in Leicester. Messrs, Hughes and Co., of Lough- 
borough, have long been known as builders of small 
mineral locomotives, in the construction of which they have 
a very large and varied experience extending over many 
years. It occurred to Mr. Hughes, the senior partuer, 
that as the Leicester tramway supplied a railway at least 
as good as those over which his locomotives were daily 
running, that these last could be applied with advan- 
tage to the working of the Leicester tram-roads. He pro- 
posed to make the experiment, and the mayor and alder- 
men gave their consent. The trial trip was made on Mon- 
day last, and with a very fair amount of success. 

Ve need hardly state that even in a provincial town it 
would be impossible to work any ordinary locomotive in 
the streets; not because of the human inhabitants, but 
becanse of the horses; and, pandering perforce to the sus- 
ceptibilities of these noble animals, Mr. Hughes inclosed 
one of his ordinary locomotives with a pair of 6in. cylin- 
ders 12in. stroke, in a wooden structure, very much resem- 
bling a slice cut off the end of one of the tram-cars. The 
foot-plate of the engine is wholly suppressed. The fur- 
nace is supplied with coke only at the end of each journey, 
so that no fuel is carried save in the fire-box. A compara- 
tively lofty chimney rises through the roof of the locomotive 
car, as we shall call it. The top of this chimney is, how- 
ever, only level with a raised portion of the roof, so that 
it cannot be seen at all from the level of the street. The 
exhaust is not turned into this chimney for obvious rea- 
sons, but the draught appears to be quite sufficient to keep 
steam up to about 1201b. on the square inch. The two 
safety valves are fitted, not on top of the boiler, but on the 
back plate of the fire-box shell, two pipes leading the waste 
steam away to be condensed. -Two water gauges are fitted 
close to the safety valves, and these last are a weak point in 
the design, as will be seen presently. The driver sits on 
either one of two seats—according to the direction in which 
the engine is going—on the top of the boiler, about mid- 
way of its length. A screw-throttle handle, brake wheel, 
reversing lever, and pump regulator are all placed con- 
veniently to his oe To get rid of smoke only coke is 
burnt. To dispose of the waste steam it is condensed. If 
the steam were blown directly into a tank it would make 
a disagreeable noise. To avoid this, a very ingenious 
device—the invention, we believe, of Mr. Downes, of Smeth- 
wick—is employed by Mr. Hughes. The steam as delivered 
from the cylinders, comes in contact with a closed valve, 
and blows it open; but the instant this takes place, a 





shower of cold water descends among the steam and con- 








denses it. The arrangement apparently works very well. 
The engine is ed on Pi ess wheels 2ft. in 
diameter and 4ft. centre to centre, the wheels and side rods 
being concealed by deep iron splasher plates. The heating 
surface is 120 square feet. Noise there is none when the 
engine is running, other than that produced by the rumble 
of the wheels on the rails. The weight of the whole 
apparatus is about five tons, including the water in the 
boiler and 300 gallons used for condensing purposes. This 
quantity will suffice for a trip of about six miles in cold 
weather. 

On Monday this locomotive was coupled to a single tram 
car made to carry sixteen inside and no one outside, and 
drawn usually by one horse. About twenty-five persons 
crowded into and on it wherever there was foothold. 
About two o’clock the car started, and ran from the Clock 
Tower to Belgrave. The pace was for the most part as 
fast as that of a good Hansom cab—say eight miles an 
hour—and one or two very steep inclines over bridges were 
taken in excellent style, although ata slower speed. During 
the whole run there was, save on one occasion when a heavy 
incline was being surmounted, no escape of steam, and 
when it did appear it was but as a light feather, which 
floated away at once. The most instructive part of the 
whole performance was the part played by the horses. 
The road was crowded with vehicles of all kinds moving 
in both directions, but we saw no appearance of fright ; 
one or two horses were evidently disturbed by the large 
and not silent crowd which ran after the car, or alongside 
it, but for the car itself or the engine they seemed to care 
little ; quite as much‘trouble was caused by the tram 
cars drawn by horses as by that propelled by steam, and 
it may, we think, be said that if Mr. Hughes should not 
succeed in his experiment it will not be the fault of the 
horses, and this is, we may add, a very great point 
gained. It was found when Belgrave was reached that 
the water was only just in sight in the gauge glasses, 
and we learned that on a preceding private tri 
the boiler had been allowed to get almost quite full. 
Some arrangement must be adopted by which the driver 
can see his gauge-glass without trusting to the conductor 
to tell him where the water is. This, however, is simply a 
matter of detail which can easily be rectitied. It is more 
than probable, we think, that Mr. Hughes may succeed in 
his undertaking, because there is little new about the 
engine he employs. He knows exactly what its steaming 
powers are, and that it will not break down. The con- 
densing arrangements are, on the whole, satisfactory, and 
we find it very difficult to indicate any point as that where 
failure is likely to occur as regards the mechanical aspect 
of the question, and it is with this only that we have to 
do. The locality is one admirably adapted for giving the 
scheme a full and fair trial, and we hope that the result 
of half-a-year’s working may be found’ so satisfactory that 
the Leicester Tramways Company will be able to sell all 
their horses, and take the position of the first town in 
which steam was used in England to propel tram cars in 
regular work. 

Wehavereferred totheideathat two indicated horse-power 
per tram car is enough as being fallacious. It is not easy at 
first sight to see why this amount of power is insufficient, 
but the difficulty will in part disappear if we bear in mind 
that not only is the tram car proper to be propelled, but 
the engine as well. The weight of a Leicester tram car 
fully loaded is about 24 tons, or a little more. It would 
not be easy to combine with the car any engine which 
would weigh less than 24 tons, and thus the whole load to 
be propelled would be 5 tons, Still we must admit that 
the indicated power required to propel a tram car by 
machinery is out of all proportion to that which will 
suffice when applied by horses. ‘The total weight of Mr. 
Hughes’ engine and the loaded tram car was on Monday 
probably a little over 8 tons, and this would have been 
easily taken by three horses at a sharp trot provided it 
was represented by three tram cars, But as a matter of 
fact, Mr. Hughes’ engine must have been exerting at least 
twelve-horse power. The question demands investigation, 
and we hope that it will yet be shown not only how much 
spy is wasted when a tram car is propelled by steam, 
put why it is wasted, and where. 





RAILWAY ROLLING STOCK, 


PENDING something definitive being done by the great pas- 
senger lines in the adoption of one or other of the numerous 
continuous brakes, many minor improvements are being made in 
the constrnction of rolling stock, including the ordinary brake 
vans of the guards. These vans play a somewhat important part 
in the daily train service of the country, inasmuch as they convey 
all the parceis and packages, besides the passengers’ luggage, 
newspaper letters, and the huge batches of correspondence inter- 
changed by the railway companies themselves. But the primary 
purpose of the brake van—its raison d’étre—is that it shall be 
titted with appliances of such a nature as shall enable the guard 
or other person within it to aid the driver of the engine in 
bringing the train to a stand in as short a distance as possible in 
any case of emergency. We do not need, even if we were so 
disposed, to recount in this place how the ordinary brakes have 
failed on many occasions to do what was required of them, nor 
how unanimously the Board of Trade Inspectors aud other com- 
petent authorities have urged the companies to adopt continuous 
brakes. We merely wish to draw attention to a new brake van 
of very large size, which has been designed by Mr. Charles Sacré, 
engineer-in-chief of the Manchester, Sheffield and Lincolnshire 
Railway, and built at that company’s carriage works, Gorton, 
Manchester. The new van is fully half as long again as any 
ordinary passenger van, and is not fitted with the old-fashioned 
upright wheel at one end of the van, but has a stout cast iron 
pillar in its centre, where the brake power is actuated by means 
of a strong winch. The blocks are made of cast irou—not a 
novelty—and, being all applied exactly at the same instant, 
are found to bite the wheels far better than the old 
wooden blocks. The guards are understood to state that they 
can bring trains to a dead stand in much less time than hereto- 
fore. Such improvements as these evince a desire to do what is 
practicable to insure the safety of the travelling public, but we 
shall be mistaken if, in course of a little time, Parliament does 
not insist upon all passenger trains being fitted with continuous 
brakes—whether air-compressed, electric, or steam. It is obvious 
that to skid only a few pairs of wheels in a train, whilst scores of 
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others are allowed to revolve, is not the best way of pulling up ; 
and, as that is the desideratum, some system of simultaneous 
braking must be adopted ; and not only have companies latterly 
improved their vans, but they have very materially amended 
their ordinary ger stock, particularly first and second-class 
carriages. First-class compartments are now the perfection of 
comfort, with movable division arms and (on some lines) a 
spring beneath the ends of the cushions, so as to allow of a 
pillow being formed when a whole side is unoccupied. Both 
firsts and seconds are luxuriously carpeted ; on many lines even 
the thirds are now cushioned, padded, and even neatly carpeted, 
This is a great. change from what was the case a few years back. 
In a few years more we shall probably see still greater attention 
paid to the once despised third-class traffic—which, after all, is 
the true and reliable backbone of the railway passenger service. 


THE SPANISH ORE TRADE, 

THE new King of Spain promises well. He has allowed but 
little time to elapse after the conclusion of hostilities before he 
has turned his attention to matters of commerce, and that in a 
direction which will not only benefit in alarge degree the people 
over whom he rules, but likewise the iron, steel, and engineering 
industries of the United Kingdom. Much of the difficulty 
which now attends the importation into this country of the 
splendid Spanish iron ore is the result of heevy taxes which have 
been levied by the native Government on the ironstone shipped 
from their stores, That the aid which we obtain from Spain in 
the matter of good minerals, requisite to the carrying on and 
development of English steel works in particular, is great, cannot 
be denied, and the importance of this aid will go on increasing 
just in proportion to the spread of the manufacture of steel ; 
for, though the iron ore found in and around Barrow-in- Furness 
is superior to that which can be mined in any other part of Great 
Britain, it is not of the quality which characterises the iron- 
stone of Bilbao and Marbella. A large amount of money—in 
one case alone aggregating some half million sterling—has been 
sunk by English capitalists in the opening up of the mineral 
resources of Spain ; and this fact alone ought to go a long way 
in inducing the Spanish Government to pay much attention to 
the memorialists who are seeking a reduction in the duties. 
These efforts have already partially succeeded, for Alfonso XII, 
has been prevailed upon to visit the mines at Galdames of one of 
the largest English iron ore raising companies ; and there is ever 
reason to expect that the present duty—which we believe high 
authorities at Madrid have already admitted to be excessive— 
will be greatly modified, if not absolutely removed, at an early 
date. 

THE NATIONAL ARMS COMPANY, 

On Monday last the adjourned general meeting of the National 
Arms and Ammunition Company, Limited, was held in London. 
under the presidency of the Earl of Lichfield. In moving the 
adoption of the report and statement of accounts, his lordship 
admitted that the deficiency of nearly £15,000 in the balance 
sheet was due to “mismanagement.” He showed that the com- 
pany had purchased some very valuable patents, expecting to 

ave the orders from Government for the arms for our soldiery ; 
“but instead of that,” his lordship said, “they had, from first 
to last, not obtained a single order from the Government.” In 
reference to the large Prussian contract, he said that they could 
not have made a greater mistake. They ought to have made a 
profit of 10s. per gun turned out, whereas they scarcely made 
any profit at all. Owing to some error in the balance sheet, the 
loss during the last twelve months was ascertained to be reduced 
to £3261, instead of £10,736; but, on the other hand, instead 
of the deficiency upon the re-valuation of the stock being nearly 
£15,000, it was over £22,000. This, the chairman explained, 
arose from the fact that nothing had been written off for it in 
the previous four years. <A great cause of expense to the com- 
pany was that they were compelled to have their metal rolled off 
the premises, their capital being insufficient to pay for the 
erection of a mill of their own. One shareholder hinted at the 
desirability of winding up the concern, but the chairman was of 
opinion that by adopting that course the shareholders would be 
throwing their property away. After adopting the report, the 
meeting was again adjourned, 








PRIVATE BILLS IN PARLIAMENT. 


A coop deal of business has been transacted in Committee 
during the past week. In the House of Commons, the pre- 
amble of the Brighton Borough Extension Bill has been declared 
not proved. On Wednesday, in Group G (Mr. W. B. Beach in 
the chair), the Committee found so much of the preamble proved 
of the Stafford Borough Extension Bill as would render the 
municipal boundaries of the borough conterminous with its 
parliamentary limits, thus excluding the commons, which was 
the chief aim of the opposition. The consideration of the 
clauses was adjourned until Friday. In Group H (Sir John 
St. Aubyn in the chair, with Mr. Bonham Carter as 
referee), the preamble of the Hornsea Pier Bill was not 
proved; and the case for the Humber Conservancy Bill was 
opened by Mr. Clerk, Q.C., and adjourned. On Thursday, 
last week, the Gorleston and Southtown Gas Bill, to dissolve 
the gas company, limited, of that name and incorporate a new 
company, were proceeded with, and adjourned until Monday, 
when preamble and clauses were proved and agreed to, In 
Group No. 1 the preamble was proved and the clauses settled of 
the East London Railway (Whitechapel Junction) Bill. The 
preamble was afterwards proved, and the consideration of the 
clauses adjourned until Monday, of the London and Blackwall 
Railway Bill, for widening parts of the line, enlarging stations, 
and constructing a new joint station at Shadwell, and to confirm 
an agreement with the London Dock Company relative to a user 
for ninety-nine years of the branch railway within the dock 
walls. On Monday a nice point arose in connection with this 
bill. The Times, to which we are indebted for this and some other 
facts, states that the Great Eastern Railway Company, as the 
lessees of the Blackwall Railway, had recently terminated a 
Chancery suit with the London Dock Company by agreeing to 
concede to them, so far as they legally could, the exclusive use 
of the Blackwall line, authorised by an Act of 1860, 
constructed within the boundary of the dock wall. A 
subsequent Act, 1865, sanctioning the lease of the Blackwall to 
the Great Eastern, conferred running powers over the entire 
Blackwall lines upon the Great Northern Railway Company, 
who now objected to the clause confirming the agreement with 
the Dock Company, on the ground that it was liable to be con- 
strued into a revocation of their right to run over the rails 
within the dock walls, notwithstanding a proviso in the bill that 
“ mothing in this Act contained shall be deemed in any way to 
disturb, alter, or affect the existing rights of other parties.” 
After hearing Mr. Pember, Q.C., and Mr, Webster for the bill as 
it stood, Mr. Thomas for the Dock Company, and Mr. Saunders 
for the Great Northern Railway Company, the difficulty was 
got over by the committee inserting a clause to the effect that 
“ nothing in this Act or the said agreement contained shall in any 





way prejudice, alter, or affect any rights, powers, or privileges of 
the Great Northern Railway Company with reference to the 
Blackwall Railway under the Act of 1865, or the reo pene of 
the Great Eastern Railway Company, or the Blackwall Railwa; 
Company, or either of them, to the Great Northern - 
way Company; but all such rights, powers, privileges, 
authority, and obligations shall remain in force as if this 
Act had, not been passed. The bill, as thus amended, 
was ordered to be reported to the House. On Thursday, 
last week, in Group 2, Mr. Somerset, Q.C., opened the case 
and evidence was taken for the London and Tilbury and 
Dartford and Kent Coast Junction Railway Bill, to incorporate 
a company with power to raise a share and loan capital of £670,000 
for the construction of 124 miles of railway, partly double and 
partly single, from the London, Tilbury, and Southend Railway 
at Purfleet, passing the Thames in the tunnel to the South- 
Eastern Railway near Greenhithe, with branches to the London, 
Chatham, and Dover Railway at Farningham-road and Eynsford 
stations and from Dartford to the Thames. Mr. Haughton, the 
engineer of the proposed railway, was under examination for a 
considerable time. His estimate for the work is £509,313, of 
which £182,820 is for the tunnel. The bill was opposed by both 
the great Kent railway companies. The consideration of it lasted 
until Wednesday, when the preamble was proved and the con- 
sideration of clauses adjourned until to-day. Mr. Cawkwell, 
of the North-Western, and Mr. Brunlees, were among the 
concluding witnesses for the bill. On Thursday, last week, 
in Group 4, the promoters’ case for the London and 
South-Western, Midland, and Somerset and Dorset Railway 
Companies (Lease) Bill was closed, the witnesses in support of the 
preamble being Mr. Reid (the general manager), Mr. Rees (the 
goods manager and accountant), and Mr. Cavendish Bentinck, M.P. 
(the chairman of the Somerset and Dorset) ; Sir Ivor Guest, Mr. 
Archibald Scott, the general manager of the London and South- 
Western, and Mr. Noble, the assistant manager of the Midland. 
When Mr. Reid was examined, aud in the course of his examina- 
tion, the chairman stated that the Committee declined to go into 
any question of rivalry between the different railway companies, 
but they intended to confine the inquiry to the question whether 
it was for the interest of the public that this railway should go 
into the hands of the Midland and the South-Western Com- 
panies or not. Mr. Stephens and Mr. Chandos Leigh addressed 
the Committee on behalf of the Southampton and Bristol opposi- 
tion, which ap to be less directed against the bill than to 
securing a provision that no undue preference should be given 
by the lessees to the Somerset and Dorset route to Bristol and South 
Wales at the expense of the Salisbury and Great Western route. 
On Tuesday the preambles were proved of these bills, and the 
London and South-Western Railway (Exeter and Crediton and 
North Devon Railways) Bill, the latter authorising the purchase 
by the South-Western of the lines named and the conversion of 
the broad into the narrow gauge. The Committee intimated 
that a clause would be inserted in the first bill to secure through 
booking and traffic facilities to the Great Western, and in the 
second to provide that the change of gauge should not be made 
until the narrow gauge had been laid down on the South Devon. 
The clauses were afterwards settled of the Great Western and 
Bristol and Exeter Companies’ (Amalgamation) Bill. The 
South-Western and the London and North-Western proposed 
to bring up clauses to secure their existing interests, but 
the Committee elected to accept those framed by the pro- 
moters for the same purpose, The consideration of the 
clauses of the other two bills was adjourned until Wednesday, 
when the clauses were settled,, a clause being inserted in the 
London and South-Western, Midland, and Somerset aud Dorset 
Railway Companies (Lease) Bill, securing to the Great Western 
traffic facilities and through booking to the Bristol district, 
vid Salisbury in the east and Yeovil in the west. The 
opposition to the Wilts and Berks Canal (Sale) Bill, in the same 
group, was withdrawn, and the preamble proved of the Didcot, 
Newbury, and Southampton Junction Railway (Extension of 
Time) Bill, the last of the group. 

In Group 6, the preamble has been declared proved, and the 
clauses agreed to, of the North-Eastern Railway (Omnibus) Bill, 
authorising, inter alia, the raising of £1,000,000 by shares, and 
£332,000 by loan, for various works, including some ten or 
twelve miles of new railway, and to extend the time for the com- 
pletion of the Redcar and Middlesbrough Union Railway, and to 
vest in the company the Hexham and Allendale, and the Leeds, 
Castleford, and Pontefract Junction Railways. 

On Monday, in Group 1, Mr. Pope, Q.C. (with him Mr, 
Stephens), opened the case for the Metropolitan Inner Circle 
Completion Railway Bill to extend the time to two years more 
for the compulsory acquisition of the land and the completion of 
the work, The learned counsel at some length detailed the 
circumstances which have prevented the carrying out of “this 
final link” in the Inner Circle of the Underground Railway. A 
good portion of 1875 was lost in negotiations with Mr. Forbes, 
the chairman of the District, and Sir E. W. Watkin, M.P., the 
chairman of the Metropolitan, for a rent charge on a proposed 
outlay of £1,500,000, which some capitalists were ready to raise 
if the two companies would give the required guarantee. 
The basis of the guarantee was to be an undertaking to 
run 500 trains a day over “this link,” for which a toll of 
10s. per train was to be paid. Eventually, however, the 
Metropolitan withdrew from the business, and now, at the 
last moment—no later, indeed, than on Saturday evening 
last—the District Company had signed an agreement with the 
directors of the Inner Circle Company, whereby they were to 
pay a certain toll per train upon a certain number of trains using 
the line, the average to be 440 trains a day, and the toll 8s. per 
train, which would secure the Inner Circle Company about 
£100,000 a year. It was intended to take power in the bill to 
confirm these agreements, and to give the Metropolitan Company 
the option of sharing in its obligations and advantages. Mr. 
Forbes was called to confirm this statement, and he explained 
the working of the underground system. At stations where 
there was no block trains were received and again in 
half a minute, and that was the measure of the gain to be 
obtained from the completion of the circle. At present there 
were 440 trains a day running, 220 each way. If the block 
were got rid of he saw no difficulty in running as many 
as thirty trains an hour, they now only run sixteen an 
hour. The iequiry was adjourned, the bill being stoutly 
opposed by the Metropolitan Company, for whom Sir E, 
Beckett, Q.C., and Sir Mordaunt Wells a cori On Tues- 
day, Mr. Forbes, the chairman of the Metropolitan District 
Railway Company, was under examination for the greater 
part of the sitting. His evidence was important, and was 
summarised with other evidence in the Times of the following 
day. The facts were thus:—Cross-examined by Sir E. Beckett, 
Q.C., he entered into the details of the present financial position 
of his company, which, he said, was every year improving. The 
authorised capital of the Inner Circle Completion Company was 
£1,800,000 by shares and £600,000 by loan, and the agreement 
hie board had come to with them was, that the Inner Circle 
Company should raise £1,600,000 for the completion of the 





circle, and that the District Company should, in the nature of a 
toll, guarantee them a minimum of £64,000 a-year, out of which 
the Inner Circle Company would have to pay for the repair and 
maintenance of their part of the line—1 mile 40 chains—and to 
officer and man their three stations, viz., Cannon-street, King 
William-street, and Aldgate. Supposing any question of 
priority should ever arise, he apprehended this toll would rank 
after the debentures; but that was a contingency too remote 
to merit serious consideration; and he had no doubt what- 
ever that, if the Committee sanctioned this bill, he should 
find no difficulty in persuading the proprietors of the 
District Railway Company to ratify the agreement. Both the 
Metropolitan and the District Companies were under parlia- 
mentary obligations not to oppose in Parliament any other com- 
pany who could find the means to complete the circle, which he 
was convinced this company could do, while he was equally 
satisfied that the original n for effecting the object could 
never be carried out; Until the Metropolitan Company withdrew 
from the recent negotiation, he had certainly been led to believe, 
from what had passed at his interviews with Sir E. W. Watkin, that 
he had authority to open the communication with the Inner 
Circle directors for the Metropolitan as well as for the District 
Company. There was little or no prospect of a fusion of the two 
latter companies’ system until some arrangement had been arrived 
at for filling in this link. That must be made before amalgama- 
tion could be entertained. Mr. Parkes, the chairman of the 
Great Eastern Railway Company, afterwards gave evidence in 
support of the preamble. An extension of time certainly was 
not unreasonable in this case, considering the indulgences of that 
kind which Parliament had repeatedly shown to the Metropolitan 
and the District Companies. His own board looked with favour 
upon this Inner Circle undertaking, and would be disposed 
to render it all the assistance they could in the way of through 
booking and traffic facilities. The inqairy was then adjourned 
until Wednesday, which was occupied with the evidence of Sir 
Edward Watkin, M.P., the chairman, and Mr. Myles Fenton, the 
general manager of the Metropolitan Railway Company, against 
the Bill. Sir Edward went through the fi ial and Parli 

tary history of his company, dwelling particularly upon the events 
of 1872, 1873, 1874, and 1875, by which last year the credit of 
the railway had, he said, so much improved, that the directors 
now found no difficulty in renewing loans to the company on as 
favourable terms as those of the London and North-Western. 
Financially, therefore, the Metropolitan was in a better position 
to undertake the completion of the Inner Circle than any other 
parties, and he thought the proper course to have been taken 
would have been that the Metropolitan and District Com- 
panies should have come to some understanding in the 
matter. Could that have been accomplished, the plan 
might have included a new street from Bishopsgate to 
Aldgate, where one was very much needed, and that, added 
to the new street from Eastcheap to Fenchurch-street authorised 
by the Inner Circle Act, might have been an inducement for the 
Metropolitan Board of Works and the Court of Sewers to increase 
their subsidy (£500,000), which considering the benefit to be con- 
ferred upon the ratepayers of the city of London, was not 
enough. Even with that subsidy he did not believe the work 
could be executed by the Inner Circle Company without having 
recourse to the wasteful discounts and contracts which had so 
ruinously encumbered both the District and the Metropolitan 
systems ; nor did he believe that the “ roundabout” guarantee 
now put forward would be calculated to impose upon shrewd 
capitalists. It was not a mortgage or a rentcharge, though it 
partook somewhat of the nature of a pre-preference ; and, bear- 
ing in mind that the average earnings of the trains would be 6s, 
each, he doubted very much whether the District proprietors 
would be inclined to give the 8s. This agreement, however, 
was in many respects most unfair to the Metropolitan Com- 
pany. It must have been hastily concocted, for not a word was 
said about it at the last meeting of the joint committee of the 
two companies, held on Wednesday, the 22nd inst., and attended 
by himself, Mr. Forbes, Lord Gort, and Mr. Currie. The first he 
heard of it was on Monday last. On cross-examination, Sir 
Edward said he ardently desired to have the Inner Circle com- 
pleted, and readily admitted that this link would pay, provided 
it could be made with a moderate cash capital. Mr. Myles 
Fenton, in the course of his evidence, stated that he did not 
believe in the possibility of running 440 trains a day, and ex- 
plained how one-sided were the rebate provisions of the agree- 
ment. They were such as the Metropolitan Company could not 
assent to, The chairman observed that the Metropolitan Com- 
pany appeared to complain of being taken by surprise, and the 
committee wished to know if they required more time to con- 
sider the full force of the agreement. Sir Mordaunt Wells 
replied certainly not, it could never be accepted by the Metro- 
politan; but the next day, if the committee adjourned, they 
would be prepared to say whether or not they would propose or 
accept any alterations or modifications. The committee assented 
to this proposition, and adjourned accordingly. Yesterday the 
Bill was again considered and the preamble proved. 

On Monday, in Group 5, the clauses were settled of the Great 
Eastern Railway (Omnibus) Bill, the last of the group. On 
Tuesday, in Group 6, the Whitehaven Harbour and Improve- 
ment Bill was considered and adjourned. In Group 9 (new 
group, Sir John Kennaway chairman) so much of the preamble 
of the Midland Railway (New Works) Bill as relates to the Derby 
and Keighley districts was proved, and the Poplar Branch part, 
which is opposed by the Great Eastern, was proceeded with. 
In Group 9 (re-assembled, Mr. Mills in the chair), the opposition 
to the Forth Bridge Railway (Extension of Time) Bill was with- 
drawn, and the Caledonian Railway (Additional Powers) Bill was 
proceeded with, the part of the preamble relating to No. 1 of the 
Glasgow connecting lines being proved. 

On Wednesday, in Group K, the opposition to the Stockton 
and Middlesbrough Corporation Water Bill was further pro- 
ceeded with; and in Groups 6, 9, and 11, the Whitehaven Har- 
bour and Town Improvement Bill, the Midland Railway (New 
Works, &c.) Bill, and the Caledonian Railway (Additional 
Powers) Bill were further proceeded with and adjourned. 
Yesterday in the case of the first the preamble was proved. 
The consideration of the other two bills is adjourned till 





The examiners have reported Standing Orders not complied 
with in the case of the Chichester and Midhurst (No. 2), but 
the non-compliance (Order 74) has been dispensed with. 
Standing Orders Committee of the House of Commons have 
also dispensed with the Standing Orders in the following cases— 
viz., Romford Canal Company, to deposit petition for bill ; and 
Humber Conservancy Bill, petition of Lord Carrington against 
the bill (Standing Order 131). 

The locus standi of the following petitioners has been disallowed : 
—Of the Staffordshire Water Company against the Walsall Gas 
Purchase Bill; of the Huddersfield Corporation against. the 
Sad ethers, the Silssen Loosl Boca, encept aa ta the township 
and o i , except as to i 
of Siladen, and the i Local Board, with reservations, 
against the Kildwick Bill ; of Huddersfield owners, 
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except as to clause 103, the Ravensthorpe Board, and the Army- 
tage Trustees against the Huddersfield Water Bill ; of James 
Martin against the Great Southern and Western Railway Bill ; 
of the London and North-Western (with exceptions) and the 
Midland Railway Company against the Lancaster Water Bill ; of 
the Taff Vale Railway and the Llantrissant and Taff Vale Junc- 
tion Railway Companies against the Llynvi and Ogmore, and 
Cardiff and Ogmore Valley Railway Companies Bill ; of the 
Llanelly Railway and Dock Company against the Burry Port and 
North-Western Junction Railway Bill; of the Great Western 
Railway Company, in respect of clause 11, and so much of the 
preamble relating thereto of the Midland Railway (Further 
Powers) Bill But a locus has been allowed in the case of the 
London and North-Western Railway Company against clauses 2 
and 9 of the Lancaster Water Bill ; of the Duke of Bedford as 
landowner and the London and North-Western and Sirhowy 
Railway Companies against the Monmouth clauses of the Great 
Western Railway Bill ; of the Manchester, Sheffield, and Lin- 
colnshire Railway Company and of T. Brockelbank and F. Dresser 
against the Lancashire and Yorkshire Railway Bill ; of the New 
Southgate Consumers and the Edmonton Board against the 
Colney Hatch Gas Bill ; a limited locus has also been allowed to 
Albert Grant and Maurice Grant against the North Wales 
Narrow Gauge Railway Bill; and to the Neath and Brecon 
Railway Company against the Midland Railway (Additional 
Powers) Bill. 

Petitions have been deposited against the Stafford Borough 
Extension (not praying to be heard) (1), Humber Conservancy 
(1), Chichester and Midhurst Railway (3), and the Great Southern 
and Western Railway (not praying to be heard) (1); and peti- 
tions have been withdrawn in the following cases :—Of the 
Hornsea Board and North-Eastern Railway Company against the 
Hornsea Pier Bill; of the Midland Railway Company against 
the Kildwick Parish Gas Bill; of Thos. Gilby, C. J. Corbett, and 
Thos. Newson against the Metropolitan Inner Circle Railway Bill; of 
G. R. Lucas against the Midland Railway (New Works) Bill; of 
G. W. M. Henderson against the Forth Bridge Railway Bill ; of 
the Ulverston and Millom Boards and A. Brogden against the 
Furnes Railway Bill; of Sir W. S. Maxwell and others against 
the Glasgow and Kilmarnock Joint-line Bill; of the Stretford 
Local Board against the Manchester South District Railway and 
Midland Railway Bills; of Lord Leconfield against the White- 
haven harbour Bill; of the Corporation of London against the 
Gaslight and Coke Company Bill; of Vipond and Co. against 
the London and North-Western (New Lines) Bill; of Messrs. 
Smith against the Midland Railway Bill ; of the Great Western 
Railway Company against the Wilts and Berks Canal Bill; of 
the Edmonton Board against the Colney Hatch Gas Bill; of the 
Glasgow Corporation against the North British Railway Bill; of 
J. Field against the South-Eastern Railway Bill; of the Swindon 
Board against the Wilts and Berks Canal, which bill is now 
referred to the Chairman of Ways and Means. 

The Burntisland Direct Mineral Railway Bill has been with- 
drawn, the North British Railway Company, who opposed it, having 
entered into an arrangement with the promoters to modify their 
rates for the carriage of goods and minerals. 

In the House of Commons the following bills have been read, 
for the first time:—Sillars and Wigner’s Patent; for the second 
time—the Great Yarmouth and Stalham (Light) Railway; Upper 
Mersey Navigation; Alexandra (Newport) Dock; Bromley Direct 
Railway; Plymouth Dock (Devonport) Water; and for the third 
time—the Glasgow and South-Western Railway. The Glasgow 
(City) Union Railway Bill and the Albert Hall Bill were down 
for third reading last night. 

Before the House of Lords’ Committees on opposed Private 
Bills on Thursday, last week,in the Duke of Bedford’s Com- 
mittee, the Ryde New Pier and Railway Bill was further 
proceeded with and adjourned. In Earl Ducie’s Committee 
the clauses were settled of the Galashiels Municipal Exten- 
sion Bill, and the preamble proved and clauses agreed to 
of the Leigh and Hindley Local Board Bill, to authorise 
the Board to construct waterworks and to supply water, 
and to acquire the powers of the South Lancashire Water 
works Company. The Committee declined to award compensa- 
tion either in water or money to the opposing millowners. It 
was the last bill of the group. On Monday, in the Duke of 
Bedford’s Committee, the preamble was proved and the clauses 
were agreed to of the Ryde New Pier and Railway Bill. The 
preamble of the Ryde Pier Bil)—the competing scheme—was 
not proved. The preamble was also proved and the clauses 
were agreed to of the Sutton Gas Bill to dissolve 
the Sutton Gas Company (Limited), and incorporate a 
new company with a loan and share capital of £75,000. 

3efore Lord Redesdale’s Committee on unopposed bills the 
preambles have been proved of the Ivel Navigation Bill, Bous- 
field’s Patent Bill, Hall’s Patent Bill, and Milner’s Patent Bill. 
The Dublin (City) Steampacket Company’s Bill (sent up from 
the Commons), Flookersbrook Improvement Bill, Great Northern 
London Cemetery Bill, and Newcastle-upon-Tyne Quayside Lift 
Bill have also passed threugh the same Committee unopposed, 
The preambles have also been proved of the Edinburgh and 
District Water (New Site) Bill, of the Great North of Scotland 
Railway Bill to authorise the amalgamation with the Deeside 
and Aboyne and Braemar Railways, of the Earwood Bridge 
Bill, Maidenhead District Gas Bill, Derby Gas Bill, Shepton 
Mallet Water Bill, Ely, Haddenham, and Sutton Railway 
Bill, and Scotswood, Newburn, and Wvlam Railway and 
Dock Bill—except the first two, all sent up from the Commons. 
The opposition to the Scarborough -Harbour, Swansea Harbour, 
Great North of Scotland Railway, Flookersbrook Improvement, 
and the Camelferd, Altarnum, and Launceston Railway Bills has 
been withdrawn. 

In the House of Lords the following bills have been read, for 
the first time—The Glasgow and South-Western Railway; for 
the second time—the Derby Gas; Ely, Haddenham, and Sutton 
Railway; Scotswood, Newburn, and Wylam Railway and Dock; 
Shepton Mallet Water, Letterkenny Railway; Manchester and 
Milford Railway; and for the third time—Sillars and Wigner’s 
Patent; Bousfield’s Patent; Hall’s Patent; Milner’s Patent; 
Dublin (City) Steampacket Company. 








GAS EXHAUSTERS. 


We publish this week engravings of some large gas exhaust- 
ing machinery manufactured by Messrs. Gwynne and Company, 
of Essex-street Works, Victoria Embankment, and erected by 
them at the Bromley-station of the Imperial Gas Works. These 
gas exhausting engines are some of the that have been 
made, and are capable of passing 210,000 cubic feet of gas per 
hour each. Four sets of similar exhausters have been put in by 
the firm in the Bromley-station exhauster house. The engines 


for driving them are of a very com: ing vertical 
trunk engines. The whole i ines and exhauster— 


ery—engin 
are placed on one bed-plate which is planed top and bottom. 
The engines have a cylinder 23in. diameter by 16in. stroke, and 
are supplied with variable expansion gear arranged to cut off at 





any part of the stroke, so that the summer and winter make of 
gas can be passed through the exhauster with equal economy. 
The fly-wheels are turned up bright, and are made very heavy to 
compensate for any variation inthe work of the exhauster and 
in the expansion. Some of this i has been at work 
about four years at the Bromley Works, and has given great 
satisfaction. A series of experiments was lately made with 
them and the results were very favourable indeed, showing a 
saving of 75 per cent. in the fuel consumed and quantity of water 
evaporated as compared with the best results obtained from the 
exhauster and engine as made by the late Mr. Beale at his Green- 
wich works ; thus showing that great economy has been effected 
in the working expenses of the exhauster plant in the large 
London gas works. 








PASSENGER LOCOMOTIVE.—MIDLAND 
RAILWAY. 

At page 230 we illustrate one of the new standard express 
locomotives designed by Mr. S. Johnson, locomotive superinten- 
dent, and constructed by him at the Derby works of the Mid- 
land Railway. The engine is that used during the brake trials 
last summer. In our next impression we shall give further illus- 
trations of this engine, and till then reserve our description. 








THE LORD CHANCELLOR’S PATENT BILL. 
(From our Glasgow Correspondent). 

A PETITION to Parliament has been prepared, and is being signed 
by inventors, patentees, and others in Glasgow interested in indus- 
trial progress, with reference to the Lord Chancellor’s Patent Bill. 
The petitioners set forth their belief that certain provisions con- 
tained in the bill would, if passed into law, raise so many obstacles 
to the obtaining of patents, and impose so many restrictions and 
conditions upon patentees, as to obstruct the development of inven- 
tions and re the industrial progress of the nation. The 
memorial proceeds—‘‘ Your petitioners believe that the present 
system of granting protection upon the filing of a provisional 
specification has been found to be one of the most useful and bene- 
ficial provisions of the present law, and should, therefore, be 
retained, but that the fee payable thereon should be merely 
nomiral, That the plet ification and drawings—without 
models—should, as at present, be lodged at the end of six months’ 

srotection, and then be examined on points a, b, c. of clause 10 of the 
ill, and that a report be sent to the applicant. That the second 
paragraph of clause 6 of the bill should be left out. That, con- 
sidering that patents are void if issued for any invention which has 
previously been in public use, and that specifications are to undergo 
an examination as to whether the invention is new as compared 
with the ifications of pa patents, and other records, it is not 
desirable that the issue of patents should be subject to opposition 
at any stage, as this would lead to unnecessary litigation, espe- 
cially upon documents which are now, according to the bill, to be 
made public. That in clause 26, page 8, line twenty-eight of 
the bill, the word ‘two’ should be left out and the word ‘ten’ 
substituted in lieu thereof. That all patents should be issued for 
at least twenty-one years, subject to extension in meritorious cases, 
and that the words ‘third or seventh’ in clause 18, lines 19 and 
32, be altered to the words ‘seventh and fourteenth.’ That the 
stamp duties payable by applicant and oy as proj in 
section 1 of the secon em should be less than half the 
amounts therein stated, and that the payments after the end of 
the third and seventh years should be defrayed at the end of the 
seventh and fourteenth years respectively.” The petition is signed by 
Sir William Thomson, Mr. James R. Napier, and a number of other 
prominent inventors in Glasgow and neighbourhood. On the even- 
ing of Wednesday 29th, a special meeting of all the sections of the 
Glasgow Philosophical Society was held in the Corporation 
Galleries for the purpose of considering the provisions of the bill, 
which were discussed at considerable length, and it is expected that 
the Philosophical Society will adopt a form of petition somewhat 
similar to the above. The members of the Scotch Institution of 
Engineers also propose taking like action. At a meeting of the 
Glasgow Faculty of Procurators, held the other day, a committee 
who had been considering the bill made a report. e portions of 
the bill which relate to legal procedure appeared to the committee 
to be very valuable, but these provisions apply only to the English 





.Courts, and the jurisdiction and forms of process of the courts in 


Scotland are left on their present footing. It appeared to the 
committee that the same proceedings and powers might be bene- 
ficially given to the Scotch Courts, and they therefore recommend 
that the faculty petition in favour of the bill so far as its legal 
srovisions are concerned, and ask that these be extended to Scot- 
and. I understand also that Mr. Prior, secretary of the Trades 
Council, is now negotiating with other trades councils throughout 
the country to send petitions rather stronger in tone than the one 
from the Glasgow inventors and patentees. I think it but right to 
add that since the bill has been fully and carefully considered, the 
opinion has gained ground that, with some amendments, it might 
be made a very good measure. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl oe pini 


ie 





of owr corre- 
PATENT LAW. 

S1r,—Your correspondent of last. week, “J. B.,” is certainly mis- 
taken in supposing that the patent agents are in favour of doing 
away with provisional protection. On the contrary, every petition 
got up against last year’s bill by patent agents expressly recom- 
mends the continuance of the provisional protecti I encl 

ou copy of a petition drafted by a patent agent—myself—and now 
ont extensively signed in the North of England. The difficulty 
about compulsory licenses would probably be solved to the satis- 
faction of all parties by the proposed new clause therein contained, 
were it substituted for clause 26 of the bill. It is as follows :— 

**(26) A patent shall be liable at any time after the expiration of 
two years from its date to be revoked at the suit of any interested 
party before any judge of the High Court, if the invention be found 
not to have been put into practical operation and continuously 
worked by the patentee or his licensees or agents, within the 
United Kingdom, in such manner, that any one wishing to use 
the produce of the invention may obtain it or cause it to be 
made for him at some manufactory in the United Kingdom at a 
reasonable price.” 

A similar rule forms part of the Canadian law, and is found to 
answer admirably in the Dominion. Wa. P. THompson. 

Patent-office, 6, Lord-street, Liverpool. 





THE GOVERNMENT PATENT BILL. 

S1r,—Some experience, years ago, in preparing the Irish Magis- 
terial Code, and other favourite ps dav g may ~ rhaps enable me 
to offer some useful hints to those who will shortly have to consider 
the Patent Bill. In the revision of many hundreds of old Acts, I 
was — “een by the great perspicuity ig former states- 
men wyers expressed their intentions. Here, on the contrary, 
all the essentials are obscure. is shows much very refractory 
law, but not a trace of stat ip. It would seem that the 
wooperyt cian SS eee Denenetie school had been 
oy -finished, or he would ve ventured uw) iti 
80 i to invention, and eo opposed to soun’l principle. As 
a la , I could also point out innumerable sources of lexity, 
and ore of litigation, in what appears to be the work of an 





junior. That, however, is not my present purpose 
-—though I must notice one example, because it is one of a vital 
nature. Under the present law, the patent fails if it be shown 
that its principle is not novel. Is this to continue soor not? The 
bill makes no answer. Those who are to decide are told to do 
so in view of several qualities, of which novelty is to be one, 
Sere mean that the condition of novelty is to be discretionary 
I hold that novelty ought not to be so esséntial. I would draw 
a See oe aN ae 
The last may be a condition, but not the first ; we seek utility, 
not mere originality. The man who merits protection is he who 
can show the practical application of an old idea, as well as he who 
produces a new one. I think, therefore, that one of the most mis- 
chievous features of the bill is its maintenance of the old notion 
that the records of the Patent-office should be used for any testing 
purpose, They are unlike statutes or lawyers’ ks, as not con- 
taining rules of authority to guide. They are but collections of crude 
ropositions, and bey be treated Ju err vs mageck not as 
to progress. Itis always assumed that they are public property 
—waifs abandoned by inventors. But their ais my owen rtd 
to the public, and the least the latter could now do—after acting 
so long as the dog in the manger—would be to make a present of 
them to inventors, for what they may be worth, True statesman- 
ship would aim at their utilisation, not at their storage. A word 
now as to the two novel features of the bill—preliminary examina- 
tion and compulsory licensing. The first is simply impracticable— 
as if five Englishmen could to what five hundred Americans have 
failed to do—as is notorious. But of what use would it be, even 
if they could do the miracle? It might indeed be applicable if the 
State were Ss to guarantee the result. However, it does 
nothing of the kind. It only offers vexatious meddling. The idea 
of compulsory license is even more absurd, as well as unjust. It 
isan obvious infringement of the inventor’s liberty. Our motto 
is to be Sic nos non nobis, we are to work that others may profit. 
But the thing would defeat itself. Every inventor acquires two 
things—his patent right, and, what is even more valuable, the art 
of manufacturing at a price advantageous to the public’; of course, 
he would keep the last to himself, and laugh at the perplexities of 
the covetous licensee. He would naturally, too, put him upon a 
wrong scent. He might even run a red herring drag across his 
course. Self-defence would justify a good deal. 

What would be thought of alaw to oblige the Chancellor to 
license any barrister to hear and decide causes in Chancery, because 
the public might desire more expedition and production on his 
pees ! My present object, however, is not to expose the obnoxious 

eatures of the bill—others will do that. I seek merely to call 
attention to what all should keep in view, as final objects, who 
seek to amend our present system for the better, not the worse. 
All who are conversant with the law, and also with the principles 
which actuate the industrial world, will agree that this system is 
capable of much improvement, if handled with proper knowledge 
and proper skill. They will also agree that its main object is to 
encourage and protect inventors. Inventors are the pioneers of 
our industrial army, to open new ways and maintain the old ones, 
In the matter of industry we are not to rest merely on the defen- 
sive. We must carry conquest far and wide, if we can, and seek 
to maintain our supremacy, now on the wane. It is by our 
inventive forces that we can do this, if not crushed by clumsy 
legislation. : 

The experience of several foreign countries shows what improve- 
ments we can make with ar ey But depend upon it that 
the fundamental principle of the English system is the true one, 
though not generally understood. Though the form of mye pe 
examination has come down to us, along with the law officers’ 
heavy fees, from the old times of monopolies, from which our 

tent system springs, we all know that itis in practice buta 

ormality. Our system now really throws it upon the public to 
test every invention. In fact, universal suffrage settles the merit, 
and a popular vote gives the reward for each invention pr acon by 
those specially interested. This is fairness itself. By all means let 
us keep to this fine old English principle of self-reliance, and 
making self-interest its own dean. Our true object should 
be to enable a man to test public opinion and reap the reward of 
public approval. Another important object to keep in view 
is the distinction between two classes of patents—puffing patents, 
and serious patents. Do what we may, the ingenuity of 
advertisers will make vantage ground of everything, even cf 
old walls. They will appear everywhere. But these patents 
generally relate to articles or products consumable in their use, 
not to the means used for their production, mechanical and 
chemical. It is these last we want toencourage, The others need 
not trouble us, Leave them to be played with. After all they do 
no harm, and as they seem to pay well, they keep a useful agency 
alive for higher purposes. 

Since I have myself been in the enjoyment of a plurality of 
patents, and been obliged to study the patent laws of most coun- 
tries, it has struck me that the great defect of all the systems is 
that they really begin where they ought to end. We begin with 
verbal description, We build only upon literary foundations— 
often as loose as sand. We rely too much on the prophetic skill 
of the mechanic, and what he places on record seldom corresponds 
with final results, The Americans have sought some check upon 
this defect in their model system. But this falls far short of the 

roper mark, The models may, no doubt, be useful for public 
instruction, They only represent, however, ideas in their infancy, 
not in their manhood, and are often useless as a record of an 
accomplishment. Now it has long been a favourite notion of mine 
that we might profit by this idea, ina new sense. I would not 
only give a temporary protection to new ideas, as at present, but I 
pave A superadd, at a future stage, a like protection for realities. I 
would allow any one, who had carried out his invention in a prac- 
tical shape, to call for Government inspection, and then register 
the actual thing as his right for a reasonable time—subject only to 
defeasance, upon proof by another, that the same thing had been 
in actual use before. We doit for designs and trade marks, Why 
not doit for machinery? Any dispute could be easily settled 
before a suitable tribunal. The case would involve but two simple 
facts, of easy proof—identity of construction or method of action, 
and priority of application. 

A man’s own case is often one of the best he can use for the 
purpose of illustration, or I should not now refer to my own. But, 
after six years of incessant and expensive labour, I have now, at 
last, launched one of the most valuable labour-saving machines of 
the day. But how satisfactory it would appear to me if, instead of 
relying for protection upon past mechanical and literary skill, 
in anticipating and cefining all possible improvements, I could 
now easily place upon record all final forms, so as to be fairly pro- 
tective to myself for a time, and then useful to the public after- 

We all know that, without this, mere patents, though 
valuable for the inventor as earthworks of defence, are of little 
real value to a mere constructor, and would be of still less value to 
one of the Chancellor’s guerillas, Wm. .TicHe HAMILTON, 

Ham-villa, Upper Rathmines, Dublin, March 27th. 


g 








AUDIBLE SIGNALS, 


Srr,—My reasons for dwelling at such length in my last letter 
upon distant signals, and the rules peversing their use, were, I think, 
sufficiently evident ; for it is evidently impossible to judge of the 
fitness of a given a tus without an accurate knowledge of what 
is required of it. My statements as to the rules were not my own 
individual views or opinions, but were a sufficiently accurate ex- 
ample of the present rule and practice obtained upon at least one 
of bee larger railways in this country, and I have therefore nothing 
to w. 

As Mr, Aird justly remarks, I did not state what would be done 
in the event of a ing killed ; this was not n , nor do 
I now propose to 


80, sim 
be protected if all the 


'y remarking that the passengers would 
of the company were carried out, 
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oun eae Ae rae te Bs cn” 
or engine 4 it, my pn hago 


to a stand by a t signal 
unconditionally, but that a discretionary power 
engineman. The word “ permission ” in the quotation certainly does 
‘bear out my statements, As regards the accid 
by such ion, as I am not 
to I cannot deal with them; but I do, nevertheless, assert that if 
all the rules were properly carried out the permission given would 
not be a source of 3 and doubtless many accidents apparen’ 
traceable to this said permission or rule would be found due to the 
want of due discretion, or the non. fulfilling of some parallel rule. In 
fact, I clearly showed that a distant signal must not be depended 
upon, uader any ible condition or rule, as the point at which 
trains should be brought to a stand. The only possible way of 
insuring this being done is by carrying out the auxiliary signal to 
a sufficient distance beyond the so- distant signal; but obviously 
this does not disprove my statement, as the auxiliary is then the 
distant signal, and the same difficulties as to the dealing with trains 
between the now distant and home signals would then obtain, and 
have to be met between the now distant and the proposed auxiliary. 

March 20th. Sata ' JO. Dz. 

S1z,—It was not my intention to join the discussion with refer- 
ence to audible signals, neither should I have done so now, only the 
correspondence already published by you affects me very materially, 
and for this reason, the description of fog signalling apparatus 
given by Mr. Aird, and some of the suggestions thrown out by the 
other correspondents, was patented by me two years ago, only with 
this difference—I place the fog signals on the metal instead of by 
the side of it, and my apparatus is not a self-feeding one. 

OLIVER CULLIS, 
2, Minerva-place, Stewarts-lane, Battersea, 8.W., 
arch 20th, 





COAST FOG SIGNALS, > 

Srr,—An article in Tur ENGINEER of 21st January quite recently 
brought under my notice a lecture delivered before the ; 
United Service Institution by Admiral—now Sir—R. Collinson, O.B., 
on fog signals; and I have gladly embraced the opportunity of 
perusing the lecture itself, a copy whereof was, on application, 
ae sent to me by the author. It is entitled, “‘Some 
Account of the Observations recently made by the Corporation of 
the Trinity House on Fog Signals,” and is an interesting resumé of 
the experiments carried out at the South Foreland in 1873, of 
which a detailed official report by Dr. Tyndall was published as a 
return to an order of the House of Commons in 1874. As the 
subject is not only of very great importance to us as a maritime 
nation, but also intimately connected with the engineering pro- 
fession, it nay perhaps be not unacceptable to your readers to lay 
before them some remarks by one who has for many years taken a 
warm and special interest in it, and who, while highly appreciating 
the eminent scientific ability brought to bear by Dr. Tyndall upon 
the investigation, is yet unable to agree in the unqualified 
encomiums bestowed by the Trinity House authorities upon the 
importance of the results obtained. I have no intention of making 
any captious criticisms—in fact, none has less reason to do so than 
myself, inasmuch as I have long and earnestly urged the necessity 
of investigation into the subject, and believe it to be in a great 
measure due to my humble efforts in this direction that the experi- 
ments in question were undertaken. 

The ultimate object of experiment upon fog si; unquestion- 
ably ought to be to ascertain, first, what are the instruments best 
adapted for the service, either by their power, simplicity, and non- 
liability to derangement, facility of working, and economy of workin 
cost, or special adaptability to special cases and situations ; and, 
secondly, what is the range at which each of the approved 
instruments can be heard with absolute certainty by a person at 
sea to windward of them during the ‘heaviest thick and stormy 
weather. 

The importance of the latter question has been strenuously 
insisted upon both by Dr. Robinson and myself; and, indeed, it 
stands to reason that no investigation can be considered complete 
which fails to elucidate it, since it is otherwise quite impossible to 
notify to the seaman the minimum distance from a danger at 
which he may rely upon being when he first hears the signal 
intended to give warning of it. ‘‘ Better no signal at all than one 
that cannot be relied upon; and, undoubtedly, if the mariner is 
led to expect a signal at a certain place, and at a sufficient range to 
insure him time to act upon its warning, it ought to be so heard 
with unfailing certainty.” The force of this maxim has never 


been disputed, and it has been so often endorsed by the utterances’ 


of the Trinity House authorities that it was to be expected their 
investigation would extend in a particular degree to the definite 
solution of the uncertainty which prevails as to the effective range 
of the instruments employed by them. 

Now, as regards this matter the experiments leave us precisely 
where we were. The observations made upon sound, when heard 
at sea dead against a strong wind, were too few to be of any 
decisive value whatever; and it is particularly unfortunate that 
the steamer employed to carry the observers was obliged to run for 
shelter, on some occasions when the wind was tolerably high— 
force six to eight—and its direction favourable for observations to 
windward at sea. Of fog or thick weather there were four occa- 
sions on which it was very slight, and three when it was dense but 
unaccompanied by wind. The observations on the occasion afforded 
by the dense fog of December, 1873, when there was no wind 
were made with a 12-pounder carronade, a dog whistle, and asmall 
organ pipe. The whole may, therefore, be disregarded as tests of 
fog signals during thick and stormy weather. Of course it would 
be utterly absurd to censure the experimenters because the requisite 
conditions of wind and weather were absent; but it would be 
equally absurd as well as a great deal more mischievous to assume, 
in the absence of experiment under such conditions, that any real 
progress has been made towards a solution of the essential ques- 
tion. It is easy to state, as is done in the lecture before me, that 
“it is a satisfactory result of the trials, to be assured that in 
thick, rainy, windy weather, when a sound signal would be of 
great value, the syren will convey a warning to the sailor at more 
than two miles from the danger the signal is intended to mark ;” 
but there is not ene tittle of evidence to show that the weather 
here referred to is anything comparable with that accompanying 
only too many of the gales on the British coasts, or that the syren 
can be depended upon as a signal at that range during the weather 
prevailing on such occasions. And in what, then, does such a 
statement differ from ‘‘ a false promise to the mariner ?” 

The experiments in question may be taken to have established 
the following ary see :—First, the syrenis the most powerful 
fog signal yet known, when tried in clear and moderate weather ; 
secondly, there sometimes occur during clear weather certain con- 
ditions of the atmosphere more unfavourable to the transmission 
of sound than are found to exist during some fogs, The former of 
these propositions may fairly be granted. But surely the costly 
experiments at the South Foreland were scarcely necessary to 
establish this point. Abundant evidence in favour of the instrument 
had already been offered in the experience of our American 


cousins ; and when so much is taken upon trust, one might well 


have been content to accept this also, 
The latter 


the scientific conduct of the ex) 


Pegg gg a pido congo 
ose who had most attentively studied it, that 
very little known, and that the 











existence of anomalous or at least 
the atmosphere during fog quite as much as during clear weather ? 















Z ition was proved in a most exhaustive manner 
by the eminent and experienced observer to whom was confided 


ts. But when this is 
It was admitted, by 
subject was 
more it was looked into the more 


~ 


of sound, Early in that year I quoted the experience of Admiral 
Sir A. Milne to the effect that ‘he 

harbour, in a dense fog like a wall, by the sound of a fog gun. In 
the experiments off Dungeness, in 1! 
the report of an 18-pounder Sep ao siete 3lb. of powder, 
was inau 


ata distance of two miles. 


yself 
miles during dense fog. In a dense fog in 1859 guns fired from the 
guard ship at Kingstown were inaudible at a distance of one mile. 
‘o 


§ d ch a conflict of evidence f, 
ies so one Seeadienel conditions of 


A statement in the lecture, that ‘“‘the Trinity House alwa: 


kept in view the ultimate possibility of utilising sound in the 
iueer desired, and as far as they reasonably could—being con- 
trolled in matters of expense by the Board of Trade—encouraged 
inquiry into the subject,” calls for some remark. I am not aware, 
nor do I at all believe, that any application made by the Trinity 
House to the Board of Trade for the means requisite to promote 
information respecting fog signals ever has been or ever will be 
refused, even in such an extreme case as that of the visit of a 
committee to America in 1872; and the measure of means at the 
disposal of the Trinity House for the purpose would therefore 
seem to be vedeer that of their own earnestness of purpose in 
the matter. Whe ] 

imply that the Board of Trade has at “T time tended to cramp 
the investigations of the Elder Brethren i Y 

but they certainly convey that impression ; and, if the fact be so, 
it ought to be pag om Aaoaary and there can be little doubt as to 
the action which Parliament 


er the words in parentheses be intended to 
is not to discover, 


would take, 3 c 
There are very many other points connected with this subject 


upon which I should enter were it not that I fear to trespass 
further upon your space, and I shall, therefore, only add that I 
cordially agree with a concluding remark of the official report, 
viz., that “as regards phonic coast signals we now know exactly 
= we stand.’ 


ALEX. BEAZELEY, M. Inst, C.E, 
almstad, Sweden, March 17th, 





THE SCHWIMMTHOR IN THE DANUBE. 
§1r,—The failure of the Danube river improvements at Vienna, 


and particularly the failure of the Schwimmthor to fulfil the 
ip, it was designed for, are very important facts for study 


y riverengineers. It is a case in which a well-observed, and well- 
described failure is a very valuabe lesson. I would therefore beg 
to ask Austrian engineers for a little more information, as—Why 
was not the Schwimmthor so designed and placed that it might be 
let down to the concrete bed under it, and thus leave no space for 


the ice to pass through ? 


If the Schwimmthor had been resting on the river bed, or raised 
sill under it, and had stopped the passage of both water and ice, 
what evil would have resulted in the canal, and in the river down- 
wards ? 

In the river Shannon at Killaloe there was constructed many 





= ago a guard lock, open during low water, closed at the 


nning of floods, and used until their subsidence to enable boats 
to enter and leave the canal, J. L 
Ballinasloe, March 21st. 





STEAM PUMPS. 

S1r,—We observe in page 193 of your last issue a letter headed 
‘* Steam Pumps,” and signed W. W. Tonkin. Mr, Tonkin appears 
to be under the impression that a patent of his is “identical in 
rinciple and mode of action” with that of Cope and Maxwell of 
Rovesaber 1st, 1874, which is illustrated in your paper of March 
llth. Lest this assertion should mislead any of your readers, we 
think it right to state that the two inventions are entirely distinct ; 
and as we are sole licensees in Europe under Cope and Maxwell’s 
above patent, no one else has any possible authority to make pumps 
according thereto. Your columns, we think, are not the fittest 
place to discuss such a question more at length ; and if Mr. Tonkin 
thinks that this patent of Cope and Maxwell’s is any interference 

with his rights, he has his remedy. 


London, March 21st. HAYWARD TYLER AND Co. 





THE CORROSION OF BOILERS. 


S1r,—Within the last few months we have made an important 
discovery in connection with our boilers, which I thought might 
be of use to many of your readers who are troubled with cor- 
rosion, Our boilers are what are termed elephant boilers, 30ft. 
by 4ft., with internal flues of 2ft. diameter, connected with 
heaters 26ft. by 2ft. Gin. They were fed with cold water which 
was introduced into the heater from one end. Upon examination we 
found that the heaters were being gradually destroyed by what is 
generally known as pitting ; they were covered down each side, to 
the extent of their entire length, with the brown powder of ferric 
oxide, which adhered locaely to the plates and could be easily 
removed by the hand. Upon the removal of this oxide, the plating 
was found to be corroded in streaks to the depth of half its 
thickness, being ); steel. Still the top and bottom were quite 
free from this corrosion. 

The first thing I examined was the water, but my analysis gave 
no substanse contained therein which could affect the heaters in the 
manner described, but I found that the water contained a large 

uantity of air, and to this I traced the cause of all the mischief. 
he water being forced in at one end traverses the length of the 


cheater, and the air contained therein being liberated by the heat, 


attaches itself to the sides, oxidising them in the manner seen. The 
reason of their being oxidised a+ the sides only and not atthe top, I 
am unable to account for ; whether it is that the top of the heater 
ing covered by a thin incrustation is protected from the action 
of the air, or that from the formation of the flues the heat bein 
ter down the sides causes the air to be liberated there first, 

o not know; I am inclined to think the former is the true cause. 
The idea then presented itself of entering the feed from the 
surface, so that the liberated air might pass away with the steam; 
this was done, upon which the corrosion entirely ceased, and the 
plates now remain quite free from oxide. ‘WALTER GEE. 
Schlusselburg Calico Print Works, near St. Petersburg, 

Russia, March 8th. 








IRON AND STEEL INSTITUTE. 
[Continued from page 229.] 


A cupola was put up for that purpose; but he found, to his surprise, 
that melted grey pfg iron which was so run in took quite as long 
to be brought down to the state of spiegeleisen as cold iron took 
to be sweated down by the melting furnace, and brought to the 
same a The cold pig iron lost so much silicon in the process 
of melting by an open flame, that there was no gain whatever in 
running melted iron into the Siemens furnace with the object of 
removing some of the carbon and silicon in the cupola. Another 
lan was tried, but it was found that, as soon as the iron was made 
Soon grey in the cupola, it took up sulphur. Although the steel 
made from iron simply melted in the cupola and run in took as 
long to work in the melting furnace as cold pig iron did, yet it was 
almost as free from sulphur. In fact, while very grey pig iron 
might be kept in contact with sulphur in coke without taking up 
the sulphur, when they had white pig or melted steel it took up 
ulphur from coke with remarkable rapidity. 





Mr. Siemens said, in reference to the remarks which had fallen 


from Mr. Hackney, that when the works at Landore were contem- 
ited he was asked to a plan, and in that plan he inten- 
to run the metal from the blast furnaces that were to be 
erected, directly into the open hearth furnace, It was then 
intended to work these furnaces with anthracite coke, and no 
doubt, if that intention had been carried out, they would have 
i of sufficient purity for such a yerpens. He believed 
hat with inferior coke it would be impossible to obtain such regu- 
larity and such an absence of sulphur as would give satisfactory 
results. If they could get such regularity as had been produced 
at Seraing and other works where the practice of using the molten 
metal had been adopted, aclear m of benefit must be realised; 
but in order to attain success it would be necessary to work the 
blast furnaces with greater care than was usually exercised. He 
would throw out the suggestion to those eminent iron and steel 
makers who were present that it might be worth while to meke a 
comparative trial between the open top and the close-top furnaces, 
It aj ee at to him that there was a greater element of safety in 
wor' with an open-top. He did not wonder at the want of 
success in Mr, Hackney’s experiment in which he used cupola coke, 
for the cupola coke of South Wales would naturally be full of 
pulatven, and the iron melted down with it would contain a great 
deal more sulphur than there was in the pig. 

Mr. Snelus said that when he went to West Cumberland the 
furnaces were all open top. The gas was taken away by a central 
tube supported by four arms. They were now working all close- 
top furnaces. The furnaces had not been raised, but they had been 
closed in with a bell and cone, and hence the height of the fur- 
naces had been reduced some 10ft., and the reduction was not con- 
ducive to regular results, He believed that the quality of the iron 
was much better than it had ever been before. No doubt part of 
the improvement was due to careful working, but they had found no 
difficulty in getting a regular quality with a close-top furnace. If 
they were working with a grey pig in the cupola, they did not 
remove the silicon and they did not take up sulphur. He had 
proved over and over again that there was a removal of silicon in 
working a cupola by the Bessemer process. He did not quite 
understand Mr, Riley’s difficulty in the working of the molybdic 
process for the estimation of phosphorus, He (Mr, Snelus} had 
obtained very exact results by means of it. 

Mr. Riley said that he had samples sent to him which had been 
tested by the molybdic process, and those samples contained phos- 

horus. Perhaps the more phosphorus there was in the iron the 
ess likely would they be able to find it by that process. He did 
not mean to say that the process could not be worked, but he had 
had samples in which the phosphorus had been put down at 0°05, 
and which he had found to contain 24 per cent. of phosphorus, 

Mr. Pattinson said that he quite agreed with Mr. Riley that the 
molybdic process required a iderable t of experience to 
work it accurately, and that many very serious mistakes had been 
made by it. 

The President said that he was not surprised that Mr. Riley had 
introduced the question of testing iron ore. In his (the Pre- 
sident’s) experience there were chemists who put into an analysis 
just what the broker told them to put in. Those chemists were 
not members of this Institute, but the fact which he had stated 
came under his notice almost every day. 

Mr. Baker (Sheffield) said that he rose in defence. of a process 
which he was sorry to find such experienced chemists as Mr. Riley 
and Mr. Pattinson had thrown adoubt upon. It was not desirable 
that it should go forth from that meeting that there was any doubt 
about the payee The amount of phosphorus with which he had 
had to deal in steel was much smaller thar had been spoken of 
that day, it being only about 0°02 per cent., and he. had not the 
slightest difficultyin getting two concordant results by the molybdic 
process, and also in getting results by that process which were con- 
cordant with results obtained py the process which Mr. Riley 
adopted. Leta chemist append his name to his analysis and then 
a 9 would know what credit to give it. 

r. Lowthian Bell suggested that the Institute should appoint 
asmall sub-committee in order to ider the question of the 
detection of phosphorus in iron. The existence of that substance 
in pig iron was a most important question, and without wishing 
to cast the slightest doubt upon the science of chemistry, he must 
say that he was not quite sure that occasionally chemists were not 
at fault in the matter. He knew quite well that when a sample 
of iron was delivered into the hands of two petent chemists, 
they never gave precisely the same results, and Le had never got 
the same results twice from the same chemist analysing the same 
specimen. With regard to the use of open-top furnaces he agreed 
with Mr. Snelus, His own impression was that the charging of 
a blast furnace mechanically in the way suggested, by using a close 
top, was superior to any mode hitherto devised. Whatever com- 
mand they might have over the charge when an open top was used, 
he believed that it was not within the power of science to insure 
perfect regularity of result. The materials, the iron ore, the coke, 
and the limestone, were all liable to fluctuations. On the other 
hand, he was far from despairing that the manufacture of steel 
might be brought within such a compass as would insure a very 
prosperous future. 

Mr. Bowling said that he had lately put a top on a furnace, and 
he found that the furnace worked more regularly than before, and 
he had raised the height of the furnace at the same time, 

Mr. Smith said that nothing had arisen in the disoussion which 
required any —_ from him ; he — mention that he had put 
Sfteen feet on the top of one of his furnaces, and covered it in 
with a cup and cone, and he had found that the results obtained 
from that furnace since the alteration had been better than the 
results previously obtained. 

The President said that he thought that they would admit that 
the new mode of bringing information before the Institute had 
been most successful. No paper had produced more inforination 
on an interesting subject than had been elicited by Mr. Smith’s 
remarks, They all owed their thanks to Mr. Schneider and Mr. 
Smith for the very handsome way in which they admitted that 
they had been wrong. He(the President) felt, like Mr. Smith, alittle 
ashamed that they had not adopted the new practice sooner. There 
was, however, a good reason for adhering to the old plan, for they were 
having too much money for the article they were producing; but 
when the pinch came they tried to cheapen the production. If they 
could only take off three or four shillings a ton for the cost of 
steel for rails the saving would be of very great advantage te the 
steel maker, and even of greater advantage to railway companies 
and the public. He might say that at the Dowlais Works they 
were impressed with the new mode, and they were going to carry 
it out. The necessity for tipping the ladle was the difficulty 
with which they had to deal at Dowlais. They were gving’ to 
boldly abandon that practi They had put a ra of locomotive 
frames together, and they intended to tap the ladle, so as to get 
over the necessity of tipping it. From experiments which the 
had made, he had no doubt that this new device would suc 3 
though it would be fraught with very great difficulty. If it was 
successful, he thought it would be another step in the right 
direction. 

The meeting then adjourned. 




















Gas LicHTING IN New York City.—Fifty-one years ago the 
gas was first lighted in the house of Samuel Leggett, the then pre- 
sident of the New York Gaslight Company, at No, 7, Cherry- 
street, now Franklin-square. In honour of that event the com- 

ny, on Feb , 1876, reduced the price of gas from 

dols. 75c. to 2 dols. 50c. per 1000ft., which is the lowest price at 
which gas has ever been sold on this island. During all these years 
the fire that was lighted when the company started has never been 
allowed to expire; and when in 1874 the works were removed from 
Canal and Centre-streets, the burning coals were transported to 
_ present location at Twenty-first-street, East River.—Scicntific 
merican, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grante and Dates of Provisional Protection for Six Monthe. | coeeagerepenmadganmy Stratford, Leyton, Essex.—27th March, 
70. An improved method of ee 


with Security, niin re Wartcnes, and other ee et 


—tth 
827. Improvements ome mens to Booers on or in WATER, Apri, 1 


John Buchanan, Greenock, Guntronditee wth peng 876. 

406. Improvements in the method of = 
Rartway TRAINS while in 
William N 





e. aes February, 1876. 
499, An improved PUMPING ENGINE, ue} Marwan ilhelm kKottgen, Barmen 
Prussia. — 8th February, 1876. 


591. Improvements in and apparatus for Feepixc Locomotive and other 24th March, 


and +} tented 
mere aa peels eal forcing | 1091. MusicaL Instrument, John Garrett Tongue, S 


SreaM BorLers or GENERATORS, @ 

with, nr id t Edward De Pontypridd, Glamorganshire. 
2, am vies, Pon’ m: 

—l4th Febrwary, 1876. 


ble ‘also for 


680. Improvements in the CLeanine and Dryino of Guass Borries, and 
Thomas Leonard Barber Edgcome, 


in s for that 
Erskine strect, Li 


purpose, 

—18th February, 1876. 

696. Improvements in 
Kent. 


714. Improvements in Artrric1at Skatine Fioors or Rivxs, John Henry : 
, London.—19th ni. een Witten Morgan-Brown, Southampton-buildings, London.— 
26th March, 


Lock, St. George's Infirmary, Marloes-road, K: 
February, 1876. 


719. Improvements in the construction of RoLLer Skates, Charles Henry 


Wooding, West Hill-road, Brighton, and William Palmer, of Preston- 
Ville-terrace, Preston, near Brighton.—2lst February, 1876. 





795. ts in the cture of Bricks and other articles from 
furnace slag, Charles Wood, Tees Ironworks, Middlesbro’-on-Tees.—25th 


Bebruary, 1876. 
905. Improvements in Stoppers for Botries 
effervescent liquids, James Bolt and John Weeder, Halifax, Yorkshire. 
907. Improvements in the constuction of BuILprnas, WALLS, and other 
structures, Edward O'Callaghan, Croydon, 3 
917. Improvements in Rink or PaRLouR Skates, Martin Pendrell Jones, 
Kentish Town, a March, 1876. 
931. Imp t 
Locomotive and an STEAM BoILers, Henry John Hayne, Fenchurch- 
street, London.—A communication from John H. Faxon, New York, 
U.S.—4th March, 1876. 





959, Improvements in the process of machines for the manufacture of 


Bricks and TiLes, David Button, Stocksbridge, Deepcar, near Sheffield, 
York.—6th March, 1876. 
989. Improvements in Direct-actine Steam Pumps seal also to 
= Reedy by compressed air or other fluid pressu 
ill Crossley,'Great Marlborough-street, and George Alfre ‘Alfred ‘Bridgett, 
Clifford-street, fanchester.—7th March, 1876. 
1009. Improvements in Rouer and other SkaTEs, Jonathan Aldous Mays, 
Gresham House, Old Broad-street, London.—Sth March, 1876. 

1085, An im oved method of Ratsina SUNKEN V ESSELS, Pryse Protheroe, 
Surbiton, 

1037. An eapepeed SusrenbDeER for Trousrgs, Edward Primerose Howard 
Vaughan, Chancery-lane, London.—A ‘communication from Amand 
Castegnier, Paris. 

1039. Improvements in the construction of yoy en and other 
Bopstns, Alexander Macdonald, Arbroath, Forfar, N 

1041. Improvements in Earta CLOsETs, Thomas Paul ae Queen’s-road, 
Bayswater, London. 

1045. An improved Sreep InpicaTor, John Butler, Grosvenor-street, and 
James Butler, Sevastopol-street, Belfast. 

147. Improvements in the manufacture of Steet and in the manufacture 
and Treatment of Cast Merats, and in the apparatus employed 
therein, John Henry Johnson, — 's-inn-fields, London.—A commu- 
nication from Auguste Ponsard, Pari 

1049. An improved material for cmutvecting Furnaces, James Barnett, 
Harmood-street, Chalk Farm- road, London. 

1051. Impro ts in « ion bal for Marine and other 
Caronometers, Alexander Melville Clark, Chancery -lane, London.—A 
communication from Joseph Thadceus Winnerl, Paris. 

1053. An improvement in Sewrne MacHINes, William Robert Lake, South- 

‘4 ton-buildings, London.—A communication from Edward Anthony 
Hollub, Vienna, Austria.—10th March, 1876. 

1065. Improvements in Sewinc Macurnes and apparatus used in connec- 
tion therewith, William Jones, Guide Bridge, near Manchester. 

1061. Improvements in Rotver Skates, Frederick Edward Blackett 

Wi inster-chambers, Victoria- street, London, and Wood- 
ford Pilkington, Kent Lodge, Campbell- -road, Croydon, Surrey. 

1065. Improvements in SwitcHEs or JuNcTION Porxts of Rattways and 
Tramways, Joseph Francis Burke, Stratford-on-Avon, Warwickshire, 
James Marlow Burke, Portarlington, Ireland, and Edward Moriarty 
Browne, Dublin. 

1067. Improvements in Rawway Sienats, John Brierley, Frederick 
Wade Brierley, and Walter Wright Brierley, Kilburn, London. 

1069. Improvements tm Skates for Rinxs, Thomas Henton Wood and 
Thomas Cross, Cardiff, Glamorganshire. 

1071. A new or improved construction of Pump or a DRawine and 
Forcine Apparatus, Alexander Miller, Glasgow, N 

pe Improvements in Dovsiine and Tw ISTING, Bog in a paratus con- 

therewith, Sidney Emsley, Bradford, "and Samu q Smith, Low 
=e Works, Keighley, Yorkshire. 
or - mprovements in Kyitrina Macuivery, William Robert Lake, 
di London.—A communication from Charles J. 

Anatole Elizabeth, New Jersey, U.S.—11th March, 1876. 

1083. Improvements in ROLLER Skates, Percy Frederick Tarbutt, Hor- 
bury-crescent, London. 

oo Improvements in Screw Jacks, Thomas Titley, Leeds, York- 
shire. 

1087. Improvements in NuMBERING, STAMPING, and Emposstnc MACHINES, 
James Gowans, Glasgow, N.B. 

1091. Improvements in Pocket _ALARUMS, or ALARM Wartcues, Edwin 
Powley Alexander, South , London.—A communica- 
tion Charles Frédéric Dietz-Monnin, Paris, 

1093. Improvements in STEAM-TRAPs, William Chaloner, John Chaloner, 
and Thomas Chaloner, Preston, Lancashire. 

1095. Improvements in TELEGRAPHIC Apparatus, Sir William Thomson, 
Glasgow, and Fleming Jenkin, Great Stuart-street, Edinburgh. 

1097. Improvements in SIGNALLING APPARATUS for use on Saps, and for 
Cotutery, Rattway, and other like purposes, Walker Moseley, Mersey- 
road, Cheshire.—13th March, 1876. 

1099. Improvements in the construction of Screw Properters, Henry 
Samuel Eyre, Circus-road, St. John’s Wood, London. 

1103. Improvements in the ‘production of SULPHURIC Actp, John Neale, 
Ta k -terrace, Upper Holloway, London.—A communication from 
Charles Eugtne Armengaud, sen., Paris.—l4th March, 1876. 

1109. Improvements in apparatus for Cueckine the Amounts of FARES 
collected by the conductors of omnibuses and tramway cars, John 
Pike, Upper Norwood, Surrey. 

1111. Improvements in Steam Borcers, Francis George Bone, Bermond- 
sey, London. 

-_ . Lem map in SreaM Trapa or apparatus for automatically dis- 

water or other liquid from pipes or vessels containing steam, 
Pee d McLaren, Greenock, Renfrewshire. 

1115. Improvements in producing Fac-stmiLe Cortes of Writinos, Draw- 

py and De.ineations, Eugenio de Zuccato, Frith-street, Soho, Lon- 














1117. Improvements in the mode of and apparatus for Forcine and 
Raistnc Liquips, and for other useful purposes, Ernest Korting, Man- 


chester. 

1119, An improved construction of Exorve for Optarntnc and AppLyina 
Motive Power, John Colborne and Thomas Clement Belmore St. George, 
Coleman-street, London. 

1121. A new or improved manufacture of Paint, Cristofero Muratori, 
Hackney, London. 

123. Improvements in Sckew-wrencues, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Otis Thomas Bedell, 
New York, U.S. 

1125. Improvements in Carpinc Macutnes, John. Fairfax Foss, Lowell, 
Massachusetts, U.S.—15th March, 187 1876. 


Inventions Protected for Six 1 Six Months on the Deposit of 
Complete Specifications. 

1126. Improvements in Skate AttacuMENTs, Herbert John Haddan, 

Strand, London.—A communication from Charles Brewster, Montreal, 
—l6th March, 1876. 

1154. Improvements in an apparatus particularly applicable as a Spark 
Arrester for Locomotive Smoke Stacks and other flues or chimneys, 
Daniel Hawkesworth, Digby, Nova Scotia, Canada, and Henry Colford, 
Halifax, Nova Scotia, C Canada.—l7th March, 1876. 

1197. Improvements in the methods of making up the Coverinos of 
UMBRELLAS or Paraso.s, and attaching the same to the frames, John 
P. Onderdonk, Commerce-street, Philadelphia, U.S.—20th March, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 
a * ores John Wain, Le jhulme, near M ter.—2lst March, 


1088. ecg James Cocker, Tonge, near Middleton —24th March, 





tus for SIGNALLING to ly ; ‘ 
lies: ef aatitanll, 1268. a LOADING SMALL-ARMS, illiam Middleditch Scott, Birming: 


REECH-LOADING FiRE-ARMS, James Aston, Hythe, Hennepin, Minnesota, 


for aerated and other 


to the Tunes and Fives of 


De Seovene, © &c., Alfred Vincent Newton, Chancery-lane, London.— 
+t en cae Sy Chutes Shiguitien Henry Wolffram, Blackheath, Kent. 
Srd April, 1873, 


Meascrinc Liquips, Alexander Melville Clark, ‘Chancery-lane, 
gr eer April, 1873. 

1225. — for Umbretias, &c., Henry Holland, Birmingham.—2nd 

1242, ena Learner, John Pullman, jun., and John Richard 
Edmonds, Wonersh, Surrey.—3rd April, 1873. 


1082. Economisino Fort, &c., Thomas Parkin Moorwood, Harleston 
’ Ironworks, Sheffield. —v24th March, 1873. 
1083. CooLiNna, oa Liquips, William Lawrence, St. Mary-axe, London.— 


| 1079. Kxrrrine 


889. Rock Borine, &c., Graham Stevenson, Airdrie.—2nd Me 1876. 
913. Heatinc STEAM "Borers, John Cowan, Vineyard, —srd 


one Boke 's Henry John Hayne, Fenchurch-street, London. A 
: John H. Faxon.--4th March, 1876. 
a .— 8th March, 


999. CarBonaTE or Sopa, Ernest Solvay, Brussels, 
1015. RecistERine Tit1s, Joseph Aga’ ain, Ee Emsworth. —9th March, 1876. 
oP eg Sunken VESSELS, theroe, Surbiton.—10th March, 


1061. RoLLER ee Frederick Edward Blackett Beaumont, West- 
minster-chambers, V: treet, Londoh, and Woodford Pilkington, 
Kent Lodge, pbell-road, Croy: don. 

ACHINERY, illiam Robert Lake, Southampton-build- 

ings, London, —A communication from Charles J J. -Appleton.—11th 


March, 1876. 
1085. SCREW Jacks, Leeds.—13th Marth, ‘1876: 


Thomas Titley, 
1113. AUTOMATICALLY ete Water, &., Archibald McLaren. 
—15th March, 





London.—-24th March, 1873. f 364) 
1233. GRANULATING MAcHINE, hh my Morgan-Brown, Southampton- 
buil ion.—3rd April, 1 


26th March, 1873. 
1152. SEPARATING, &c., Mippiixas, Edmond Nicolas Lacroix, Minneapolis, 
, U.S.—27th March, 1873. 
4 Lowarc ATING, Frederick William Colls, Erith, Kent.—23rd April, 





87 
1129. Preumatic Pumps, Henry Bernoulli Barlow, Manchester,—26th 
March, 1873. 
1139. Seep Crusninc, Thomas McDonald, Kingston-upon-Hull, York- 
shire.—27th March, 1873. 
2142, Securtna Bots, Charles Thackray, Brigg, Lincolnshire.—27th 
March, 1878. 





Patents on which the Stamp Duty of £100 has been Paid. 

926, Looms, George Hod Bradford, Henry Bottomley, Lowmoor, and 
Ezra Cockroft, Odsall Moor, Yorkshire.—27th March, 1869. 

929. BREECH-LOADING FirReE-ARMS, Henry MHaschke, Watling-street, 
London.—27th March, 1869. 

— Hoists, John Thomas Calow, Staveley, Derbyshire.—25th March, 


916. Raisixo, &c., Sasnes, William Meakin, Great Woodstock-street, 
London. —25th March, 1809. 
928. GREENHOUSES, &c., Nicholas Voice, Handcross, Sussex.—27th March, 


869. 
942. Coatinc Metats, Edmund Morewood, Briton Ferry, Glamorgan- 
shire.—29th March, 1869. 





Notices of Intention to Proceed with Patents. 

8974, Rotver Skates, Fred Isitt and David Farrer, Bradford. 

3983. MorTive Power, Alexander Browne, Southampton- buildings, 
London.—A communicatian from Joseph Chaine. 

3985. Diviptnc Bars of Iron, &c., Mark Amos, Westbury-upon-Trym.— 
16th November, 1875. 

4005. STOPPERING Bort.es, Daniel Brown, Bath. 

4008. Vatvms, Henry Ashton, Falcon House, Salterhebble, near Haiifax. 
—18th November, 1875. 

4028. eens Pressure, Thomas Melling, Grassendale Park, Aig- 


4029. Heatine Buitpines, Thomas Wright and George Saul, Sheffield. 

4530, TRaNSPoRTING MinerRAL O1Ls, &c., William Grune, Berlin, 
Germany. 

4032. CLeantne Fives, Martin Benson, Southam -buildings, London. 
—A communication from Addison Crosby and William McCabe. 

4039. Frepinc Furnaces, James Milward Holmes and Bernard Peard 
Walker, Birmingham. 

-. Trimmine LinseeD Cakk, Francis Virtue, Liverpool.—20th Novem- 

, 1875. 

4075. Screw Nuts, Louis Sterne, Victoria-chambers, London. 

4079. Brer, Henry Bernoulli Barlow, Manchester.—A communication 

from Nicolas Joseph Galland. 

4081. Sertina CaRRIAGE Sprinos, John Garrett Tongue, Southampton- 
buildIngs, London.—A communication from Thomas B. De Forest. 

4082. Sasu Fasteners, Elijah Atkins, Birmingham. — 24th November, 
1875, 

4099. ScreENS, George Sutherland Dodman, Liverpool. 

4100. Kxirtinc Macnine Neepies, Charles Guillaume Roger-Durant, 
Boulevard de Strasbourg, Paris. 

4102. Ruttne Macuryes, Joseph Thomas Price, Bow-street, London. 

4105. BLackine, Robert Bell, Acton. 

4106. Heatine, &c., James Wavish, East India-road, London. 

4114. Rotiise Stock, Henry Handyside, Victoria-chambers, London,— 

26th November, 1875. 

4140. GrinpiInG Minera Supstances, Samuel Corbett, Wellington.—30th 

November, 1875. 

4161. BREECH-LOADING ORDNANCE, Andrew Noble, Newcastle-upon-Tyne. 

—lat December, 1875. 

4178. Pins, &c., "Thomas Richards Harding and Thomas Walter Harding, 
Tower Works, Globe-road, Leedsa.—2nd December, 1875. 

4192. WasTe-WaTer PREVENTERS, Josiah George Jennings, Stangate- 

— Lambeth, and Alfred Willmer Pocock, Church-street, West- 

minster. 

4193. Moutpine Guass, George Perry and Edwin Perry, Gateshead.—%rd 

December, 1875. 

4202, Feep-waTer Heaters, Alexander Charles Baddeley Moffatt, Hal- 

stead.—4th December, 1875. 

4224. Bottiine Liquips, Richard Rendle, Wilmot-place, Rochester-road, 

Camden-town.—6th December, 1875. 

4251. Easev and Seat, Alexander W! hyte, Glasgow, N.B. 

4262. Ratsinc and Lowertne in Mixes, George Houdaille, Boulevard de 

Strasbourg, Paris.—8th December, 1875. 

4314. Vauves, Joseph Anderson, Glasgow, N.B.—13th December, 1875. 

4337. Cuarainc Topacco Pipes, Edward Payne, Mark-lane, and Frederick 

Cardinal Payne, Amherst-road, London.—14th December, 1875 

375. Corp Fasteners, Herbert John Haddan, Strand.—A 





1126, Sewine —eelng John Hamilton, Dromore, Co. Down, Ireland.—. 


1876. 
1126. SKATE-ATTACHMENTS, Herbert John Haddan, Strand, London.—A 
communication from Charles Brewster. —16th March, 187 
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ABSTRACTS OF SPECIFICATIONS. 


8288. Currinc Tue Evces or Grass, F. W. Follows, J. Bate, Manchester 
and J. Lawrence, Ipswich.—Dated 20th September, 1875. 

The machine for cutting the “_— of grass consists of a revolving and 
a stationary knife, the revolving knife being turned rapidly round by a 
train of wheels connected to the supporting roller, The revolving knife 
is set up to the Speped knife by a screw nut with ratchet teeth, which 

is also applicable to knife-cl 
3848. Sream Motor For TRAMW. ays, F. Gendebien, Brussels. —Dated 24th 

September, 1875. 

The invention consists, First, in the application to motors for the above 
purposes of high s i ae multiple cylinder engines arranged in a peculiar 
manner. Secon in various improvements in surface condensers 
applicable to nrecmy motors. Thirdly, in the application of a fly-wheel in 
combination with a brake. 


oom. enemas Warprosgs, 2. Parlby, Marylebone.—Dated 15th October, 








The sities are made in two forms, one circular and the other oblo: 
or rectangular. In both cases the inside portion om reference, form 
of wicker-work, the outer portion being covered with American cloth, . 
leather, cloth, tin, or other suitable material, and the interior lined with 
holland, calico, or other mate: adapted for the purpose, Straight or 
annular rods, swivel hooks, and other appliances are fixed inside for the 
purpose of suspending bonnets, hi hats, dresses, and other articles. One or 
both ends of the wardrobe may be enlarged. A sliding panel or door is 

vided which may be he. ype of expansion or not. wardrobe is 
urnished with straps, bands, and lock and key, for pe and tighten- 
ing or loosening the same. The said wardrobe can be carried horizontally, 
and when in use is placed in a perpendi 
948. Exrressine Juicer, J. Ducomet, Paris. —Dated 4th March, 1876. 

This invention consists in placing between the upper and lower plates 
of any suitable press a number of vertical tubes perforated with a large 
number of portly These tubes pass | int og holes made in the plate, and 
through which they slide. Around them is placed a metal box, in which 
the plate moves like a piston in a cylinder. Beet root pulp or the other 
substance to be pressed is introduced into the box, and the pressure 
causes the juice to pass into the tubes and thence outside, where it is 
collected. To remove the loaves or cakes a movable piece is caused to 
descend, in which the tubes slide. 


969. Skates, G. Lowry, Salford.—Dated 6th March, 1876. 

This invention consists, First, in an im roved system, mode, or 
method of guiding and rocking the axles of the rollers by the boot sole 
acting direct on a three-armed lever or trigger, or its equivalent. 
Secondly, the employment of horizontal spring arms for causing the back 
rollers to be turned simultaneously with the front ones and the small 
runner and double incline for bringing back the axles to their —_— 
positions when the side pressure of the foot is removed, Thirdly, 
employment of balls and sockets in tubes or cylinders having a mn 
circular slots for the axles of the rollers to pass through, for enabling Oe 
axles and rollers to cant as required, or the employment of balls and 
sockets working upon each other. And, Fourthly, the employment of an 
india-rubber band connected by hooked arms to the hangers or brackets 
a the axles and rollers, for enabling the rollers to be moved in any 








tion from George Phipen Reeves and Edgar Horace Train. 
a Destroyine Insects, Isidor Loeser, Trier, Prussia.—l7th December, 





875. 

4418. Fitters, Henry Bernoulli Barlow, Manchester.—A ication 

from Nicolas Joseph Galland. —2Lst December, 1875, 

4436, Fixine Rattway Botts, Edwin Lawrence, Lancaster-gate, Hyde 
Park, London. 

4450. Cuec KING Receipts, John Britten, Camberwell.— 22nd December, 
1875. 


249. Fire ALarM, Edward Primerose Howard Vaughan, Chancery-lane, 

London.—A communication from Alexandre Athénodore Frécot.—2lat 

January, 1876. 

256. Brake, Edward Primerose Howard Vaughan, Chancery-lane, London. 

—A communication from Alexandre Athénodore Frécot.—22nd January, 

1876. 

360. WaTER-cLosETs, John Lanyon, Belfast. 

372. Sewinc Macurynes, Richard Matthew Melhuish, Hoxton. — 29th 

January, 1876. 

485. Rotter Skates, Henry Moy Thomas, Clement’s-inn, Strand, London. 

—ith February, 1876. 

566. Dovstina and Twisting Yarn, James Coats, jun., Paisley.—11th 

February, 1876. 

620. Sprinc Matrresses, Henry Price, Burford-terrace, Terenure, 
Dublin.—15th February, 1876. 

636. Ramway Wueers, Edward Alexander Jeffreys, Lowmoor, near 
Bradford. 

644. Enaines, George Arthur Biddell, Ipswich. 

646. Weravine, Bristow Hunt, Serle-street, Lincoln's-inn, London.—A 

communication from Ferdinand Adolphe Planchon. 

649. Inpicatine the Heicut of Marertats in Kitns, Alfred Roberts, 
Tipton.—1l6th February, 1876. 

660. Lupricatinc Spinpctes, Thomas Platt, Padfield. — 17th February, 

1876. 

674. Sewte Macutives, Thomas Chadwick and Thomas Sugden, Oldham. 

18th February, 1876. 

696. BREECH-LOADING FIRB-aRMS, James Aston, fixe. 

712.\ Rerorts, William Porritt Ingham and Alfred Clayton Hill, Redcar. 

—19th February, 1876. 

722. Umprectias, John Martin, Stoke Newington-road, London.—2ls 

February, 1876. 

742. Dousiine Corton, John Lawson Thackeray, Arno Vale, and Edward 

Glover, Radford.—22rd February, 1876. 

778. Stream Borers, Edmund Rees and Frederick Richardson Gledhill, 

Manchester. 

787. hep Giuseppe Francesco uaa de Guggtnbhiiller, Strat- 
t 


788. Srorrinc VenicLes, Gi Coccapieller de Gugg?n- 

bhiiller, Stratford. —2th b February, 1876. 

795. Bricks, &e., Wood, Tees EE Middlesbrough-on-Tees. 
ery, 1876. 


—25th Februar, 
833. Rotter Skates, Wyndham Edward Campbell Stanhope, Charing- 
—28th February, 1876. 








1873. 


direction with elasticity and steadiness, 
978. Barsep Fence Wire, H. H. Murdoch, Staple-inn.—Dated 7th March, 
1876. 


This invention consists in manufacturing barbed fence wire by bending 
wire around a main wire at right angles thereto, and cutting the former 
so as to form points pr barbs at the cut ends and fixing it in position on 
the main wire by pressure. This invention further consists of machinery 
or apparatus by which these operations are effec' 

oes. er W. R. Lake, Southampton-buildings.—Dated 7th March 


The ~ of this invention is to produce improved mechanism for 
sustaining the weight in a gasalier of the extension or drop-tube and its 
lights. And the said invention consists in certain new combinations of 
parts, principal — which is the combination of a drop or extension 
tube provided externally with a spiral rib or equivalent device, a frictional 
spring, and a two-part clutch. 


1000. Steam Enarnes, B. J. B. Mills, Southampton-buildings,—Dated 
8th March, 1876. 

These improvements have reference to a motive power engine working 

with a double oscillating piston and double cranks, 


see, ‘pe A, Browne, Southampton-buildings.—Dated lth March, 


The features 4 novelty of this pn ag consist in new and improved 
valves ad ‘or kes for cars, and for other 
pu ofa similar nature. which can ‘only be understood by reference 
to the drawing and the specification. 
8183. Soxitaines, J. Pearson, Birmingham. Pye 11th September, 1875. 
This invention of a together the 
detachable parts of solitaires and like =~ Boag The fastening consists of 
a conical shoulder on the stem of one part of the solitaire, and a conical 
spring in the tubular socket of the other part of the solitaire, the narrow 
= of the spring being free to expand. The cenical shoulder of the stem 
ds the free end of the spring, and after the stem has been pressed 
fully home in the tubular socket, the said free end of the spring contracts 
or cnape upon the conical shoulder and fastens the two parts of the soli- 
taire together. The stem may be conical from end to end, and the free 
end of the spring be made to snap upon its narrow part. 
3186. Dressinc Cases, S. Perkins and J. Clark, Gerrard-street, Soho.— 
Dated 11th September, 1875. 
This invention relates to those cases or boxes in which, by the fact of 
raising the lid, a front flap is lowered and a wing at each side (or it may 
be at one side ‘only) is opened, while asthe lid is being “7 _ front flap 
rises and the wip close. ‘And the invention 
and a it of hani for producing the lowering and 
ing of the front flap, and the peng and closing of the wings as 
con ro mentioned. 


aie. ener Sure.p, J. Rogers, Goswell-road.—Dated 11th September, 
Te Sias of this invention consists in thi lication to the fabric 


of chest , and other articles to be on the human body 
(of a similar character), of galvanic batteries made of hollow metallic 























cross. — 
= PickLinc METAL Piates, Lewis Griffiths, Swansea.—29th February, 
TO 


cells, and filled with an exciting acid = havo excitant ; wires or chains 
connect with other cells or wi! metallic plates, ‘and thus a con- 

















* are placed 





Marci 31, 1876. 
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tinuous galvanic current is established. In other cells and 
et and insulated, and may or may not aoe ded with 
8190. Rotary ‘Currens, W. Clissold, Cainscross, Gloucester.—Dated lth 
, 1875. . ; ‘ rf 
‘This invention relates to an improved mode of forming the cw 


of ro cutters, the object being to produce a cutter which 
= a Pa Se cut or indentation in the substance to be operated 


upon, instead of the rough jagged cut produced by a circular or rotary 

saw. ; ‘ 

2191. Spinninc CarpED Woo, 0, Schinmel, Chemnitz, Saxony.—Dated 
13th September, 1875. ' " 


1 

is ¢ of an improved arrangement or construction of 
spinning frame for spinning carded wool, by means of which the yarns 
are drawn out a considerable length, and have communicated to them 
a particular twist which renders the threads more even and uniform 
than heretofore, 


é ; 
SLO. Banus AND TiLEs, F. Prestage, Brosely.—Dated 11th September; 
8’ * 


This invention relatesto an improved mode of and is pea for making 
bricks or tiles. The clay is first raised, ground, rolled, and tefnpered in 
the ordinary way, after which it’is led into a part of the mee ae 
is denominated the arrester, which further pugs it and reg th 





green, Sevasing workboxes, and other similar receptacles in shape and 
a co that at first sight it shall not appear that. the 
said article is a receptacle of any kind. 
3213. Umpretvas, 7. Wrench, Liverpool.—Dated 14th September, 1875. 
This invention relates, First, to providing a waterproof cap at the top 
of umbrellas to protect the silk from wear, and to preserve the joint where 
the ribs are attached to the ferule at the top of the umbrella. Secondly, 
to a method of attaching the silk to the eap or ferule of the umbrella, 
and to the ribs or frame of the umbrella. Thirdly, to making the covers 
of umbrellas detachable and of different sizes so that the um! cover 
may be an article of manufacture, independent of the frame, and may be 
sold independently thereof, so that when the covering of an umbrella is 
worn out, a new silk or other covering may be purchased of a given 
size, and attached to the umbrella frame by any unskilled person. 


$214 Courtine anp Uncourtina Rauway Carriages, W. C. 8. Percy, 
Manchester.--Dated 14th September, 1875. 

This improved apparatus for coupling and beaten oz) railway carriages 
consists of a spring catch acting in combination with a fixed ca’ or a fork 
and link with shot bolt ; also in applying four skids to each which 
are brought down on to the rails when ey by means of wedges on 
the pe, also in ma! the skids of a curved form, so that they 
act on the circumference of the wheels as well as on the rails. The 








e 
su of clay to the finishing pug, screw, and die, machine or mill. The 
bef then. forced between dies of the proper shape to produce the 
articles required. 
3193. ‘Kéys on Manvuats, A. Montgomery, Campbeltown.—Dated 11th 
September, 1875. ~ . ‘ ; 
The feature of novelty which constitutes this invention is the new or 


_ improved arrangément of the keys or manuals, 


S106" Maxie Prarts, W. L. Wise, Adelphi.—Dated 11th September, 


This invention consists in a novel arrhngement and construction of 
mechanism to be used in combination with a sewin machine for forming 
single plaits or folds’ The strip of material to be folded is between 
tension rods or wires, thence under a device fixed to the te, and 
under a folder carried by a slide and 9; in conjunction with a 
couple ers which, as each plait is formed, press it, and in 
due course feed it under the presser foot, so that it passes on to be sewn. 
The slide and folder are operated from a shaft worked from the sewing 

ine, Means are provided for regulating the size of plait and for 
guiding the material. , . 


3197. Iron AND StrEL, J. G. Willans, Bayswater.—Dated 13th September, 
1875. 


The inventor describes the manufacture of a cast iron containing little 
silicon or phosphorus iting down steel in contact with carbon in a 
cupola furnace. He makes mallegble castings, also steel, from such cast 
iron. He lessens the oxidation of heated iron or steel, and makes its 
surface smoother b; converting in a current of air, gas, or other fluid on 
to its surface some finely divided silicious or non-volatile saline substance 
that will render the oxide of iron scale into a fused state. In the manu- 
facture of iromgr steel tubes he applies like substances to the interior of 
the tube to lessen the friction on the mandril. In the manufacture of 
steel castings he improves their solidity by placing carbon on the slag in 
the melting vessel, or he remoyes the slag and substitutes another con- 
taining little or no oxide. ¢ 


3198. Hearine Feep-water, W. Buckley, Shefield.—Dated 13th September, 
1875, 





1a 
This invention consists mainly in the application and use of a suitable 
water vessel placed in the exhaust or eduction Pipe of steum engines, and 
constructed so that the steam from the cylinder of the engine comes in 
contact with and imparts its heat to the water in the vessel. 


3199. Jornine Pires, W. Williams, Liverpool.—Dated 13th September, 
1875 


v 

This invention is in part further improvements upon the letters patent 
granted to the inventor a.p. 1869, No. 571, The present invention mainly 
consists in placing in the required position a double length pipe or tube 
consisting of two parts or members, one fitting into the other, one of them 
being closed at one end, the other end of which is fitted with a bulkhead, 
is placed in the end of the ps th ad of member of the pipe or tube, 
which is also fitted with a bulkhead ; but the end of this latter portion is 
open, so that by adopting these arrangements in length of tube or 
a a pressure of, say, sixty feet of water at one end forces each in as 
against the small quantity of two or three feet which will remain between 
the bulkheads. 


3200. KitcHen Rances, 7. Bedmayne, Sheffield.—Dated 13th September, 
1875. 


This invention consists in making the top of the opening through 
which the flame and hot air pass for heating the top of the oven project 
laterally and downward into the fire so as to collect the heat. Also, in 
combination with this arrangement of an opening of the ordinary 
kind for heating the bottom of the oven. Also, of a hinged door, a sliding 
or ad plate, and a hinged front plate for opening a communication 
with the chimney, where an open fire is desired. Also, of a er from 
the sliding cheek of the fire grate consisting of a front and bottom only 
instead of a tube. 

3201 ArcHiTectuRAL AND Enatneertna Constructions, 7. Hyatt, 
Gloucester-gardens, Hyde Park.—Dated 13th Septenber, 1875. 

This invention relates to certain new principles in Cmetrestine delet, 
beams, and girders or bridges, and the means or methods of reducin 
them to practice : also to improvements in illuminating, ventilating an 
ornamenting materials for architectural purposes. 

3203. Distnrroratina, M. Pass and M. D. Pass, Isle of Dogs.—Dated 13th 

September, 1875. 

This invention relates to machinery or apparatus intended more 

ticularly to be employed for disintegrating or pulverising whiting or 
ngredients used in the manufacture of artificial manure, but which is 
also applicable for effecting the reduction or comminution of other 
substances, and it consists of a nliar arrangement and combination of 
apparatus whereby those operations are performed with greater rapidity 
and more economically than with the apparatus heretofore adopted. 
8204. Tooruep Wueets, J. C. Scott, Manchester.—Dated 13th September, 

1875. 


This invention relates to the dividing apparatus of machines for 
moulding, cutting, and setting out toothed wheels. 

3205. Ittuminatine Gas, W. H. Spencer, Brooklyn, New York.—Dated 
13th September, 1875. 

A retort is provided with oxybydrogen burners like a blow-pipe, and 
in the retort hydrocarbon is introduced in a liquid or gaseous tora and 
aqueous vapour also is introduced if required. In the presence of the 
intense heat decomposition and recormposition take place. The oxyhy- 
drogen flame is resolved into free carbon and pera, while n the 
carbon unites with the oxygen of the water, leaving as a uct free 
hydrogen and oxides of carbon, or rather carbonic acid, if the operation is 

roperly conducted, which may be afterwards enriched or be made 
uminous by the supplying of hydrocarbon in slight excess, 

8206. Pavement, 7. Harrison, Fenchurch-street.— Dated 18th September, 
1876. 





876. 
This invention consists of a combination of wood paving with asphalte. 
enor, Piairs on Foups, W. L. Wise, Adelphi.—Dated 13th September, 

1875. 
This invention relates to a machine working in combination with a 


sewing machine of the Wheeler and Wilson type, or of other construction, 
oS forming plaits or folds of the kind known as “ ruches-volants | ” or 


pparatus for depositing explosive signals on railway rails consists of an 

inclined spout reaching ffom the to near the surface of the rail, 

at the top of which is a hopper contai the signals. ‘ 

GARE. Coseenen, H. L. Bellini, St. John’s Wood.—Dated 14th September, 
1875. Ae! 


The ceiling is constructed of convex form with lights arranged in the 
centre and around the border, The reflectors of the borders and centre 


lights are partially perforated and are hinged or removable. 


8216. Horsesnor, W. EF. Gedge, Wellington-street, Strand—Dated 14th 


September, 1875. 

This invention relates to an improved horseshoe made with a dovefail 
groove into which is set a piece of india-rubber or other elastic material 
80 as to slightly project on that face of the shoe which strikes the ground 
with the object of giving a better hold to the foot of the animal and pre- 
serving it from painful concussions. 


$220. Cuaroina Gas Retorts, J. W. Whitaker, Wakejield.—Dated 15th 
September, 1875. 

This invention consists of « cradle or movable stand whereon the scoop 
lling. The scoop itself is very similar to that now ordinarily 
employed, but is provided, if yee desirable, with rollers at the 
bottom to assist in introducing it to the retort with greater ease. In 
front of the retort benches, and either depending from the roof or sup- 
ported by the retort house walls, or other suitable manner, is constructed 
a light railway upon which a traveller is free to run from end to end of 
the retort house. This traveller has fixed to it a bar parallel to the axis 
of its wheels, and upon it runs a grooved wheel or pulley, from which 
hangs a rod or bar forked also at its lower extremity so as to receive and 
form a fulcrum for a lever pivoted thereto. To the short end of the lever 
is jointed a rod which is by means of a swivel to a hoop made 
to embrace the scoop, the other or long end of the lever being furnished 
with a rope or chain. When the scoop is filled the traveller is adjusted, 
and the rod depending from the short end of the lever is made to en; 
in the hoop, and while one man takes hold of the cross handle of the 
scoop another pulls upon the long end of the lever, thus raising the scoop 
to the desired level. The man at the handle then thrusts the scoop so 
hung into the retort, turns, and withdraws it with the greatest ease, the 
man at the lever lowering it into the cradle ready for the repetition of the 
operation, 


8221. Gas Moror Enarnes, F. W. Crossley and W. J. Crossley, Manchester. 


3282. Communication 1x Rattway Trains, B. M. Siégris, Salisbury- 
square, Fleet-street.—Dated 15th September, 1875. 

A pneumatic and flexible tubing extending through the whole iength 
of the train and terminating at each end in closed or flexible air 
recipients. On pulling strings from the inside of the carriage, the tubing 
is opened, the air escapes, and the recipients collapse with a signal, thus 


warning at once the guard and driver., A peculiar mode of the 
flexible connection from carriage to by means of stuffing-boxes 
and olive nozzles. 


8233, Tunvevuina Macuinery, 2. A, Cowper, Great George-street.—Dated 
16th September, 1875. 

This invention relates to machinery for excavating tunnels by means 
of a ww of baa worked by p d air, ted on an arm or 
arms continuous or reciprocating rotary motion, round a central 
shaft, the chisels cutting chases in the material, and other chisels or 
wedges being es aan to break away the intermediate material. The 
shaft of the machine is hollow, giving passage for the supply and sre 
of the working fluid and for water to the tools. The cylinders for the 
outer tools are made of oval or rectangular section with the nm 
near the outer side, sv that its momentum acts more directly in the line 
of the tool. Cylinders without slides are preferably employed, the piston 
acting as a slide, and the cylinders are inserted in fitting holes in the arm 
or arms and secured, the air pipe connections being made good at the 
same time. The machine is advanced emo of by three or more screws 
worked by a separate engine, and the excavated material is removed by 
elevators or travelling webs discharging it into trucks. When the tunnel 
is not circular the parts beyond the circular outline are cut or undercut 
by revolving tools. A rotary pump is employed to force back the water 
used on the tools sc that it may be used again. 
$234. Har anv Bonnet Suares, G. Morand, Westmoreland-buildings 

—Dated 16th September, 1875. 

The feature of novelty in this invention is, in the First place, the usin 
of a paper binder to enclose a wire, se forming a stiff and neatly finished 
edge to either hat or bonnet shapes. And, in the Second piace, the ada: 
tion of a machine that will at the same time put on the paper binder, 
enclose the wire, and also emboss a pattern on the edge or rim, so effecting 
a great saving both of time, labour, and expense. 

8235. Bricks, J. F. N. Pollock, Leeds.—Dated 16th September, 1875. 

Thisinvention has for its objectimprovements in machinery or apparatus 
for making bricks and for other purposes, and is more especially designed 
to produce an improved brickmaking machine of the semi-plastic type, 
said machine embodying an improved pug mill and improved apparatus 
for as the moulded bricks after they have Toft the pugmill or 
mould-filling appliance. In the improved pugmill, forming of the 
invention, the shaft has a compound motion, viz., a reciprocating motion 

in the direction of the axis of the ahaft in addition to, and in conjunction 
with, the usual rotating moticn. Another feature of the invention relates 
to the com; of the moulded blocks after they have left the pugmill 
or other apparatus whereby the mills are filled. The said blocks are 
caused to be simultaneous! Sy from two directions correspond- 
ing to two opposite sides of the brick or other article to be compressed, 
which is itself p ted to the pressing plates, the mould table or 
plate having the openings made entirely through it, and not being pro- 
vided with either top or bottom plates. The arrangement of the raachine 
may dified toe suit ci t , Without departing from the 
distinctive character of the invention. Pugmills aud compressed 
apparatus according to the invention may be respectively constructed to 
7 an as integral machines in lieu of being arranged and used in com- 
ion, 
$236. Aipino Human Locomotion sn Water, 2. H, W. Dunlop, Ealing. 
-—Dated 16th September, 1875. 














—Dated 15th September, 1875. 

This invention consists in improvements on ge motor engines of the 
kind described in the specifications to patents No. 434 of 1866, No. 2245 
of 1867, Nos. 605 and 3205 of 1874, these improvements relating to the 
provision of an air spring or cushion to check the piston at the top stroke 
and force it backwards, to means of moving the piston for drawing the 
combustible charge into the cylinder, and to a mode of applying the 
governor to such engines. The air spring is provided by making on the 
piston a boss or annular projection which, as the piston approaches the 
top of its stroke, fills a hole or vavity in the cylinder cover. The piston 
is moved for drawing in the charges by a roller on the strap of the 
eccentric that works the valve acting against a stop on the toothed wheel 
friction box which gears with the — rod; and the governor is fitted 
on the main shaft so that when its ss expand in opposition to a spring 
they move a bell-crank lever which prevents the valve eccentric from 
engaging with the revolving shaft, and thus stops the supply of a charge 
to the cylinder. 

83222. Securina ARTICLES 1n Boxes orn Cases, A. D, Turner, Dalston.— 
Dated 15th September, 1875. 

This provisional specification describes a bar fixed to the inside of the 
box so aa to come immediately above some of the article to be 
secured, and a curved or inclined plate or block, which as the door or lid 
of the box is being closed, bears upon the end of the bar, presses it 
against the said article so as to hold it tightly, and in some cases guides 
the end of the bar to a.lock or fastening. 


3224. Preparation or Staves, J. H. Johnson, Lincoln’s-inn-flelds.—Dated 
15th September, 1875. 

This invention has for its object reducing the number of operations 
required in the manufacture of the staves for casks, tubs, and the like, 
and thus obtaining a mure rapid and consequently less costly production 
and at the same time a more uniform result. In order to effect this 
object it is proposed to employ a machine so constructed and arranged 
as to form simultancously the croze or chimb notch, that is to say, 
the groove for holding the end or bottom of the cask or similar receptacle 
and the bevel, that is to say, to cut the stavein the longitudinal direction. 


8225. Cottectina anp Tyina Corn, A. Hughes, Market Harborough.— 
Dated 15th September, 1875. 

This provisional specification describes a rake with long semicircular or 
curved teeth. To the head of the rake a handle is attached in front, and 
three legs forming a tripod are attached behind. Two of the le 
near their lower ends a pair of wheels which run upon the ground as the 
rake is drawn along the swathe to collect enough of the crop to form a 
sheaf or bundle. Afterwards, when the corn been accumulated on 
the rake teeth by being drawn along the swathe, the apparatus is to be set 


Attaching plates to hands and feet by straps or otherwise ; particular 
shapes and modes are described. “ 7 
32387. Cuaramra Vesseis, J. Adams, Hamilton, North Britain.—Dated 
16th September, 1875. 
The features of novelty constituting this invention are the arrange- 
ment or construction of the apparatus, and the means for admitting and 
berating the gas. 
= gor roger FoR Bracerets, B. Smith, Soho.—Dated 16th September, 


oO. 

The snap or fastener consists of two parts, one of which, having a 
metallic spring fixed thereto, is attached to one end of the article to which 
it is applied, the other part being attached to the opposite end of the 
same, The spring is by preference of a form. A stud is attached to 
the lower arm of the spring and passes through an aperture formed in the 
upper arm thereof, the stem or shank of the stud being provided with a 
head, by which it can be raised and the lower arm of the spring conse- 
quently elevated. ‘The other part of the snap or fastener is formed with 
an internal cavity or socket into which the —_— is —— and a fasten- 
ing thereby effected, the spring only being capable of being liberated by 
raising the lower arm thereof by means of the stud attached thereto. 
$239. Morrve Power, J. M. Colborne, Pall Mall, and T. C. B. St. George, 

&t. James’.—Dated 16th September, 1875. 

This invention consists in obtaining a revolving or reciprocating engine 
through the repeated displacement of fluids within closed vessels mounted 
upon suitable axes, causing the same to preponderate with gravitating 
influence, and communicate motion direct, from heat, chemical evolution 
or otherwise. 

3240. Printing Macuines, A, M. Clark, Chancery-lane.—Dated 16th 
September, 1875, 

The First improvenient consists in disposing the t and printing 
cylinders, as also the cylindrical: inking tablee, all in the same vertical 
line, so as to occupy less space, as well as facilitating access to the said 
cylinders. § diy, in an arrang tt of sheet dividers whereby any 
number of receivers may be employed. 


as > ar B. G. Colton, Fairfleld Liverpool.—Dated 16th September, 





This skate is an adjustable one of an extremely simple character, and 
can be attached or detached in a second by the movement of a single lever. 
Upon this lever clips are attached, which, with those on the body of the 
skate, hold the boot. 
3242. Workine Raitways, H. Bland, Luton.—Dated 16th Septeuber, 1875 

This invention relates to certain peculiar constructions, arrangement 
and combinations of mechanism to be used in connection with the presen 
railway system, with a view generally to the insuring a more officien 





up upon its legs. By this movement the sheaf is lifted to a ient 
height, and it remains held in the hollow of the rake whilst it is tied in 
the usual way or with an artificial band. 


Gn, Brest ORNAMENTS, L. M. Detenre, Paris.—Dated 15th September» 
1875. 


The object of this invention is to manufacture by stamping in any 
suitable metals objects in imitation of steel trinkets and artificial jewellery, 
the features of novelty being the suppression of casting the metals in 
moulds, and in lieu thereof the employment of a polished male die, which 
driven into a previously polished matrice by the a effect of stamping, 
bss objects in acomplete state of finish. By the old process of cast- 

ng the metals in moulds, on removal therefrom, the article is frequently 
found to contain imperfections in the shape of cavities ; this is entirely 
obviated by the new mode of manufacture. In making imitation steel 
ornaments a polished steel die or mould is ps pee = ype the des 
required in relief thereon ; this is tempered and polished, and is used for 
producing the matrice, by taking an impression of the male by a stroke 
of the stamping press or by hammer. @ matrice when formed is well 
polished, and if it is for use with soft metals need not be hardened, but 
must be so treated and repolished if hard metals are to be employed. 





‘box-plait,” which plaits or folds are sewn down by the ge 

The folding hine is in hanical combination with the sewing 
machine, so that when the latter is set in motion by treadle or otherwise 
the folding machine will n to work. A main shaft carries a number 
of cams by which the several parts of the folding machine are operated at 
the proper times to the requisite extent. The folds are formed by two 
folders operating in conjunction with a couple of pressing rollers geared 
together, one of which receives motion from «a rack. 

8210. Raisinc SuNKEN VessELs, D. C. Gillett, Mile Bnd.—Dated 14th 

September, 1875. 

This invention consists in the use of chambers or cases provided with 
an opening for the entrance of the water to sink the same and enable 
them to be lashed to the vessel, air being then pumped or forced in the 
chambers to displace the water therein contained and render them 
buoyant. By attaching a bucket or scoop the invention may be applied 
to dredging purposes, 

3211. Compressina Scrap Metat, J. M. Holmes, Birmingham.—Dated 
14th September, 1875. 

This machine consists essentially ef a hydraulic cylinder and its ram, 
a fixed compressing tool or bar, and two hinged and sliding boxes or 
receivers, in which the scrap or other waste metal is placed. The 
hydraulic cylinder is carried by a lower cross-head, and the fixed com- 

g tool is carried by an upper cross-head, the boxes or receivers 

ing hinged to and sliding upon side rods between the two cross-heads, 
One of the boxes having been charged with the scrap or waste metal it is 
turned under the fixed compressing tool, and on toa rest or table fixed 
to the hydraulic ram. By the ney of the hydraulic ram, the chamber 
or chambers in the box or receiver is or are made to slide over or upon 
the fixed compressing tool, whereby the metal in the box or receiver is 
peor ee Ae great force, and the particles in the said box con- 

‘dated Ps ‘ 








mass, ready to be placed in the crucible for 
re-melting. While the metal in one box is being compressed the other 
box may be filled with the waste metal. 


aay ‘mee Bags, H. Van Dyk, West Smithsield.—Dated 14th Septem- 
' 5 


The object of this invention is to provide reticules, band hags, jewel 





Or ts made with these moulds leave the matrice ina finished condi- 
tion requiring no further touch, the facets being perfectly polished, and 
the accessories, such as the fastenings for 1 brooch, buckle, and so forth, 
are, so to speak, welded with the article by the same blow of the stamping 
ee Settings for jewelled ornaments are similarly stamped with the 
article. 


3227. Imrration JewELtery Set, L. M. Detenre, Paris.—Dated 16th Sep- 
tember, 1875. 

The subject of the present invention is an improved mode of mouldin; 
articial jowellery. A complete article is first made by hand from a sheet o 
suitable metal in the usual way, but without the stones. This piece, which 
is to serve as a model, may be either open worked or plain as desired. With 
this model object a mould is made in any suitable metal, and is perfectly 
polished, and consists of two parts, one forming the side where the stones 
yon hee we Bor = nl he back. saan we is poured in a state Md 

usion into the mould through an opening for the purpose, consequently 
when cast the article will be either — worked or plain according to 
the model employed. ‘hese polished moulds or matrices he be Bro. 
duced either by stampiug or casting. They are ed with guides 
uced by means of holes pierced in the lower matrice, and cor 


, and safer working of the same, and comprises, First, 
eculiar arrangement of railway brake and mode of actuating the same 
econdly, a poe arrang t of coupling links and mode of coupling 
the same; Thirdly, a peculiar mode of and apparatus for working the 
signals and points of railways. 
3245. Harvastine Macuines, 8. Johnston, Brockport, New York.—Dated 
16th September, 1875. ny ae 
This invention relates, First, to a harvester in which a compressing rake 
acting intermittently, an outer divider.opening under the wing board, 
and a gathering rake geared with the compressing rake are so constructed 
and arranged as to automatically gather, compress, and deliver in bundles 
to the binder, the grain to be bound. Another part of the invention 
relates to the construction of harvesting machines tu gather the grain into 
sheaves or gavels, and to bind the same automatically, 
8246. Carsutina Borties, F. W. Schreiber, Bond-court.—Dated 16th 


September, 1875. 
ratus or machine has oaperted by and between two 





This improved a; 
— sy a block or head fitted to work freely between the said 
plates. e said block hasin it a central circular aperture, and one of 
the said ped has a corresponding aperture. Within the central aperture 
of the said block or head the inventor places a band or strap; by turning 
the said block the strap will be compressed; he then places within the 
said band or strap a collar of india-rubber. Then the bottle with the 
capsule placed on it is inserted into the said collar. The bottie having 
been thus adjusted the lever or handle of the head is depressed, thereby 
causing the strap or band to contract upon the said tube or collar. 

3248. Soar, S. Lewis, Boston, Massachusetts, and A, Copié, Bolsover-street, 
—Dated lith September, 1875, 

This said invention relates to the manufacture of what is termed gil- 
soap, and consists in combining with the same soluble glass, or silicate of 
soda, or silicate of potash, to increase the de’ mt or cleansing proper- 
ties of the soap, with u farinaceous material which effects the pon h of the 
substances and binds or incorporates them intimately together. 

3249. Carp CLorn, #. Grether, Manchester.—Dated 17th September, 1875. 

The inventor uses a material made from cork in the manufacture of the 
said cloth. . 

3250. Licutine Gas, &. De Bwer and H. Bloompeld, Maidenhead.—Dated 
17th September, 1875. é 
This essentially consists of shallow vessels with ‘orations containing 





g pins on the upper one. " 

3228. Currina Pius, J. Burley, Halifax.—Dated 16th September, 1875. 
This relates to improvements upon letters patent, No. 762, of the year 

1852, and No. 3161 of the year 1857, and consists: First, in arrangements 


to render certain the stop; of the machine. Secondly, in balancing 
the knives that they s only rest — the fabric sufficiently to keep 
them in the position ; and Thirdly, in means for taking up the 


slack caused by the back lash. 


$229. fog “apa Corton, A. M. Clark, Chancery-lane.—Dated 15th Sep- 
tember, 1875. 

The invention consists, First, in the em: ent for preparing cotton 
for spinning of an intermediate cleaning and carding machine, between 
e scul machine the carding e. y, in a new kind 
of card ch in combination with a Thirdly, in the employment 
of a current of air for stripping. ; 





petrol , So that air can ually pass over the spirit. Other appa- 
ratus for supplying air and for storing the gas are described. 


one foun Enornes, N. D, Spartali, Liverpool.— Dated 7th September, 


The object of this invention is more particularly to work high-pressure 
steam engines at a very great velocity of piston stroke with great 
economy of the volume of steam supplied through the valves at each 
stroke, thereby reducing the consumption of steam, and consequently the 
relative quantity of fuel, and giving time to the fire furnaces to impart to 
the water and steam in the boilers the necessary degree of high te:pera- 
ture to maintain in a tant manner the corresponding working pres- 
sure and the regular and quick g tive supply requisite for such vapid 
strokes and velocity of piston. 


ne Lame, Ne Kinder and B. ©. Kinder, Stratford.—Dated 17th 
The novelty of this invention consists in producing a combined sign or 
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-— you, J. H. Johnson, Lincoln's-inn-fields.—Dated 1ith September, 


1 
This invention relates to an improved mode of actuating shuttles of 
jooms, whereby dvantages are obtained, and in particular the 
ity of weaving fabrics of an increased th. According to 
this invention the shuttle, in lieu of being thrown or projected through 
shed, as is usually the case, is conducted mechanically from one end 
of the race to the other by means of suitable apparatus for transmitting 
motion worked by the mechanism of the loom. 


See Seeman, I. &. McDougall, Manchester.—Dated 17th September, 


This invention relates more particularly to that description of furnaces 
ay ~Rg cart ame = meant seme are — | 
it especial reference to arrangemen re-bars 
a geo which letters patent were granted to the inventor 
August 10th, 187 , No. 2759. 
3257. Daivine Straps, &. Roberts and 8. Roberts, Cleckheaton.—Dated 17th 
mber 5. 


, 187, 3 
The object of this invention is to fasten or secure together a double 
strap, also to fasten the joinings or splicings of a single or double strap, 
whether employed for driving machinery or employed in picking arms 
used in weaving or other purposes. 
3258. Reoviatinc THE Surrty or Gas, C. Judkins, Fleet-street.—Dated 
17th September, 1875. 

This invention relates to a) tus to be placed between a gas meter 
or main, and the burner or burners to be supplied therefrom, for the 
purpose of regulating or equalising the supply of gas to the said burner 
or burners, so that there be no waste by reason of the passage of un- 
consumed gas through the burner, and no varying of the light or 
unpleasant noise at the same. 

3259. Carrep Burron Lock, W. D. Butler, Willesden. — Dated ith 
September, 1875. 

This capped button lock is in the nature of a stud, and secures the 
button by means of a hook which is suspended or fastened to the top of 
the inside of the convex cap, or may be fixed to the sides. 

3260. Lip ron Gas Rerorts, G. 7. Soley, Liverpool.—Dated 17th Septem- 
ber, 1875. 

In carrying out this invention the inventor forms around the equine 
to be closed a true face to form a seat for the cover or lid which has its face 
formed flat and as true and smooth as ible, so that when fitted and held 
snugly against the seat an air-tight joint exists between them. A screw 
passing through a cotter bar, or other suitable support, has its inner end 
attached in any suitable manner to an eccen’ or cam of any 

uired dimension, which head or cam is seated in a recess in the cover 
or lid, so that, upon turning the screw inward, it forces the cover or lid 
directly st the seat, while at the same time, by means of the 
eccentric head, it slides, or shifts, the cover or lid about over the face of 
the seat. 
3261. Lawn Mowers, J, B. Ransome and G. Ling, Ipswich.—Dated 17th 
September, 1875. 

This provisional speeification describes constructing lawn mowers so 
that the rotary knives can be driven either way. When one edge of the 
knives has become blunt, the knive barrel is driven the other way and 
the other edge is used. This is done either by making the machine so 
that it can be driven in both directions or so that it can be turned bottom 
upwards. 

3262. Prospnates or Inox anp Avumina, H. Y. D. Scott, Baling.—Dated 
17th September, 1875. 

The object of this invention is chiefly the extraction of phosphoric acid 
from natural phosphates of alumina and iron, such as the onda and El 
Roque phosphates, in‘a marketable form without any preliminary treat- 
ment, except grinding or in some cases roasting, but it is also applicable 
to phosphates of alumina or iron which hove Keon digested to acid and 
purposely precipitated or which have resulted from sewage precipitation. 
835. Sare Tove Locks, £. G, Brewer, Chancery-lane.— Dated 28th February, 

1876. 
The features of novelty which constitute this invention are, the 
yement and construction of the mechanism of the improved safe 
time lock, consisting 5 paecteaty in the employment of a lever or arm 
acted upon by nptched wheels timed in their action by a clock movement, 
so as to cause the said lever or arm to act upon a = or catch, whereby 
a bolt is released and allowed to drop from a horizontal to an 
position, thereby permitting the advance of a similar te bolt, and 
consequently the unlocking of the safe or other receptacle at a set time, 
also the means for replacing the first bolt in a horizontal position. 
863. Pianororres, C. B. Rogers, Massachusetts.—Dated 1st March, 1876. 

This complete specification describes certain improvements in the 
actions of upright pianofortes. Also certain improvements in the — 
frame, and appliances for supporting and tun: each string th 4 
The First part of the invention relates to the damper actuater as combined 
with the jack by a hooked arm and a cushioned poe. The Second 
part of the invention relates to the jack combined with the key by a 
universal joint, or an intermediate piece connected with them, as described 
in the specification. The Third part of the invention relates to the 
hammer provided with a lhioned hook, P t, notch, and stop 
arm, in combination with the jack provided with a hooked escapement, 
and the damper actuater applied to the jack by a hook and projection. 
The Fourth part of the invention relates to a device for preventing the 
pivot pin of the hammer from being pinched or bound in its bearings by 
reason of — of its wooden supporter. The remaining parts of the 
invention relating to the string frame and appli for sustaining an 
tuning each of its —— consist :—In the string frame provided with a 
rebated and cushioned ledge. Also, in the combination of a slotted slide. 
a straining pin, and operative screw. Also, in the combination of slotted 
slidez, their straining pins and screws, with the string frame and certain 
lugs extended from it or a separate bar applied to it. Also, in a 
separate bar provided with a hook and a series of lugs, all being as 
described in the specification, and rep’ ted in the drawings accompany- 
ing it. 

883. Bricks, W. R. Lake, Southampton-buildings.—Dated 1st March, 
1876. 
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This invention relates to certain improvements in machinery for the 
manufacture of bricks and the object of the said invention is the 
production of a machine which will rapidly and; properly mould and 
deliver bricks. 

920. Boots anp Suoes, W. R. Lake, Southampton-buildings.—Dated 3rd 
March, 1876. 

It is of great importance that the threads of the screw be kept from 
being crushed by the action of the clamping device in seizing the wire ; 
otherwise, the holding power of the screws would be greatly diminished 
and rendered uncertain. It is one of the distinguishing aims of the 
invention to remedy this serious defect, and to prod such a hi 
in which work may be rapidly and perfectly done. _In the organisation 
of this new screw machine the inventor has combined a head carrying the 
feeding and griping devices for the wire, and having a compound, 
automatic, vertical, and laterally reciprocating movement. The support 
for the work is mounted by means of an arm upon the stem, which 
carries and gives the head its compound motion. The wire 
spindle is of novel construction, a a nose projecting between slides; 
the feed of the wire is effected by a sliding segment of the spindle. The 
head is held from having any vertical movement while the screw is being 
inserted by means of an automatic locking device. The laterally recipro- 
cating movement of the head is effected by means of a cam operating 
upon aa arm of a coupling or hollow post. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TRONMASTERS of largest experience in this district, referring this 
(Thursday) afternoon in Birmingham to the great difficulty which 
they find in getting orders, said that there is less being done now 
than even in the ressing times of 1865, when, in South Stafford- 
shire alone, twenty-two firms went to the wall. At the same time 
there are mills and fo which, favoured by a wide and old con- 
nection, are steadily, though not fully, occupied. Amongst these 
the Chillington Company may be noted. This concern is finishing 
and sending away some 600 tons a week. The fact came out in the 


d | thick coal, 18s. ; 


of the in Wi . Barker at 
that sath dashed queuiannt tion to the fact that recent 
social added 10s. a ton to the cost of making iron. 
SR EEE 
um, 
ook tecoahe tt ey Semeeie toteeny entha tentovangeas. me 
on the ata . He 
Geged that th wen indiiapensabte tothe trade of 
South Staffordshire that there should be an increase in the working 
hours of pitmen. ee roe Soe See Se eas eens of Sen 
Bagnall and Son, Limited, was held in Birmi very 
similar sentiments were expressed by the chairman of that meeting. 
Mr. EdwardGem. The of companies, which a; 
in my letter last week, showed 2 per cent. profit on the ing of 
the Company, and a heavy loss—£4800—in the case of 
the Jobn Bagnall Company. The stagnation which has led to such 
issues has continued Rocagheus the first quarter of 1876. The 


nearer he ge] of summer weather notwithstanding, there is no 
vity at the mills and forges, or at the blast furnaces and 
the pits, now than a week or fortnight ago. Nay, there is less 
doing, and more distress amongst the operatives. This last, it is 
feared, will increase ; for there are lea‘ling firms who have resolved 
to wholly lay off certain of their works, and on Saturday night 
gave notice to that effect to the workmen, who will thereby be 
thrown out of employment. 
Makers who, through the merchants, porige | do a good business 
in the spri pe Tipe their fears this after- 
noon that the export business will suffer a serious decline this year. 
The orders arriving from Northern Europe are very scanty; little or 
nothing is done either with British America or the United 
States ; the only export markets to which even moderate supplies 
of finished iron are are those of Australia and New Zealand. 
India is depressed, and is likely to so. Nor was there any 
better made by those hardware manufacturers who have been 
in the habit of buying iron at this season of the year, to manipulate 
into goods required by the same markets, with which we are doing 
nothing in the product of the mill and forge. Specifications, they 
say, have been worked down to a very narrow limit, and their 
operatives cannot be kept fully employed. 

More business is being done in the smaller sections of finished 
iron than in large. All the makers of articles required by the 
builder, having the generic term of builders’ ironmongery, are ve' 
busy. There was never a greater demand for this kind of work, 
and the demand is certain to increase, unless the builders’ opera- 
tives should, by claiming excessive remuneration, check the dis- 
position which is now observed upon every hand to carry out 
municipal and private improvements affecting the dwelling 
accommodation of the ple. 

i uced, as well as in other home districts as in South 
Staffordshire, were very freely offered. In truth, the outside 
competition increases as quarter-day more nearly approaches. 
Whilst the makers of best all-mine iron have to outent st 
those of the West Coast, the makers of mixed pigs are still met 
by those of South Yorkshire and Derbyshire, together with South 
and North Wales; and the commoner class have to run the 
gauntlet with Cleveland in particular. e increasing severity of 
the ri is seen more in respect of North Wales than any other 
district, though the probabilities favour no diminution, but the 

posite, in relation to Yorkshire and Derbyshire, since the colliers 
thereabouts have received notice from their employers of a con- 
siderable drop in wages. The disadvantage which the smelters of 
iron in South Staffordshire experience when they have to meet the 
smelters in the Northern and Southern Principalities will appear 
ata glance when I point out that, as to South Wales in - 
ticular, the smelters are buying coal for 6s. 6d. ton, which does 
the work there of coal in South Staffordshire, for which 13s. 
has to be given. Then, if I mistake not, the colliers’ hours in 
North Wales are nine, and in South Wales ten to the day. 

One or two firms were mentioned yesterday— Wednesday - after- 
noon as having made arrangements to blow out one of their blast 
furnaces, waiting for the time when the expenses shall have been 
reduced by a return to reasonable working hours at the collieries. 
The blast furnace proprietors declare it is impossible to continue 
to smelt at a profit so long as eight hours time is upheld. There are 
blast furnace proprietors and colliery owners who declared, that 
they were better off when all mine pigs were £2 10s. per ton than 
they are now, when the same class of iron is quoted at £4 10s. All 
the difference is not to be attributed to the shorter hours, inas- 
much as the Mines’ Regulation Act has added to the items of 
expenses formerly existing, but they are the short hours which are 
doing the most mischief. The current wages of colliers cannot be 
stated to be high ; in reality, they are as low as many colliery 
a ape would have them. These men say they could far 

tter afford to give the men a rise of 3d. per day if they would 
again consent to work nine hours, rather than pay them upon the 
present scale for eight hours.” Others are prepared to give a rise 
of 6d. to the colliers if they would return to ten hours. 

Coal is altogether unsaleable, though there are salesmen pre- 
pared to book orders on the terms which may il at quarter- 
day. On that occasion, it is the general view, that certainly house 
coal will be down upon present quotations 2s, per ton. 

In the western neighbourhood of Dudley prices amongst the 
foremost members of the trade remain without change, viz., best 
furnace coal, 13s.; lumps, 12s.; and engine slack, 
5s. 6d. per ton. On the east side they range a little higher. In 
accordance with the Birmingham agreement, wages have nearly 
reached their lowest. In 1872 furnace coal was 18s, 6d. per ton, 
and colliers’ wages were 5s. 6d. a day; now the same coal is 13s. per 
ton, and wages 4s. per day. In 1875 furnace coal was reduced 
from 13s. to 11s. per ton, and the wages to 3s. 6d. per day; there- 
fore, during the period from 1872 to 1875, whilst coal was reduced 
to the extent of 7s. 6d. per ton, wages sank only 2s, per day. 
According to the terms of the Birmingham agreement, the wages 
of colliers cannot be reduced below 3s, 6d. per day, and that only 
in case coal be reduced to 11s, per ton. 

A fair number of rods are leaving the mills for the nailmakers, 
the chain harrow makers, and the like. This is the season for 
chain harrow making, and the manufacturers are fairly busy. The 
largest output of chain harrows anywhere in the kingdom is in 
Wolverhampton ; there, Mr. Henry Denton, agricultural imple- 
ment engineer, no longer shapes his links by manual labour upon 
the anvil, but has devised machinery by which the links are formed 
upon a mandril with the aid of an endless chain and a heavy lever, 
which works beneath the feet of the operator. This workman has 
nothing more to do than to take the rod cut to lengths as it is 
brought to him from the furnace and place it upon the mandril for 
the > wary which acts the part of the old wor ’s hammer on 
the anvil to press it into form. Mr. Denton has two of these 
machines at work side by side. They are actuated by a small 
engine and one fly-wheel, and so rapid is the production that, with 
the aid of these two machines and some sixteen or eighteen forgers 
who weld and interlace the links at as many smiths’ hearths, 
eighty-five sets of harrows are being turned out weekly. In the 
making of this number of harrows five tons of rods are consumed. 
After chain harrows, the heavier branches of the agricultural 
implement trade are _ now duil alike in machines and hand 
too Scufflers are selling in a smaiier proportion than is usual at 
this time of the year. e manufacturers of lawn mowers and 
aoe seats, and of light fencing, are moderately occupied; but 
farmers’ tools have not been in so dull request for a few years past 
as they are now. Of this the explanation is the last two Nad 
harvests. 

Complaints are still frequent of slackness in the South Stafford- 
shire hardware trade. It is possible that the approaching Centen- 
nial Exhibition may give a fillip to the trades of the district, and 
manufacturers are looking forward to it with some hope. The 
ironfounders are doing a moderately steady trade in orders for 
castings and enamelled hollow ware. Galvanised ironwork is fairly 
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inquired after. The engineering works are not very active. There 
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es the unique case of saddlers’ ironmongery which 
the same firm has sent out to the Exhibition at Philadelphia 
distinguishes the skates which Messrs. Hawkins are now showing 
to visitors at their manufactory. Indeed, nine different samples 
of roller skates have been placed in the case, and they vary in 
price from a few shillings to five guineas a pair. In their skate- 
i —— Messrs. Hawkins em ley hundreds of hands, 
On esday afternoon a horizontal bo ler explosion took place 
at the ironworks of Messrs. Stone, Smethwick, injuring fourteen 
persons, mostly employed at Mr. Josiah Brooks’ bedstead manu- 
factory adjoining, which was much da Several hundred 
miners at Longton, North Staffordshire, have struck against a 
reduction of wages, The Iron Trade Wages Board met, under the 
presidency of the Mayor of Northampton, for the first time this 
nr A sensible advance towards a new adjustment of wages 
was e. ° 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

EVERYTHING remains én statu quo so far as the iron trade of this 
town and district is concerned. Few even of the best concerns are 
doing anything like an average business, and their order books are 
at the present time so scantily supplied that further reductions, 
both of working time and wages, may be looked forward to. As 
matter of fact, indicative of more sweeping and general changes 


TY |to be presently forthcoming, it may be mentioned that on 


Saturday last the whole of the men tert in the rolling mills 
and at the blast furnaces of the Sheepbridge Coal and Iron 
Company, near Sheffield, received notices terminating all existing 
contracts on April 8th. This, of course, is preliminary to a 
reduction of wages, but the —— percentage to be taken 
off has not, as yet, been made known. I believe, however, 
that the management desires to be in a position to “—_ 
with any drop in prices either in pig or finished n 
which may be declared at the forthcoming Staffordshire quarterly 
meetings, as the pig iron of the North Derbyshire furnaces has, 
for some months past, been sent into South Staffordshire very 
largely and in successful competition with the native production. 
Up to the time of writing I do not hear that any other ironworks 
concern hereabouts has followed the example of the Sheepbrid, 
Company, but there can be no doubt that such steps will shortly 
taken. The Sheffield companies cannot now -very well bring 
matters to an issue with their first processes men, inasmuch as the 
are well supplied with orders in one or two departments, whic: 
they could = no means afford to stop. In the open iron trade 
departments, however, it is evident that wages must be lowered, 
and although (as I stated last week) no notices have as yet been 
served on the local workmen, still, any reduction in South Stafford- 
shire or the North must be followed here. 

The Bessemer workmen will also have to submit to the drop ; 
indeed, at the large establishment at Dronfield of Wilson, Cam- 
mell, and Co., the men have already accepted a reduction of 10 
per cent., at which they commenced working on Monday. These 
works are mainly kept in operation on steel rail orders, several 
such being now in hand. 

At the Milton and Elsecar Ironworks (South Yorkshire) of 
Messrs. W. H. and George Dawes, there is not much activity ; 
albeit it is stated that a better state of things is promised. In the 
meantime Mr. Stanley, the inventor, is erecting several of his 
patent puddling and steel furnaces at these works, the proprietor 
of which is understood to have been satisfied as to their advantages 
by certain preliminary experiments. At Staveley, the ironworks are 
doing pretty well on pipe orders and colliery, &c., castings, The pipes 
are mostly mains for gas and water companies. The Horncliffe 
establishment is also fairly well engaged, having every requisite on 
the spot, from coal to limestone and ore. At neither establishment, 
however, is there any real activity. The brass founders are doing 
a very —_ turnover, icularly in gas and water fittings 
and plumbers’ requisites. In these respects Messrs. Guest and 
Chrimes, of Rotherham, have long had a distinctive reputation 
and they are still turning out a large amount of work in bib and 
stopcocks, patent hydrants, sluice cocks, and firecocks, as well as 
the patent Siemens high-pressure water meters. Some of the 
smaller firms are doing moderately well in gas fittings and 
chandeliers, as well as in steam engine brasses, 

In pig iron the week’s sales have been but few and of small lots, 
In every instance that has come to my knowledge rather lower 
prices have been pressed for by buyers, and ultimately conceded by 
vendors, to the extent of about per ton. Derbyshire foundry 

ig is nominally 58s. 6d. to 62s., and forge numbers 55s. to 59s., 
But there is a good deal of variation, different Few ag being 
willing to do business at varying prices. South Yorkshire pig is 
similarly quoted. The hematite productions of the West coast are 
very steadily held at quotations ing with those in the } mae 
current list of THE ENGINEER. illom may possibly become dearer 
and scarcer, as it is rumoured that the owners of the brand—the 
West Cumberland Company—are about to pull down and recon- 
struct six of their blast furnaces, 

A letter from the Bilbao district of Northern poy gives every 
expectation that the immense iron ore deposits of the Gald and 
other mines will at once be worked. Last week King Alphonso 
visited the district, and was shown the mines, &c., by the manager 
of the Bilbao Iron Company. There are already enormous quan- 
tities of the ore ready for exportation, after ep be conveyed 
from the mines to the shipping port by means of the railway line, 
which has been constru at great cost by the British iron com- 
panies interested in the development of the district. Now that 
the country is once more at peace there is no apparent reason why 
the work should not be resumed immediately. 

The finished iron trade here cannot well be in a worse condition. 
There is no demand for merchant iron, the town nts of the 
respective local makers reporting themselves almost wholly void of 
orders. In a few instances the district works are producing a few 
fair lots of ship and boiler plates, and hoops, but even they are 
not by any means fully engaged on the one shift which is only 
worked. There is a somewhat a inquiry for steel wire for 
bridge and colliery purposes, and a moderately good output of 
spring steel for railway springs and buffers. 

Messrs. Cocker Bros., Limited, Sheffield, wire manufacturers, 
have declared a dividend of 10 per cent., free of income tax, for 
the year just ended. The report of the directors of Joseph and 
Robert D , Limited, shows a net + of £1241 on the year, 
leaving the nee of the guaranteed dividend to be made up b 
the vendor. The directors of John Round and Son, Limited, 
recommend a dividend of 74 per cent. for the past year, which they 
state has been one of extreme dulness in trade. 

On Tuesday about 200 tons of 3in. by jin. rolled melted Acadian 
bar iron, woe br hoop A, was offered by auction in Sheffield, but 
only 25 tons were disposed of, at £13 per ton, delivered in Sheffield. 
At the same time a large quantity of ered and rolled Russian 
bar iron was offered for sale. There were al her 11,571 ham- 








mered bars 3in. by 4in., weighing 314 tons; 2270 ditto, 2}in. by 
}in., weighing 74 tons ; 4153 ditto, 24in. by 4in., weight 99 tens, 
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t 16 all marked m.b. Of these lots 100 


led 
tons raarked m. 3 and HN b. These at £9 10s. per ton. 
‘tioned lots lie in London, but the selling 
at a railway station, Sheffield, less a discount of 24 per cent. 
The council of the South Yorkshire Miners’ Association again 
met at Barnsley on Monday, and again resolved to resist the pro- 
reduction of wages. They epgetnted a deputation, however, 
to confer with the coalowners on the subject, and the interview 
has since been fixed for Monday afternoon next at Sheffield. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE prospects of any improvement in the iron trade of this 
district continue as remote as ever, and it is many years since the 
complaints of slackness in trade were so general as at present. 
It is not only amongst the producers of the raw material that this 
depression exists but throughont all the branches of the iron 
manufacturing and engineering trades the state of things is the 
same, and even locomotive builders and makers of special classes 
of machines, who have hitherto been fairly employed, are begin- 
ning to complain that the slackness in trade is seriously affecting 
them. Nominally the quotations of the Lancashire pig makers 
are without change, and remain at about 62s. 6d. per ton 
for No. 3 foundry, and 61s. 6d. per ton for No. 4 forge delivered 
into the Manchester district; but there is little doubt that makers, 
were good orders offered, would accept considerably lower prices 
than these, Lincolnshire irons, which are the chief competitors in 
this district, have been sold at about 60s. per ton for No. 3 foundry, 
and Cleveland brands have been offering at extremely low prices. 
Named brands of foundry iron delivéred into this district are 
quote i at 57s. 3d. to 58s. per ton, but there are sellers of G.M.B. 
at as low as 56s. per ton, with forge qualities in proportion. Io 
manufactured iron there has been a very keen competition for 
orders, especially in bars and hoop iron, and prices are decidedly 
easier ; but makers of sheet iron, for which there is a tolerably 
fair demand, genera'ly maintain their prices, For bars delivered 
into this district the quotations nominally remain at about £7 10s. 
to £7 12s. 6d. per ton; hoops at £8 15s.; and sheets at £10 1s. 
to £10 17s. 6d. per ton. It is, however, generally thought that 
prices for manufactured iron of all descriptions must give way 
still further, as the demand is so far below the means of production, 
and this opinion is strengthened by the almost certain reduction 
at the Birmingham Quarterly Meeting of £1 per ton in the South 
Staffordshire makers’ price lists. It must, however, be borne in 
mind that this prospective reduction has already been pretty fully 
discounted, both in South Staffordshire and in this district. 

In the coal trade the close of the present month is generally 
exhibiting a weakening tendency in prices, and business generally 
is extremely quiet. As I anticipated in my last report, colliery 
proprietors in the Manchester district have found it necessary to 
meet the competition in the market by a reduction of their list 
rates. The wharf and pit prices for all descriptions of fuel except 
slack, and in one or two cases of burgy and t coal, have been 
reduced 10d. per ton ; while the delivery rates to private consumers, 
which have been out of proportion to the pit and wharf prices, 
have been reduced in some cases 2s, 6d. per ton on common coal, 
and 10d. and 1s. 8d. per ton on other descriptions of fuel, except 
slack, the parti price in the above district now ranging about 
18s. 4d. per ton for best coal, 13s, to 14s. 6d. per ton for common 
coal, according to quality, 11s. 8d. per ton for ordinary furnace 
coal, 8s. 6d. to 93. per ton for burgy, and 63, 6d. to 7s., and in 
some cases 8s. per ton for slack. 

At present the average pit quotations in the Wigan district may 
be given at about as under: Arley mine cval, 12s. per ton; Pem- 
berion 4ft., 10s, to 11s. per top ; and common coal about 8s, per 
ton. These prices, however, are not to be depended upon in all 
cases, as there is a disposition in some quarters to force sales at 
almost any price rather than stock, and contracts have been 
accepted at extremely low rates, . 

The coke trade is still very dull. A reduction of about 1s. per 
ton has been made in the list rates, which are nominally about 
23s, 4d. for best cokes delivered into the Manchester district, and 
1s. less for common makes; but if good orders were offered makers 
would acc2pt considerably lower prices than these. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH unable to note any imprevement in the condition of the 
iron trade of the North of England, I am happy to be able to 
record that no change for the worse has taken place since the date 
of my last report. There was a good attendance on ’Change at 
Middlesbrough on Tuesday, and prices were firmer than they had 
been during either of the two preceding weeks, No. 3 being held 
strongly at about 48s. per ton. There have been considerable 

urchases during the last few days on account of shipment to the 

ontinent, and it is hoped that from this source an improvement 
may be looked for during three or four weeks to come. It is, 
however, understood that the stocks in makers’ hands have 
accumulated to a considerable extent, and the returns of the 
Clevelaud Ironmasters’ Association for the month of March are 
rather anxiously looked for. Some ironmasters who had fully 
made up their minds to blow out some of their furnaces at the end 
of this month, are now hesitating as to whether or not they should 
do so, and if trade looks better next week it is quite probable 
that their intended restriction of output may be abandoned, 

The annual meeting of the Darlington Tron Company was held 
on Monday of this week, Mr. Dodds, M.P., presiding. The report, 
asI have already indicated, showed a loss on account of the re-sale of 
pig iron bought from Mr. William Barningham, the vendor of the 
works, amounting to upwards of £10,000. The purchase of this pig 
iron was considered a good thing at the time it was entered into, an 
one or two other firms in Cleveland would have paid the vendor a 
higher price for it than he got from the Darlington Iron Company, 
but owing to the fall of the market that has interposed during the 
currency of the contract it has turned out the reverse of 
profitable. It was however, explained that Mr. Barningham, in 
consideration of the fall that had taken place in the value of the 

ig iron, had agreed to write off the sum of £7500, thus reducing the 
oss from about £18,000 to rather over £10,000. The contract is 
now at an end, so that the company are not likely to be under an 
further difficulty in re of its results, A shareholder oihed 
the chairman whether the directors of the company had not con- 
sidered the propriety of adapting some of the mills for the 
manufacture of ship plates, but it was explained that this subject 
was at under consideration, and the directors 
determined to let things alone and wait for a little time longer the 
issue ofevents. The plate trade is not in a very paying condition, 
and new beginners generally get hold of the worst and most risky 
customers. The company’s mills are altogether idle, with the 
exception of one engaged on some light orders. The chairman 
added, in reply to a shareholder, that it was not intended to make 
any further call at present, 

A fact has just come to my knowledge, from a private source, 
that is of rable interest as bearing on the present position 
of the rail trade of the North. An order for the supply of about 
12,000 tons of flat-bottomed rails for India was recently under 
specification, and was almost equally divided between the Ebbw 
Vale Works, in Wales, and Bolckow, Vaughan, and Company, in 
Cleveland. The price quoted by the latter firm was £6 14s. 6d. 
per ton delivered in London. This will certainly not represent 
more then £6 53. per ton at works, and how rails of the kind can 
be made for that money is a puzzle to my informant, a gentleman 
largely engay himself in the rail trade. He assures me that 
although he is not without excellent facilities for the manufacture 








of iron rails, he could not uce them at that figure without a 
ruinous loss, Lg 


It is evident, therefore, that even those firms 
wiv orders on han 


dare not making much out of them, and it is 
fairly — to question whether it does not pay better to keep 
works altogether closed, The present state of the rail trade is 
certainly under —“ circumstances a source of great anxiety. 

There is a silver lining to every cloud, and one small streak of 
silver may be discerned in the black cloud that now hangs over 
the rail trade by those who fail to see hope in any other direction. 
Mr. I. L. Bell, M.P., the well-known author of ‘* Blast Furnace 
Phenomena,” and one who, whether as an ironmaster or as a metal- 
lurgical chemist, needs no introduction to your readers, has for 
some time past been engaged in making Be yeni y: with Cleve- 
land pig iron, in order to the production of a metal that will com- 
pare favourably with steel for tensile strength and durability. His 
experiments up to the present time have been so successful that 
he quite expects to be enabled by the process adopted to regene- 
rate the iron trade of Cleveland so far as the manufacture of rails 
is concerned. Mr. Bell has patented his process, and I believe 
that its rationale is likely to be discl in a very short time. 
Meanwhile those who are in the secret of his researches look for- 
ward with a high degree of confidence to being enabled by his help 
to produce from the coarse and silicious iron of Cleveland, after 
its vitiating elements, and especially Shs zhoepbarne. have been 
eliminated, a metal that will produce s equal to steel, and 
considerably cheaper than steel rails now on the market, if this 
result should come to pass, it will undoubtedly do much to revolu- 
tionise the rail trade of Cleveland. 

A handsome presentation has this week been made to Dr. Lunge, 
who has for the last eleven years acted as manager of the Tyne 
Alkali Works, on the occasion of his leaving that position to become 
ee of Technical Chemistry at the Polytechnic School of 

arich, 

About 300 men have been laid idle by the laying-in of the new 
pit at Netherton Colliery, in Northumberland. At some of the 
steam coal collieries in the Blyth and Tyne district trade has shown 
a considerable improvement during the past few days, and prices 
are a trifle firmer. 

In consequence of their joiners refusing to submit to arbitration 
a notice for a rise of wages equal to fifteen per cent., Messrs. A. 
Leslie and Co., of Hebburn, one of the largest shipbuilding firms 
on the Tyne, have withdrawn from the board of arbitration, to 
the great disappointment of the other firms connected therewith. 
The application for a rise of wegen is a general one on the part of 
the Tyne shipyard joiners, but the employers do not consider that 
the present is a suitable time to allow any further advance, the 
state of the shipbuilding trade generally being the reverse of pros- 
perous, 

Mr. Joseph Shepherd, the secretary of the Cleveland Miners’ 
Association, has been reinstated in his office, and the other officials 
connected with the society have been so much disappointed at this 
result that they have given notice of their intention to resign. The 
society is in a very disorganised state, and the members are falling 
off so rapidly that it is expected the union will soon be altogether 
broken up. 

I have pleasure in informing your mining readers that Walker’s 
patent detaching hook for the prevention of overwinding accidents 
1s coming into general use throughout the North of England, and 
with the most gratifying results. Within the last two or three 
weeks it has been the means of saving two lives at Crook Hale 
Colliery, and one life at Cassop Colliery. Several mine inspectors 
have testified that it is the most efficient apparatus of the kind 
they have ever seen, and recommend its more general adoption. 

In the Durham coal trade there is no change to speak of. The 
pits are not making any better time, and the miners as a rule find 
it difficult, with the reduced wages and short time, to make ends 
meet. Ceke is quoted at the ovens at 11s. to 12s. 91. per ton. In 
the mineral receipts of the North-Eastern Railway Company for 
the past week there is a falling off of nearly £4000 as compared 
with the corresponding week last year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a slight improvement in the iron trade this week 
as compared with last, but it not been such as materially to 
influence the prices, which are still slightly on the decline. Ex- 
ports have been rather heavier, but they are yet several thousand 
tons below those of the same time last year, when the trade was 
‘by no means good. Ironmasters now appear to have made up their 
minds that they will have to be contented with a much more 
limited trade and smaller profits than they were recently accus- 
tomed to, and prices are being lowered and wages reduced wherever 
practicable. Only a moderate business has been done in the 
warrant market, The market opened firm on Friday at 593. and 
advanced to 59s. 3d., but as there was nothing doing the figure 
again fell to 59s. Monday’s market was quiet, with prices a shade 
easier, a small business being done in the afternoon at 58s. 104d. 
On Tuesday the market was firmer, with business at 59s., one 
month fixed, to 59s. 14d. cash, The market was slightly firmer 
on Wednesday, with busi at 593. 14d. ten days, and 593, 31. 
cash, To-day—-Thursday— scarcely any business was done, and 
the market closed at the previous day’s rates. 

Makers shipping brands exhibit fewer alterations than has lately 
been usual. G.m.b., Se rit 1s. for both Nos. 1 and 3; Colt- 
ness, No. 1, declined 1s. 6d.; No. 3, 6d.; Summerlee, No. 1, fell 1s.; 
Langloan, Nos. 1 and 3, declined 6d. each; Carnbroe, No. 1, 
declined 6d.; Clyde, No. 3, fell 6d.; Govan, No. 1, improved 1s., 
No. 3, 6d.; Calder, No. 1, declined 1s. 6d.; Kinneil, No. 1, 
improved 1s.; other brands unchanged. 

he shipments of pig iron from Szotch ports for the week ending 
the 25th inst, amounted to 8984 tons, showing a decrease of 1341 





as compared with those of the corresponding week of 1875. The | 


imports of Middlesbrough pigs at Grangemouth for the week were 
4955 tons, being 1215 more than in the correspondirg week of last 
year. 


The manufactured iron trade continues dull, and orders are very | 


difficult to obtain, in the malleable department especislly. Makers 
are in many cases compelled to accept lower prices, but no general 
reduction has as om been d. she foreign shipments 
reported from the Clyde for the past week were £11,000 worth of 
machivery, one half of which went to Calcutta, and about a fifth 
to Demerara ; pipes and tubes, £6500, chiefly for Bombay and Rio 
de Janeiro; iron sleepers, £2000 for Bombay ; castings, £1100; 
bars, £2500 principally for Oporto ; dock materials, for Java; 
miscellaneous, £1000; and pig iron 1500 tons, averaging £3 per 
ton. I am informed thatin some of the engineers’ shops trade is a 
little more brisk than it had formerly been since tha beginning of 
the year. Marine engineers are only tolerably well employed, as 
a lull has set in with regard to the shipbuilding orders, Pipe 
manufacturers continue very busy, supplying large home and 
foreign orders. For railway materials just now the demand is only 
moderate. 

Since last week a slight ees is observable in the coal 
trade. The very severe weather induced an increase in the de- 
mand for domestic consumption, and there has been a rather 
better inquiry for coals for shipment, steam qualities being most 
largely sought after. Last week the foreign shipments from Glas- 

ow amounted to 10,500 tons. Household coals are selling in 

lasgow, per 24 cwt, delivered at from 13s, 3d. to 15s. 9d.; the 
wholesale and f.o.b. rates, per ton, being from 8s. to 8s. 9d.; 
splint, 83. to 83, 9d.; steam, 83, to 9s, 9d.; Wishaw main, 7s. to 
7s. 64.; smithy, 133, 6d. to13s, 9d, In the eastern mining counties 
the demand for coals has also improved for thetime. Larger quan- 
tities of coals than usual are being sent from Fife collieries to 
Leith for shipment, and the export trade at several of the other 
ports on the east coast is comparatively heavy. Stocks had, how- 
ever, accumulated to a very large extent at some of the pits, so 
that the supply is far more than equal to meet all requirements. 








A valuable new coal seam has been struck in the neighbourhood 
of Wishaw, the Morningside Colliery bye, oe having got one of 
their pits sunk to the seam known as the lower Drumgray. The 
coal, which is thicker than was expected, is of excellent quality, 
and well known in the mineral fields of Airdrie, Falkirk, and 
other penees, though in the Wishaw district it has hitherto been 
scarcely touched, on t of the upper and thicker seams not 
being yet wrought out. The company’s mineral field extends to 
about ote bape this seam is known to run through the whole 
of it; and it is, therefore, calculated that it will yield about 
1,000,000 tons of coal, giving an av output of 150 tons per 
day for a period of twenty years. Besides the coal there are about 
1,500,000 tons of fire clay, which is a valuable commodity. The 
coal seam was got after about eighteen months’ sinking, at 90 
fathoms under the ell coal, and the seam is 3ft. 3in. in thickness. 

The miners in the West of Scotland are all working away 
quietly just now, there being no dispute of any consequence pend- 
ing. It is by no means certain that the wages question in the 
counties of Fife and Clackmannan will be settled without some 
inconvenience. The employers offered to limit the reduction to 
10 per cent. instead of 15 per cent., but the colliers refused these 
terms, offering to submit the matter to arbitration. Their case 
has been taken up by the Central Board of the Miners’ National 
Association, who, at a meeting held a few days ago in Manchester, 
resolved that a deputation consisting of Mr. Nixon, Northumber- 
land, Mr. Crawford, Durham, and Mr. Gillespie, Falkirk, should 
wait upon the employers, and in the event of their refusing to 
come to terms, that the men should be advised to give in their 
notices, and depend upon the association for support. In the 
meantime the miners are working temporarily at reduced wages, 
and it is understood that the masters have a strong aversion to 
arbitration. 

The Canadian Copper and Sulphur Company, Limited, which 
has recently been reconstituted—the original company now being 
in liquidation—held its first ordinary meeting in the Accountants’ 
Hall, Glasgow, on the 24th, Mr. G. W. Wilson, who presided, 
ee that the object of reconstructing the company was to 
reduce the liability of the shareholders. The concern, as far as 
the directors could see, was not making any profit, and he thought 
the shareholders might make up their iaome to have a further loss 
at next balance, though it would not be at the same rate as in 
previous years. He read a report from the solicitors of the com- 
pany, which stated that when the concern was taken over there 
were nineteen different litigations pending, eighteen of which had 
since been compromised, and negotiations were in progress for 
settling the only remaining one. The chairman then referred in 
rather outspoken terms to his own remuneration, saying that he 
did not happen to be a rich enough man to give his services to the 
company for nothing. He asked for a salary of £1000 a year, 
besides one-tenth of the surplus profits over 10 per cent., and he 
also asked that an equal sum be divided among the other four 
directors. The meeting resolved to adjourn for a fortnight, in 
order that the shareholders might have time to consider whether 
they should agree with these terms or not. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


In some districts, excluding Merthyr and Plymouth, coal pro- 
spects are slightly improved since my last, and at several of the 
largest pits, where two or three days’ work has been the rule and 
a full week’s work the exception, an intimation has been conveyed 
that from the 1st of April constant work may be expected. Pro- 
—_ at Blaenllechan in thejFerndale Valley are improving. 

ixon’s pit at Mountain Ash is turning out goo? yields, and the 
Ebbw Vale Company have a good Irish contract for coal in hand. 
I am sorry to note the recurrence of excessive outputs simply to 
show what can be done. In the present condition of the coal 
trade there is far too much coal worked, as one can see at half a 
glance at the Bute Docks or Penarth rail. Buta pitat Cwmaman 
turning out 300 per diem, has, within the last day or two, trebled 
its output, and though skilfully done I do not think the exhibi- 
tion a prudent one. 

The Dinas Main Colliery are sending large quantities of coke 
into the North of England, where the coke of No. 3 Rhondda will 
come into competition with the famous Durham coke. The 
demand for coke is well sustained, and the prices, 10s. to 11s., are 
such as to tempt ironmakers to stock, in the expectation both of 
an improvement in the iron trade and a marked advance in coke. 

People in Wales are living upon hope as regards the iron trade; 
prices and wages are at a minimum, but still trade continues 
dull. The Dowlais Company seem to be aa successful as any. 
The Ivor furnace, one of Whitwell’s, is now answering well by a 
judicious use of certain cokes, &c. By a slip of the pen last week 
I gave the daily total of 150 to 200 tons pig as the weekly yield. 
This yield will show how indefatigable the management has been, 
for at one time the large furnace of Ivor was regarded almost as 
a failure. 

There has been a rumour of late that Mr. Crawshay would soon 
re-start his works at Cyfarthfa, and another rumour adde that he 
intends making steel rails; I have some faith in the first report, 
but none in the second, and fortwo reasons. Unless I am wrongly 
informed, the Dowlais Company have the monopoly of the Bessemer 

ractice in their district, ont of course would require a heavy return. 
n the next, Mr. Crawshay has added hot blast appliances to his 
works, and he knows that cheap as steel rails may become, iron 
will still be required. Steel, I imagine, will neither suit Canada 
nor India so well as iron, and, English railways where the traffic is 
not heavy will be content for a time to get their renewals in iron, 





| By the way, a fair railway demand may now be expected. The 


present week begins the iron year, and I hear from excellent sources 
that many railways are now preparing to go into the market for 
good supplies. There is a strong expectation that the Midland 
will acquire the Brecon line, in which event a spurt will be given 
in an important district, The Wye Valley Railway is now pushed 
as far as Tintern. 

The chief consignments of iron this week were to Gothenburg, 
750 tons, and to Santos 321 tons. 

The coal exports last week from Cardiff were 3966 tons, 560 iron, 
and 361 patent fuel. From Swansea 17 vessels only left, containing 
4719 coal and 1594 patent fuel; from Newport 19 vessels, with 
8165 coal and 1071 iron, It will be noticed that the shipments of 
patent fuel are on the increase. The make, too, notwithstanding 
an enormous stack held at Cardiff, both by the Gorm and The 
Tind, is very little lessened. The latter continues to receive large 
ree Sy small 4ft., which is now sold freely at 2s. 61. per ton, 
ess 2}. 

I referred last week to the intention amongst tinplate manufac- 
turers to lessen make so as to bring about better prices, This has 
now been carried out by a large number of the principal firms. 
The arrangement is that from April to June the mills shall be 
stopped one week in three, and the penalty agreed upon isa fine of 
£50 to be paid to some benevolent institution. It is hoped by these 
means to improve the sluggish condition of things which exists 
both in Monmouthshire as well as Glamorgan. 

A strike is threatened at the College Ironworks, Llandaff. This 
is a small but compact establishment in the neighbourhood of 
Cardiff, and holds a high class for its coke bars. On the first of 
March notice was given to the men that the works would close 
unless they accepted a reduction of 10 per-cent., and this now they 
refuse to take unless some concession is made in allowing coal for 
the workmen’s houses or they are paid on the short weight system. 
a meetings have been held and prospects of a settlement are 
remote. 

Partial strikes are plentiful at present. Several of the anthra- 
cite collieries continue closed; one or two in the Forest of Dean 
are also on strike, and among the ironworkers the rail straighteners 
continue obdurate, and were last week so ill-advised as to bring 
themselves under the power of the law by having had recourse to 
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HISTORICAL NOTES ON ROLLER SKATES. 
No. IX. 

Mr. Joun Arnenine Topp, of Sacramento, took out a 
patent on the 10th of September, 1872, No. 131,234, for 
the skate illustrated in the drawings which follow. A in- 
dicates the spring and main bottom of the skate; the 
holding-straps are shown attached to the horizontal plates | 
a 6, which are in turn riveted to the plate A. They may, 
however, be attached directly to A, the plates a 6 bei 
dispensed with. Cis an india-rubber loop, the strength 
of which must be proportionate to the weight and skill of 
the skater. It Lary through the staple e, and connects 
the ends of the bent arms dd, which are rigidly fixed to 
the axles of the rollers D D so as to turn with them. E is 
a hollow pillar within which B is fitted, so that one may 








TODD—1i872. 


turn on the other like a sleeve on a shaft. They are con- 
nectad together by the screw and groove e! 7, the connec- 
tion being in the nature of a swivel joint. By means of a 
horizontal flange, B is riveted to the end of the horizontal 
plate A, and the axles of the 
rollers are rigidly connected with 
the hollow pillar E. The pillars 
always stand in a position in- 
clined to each other and at an 
angle with the floor, but the angle 
must be other than a right angle. 
When the skater wishes to turn 
he inclines his feet towards the 
centre of the curve that he wishes 
to describe, causing, the spring 
plate to assume an angle longi- 
tudinally to the floor. The in- 
clined posts are, in consequence, 
turned outward or inward as the 
case may be. The axles, being 
rigidly connected with the hollow 
parts of the pillars, are neces- 
. sarily affected by this movement 

and are thrown out of parallelisu 

with each other, the outer wheels 
moving further apart, and the inner wheels moving 
nearer together. Thus the skate will describe a circle 
whose radius is limited mainly by the elastic loop C, and 
the will or skill of the skater. 

Mr. Oliver H. Dodge, of Jackson, Tennessee, patented 
the skate illustrated by the accompanying sketches on the 
11th of March, 1873, No. 136,711. ii . lisa side eleva- 
tion; Fig. 2a perspective view of one of the trucks; Fig. 3 
a pe ar view of a guide post attached to the under 
side of the footboard; Fig. 4 an end view, and Fig. 5 a 
vertical section of one of the trucks. The footboard A rests 
upon two rocking bolsters B B attached to its under side, 
one at the toe and the other at the heel. To each of these 


FIG.2 
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rocking bolsters is hinged by means of a pin a the 
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swinging bolster C, and to the under side of each swinging 
bolster is fastened the truck-frame D by means of a single 
screw 6 passing loosely through the bolster and screwed 
into the centre of the truck-frame. In each frame D are 
mounted two rollers EE. GG represent two guide posts 
attached to the under side of the footboard A. "These 


end of each a projecting tongue d, which is secured by a 
loose-fitting pin a By thi means the axes of the rollers 
are forced, by simply tocking the foot, to an angle corre- 
sponding with the tion of the foot, the front rollers 
being turned towards the side the foot is inclined to, and 
the rear rollers towards the opposite side. The 

claimed by the inventor as novel in combination with the 
footpiece A are the rocking bolster B, pin a, swinging 
bolster C, screw 0, rollers E KE, and truck D, with the pro- 
jecting tongue d hinged by the pin e in the forked and 

velled end of the post G. 

Mr. Washington Parker Gregg’s American patent of 
April 22, 1873, No. 138,018, a not be described, as it is 
precisely the same as the skate patented by Mr. Gregg in 
this country in October, 1869, and described at page 129 
of our current volume. A re-issue of the American 
patent of July 25th, 1865, No, 48,929, was ted to Mr. 
Gregg on the 2nd of December, 1873, No. 5707. We 
described and illustrated the English patent for this skate 
on page 102, and as the re-issue is sobetinithalty the same 
we heed only place the fact on record without further 
remark, 

We have now brought the history of the subject down 
to the end of 1873, which was a very uneventful year in 
the annals of roller-skating, no patents being taken out in 
this country, and only two in America. 

The year 1874 opens with Mr. Malcolmson’s patent, 
No. 1620, dated May 7. Three different forms of skate 
are described in Mr. Malcolmson’s specification. igs. 1 
and 2 show respectively a side elevation and bottom plan 
of the first modification, in which A is the skate-stock; 
BB! two brackets fixed thereto; C is a frame which serves 
to hold the axle D of the front roller E. ‘This frame is 
provided with a spigot F, split at & which passes through 
a circular hole in the bracket B. C'! is another frame for 
the axle of the two rollers E' E'', kept asunder by means 
of the collars ee! and arme. This frame is also provided 
with a spigot F', split at f', which passes through a circular 
hole in the bracket B'. These spigots F F! are united by 
means of a flat steel spring G, screwed in its centre toa 
bracket H, and fitted into the split parts / /', being held 
therein by means of pins or rivets g. Fig. 31s an elevation 
and Fig. 4 a plan of another mode of carrying out the inven- 
tion, A is the skate-stoeck; B B' the frames which hold 
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MALCOLMSON—1874. 
the axles of the front roller © and double back rollers 


C' C1, These frames are each fixed to flat steel springs 
D D , screwed to the skate-stock A over two parts cut out 
at E and E', the space being filled up by a sheet of india- 
rubber F F', if found desirable; the skate-stock A resting 
on the flat steel springs D D', allows an easy twisting 
motion to be given, whereby great facility for makin 

curves or other evolutions is obtained. Another form o' 
Mr. Malcolmson’s skate is shown in side elevation in 
Fig. 5 and in plan at Fig. 6, in which the frames C C' for 
mupporting the axles D D' of the rollers are fixed to the 
blocks K K', passing through the brackets B B', and 
attached to the spring G, which in this case is placed 
vertically instead of horizontally, as in Figs. 1, 2, 3, and 4. 
It is hardly n to say that Mr. Malcolmson was 
the defendant in the now well-known case of Plimpton v. 
Malcolmson, which was tried before the Master of the 





drop low enough to receive in a slot formed in the lower 


Rolls at the end of last January. The learned judge pro- 





nounced Mr. Malcolmson’s skate to be a decided infringe- 
ment of Mr. Plimpton’s patent, the only difference between 
the two, in Sir George Jessel’s opinion, being the substitu- 
tion of a steel spring in the former skate for a ball of 
india-rubber, as used by Mr. Plimpton, for the pu of 
controlling the convergence of the rollers. This difference 
his lordship thought was a disadvantage, as there was no 
method of varying the intensity of the controlling action 
in Malcolmson’s skate. We alluded at length to the trial 
in a leading article in our issue of Feb. 4, to which we 
must refer our readers for further information. The first 
two modifications of Malcolmson’s skate, it will be observed, 
are entirely different to the third, which was the one in 
dispute at the trial above mentioned. Plimpton’s skate 
was described and illustrated in Toe EnatEer of Feb. 18. 

The Hon. W. E. C. Stanhope, a son of the Earl of 
Harrington, the patentee of the next skate which we 
have to mention, comes of an inventive, family, the 
“Stanhope” press and the “Stanhope” lens having 
been due to the ingenuity of a celebrated namesake 
and collateral ancestor. Mr. Stanhope’s patent is dated 
June 4, 1874, No. 1940, and the improvements which con- 
stitute the now well-known “bicycle skate” consist in 
applying to the sole plate of the skate immediately under- 
neath the ball of the foot a central roller supported on 
centres secured to the brackets, which may be adjustable 
or permanently fixed to the sole plate. Behind this roller 
a brake wheel is placed at a slightly higher elevation, and 
of a smaller diameter than the front or skating wheel, and 
is so arranged that by lowering the heel the movement of 
the skater may be checked or stopped at will. The rollers 
are composed by preference of a disc of india-rubber or 
leather compressed between two metal flanges, so as to 
form a semi-yielding substance for the periphery 
of the rollers. Fig. 1 represents the skate in 
elevation as it would appear when attached to the 
foot. Fig. 2 is a bottom plan of the skate. The sole-plate 
ais secured to the boot by clamps or straps, and by the 
heel screw 6. The brackets ¢ c, under the ball of the foot, 
may form part of the sole-plate a, or be connected thereto, 
so as to be adjustable. They serve to support the skating 
wheel d, which is provided with a tire of leather, or other 
suitable material, so that it shall revolve noiselessly, and 
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without slipping. The back wheel e, which gives addi- 
tional steadiness to the skater when standing, is of smaller 
diameter than the skating wheel d, and is supported in 
brackets forming part of the brake lever f. This lever is 
secured to the sole-plate by its fulcrum /', its normal 
position being maintained whilst skating by means of the 
spiral spring g, at which time the brake e! is kept clear 
from the periphery of the wheel d; but in the event of 
the skater wishing to check or stay his progress, the heel 
must be lowered, so as to compress the spring and brin 
the wheel e into contact with the floor, the action of whic 
forces the brake e' into contact with the tire of the wheel 
d, and so, in proportion to the pressure exerted, retards or 
stops the progress of the skater. The journals supporting 
the skating wheel in the brackets cc are provided with 
spiral springs, so placed that they will maintain such 
wheel in a true central position between the supporting 
journals, and at the same time allow it to yield to the 
action of the foot when striking out whilst skating. 

Mr. John H. Fenton, of Indianepolis, whose name has 
already occurred in these articles—see p. 223—patented 
the skate shown in the following sketches, in the United 
States, on the 9th of June, 1874, No. 151,768. Fig. 1 is 
a side view, Fig. 2 a vertical cross section taken on the 
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line « x, and Fig. 3 is a horizontal section of Fig. 2 taken on 
the line y y. A represents the skate stock, B the bracket, 
and C the rollers. The bracket consists of a plate D, 
having four pendent arms E, through which the spindle F 
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on which spindle the rollers revolve. The plate D 
is provided with two pivots G, one on each side and oppo- 
site to each other. H are boxes or caps which receive 
the pivots, and which are fastened to the sole of the skate 
by screws or rivets, as seen in the drawing. I is a spring, 
of india-rubber or other suitable material, which is placed 
between the plate and the sole. The brackets are placed 





transversely across the sole, and the boxes or caps on the 
pivots are so formed that the bearing or weight of the per- 


son skating is received by the springs I, the elasticity of 
which gives sufficient flexibility to allow the foot to be 
turned in or out to guide the skates, while the pivots con- 
fine the bracket and rollers to their places. 








CLAY-GRINDING MILL. 

Our engraving on page 247 represents a strong clay-grinding 
mill, with a fixed pan 9ft. in diameter, 16in. deep, and four 
revolving rollers 4ft. in diameter, constructed by Messrs. Hind 
and Son, Central Tool Works, Nottingham. 

The machine is driven by an overhead bevel wheel and pinion 
2hin. pitch, containing 117 and 26 teeth respectively. Two of 
the rollers are 18in. wide on the faces. They are cast solid, and 
weigh three tons each. They revolve on solid plates near the 
centre of the pan, grinding the clay. The other two rollers are 
l4in. wide on the faces. They are cast hollow, and weigh one 
ton each, and revolve near the outer part of the pan. and force 
the clay through perforated plates. Both the solid and the per- 
forated plates are 2in. thick, loose, and quite independent of the 
bottom of the pan, so that they may be readily replaced by new 
ones as the old ones wear. The clay is raised by a scoop elevator, 
driven by mitre wheels above the mill, and then slides down a 
shoot into the pan, where it is ground ; after which it passes 
at once into barrows or trucks down an inclined plane of 
wrought or cast iron plates. 








INSTITUTION OF NAVAL ARCHITECTS. 


Tur 1876 session of the Institution of Naval Architects com- 
menced yesterday morning, at twelve o'clock. The President, 
Lord Hampton, occupied the chair. 

The following is the annual report of the council :— 

** The council are glad to report that the finances of the Institu- 
tion continue in a sound and satisfactory condition. The balance 
brought forward at the commencement of thecurrent year, 1876, was 
£487 19s. Of this, £354 16s. 10d, has since been paid in discharge 

. of liabilities then outstanding ; and after the payment of all the 
debts incurred last year, there remained a balance of £135 2s. 2a. 
towards future expenditure, in addition to the ordinary income 
of the Institution. The estimate for the current year is 
also satisfactory. In their report last year, the council recom- 
mended to the serious consideration of the embers and associates 
the report of the Royal Commission on Unseaworthy Ships, and 
the ‘ Merchant Shipping Acts’ Amendment Bill,’ which was then 
before Parliament. Want of time necessitated the withdrawal of 
that bill, but a short measure was introduced at the end of the 
session, to meet what were considered to be urgent matters for 
legislation before the coming winter. This measure is only to con- 
tinue in force until the first day of October this year. A new bill 
has now been brought before Parliament, to make permanent the 
provisions of last year. The council considered this a matter of 
such importance to the members and associates of the Institution 
that they appointed a committee to report upon the bill. 

“The council last year also drew attention to the fact that the 
classes of the Royal Naval College at Greenwich, of which the 
School of Naval Architecture and Marine Engineering forms a part, 
were open not only to the royal navy and the royal dockyards, 
but also to private students, and they expressed a hope that ot 
owners and builders, naval architects, and marine engineers, would 
not fail to give the full benefit of the advantages which the 
college affords to those in whose professional education they have 
interest or responsibility. They are sorry to find, however, that 
out of the nine private students at present at Greenwich, only 
four are English, the rest being foreigners. In compliance with a 
request contained in a letter addressed to the President by the Lords 
of the Committee of Council on E.lucation, on behalf of the Loan 
Exhibition of Scientific Apparatus at South Kensington, the 
council have resolved to co-operate with their lordships 
in the following matters, viz.: (1) In making a collection of 
models, apparatus, and drawings, illustrating the history of naval 
architecture, and marine engineering. (2) In holding a recep- 
tion of distinguished foreigners interested in naval science. (3) In 
attending conferences at Kensington ; and (4) In placing a series of 
Transactions on the table of the Exhibition. A letter has been 
received from tlie Franklin Institute at Philadelphia, U.S.A., 
offering the free use of its library and reading-room to all members 
of the Institution who may visit Philadelphia during the Centennial 
Exhibition. Members and associates wishing to avail themselves 
of this invitation should apply to the secretary for a letter of intro- 
duction. The council have had much pleasure in granting leave to 
the Imperial Royal Naval Department of the Austro-Hungarian 
Government to translate and reprint, for the use of their naval 
officers, some of the papers which have been read at our meetings. 
The council have to deplore the loss by death of two of their num- 
ber, Mr. Thomas Lloyd. C.B., and Mr. Joseph Large; one honorary 
associate, Admiral Sir Baldwin Wake Walker, Bart., K.C.B.. and 
seven associates, Rear-Admiral F. A. Campbell, Captain J. G. 
Goodenough, R.N., Mr. William Dudgeon, Mr. William Haw- 
thorn, Mr. Evan Leigh, Vice-Admiral C. G. Robinson, and Mr. 
Charles Vignoles, F.R.S.” 

The Grand Duke Constantine was elected| an honorary member. 

The President then said: Gentlemen, I am happy to meet you 
assembled here for the important objects which we have in view, 
and I am glad to see so numerous and influential anattendance. It is 
not my intention on this occasion to deviate from the practice which 
has obtained from the commencement of this Institute that your 
President should open theannual session by some few observations, 
but it is my intention to reduce those observations within the 
narrowest compass which may be consistent with the objects 
which we have in view. The papers that are coming before you I 
think I may say without exaggeration are not only of very great 
but of unusually great interest and importance. They are papers 
bearing directly upon those national questions which are now 
interesting the public mind to an unusual extent, and I think with 

such papers awaiting our attention and with somewhat limited 
time to give to them, it would be presumption on my part, if 


merely from the fact that Iam one of many who take deep interest 
in these questions, I were to detain you by entering into details on 
these great questions, knowing as I do the able papers and the 
iuteresting discussions which are immediately to follow. But as 
it is consistent with custom, and therefore I think my duty, to 


ing you on the gradual an 1 constantly growing success and import- 
ant status of this Institution. Fon bese heard in the report 
which has just been read to you that the main consideration 
which influences so greatly the prosperity of all institutions, namely 
‘our financial condition, is of the most satisfactory character. 
e find another important fact in the | desire on the part 
of gentlemen of various ‘professions, oan different parts of the 
country, to become membersof this Institution, and to have the 
aoe of contributing to those useful subjects with which we 
ave to deal. Another gratifying proof of the grewing prosperity 
of this Institution to which I wish to call your particular attention 
is found in the large number of very able papers which have been 
sent in to be read to us during our meetings. There was a time 
some very few years ago when I was not without apprehension that 
from the somewhat diminished number of papers which were pre- 
sented to us, interest in the great subjects which we consider here 
was somewhat declining; but I am happy to say any such appre- 
hension has been removed for the last year or two, and upon this 
occasion the number of papers which have been sent in is so large 
that I fear there may be some difficulty in having all of them read 
and discussed during the time at ourdisposal. All of you who are 
in the habit’of attending these meetings are aware that whenever 
there has been too great a number of papers, it has been our prac- 
tice from time to time to arrange that particular papers should be 
taken as read and published in our Transactions. Well, gentlemen, 
this is a resource to which under the pressure of want of time we 
have sometimes had recourse, but I think you will agree with me 
that it is not a satisfactory course, especially to those gentlemen 
whose papers are not read, because it 1s very possible, indeed quite 
certain, that out of a vast number of papers some will be on more 
interesting subjects than others, and some will be more ably 
written than others, but every writer of a paper is sure to consider 
that his own paper is written with the greatest ability, and on 
the most interesting subject. Therefore it cannot be satisfactory 
to the writer to have his paper laid aside, only to be read by those 
who subse juently study our Transactions. Well gentlemen, I fear 
it is oaly too probable that we must resort to some measure of 
that kiud at our present session, and this leads me to ask 
you whether it may not be desirable to make some change 
in our usual modes of proceeding, with the view of accom- 
modating a larger number of papers. Many of you will, doubt- 
less, recollect that on one occasion we extended our session to four 
days instead of three. We met then, in the first instance, at 
Kensington, but we have never since repeated that plan. I think 
if the number of papers becomes so great as to make it incon- 
venient or impossible to consider them during three days, it may 
become desirable to extend our meetings to four days. Some 
gentlemen, however, do not consider that desirable, and there is 
another suggestion that I would venture to submit to you, that is 
whether it may not be desirable that our meetings should not be 
strictly limited, as they have been, to one occasion in the year. It 
has been suggested, and I myself think it is worthy our considera- 
tion, whether.we might not have a second meeting in the course of 
the year, to be held at one of our great shipbuilding outports. I 
only throw this out for future consideration. With a view to 
facilitate our proceedings on this occasion, the council have, as far 
as they have been able, arranged the papers into classes, and pre- 
cedence has naturally been given to om which relate to the great 
questions now so fully discussed with regard to our ships of war, 
and if you look at the programme for this morning, I think you 
will see that it is difficult to overrate the importance of the papers 
that you will now hear read. The first is by such a high authority 
as Mr. Barnaby, on “‘Ships of War.” ‘The second is by Mr. 
Brassey, on ‘‘Unarmoured Ships.” The third is by Lieutenant 
Goulaeff, of the Imperial Russian Navy, on those singular vessels 
of which we have lately heard so much, ‘ The Circular Iron 
clads ;” and a fourth is on ‘‘ Cellular Ships of War.” Another, 
which, no doubt, will be of very great importance, is by Mr. Reed, 
on “ Austrian Ironclads.” Well, gentlemen, these papers relate to 
those questions which are now being so largely discussed, and which 
are exciting so very much interest both in and out of Parliament. I 
have already said that it would be presumption on my part, and a 
waste of your valuable time, if I were to enter into anything like 
details, or any extensive statement of such views as I may myself 
have been led to form on these questions ; you will all be desirous 
to Teo as soon as we can to the consideration of the papers ; 
and I will only say, that I do most earnestly hope that our discus- 
sions in the course of this day may tend to throw a good deal 
of light upon the great questions involved in these papers, namely, 
the best construction of our ships of war, and the comparative 
strength of armour and of guns. The paper by my honourable 
friend Mr. Brassey is one which I am sure we shall all hear with 
interest. It is on a subject upon which, I confess, I have myself 
for some time felt strongly, namely, the extent to which the policy 
of this country requires that we should have a large fleet of 
unarmoured but heavily armed vessels for the protection of our 
commerce, and attacks upon the commerce of our opponents. 
And, gentlemen, there is another question which is comparatively 
new, and upon which I hope we shall hear an interesting paper 
read to-day. I mean the new sort of attack against which the 
ships of England will have to defend us. Hitherto we have only 
thought of attacks above the water, but now we have to consider, 
not only how we are to be protected above the water, but how our 
ships are to be protected below the water from the attacks with 
which they will doubtless have to contend from rams and torpedoes, 
Hitherto, I am sorry to say, the effect of the ram has been chiefly 
exercised upon ourselves. I hope that will not continue to be the 
case, but that we shall consider well how to make it available 
against our enemies, and, above all, how to protect our- 
selves. It is with this view that I think great interest 
will attach to the paper which we are to hear this morning from 
Mr. Boolds on ‘‘ Cellular Ships of War.” That is somewhat a new 
phrase, but I suppose Mr. Boolds will tell us it only means an 
extension of that mode of shipbuilding which has been in _— 
both for merchant ships and men-of-war for a long period of time— 
the system of water-tight compartments. Upon this question I 
have no doubt Mr. Boolds will give us very interesting views. 
These are the questions with regard to our men-of-war that we 
have toconsider. Not less interesting I think are the questions 
which are now being so widely discussed with regard to our 
mercantile marine. There is, as you know, a Merchant Shipping 
Bill at this time receiving the consideration of Parliament, and i 
am glad to think that we have a gst our bers present no 
less than three or four distinguished members of the House of 
Commons who are as competent as any men in this country can 
be to give good practical advice to Parliament upon this 
question. I certainly am one who look with extreme anxiety 
to the great importance of this Merchant Shipping Bill 
being passed in the most acceptable and useful form. When 
I say “‘ acceptable,” I mean that I desire to see it passed in a shape 
which shall not give just offence or excite reasonable alarm on the 
part of the shipowner, while it shall protect those who navigate 
the sea from those dangers to which they have been too much 
exposed. Last year it was my duty to call attention in my 
opening observations to the report which we had then recently 
received from the Royal Commission which sat upon this subject. 
Now we are to reap the fruits of that report, and I hope that both 
in Parliament ani among the public there will be no shrinking 
from what I believe to be the real condition of our mercantile 
marine at the present moment. Perhaps the public in general are 
hardly aware of the striking fact that our mercantile marine con- 
sists at this moment of not less than 12,000 ships over 100 tons. 
I have reason to believe, from information I have received upon this 
subject, that it would nct be an unfair division to say that they may 
be divided into two not very unequal halves, one being class ships 
as fine, if not finer, than any other merchant ships in the world, 
while the other and somewhat smaller half are unclassed ships, 
and Tam afraid that no inconsiderable proportion of them are not 








uiake some few observations which may be appropriate to the 
commen-e nent of a new session, I cannot refrain from congratulat- 


lodking for the decision of Parliament, and I think 
I shall only the sense of many of those who hear me when 
I my hope that some mode will be adopted of classing the 

part of ships and taking proper care that they shall be 
worthy of being classed in the merchant ships of England. Gentle- 
men, papers bearing upon these interesting matters relating to the 
merchant service will be found in our list, and one perhaps on the 
importance of which ali professional men who hear me _ will 
agree, but of which I believe the public at large have very 
little idea indeed, is on the importance of having our iron- 
clad marine of proper metal. I am afraid that no inconsider- 
able proportion of the casualties which have befallen our 
merchant service have arisen from the fact that all our iron ships 
are not built of quite as good iron as they ought to be. And I am 
very glad to find that one of the en to be submitted to you 
this evening is on the quality of the iron which is used for the 
building of our iron ships. To-morrow there will be another paper 
on the quality of the steel. Now, these are questions of practical 
po ae or | mag and I think that whatever information may be con- 
tributed by competent persons will be extremely valuable, and will 
help to improve the state of our merchant service. There are 
papers on other subjects, such as pumping and ventilation, hydraulic 
propellers, and various other most interesting questions with regard 
to our merchant service, but I will not detain you by further refer- 
ence tothem. Such are the subjects which you will have to con- 
sider and discuss during the next three days, and I venture to say, 
without exaggeration, that I know of no body of men by whom 
such subjects can be di 1 with such good hope of practical re- 
sults as the body of men which I have the honour of addressing. 
We see here several distinguished naval officers, eminent naval 
architects, eminent engineers, and great shipowners, assembled 
together to listen to papers by competent writers, and discussions 
by competent judges. I cannot myself believe that such papers 
and such discussions can be carried on and considered by a body of 
gentlemen so highly competent without contributing greatly to the 
welfare and the best interests of this country. I will conclude 
these few introductory observations by expressing my earnest hope 
that for many years to come this Institution may grow in success 
and importance, and continue to promote those great and desirable 
ends for which it was first established. (Loud applause.) 


DISCUSSIONS. 

A paper by Mr. Barnaby, ‘‘On Ships of War,” which will be 
tonal on p. 243, was then read ; in the course of the discussion on 
this paper, 

Sir Spencer Robinson complained of the delay on the part of 
the Admiralty in constructing torpedo vessels. Many years had. 
elapsed since the necessity for them was apparent, and many plans 
had been prepared, but no such ship had yet been corel, 

Mr. E. J. Reed said that from the numerous letters which he . 
had received from different quarters, it was evident that the opin- 
ion of competent men was decidedly settled in favour of auxiliary 
vessels to defend armoured slips from rams and torpedoes, but he 
wished to know how far naval officers considered it practicable to 
skeep such auxiliaries in company with ironclads on sea service. 

Mr. Scott Russell recommended a further extension of the system 

of water-tight compartments. 
Mr. Lamport thought that in time our own private builders 
could construct a fleet of torpedo ships within a few months, and 
therefore the danger arising from want of decisionat the Admiralty 
in reference to this matter need not weigh heavily upon the public 
mind. 

Mr. Barnaby, in reply, said England in time of necessity could 
readily obtain from private owners ships that were admirably 
adapted for torpedo boats. 

A vote of thanks was accorded to the author of the paper. 
Mr. Brassey’s paper ‘On Unarmoured Vessels,” which will be 
found on p. 256, was next read ; in the discussion on which, 
Sir F. Grey was of opinion that the unarmoured fleet at present 
at sea was insufficient for the purposes for which it was required, 
including the training of young seamen. 
Captain Scott recommended the construction of belted cruisers, 
Mr. E. J. Reed expressed his opinion that the Inconstant was a 
thoroughly good vessel for the purposes for which she was designed. 
He thought it was a fatal mistake to imagine that unarmoured 
vessels should only carry light guns. 
Mr. Wm. Denny thought little reliance could be placed on the 
ships of the mercantile marine in time of war, as the very best of 
them were built on the very narrowest margin of stability. 
Lord Lauderdale thought the country should be prepared with 
large war ships, and then when peace was disturbed, fast merchant 
ships could easily be fitted out to protect the trade. 
Sir Spencer Robinson considered a large force of unarmoured 
ships of war essential for the supremacy of England on the seas, 
Lieut. Hall differed from Mr. Reed, and was of opinion that 
unarmoured vessels should not have heavy guns which required to 
be worked by machinery. A large number of lighter guns would 
be more likely to be efficient. 
The President expressed the thanks of the meeting to Mr. 
Brassey for his paper. 
Mr. Brassey, in reply, expressed his regret that so large a propor- 
tion of the money which Parliament voted for naval purposes 
was spent not in the creation of addition naval strength, but in 
the maintenance and — of the ships already existing. He 
also recommended mixed armaments. 
Lieutenant Goulaeff’s paper ‘‘On Circular Ironclads ” (see p. 
244) was read; in the discussion which followed, 
Mr. Samuda said he had calculated that the mechanical power 
which the circular vessels required to overcome resistance was five 
times as great as that which was necessary for an ordinary ship. 
The only places which such vessels were suited for was where forts 
were required to be stationed, but at the same time not attached 
to the bottom of the sea. 
Mr. Froude said that from the experiments which he had car- 
ried out he found that Mr. Samuda’s calculation as to the resist- 
ance of ships of the Popoff type was nearly correct. He did not 
think such vessels could ever be made to attain a high speed. 
Mr. Barnaby said that circular ships might be well adapted for 
use in shallow waters, but he did not think they could ever be 
regarded as sea-going ships. 
Mr. J. Reed said he had sailed many hundreds of miles in 
the Novgorod in the Black Sea, and was much gratified at the steadi- 
ness of the vessel. He thought, however, the form would have to 
be modified in order to attain a high speed. 
Mr. Scott Russell said that the great advantage of the circular 
form was that with a given quantity of material it afforded the 
test cubical contents, but if speed was desired the vessel would 
ave to be made to approach the ordinary well-known form. : 
Further discussion on the paper was then adjourned, the presi- 
dent stating that the counzil would take into consideration the 
best mode of reviewing the question at a subsequent period. 
Mr. Boolds’ ay **On Proposed Cellular System of Building 
ar” 





for Ships of (see p. 246) was read; in the discussion 
which ensued, ‘ 
Mr. Samuda said the extent to which the system of water-tight 
compartments now prevailed was not generally known. If the 
bulkhead doors of the Vanguard had been closed she would not have 
sunk, 

Mr. E. J. Reed said the principle of the paper was no doubt 
thoroughly sound, but it had been understood and acted upon for 
years . The Warrior had 92 compartments, the Achilles 106, 
the Alexandra 115, the Devastation 104, the Dreadnought 101, 
and the Inflexible would have 135. 

Admiral Selwyn considered that a central division of the whole 
ship with asystem of wing passages would be quite sufficient. 

Mr. F. K. Barnes said if Mr. Boolds’ recommendations were 
adopted it would in reality remove the ballast from the bottom of 
the vessel to the decks. 





worthy of the reputation of this country as a mercantile nation. 


Well, gentlemen, here of course is the ground upon which we are ” 





A vote of thanks was passed to Mr. Boolds, and the meeting 
then adjourned. 
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ON CERTAIN AUSTRIAN IRONCLADS.* 
By E. J. Reep, C.B., M.P., Vice President. 
HAvIine recently had occasion to ask my friend, Herr Romako, 
the chief constructor of the Imperial Austrian Navy, for some 


have the sanction of that di ished officer, Admiral 
Péckh for taking this step, and because Herr Romako has for 
a long time been a member of the Institution. It will be seen, I 
think, from the few remarks I propose to offer on these vessels, 

in their case, as in many previous designs, Herr Romako has 
displayed that a ability and. original? which some 
years ago induced us to record his name upon of our Institu- 
tion with much pleasure. 

The first ship which I p to mention, and very briefly to 
describe, is the new ironclad off, now under construction at 
the works of the Stabilimento Technico, at Trieste. This 
and admirable establishment took the contract for the hull, engines 
and boilers in A’ last. I will first give the general dimensions 
and particulars of the ship, and afterwards make a few observations 
upon the more marked features of the design. The fo! 
figures give her dimensions, calculated elements, &c. 
between the perpendiculars, 286ft. 11}in.; length, bee . 
1jin.; breadth on the waterline, 62ft. 9in.; extreme breadth to the 
outside of armour, 71ft, 1}in.; depth of hold, 34ft, 9in.; draught of 
water, aft, 26ft. 7hin.; draught of water, forward, 23ft. lin.; dis- 
placement with the half of provisions, 7390 tons; area of the 
midship section, 1301 square feet; area of the load water line 
14,308 square feet ; height of metacentre above centre of gravity of 
displacement; 14°623ft.; height of metacentre above water, 4°770ft. ; 
distance of the centre of gravity of displacement before the mid- 
ship section, 3°356ft.; depth of the centre of gravity of displacement 
below water, 9°853ft.; co-efficient of lacement, 0°582ft.; 
co-efficient of waterline, 0°782ft.; 20-efficient of midship section, 
0'82ft.; displacement of an inch immersion at the load water line, 
34°47 tons ; weight of armour and backing, 2160 tons; the arma- 
ment consists of six Llin. Krupp guns. of sails, 12,165 square 
feet; cost of hull, estimated, £172,790; cost of engines and 
boilers, estimated, £81,715; nominal horse-power, 3 number 
of cylinders, 2; diameter of cylinder effective, 125in.; length of 
stroke, 4ft. 3in.; Griffiths propeller, diameter 23ft. 6in.; pitch, 
24ft.; number of blades, 2; revolutions per minute, 70; number of 
boilers, 4; area of fire-grate, 850 square feet; heating surface, 
25,500 square feet ; mee nae goad surface, 1800 square feet; pressure 
of steam, 301b.; number of furnaces, 36; mean indicated horse- 
power, 8000 ; speed, estimated, 14 knots, 

From these s it will be seen that although we are not 
dealing with a ship of the Inflexible (English) or of the Dandolo 
(Italian) type, in which armour of excessive thickness td ow mg 
over a central citadel of extremely limited extent, we, nevertheless, 
have a very powerful ship indeed, with armour of apparently about 
13in. to 14in, thick, and with a concentrated battery of llin. 
Rive gn each hee oe I aes about 27 tons, The ship 
has a belt of armour extending from the stern to within about 30ft. 
of the foremost perpendicular, where it terminates in a transverse 
armoured bulkhead, and a stout iron deck going forward to the 
stem at about 7ft. below water. It would appear from this that 
the Austrian authorities consider that a strong iron stem, sup- 
ported by a stout deck near the point of the ram, is sufficient for 
ramming p' 8, whereas in our navy we have thought it better 
—beginning, if I remember rightly, with the Rupert and Hotspur— 
to keep the bow armour, and it down at the stem to con- 
siderably below the ram point. e may take it for ted, I 
think, that the latter, or English, arrangement would at least have 
the advantage of ing the ram bow from much local damage 
in ramming iron vessels, and this is no doubt very desirable where 
a ship is ——_ primarily as a ram—as were the Ru and 
Hotspur— le, on the other hand, where the ram is a sub- 
ordinate feature—as in the Tegetthoff—it may be unnecessary to 
burden the bow with so much armour protection. It is worth 
while to observe in this connection that the Austrians, who have 
had practical experience of the effects of ramming in actual war- 
fare, have wenn are — and most powerful ship, “- 

a very + length of under-running or jection, as shown 
in the p meando ig. 4. The projection is Ofh, from the stem at the 
load water-line, and 19ft. from the stem head. 

I observe next, in this ship the Austrian Admiralty have adopted 
an improvement in armour to which I have for a long time 
attached great importance—I refer to the getting rid for the most 
part of great curvature. Of course armour plates, if carried 
round the ends of a ship, must be bent to the curvature of the 
water lines, and when embedded, so to in the sides of a 
ship of ordinary form and curvature—as has been usual in sea- 
going ships-~they must also be bent crosswise. Now this double 
curvature of the plates is not only an expensive process, but it is 
also injurious te the armour plates in some degree. To foreign 
Governments which do not make their own armour plates, and 

i to the Governments of countries very remote from 
England, the system will further be attended by extreme difficulty 
in replacing plates injured in battle. This could hardly be accom- 
plished by the slow and expensive of sending accurate 
moulds to England for the guidance of the manufacturers. By so 
designing the ships that the armour plates have only to be curved 
in one direction, all these disadvantages and difficulties are practi- 
cally got rid of, and therefore, in recent ships which I have had 
occasion to design for foreign Powers, I have carried out this prin- 
ciple, and Herr Romako, in a letter to me, says :—‘‘ With your 
encouragement I have undertaken to give the stern a form which 
enables the bending of the plates to be performed in only one 
way.” I believe Iam right in saying that Mr. Barnaby and his 
colleagues at the Admiralty, as far as practicable, attend to the 
same thing, although it is, of course, of very much less importance 
in our navy than in navies which depend upon foreign supplies of 
— and which are without machines for bending armour 
plates. 

The next feature to be remarked in this ship is that the battery 
is of the projecting type, which so greatly facilitates the obtain- 
ment of direct fire ahead and astern a midship battery without 
excessive recession of the unarmoured parts of the ship before and 
abaft the battery. The Admiralty constructors and myself intro- 
duced this ——— in many cases of upper deck hatteries in 
ships designed while I was at the pean Bor we notably in the 
case of the Audacious class), but I do not the same thing has 
been done at the Admiralty in the case of the main deck battery. 
T have, however, done it myself in several ships for foreign Govern- 
ments, since I left the Admiralty, and I give examples in Fig. 1 
and 2, which represent outline sections of the Kaiser and Deutsch- 
land (German), and the Almiranti Cochrane and Valparaiso 
(Chilian) armour clad ships. I cannot recall to mind any previous 
cases in which this has been done, or even proposed, for main deck 
batteries, but it probably was, at least before, and 
Ihave a vague recollection or impression that Cai Symonds or 
Captain Scott once suggested it. My present object is, however, 
simply tosay that in adopting the system Iconsider thatthe Austrian 
Admiralty have acted wisely, for it has many very great advantages, 
and no disadvantages of any moment that I have been able todiscover 
even in a seaway. If Mr. Barnaby and his colleagues will excuse 
me for saying so, I think the Alexandra might have been improved 
by these means, for in her the fore-and-aft fire has only been 
secured by an enormous depth of recession of the sides beyond the 
battery, and a corresponding contraction of the upper deck, and 
other accommodation. In the T off the overhang is very 
low and considerable in amount, the battery projecting between 
4ft. and 5ft., the spread commencing at 18in, e the water, and 
terminating at 4 height of 6ft, 
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Figs. 3 and 5. It consists in di the 
sides of the into curved indentations in wake of the as 
there tioned to me by Herr Romako, as that 


more particularly this feature, he says :—‘‘ The ship Ti off is 


















































in many regards a novelty, its casemate allowing an all-round fire, I nae 
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avoiding at the same time, by its particular form, the dangerous 
projection of the muzzle of the midship guns, in consequence of 
experiences acquired in the battle of Lissa, but which are very 
little known even in our own navy.” It will easily be seen that in 
addition to the advantages ed, this depression of the 
= likewise possesses the advantage lit designers chose to avail 
emselves of. it) of affording increased horizontal training for the 
guns, by bringing the pivot in from the line of the ship’s side, and 
as the armour comes in with the pivot, thisend is a ed without 
that enlargement of the port which would otherwise attend it. 
The plan in Fig. 3 further shows that the Tegetthoff is also to 
be furnished with a transverse bulkhead abaft the foremost gun, 





an arrangement which will prevent the battery from being raked 
in chasing. This improvement exists in the ‘liessete, where it 
was, I believe, introduced for the first time by the rev 
Admiralty constructors. The foremost bulkhead of the battery 


‘is inclined forward at a considerable angle to within about 4ft. of 


the middle line, where it becomes transverse, as shown. Imme- 
diately over this foremost portion of the battery at the middle is a 
very strong pilot tower, standing well up above both the gunwale 
jew the forecastle. This shows that the Austrian officers, who 
have been in an action with ironclads, do not consider such towers 


unnecessary. 
FIG-4> ee 




















The above appear to me to be the Y per features of the 
Tegetthoff. It may be interesting to add that while the outer skin 
and angle irons of the hull are of iron, all the remainder is of 
Bessemer steel, varying in tensile strength from 30 to 33 tons per 
square inch of section, and org this, as I am informed, in 
combination with 25 per cent. of ductility. This Bessemer steel 
is produced very per onge be: Styria and Carinthia, from which 
districts of Austria the chief supplies for the, Tegetthoff are 
derived. I may further add that in designing this ship much con- 
sideration has been given to both strength and sub- 
division, by means water-tight eads between the coal 
spaces and the boilers, and elsewhere. 

I have not hesitated in describing this ship, as above, to mention 
its various novel features in relation to similar improvements in 
our own navy where these have taken oo because the whole 
design, with its many meritorious novelties and combinations, 
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this great object, rather than from scheming improvements ome | 
for the sake of displaying originality. I trust this Institution wi 

concur with me in thinking that our thanks are due to the Austrian 
Admiralty for enabling me to describe, at least in outline, their 
newest and most important ironclad ship. eye I ought to 
say, with reference tothe very low estimated cost of the Tegetthoff, 
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that the sums which I have given do not, I believe, provide for 
anything more than the bare hull and engines. 

conclusion I may mention a very striking instance of conver- 
sion which has taken place in the Austrian navy, to which I mado 
a slight reference recently in Parliament. When last at Trieste 
I was much interested in finding that certain wood built ironclads 
of an early date—the Kaiser Max, the Prinz , and the Don 
Juan—were being taken to pieces, with the object of replacing 
the wooden hulls with hulls of iron, advantage being taken of the 
superior lightness of the iron hull by provi fer a considerable 
increase of armour strength in vi laces. e original engines 
and most of the fittings of the wood ships are being used in the 
iron ones, and I learn that this object is being carried out with 
great economy. Herr Romako says:—‘‘ With the reconstruction 
of the three armourclads of the Kaiser Max, the Austrian 
navy has maintained her rank as a Maritime Power, while for the 
same money we could hardly get but one ship like the Albrecht— 
about the same as the — Triumph class.—It is true that the 
engines of the three old ships cannot give a higher velocity to the 
new ships than 12 knots, but instead of only one ship we now 
possess three rams,—the most dangerous and secure yar bo 
consider, and compared with which the action and effect of t 
aggressive torpedo is, in my opinion, doubtful and insecure, and 
may easily en er the ships of its own fleet,” 








ON SHIPS OF WAR* 
By N. Barnasy, Esq., V.P. 

I PROPOSE to offer a few general considerations as to ships of 
war, with a view to clearing the ground for our debates, and 
endeavouring to define our Po ition. 

It is a frequent remark of journalists that the administrators of 
the navy have no plan, and that ships are added to the navy, at 
great cost, which, in the course of a few years, will become 

f it a be ara that, when the = re shipbuild- 
ing operations for net nega pee jue not given to 
the Serees of other powers—that would indicate a want of plan 
culpable enough ; but I take it that this is not what is meant. 
There is a vague idea that the administration should have such 
fi + as to avoid taking a single step out of the straight road 
into the position we shall cooupy ten or twenty years hence. But 
this expectation on the part of the public does not take due account 
of the great change in conditions introduced by new inventions. 
Take, for example, the invention of the screw propeller; and of 
incendiary and explosive shells. 

The introduction of the screw propeller into the navy in 1844 
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made a ificent navy obsolete ; the realisation of the terrible 
effects of fire in 1854 again rendered our grand screw line- 
of-battle ships and frigates things of the past. I gmnt that we 
are bound to take care not to go on so obstinately and so fast in an 

road as to neglect the signs and warnings that are given us. It is 
my duty, for example, to detect at once the rance of a new 
peril for the ships, or a new source of power for them. I should 
not be fit for my post if I allowed the history of the past, or the 
contentions and cares of the present, to draw my eyes away from 
the threatenings and the promises of the future. Our national 
poles demands that we should immediately appropriate new 
orces, and our public spirit and wealth always e it ble to 
do so. I take high ground for the naval constructor, use it 
is only upon such ground that he can command the acceptance of 
such statements as I desire to make. I am going to ask you to 
believe, without giving you the proofs, although lam prepared to give 
them whenever and wherever you will, that the circumstances and 
conditions of naval warfare stand at present as follows :—({1) Look- 
ing at the relative distances within which the gun, the torpedo, 
and the ram are operative, and the risks of failure in striking with 
them, the gun occupies the first place, and the ram the last, as 
instruments of naval warfare. (2) From this it follows that ships 
built only for ramming forego the use of two more important 
weapons. That a ship built wholly for torpedo service is better 
than a ram, but is still inferior to one built for service with guns 
only. The advantages of combinations of these weapons follow 
the same rule. (3) That while the gun is, on the whole, the 
superior weapon, it can be resisted more easily than either of the 
others. If it were as difficult to resist the effects of the blow of 
the gun as it is the blow of the torpedo or the ram, naval 
warfare would cease to be practicable. (4) The growth of 
resistance to the gun encourages further increase in the power of 
the gun, and there appears at first sight to be no limit to this 
increase. The limit will probably be found in the cost of putting 
the gun afloat with proper protection for it, and proper speed. 
The cost will be sotealed in view of the exposure of each such 
gun to loss by the power of the ram and the torpedo when 
they can be brought within the proper range of their operations. 
Some people appear to suppose that the constructors of the navy 
are only just becoming alive to the dangerous nature of the torpedo, 
and its probable effect upon the ships. I may, therefore, perhaps 
be allowed to refer to an opinion expressed in this matter in 
January, 1867, at the Institution of Civil Engineers, by an admi- 
ralty constructor, vide vol. 26 of ‘‘Transactions” of that Institution. 
He said,—‘‘It must be borne in mind that, however thick the 
armour, the bottom of the ship was left as weak and defenceless as 
ever. Torpedo boats made proof against almost any firing that 
could be directed agaiast them, could be carried in seagoing ships, 
and doubtless would be so carried and employed. In view of these 
new and undeveloped, but terrible agencies, it was desirable 
not to create a large fleet like that recommended, at the cost 
of many millions of money, which, although secure from gun- 
powder above water, might easily be rendered obsolete and 
useless, because undefended from gunpowder fired from 
beneath.” The author of these remarks was myself. 
(5) The torpedo can be made, within the proper range of its 
operations, irresistible. Before proceeding further upon this 
matter, I think it to be desirable to refer to what has already been 
done in ships of war for the purpose of resisting rams and 
torpedoes. There have been four important cases of ramming 
between English ironclads, viz., the Hercules ramming the 
Northumberland ; the Minotaur bow on to the Bellerophon ; the 
Resistance bow on to the Devastation, and the Iron Duke bow on 
to the Vanguard. In all cases the blow was unexpected, and 
the ship was unprepared. In three out of the four cases 
the provision made against an accidental blow of the ram 
was effective. In the first the outer bottom was torn 
open, and the wing compartment filled, but no further 
harm was done. In the second, the armour and frames were 
driven in bodily four or five inches, but the leakage was confined 
to the wing compartment. In the third, the armour was not much 
displaced, and there was no leakage. In the last, the ship was 
struck with a force as great as is ever likely to be attainable in an 
action, and in the most fatal place. She was unprepared to receive 
it, but she, nevertheless, floated more than an hour, and only took 
in water at the rate of from 15 tons per minute at the commence- 
ment, to 27 tons per minute just before she sank. From this we 
may conclude that the gross area of the openings in the inner 
bottom could not have exceeded a square foot. If these 
results are compared with the results of collisions in ordinary ships 
it will be admitted, I think, that much has been done in ships of 
war in the way of protection against the ram. Moreover, the 

Vanguard was greatly inferior in the matter of bulkhead divisions 

to the ships now in course of construction, such as the Dread- 

nought, the Alexandra, the Temeraire, the Nelson, Northampton, 

wnd the Inflexible, as any one may see who will take the trouble 

to inspect those ships. 

In the matter of defence against torpedoes, the experi- 
ments against the bottom of the Oberon showed a far higher 
resisting power then the double bottom system had been 
credited with; and, as to one of our most rec nt ships, the 
Inflexible, it is easy to see what would happen under the 
action of Whitchead torpedoes. Notwithstanding this, I say it 
is idle to attempt to form the bottom of a shipstrong enough to resist 
a fair blow froma powerful torpedo. The utmost that can be done 
is to keep the disabled ship afloat after she has received such 
a blow. It would be possible to protect the bottoms of ships 
with armour to withstand the present charges of the Whitehead 
and Harvey torpedoes, but this must be done either by giving up 
some of the defence against ‘the ram in speed, or of the defence 
against the gun in armour, or by building larger and more 
costly ships. When this was done, it would only be necessary 
to iacrease the charges of the torpedoes, and the armour we 
had applied would become vulnerable, (6) If the blows of 
the torpedo are to remain irresistible when fairly delivered, 
it remains to be considered in what manner and to what extent 
the attack can be met, because it would appear that it only 
needs high speed and armour defence in the torpedo ship to 
give her control over the situation and enable her to come 
down upon her adversary in the open day and deliver her fatal 
blows ; and, under the cover of darkness, she would not even need 
armour. The attack, moreover, of several fast unarmoured rams 
or torpedo ships upon a somewhat slower armoured ship, although 
involving the probable destruction of some of the attacking 
vessels, would still expose the armoured =~ } to fatal blows. 
(7) The possibility of such attacks by armoured rams or torpedo 
ships, or by numerous unarmoured vessels of this kind, exposes 
the costly armour-clad ships to a risk which they ought never to 
encounter alone. The assailants ought to be brought to bay before 
they could get within striking distance of the ironclad by consorts 
armed like the attacking vessels with the ram and the torpedo, which 
may take, like them, the chances of being sunk. In other words, 
I contend that the defence against the ram and the torpedo must 
be sought for not in the construction of the ship alone or mainly, 
but also and chiefly in the proper grouping of the forces at the 
points of attack. Each costly ironclad ought to be a division 
defended against the torpedo and the ram by smaller numerous 
but less important parts of the general forces. (8) If the fore- 
going considerations are correct there is still place in naval warfare 
for costly ironclads with thick armour and powerful guns. There 
is place also for association with them of unarmoured vessels 
armed with the torpedo and manned by brave men. (9) There is 
work also for lightly armoured and partially armoured ships, because 
any armour obliges the adversary to increase the power and diminish 
the number of his guns. A thinly-armoured ship will receive fewer 
effective hits than an unarmoured ship, and of the hits which are 
effective only a small proportion will have any chance of bursting 
within the ship, because thin armour explodes most shells in the 
act of perforation, whereas with no armour the explosion would take 
place after perforation. It may be said that with no armour there 





pro} 

other side without meeting with en 
(10) Under the name of armoured s I include all 
which the means of propulsion and of offence are 
~—T iron-plating, whether that plating be vertical or hori- 
zon 


Vertical armour must always be retained to protect the openings 
in the horizontal armour, the buoyancy and stability of the ship, 
and, to some extent, the guns and gunners, (11) The introduction 
of armour-plating has tended to the advantage of England, as 
compared with her rivals, because it has admitted of the use of 
iron instead of wood in the construction of ships of war, and it is 
now established that it not only admits of the use of iron, but it 
absolutely excludes the use of wood, except for secondary purposes. 
The establishment of this fact has greatly depreciated the value 
of continental ironclads. Our depend upon foreign markets 
for supply of materials has therefore been got rid of, and our 
rivals are obliged to come to us for their materials, and follow 
us in the modes of construction. (12) The torpedo has served, 
and will serve, England also, by giving us the means of defend- 
ing our coasts and harbours effectively, and the invention of the 
Whitehead and Harvey torpedoes in particular, has placed in 
the control of our grand fleets ef unarmoured merchant ships a 
weapon with which the most powerful ships of war may be dis- 
abled. It therefore raises the value of unarmoured ships for 
fighting purposes; and this makes our possession of numerous 
unarmoured and inexpensive peace vessels, and of vastly more 
numerous and swift merchant steamers, a source of great strength 
in war, (13) The effect of these conditions upon the matter of 
speed—which is always a vexed question—is to reduce the speed 
necessary in the ironclad fer line-of-battle, to maintain it at about 
the present standard for armoured cruisers, and to increase it in 
special vessels for despatch service, 

I know that these positions are not unassailable, but I believe 
them to be impregnable. Whoever accepts them will find in them 
a security against any alarm about our position as compared with 
foreign Powers, but he will not find any excuse for ceasing to build 
ironclad ships. In my view the ironclad must continue to occupy 
the first place in naval warfare; and we have only to remember 
in how many different and distant parts of the globe we should 
require to be present in force in a time of war with any great 
maritime Power to see how far short the number of our ironclads 
falls ‘of that which our extended and proud dominion requires, 





ON CIRCULAR TRONCLADS.* 


By E. E. Gounagrr; F.R.S.N.A., Lieut. of Naval Architects, 
Imperial Russian Navy. 


In venturing to address this distinguished professional meeting, 
I am quite conscious of my own inability to deal with this subject 
in a manner which its importance deserves, especially after the 
excellent lecture delivered by Mr. E. J. Reed, C.B., M.P., in the 
Royal United Service Institution, and after what has been written 
by him previously to the Zimes on the subject. But I deeply 
wished that these present meetings should not pass over without 
registering the birth, or acknowledging the development and the 





the circular ironclads of Kussia; and it is only for this reason that 
I have with pleasure accepted the proposal to prepare a paper for 
these meetings. 


at present, was conceived by the djstinguished Admiral Popoff, of 
the Russian navy, and, having had the honour of working under 
him at the time, I can bear witness to the considerations which 
induced him to choose such circular form fer the ships, which 
ultimately have become known by his name. 
many years of experience and study of the behaviour of the long 
ordinary ships at sea; after the careful study of the development 
ef ironclad construction, to which few persons have paid so much 
attention as Admiral Popoff did, and it has been chosen principally 
in consequence of the very important results obtained in this 
country by Mr. Reed, with his well-known broad and short ships, 
which superseded the narrow and long ironclads of early date. 
Admiral Popoff aagued, that results of still greater advantage 


shortening ships were followed still further, and therefore it is to 


It is the continual consideration and analysis of the results 
acquired with such ships as the Pallas, Bellerophon, Hercules, and 
others, that induced Admiral Popoff to broaden all the ships of his 
own design, and to decide as early as in the year 1868 the breadth 
of his ship, Peter the Great, as 64ft., in order to supply her with 
the power of carrying 40-ton guns and 16in. armour—unprece- 
dented until then. Lately, with the same ideas in view, the 
admiral has proposed plans for broadening the existing narrow and 
weakly-armoured sbips, built during the earlier period of the iron- 
clad era, by cutting them longitudinally along the plane of keel, 
separating the two halves, and inserting between them a new 
portion of the bottom, thus enabling, with a very small additional 
weight of hull, to get very great additional displacement for 
carrying guns of the increased size, and additional layer or layers 
of armour. These plans were exhaustively discussed by Admiral 
Popoff with Mr. Reed, and when the reconstruction of old iron- 
clads into ships equally powerful with modern ones would be 
found necessary, Mr. Reed will be able to bring these plans 
forward, and apply them to practice better than anybody else. 
My object in mentioning this here is to give additional proof that 
circular-ship construction, as well as much of the Admiral os 
other labours, were based mainly upon Mr. Reed’s principle of 
broadening and shortening ships, and that the circular form is the 
development of that principle to the extreme limit. 

One of the most important conditions for the defence of the 
Black Sea coasts limited the draught of the vesels to about 13ft. 
The only then existing type of vessels which fulfilled this condition 
was that of unarmoured gunboats, since any armoured ship, if 
built of ordinary form, and if designed to carry heavy guns and 
thick armour, required much greater immersion. Unarmoured 
gunboats, however, were not considered efficient, because a single 
shot from an insignificant gun is sufficient to penetrate their sides 
and sink them with all hands on board. Therefore an entirely 
new class of vessels was requisite to admit the heavy guns and 
efficient armour protection, bined with the very small draught 
of water. To satisfy those conditions, no type of vessel could 
have been better adopted than the circular, because no hull of any 
other form and of the same weight could have enclosed so great 
a displacement upon the same draught of water. 

The head of the navy, his Imperial Highness the Grand Duke 
Constantine, with his usual wisdom, appreciated the value of such 
considerations, and accordingly two circular ships of ‘0ft. in 
diameter, and 12ft. Gin. draught, were ordered to be built. The 
displacement which such small dimensions gave, yet has enabled 
them to carry two 28-ton guns mounted in a turret, protected, as well 











might be no explosion, but the chances are small of an explosive 

jectile getting into a ship, across the decks, and out at the 
i resistance to explode it. 
ships in 


i izontal armour is displacing or supplementing, and is 
likely to displace or to supplement still more in the future 


vertical armour. The change which has already taken place in 
om respect may be best indicated by comparing the following 
ships :— 
Weight of vertical Weight of Total 
Displacement. armour horizontal weight of 
and backing. armour. armour. 
Tons. Tons. Tons. 
10,627 . +» Minotaur 2100 nil, o 2100 
8,677 . - Hercules.. 1849 - 100 1949 
11,165 .. .. Inflexible 2585 .. 967 3552 
2 Ajax oe mo ors 
8,492 , A } 2000 .. 720... .. 2720 
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as the sides at the water-li 


line, by armour equivalent to Llin. in 
thickness. They were meant strictly for the coast-defence 


ui poses, and, therefore, no great speed was required from them. 
They have open turrets, because being intended for the defence of 


certain narrow straits and entrances, they can, when in 
occupy positions behind some defensive protection, such as sub- 
merged torpedoes; and, when attacked, can choose their own 
distance from the enemy, placing themselves always beyond the 
reach of rifle-fire. The precision of firing from guns so mounted, 
and other reasons, have settled the adoption of open turrets on 
board these circular ships, 

The form of these vessels is sufficiently illustrated by the 
diagrams, and the model, which by the kind permission of the 
United Service Institution, I am able to bring before your notice.* 


Novgorod. Admiral Popoff. 
ft. in. ft. in. 


Extreme diameter .. *e o +» 101 0 . 121 0 
Diameter of flat bottom .. oe co 76 0 oe % 0 
Depth in hold at centre, from under side 
of beam to top of the frames of the 
double bottom... as - 1239 ee 140 
Forward 13 2 oe 12 0 
Draught of water (Aft .. ee «+ W2 oe 14 0 
Mean ., os eo (13 2 « we 13 0 
Height of barbette tower from load water 
line .. oe 45 oe 4 a oe ee 13 8 
Diameter of barbette tower outside .. 30 0 oe 34 0 
Height of upper deck at side, from load 
water-line amidships... oo oo 16 os 1 6 
Displacement, in tons se ee a 2490 > 3550 
Area of midship section, in square feet.. 1170 ee 1416 
Engines, nominal horse-power .. oe 430 oo 640 
Coal supply, in tons .. oe ee 200 +e 250 
Propellers, screw, in number $4 os 6 ee 6 
Complement of officers and men, number 110 120 
Armament, breech-loading guns, two in 
number, each weighing, in tons o- 28 41 


Smaller guns in unarmoured breastwor 


Height of armour on side above water .. 1 6 
Depth of ditto below load water-line 


amidships .. = +e ee eo 46 ee 46 
Thickness of armour on sides, including 

equivalent thickness for the hollow iron 

girders behind armour upper strake ~ 011 oe 1 6 
Ditto lower strake oe ee ee 09 ee 14 
Ditto on barbette tower .. ee 011 o 1 6 
Thickness of deck plating .. és ee 0 23 . 6 2} 


The curvature of the bilge being the are of a circle and the bottom 
flat. During the construction, the dimensions of the first ship 
completed, the Novgorod, were slightly modified by sheathing the 
outside iron skin and the side armour with wood and copper, and 
this has brought the dimensions of the ship to those which are 
given in the table. 

The guns mounted in the Novgorod’s turret can, with their 
carriages, revolve completely round, and the carriages are so con- 
structed as to admit of each gun being trained independently of 
the other through a certain angle. The height of the breastwork, 
or turret, covers entirely the men working the guns, The upper 
deck outside the breastwork is heavily plated. These are the chief 
points of the design of the Novgorod, to which I considered neces- 
sary to draw your attention. For want of time it would be prefer- 
able to pass over the description of the details of construction, as 
these have been oon fully enough on several previous occasions, 
I will glance only hastily at one more important feature uliar 
to that ship. I refer to the arrangements of engines and the way 
of working them. There are two isolated boiler rooms, containing 
four boilers each. These supply six engines each of 80-horse power 

inal, pound, horizontal, working each an independent 
screw of 1Oft. Gin. in diameter. All the shafts of the screws are 
parallel to each other. The pitches of the screws vary according to 
their positions, beginning from the screw nearest to the middle of 








existence at sea, of such typical new vessels as the Popoffkas, or | 


It was chosen after | . roe As 
| time her qualities at sea, as proved by her cruising over several 


| been found to exceed all expectations, 


would be insured if Mr. Reed’s principle of broadening and | 


this principle, which has been fully appreciated and mastered by | 
Admiral Popoff, that the circular ironclads owe their existence. | 





* Institution of Naval Architects. 


the ship, on each side, their respective pitches are 10, 11, and 12, 
These were found to be the most advantageous, according to care- 
fully conducted trials, Steam from each set of boilers is conducted 
into a separator, and from there it is distributed between the 
engines. There is one engineer for each side of the engine room, 
and both of them are stationed on a common platform upon which 


It was in the beginning of the year 1869 that the idea of circular | the starting and reversing gear, &c., for all the engines are fitted. 
ships such as they are, or very little differing from what they are | Voice-pipes from above are led to this platform to transmit the 


aptain’s orders. The engines are supplied with Hearson’s stropho- 
meters, so as to show at any moment the number of revolutions 


| which each engine is making, and to regulate the uniformity of 
the speed accordingly. 


The Novgorod was launched and completed in 1873. From that 


thousand miles along the coasts of the Crimea and farther east 
across the open sea direct to the Circassian shores, have 
She visited all the 
ports of the Sea of Azov, into which no ironclad in existence, 
carrying the same guns, and having the same protection, could 
enter. Only in her earliest voyages the Novgorod has been 
attended by a steamer, but since her qualities were ascer- 
tained, she has been always entrusted pone at sea, as any 
other ship would be. During that period several alterations have 
been made in order to make this coast defence vessel able to con- 
tend, when necessary, with any seas she may meet. For instance, 
her natural ventilation has been so improved that now the 
ventilating fans are taken out, and when the ship is steaming, 
even in a heavy sea, with all deck hatches closed, the draught is 
maintained by the + volumes of air which enter through the 
big shaft or tube placed in the centre of the vessel, and partly 
through the perforated bottom of the turret, Her anchors are 
now worked from the top of the bow superstructure, thus insuring 
perfect safety when the vessel is riding at anchor on the open 
roadsteads. I may state in passing, that I was planning, under 
Admiral Popoff’s instructions, the arrangement of this alteration 
on board the Novgorod when the waves swept alternately the low 
sides of the ship. Yet they produced scarcely any effect upon the 
vessel, I was able to work comfortably with the drawing instru- 
ments, so unnoticeable was the rolling. All boats now are taken 
up on the davits instead of being left on the deck, where the sea 
might have injured them. Such were the most important of the 
many arrang' ts introduced since the experience has been 
acquired with this new vessel at sea, to insure greater comfort of 
seaworthiness, and this experience leads to the belief that in future 
such ships need not be designed merely for the coast defence 
purposes. The under-water part of the bow is fuller than 
that of any other vessel, and consequently it possesses enor- 
mous buoyancy. Owing to this buoyancy, increased by the existence 
of the bow-superstructure above the deck, and owing to other 
results of her extreme proportions, the ship has a constant tendenc 

to ride over the waves, behaving much in the way as a duck would, 
and not penetrating through the water like a long and narrow 
ship. Her stability is immense, and her steadiness as a gun plat- 
form is greater than that of a ship of any other form. Owing to 
the great beam, low freeboard, and, perhaps, also to the flatness of 
the bottom, the rolling of the Novgorod is very limited indeed, 
and it seems to me that in the present state of the subject, instead 
of entering into the discussion of any theoretical hypothesis on 
the behaviour of a ship, whose resistance to rolling motion and 
other conditions are widely different from those of ordinary shaped 
ships, it would be preferable to state only that the greatest angle 
of roll which was observed while I had the pleasure of steaming 
on board the Novgorod for several days at sea during the equinoc- 
tial gales, never was such as to expose her lower edge of the side 
armour, the instrumeat for measuring the angle of heel showing 
at that time that the arc through which she was rolling was six or 
seven degrees; this was in waves in which ordinary shipssteaming the 
same course with the Novgorod were rolling very heavily, so much 








* As an illustration of the Russian circular ship will be found at 
page 75 in our impression for February 4th, 1876, we have not thought 
it necessary to reproduce diagrams here..Ed. E. 
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so, in fact, that several objects on board weresli down and falli 
in the cabins, whilst some curiously unstable candlesticks on 
the Novgorod remained unmoved oa the tables. The forward-sharp 
edge of the superstructure breaks the top of the waves when the 
ship is driven against a head sea, and some of the broken water is 
precipitated on the deck, but soon disappears from it, because of 
the + round of the surface. Both captains who commanded 
the Rov, rod, and officers who served on of her, would only 
be too glad if they should be sent to the Mediterranean, so con- 
fident are they in the sea- qualities of their circular ship. 
Much was said about the Novgorod s slow, but people 
e English ships, 


compare her propelling power with that of 
forgetting that Penn’s a develope occasionally more than 
eight times the nominal horse-power, whilst the engines of the 
Novgorod, unfortunately, developed as yet at sea but four and 
a-half times. The Novgorod’s speed, had the engines been of the 
same efficiency, would have been nine knots; while there exists 
no ship in the world so small as Novgorod, and ing the 
same armour and guns even on a much greater draught, There- 
fore, had this ship been built for other pur , She might have 
possessed greater . Owing to the relative power of engines, 
there is, indeed, remarkably little diminution of speed when such 
ship is driven against the waves at sea. It was argued that the 
screws of the Novgorod are left more unprotected than in other 
ships; but that is of no importance for her purposes, and could 
be easily altered by arranging the screws, either in special inner 
tunnels, as I should recommend, similar to Mr. Griffiths’ plan, or 
— should the purpose for which this vessel is designed be 
altere 

The improvements in torpedoes, and in theirapplication, lead to the 
adoption of this formidable weapon in preference to the ram, but 
a ram can be fitted to a slightly elongated bow, and would be even 
more effective in such vessel than usually, because of the 
advantage that the short ship always has in respect of handiness 
and manceuvring qualities, Multiplicity of screws afford most 
powerful and effective means to govern the course of the popes, 
and enable her to be manceuvred really with wonderful ease. 
Owing to multiplicity of engines, the Novgorod is much safer than 
any ship having a single or twin propeller, because of the diminished 
chances of losing entirely her mobility when in action. The con- 
struction of the second Popoffka was “py less rapidly, but 
this was due to the intention to improve her fighting efficiency, 
and to insure more perfect armour protection. Accordingly the 
diameter and displacement were enlarged to what it is shown in 
the preceding table. That was easily done, because very little 
addition to the then completed double bottom of the hull was 
then required. The very small addition of only 10ft. on each side of 
vessel allowed the size of the guns to be increased from 28 tons to 
41 tons each, to add to the armour additional 7in. of solid iron com- 
pletely round the vessel and the turret, making it now everywhere 
equivalent to1ft. 6in. and to more than double the power acting upon 
each of the middle screws on each side. The two screws were con- 
sequently made larger, and their shafting was lowered nearer to the 
inner skin of the double bottom; these screws being meant to 
increase the ship’s speed while she is steaming in deep water. 

The 41-ton guns in the turret of this ship will be mounted 
according to Lieut. Raskasoff’s plan, which has been skilfully 
worked out by the well-known—in professional circles—engineers, 
Eastons and Anderson. By this plan the guns will be worked by 
hydraulic power, and will be lowered down to be loaded and aimed 
behind the protection of the thick turret armour, On each side 
of the superstructure, and within it, four smaller guns are placed, 
able to throw projectiles efficient enough to penetrate the sides of 
unarmoured vessels or gunboats and destroy them. These guns 
are above the reach of the sea. Being a bigger ship, the Admiral 
Popoff—such is the name of the second Popoffka—is in every 
respect better than her first consort, and both in seaworthiness 
and speed she will surpass her. The ventilation of this ship is 
very much improved as compared with that of the Novgorod. e 
extensive superstructure affords accommodation for an admiral, 
captain, officers, and men, as comfortable and light as on board 
any best broadside ship. 

As we have seen, the service for which the existing two vessels 
have been designed, admitted only a very limited draught. Not 
only that, but the diameters of these ships, too, were similarly 
restricted by the means which we possessed in the Black Sea for 
hauling up vessels in order to examine and make any repairs to 


their bottoms, The only dock which existed at the time when the 
building of these vessels had been sanctioned, was the patent-slip, 
with two ways, for hauling up merchant ships of 1 tons on 


each, Thisthen settled the displacement of the Novgorod, The 
entrance to that dock is 120ft. wide, and that has decided the 
enlarged diameter of the popoffka Admiral Popoff, with all allowances, 
Next year, when the new floating dock, on Ciark and Stanfield’s 
principle, will be completed, there will be no such limitation of the 
iameter and size of the Russian popoffkas, as such dock can be 
infinitely extended. Not only the capability of ure heavy 
guns and thick armour, or the sea-going Ye inaay or the speed of 
these vessels, but even the possibility of their floatations upon 
water, and their ability of steaming straight, were doubted by the 
writers to the certain Russian newspapers, which opposed Admiral 
Popoff in a most thoughtless manner during nearly a year; but at 
the end they only proved the truth of the proverb : ‘* A prophet is 
never without honour, save in his own country.” English papers 
have already given some due consideration to the subject, and, 
speaking now only as a naval architect, it og be ee that the 
same thing will not be repeated here, and that Mr. Reed’s persistent 
advocacy of extremely short and extremely broad vessels, the 
advantages of which he has so ably demonstrated in his lecture 
** On Circular Ironclads,” above referred to, will be listened to with 
more confidence and respect. As to Russia, this bold idea of 
Admiral Popoff’s would not have been, perhaps, ever accepted and 
carried out, but, thanks to the great owledge and remarkable 
foresight which always distinguished the Grand Duke Constantine, 
the Lord High Admiral of Russia, who knew how to appreciate 
the enormous capabilities of the forces that recent discoveries, 
such as introduction of iron and steam propulsion, have plazed at 
the command of men, and the necessity for changes in naval con- 
struction consequent upon such changed conditions. Thus, follow- 
ing through the development of the admiral’s idea into the existing 
iring and constant encouragement 


op we would find the a 
an ness, and the gracious patron- 


assistance of his Imperial Hig 

age of his Imperial Majesty himself. We have seen that the two 
existing circular ironclads were designed and built for special 
purposes. We have also seen that their diameters and draughts 
were very restricted. Now, I will beg you to turn your attention 
to the great field which the adoption of circular ships of unre- 
stricted dimensions is opening to those who care for the develop- 
ment of the most important quality of fleets, namely, the’ 
offensive power. 

The constant increase in size of ordi war ships, as shown by 
the progress of naval construction for the seventeen years, has 
driven us into such dimensions <nd cost, as would have been 
incredible before the armour was introduced. And yet these 
great efforts to increase the defensive and offensive qualities have 
resulted only in reaching 14in. armour as the maximum thickness 

ttained in acompletely protected ship. Increased 8, ready to 
enetrate any such armour, have given birth to Mr. Reed’s now 
amous design of a citadel ship, and, in my humble admiration of 
this great idea, as adopted by the distinguished gentleman who at 
present so ably fills the office of the Director of Naval Construction 
of England, and as embodied in the Inflexible, I feel confident that 
no bigger guns and no thicker armour can possibly be carried by any 
future ironclad of the same displacement, if the same proportions 
of length to breadth be adhered to. With vessels of such size and 
prepenrats though we are able to measure armour not by inch 
ut pd x such measurement is applicable to the protection o 
the so-called vital parts, and in the number of , even the 
Inflexible, like all previous ee ironc! carries only 
four, meunted in two turrets, » then, is the defensive and 








Cees lene hee ee 
ordinary type: existence, an ‘oré we may regard 
the varying the rotected surface of a citadel and 


armour, over 
turrets from 16in. to 2ft., and four guns in two turrets, as the 


limits of the fighting and defensive power of an ordinary ship of 


320ft. in length, and about 27ft, a ay 

But already we are perfectly sure that the progress of artillery 

will not end with the completion of an 81-ton gan, and a ship of 

same enormous size an aaa would be able to carry on 
the same draught oaly two 160-ton guns, and perhaps none of the 
guns of the future, say, exceeding the weight of 500 tons each. 

e only course left to get means of carrying on any ordinary long 
ship, of any ordinary proportions, an additional number of turrets 
to enclose greater numbers of very heavy guns, would be to enlarge 
such ships and to make their — — to 400, or 600, or 800, &c., 
feet, and the draught equal to 35, or 45, or 55, &c., feet, according 
to the number of guns required. ‘‘As to the excessive length, 
- Mr. Reed, ‘‘ we know that in the only great ironclad action 
which has been fought at sea, a long and narrow ship, by her 
incapability of turning round, brought di it and disaster on the 
Italian navy at Lissa, Yet the ship referred to here had the 
length less than 300ft., although she is somewhat less than of the 
ordin: breadth. The im ce of smaller draught was 
remarkably well demonstrated by the passive attitude of the French 
navy in the Baltic, during the last war, notwithstanding the 
superiority in number and power of the French ships as compared 
with those of the German navy, at the time. 

Returning to the circular vessels, and comparing the Novgorod 
and the Admiral Popoff with any of the existing ships of whatever 
navy, carrying the same guns, and protected by the same armour, 
it will be evident at once that their size is remarkably small. For 
instance, in the English navy we can compare the Novgorod only 
with the Glatton, in respect of armament, and armour, but 
drawing more than 19ft. of water; and the Admiral Popoff, in size 
of guns and armour, has no rival afloat; yet the displacement of 
the Novgorod is only 2500 tons, whilst that of the Glatton is 4915 
tons; and the Admiral Popoff is but 3550 tons. Therefore we 
may regard these existing ships capable of being enlarged easily to 
several times their present size before their lengths and draughts 
would exceed those which are already reached by ships of ordinary 
proportions, By the kind assent of Mr. Barnaby, I have had the 
advantage of Sap 7 at Torquay, several most valuable experiments 
on the resistance of the circular models, conducted by Mr. Frou de 
with all the precision and wonderful ability which have made him 
so Lp awe nig and well-known, not only in England, but in Russia 
and elsewhere. In producing my diagram* before your notice to- 
day, I venture to trust that, although the experiments are still 
incomplete, and, therefore, the results are not yet published, 
neither Mr. Barnaby nor Mr. Froude will have an objection to my 
introduction here of only one item chosen out of all those experi- 
ments. Upon this item, ascertained with the greatest precision— 
namely, the true amount of resistance offered to the motion of a 
model of a circular ship, 160ft. in diameter, and 13°7ft, draught, 
at a certain speed, I have based the whole construction of this 
diagram, being able with the help of Mr. Froude’s ‘‘ scale of com- 
parison ” to calculate fapoep. the indicated horse-power of engines 
n to drive each ship at a 12-knots speed, and to ascertain 
exactly the amount of coals necessary tokeep the ship steaming during 
six days at that speed. Increasing this 160ft. ship, both in diameter 
and draught, 1°25, 1°5, 1°75, and 2 times, I have obtained an upper 
curve, representing the rate of increase of the displacement, 
Then, on corresponding ordinates, I have set downwards from the 
curve of displacement the number of tons to which the weight of 
engines and coal supply will amount for each ship, and that has 
fixed the second curve from the top. From the base- line I 
have set upwards at the somenpending ordinates the number of 
tons, representing the structural weight: curve No. 4. Further, 
an approximate number of tons for each ship has been set upwards 
from the curve No. 4, to represent the weight of crew, provisions, 
water, anchors, cables, stores, &c., and thus curve No, 3 has been 
obtained. The remaining part of the displacement of each 
ship, represented by the 7 of ordinates enclosed between 
the curves No. 2 and No. 3, is available wholly for armour and 
guns, with their carriages and shot and shell. 

The truth of Froude’s scale of comparison between the resistances 
and the corresponding speeds of the geometrically similar bodies 
moved through water is so well established that I need not refer to 
the calculations of the parts of the ordinates between the lines No, 1 
and- No, 2. The curve of structural weights, No. 4, was drawn on 
the assumption that 22 per cent. of the displacement of each cir- 
cular ship is taken up by the weight of her hull. This, at first 
sight, may seem a rather small percentage to those who are 
accustomed to deal with ships of the present proportions. But the 
fact is that such a percentage really does represent the structural 
weight of the existing circular ironclads. These ships are both 
afloat, and have shown not the slightest degree of weakness. Their 
designer, Admiral Popoff, already considers them as heavily built, 
and is sure to reduce the scantlings of the iron in his next ships. 
It would have, perhaps, been reasonable for me to diminish this 
Leesa by for the ships under consideration, which have been 
growing larger. But I feared that such a course might be looked 
upon as likely to lead to misrepresentation of the state of the 
subject. Still, in adopting the method which I have followed, I 
feel sure that the diptovaral weight would be less than it is shown. 

In speaking of the number of guns which constitute the arma- 
ment of ordinary ironclads, we have seen that the best of 320ft. 


long bes 9) drawing about 27ft., is able to float only two 160-ton 
guns well protected, whilst the figures marked on the diagram in 


thick black, between the lines No, 2 and No. 3, show the number 
of 80-ton guns, similarly pevtorti, which the circular ships, of the 
diameter and draught shown beneath the base line, are able to 
carry—each turret capable of holding two such guns, or one 160-ton 
gun, and the citadels in which these turrets are enclosed being 
completely gg ag in all cases by armour, 1ft. 9in, in the smallest 
ships and 2ft, in bigger ones, spread uniformly over the whole 
extent of the surface of the turrets and citadels, or castles, as we 
would call them in Russia. From this diagram it will be seen that 
when a circular ship is made of such dimensions as to have the 
weight of hull about equal to that of an ordinary ironclad, then, 
with the of twelve knots an hour, and with coals for six 
days’ steaming at that speed, her offensive power would be doubled. 
With the same conditions as to the and coal supply, a ship 
280ft. long and 24ft. deep will float six times a greater number of 
guns; whilst a ship 3 long and 27°4ft. deep will have ten 
times greater fighting power as compared with the ordinary ship— 
the Inflexible. In this biggest circular ship considered, her forty 
guns might be mounted in twenty turrets, enclosed in a two-storied 
castle, protected as well as the turrets completely round by 2ft. of 
iron ; the a tier of 80 or 160-ton guns, firing at a height of 
more than above water, and at a horizontal distance from the 
edge of the deck of about 100ft., so that no sea could reach them, 
Yet such results are obtained without exceeding the length up to 
which the existing less powerful ironclads have already grown. 
Thus the above-water target presented to the enemy’s projectiles 
would be very nearly the same as that offered by an ordi 
ironclad carrying only two turrets, Owing to the still moderate 
draught, the under-water target presented by her to the movable 
torpedo or to ram attack would be the same as the under-water 
broadside of an ordinary ship. Her handiness would be superior. 
I will now re to show that speeds as high as 14 knots may 
and will be reached with circular ironclads, provided only that the 
size is not too restricted ; although even such speeds do not require 
the oy be made as long and as deep as ordinary heavy ships 
are, For that purpose the line No. 24 was drawn and obtained 
similarly as was the line No. 2, with the only difference that the 
indicated horse-power and weight of engines were calculated 
for a 14-knots speed ; a similar very large coal supply as in 
* As the cipal information supplied by this m will be found 
ie ee Cae jphs, we have a thought ii oactann 'y to reproduce 





the case of 12-knots ships was provided. True, the increased 
engine power has taken more fron: the useful part of the rg owe 
ment ; \ ing the means of steaming at 14 ots 
continually during five days and nights, the circular ef of 
240ft. length, and only 20°5ft. draught, will carry one and a-half 
times greater number of guns as com with the most powerful 
vessel in the world. When the weight of the circular hull is about 
double that of an ordinary ship, she would float four times a 
greater number of guns; whi when the weight of hull is about 
treble that of an ordinary ship, her fighting efficiency will be from 
seven to eight times the efficiency of an ordinary’ship, notwith- 
standing everywhere uniform protection by 2ft. armour, without 
any uction. Therefore I consider that the highest speeds 
reached are compatible even with the purely circular form of 
[oe pene and do not lessen their advantages in respect of armour 
and gun-carrying power as compared with long ships. The above 
results are due not only to the increase, as the ships grow bigger, 
of the ratio which the part of the displacement available for armour 
and guns bears to that part of it which is taken up in the shape 
of hull, engines, coals, &c., but also to the property of the circular 
ships that their citadels will be built mainl for the efficient 
rotection of the guns, and not to create buoyancy; and to 
insure the transverse stability—which both qualities, so extremely 
important for safety, would not be maintained in ordinary 
ships had not the citadels been enlarged so much as not only 
to protect the battery of guns, but also to protect a good.deal 
of the long narrow body of the vessel. The circular ship, in 
virtue of her form, already possesses great buoyancy, stability, and 
therefore safety, thus allowing the vertical armour protection to 
be limited entirely to the defence of the guns. As we saw, at 14 
knots speed, a large amount of displacement is taken up by — 
and coals. Yet all that power may be distributed over a large 
area covered by the ship, and not confined to one single engine 
room, as is generally the case with ordinary ships. Dividing the 
power among many independent engines, similar to the course 
adopted by Admiral Popoff in his first ships, the vessel would 
steam still with a good speed when as many as three, or even four, 
of those engines would be disabled or injured. Thus, if circular 
ships must be necessarily provided with powerful engines for reach- 
ing high speed, this, when in action, will prove to be one of their 
greatest advantages, as the ship will continue to hold her own, 
either in attack or defence, for an incomparably longer time than 
an ordinary one, which, with a disabled single engine, or propeller, 
might very soon become the prey of the enemy. I need not enlarge 
on the evident ‘economy of propulsion, which can be obtained with 
steaming at reduced speeds, before such ships reach their destina- 
tion, where battles are to be fought. I have used in the calculations 
referred to only one system of protecting the guns, viz., the revolving 
turrets. Ihave done so because this system has been favourably 
looked upon in England, and is very familiar. I have thus been 
able to compare easily the capacity for carrying such turrets of 
ordinary and circular ships of the same speed. Such a system, 
however, would not be likely to be adopted in Russia. Breastworks, 
open at the top, and guns firing en barbette, worked by hydraulic 
machinery, have met with much favour in that country. With 
such a system, and with the same number of guns, the protection 
of 14-knots vessels would be from 2it. 3in. in a smaller ship to 
4ft. 6in. of armour in the bigger one, as shown on the diagram by 
figures enclosed in circles for distinction. Whether that, or the 
system of mounting guns adopted in building up the Cronstadt or 
Spithead armoured forte, be applied, in any case the number of 
np which may be mounted on board large circular ships cannot 
compared with any of the ships existing, or in course of construc- 
tion in any country, and may only be parallel with the ordnance 
mounted in the fixed forts, But fixed forts require immense 
foundations, which prove to be extremely costly, and, notwith- 
standing their cost, sometimes weak, Besides, some points along 
the coasts, known to be of great strategical importance, have been 
so far left unfortified, because of the impossibility or difficulty of 
building such foundations, Finally, fixed forts are disadvantageous, 
simply because they are fixed. Whilst circular ships may be 
made not only as efficient for far less expense, but possessing the 
ability of moving, when necessary, with great speeds for long 
distances; ships above considered can steam a much greater distance 
than that between St. Petersburg and London, with their own 
coal ; they may carry their destructive armaments to bear against 
the shores in the enemy’s own waters, against any modern individual 
ship, or a fleet of such vessels at sea. 

Ihave been increasing, as the ships were growing bigger, only 
the number of guns, To show how easily such ships can be pro- 
tected with any thickness of armour, I shall have to quote the 
following—Admiral Popoft’s own words :—‘“‘ As the bottom is flat, 
the increase of the immersion of the ship, by every two additional 
feet, gives power to carry three more inches of armour, either over 
the whole extent of the deck, or over the surface cf the bottom.” 
Therefore, it may be seen that no form will lend itself more easily 
to the protection of the body of the ship against the fire of rifled 
mortars, or against the attack by fixed torpedoes. I do not wish 
the proportions given with reference to the diagram to be accepted 
as perfectly precise, because in no case have I prepared an accurate 
design for every individual ship. But, as a large margin was 
allowed for other weights, I believe that still much greater offensive 
and defensive power than is shown on the diagram would be got 
out of each ship upon the dimensions countered, 

Consequently, choosing out of an infinite variety of p: 
which the diameter of the circular ships can bear to the draught, 
—_- the given conditions, we can obtain ships, carrying 
any-number of the heaviest guns and armour of any thickness— 
within the limits of practical necessity, and yet not exceeding the 
d ht of ordinary ships. Such circular ships will be more econo- 
mical than the existing ones of ordinary shapes, because from the 
subjoined table we can see that, even at the great speed, the ratio 
which the cost of hull of these vessels bears to the cost of armour 
and guns carried, is very much less than in the case of ordinary 
ships, and also because the proportion of the engine power to the 
cost of guns and armour driven is also less. Therefore the circular 
form insures the true F ther instance, I may mem- 
tion of the new design for a small unarmoured circular vessel able 
to carry two 41-ton guns, having the cost of hull and engines in 
proportion to each ton of weight of the guns less than in the 
ordinary unarmoured gunboats, carrying one gun, less powerful, 
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of hull to weight of power to weight of 
armour and guns armeur and guns 
carried, protected, driven. 
Warrior .. ee ee 25 tol ee ee o.  ‘49tol. 
Defence .. a e «30tol ee ee «. 85tol, 
CoMPLETELY PROTECTED SuHips. 
Prince Consort .. e 24tol a oo ee 39 tol. 
Circular ship— 
ovgo' oe oe 06 tol oe eo or 28 tol. 
Fast circular ships— 
“eneme tone ei ds OC HOR! EE ES HORE 
“* 320ft. long” .. oe 0°4 tol oo oy or 22 tol. 


But I shouldbe unfaithful to the cause of popoffkas if I conclude this 
paper without mentioning the following important considerations: — 
It has been proved in practice that Mr. Reed’s 300ft. ship can be pro- 
pelled through water as fast as a less powerful 400ft. vessel, and it has 
also been proved by careful experiments that a ship whose length is 
three times the beam can be made to go as easy, even with 
less expenditure of power, than one having the length equal to 
four times the breadth; therefore we must conclude that ex- 
tremely short and broad vessels, approaching much more closely to 
the circular form than to the form of the present existing long 
peg hg not quite circular—will do away with that in 

part of the resistance which is due to the increased eddies 
apgeeting when a body of so comparatively abrupt an entrance 
and run as that sha: circular is driven through water. That 


has induced Admiral Popoff not to restrict his ships by the purely 
circular water-lines when higher speeds will be contemplated, 
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Such moderate elongations of bow and stern, as were described by 
Mr. Reed, reducing the size of engines necessary to drive these 
ships, and consequently reducing their total displacement, and 
avoiding, probably, some other difficulties arising, as Mr. Reed and 
Mr. Froude have a out of the coincidence of period in 
ship and wave at high speeds, will promote the most economical 
propulsion at sea of the very heaviest guns, protected by the very 
thickest armour. 

Such ships, then—I mean those with slightly elongated bow and 
stern—could no longer, be called “‘ circular ironclads,” nor would 
the name of “‘cyclads,” or any other such term, be any longer 
available, but that of ‘‘ popoffkas,” which name was graciously 
ae to this class of vessels by his Majesty the Emperor of 

ussia, 








ON PROPOSED CELLUL’R S\VSTEM 
BUILDING FOR SHIPS OF WAR* 


By H. J. Boops, Esq., Surveyor, Lloyd’s Registry of British and 
Foreign Shipping. 

ELEVEN years ago, in February, 1865, I read a paper before the 
Scottish Shipbuilders’ Association on ‘‘ Cellular Ships of War,” in 
which I advocated the sub-division of such ships into a greater 
number of water-tight compartments or cells than was then usual, 
or, so far as 1 was aware, had ever been contemplated in naval 
construction in this or any other country. My object was to make 
the ships of our navy unsinkable either by shot, ram, or torpedo ; 
and, considering the excessively expensive character of a modern 
war ship, and what I may call the excessive facility with which 
ships could be sunk by either means, I believed I was doing the 
country some service by offering to our naval constructors a cheap 
and simple solution of the difficulty of keeping an ironclad afloat 
and efficient in spite of all the accidents of naval warfare. Not- 
withstanding the — changes that have taken place since 
then, in the power and size of guns, thickness of armour, and the 
science, if not the practice, of torpedo warfare, no attempt has 
been made, either by my plan or any other, to give our ships of 
war greater safeguards from sinking ; and the internal hold arrange- 
ments of the war ships of this country are still--like merchant 
ships, which are intended only for facility in stowing and discharg- 
ing cargo—constructed in compartments large enough singly to 
sink any ship, in the event of perforation from any cause. This 
has long ap; to me an anomalous state of matters for which 
there is no accounting. As a matter of calculation and fact the 
whole business of a war ship is to keep herself afloat while she 
sinks or otherwise destroys her antagonist ; but, while the science 
of naval warfare has been directed to destruction by every means, 
and protection only from shot and shell, nothing whatever has been 
done for protection from the ram or torpedo. The power of the 
= has been so much increased that the thickest armour that can 

made and carried afloat is comparatively valueless for protection 
from shot, and worse than valueless for protection from 
inki If, therefore, a ship, even without armour, could 
carry her guns and fight without risk of being sunk, she would be 
a much more formidable antagonist than any ship of war now in 
existence. There is no reason that I am aware of why all our shi 
of war should not be of that character. All are now built chiefly 
of iron and propelled by steam ; their stores of every description 
are calculated in proportion to their armament and steam power ; 
and the spaces in the hold are allotted and partitioned in some 
irregular way for the respective details of the equipment. Now, 
with the exception of the machinery, which necessarily occupies 
large spaces, and perhaps of coals, which may require to be fre- 
quently taken in and consumed in large quantities, there is no part 
of the stores of a ship of war that may not be stowed in the 
smallest separate compartments into which I propose to divide 
such ships without being in any way inconvenient to get at in 
eae. ; even the machinery may be so divided that it may be 
in several water-tight compartments instead of as at present usually 
all in one, and there is no particular reason why coals may not be 
stowed away in smaller separate compartments than customary, 


OF 





which may be emptied in detail, and closed water-tight when empty. 
:  * Institution of Naval Architects. 
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lular sub-division, which I believe to be the only 
ard ae underwater damage. All iron ships 
ulkheads, usually limited in sailing ships to one collision bulkb 
atthe bow; screw steamers have, in addition 


uate safe- 


These are all that are considered absolutely necessary against 
usual sea risks ; the holds being required to be as large free spaces 
as possible for general cargo purposes. In ] and long vessels 
the two ay holds may be again divided by bulkheads into 
two spaces before and two abaft the engine room ; thus separating 
the largest ships into seven, or, at most, eight water-tight compart- 
ments, injury in any one of which is usually sufficient to cause a total 
loss. For the necessitiesof cargoand tradesmaller sub-divisions would 
be seriously inconvenient, and are, therefore, not desirable nor 
recommended. But although ships of war are not generally divided 
into a greater number of water-tight eompartments than merchant 
steamers, there are no considerations of cargo or stowage, or of 
despatch in loading and discharging, to weigh for a moment against 
the dangers which a ship of war—from the very “ reasons of her 
existence ”—is bound to encounter, and which she ought, therefore, 
to be guarded against. In the larger ironclads, partial protection 
from bottom injuries is obtained by an inner skin of iron 
riveted and made water-tight upon the inner edge of the floors and 
frames to the height of the upper part of bilge or lowest deck. 
The value of this inner skin has been proved in the cases of the Great 
Eastern and the Agamemnon ; but beyond this the holds of a man- 
of-war, though usually as large and open as the holds of a merchant 
ship, are not seqioel for any purpose but the stowage of her own 
consumable stores—coals, water, provisions and ammunition. 
Some bunker divisions have to be made for coals. Fresh water for 
the use of a large crew, though required in 1: quantity, amount- 
ing to several hundred tons, is not generally carried in tanks 
exceeding ten tons capacity each, which occupy a considerable 
space of the hold of every man-of-war. Provisions have to 
stored in barrels, and store rooms built for the purpose ; while 
magazines for ammunition, shot and shell, and ‘other necessaries, 
are all divided into quantities and spaces limited for con- 
venience and safety into the smallest manageable proportions. 
It therefore appears to me self-evident, that it would be an 
immense practical advantage to the ship if the spaces into which 
it is absolutely necessary to separate the stores of every kind by 
divisions, which are now of no other use than simply as partitions, 
and which only add their own weigh’ to the weight of the stores 
for no benefit to the ship, were enclosed by larly divided and 
permanent re gdin gg partitions, which Teall eitte all the pur- 
poses for which tanks, store rooms and magazines are now required, 
and contribute, in proportion to their number and arrangement, 
to the strength and safety of the ship, instead of being, as at 
resent, merely dead weight, increasing the risk of her destruction. 
n the accompanying drawing I have shown, firstly, the composite 
cruiser, designed to illustrate my paper of eleven years on 
** Cellular Ships of War ;” and, secondly, the Vanguard, enlarged 
from drawings which appeared in THE ENGINEER of 1 
September, 1875, but with the lower holds altered and divided on 
the cellular system, to show how easy it would have been to 
have rendered that ship unsinkable, and how easy it would still be 
to make the rest of our ships of war much stronger and unsink- 
able, without impairing their efficiency otherwise in any — 
In the Vanguard plan I have shown the orlop beams lifted about 
2ft. to bring this deck about 1ft. above the load line, and made a 
complete iron deck. The inner skin is carried up the inside of the 
frames and attached to this iron deck, making a complete inner 
ship. A longitudinal bulkhead is run through the centre line of 
ship from the keel to the gun deck, or deck next above the load 
line. All the principal transverse bulkheads are carried up to this 
deck, — — ema are me in, mige y the ho! E x od 
t. making the spaces between the gun and orlop 
decks about “Oat. square. Below the orlop deck the holds are 
again sub-divided by longitudinal and transverse bulkheads into 
spaces about J2ft. square, all fitted and caulked water-tight 











The recent sinking of the Vanguard by the ram of the Iron Duke | 
has induced me to call public attention again to the system of cel- | there being no openings into these cells except by an iron water- 


ave some | 
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between the deck and the inner bottom, and from each other, 


tight door on the orlop deck, each space between the gun and orlo} 
decks opening into four cells. In an original design it would te 


ead | intended to carry each of these 24ft. cellular spaces to the outer 
one or two whole or | 


skin, thereby confining the water between the two skins to that 


partial bulkheads at the stern to protect the body of the = from | ra with one water-tight opening in the inner skin for access to 
danger through accidents to the screw, shaft, or pipe; and two the frame spaces for cleaning and painting. The engine room—from 
bulkheads generally enclosing the machinery, boilers, and coals. | the design as a twin screw steamer—occupies one 24ft. space each 


side of central line, the next space before that being four coal cells, 
each 12ft. square; then a 24ft. boiler space, then four coal cells, 
then 24ft. boiler space, and then 12ft. cells from that to the bow, 
those next the forward boilers being used for coals; each ce 
will hold 50 tons of coals, and each group of four will hold 200 tons. 
Three groups on each side will hold 600 tons, or 1200 tons of coal 
in all, with very little more inconvenience in trimming than ordi 
bunker arrangement for such ships. The after end of the shi 
would be sub-divided in the same way, the cells through whic 
the screw shafts pass being made tight around the shafts by stuff- 
ing boxes ; the lower part of the cells through which the shafts 
pass can floored over the shaft, with access from the cells. 
All the cellular divisions are large enough for store rooms for all 
purposes, and being water-tight, will serve as tanks for water, and 
can be filled in groups wherever required for that p . The 
whole of the bulkhead cellular divisions in such ae a the 
Vanguard would not exceed 500 tons weight, and as the weight of 
armour above necessitates as large an amount of in such 
ships, the whole of this ast would be saved, and the 
strength and safety of the voy Bate 4 be immensely in: 
without adding anything to the draught of water or displacement. 
The point A on the plan is assumed to be the place where the 
eS was struck by the ram of the Iron Duke, as the worst 
possible place on which she could be struck to do the greatest 
injury, upon or so near a principal bulkhead that the space before 
and abaft would fill with water. Asa cellular ship, ing to 
the drawing, the water would be confined to the one engine room 
and one or two cells adjoining ; but even assuming that all the 
bulkheads of the adjoining cells were so much as to make 
them leak and fill, the whole of the water in 48ft. of length, half 
the breadth, and the height of the orlop deck would not exceed 
650 tons, and would not sink her more than 2ft. deeper in the 
water; while, with one engine and all her boilers intact, she would 
be perfectly safe to go anywhere for repair; and even had the Iron 
Duke been an enemy, would have been able to continue the contest 
without immediate fear for safety or victory. Five hundred 
tons of iron judiciously expended, as I have shown, on each of the 
ships of our present navy, at an expense of £20,000 each, would 
put twenty five of them beyond the risk of such summary accidents 
either in peace or war, at a cost not exceeding the price of the 
Vanguard, which, for want of this small addition, now lies at the 
bottom of the Irish Channel. Without having any interest what- 
ever in pressing this matter upon the attention of the Government 
and the people of this country, beyond a desire which I only share, 
in common with every British subject, that the British navy 
should maintain. its ancient supremacy, I would most earnestly 
recommend the immediate adaptation to our present iron-clad fleet 
of the “cellular system ”—either as here illustrated, or in such 
modification as our naval constructors may consider advisable—as 
the only system upon which any approach to safety or protection 
can be obtained > gore the underwater dangers of the ram, or 
torpedo, the use of which are now inevitable in future warfare. 








ACCIDENTS ON THE GERMAN RatLways. —From the official list 
of accidents in 1875 on the German railways, not including Bavaria, 
we learn that there were 755 collisions and cases of trains 
being thrown off the rails while running, and 1376 similar colli- 
sions while shunting. There were 1250 accidents of various kinds, 
which caused an interruption of the traffic. The lives of 509 
persons were lost, and 1545 people were more or less seriously 
wounded. One ——- was in every 11,402,067, and one 
wounded in every 2,443,300. The proportion of accidents to the 
number of trains, was one in 5394 passenger trains, and one in 
2290 goods trains. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 


GAS BURNERS, 

Srr,—The paper read before the Newcastle Chemical Society by 
Mr. J. Pattinson, and published in your issue of the 24th, requires 
some notice from those who have studied the subject. In the first 

lace, Mr. Pattinson remarks that the subject is, perhaps as yet, 
ut imperfectly understood, even by those who know the most 
about it ; and certainly if I were asked to believe Mr. Pattinson 
were amo: those who know the most, I should say this is indeed 
true. Nothing could be more unfair or misleading than the results 
of the experiments published. In order to substantiate my remarks 
I shall first go over some part of Mr, Pattinson’s r,—‘‘It is 
difficult to get exact uniformity in the same kind of burner of each 
manufacturer, and the above may be inferior to others of 
the same kind. They were, however, at random.” This 
is equivalent to taking any size engines, locomotive, rotary, gas, 
&c., of certain makers,.and setting them to compete without an 
regard to their suitability; then showing how inferior they all 
are to one working in its proper sphere. ere the matter is in 
the hands genus va fitters, this is in reality the circumstance 
under which we burners at work ; but when, as is now being 
done in our large towns, London, Glasgow, Stockport, Nottingham, 
&c., we have the Brinner improvements at work under the super- 
intend rs) gineers who understand what they are about, 
and fix the various sizes where suitable—there are 176 different 
combinations—it is surely unfair to select at random. If Mr. 
Pattinson had employed the proper Brénner combination of burner 
top and bottom, he would have found the result to have equalled 
the Argand burner, without the great disadvantage of heat, smoke, 
and breakage of chimne A certain proportion of air is required 
for the combination of gas at a certain temperature, then we 
shall have no waste and no light ; in fact, we have in every case of 
bination two el ts--heat and light--which we can, under 
suitable conditions, separate. The light-giving element of gas are 
the solid particles of carbon oscillating in the flame, and by their 
oscillation causing light. Thus, pure gas would give no light, 
resembling the hydo-oxygen light without the lime cylinder ; conse- 
quently, although there are several kinds of oscillations, differing 
in their flame, which is the cause of the several kinds of light, yet 
the apparatus or burner keeping the particles of carbon the longest 
time in the flame without combination or depositing, is the most 
perfect light-giving apparatus. To obtain this, we require not 
only several sizes and kinds of burners, but also the knowledge to 
fix thesame. Mr. Pattinson will see that the whole of his paper 
is likely to do harm by its contents. Gas ENGINEER. 
March 27th. 











BOILER EXPLOSIONS. 

S1r,—While fully agreeing with the general tenourof yourremarks 
under the head of the ‘‘ Manchester Steam Users’ Association,” I hope 
you will allow me space to allude to one sentence relative tothe action 
of coroner’s juries. Your own‘columns have borne witness that 
scientific evidence has been in many cases taken by coroners,and I think 
upon further consideration you will see that it is now the imperative 
duty of the coroner, while investigating the cause of death, to 
inquire into the immediate origin of an explosion, and that such is 
generally, if not always, done by means of one or more experts, or 
scientific witnesses. But with regard to bringing in a verdict of 
manslaughter, there may be some reluctance from the very forma- 
tion of the jury from neighbours and perhaps friends of the owner, 
as well as the feeling, that if an indictment were sent before the 
grand jury, many of whom perhaps are boiler owners, they would 
at once throw out the bill. One case may be remembered in Staf- 
fordshire, where the owner and manager were sent for trial ; the 
grand jury returned a bill against the latter only, while the judge 
afterwards remarked that the wrong man had been put on his trial. 
So also in some counties some of the active members of the grand 
jury might consider even the coroner's inquiry as “impertinent 
interference” with their affairs, and be little Tikely to assent to 
the indictment of one of themselves or of their servants on such 
a charge. There wasa case reported near Oldham, where the men 
in charge of boilers represented them in bad condition and refused 
to work them ; these men were committed to prison for such re- 
fusal, and] think one had completed his sentence and the other 
was still in prison when the boiler exploded. What stronger case 
could be found than this? 

I feel sure that both coroners and juries desire to do their duty 
fully and fairly, but there are certain considerations that must 
always influence business men, such as whether a man would risk 
his own life and property if he knew that there was danger in 
working a boiler. It is easy to be wise after the thing has happened, 
but weare unwilling to believe in the depreciation of ourownproperty 
till the fact is forced upon our conviction. We have heard of paper 
patches, of screwed bolts and cement patches, and such recklessness 
on the part of some boiler owners; but I am speaking of the owners 
as a body, and not singling out special cases in which the nature of 
the temporary repairs was sufficient evidence of the knowledge 
that the boiler was bad and dangerous. If we are to have any legis- 
lation in a fresh direction, let it give a man power to stop a dangerous 
boiler when he has found that it has passed the limits of safety ; 
for at present a man may use a boiler at an unsafe pressure or in a 
reckless manner, close to your window, and you have no power to 
stop him; your only remedy is to leave the house. The main point 
of the suggestion now made would be met by the publication of 
all the evidence given at inquests, and by extending the inquiries 
to non-fatal cases; and if the evidence were sent to the Home 
Secretary, the law officers of the Crown cotld then institute such 
proceedings as might be deemed necessary, Borer, 

March 25th, 





AMERICAN BOILERS, 

Srr,—In a recent issue an illustration is given of a multitubular 
vertical boiler, and it is spoken of as being new; but many of your 
readers will at once discern that it is identical in design and con- 
struction with that of our improved vertical boilers, which have 
been so largely adopted during the last twelve years. 

A. MARSHALL AND Co, 

Heneage-street, Brick-lane, Whitechapel, March 29th. 





EXPERIMENTAL RESEARCHES UPON THE DEFLECTION OF 
BEAMS, 

S1r,—In some experiments which I have made upon the deflec- 
tion of beams, I found that the deflection was not as the cube of 
the length, as I had been led to expect from the published formulx 
for deflection. I set to work to ascertain what was the real law 
for deflection, and after many failures I at length hit upon a 
method by which the law would be indicated by a series of 
experiments. The experiments were made upon bars of various 
—auhinen, the size being lin. in section and 12in. long, and these 
bars were firmly fixed at one end into a stone wall, and a weight 
was moved outwards, inch by inch, towards the free end. All the 
experiments indicated the following law :—The angle of deflection 
was the sum of the number of times the depth was contained in 
the length + 1, when a constant weight, ascertained by experiment, 
was moved outward inch by inch ; and the sine of the angle thus 
found, multiplied by the length, indicated the deflection. Having 
got thus far, I then used a bar of Bangor slate of lin. section, 
having a free length from the wall of 50in., and having —— 


and in every case the calculated angle in the table was equal to 
that given by the experiment. From this investigation it will be 
seen that the deflection in no instance amounts to the cube of the 
length, but beginning at the square of the length, for twice the 
depth in the length, it gradually increases until at 50 times the 
depth in the length the deflection is me the cube of that of half 
the length, being about 7} times. At 10 times the depth in the 
length, the deflection is 7 times that at half the distance, so that 
the approach to the cube of the is very slow indeed, as the 
le: of the beam is increased ; and it is very doubtful whether it 
would ever reach that proportion, with a practical length of beam. 
I do not know that there has yet been published any series of 
experiments which thus give the true law for deflection, but if I 
am in error upon this point, I shall be glad to be corrected by any 
of your correspondents. 

e following table also 2 the deflections fora bar of London 
My etry 341 oe ae and also for 
a of one of cement to t of pounded bricks when 
°8 of a lb. is used for the constant :— a 
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March, 1876. A. C, Ponton. 


THE PATENT BILL, 


Str,—I cannot conceive how Mr, Thompson should have imagined 
that I supposed the patent agents were in favour of abolishing the 
present system of provisional protection. I referred to the bill 
itself, which clearly abolishes the present system, by obliging the 
patentee to file his complete specication at the first stage, subject 
to revision on payment of an additional stamp duty. of £5. I have 
no doubt whatever that this system would prove most profitable to 
the patent agents, because inventors, as a rule, are so sanguine of 
success at the first, that they are willing to risk any amount of 
expenditure. There are few inventions which, in the course of a 
tew months’ experiments, would not be somewhat modified and 
improved ; hence a revision of the documents would be necessary, 
bringing more fees to the agent. It is probable, therefore, that the 
Lord Chancellor thought to conciliate the patent agents by offering 
them a sop to get his bill quietly passed, but he could not with an 
degree of dignity give way on all points in his new bill, althoug 
it failed to satisfy the patent agents. I must confess that I fail to 
see much difference between the Lord Chancellor’s clause 26 and 
the modification proposed by Mr. Thompson. The alteration pro- 
posed by the Glasgow inventors, as published in your last week’s 
issue, viz., to have ten instead of two years, is more to the purpose. 
The obligation to work a patent within such a limited period as two 
years is in force in several continental countries, and is found to be 
a serious grievance, especially to those inventors not resident in the 
country where the patent is got; and in order to lessen the trouble 
and expense every conceivable means is adopted to render the 
working a mere formality, sometimes a farce, rather than a practical 
reality, and the same grievance would be severely felt by the great 
majority of foreign inventors who take patents here. Besides, it 
is obvious that such a provision would prove disastrous to inventors 
of limited means, as it would be a positive inducement to manufac- 
turers to raise every possible obstacle against the working out of 
inventions during the two years, so that by thus voiding the _— 
the invention would become public property. . B 

Glasgow, April 3rd. 

TWEDDELL’S HYDRAULIC SHEARS. 


Srr,—My attention has been drawn to a clerical error in your 
description of a machine designed by me and manufactured by the 
Hydraulic Engineering Company, Chester, for Toulon Dockyard, 
Referring to the woodcut, you say this machine is one of the most 
powerful ever made. This is not so, as although a machine, 
it is the smallest machine made under this contract, having only 
to shear plates gin. thick; the gap is, however, considerable, namely 
60in. e large machine you doubtless refer to is for 1}in. plates, 
and is a double machine, at the same distance from the edge of 
the plates, shearing 1}in, plates and punching lin. holes on 1}in. 
plates. This machine weighs about 27 tons, whereas the one 
described in your journal weighs only about 6 tons. 

RatpH H. TWEDDELL. 

14, Delahay-street, Westminster, 8. W., March 31st. 











DOUBLE-ACTION PUMPS. 

Smr,—“ A. G.’s.” definition of the pump he refers to is anything 
but lucid. I presume that he means the bucket and plunger type. 
This form was patented by Heaton in 1844, No. of 5) cation 
10,291. Pumps of this description have been extensively used for 
water works, hydraulic purposes, &c., but I do not think that their 
advantages have been properly appreciated, or that they have 
been used as largely as they deserve to be. No, 230f your working 
drawings illustrates a pump of this class for the Exeter Waterworks. 

Ancholme Foundry, Brigg, April 3rd. CHARLES L, . 





from my previous experiments the subjoined table of deflections, 

tried whether the experiments upon this bar tallied with the table, 
considering that this would be a crucial test of the accuracy of 
my investigation. I first tried 11b. weight at the 50in., and 
increased the weight until I obtained an angle of deflection equal 
posite to 50 in the table, namely, 1276 seconds, and I 


to that op 
found that 10lb. weight was the shift required. Using this 10 Ib. 
weight as the constant, I placed it at other intervals upon the bar, 








LOCOMOTIVE EXPENDITURE, 

S1r,—I beg to hand you a comparative statement of the expen- 
diture, &c., in the locomotive ee of the railways in the 
North of England, also the three principal Scotch railways, 
which I think will prove interesting to many of your readers, 





The difference between some of the companies, and in several of 
the ie great, and difficult to account for, Loco, 


Locomotive Expenditure, dc., on the undernoted Railways for the 
half-year ending December, 1875—January, 1876. 
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BELTING OR GEARING. 

Sin,—To any one about erecting a factory, or to factory 
ownersin general, the above suggestion cannot fail to have presented 
itself. If the claims urged on behalf of the belt be well grounded, 
it is a most important question, for it is said that by transmitting 
power by belt, less of it is lost than by doing so by gearing. I am 
sure if some of your correspondents who have tried both plans 
on a large scale, would, with your kind permission, tell us through 
your columns how the case stands between the two modes of 
driving, it would be most interesting and useful to many subscri- 
bers, SUBSCRIBER, 

Drogheda, April 5th. 





AUDIBLE SIGNALS, 

Str,—I think enough has now been said on the above subject, as 
far as the distant signal controversy is concerned, and, in fact, I 
am of opinion the other points of the invention have been 
sufficiently ventilated, and ene’ has been said both for and 
against Mr, Aird’s apparatus, pointing out supposed existing defects 
and places where the inventor may most likely find difficulty. 
But what has been said I don’t think has prejudiced the public 
mind in the least, and I hope it has not discouraged the inventor, 
and that he will still persevere and bring it to perfection, and then 
we shall see if it will be equal to the most sanguine of expecta- 
tions; and in proof of its satisfactory working, and expenses not 
too great, Iam of opinion our managers will readily avail them- 
selves of its use, for it has now become patent to everyone that 
something different to the present system of signalling arrange- 
ments is necessary, and the public have a right to expect, to say 
the least of it, that managers will avail themselves of the modern 
appliances that attain towards that end. I don’t agree with the 
opinion lately expressed by one of your correspondents with 
regard to inventions of this sort from the public, that directors 
utterly ignore the interference of the public in these matters, and 
that they give undue preference to inventions emanating from 
their own servants. The mere fact of the various companies 
adopting and using the patents of private individuals at the 
present time is enough to refute that argument altogether. I 
don’t deny that when two productions of a similar nature occur, 
one from the public and one from their servants, that they may be 
expected te give the preference to the latter, nor is it unreason- 
uble to expect that they will do this. 

There is plenty of scope for genius, and a wide field for inventors 
to utilise their various inventions in railway matters, and I shall 
look forward with interest to see some system or other discussed, now 
that the report of the Abbots Ripton accident has been published, in 
which Captain Tyler has produced some well-timed remarks, and I 
shall be disappointed if the various companies do not avail them- 
selves of his experience, and seek to adopt something more sub- 
stantial for the time tocome, Many of his remarks are an echo of my 
own ideas obtained from practical experience and observations, 
especially with respect to the block system, upon which I should 
like, with your permission, to have something to say ata future 
date. A POINTSMAN. 

April 5th. 








FIRE-DAMP AND FALL OF THE BAROMETER.—In view of the coin- 
cidence, which now appears proved, of frequent explosions of fire- 
damp in collieries with a fall of the barometer, M. Leverrier has 
informed the French Academy of Science that should the Govern- 
ment admit the utility, he is quite prepared to organise a service 
for warning colliery managers and mining engineers of any fall in 
the barometer, which, in the present state of meteorological 
science, may almost invariably be predicted thirty-six hours in 
advance, 


Tue Royat Socrety.—In the new list of candidates for election 
into the Roya] Society, we find the following names of gentlemen 
connected with our profession :—Oapt. Abney, R.E. ; Mr. Charles 
Barry, Capt. C. Orde Browne, R.A. (retired) ; Lieut.-Col. George 
Chesney, of the Cooper’s Hill College; Mr. Latimer Clark, Sir 
Thos, Fairbairn, Mr. Boers Griffith, Assist.-Gen. Secretary of the 
British Association ; Mr. Thos. Hawksley, Prof. J. W. Mallet, son 
of Mr. Robert Mallet, F.R.S. ; Mr. E. J. Reed, Mr. Michael S2ott, 
Mr. G. J. Symons, Secretary of the Meteorological Society ; Mr. 
Henry Willett, the suggester and superintendent of the Sub- 
Wealden Explorations, and Sir M. Digby Wyatt. Col. Stuart- 
Wortley, of the Patent-office Museum, has withdrawn his candi- 
dature for the present. 


New French VESSEL OF War.—A cruiser of the first-class, 
named the Tovrville, was launched at Toulon, on 25th February, 
being the first French vessel of war built at a private dockyard. 
She is also the first of an entirely new type; but the Dusquesore, 
now being constructed at Rochefort, is of the same class. The 
length is 99°6 metres—326ft. 6in.—at the load water line, and 103°6 
metres—339ft. 7in.— from the sternpost to the end of the ram ; 
the breadth is 15 metres—49ft. 2in. ; the depth 10°9 metres—36ft., 
and the displacement 5500 tons. The hull is of iron, divided into 
nine water-tight compartments, and is covered with two thick- 
nesses of teak, each 16 centimetres—6in.—over which is the copper 
sheathing. In order more effectually to isolate the iron from the 
wood me revent galvanic action, three coats of marine glue have 
been applied to the hull and to each of the two thicknesses of teak. 
The armament will consist of 27 guns, 20 of which will form a 
broadside, six will be mounted in semi-turrets on the bridge, and 
one will be run out right forward for a bow chaser, The engines 
must register 7600-horse power during the trial trip, and attain a 
speed of 17 knots an hour. The Tourville is rovided with a 
formidable ram of gun-metal, of which substance the double stern- 
posts, weighing about 30 tons is also com The screw is on 


the Mangin system. 
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RAILWAY MATTERS. 


Mr. CHARLES DANFORTH, well known asan American locomotive 
builder of long experience, died at his residence, in Paterson, N.J., 
March 22nd, in the 79th year of his age. Mr. Danforth was at one 
time connected with the late Thomas Rogers, and subsequently 
founded the firm of Danforth, Cookeand Co. When that firm was 
changed to an incorporated oe under the name of the Dan- 
forth Locomotive and Machine Works, Mr. Danforth became pre- 
sident of the company, and retained that office until his increasing 
age ob! him to retire from active business, about five years ago. 

THE Midland Railway Company commenced running trains on 
the Birmingham West Suburban Railway, between Granville- 
street station and Breedon Cross, King’s Norton, for the first time 
on Monday. The first train left Granville-street at 7.35 a.m., and 
so great was the crowd of passengers that it was with great 
difficulty that they could all be accommodated. During the day, 
the number of passengers by each train was equally large. The 
whole of the arrangements worked very satisfactorily. Mr. 
Needham, of the Midland Railway, visited "Granville-street during 
the day; and Mr, Pearson, district superintendent, directed the 
traffic of the line, 


A GENTLEMAN who went from Birmingham to London by the 
London and North-Western 6°5 p.m train on Thursday last, says 
the Birmingham Post, writes to a friend as follows:—‘ I arrived 
at home all right, although we very nearly met with a bad acci- 
dent between Coventry and by. We were pulled up after 

itching about for some time, and then it was discovered t we 
fad no guard, and that the patent brake was all to pieces, with 
the chain broken and twisted among the wheels. I infer that the 
was left behind accidentally at Coventry, and the brakes 
ing on when we began to get up speed, they la and 
fortunately they did so, as running at forty miles an hour with 
wheels skidded is no very great enjoyment, especially if you are in 
the last carriage.” 

THE Engineering and Mining Journal, U.S., says that contracts 
have been made with the new Scranton and the Cambria Works 
for the steel rails to be used in laying the third rail on the Erie. 
Each company is to furnish 12,500 tons, at 66 dols. 25c. per ton; 
delivered on the road, in monthly payments to extend over two 

ears, The Lehigh Valley Coney has contracted with the 
Xethlehem Works. for 12,000 tons for the third rail from Waverley 
to Buffalo. We presume the Scranton and Cambria orders were 
dependent on the contract for a third rail from Waverley to New 
York, which has fallen through. Itreports also a sale of 1200'tons 
of steel rails to be delivered at New London, at not more than 
64 dols,, and 2000 tons for Western delivery for 61 dols. at the 
mills, These large orders have filled the mills with work, and 
make it difficult to place orders for immediate delivery. Prices 
are quoted at 62 dols. to 64 dols., with some prospect of a further 
advance, 

AccORDING to a recent official report, the railway system of 
Sweden stood on December 31, 1873, as follows :— 

State Lines. Private Lines, Total Lines. 
No, Miles. No. Miles. No. Miles. 
Oper ee ewe 5. DO oe MLD wn 45 .. BINS ,. 54. 859°0 
Beingformed «2 .. «- «o 26. S72... 31 .. 2057 .. 83 .. 2629 





Totals .. .. 11 .. 1984 .. 76 .. 4175 .. 87 -- 6159 
There are now before the first Swedish Chamber four railway 
projects involving an expenditure of 284 million crowns, Before 
the second Chamber there are 14 projects, affecting 13 different 
lines. Amongst other propositions now before the first Chamber 
is one to authorise the State to expend annually for five years a 
sum of three million crowns, or 15 millions in all, in railway con- 
struction. Another, before the second Chamber, would limit the 
amount tu two millionsa year, or but ten million crowns in all. 
The views taken by the Government are awaited with interest. 


On Tuesday week, a series of very interesting experiments were 
made with Handyside’s steep gradient locomotive at Messrs, Fox, 
Walker, and Company’s Atlas Ironworks, near Bristol, and the 
trials were eminently satisfactory. The experiments were made 
with a small locomotive, weighing about 13 tons, and for the pur- 
poses of the trial a short line of metals had been constructed, the 
gradient at one end being one in twelve. The power of the brake 
was first shown, and to test it thoroughly the engine was started at 
full speed at the top of the incline, and while running with full 
steam on the brake was applied and the locomotive was brought 
up standing in the space of 40ft. With the steam shut off its pro- 
gress was arrested in half that distance, but when the block brake 
in ordinary use on railways was applied, the engine ran a 
considerable length of the line before it was pulled up. A couple 


of wagons which, with their contents, were double the weight of | 


the locomotive, were next attached, and while the engine was on 


the steepest part of the gradient the brake was applied and the | 


train remained stationary on the incline. The brake attached to 
the rear wagon was next brought into play, and though the engine 
was backed against the trucks with full steam on, the train remained 
at rest. Experiments were next made with the hauling drum, 
with most satisfactory results. An objection has been raised 
against the ‘shoe brake” that in passing over points it would 
tear up the metals, but by an ingenious contrivance the brake is 
- lifted when passing over a point, and runs clear of the rails until 
again applied by the driver. The line is thus saved from injury, 
and should the ‘‘ shoe”’ be damaged, it is so constructed that the 
parts destroyed can be easily replaced at a very small expense. It 
is intended, we believe, to test one of the locomotives on the High 
Peak (Derbyshire) section of the London and North Western 
Railway. Messrs. Fox, Walker. and Company are manufacturing 
several locomotives on Mr, Handyside’s principle. 
On Wednesdsy there was a private inspection of the East Lon- 
don Railway, a large section of which will be opened to the public 
on Monday next. The party met at the Liverpool-street station of 


the Great Eastern Railway, and proceeded by special train to New | 


Cross, stopping at the Shoreditch station of the East London 
Company, which was first i S m trucks were then taken 
to inspect the line, and the next stoppage was at the Whitechapel 
station. At Shadwell the company examined the means of com- 
municating with the Blackwall system, and subsequently they 
passed under the London Docks, through the Thames Tunnel, to 
Rotherhithe, everything going off very satisfactorily. After leaving 
the Liverpool-street station, the first station on the East London is 
at Brick-lane, and just beyond the line passes under the goods yard of 
the Great Eastern Company. The next station, which is at ite- 
chapel, is 460ft. long, and it is calculated to ors for a very 
large traffic. It is connected by a large and well ventilated 
tunnel with the Shadwell station. From the latter station 
the line 3 under the London Docks basin, and through 
the old Thames Tunnel to Rotherhithe. From Rotherhithe 
the line passes under the South-Eastern and London and 
Brighton Railways to the junctions with them at their respec- 
tive New-cross stations, and with the South London at Peck- 
ham. The cost of the railway, the total length of which is 6 

miles, has been nearly 3,200,000, and £800,000 has been absorbe 

in purchasing the Thames Tunnel and in the works under the dock 
property. It was estimated in the original prosper that the 
cost of the railway would be £1,866,000, but the capital has been 
increased, by the shareholdéts’ authority, to £3,166,000, thus 
exceeding the original estima’ £1,300,000. The interest on 
the debentures and debenture stock and on the preference capital 
will now amount to £102,000 per annum Leohead of only £23,330, 
The railway will afford the shortest, and it is stated, the only 
unbroken route for minerals and merchandise passing to and from 
the northern and southern counties to the southern s) sipping vorts. 
Minerals and merchandise passing from the Midland, Great North- 
ern, and Great Eastern systems to the junction on the Brighton 
Company’s main line, for the 'y of the southern counties, now 
pass over 17 miles 11 chains way while the distance tra- 
velled in using the East Lo $ miles, 32 chains. 
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NOTES AND MEMORANDA. 


A PATENT has been taken out in France for a mixture of picric 
acid with a fertiliser as a means of destroying the phylloxera, that 
pestiferous enemy of the grapovine. 

THE French Academy of Sci has given the prize of 20,000f. 
established in 1859 by Napoleon III., to M. Paul Bert, for his 
‘* discoveries on the offects of oxygen in the act of respiration,” 
declared by M, Claude Bernard the most astounding that have been 
made since Priestley discovered that gas. 

AccorDING to experiments by M. Rudorff, on cold produced by 
solution of twenty different salts, the two which gave the 
greatest lowering of temperature were sulphuretted cyanide of 
ammonium sulp cyanide of potassium ; 105 parts of 
the former dissolved in 1 water, produced a lowering of tem- 
perature of 31:2 ; and 130 parts of the latter, in 100 parts of 
water, as much as 34°5 deg, 

MM. Treveand Durassier, in the course of some experiments on 
the action of acids on magnets, arrive at the conclusion that mag- 
netism, far from confined to the surface, penetrates to the 
very centre of the 1. They affirm the conclusion that the 
penetration of magnetism into the entire mass of a piece of homo- 

eneous steel, magnetised to saturation, is a general fact; or that 

e magnetism, at first. superticial, penetrates successively into the 
eo in proportion as the outer layers are dissolved away by an 
aci 





IN a note concerning the flame theory with reference to the 
distance between flame and burner, Karl Heumann says the fact 
that between a burner and its flame there always exists a space 
where there is no flame, has been explained by supposing that in 
this case the gas miaed with air before the burning commenced. It 
is here shown that such spaces exist wherever a cold body comes in 
contact with the flame ; the space is the larger the colder the body is, 
and the greater its power of conducting heat. If a hot metallic body 
is introduced into a flame, the latter remains in contact withit. It 
follows that the cooling of the flame by the burner or by the body 
introduced into the flame, is the sole cause of the observed 
space. 

THE quantity of quicksilver produced on the Pacific Coast of the 
United States in the year 1875 amounted to about 54,000 flasks, 
This is wholly the fruit of California mines; none of the other 
Pacific States or Territories have yet made any quicksilver, though 
cinnabarin small quantities has been found insomeofthem. Thetotal 

uction of this metal throughout the world now reaches about 
00,000 flasks, of which California is at present turning out fully 
one-half. In a few years more the yield of this State will be likely 
to greatly exceed that of all the world besides. The new Almaden 
mine produced in 1875, 13,648 flasks of 764 1b. each, or 1,054,062 Ib, 
in all; being an increase of 50 per cent. over the product of 1874. 


THE difficulty of observing snow crystals except in a freezing air 
has led M. Dogiel, of St. Petersburg Academy, to seek for some 
substance not liable to dissolve at ordinary temperatures, and 
crystallising, like snow, in the hexagonalsystem. According to the 
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MISCELLANEA, 


THE Italian engineer, Signor Grattoni, who directed the works 
of the Mont Cenis Tunnel, has just died. : 


Tur Russian Artillery Department, it ie said, intend replacing all - 


the mitrailleuses in the Russian army by 9-pounder guns. 


THE strike of operatives against the reduction in wages at the 
Sinclairtown Powder Works terminated on Tuesday, the people 
resuming work at the old rate of pay. 

THE dispute between the Liv 1 shipowners and the dock 
labourerg has been arranged, and the men resumed work on Wed- 
nesday morning on the usual terms. 

Ir was resolved on Tuesday, at a meeting in the Mansion House, 
Dublin, to establish a packet station for steamers once a month to 
and from New York ; capital, £500,000, the station to be selected 
on the poundage principle. 

Mr. Crookes suggests that the torsion balance (used in testing 
the amount of action caused by the approach of light to it) should 
be employed as a gas-test ; and also in meteorological observations, 
to note and posse the amount of light falling at any place. 

THE Dickson county meteorite found in the above county in 
Tennessee, in 1835, has been recently examined by J. Lawrence 
Smith. The American Chemist says that the analysis gave iron, 
91°15; nickel, 8°01; cobalt, 0°72; copper, 0°06; specific gravity, 
7717. Professor W. Wright expelled at a red heat about 2°2 
volumes of gas from a portion of the meteorite, which consisted 
of!H 71°04, CO 15°03, CO2 13°03. 

A vERDIcT of manslaughter was on Tuesday evening returned 
against Joseph Stone, senior partner in the firm of Messrs. J. and A. 
Stone, Grove Ironworks, Smethwick, near Birmingham, where a 
boiler explosion occu last week, resulting in the death of two 

rsons. The boiler which exploded was an old one, and although 
in some places only };th of an inch in thickness, was on the day 
of the explosion worked at a pressure of 45 1b. 


A CONFERENCE was held at Bath on Wednesday, between the 
colliery proprietors of Somersetshire and delegates from the pit- 
men, headed by Mr. Halliday, with reference to the masters’ 
proposal to reduce wages 174 per cent. The masters urged the 
adoption of the sliding scale, and its application to the proposed 
reduction, The proposal was assented to. The present reduction 
was limited to 11} per cent., and the sliding scale was adopted for 
future guidance. 


On Thursday night the 30th ult., the Lyndebrook Reservoir, at 
Worcester, Massachusetts, which contained 67,000,000 gals. of 
water, burst, and a torrent of water 20ft. high and 30ft. wide 
rushéd for nine miles over the owe south of Worcester, de- 
stroying everything in its track. No lives were lost. Five large 
mills and many dwellings were destroyed, the highway and bridge, 
as well as 500ft. of embankment, and a mile of the track of the 
Boston and Albany Railroad, 


THE painters and joiners of Hull who are connected with trade 
ieties have gone on strike furan advance of wagesand a diminution 





Scientific American he selected iodoform (CHI), a p 
familiar to some of our readers from its medical uses. It crystal- 
lises in a remarkable variety of forms. To show their multiplicity, 
M. Dogiel dissolves iodoform in boiling—90 per cent.—alcohol, and 
lets the solution cool in water of different temperatures. He gets 
mostly tubular crystals when a solution containing 15 to 30 per 
cent. of iodoform is kept ten minutes in water of about 57, to 60 
deg. Fah.; whereas star-shaped and often very complicated 
crystals are had at temperatures of 78 to 100 degrees. 


THE average latent heat of vapour of petroleum has not been 
very satisfactorily determined, but it is known tobe very low. Dr. 
Ure states it at 184, that of steara being 1000, of alcohol vapour 
457, and of ether vapour 313—that is, an amount of heat that will 
vaporise but 1 1b. of water, and about 2°2lb. of alcohol will vaporise 
5'4 1b. of petroleum, assuming no important change of specific heat 
during the change of state. By measure, the amount of heat or 
fuel that will.vaporise one gallon of water should vaporise no 
less than 6} gallons of petroleum, This is an important practical 
point in this connection. The density of its vapour is very high, 
averaging, if the whole mass be converted into vapour, six and 
a-half times the density of air at the same temperature. At 500 
deg. Fah, it will pass into vaporous form, except a trifling per- 
centage. 

In a recent number of the Berichte des Deutschen Chemischen 
Gesellschaft of Berlin appears a note on the specific heat of mercury 
vapour by MM. Kundt and Warburg, The quantity of heat contained 
in a gas is usually defined as the total energy of its molecules, and, if 
the molecule is looked upon as a material point, this energy consists 
alone in onward motion. Knowing the pressure exerted upon the 
unit of surface by a quantity of gas contained in the unit of volume, 
and knowing the increase in the pressure produced by increasing the 
ee ogee 1 deg., we can easily determine the quantity of heat 

in thus raising the temperature 1 deg., the volume remaining 
constant. If all the heat which affects the vapour is transformed 
into energy of onward motion of the molecules, we can easily calcu- 
late how much heat 9m to be required to raise the temperature 
of the unit of volume of a gas yr a 1deg., the volume remaining 
constant. This latter calculated value is smaller than that found 
by experiment, and hence it is concluded that in reality some of 
the heat which is used in heating up-a gas under ordinary con- 
ditions does some kind of internal work, and this is possible, inas- 
much as the molecules of most gases are not material points, but 
consist of atoms. On studying mercury vapour, it was found that 
the calculated and observed values above referred to were equal, 
and this result isin accordance with the commonly accepted view 
that the molecule of mercury is monatomic. According to the 
experiments here described, the molecule of mercury vapour acts as 
if if were a material point. 

Tue following particulars of the first American locomotive were 
given inthe Hartford Post. In 1828 Mr. Cooper was in business in 
New-York, his native place. His mother and grandmother were 
both born on the present site of St. Paul’s Church, Vesey-street 
and Broadway, and his mother remembered seeing the stockade 
still standing which had been erected to keep the Indians out of 
infant New Amsterdam. Mr. Cooper had bought as a speculation 
the entire magnificent tract in Baltimore, now owned by the Canton 
Company. Baltimore was then a city of seventy-five thousand 
people, rich and prosperous, and had entered upon the railroad era. 
On July 4th, 1828, the corner stone of the Baltimore and Ohio 
road was laid with imposing ceremonies by Charles Carroll, of Car- 
rollton, It was pushed .energetically—a little too much so—for 
when thirteen miles had been finished it was found that, in turning 
the rocks to save cutting, such short curves had been introduced 
that the then experts declared the line utterly useless. It could 
not be used by steam. Five per cent. had been paid in, and shares 
had been sold at seventeen, such was the zeal ae confidence of the 
people. But the chill was immense, and everything stopped. Mr. 
Cooper, then thirty-eight years of age, saw new disasters to himself 
in the depreciation of his tract should the road fail. He proposed 
to the directors to construct an engine to be available on their line. 
They were bat incredulous. He brought down from his 
glue factory in New York an engine with 3}in. cylinder and 14in. 
stroke, procuYed Wheels and other appliances from the railroad 
company, and presently rolled out on the track the first American 
railway engine. The trial trip was to take place the next day. 
That night a thief stole all the copper and brass from the infant 
machine, and this caused some further delay. The trial trip was 
run, Mr. Cooper himself acting as engineer ; and when his wheez- 
ing little baby locomotive threatened to lose too much steam he 
held down the safety-valve with his own hands. The run was 
made with thirty passengers, thirteen miles in one hour, and Balti- 
more was happy. Compare the little engine of forty-seven years 
ago with the ponderous machines of to-day, and yet they follow on 
the pathway the'liftle engine opened. 





in the number of hours of labour. The painters ask for an advance 
of 4d. per hour and a reduction of hours from 565 hours per week 
to 53. The Masters’ Association declined to accede to the terms, 
contending that the state of the trade was such that these terms 
could not be complied with. Many of the masters who do not 
belong to the association have, however, paid the advance rather 
than have their work stopped at this season, 


A COMMUNICATION has been received in Dublin from the Govern- 
ment on the subject of the proposed establishment of a national 
museum of science and art for Ireland. It contains a suggestion 
that the Royal Agricultural Society of Ireland should amalgamate 
with the agricultural department of the Dublin society, In that 
event the Government would provide accommodation in Phoenix 
Park for agricultural and other exhibitions. A national library of 
science and art would be built on the premises of the Royal Dublin 
Society at a cost of about £100,000. The Government also think 
that the Royal Dublin Society and the Irish Academy should be 
amalgamated as far as science and art are concerned, 


THE coal produced in America in 1830 is said to have been 632,750 
tons, and that produced in 1875 is over seventy-one times that amount 
namely 45,000,00€ tons. The iron produced in America in 1830 is 
given as 500,000 tons, and in 1875 this had increased to four times 
that amount, namely 2,000,000 tons. 1875 produced less iron and 
coal than was produced in 1873—considerably less. The reasons for 
the vast increase of coal trade beyond that of iron is obvious, coal 
being used in all departments of domestic and manufacturing 
affairs. The whole population are coal consumers, but are not all 
iron consumers. While inan increase of 1,000,000 in the population 
perhaps one-third to one-half. would be immediate consumers of 
coal, the same increase of population might oniy find one-tenth or 
one-twentieth to be consumers of iron. 


On Thursday, the 30th ult., Mr. 8S. B. Boulton, Assoc. Inst, 
C.E., of the firm of Burt, Boulton and Haywood, entertained a 
large party of the students of the institution at the principal works 
belonging to his firm at Silvertown, with a view to explain the 
whole process of the manufacture of creosote, and of the applica- 
tion of that oil for the preparation of timber. Some idea of the 
operations of the firm may be gathered from the fact that they 
have four large establishments in the port of London, six others at 
various English ports, besides seven timber preserving works at 
different places on the Continent, and a depédt in Russia, at the 
port of Riga, for the shipment of Baltic timber. Mr. Boulton 
accompanied the party, and entered into a detailed explanation of 
the various processes. He began by mentioning that, whereas 
some years ago the tar produced in the manufacture of gas was a 
waste substance, of which it was extremely difficult to get rid of, it 
had now become a source of considerable reverue to the gas com- 
panies. Subjected to fractional distillation, every atom of the gas 
tar was now converted into some useful commodity. The labora- 
tory was the first place visited, where a complete series of specimens 
of the substanees produced from tar was exhibited in the order in 
which they come from the still. Besides the creosote used for the 
preparation of timber, these specimens of hydrocarbons included 
earbolic acid, naphtha, the various forms of benzole and anthracene 
used for the manufacture of aniline and alizarine dies; and lastly 
the pitch, which is largely used for the manufacture of patent 
fuel. The chemical works were next inspected; the various 
batteries of stills, and the machinery for rectifying and preparing 
the numerous products for the market being in full operation. ‘The 
complete and elaborate apparatus for the condensation of all vapours 
evolved in the process of manufacture, was noticed and commented 
upon, and it was mentioned that the apparatus, which was specially 
installed for the purpose of preventing the possibility of any 
nuisance from the works, had also been found in practice to lead to 

ood economical results. The timber yards and saw mills at 

ilvertown and also those within the Victoria Docks were next 
visited, together with the creosoting cylinders, and the machinery 
used for injecting the timber. Here one of Hodson’s machines for 
burning sawdust as fuel under a steam boiler was successfully at 
work. The water carriage system as applied to the landing, 
transport, and stacking of sleepers upon a plan patented by Mr. 
Boulton, was very interesting. The heavy sleeper blocks, instead 
of being carried on the backs of labourers, were thrown into the 
water direct from the ship’s hold, from wience they were picked 
up by revolving chains and transferred to a series of water troughs 
or small canals upon the ground level, along which they were con- 
ducted from all parts of the premises to the saw mills, where they 
were sawn into sleepers and finally stacked to a height of from 25ft. 
to 30ft. by an elevator worked by steam power. The sieepers ar 
kept stacked for drying for a considerable time. before they are 
creosoted, and the firm maintains a stock of no less than froni one 


million to a million and a half of these sleepers in this country . 


constantly undergoing this natural process of seasoning. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveau, Rue dela Bauque 
BERLIN.—Asuer and Co., 5, Unter den Londen. 
Mt a ‘GERoLp and Co., Booksellers. 


LEIPSIC. 5 
NEW YORK —Witimzr and Roczrs, 31, Beekhman-street. 














PUBLISHER'S NOTICE. 

*," The Publisher begs to announce that next week THE ENGINEER 
will be published on Thursday, instead of Good Friday. Adver- 
tisements intended for that number cannot be received later than 
Six o'clock on Wednesday evening. 


TO CORRESPONDENTS. 


*,* In order to avord trouble and confusion, we find it neckssary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly di 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ‘ 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily jor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

Vix.—Both your suagestions are included wn Captain Tyler’s report. 

C. (Durdham Downs).—We shall be happy to examine your plans and give 
you our opinion on them. 

J. D.—There is no trouble met with in condensing steam of any pressure with 
the ordinary jet condenser and air pump, provided there is a sufficient 
supply of cold water, say 20 times as much, as is required for feeding the 

E. 8. M.—Em the boiler thoroughly, and keep the inside quite b; 
putting psn Ae lime in through the ved on Srom time to me tt 
lime should be swpported in a rough iron basket, so that it can be removed 
readily when slaked, and replaced with fresh lime. 

















CHINA-MOULDING MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,--Can any of your readers give me the address of a maker of 
machinery for turning, moulding, or making china or earthenware ? 

April 3rd. eed H 

NOMINAL HORSE-POWER. 
(To the Editor of The Engineer.) 

Str,—Will any correspondent favour me with a rule for work! 
the nominal horse-power of compound engines? A great diver of 
opinion + tar to exist on this subject. What is the practice of London, 
Sunderiand, yn otf and Liverpool makers? What is the average 
weight per indica‘ horse-power of compound engines and boilers ? 

London, April 5th. 8. L. Y, 

TESTING TUBES. 
(To the Editor of The Engineer.) 

S§1r,—Would any of your readers kindly inform me whether the under- 
noted is a fair test for ordinary best best Staffordshire iron ? 

A tube, 2in. external diameter by }in. thickness by 18ft long, was 
filled with pitch, and after the pitch wus hard the tube was to stand 
bending to an angle of 90 deg. 

This test is applied by the French Admiralty, and is, I think, unjust 
on principle, as the adhesion of the pitch to the iron must, to a certain 
extent, destroy its ductility. I should ‘ike, however, to have my opinion 
in this confirmed by any of you ' readers who may feel interested 
in the matter. J.C. 


Glasgow, April 4th. 


out 








STEAM TRAMCARS. 
(To the Bditor of The Bngweer.) 
Sir,—In your excellent article, describing my new tramway locomotivo, 
I see you are under the im on that my patent condenser is the 
invention of Mr. Downes, of Smethwick, I shall be much obliged if you 
will allow me to state, through your paper, that the engine was made to 
our own designs throughout, and that the d i ted and 
H. Huaues, 





patented by me. 
Falcon Works, Loughborough, April 5th. 





Sim,—I am much = yy for your article upon steam tramcars, in your 
issue of the 3lst March, although I consider you give Messrs. Henry 
Hughes and Co., of Loughborough, more than their just share of 

for their efforts in the m of so desirable an object. In May, 1875, 
I placed -~ full specification of patent No. 2066, July 9th, 1872, in the 
hands of Messrs. Henry Hughes and Co., with an order to build me an 
— for use upon tramways. engine was built and delivered 
and in November, 1875, Messrs. Henry Hughes and Co. were so satisfied 
with the success of the patent that they applied to me to appoint them 
J mtg Mampehing conned mga comin BEF e with 6in. 
cylinders, adding such improvements as might suggest themselves, This 
permission I gave them, in writing, on the 2nd November, 1875. 

I am at a loss to understand the gs of Messrs, Hughes 
and Co., when it was perfectly understood no advantage could or should 
be taken of my st my full system to a firm of such standing as 
theirs. My experimental engine was triedon the Birmingham tramways 
in January, 1876. Mr. Hughes was present, and the success was admitted 
on all hands. Now, Sir, the engine tried at Leicester on Monday, the 
27th March last, is the one I gave Messrs. Hughes and Co. permission to 
build, and embraces my system in every res 

Under these circumstances, I cannot allow the honour of this invention 
to Messrs. H. Hughes and Co., and have given them notice that they 
must not use, sell, or exhibit the _— in question, 

Soho-street, Handsworth, April 5: 


SUBSCRIPTIONS. 


Jony Downes. 





Tus Enoiverr con be had, 
at the various rai: 


binding Tax Encineer Volume, 28. 6d. each 

Volumes of Tug Enaineer can be had, price 18s. each—Vols. 

5, 10, 14, 24, 25, 26, 88, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tok EnGinrer weekly and post-free. Sub- 
er ae ae Tae Ses Setar were accompanied by letter of advice 
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RESERVOIR EMBANKMENTS, 

AnotHER embankment impounding water has given 
way. The dam of the Worcester reservoir in the State of 
Massachusetts, after having for several days previously 
presented unmistakeable signs of leakage and. weakness 











under the pressure of the stored up water, was actually 
' |. swept away on the 30th ult., suddenly giving vent to, it 


is said, nearly seven hundred million gallons of water, 
which swept down the valley for about nine miles in a 
torrent of twenty fect in depth, destroying mills and 
buildings in its track for a distance of five pos Te from the 
t, but 
only three lives are, as yet, reported to have been lost, 
owing to the neighbouring inhabitants having had timely 
warning and having got out of the way of the rush of waters 
ere it came. It is rather to be’ wished than hoped for 
that this the latest of very many such failures of earthen 
dams may induce engineers, and especially those termed 
hydraulic engineers, to turn their attention in earnest to 
the substitution of masonry for earthwork in the.construc- 
tion of future dams for impounding water. It is true 
there are many earthen dams of considerable magnitude 
and height which remain intact after an existence of several 
years; but an earthwork dam however well constructed 
according to the methods which have been professionally 
sanctioned in Europe, and fe pee in this country, is 
never safe. It may appear safe to-day, but on to-morrow 
some insignificant leakage of water upon the outward 
slope, or just beneath it, may announce to those who can 
interpret the sign that it is no longer so. There is a 
passage, which may be in any direction however tortuous 
or indirect, established between the interior of the water- 
full reservoir and the outside face of the dam. Its inner ori- 
fice, always hard to find, sometimes impossible, can seldom, if 
ever, be effectually staunched, or, if ever, only by completely 
emptying the reservoir. Neglected, it continually enlarges, 
the interior of the earthwork becomes gradually sopped, 
softened, and probably sunk, and in the end the water 
finds an outlet sometimes through the: bank, but more 
commonly over its top, at the depression caused by the 
sinking, and most usually after wy, continued rain, when 
the redundancy of water prevents the lowering of it in the 
reservoir. A rush over the top and rapid erosion, and the 
final discharge of the imprisoned waters through a cleft, 
more or less wide, completes in am hour or two the destruc- 
tion of the reservoir. 

Such is the history of, we believe, every earthen embank- 
ment, the circu mstances of the yielding of which have been 
observed and truly stated; nor is there, we believe, a single 
instance of a sufficiently-proportioned embankment having 
been swept away bodily by the pressure of the water 
behind it, which is the popular notion of the mechanism of 
these “accidents,” Persons may be found who will under- 
take to repair such a broken dam; but the result is 
an embankment more hazardous than before. It is 
true that the construction of reservoir dams or “ bunds” 
simply of earthwork is sanctioned in the East by 
usage of high antiquity; but over the vast plains of 
India there was little choice as to material, and earth 
best suited unscientific rulers and the labour of half- 
civilised peoples. With dense earth, limitless hand labour, 
slow construction, and under the influence of a bakin 
sun, most of these works in India attained a degree o 
staunchness and stability not to be found in modern Euro- 
pean embankments, unless perhaps in the very few excep- 
tional cases in which Indian methods were adopted by 
European engineers, as in that of the Shaws Waterworks 
at Greenock, the embankments of the reservoirs of which 
were so constructed by Mr. Thom, and are, in fact, of puddle 
throughout. But notwithstanding these advantages, the 
insecurity of earthwork construction is amply shown by 
the ruined tanks and rifted bunds which are scattered 
over India, and the most remarkable of which is the 
Giant Tank of Ceylon—an artificial lake once of sixty 
miles in circumference, the waters of which anciently 
covered the whole, northern slopes of the island 
with irrigated rice fields, but the interior of which 
is now a pestilential jungle. The + bund is still 
there, with the stone culvert at the bottom which once 
gave exit to its waters, and which on examination shows 
that a small er ing along upon the outside of the 
stones of the rude but massive culvert, originated the 
destruction of the whole reservoir. Hundreds of reser- 
voirs were constructed for irrigation by the Moorish rulers 
of Spain, and, following their a by the early 
Spanish kings. Stone was there abundant, and the sound 
reasoning of that constructive nation was shown by their 
invariably choosing masonry for the material of their dams, 
examples in section of many of which were given in this jour- 
nal in 1867. Following these precedents, the French, in con- 
structing reservoirs for canal or other purposes, have for 
some centuries past invariably employed masonry, one of 
the earliest examples upon a great scale being the masonry 
dam of the Lampy reservoir on the Languedoc Canal, and 
one of the latest being that of Settons, of which we gave 
an account a few months back in this journal, while the 
reservoir of Furens, described by us in 1868, affords a 
noble example of how much may be dared with complete 
success in confining water of great depth by masonry con- 
struction, which in many instances, as in this, where the 
valley to be dammed is narrow, admits of immense 
increase in strength and of great economy by arching the 
revetment wall with the convex side next the water in the 
reservoir. Indeed, where the valley to be dammed is 
deep and precipitous, and its jaws, at the place of the 
dam, of solid rock, there can be no second opinion as to 
masonry constituting the only proper structure. If rightly 

roportioned in the first instance, the stone dam once 
Finished is absolutely safe. Science can determine the 





proportions of masonry dams with a certainty and exactness 
ot attainable in respect to dams of earthwork, to which, 





from the incoherent nature of the material, science can as 
yet not be applied, and the only rules as to the form and 
dimensions of which are literally “the rule of thumb,” or 
of precedent’ No instance can be quoted, we believe, 
in which a masonry dam has been carried away by the 
effects of | through its material; indeed, while in 
the earthern eng however slight, tends con- 
tinually to increase, in that of masonry the tendency is for 
any leakage that may occur while the masonry is green to 
staunch itself gradually by the accretion of calcareous and 
earthy matters. Thus the enormous pressure at Furens 
caused considerable infiltration through the great mass of 
solid and well flushed masonry for some years, but that 
- now wholly ceased, and the exterior face is perfectly 

ry. It is not quite so a nt, perhaps, that masonry 
may with bad ml sod wh ated facility, be sub- 
stituted for earthwork in such situations as those in which 
the latter has usually beenemployed. The wallof the Settons 
reservoir crosses straight over what is, for all practical 
ends, a great alluvial valley, presenting conditions like 
many of those which have been earth-dammed in this 
country. It is based upon a solid slab of concrete, and if 
in our English valleys such a sole plate of concrete be laid 
reaching to the bottom of the loose detritus, and upon that 
a dam of masonry of proper form and size be constructed, 
Fogsetn at each end deep into the bank and there puddled 
in ample quantity at the upstream side, a dam may be 
formed vastly safer than one of earth, however carefully 
that may be made, and, under most circumstances, at 2 
not greater expense, for though the cost per cube yard 
much exceeds.that of the earthwork, the total mass neces- 
sary for safety of the former per unit of length is greatly 
less. Thus, if we take the cubic metres of masonry per 
lineal yard in the deepest part of the Settons wall of 
twenty-one metres in height at 225 cubic metres, the volume 
of earthwork required for the same height, and with the 
usual inner and outer slopes, will be about 1170 cubic 
metres por metre lineal, or the mass in the earthen dam is 
about five times the mass of masonry. 

Over all portions of the surface of the British Islands 


on which important: reservoirs are likely: to cun- 
structed, stone is not scarce, and good hydraulic mortar, 
or the admirable artificial substitutes for it, are 
abundant. Even in the few places in which reser- 


voirs might be needed and stone not be procurable, we in 
England can always fall back upon bricks in density and 
bond almost equal to stone; and which, if made upon the 
large tile-form models of the Roman brickmakers, would 
afford material for excellent hydraulic masonry. It seems 
to us, then, that the time has come when earthwork dams 
of any magnitude should be relegatecgto the past. It will be 
better that engineers should apply gaemseives voluntarily 
to the working out of better and safer methods than that 
multiplied disasters should, in the end, produce appeals to 
the Lagishatiare, and the prohibition by law of future 
earthen embankments. 


PIECEWORK. 

Tue strike at Erith called attention to the question of 
piecework in all its aspects very powerfully. Political 
economists, who had hardly given the subject much atten- 
tion before, began to consider it as worth consideration ; and 
arguments for and oe it, which had never previously 
been heard, were freely stated in the daily press, and in the 
special organs of both the master and the working man. 
So long as the theory alone of piecework was handled, it was 
clear that almost anything might be said, but that little 
or nothing could be proved ; and, accordin L the widest 
possible diversity of opinion was manifested y those who 
took either the side of the masters, and advocated piece- 
work, or that of the men, and denounced it, This style of 
discussion was, however, very unsatisfactory to practical 
men; these maintained that it was next to impossible to 
produce any conclusive theories on a matter about which 
so little real information existed. The obvious way out of 
the difficulty was to obtain information, and to this the 
Iron Trades Employers’ Association addressed themselves. 
A form of inquiry was issued by a committee of the asso- 
ciation, “for the purpose of getting information from 
employers as to the practice of piecework in the different 
district branches of the association.” This circular assumed 
the form of questions, which were as follows :—“(1) Is 
piecework practised in your works? (2) If it is, please 
say in which of the following departments, viz., turning, 
fitting, planing, drilling, smiths’ work, pattern making, 
boiler making, and moulding? (3) If a man fails to earn 
his weekly rating when working by the piece, do you 
abate the difference from the ordinary weekly wages paid 
him? (4) Do you pay the piecework balances through the 
pay offices to each man individually, or is it carried out on 
the “ piece master system?” (5) Please state the approxi- 
mate additional percentage to the weekly earnings made 
by your pieceworkers in any of the departments named 
dene tk 0 Inquiry No. 2, The answers to this inquiry 
should be given over a period of say six months.” For 
the benefit of such of our readers as may not be well 
versed in the practice of piecework, we may state that in 
many sho although the practice is not universal, it is 
the rule that each man working on the piece is “ rated,” 
or expected to turn out a given minimum quantity of 
work. The circular was issued to one hundred and ninety- 
eight employers of labour, all members of the association, 
and their replies ‘have been regarded as strictly confi- 
dential, in so far that it is impossible to identify any 
particular reply ‘with any particular employer. The 
general results of the inquiry have, however, been com- 
bined in the form of a report by the committee, and this 
report was laid yesterday, at Nottingham, before the Iron 
Trades Employers’ Association. bee goa 

The inquiry was directed specially to obtain replies to 
the arguments of the men inst piecework, which may 
be thus stated in the words of the officers of the Amalga- 
mated Society of Engineers :—“ First, that the practice of 
piecework placed the men under the tyranny of what was 
called the ‘ butty’ or piece master system, and that the 
workmen under this did not get his share of the 
results, as ‘they were monopolised by the piece master ; 
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secondly, that it feqnentiyhogpned that workmen actuall 


found at the end of a job on which they had been at wor 
: that they were in debt to their employers, inasmuch as they 
had not earned the full amount of their weekly rated 
wages, and were forced to pay the deficiency ; thirdly, 
that the results, even when equally distributed, were small 
in amount, and that actual earnings were reduced by the 
system, as wages were brought down, by this process, to 
the lowest possible point.” It is not too much to say that 
the information obtained, as a result of the inquiry, flatly 
contradicts these statements, and places piecework in a 
most favourable light. Of the 198 members to whom the 
circular was sent it appears that 157 replied; of these 
97 practise the piecework system, while 60 employers 
wrote to say that they did not adopt piecework, in some 
instances because it was not suitable to their tra‘e, in 
others because it was obnoxious to the men. Replies of the 
latter character were, however, very few, and it would appear 
either that the men have, on the whole, nothing like that 
dislike to the system which the officers of the Amalgamated 
Society of Engineers would have the world believe really 
exists; or that the masters are too strong for the men and 
adopt piecework when they see fit, whether the men like 
it or not. Ninety-seven employers use piecework, some in 
all possible departments, some on a limited scale only. It 
is a noteworthy fact that in some districts the men like 
piecework so much that they would probably strike if any 
attempt were made to substitute day work for it, or, as 
the report puts it, “they would strongly resist any pro- 
posal to limit its operations.” This is quite inconsistent 
with the statements of the officers of the Amalgamated 
Society of Engineers, and they will find some difficulty in 
explaining the discrepancy. 
Turning now to the specitic charges brought against the 


system of piecework, we find, first, that as regards the | 


system of employing a butty, or middle man, of the ninety- 
seven employers whose returns are dealt with, the figures 
show that sixty pay their hands, each man individually, 
through the pay office, the proportion to be paid to each 
man on any given job being made out by the employers’ 
agents, no piece master being known. Fifteen employers 
pay through a piece master, and eleven employers have 
both methods at work in their establishments, the latter 
stating that the piece master system is only practised on a 
limited scale, and on exceptional classes of work, where, 
by mutual agreement, a gang or set of men so arrange to 
receive their earnings. Eleven employers have made no 
return on the subject. As to the rating question, it appears 
that forty-six employers make no abatement whatever 
when men fail to make a good week’s work. Eleven say 
that such a state of things never has occurred in their 
works, as men always earn more than their weekly ratings. 
Thirteen state that they make the abatement out of the 
next accruing balance which stands to the credit of any 
‘workman who may by chance have failed to make his 
weekly ratings; this, however, very rarely happens. 
Eleven employers state simply that they abate the 
deficiency from the man’s earnings, but do not say whether 
this is done on the ratings of the week, or is carried 
forward as a debit against any subsequent piecework 
balance. Five say a deficiency seldom or never happens. 
Eleven employers are silent on this head. The most 
important question of all, however, as regards the men at 
all events, is the zelation which piecework bears to day- 
work wages. The reply to this is a powerful vindication 
of the system, and a direct. contradiction of arguments 
urged against it by the Amalgamated. Engineers. But the 
replies are by no means so complete as they might be. 
The inquiries were limited to ascertaining the proportion 
between ordinary day wages at 54 hours per week, and 
those paid for piecework. The figures go to show that the 
wages earned by men on piecework are in excess of those 
earned on daywork, by from 15 to 75 per cent., the lower 
earnings being strictly exceptional and confined to small 
shops. In the greater number of cases the wages paid are 
from 30 to 45 per cent. in excess of those to be derived 
from daywork. 

It is very probable that some reply to this statement 
will be attempted by the Amalgamated Engineers, and the 
detailed report of the proceedings of the meeting held 
yesterday by the Iron Trades Employers’ Association is not 
yet available. We shall, therefore, for the moment content 
ourselves with placing our readers in possession of the 
facts as they stand. We cannot conclude, however, without 
saying that the following passage from the report of the 
committee on piecework seems to be fully justified by the 
results of the inquiry :—‘“ One of the objections to piece- 
work is, that by its application weekly ratings are reduced 
to the lowest possible point. The replies have shown that 
weekly ratings are higher in districts where piecework most 
obtains than where it is never practised ; and that the 
percentage additions on piecework balances are highest in 
those shops where the weekly ratings of the men are also 
on the highest scale. The result of the inquiry seems, 
therefore, to show that the best qualified and ablest work- 
men are found where piecework is the established practice 
in any given shop or district.” 


AIR COMPRESSORS, 


Wirutn the last few years the use of compressed air as 
a medium for transmitting power has made enormous 
strides. Long since, air was employed to work wharf 
cranes by a Mr. Hague; but he used a partial vacuum 
for this purpose. A half-exhausted chamber, from which 
the air was continually pumped by steam power, was fixed 
in a convenient place on the wharf, and with this all the 
cranes communicated by pipes. To each crane was supplied 
a small oscillating cylinder, the piston in which was driven 
by the pressure of the atmosphere, the exhaust pipe from 
the valve chest conveying the air to the vacuum chamber 
before mentioned. It was found, however, that it was 
difficult to keep all the joints tight, and for this and other 
reasons the system was abandoned. The construction of 
the Mont Cenis Tunnel supplies the first example of the 
use of compressed air on a large scale for the transmission 
of motive power; and there can be no doubt that to the 
success which attended the labours of M, Colladon and 


his colleagues in compressing air and conveying it to the 
drilling machinery in the tunnel is in great measure due 
the popularity which the system at present enjoys among 
mining engineers and others. Many large firms now make 
compressing machinery in the regular course of trade. 
Among these we may cite Messrs. Roy and Co., of 
Vevey; Messrs. Fowler, of Leeds; and Messrs. Robey 
and Co., of Lincoln, whose machines are specially 
designed for mining purposes. We have also the 
| Sturgeon air compressor, made by Messrs. Clayton, 
Harrow-road, and those of two or three other firms. 
Compressed air has often been used as a means of carrying 
power—which is a different thing from transmitting it— 
and many years ago it was proposed that compressed air 
should be sold for this purpose by the cubic foot—much 
as compressed gas was at one time sold in Paris for light- 
ing pu The air was to be compressed in suitable 
cylinders to a great density, and these cylinders were to 
be delivered to those requiring them, and when empty 
taken back and recharged. Theoretically this would be 
an economical manner of supplying small quantities of 
power, were it not for the fact that gases when compressed 
rise in temperature. If all this heat could be retained in 
the air up to the time it was used no loss would ensue; but 
| as a matter of fact, the cylinders could not be kept warm 
| for any considerable time. The air would fall to the tem- 
| perature of the external atmosphere, and on expanding in 
| the performance of work at a subsequent period it would 
suffer a further loss of heat to such an extent as to produce 
‘ice. As an elaborate exposition of the laws determining 
| the changes of temperature in compressed and expanded 
| gases will be found in Tue Enereer, vols. xxxix. and xl., 
| we shall not dwell on this branch of the subject here. 
| We shall leave theory, and deal simply with practice. 
Very little information has been published on the prac- 
| tice of compressing air for working rock drills, driving 
hauling machinery in mines, &c. One or two rs on 
the subject have been read before English scientific bodies, 
and in France the performance of the Mont Cenis com- 
pressing engines has been very fully considered in more 
than one scientific publication. But there is not in English 
at this moment any work to which manufacturers or users 
of air-compressing machinery can turn for guidance when 
in doubt. In time we presume this want—for it is a want 
—will be supplied. There is reason to conclude that a good 
treatise of the kind would be appreciated in our mining 
districts. On Monday last the first paper on air compression 
which has been read before a scientific body for some time 
was brought before the Society of Engineers by Mr. Steel, 
of Glasgow, one of the patentees of the Steel and McInnes 
continuous brake, already. described and illustrated in our 
pages. We shall publish Mr. Steel’s paper at an early 
date, and we shall not attempt to anticipate its contents. 
One or two points were brought out, however, in the 
animated discussion which ensued on the reading of the 
paper which are well worth notice. The first of these 
referred to the rate at which air-compressing pumps should 
be driven, and it would appear that there is a very marked 
diversity of opinion on this point between engineers of ex- 
perience in the construction of this class of machinery, one 
party holding that the compressing pumps should be driven 
quickly, while the other side hold that they should be 
driven slowly. The question is one of very considerable im- 
portance, as will be seen when it is borne in mind that it 
applies not ouly to small air-compressing engines for trans- 
mitting power, but that it bears an intimate relation with 
the performance of the great blowing engines used for 
driving Bessemer converters at a comparatively high 
pressure, and to those, working at much lower pressures, 
supplying air to blast furnaces. The opinions held by the 
two parties are irreconcilable, for while one party maintains 
that a speed of 300ft. or 350ft. af piston per minute is not 
+00 fast, the other holds apparently that a velocity of about 
150ft. to 180ft. is quite fast enough. The arguments of 
the high speed party are that they can use smaller, and con- 
sequently cheaper machinery, than their opponents; that 
there is much less chance of loss by leakage in the high 
speed pump; and that the cylinders are less likely to 
become overheated. But the slow speed party retort that it 
is impossible to get valves to act properly at high speeds; 
that the air consequently in entering the cylinder does 
not come in fast enough to follow the piston. A partial 
vacuum is consequently formed behind it, which augments 
resistance and wastes power. To put this more clearly, 
let us suppose that a difference of pressure of one pound 
between the air outside the cylinder and within it is 
required to cause the outer air to rush into the cylinder 
with sufficient velocity to keep up with the piston when 
the latter is moving at a high speed. Then it is argued, 
a difference in pressure of half a pound or less may 
suffice if the piston moves at a slow speed. This argument 
|is no doubt sound as far as it goes, but it does not meet 
all the conditions of the case. The proper speed at which to 
drive a piston must depend almost altogether on the area of 
the openings supplied the ingress and egress valves. If 
these openings are too small, then it is evident that losses 
|may be caused by running a compressing pump at high 
| speed, which we would not have to submit to if the speed 
| of the compressing apparatus were less. For example, if the 
area of the valves were but one-twentieth of the piston, 
'then the air would have to pass through these valves at 
| twenty times the speed of the piston in feet per minute. 
| and it is clear that in such a case a much greater difference 
| between the pressures outside and inside the cylinders 
| must exist than would be necessary if the valves were 
|larger. In a word, a velocity of piston which is too high 
| when the valves are small may not be too high when the 
| valves are large. It must not be forgotten, however, that, 
| other things being equal, the higher the velocity of the 
| piston the less will be the diameter of the cylinder, and 
| the smaller will be the area available for valve seats in the 
| cylinder covers. It does not appear that any special com- 
mercial advantage is gained by running air compressors at 
| high speeds, as far as their daily work is concerned; but it 
| cannot be denied that the weight, space occupied, and cost 
| of such pe should be less the faster the piston is 
| driven. ti the capacity of a machine can be doubled by 











doubling its speed, then it is obvious that one machine 
may be made to do the work of two with a corre- 
sponding saving in first cost. The relative advantages 
of the high and low speed systems of air compression 
deserve further discussion, and the results of direct experi- 
ments in this direction would prove extremely valuable ° 
and interesting. The amount of reliable information 
extant concerning the efficiency of air-compressing apparatus 
is extremely small; and no purchaser of such machinery 
has the least chance of knowing whether he is getting the 
best or the worst article in the market. deal is 
known concerning the efticiency of blowing engines of 
large dimensions, ‘but we do not refer to these at present. 
As regards the performance of Bessemer blowing engines, 
and of the numerous and much smaller engines used in our 
colliery districts, there is hardly a single reliable scrap of in- 
formation, and it is really impossible to say at this moment 
how many cubic feet of air compressed toa given density can 
be had from the combustion a pound of coal, or whether 
any two engines by the same or different makers are giving 
similar results under similar conditions. The whole 
matter is at present in the empirical stage, and no 
amount of theorising upon it can prove of much service 
until an abundance of facts has been collected to show 
what are the best proportions, and the best speeds, and 
the best arrangement of parts. All this we say, be it 
understood, with regard to high-pressure compressing 
machinery only. It is pretty well known what a low- 
pressure or blast engine should be, but a compressor 
working at 30 lb. on the square inch is very different thing 
from one discharging air at less than one-eighth of that 
pressure. 

A curious point was raised by one of the speakers on 
Monday night. He asked why it was necessary to cool 
down the cylinders of compressing machinery? The 
temperature to which the air rises within them would 
seldom exceed that of steam of 80 ib. on the square inch, 
and would usually be much less, By cooling the cylinders 
down, the air is delivered at a low temperature to the 
machine to be driven, be it a perforator, rock drill, or 
underground hauling engine, and the result is that as it 
expands it falls rapidly in temperature, and all the pipes, 
&c., become coated with ice ; sometimes to such an extent 
does this take place that the exhaust ports become choked 
up. The argument adduced by the gentleman to whom 
we have referred, was that by clothing the air pipes, and 
leaving the compressing cylinder to itself, hot air could 
always be sent down the mine, and in consequence all 
trouble from freezing would be avoided. Against this it 
may be urged that it would be difficult properly to lubri- 
cate the piston in the air cylinder, but it will be seen that 
if the pipes were well clothed a small quantity of water 
admitted to the cylinder would keep the air moist, and 
being itself converted into steam, would be transmitted 
and would work as such with the air. We are unable to 
cite any instance in which what we may term the hot-air 
system has been properly adopted, and we shall, in the 
absence of facts, reserve any expression of opinion on the 
merits of the proposition, except that involved in the 
statement that the suggestion seems to deserve further 
consideration. 





THE WATER SUPPLY OF LEEDS, 

Lerps, at the last census the most populous town of the 
largest shire in England, has a very complete and efficient system 
of waterworks, which now belong to the corporation. The 
works in use at the time of the sixth report of the commis- 
sioners appointed to inquire into the best means of preventing 
the pollution of rivers had cost about £535,620 in construction, 
but at the present time new reservoirs are in hand on the 
Washburn and at Lindley Wood, which will cost about as much 
more to complete. The gathering grounds are at Eccup, at 
Arthington from the river Wharfe, and at Leathley from the 
river Washburn. The storeage reservoir at Eccup receives the 
drainage of about 1200 acres of land, and contains when filled 
about 257,000,000 gallons. The Weetwood reservoir and filter 
beds contain 22,000,000 gallons, and the Woodhouse reservoir 
has a capacity of 6,000,000 gallons. There are pumping stations 
at Arthington and Headingley. The water of the Washburn 
source of supply and that of the Eccup reservoir is said to be 
perfectly pure, but that derived from the Wharfe is filtered 
through sand, which is placed in a layer 18in. deep, as that river 
receives the sewage of Burley, Ilkley, Addingham, and Otley, above 
the point of intake. The system of supply is constant, and the 
corporation have recently proceeded to put in force regulations 
as to fittings, weights of lead piping, &c., similar to those pre- 
viously.current in Norwich, Sheffield, and other large towns. 
The area of the districts supplied is rather over 21,570 acres, and 
comprises 58,000 houses, besides over, 2500 manufactories and 
works. About 6,000,000 gailons are used daily for trade and 
domestic purposes. The rates are fixed at 1s. in the pound in 
the rental, and by meter for trade and manufacturing purposes 
the charge is sixpence per 1000 gallons. There are a number of 
inspectors consta..‘!y engaged in the prevention of waste from 
leaking pipes or deicctive taps, and also in the examination of 
the water fittings in new buildings prior to the connection 
with the mains being allowed to be made. The supply, 
as a rule, is direct from the main, except in the cases of 
hotels, large houses, &c., whre there is generally a cistern, The 
waste pipes from cisterns are not allowed to be connected with 
soil pipes. The commissioners above alluded to state that they 
took a sample of the water from a main supplied by the Eccup 
reservoir, and found it exhibited no sewage or animal contamina- 
tion. It was clear but rather peaty, and of only moderate hard- 
ness—8'3 parts in 100,000. 


HANDY ENGINES, 


Tue Admiralty have decided on sending a ship to explore a 
new channel through the Straits of Magellan. We need hardly 
state that this will be a work of much risk, and will require 
the greatest caution in its performance on the part of the 
officer charged with the command of the ship. But it is 
obvious that for such work it is above all indispensable that the 
ship should be easily manceuvred, that she should steer well, and 
be always properly in hand. The Lords of the Admiralty appear 
to have completely ignored these things, for they have selected 
the Opal as a suitable craft for the purpose. How far the selec- 
tion is judicious may be learned from the following little anec- 
dote. The ship arrived at Madeira on the 27th ult. from England, 
and she tried to come to an anchor with the ships of the Channe 
squadron. After the engines had been stopped it was deemed 
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advisable to steam a little further ; but on the order being given 
to start the engines, it was found that, owing to the inefficient 
starting gear, the engines would neither move ahead nor astern. 
The Opal was fast drifting down towards the Monarch, and just 
managed to escape the latter’s ram when the port anchor was 
let go. The engineers were e from 4,30 p.m. to 1.15 a.m. 
before they could get a move out of the engines. It is, we 
think, a little open to question whether engines likely to play 
such freaks are quite the right thing for conducting a cramped 
and perilous navigation. 
WANT OF BOILER INSPECTION. 


CoNSIDERABLE impetus should be given to the effort which is 
now being made by some of the boiler engineers of Manchester 
to induce the Government to enforce the independent inspection 
of boilers, by what has just taken place in South Staffordshire. 
In our trade letter from that part of the kingdom last week our 
correspondent recorded the explosion of a boiler at the angle and 

works at Smethwick of Messrs. Jos. Stone and Company. 
Of the twelve or fourteen people injured, two have died, and the 
coroner’s inquiry has resulted in the committal, upon bail, for 
manslaughter, of the chief proprietor of the works. Three com- 
petent men gave evidence at the inquest. Mr. William Grainger, 
boiler maker of West Bromwich, and Mr. Henry Piercy, engineer 
of Broad-street Engine Works, Birmingham, had both examined 
the boiler on behalf of the coroner, and Mr. Jno. Inshaw, Mor- 
ville-street, Birmingham, had inspected it for the proprietors. 
The boiler stood by itself, and was a plain egg-ended cylindrical 
ene. It wasold, and had been bought second-hand by its late 
owners, about ten years ago, after it had done considerable 
service at the glassworks in Sheepcote-street, Birmingham. It 
was used only one day in the week, and went by the name of 
the “bull-dog” boiler. It had been repeatedly patched ; the 
last time after a slight explosion only two months ago. The 
actual rupture on that occasion was small, not bigger, we are 
told, than a half-a-crown piece ; but the condition of the plate 
surrounding the hole was so bad that it was deemed desirable 
to strengthen it by a patch of about a foot in length, which was 
affixed, however, not with rivets, by a regular boiler maker, but 
with screws by a puddler in the employ of the proprietors, work- 
ing under the superintendence of the manager. An examination 
of the boiler, made at the time of those. repairs by the engine 
driver, convinced him that the plates in several places were 
dangerously attenuated by wear and corrosion. In some parts 
the iron was not as thick as a shilling, and since the explosion, 
he had picked up fragments only three-sixteenths of an inch in 
thickness. Yet it was the custom to work this boiler up to a 
pressure of 45 Ib. to the square inch. This is the pressure at 
which it is believed to have been working at the time of the 
explosion, though this estimate must be a mere matter of con- 
jecture in the absence of a pressure gauge. The defective and 
dangerous condition of the boiler appears to have been duly 
reported by the engine driver to the manager, Mr. Bradbury, 
and by him to the senior member of the firm, Mr. Jos. Stone, 
but on this point it is only right to remark that the evidence at 
present is entirely ex parte. In the opinion of Mr, Piercy the 
boiler was altogether past work, and, if used at all, could not be 
safely used at a pressure of more than a very few pounds to the 
inch. Mr. Inshaw said that the corrosion had occurred in parts 
where it could not be detected by an ordinary examination, the 
corroding water having trickled through the brickwork into the 
seating of the boiler ; but he admitted that if the proprietors 
had caused the boiler to be stripped for examination, as they 
should have done every few years, the mischief would have been 
apparent. In summing up, the coroner pointed out that Mr. 
Jos. Stone had been informed of the defective state of the 
boiler, and observed that he could not shift the responsibility 
from his shoulders to those of his workpeople. 


THE PATENT OFFICE, 

THE office of clerk to the Commissioners of Patents, vacated 
by the retirement on the 31st ultimo of Mr. Woodcroft, has been 
filled by the appointment of Mr. H. Reader Lack. Mr. Lack was 
formerly at the Board of Trade, where he succeeded Mr. Valpy 
as chief of the statistical department. From that office he was 
appointed Registrar of Trade Marks under the Act of last year, 
and he now has charge of that department in addition to the 
Designs and Patent effices, Mr. Lack brings with him to his 
duties a large fund of energy and official experience, and the 
public has every reason to be satisfied that the administration of 
so important a public department as the Patent-office will 
be thoroughly efficient, 








PRIVATE BILLS IN PARLIAMENT. 


Tur following is an outline of the principal business transacted 
during the past week :—In the House of Commons Committees, 
in Group 1, on the re-assembling of the Committee on Thursday 
last week, Sir Mordaunt Wells intimated that the Metropolitan 
Railway Company were ready to accept the proposal to adjourn 
the further consideration of the Metropolitan Inner Circle Com- 
pletion Railway (Extension of Time) Bill, with the view of their 
endeavouring to come to some arrangement with the Metro- 
politan District Railway Company-on the subject of the agree- 
ment the directors of the latter had entered into with the 
directors of the Inner Circle Completion Company, provided it 
were made a condition that, in the event of the two boards 
agreeing, the terms of the agreement should be submitted to 
the approval of the shareholders of the two companies before 
being scheduled to the bill. Mr. Pope, Q.C., for the promoters, 
declined to accede to the condition, as it would be tantamount to 
transferring the’ jurisdiction of the Committee to a meeting of 
Metropolitan Railway shareholders. After deliberating for a few 
minutes with closed doors, the Chairman, on the re-admission of 
the parties, said the Committee wished to know if the Metro- 
politan directors were prepared with an alternative for the agree- 
ment now before the Committee, or to propose any modification 
or alteration in it. Sir Mordaunt Wells could not answer the 
question off-hand without consulting Sir Edward Watkin, but he 
apprehended they were not. His instructions were simply to 
ask for the adjournment on the condition he had named. The 
chairman said that in that case the inquiry must proceed, and 
Mr. Myles Fenton’s examination was accordingly resumed. It 
had reference for the most part to the rapidity of working trains 
on the Underground Railway. Supposing the Inner Circle com- 
pleted, it would still not be possible, he said, to run trains at a 
shorter interval than three minutes. On experimental or excep- 
tional occasions trains had been run at a less interval, but it 
could not be done as a rule. It now took, on the average, a 
minute and a-half to despatch trains from the block or dead-end 
stations. Coaling and watering and gasing were at present two 
separate operations, the latter generally occupying from two to 
three minutes, and the former from a minute and a-half to two 
minutes. The water tanks attached to the engines even 
now held no more water than sufficed to work the train 
round from the Mansion-house to Moorgate-street, and the 





completion of the circle would necessitate two watering 
stations. He, therefore, adhered to the opinion that the 
interval would never be less than three minutes. No other 
evidence was adduced for the opposition, and Sir Mordaunt 
Wells, in commenting upon the case presented for the bill, com- 
plained that “ speculators” or “gentlemen from the City” who 
were interested in the bill had produced no proof of their ability 
to find the money for eo the mile of railway required 
to complete the circle. They had not bought an inch of the land 
or raised a farthing of the authorised capital. Mr. Pope, Q.C., in 
reply, said the Metropolitan Company were shown to have been in 
a great measure responsible for that; but Sir Edward Watkin had 
admitted that the Inner Circle Company were now in a better 
position to raise the capital than when their Act was passed in 
1874, while the directors had already deposited £37,000 as a 
security for the completion of the undertaking. The Metropoli- 
tan Company were not prepared to doit, Why, then, should 
the opportunity be denied to others who were? The Committee 
consulted in private for a short time, and the preamble was then 
declared from the chair to be proved. The bill extends 
the period for the purchase of the land and the construc- 
tion of the works for two years from the 7th of August next. 
On Friday, in Group No, 2, the South-Eastern Railway Bill was 
further considered, and the clauses settled. The Metropolitan 
Board of Works and the Vestry of St. Martin’s-in-the-Fields 
unsuccessfully opposed the provision authorising a covered bridge 
over Villiers-street, Strand, on a level with the platform of the 
Charing-cross railway station, the railway company and the 
Charing-cross Hotel Company having purchased the property on 
the opposite or eastern side of the street, with a view to an ulti- 
mate enlargement of both the station and the hotel. The bridge 
will be 8ft. wide, 9ft. high, and 30ft. above the level of the 
street. The Committee added a clause providing that the 
design of the structure shall be subject to approval 
of the Metropolitan Board of Works, All the clauses of the 
bill relating to the compulsory acquisition of the land and the 
extension of the Charing-cross station westward were struck out, 
In Group 9, on Monday, the clauses were settled of the Midland 
Railway (New Works, &c.) Bill, authorising, inter alia, the 
creation of £1,950,000 new shares, and £650,000 new loan 
capital, The Manchester, Sheffield, and Lincolnshire Railway 
(Additional Powers) Bill was afterwards proceeded with, 
Sir E. Beckett, Q.C., who appeared for the bill, stating that 
there was only a single opposition to it. One of the provisions 
of the bill proposed to authorise a piece of railway about a mile 
in length to relieve the Manchester, South Junction, and 
Altrincham Railway, by bringing it into connection with the 
Manchester central station of the Sheffield and Manchester 
Company. The line from the Oxford-road station at Manchester 
to Altrincham was the joint property of the Manchester 
and Sheffield and London and North-Western Railway Com- 
panies, At Altrincham it joined the system of the Cheshire 
Lines Committee, which, on the one side, extends from Man- 
chester to Liverpool, and on the other from Manchester, via 
Altrincham, to Chester and Birkenhead. The Committee con- 
sists of representatives of the Great Northern, Midland, and 
Manchester and Sheffield Railway Companies, and in round 
figures the three companies had expended £6,000,000 upon the 
Cheshire lines, including the stations at Manchester and Liver- 
pool. The growth of the traffic to and from Manchester had 
necessitated the mile of railway now under consideration, and 
also another bit of railway to put the Liverpool line into com- 
munication with the same central station, in addition to the 
Oxford-road station. Now the London and North-Western 
Company raised an opposition to the first of these short 
connecting lines, on the ground that it would injure the 
partnership in the Altrincham Railway by depriving 
it gf traffic for the distance of a mile, and they 
wished the Committee to insert a clause awarding them 
compensation for the supposed loss, The promoters, however, 
could not admit such a principle, the line being proposed for the 
public convenience and safety, and therefore, if the Committee 
sanctioned the proposal, this part of the bill would be with- 
drawn. Mr. Underdown, the general manager of the Manchester 
and Sheffield Railway, was called to prove so much of the pre- 
amble as related to the disputed line, and he gave it as his 
opinion that the effect of the alteration would be an increase 
rather than a diminution of the partnership fund. Mr. Pope, 
Q.C., for the opposition, argued that it would be a violation not 
only of law, but of equity to allow one partner to abstract from 
the other traffic which belonged jointly to both. Mr. Cawkwell, 
a director and formerly general manager of the London and 
North-Western, proved the facts for the opposition ; and Sir E. 
Beckett having replied, the Committee, after some deliberation 
with closed doors, declared the preamble proved, thereby nega- 
tiving the demand for compensation, 

The consideration of the Stockton and Middlesbrough Water 
Bills has been adjourned until the 25th inst., in consequence of 
the indisposition of Mr. Hawksley, who is an important witness. 
The consideration of the Slaithwaite Gas Bill is also postponed 
to the same day. 

In addition to the above business, the preamble has been 
proved of the South-Eastern Railway (Omnibus) Bill—with an 
amendment respecting the Hythe and Folkestone line, which is 
now to be.in tunnel to avoid the coast—of the Whitehaven 
Harbour and Improvement Bill, of the Caledonian Railway 
(Additional Powers) Bill, of-—in the Midland Railway 
(New Works) Bill, of the Golden Valley Railway Bill, Caledonian 
Railway (Grangemouth Harbour) Bill, of the London and North- 
Western (New Lines) Bill, so far as relates to land at Bushey, 
widening of North Union Railway and connecting link at Wigan, 
widening of Bolton and Kenyon Railway, Ashton branch junc- 
tion, lands at Birmingham—the old meeting-house and burial 
ground portion having been withdrawn ; of the Mid-Wales Rail- 
way Bill, and of the Severn Bridge and Forest of Dean Central 
Railway Bill. The Committee have decided that the preamble 
of the Merthyr Tydfil and Rhondda Valley Junction Railway 
has not been proved. 

Before the Chairman of Ways and Means Committee the 
preambles have been proved of the following unopposed bills :— 
Upper Inny Drainage, West Kent Main Sewerage, Redcar and 
Cotham Gas (Incorporation), Chesterfield Water and Gas (New 
Works and Additional Capital), Thames Tunnel, Sutton Bridge 
Dock (Railway), London, Chatham, and Dover Railway (New 
Share Capital, £500,000), Coombe Hill Canal Navigation ((Close 
and Sale of Site), Forth Bridge Railway (Extension of Time), 
Wilts and Berks Canal (Sale), and London, Prighton, and South 
Coast and Tunbridge Wells and Eastbourne Railway Companies 
(Transfer of the undertaking of the latter to the former). 

The following bills, being unopposed, are referred to the chair- 
man of the Committee of Ways and Means, viz.: Glasgow and 
Kilmarnock Joint Line and Caledonian Railway, on, 
Brighton, and South Coast, and Tunbridge Wells and East- 
bourne Railway Companies, Burry Port and North-Western 
JunctionfRailway,North British Railway (Fife Railways), Penarth 
and Cadoxton Railway, and Wye Valley Railway. 





A petition for leave to bring in the Metropolitan Railway 
(No. 2) Bill was deposited last. week, and petitions against dis- 
pensing with Standing Orders in the matter were at once pre- 
sented by the Great Western and London and Nort! ‘Vestern 
Companies. It was ultimately reported from the Comizittee that 
the Standing Orders ought not to be dispensed with. 

Standing Order No. 74 has been reported as complied with in 
the cases of the Mid-Hants Railway Bill, Dudley and Oldbury 
Junction Railway Bull, and the Vale of Clyde Tramways Bill. 

Before the Court of Referees, on Wednesday, Mr. Littler, Q.C., 
appeared in support of the locus standi of the Newcastle and 

teshead Chatber of Commerce, to be heard on petition under 
their corporate seal against the Tyne Improvement Bill. The 
ergs he said, was objected to on the ground that the Cham- 

was not a corporate but a private association, composed of 
persons whose interest, as traders, was fully represented by the 

ition of traders and others of Newcastle and Gateshead, 
odged against the bill, to which no objection had been taken. 
The Board of Trade had granted the Chamber, which was com- 
posed of 450 members, representing all the trading and commer- 
cial interests of Gateshead and Newcastle, a certificate of incor- 
poration under the provisions of the Joint-Stock Companies Acts 
of 1862 and 1867, and they claimed to be heard against the bill as 
a body coming within the meaning of the Standing Order appli- 
cable to municipal and corporate bodies entitled to appear before 
Committees in protection of the general interest of the commu- 
nity within their respective districts or jurisdiction. The learned 
counsel having at some length explained the constitution and 
functions of a Chamber of Cc ce, admitted that he oould find 
no precedent in “Clifford and Stephens Reports” of a locus 
stand: being allowed to the petition of a Chamber of Commerce 
in its capacity as a Chamber, but there was a material difference 
between the present case and those reported. Here the Cham- 
ber of Commerce was incorporated and petitioned under its 
corporate seal, whereas in the case which had gone before, the 
petitions were merely signed by the Presidents of the Chambers. 
Mr. Pope, QC., contra, contended that the simple fact of a 
Chamber of Commerce converting itself into a limited liability 
company in no way altered the case. The change could not 
confer the right to a locus standi, otherwise any number of per- 
sons had only to become incorporated in the same way for the 
protection of some interest or other over the country, and 
thereby at any time claim to appear against any bill affecting 
that interest. Had there been no traders’ petition against this 
bill the Court might have treated this petition as that of indi- 
vidual] traders ; but the petitioners did not desire to be heard in 
that character. Their aim was to get let in like an ordinary 
municipal or other recognised representative corporation. The 
locus standi was disallowed. The locus standi of Thomas Bates 
and the Newcastle-on-Tyne Corporation has also been disallowed 
in the same matter. 

The following petitions have been withdrawn :—Of the Lan- 
cashire and Yorkshire Railway Company and W. Rathbone against 
the London and North-Western Railway (New Lines) Bill ; of the 
Central Wales and Carmarthen Junction Company and Owners of 
Land against the Burry Port and North-Western Junction Rail- 
way Bill; of the London and North-Western and Lancashire and 
Yorkshire Companies againstthe Huddersfield Water Bill ; of the 
Salford Corporation and of the Toxteth Park Local Board, Llanelly 
Local Board, and Liverpool Corporation against the London and 
North-Western (New Lines) Bill ; of the London and South Wales 
Coal Company and the Earl of Dunraven against the Merthyr 
Tydfil and Rhondda Valley Junction Railway Bill ; of the Hon. 
A. 8. G. Canning against the Rostrevor Improvenient Bill; of 
the Caledonian Railway Company and the North British Railway 
Company against the Kilsyth and Falkirk Railway Bill; of 
certain stockholders of the North British Railway Company 
against the North British Railway (Additional Works) Bill ; of 
the London and North-Western Railway Company against the 
Lancaster Water and Improvement Bill; of the Huddersfield 
Corporation against the Slaithwaite Gas Bill ; of the Tredegar 
Wharf Company against the Alexandra (Newport) Dock Bill; of 
the Chesterfield Water and Gas Company against the Chesier- 
field Improvement Bill; of the Newton Local Board against 
the Lancashire and Yorkshire Railway Bill; of the Newcastle 
and Gateshead Chamber of Commerce against the Newcastle and 
Gateshead Water Bill ; of the River Weaver Trustees against the 
Upper Mersey Navigation Bill ; and of W. S. Cartwright against 
the Wye Valley Railway Bill. 

The Bromley Direct Railway, Southport Improvement, Lan- 
caster Water and Improvement Bills have been withdrawn from 
their respective groups. 

The Lords amendments in the Dublin (City) Steam Packet 
Company’s Bill have been agreed to. 

The following bills have beer read in the House of Commons : 
For the first time, Bousfield’s Patent, Hall’s Patent, Milner’s 
Patent, Allan Glen’s Institution, Edinburgh Water, and the 
Flookersbrook Improvement Bills ; for the second time, the 
Chichester and Midhurst Railway (No. 2) and the Mid-Hants 
Railway Bills ; and for the third time, the Glasgow (City) Union 
Railway, Albert Hall, Cleator and Workington Junction Rail- 
way, Leicester Improvement, Preston Tramways, British Gas- 
light Company (Hull Station), East London Railway, Gorleston 
and Southtown Gas, Great Eastern Railway, Great Western and 
Bristol and Exeter Railway Companies, London and Blackwall 
Railway, North-Eastern Railway, Romsey Extension and Im. 
provement, Rossendale Union Gas, and the Whitehaven, Cleator, 
and Egremont Railway Bills. 

In the House of Lords, before Lord Redesdale’s Committee on 
unopposed bills on Monday, the preamble was proved of the 
Folkestone Gas Bill, sent up from the Commons. The Peter- 
head Harbour Bill was further considered, and agreed to, with 
the exception of the clause to enable the harbour trustees to 
obtain from the rates the costs of a previous nnsuccessful appli- 
cation to Parliament, which was struck out of the bill, his lord- 
ship declining to establish such a precedent. The Newport (Isle 
of Wight) Borough Extension Bill was also further considered, 
and amended by omitting the provision which proposed to 
include Carisbrook within the municipal limits of the borough. 
Both these bills will therefore be reported, with amendments 

The preambles have also been proved of the Assam Company 
Bill and the Manchester and Milford Railway Bill, the latter sent 
up from the Commons. 

In that House the following bills have been read for the first 
time :--The Cleator and Workington Railway, Leicester Improve- 
ment, and Preston Tramways ; for the second time, the Folke- 
stone Gas, and for the thira time, the Shepton Mallet Water, 
Galashiels Water, Ivel Navigation, Erwood Bridge, Glasgow and 
South-Western Railway, Ryde Pier and Railway, Dublin Port 
and Docks Board, Allen Glen’s Institution, Edinburgh and 
District Water, Newcastle-on-Tyne Quayside Lift, Sutton Gas, 
Flookersbrook Improvement, Great North of Scotland Rail 
way, Derby Gas, Ely Haddenham and Sutton Railway, and the 
Scots’ , Newburn, and Wylam Railway and Dock. The three 
last were waiting the Royal assent from Baden. 
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PASSENGER ENGINE, MIDLAND RAILWAY. 

THE engines we illustrated last week and in this impres- 
sion, are used by the Midland Company for working their 
express traffic between London, Leicester, Derby and Leeds, 
&c. The engine No. 134, represented in the engraving in 
last week’s impression, is fitted with the Westinghouse auto- 
matic air brake. Several engines of this class are also fitted with 

, some variety of continuous brakes—such as Clark’s, Barker's 
hydraulic, or Kitson’s steam brake, &. The average consump- 
tion of these engines running between Leicester and London, 
with a load of 12°5 coaches, is equal to 34 lb. of coal per mile ; 
and between Derby and Leeds, with an average load of 9 coaches, 
equals 27 Ib. of coal per mile, using Derbyshire coal. We may re- 
mark that the road is much easier, and speeds not so high, between 
the latter places as from London to Leicester. The engines 
are fitted with two Friedmann’s injectors, No.7 and No. 9, 
the No. 7 being placed on the fireman’s side. It is found that 
this size of injector by continuous working is capable of supply- 
ing the boiler for all ordinary traffic or weather. is arrange- 
ment of continuous working does away with a large amount of 
the waste both of steam and water attendant upon the stopping 
or starting of the injectors. The engines are fitted with a modifi- 
cation of Chatfield’s fire-hole door, so arranged that the supply of 
air passing through the door can be regulated without throwing 
any glare upon the foot-plate. The engines are provided with 
two dry sand-boxes, worked from the fvot-plate. The link 
gear is the ordinary Stephenson link motion. This engine is 
running with a 2000 gallon tender, but there are some now fitted 
to tenders holding 2300 and 2500 gallons. We may add that 
Messrs. Dubs, of Glasgow, are now building for the company 
engines of a more powerful class, for working the traffic of the 
Settle and Carlisle Railway. These engines will be similar in 
type to No. 134, but the cylinders will be 17}in. diameter and 
26in. stroke. The diameter of the driving wheels will be 6ft. 6in., 
and the heating surface 1215 square feet. 

The accompanying tabular statement gives the principal 
dimensions of the engine No. 134, of which a sectional elevation 
and plan will be found at page 250.:— 

Cylinders— 
Diameter of cylinders 
Stroke oe os 
Length of ports .. 
Width of steam ports 
Width of exhaust ports 
Width of bars os oe oe oe oe 
Distance apart of cylinders centre to centre. . 
Distance centre line of cylinders to valve face 
Distance centres of valve spindles be - 
Lap of slide valves .. os - - . 
Travel of slide valves in full gear 
Lead of slide valves ee 

Motion, &c.— 
Diameter of piston-rods .. 
Length of crosshead slides - oe ee ~» 
Length of connecting rods between centres .. oe 
Diameter of eccentrics oe oe ee 


Width .. os 
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Length of eccentric rods .. 
Wheels and Axles— 


Diameter of driving wheel 6 8 
Diameter of trailing wheel 6 8 
Diameter of leading wheel a = 42 
Distance from c. of leading to driving 8 0 
Distance from driving to trailing . 8 6 
Distance from driving to front of fire-box 19 
Distance from leading to front buffer beam .. 45 
Distance from trailing to back buffer beam .. ‘SS 
Total wheel base .. oo ee os oe - 16 6 
Crank Axle— 
Diameter at wheel seats .. - 0 8 
Diameter at bearings ° 0 7 
Diameter at the centre .. se os 07 
Distance between centre pf bearings .. 311 
Length of wheel seat *s oe es - © 625 
Length of bearing .. Ba a. a a. ae 
Section of crank arms 12in. by 4in. 
Trailing Axle— 
Diameter at wheel seat a 
Diameter at bearings a &F 
Diameter at the centre <= 7 
Length of wheel seat -- 0 645 
Length of bearings "ie oe 
Centres of bearings > ee 811 
Diameter of outside crank pins .. 0 3 
Length of outside crank pins .. 0 3 
Throw of outside crank pins 10 
Leading Axle— 
Diameter at wheel seat . oF 
Diameter at bearing 0 5 
Diameter at centre 0 6 
Length at wheel seat 0 6 
Length ac bearing .. os - 09 
Centre to centre of bearin, 2 6 6 
Thickness of tires on the tread .. 0 2% 
Width of tires on the tread ° 0 5 
Frames— 
Distance apart of main frames .. 42 
Thickness of frame os ss 01 


Boiler from Rails— 
Centre of boiler from rails ‘ = 
Length of barrel between plates oe 
Diameter at the smallest plate (outside) 
Thickness of plates oe as oe 
Thickness of smoke-box tube plate 


~ 


occoocron 
eo 
Ce hal 


Lap of plates 2b 
Pitch of rivets li} 
Fire-box Shell (Iron)— 


Length outside o- oe 

Breadth (outside at bottom) ., 2s 
Depth at front below centre line of ‘boiler 
Depth at back below centre line of boiler 
Thickness of front plates .. - mi 


cooococ# oreo 
S 


Thickness of back plates .. ° 04 
Thickness of side plates .. - 04 
Distance of copper stays apart .. oe os os 4 

Diameter of copper stays. . = ee oe ee 0} 


Inside Fire-box (Copper)— 
Length at the bottom 


- 5 233 
Breadth at the bottom .. 3 if 
Top of box to inside of shell 1 3 
Depth of front end inside. 5 ll 
Depth of back end inside. . 5 iu 
Tubes— 
Number of tubes 223 
Le ee oe ° oe 10 11 
Diameter outside . es oe os oe - 0 j 
Thickness .. - pe os 10 and 11 B. W. G. 
Diameter of exhaust nozzle * > = <o - © @ 
Height from top of top row of tubes .. - O22 
Diameter of chimney (tup) os - 32 8 
Diameter of chimne ttom) .. ee o- - o 2 4 
Height of chimney from rails .. oe * os - 1 3 
Weight of Engine in working order— 
tons. ewt. qr. 
Leading wheels oe - LL 18 o 
Driving wheels ee os oo o oe + 18 10 
Trailing wheels ee oo se es oe -- 12 18 0 
iia Total ss 40 
eight of Engine empty— 
Leading wheels ee 10 17 3 
Driving wheels 12 12 2 
Trailing wheels 12 40 
Total 35 14 1 





Heating Surface— 

Of tubes ass “a ae =i Shame com, deeb seca 
1 a ae ye 
Total ..6 .. * os ++ 1225 aq. ft. 

Fire-grate area oe oe ee oe ee +» 17) 8q. ft. 
Proportion of heating surface to grate area .. -- 697tol 
Exgpertin of Seo ten eating suntan toguete even, 6°25 tol 
onal area of tubes at fire-box end ies --  Saq. ft. 
Proportion of tube area to grate area 583 tol 








INSTITUTION OF CIVIL ENGINEERS. 


Art the eighteenth ordin: meeting of the session held on 
Tuesday evening, the 28th of h, Mr. Geo. Rob. Stephenson, 
president, in the chair, the first paper read was on “‘ Sewage Inter- 
ception Systems, or Dry-Sewage Processes,” by Mr. Gilbert R. 

ve, Inst. C.E. 

drawing attention to the reports to the Privy Council of 
Mr. John Simon, F.R.S., Dr. Buchanan, and Mr. J. Netton 
Radcliffe, which had — most material facts, the author pro- 
ceeded to show that although the water-carriage system furnished 
the readiest and most convenient method of removing the sewage 
of towns, there were many cases in which that system might have 
to be supplemented by various interception processes for the exclu- 
sion of excretal matters from the sewers. But the paper was 
mainly limited to the different methods of removing so-called 
“dry sewage,” in towns where water was not employed as a 
carrier. Starting with the antiquated midden-pit found in almost 
all old towns as ‘‘the standard of all that is utterly wrong,” 
improved midden construction at Nottingham and at Stamford 
was explained by means of diagrams. A further improvement 
resulted in doing away with the midden-pit altogether, by reducing 
it to a mere space under the seat, as at Hull. The next step ina 
right direction was to make the receptacle for the excreta movable, 
and of such a size as to require frequent emptying. The receptacle 
might consist of a box, as at Leeds, or a tub, or an iron pail. The 
Goux system, where the tub was lined with some porous substance, 
was then noticed as the forerunner of what was known as the 
“Rochdale system,” introduced by Mr. Alderman Taylor. At 
Rochdale a wooden tub was placed under the privy seat, and the 
tubs were changed weekly ; a separate tub served for the collection 
of the ashes, and the tubs with their contents were conveyed to a 
manure factory. Diagrams of the vans, ash-cart, tubs, &c., served 
to ~ this system, and the working expenses were given in 
detail. The annual total charges for the removal of the ashes and 
excreta were in round numbers 1s. per head of the population. 
Various closet arrangements were next noticed, in all of which 
some dry deodoriser, contained in a hopper or box, was mechani- 
cally distributed over the freshly-deposited excreta. At Manchester 
fine ashes, separated from the cinders by means of a sieve, were 
spread over the pail, contents. The Rev. Henry Moule’s plan of 
using dry earth was described; also several other dry closets, 
including Gibson’s, wherein the urine was conveyedaway by means 
of a pipe to the drains, while the excrement was covered with ashes 
or charcoal thrown from a hopper. Moser’s, in which the 
receptacle was in two compartments, the front one filled with 
absorbents for the urine, diverted into it by means of a guard, 
while in the other the solids were sprinkled with disinfecting 
powder by an arrangement of bellows; and Dr. Bond’s, which 
provided for the deodorisation, by the lifting and shutting of tho 
closet lid. In all these cases, as the due effect depended upon the 
care and decency of the users of the closet, it was doubtful 
whether, in poor districts, people would not be just as ready to 
make use of a material, to be thrown on by means of a hand-scoop, 
as they would be to avail themselves of the above mechanical 
systems of deodorisation. 

Similar arrangements prevailed as a rule in ash and charcoal 
closets. Animal aad formed such an excellent deodoriser, 
that when the urine was kept apart from the feces, from 4 oz. to 
? oz. sufficed, if carefully distributed after each use of the closet, 
to remove all disagreeable smell from the solids. The separator- 
pail, devised by the Carbon Fertiliser Company, was shown to be 
the only plan of separation which could be adopted where the 
chamber-slops were thrown into the pails. 

Passing on to the sanitary aspect of the question, the author 
quoted from the Government reports to show that a proper] 
worked interception system was entirely free from nuisance, mn 
without any injurious effects upon health. The pail system, more- 
over, presented important advantages in relation to diseased excre- 
ment. In the words of Mr. Radcliff, “‘The facility and 
thoroughness with whichany required chemical disinfection may be 
done, and the way in which the excrement itself can be wholly 
got rid of, leaving none of its products behind, nothing soaking 
into the ground or hanging about the midden-pits or sewers— 
obviously suggest most important powers possessed by this system 
for preventing the spread of excremental diseases.” For facility 
of remoyal, for better and improved disinfection and more entire 
freedom of nuisance, as well as on commercial grounds, the separ- 
ation of the urine from the faces was strongly advocated. 


In considering the commercial aspect of sewage interception, the ; 


author stated that while it was impossible to adduce a single 
instance in which fecal matters, cher admixture with large 
quantities of water, had yielded a profit as manures, the case was 
far different when the excreta were collected in a concentrated and 
undiluted form on the tub or pail system. The quantity of fecal 
matters collected yearly on the pail system might be estimated at 
67} ewt. per head of an average population, or 1 ton would be the 
annual production of 6°16 average individuals, The value of 1 ton of 

ail stuff, calculated by the theoretical value of its manurial ingre- 
Boota, reckoned as forming part of a dry concentrated manure, might 
be assumed at 16s., giving a value of 2s. 6d. per head per annum. 
General Scott had recently proved that this value could actually 
be obtained, and he had succeeded in producing concentrated 
manures from pail stuff with a margin of profit on the cost of 
collection and manufacture. 

The conclusions arrived at were: First, that in towns where, for 
local reasons, a water carriage system for the removal of the 
excreta was impracticable, it was possible, by a modification of the 
midden closet, to effect this removal without nuisance and without 
pare | to health; secondly, that the removal of the excrements 
could best be effected by employing pail or tub closets, which 
provided for the separation of the Tic uid and solid dejections, and 
were emptied at intervals not exceeding one week; thirdly, that 
the local authority should conduct the removal of thé excreta and 
also of the ashes, and should regulate this removal by stringent 


mgr pate oer A erate: dha nae This arose 
from the increase of the dose of ABC mixture at various 


loyed. The 

ly ”—better than at 
pap ree age bar the Native Guano Company had learned 
the lesson that a moderately good effluent water might be pro- 
duced, as at Leamington, and a profit might be shown in the 
manufacture of the manure, if it could be sold for £3 10s. per ton, 
but that it would not pay, as at Crossness, to produce extremely 
good effluent water by the admixture of a quantity of pre- 
cipitants of low manurial value. 

In 1872 Mr. Dugald Campbell’s process was introduced, in 
which phosphate of lime was added to the sewage, afterwards 
precipita‘ by lime. An experiment at Tottenham on 3} 
million gallons of sewage, gave 22 tons of dried manure, valued at - 
£5 per ton, while the cost of the chemicals employed, and the 
other expenses estimated as at Crossness, amounted to £4 0s. 9d., 
showing a margin for carriage, &c., of about £1 per ton. Since 
that experiment ission had been obtained to pump sewage 
from the Heathwall Sewer in Battersea Fields, skirting the foot of 
the rising ground of Clapham Common. sewer received sur- 
face as well as house drainage, and the rate of flow in it varied 
from 345,000 gallons to 15,000,000 gallons Yad twenty-four hours, 
Observations been taken three times a day for several months, 
and had been plotted on a diagram, with a view to show that there 
had been little interference by storm water with the ordinary flow ; 
that the volume of storm water when it occurred was such as to 
make the treatment of the sewage most difficult on account of the 
quantity, but y because of the extreme dillution of the 
sewage ; and that sewage — be treated by precipitation under 
certain circumstances, even though conveyed by the ‘‘ combined” 
instead of the ‘‘separate system” of sewers. Model works for the 
treatment of 5000 gallons per twenty-four hours were erected, in- 
cluding a mixing trough made like a ‘‘ salmon ladder,” in which 
the admixture of the chemicals with the sewage was effected b 
gravitation. There was also an arrangement of tanks, in ‘six divi- 
sions, designed to save first cost, and to pel their fi t 
cleansing, which was an important matter, and one too little 
attended to. The moisture in the ge was reduced more than 
one-half by means of filters, and the sludge thus solidified was 
dried in one of Milburn and Co.’s machines. The siudge was 
remarkably adapted for drying by filtration, on account of the 
absence of clay in the precipitants, and this point was important, 
for it solved the difficulty of drying, which had been more trouble- 
some than any other mechanical question. Taking superphosphate 
at £5 per ton, and lime at 15s. per ton, and the other expenses as 
at Crossness, the best result obtained, out of many experiments, 
showed the total cost per ton of the manure to be £4 2s, 2d., and 
its value when containing 10 per cent. of moisture £4 7s. 2d. per 
ton, estimating ammonia at 18s. per unit, and precipitated phos- 
phates at 3s, 3d. per unit. The worst result showed the manure 
to be worth £3 per ton, or sufficient to pay the cost of the chemicals, 
and leave a margin. In confirmation of these results, particulars 
were given in an appendix, to which were added analyses of effluent 
water and information on the comparative value of artificial 
manures. 

In 1872, also, Mr. Whitthread’s process was brought out. It 
was described by the Sewage Committee of the British Association 
as consisting in the addition to the sewage of a mixture of dicalcic 
and lcic phosphate, and afterwards a little milk of lime. 
Mr. Hope, V.C., had commended it after a trial on his Romford 
farm. It was subsequently tried at Luton and at Enfield, and at 
the end of 1874 at Tottenham, where works were completed forthe 
treatment of 1} million gallons of sewage per day. The works 
included a ‘‘ salmon ladder,” 77ft. long, for mixing the chemicals 
with the sewage, which, although it increasgd the lift of the sewage 
by nearly 2ft., was worked regularly, and gave general satisfaction. 
The drying of the sludge was eventually effected, partly by filters, 
cheaply constructed, when the sludge so solidified was completely 
dried in Milburn’s machines. Filters to treat the whole of the 
sludge should have had an area of 18,000 square feet, which when 
roofed would have cost £1000, and would have solidified the sludge 
as fast as it was precipitated, and reduced the moisture 65 or 75 per 
cent. Each of Riilburn’s machines measured 30ft. by 6ft., and 
turned out two tons of marketable manure in twenty-four hours 
when fed with solidified sludge. The consutaption of fuel in the 
furnaces was 1 1b. of coal for the evaporation of 5 lb. of water, and 
each furnaee required 1}-horse power to drive it. The works 
were stopped by the financial difficulties of the company. This 
was to be regretted, because the experience gained was enough to 
establish the feasibility of the process, its precise cost, and the 
saleable quality of the manure produced. The result of several 
months’ working was that the actual cost of the manure was 
£3 8s. 9d. per ton, This was the cost with insufficient appli- 
ances, and no doubt it would have been reduced to £3 per ton 
if the works had been — The total cost of drying a 
ton of manure was 29s., which might have been reduced to 
19s. The sewage produced thirty-two tons of dried manure per week. 
It contained 2 per cent. of ammonia and 17 per cent. of tricalcic 
phosphate, which at 18s. per unit and 2s. 6d. per unit respectively 
gave a value of £3 18s. 6d. per ton. 

The results recorded in the paper showed that in those cases 
where various proportions of chemicals had been used, the cost of 
a precipitation process, apart from chemicals, was constant in rela- 
tion to the manure manufactured, and was about 30s. per ton of 
manure. But if one process made more manure than another from 
a given quantity of sewage, the cost of treating that sewage would 
be increased. Similarly, if one process made more manure than 
another, the increase would be due to the greater bulk of the 
chemicals employed, and the value of the manure obtained from 
the sewage would be proportionably enfeebled, unless the chemicals 
were of the same value as the matters in msion, or 
unless they arrested the matters in solution. The cheapest 
process, apart from the value of the manure, would be that which 
required the smallest tity of chemicals, and the minimum 
working expense would be incurred when the chemicals cost 
nothing, and when they had no solidity, but were added as aqueous 
solutions or gases. The minimum cost of a dried portable manure 
would in that case be about 30s. per ton, or £6 8s. 7d. per million 
gallons of sewage, containing 70 grains of solid matter per gallon 
capable of extraction. s 

The following table showed the influence of the chemicals on 
the cost of treatment, the other expenses being the same in all cases. 
The sixth column showed the comparative outlay on each of the 
processes above mentioned :— 




















supervision ; fourthly, that it was possible, by suitable ipula- 
tion, to prepare from human excreta, collected on the dry system, 
concentrated manures which would repay the cost of collection and 
cover all the expenses of their production. 
The second paper read was on “‘The Treatment of Sewage by 
Precipitation, by Mr. W. Shelford, M. Inst. C.E. 
In 1869, “‘ precipitation” was revived by the Native Guano Com- 
pany, who then showed that in treating the sewage of ee 
y ABC process a net profit of £2 per ton had been realised on 
manure sold at £3 10s. per ton. The company shortly afterwards 
erected experimental works at Crossness, the southern outfall of 
the Metropolitan Sewers, and submitted their process to the 
independent supervision of the engineer and chemist of the 
Metropolitan Board of Works, who reported, in January, 1873, that 
the manure cost £6 6s. 4d. per ton, and was worth 20s. per ton. 
This had led to the general opinion, that, whatever value sewage 
might eventually prove to have, there were no means yet existing by 
which a profit could be realised from it. An analysis of the 


cost of native guano at Crossness showed that it was the ch 
for the chemicals which mainly brought about the failure of the 
experiment. 

At Leamington a much smaller quantity of chemicals was used, 
and if the experience at Crossness as to cost of manure had been 
applied there, the result would have been 38s, per ton, the 
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ABC ..|Crossness | 31°80'5 16 4 |70 15 7/67 4 9| 11°56 
ABC .. ..|Leamington| 19861 17 1 [1518 0/916 2 5°29 
Campbell ..\Tottenham | 9°76 4 0 9 |25 09 3512 2 8°82 
Whitthread Ditto 2003 30 |10126)1617 0 5°35 
Assumed mi- 
armen nil. 1 810 68 7 4°46 
‘In dealing with sludge, two alternatives were open; to remove 
and not to it, and to recover the outlay by the sale of the dry 


manure. In the first case, if the cost o was saved, the 
minimum expense of treating the sewage would be reduced to one- 
third, and would cost about 64d. per head per annum on a popula- 
tion of 30,000 persons. For the recovery of the outlay, sewage 
manure could have no greater value than that which it derived from 
the sewage. The Native Guano Company fixed that value arbitra- 
rily at "3 10s. per ton for manure, which the Rivers Pollution 
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Commissioners valued at £1 12s, The ammonia alone obtained 


upon neutralising the cost of the chemicals employed. That would 
be easy of solution were it not for some practical considerations, of 
which by far the most important was the capitalrequired. Whilst 
public bodies could not undertake the sibility of providing it, 
and private enterprise hesitated again to the matter in hand, 
sanitary authorities should pay the minimum cost of £2 2s, 10d., or 
thereabouts, per million gallons of sewage, and require the owners 
of a processes to py for their own chemicals and for 

i e sludge. This would reduce the public expense to the 
lo int at present possible, while it would encourage private 
caternite, and would thus lead to a rapid solution of the ‘‘ sewage 
— ” so far as that problem was capable of solution by precipi- 
tation. 








IRON AND STEEL INSTITUTE. 

THE proceedi commenced on Thursday morning, the 
30th ult., by “the reading of a mee by M. F. Gautier, 
of Paris, on ‘‘The Uses of Ferro-Manganese.” The paper 
was divided into three sections, treating (1) of the manu- 
facture of soft steel; (2) of the use of inferior materials 

the manufacture of steel; (3) of the manufacture of 
manganese steel. Under the first head the author said those 
manufacturers who are specially anxious about the quality of 
their produce have always used in the final addition, in the 
Bessemer or Siemens-Martin process, 1 per cent. of manganese, in 
the proportion of 10 per cent. of spiegel to 10 per cent. of man- 
ganese. The rE ge contained 5 per cent, of carbon, and therefore 
the addition of 1 per cent. of manganese always increased the 
carbon to 0°5 per cent., and it was difficult, if not impossible, to 
produce softer steel. Mr. Henry Bessemer was the first to discover 
that, by introducing a small quantity of ferro-manganese, sufficient 
manganese for the reduction could be obtained, and the quantity of 
carbon would be considerably lessened also, Asit is not necessary to 
melt the ferro-manganese, or to deal with the refuse thatis occasioned 
by the smelting of spiegel, the quantity of manganese added 
might be less than 1 per cent. if the yield of carbon were dimin- 
ished, but it is found preferable to have 1 per cent. as the 
standard. It has been shown that 1 per cent. of manganese in the 
form of 10 per cent. of spiegel, introduced 0°5 per cent. of carbon 
into the metal; and 1 per cent. of manganese in the form of 2 per 
cent. of ferro-manganese at 50 per cent., will require not more 
than 0°1 per cent. of carbon to be added. Experiments have 
shown that the richer the reducing alloy is in manganese the less 
carbon remains in the produce. Ferro-manganese containing 75 
per cent. of mi ese is, therefore, the best where the softest 
cast metal is required. It is necessary, when steel is to be used 
for plates, forgings, machinery, and such like purposes, that it 
should be very soft, and for these purposes ccasumers should not 
require it to stand a heavy breakage strain. From the construc- 
tion point of view, the exact value of a material is the product 
obtained by multiplying the breakage strain by the final stretching, 
and not the ——_ 4 strains alone. These views were long since 
promulgated by Mr. Mallet, and are well known to English 
ory Applying these views, we find hard ordinary steel 305, 
soft steel 700, and common iron 105, Experiments made in France 
recently, have shown that a cannon ball projected against a target, 
backed by soft steel T bars, caused only one-third of the damage 
that resulted when common T iron stays were used. If hard 
steel had been employed, the result. would not have been the same 
as when common iron was used, These experiments afforded 
yee’ of the superiority of soft material in resisting shocks. 
oreover, the limit of the elasticity of soft steel, as compared 
with that of iron—16 to 9—must be a sufficient guarantee against 
small imperfections in structure. It is even in the proportion 
of nine to sixteen that it is advisable in a general way to employ 
soft steel, when the diminution of dimensions which results 
therefrom does not cause practical difficulties. A saving in the 
weight of material, sometimes amounting to 40 per cent., will 
result, and, in most instances, this will mean decreased expenses, 
because the price of common iron and steel in the future will 
not show such a difference as they do now, steel in general being 
only 25 per cent, dearer than iron, 


The best way to adopt in employing ferro-manganese is to bring 
it to a red heat in order to facilitate the chemical reaction, and to 
avoid the scintillation which is produced when a cold body comes 
in contact with the liquid steel. This heating is readily done in 
the Siemens-Martin process by means of the furnace used for 
heating the materials of the charge. In the Bessemer process the 
page ap: eoag may be heated by placing it—as the weight is 
less, the alloy being richer—in an iron vessel, suspended in front 
of the mouth of the converter. When the heating is completed 
the vessel is emptied into the converter, which is overturned at 
the same time. The reaction is perfect, and the running of the 
metal into the moulds mixes the two completely. In carrying on 
the Bessemer process, it is found impossible to go beyond a certain 
point in preventing an excess of iron oxide in the mass of molten 
me’ On adding the spiegel, a violent reaction takes place 
between part of the carbon in the spiegel and the dissolved iron 
oxide. The result is an instantaneous production of carbonic 
oxide, which often forces part of the contents out of the converter. 
Of course, the metal is softer, but the process is uncertain, very 
costly, and dangerous to the men. Lastly, when the pig iron in- 
tended for the Bessemer process contains 3 per cent. to 4 per cent. 
of manganese, a steel fit for rolling is obtained without the final 
addition of spiegel, and therefore a softer steel is produced, The 
oxide of iron re-acts upon all other oxidisable materials—tirst 
— the silicon, then on the carbon, and lastly on the manganese. 
If, after the expulsion of the silicon and carbon, sufficient manga- 
nese is left to reduce to protoxide all the magnetic iron oxide 
which is produced, the metal is not red-short, as protoxide of iron 
and protoxide of manganese combine with the slag. Thus a mal- 
leable product, free from carbon, is obtained withoutthe necessity 
of adding spiegel. This process, however, is both a difficult and 
uncertain one, for where it is adopted at all it is necessary, in order 
not to spoil the manufacture, that the 3 per cent. to 4 per cent. of 
manganese required shall exist naturally in the pig iron. Where such 
pig iron is used, great skill is required on the part of the operator, 
as the spectroscope is not of any use, and the colour of the slag is 
the only guide which can be followed. From time to time the 
blow is stopped, and by means of an iron bar samples of iron are 
taken out. When the quality of the product is found satisfactory, 
the process is stopped, but it requires great skill to tell when this 
point has been reached. Generally the product is not regular, and 
owing to the high temperature employed it still retains, in spite of 
its little carbon, a particular crystalline structure, which is found 
also in Bessemer operations, where the pig iron is saturated with 
too much silicon. It is certain that in countries like Austria, and 
the part of Germany where this process is used, soft metal, owing 
to the nature of the pig iron, is not met with as a merchantable 
produce, and has not thus far produced good results. Ferro- 
manganese is there of great advantage, and to employ it usefully, 
the manufacturers are doing all they can to lessen the yield of 
manganese in pig iron. 

On the subject of the use of inferior materials in the manufac- 
ture of steel, M. Gautier thinks the real enemy of the steel 
manufacturer is phosphorus. Before the effects of the various 
foreign bodies in steel were generally appreciated it was taken for 
granted that with more than 0°05 per cent. of phosphorus it was 
impossible to make anything fit for ordinary use ; but, at present, 
it way be said that steel for rail may contain up to 0°4 
a cent. of phosphorus, and still be fit for rolling perfectly, that 

provided traces only of carbon are contained in it. It has been 
long known that phosphorus made the rolling of iron easy, whilst 
phosphorus and carburetted steel could not be rolled. It must, 





therefore, be concluded that phos steel, which was not 
carburetted, would regain this for It was neces- 
sary that the question of making soft steel sh be solved in a 

and certain manner, and this was, therefore, 
a pe ape upon that of ferro-manganese estab @ new use 
‘or alloy. 

The bending tests show that, up to the point of elasticity, 
phosphorous steel behaves in much the same manner as er 
steel of ordinary purity. Further on, the permanent deflection is 
stronger, the metal gives way more under pressure, and the 
breakage takes place somewhat sooner than with pure steel. These 
results are conlened by the tensile tests made with the same 
materials, 

The rolling into plates gin. does not much alter the hardness of 

steel, but it softens phosphorous steel to a remarkable 
degree, The resistance of phosphorous rails to shocks varies with 
the severity of the tests. In France, where the resistance to 


shocks is measured me | by a ram of 300 kilogrammes (662°06 Ib.) 
falling from a height of two metres (6ft. (iin |, pheeshuens 8 
stands the tests 


perfectly well. 

When the rails have to stand heavier tests—for instance, that 
with the ram of 1015 kilogrammes (2240 lb.)—the steel requires to 
be of a somewhat different composition. 

With respect to the manufacture of manganese steel, the paper 
stated that this steel is a fine-grained body, whitish-grey and very 
brilliant. Under cold hammering it may be slightly drawn, but 
cracks at the angles; when red-hot, it is as ductile as iro, and is 
very soft; when white-hot it can easily be forged, and can be 
welded together without artificial means. If it is tempered in 
water when bright red, the surface scales and becomes as hard as 
quartz, then it mes brittle, and the fracture is more brilliant, 
almost white, and without the bluish glitter. These are, says 
the author, the properties of a real steel, but notwithstanding, a 
small proportion of carbon, if it were not for the manganese, would 
place it in the class of soft metals, which cannot be obtained by 
spiegel. This is, therefore, a new body, which will in future play 
a prominent part in metallurgy. Let us suppose that ia the 
semer or the Siemens-Martin process, and with bodies of ordinary 
purity, 14 per cent. of manganese is added by means of ferro- 
manganese of rich yield —60 to 75 per cent., for instance. Expe- 
rience has shown that only 4 per cent. is necessary fur the reduc- 
tion of the oxide of iron, and that the metal retains about 1 per 
cent, of manganese, with not more than 0°2 per cent. of carbon. 
The following are the results of tensile tests made with four dif- 
ferent smeltings of this metal with 1 per cent. of manganese:— 


Tons per square inch. 
B Cc. D. 


Tons. Tons. 


Tons, Tons. 
Limit of elasticity .. .. .. 184 .. 181 ., 188 .. 217 
Load of break: i ke ee oe, OE oe, Se ee Oe 
Elongation per cent. over 8in. 200 .. 210 .. 200 .. 21°77 
Elongation per cent. over4in. 25°25., 253 ., 250 .. 280 


This same metal, when at a cherry-red heat, and tempered in 
water, bears an average breaking weight of 48 to 50 tons per square 
inch, with an elongation of 4 per cent, measured over a length of 
8in. Its most important characteristic—as may be gleaned by 
analogy from what has been said above relative to the phosphorous 
manganese metal—is its resisting power to shocks. Axles, for 
instance, have to withstand bending to the extent of 5in., and then 
to straighten themselves again, the test g made on the centre 
of the axle, the diameter of which, where the weight falls, is 4in. 
This, as manufacturers are well aware, is a very severe test, and 
it is only good metal that can withstand it successfully. It can, 
however, be said that when 1 per cent. of manganese is added to 
a steel produced in the manner already described, not only is the 
test withstood once, but the operation may be repeated several 
times, and the axle will spring to its original position. Although 
this metal is not yet well known, that is, as far as regards all the 
uses for which it is applicable, it must be acknowledged that there 
exists in it a superior quality, which it is easy to give to all steel. 

The President called upon Mr. Bessemer, who was the first in 
England to use ferro manganese, to make a few remarks. 

Mr. Bessemer said that in the early stages of his manufacture 
he had endeavoured to make himself acquainted as far as he could 
with the system of manufacturing iron and steel as then practised. 
Among the sources of information, he found that Mr. Marshall 
Heath, who was in the employ of the East India Company, had 
been so impressed with the value of introducing manganese into 
the manufacture of cast steel, that he gave up his situation in the 
Government to introduce his invention into England. He came 
over to this country and made certain experiments. He went to 
Sheffield and introduced a material, the nature of which was little 
understood except by himself. This material was sold in little 

ackages, and he (Mr. Heath) instructed the manufacturers of 
Sheffield to put a certain quantity of this material, wrapped in a 
little piece of paper, into the crucible. This material was called 
metallic manganese, and it was found that more inferior brands 
of iron to those used in Sheffield could be made into very excellent 
steel by the use of manganese, and it had the effect so far of 
cheapening the material. Mr. Heath charged a thoroughly liberal 
price for these small packages, but as soon as the manufacturers 
of Sheffield found out that manganese oxide was put into their 
crucible, they told Mr. Heath they did not want him any longer, 
ceased to pay him anything, and disputed the value of his patent. 
There were several trials by law, and the consequence was the 
utter ruin of the man who had introduced a manufacture of such 
immense value to Sheffield, He (the President) afterwards became 
aware that this material would also help him, because he was 
endeavouring to make an inferior brand of iron into cast steel. He 
commenced an experiment, but seeing he could not introduce oxide 
of manganese and carbon into his process, he commenced an experi- 
ment for the reduction of manganese oxide in a metallic state. He 
found a considerable difficulty arising from the fact that, having 
powdered charcoal and mixed it with powdered iron and fine oxide 
of manganese, these powders did not allow the minute particles as 
they were reduced to fuse and run into amass, By putting in 
moderate sized lumps of hematite ore and small lumps of charcoal, 
ferro-manganese was tolerably easily produced. Just about this 
time a patent was taken out by Mr. Mushet for the introduc- 
tion of manganese into his process, precisely the same as that 
which was used in Sheffield. He mixed mechanically the pow- 
dered oxide of manganese with pitch, and then reduced that to 
powder. Under these conditions, however, no reduction of man- 
ganese could take place, and such a mode of procedure was utterly 
valueless. In the meantime, a further patent was taken out by 
Mr. Mushet for making a triple compound of carbon, iron, and 
manganese, that barred for a time the way to any further experi- 
ments, However, upon full deliberation upon the matter, he iar, 
Bessemer) began to see the necessity of manufacturing ferro-man- 
ganese on a large scale, which would enable him to make a very 
moderate metal, which the use of spiegeleisen would not, owing to 
the quantity of carbon in it. Large quantities were used at the 
chemical works of St. Rollox, Glasgow, and with a view of ascertain- 
ing whether the proprietors of these works would manufacture spie- 
geleisen with their waste spent manganese, he went to Glasgow, 
and a friend of his introduced him to an able chemist there, Mr. 
Henderson, to whom he explained his views. Mr. Henderson saw 
his way to introduve the material, so he undertook, indeed, to do 
so, saying that it was through him that the material came into 


the market, It was immaterial to him (Mr. Bessemer) from whence | he had 


it came, provided the manufacturers of Bessemer steel could get 
it; and he left the matter in Mr. Henderson’s hand, and he suc- 
ceeded admirably. 

Mr. Henderson said he was very much struck with Mr. Besse- 
mer’s reasons for getting a richer manganese, and he did not quite 
agree with him at that time that if he got a ferro-manganese the 
carbon would be less—which was a very important point to 
ascertain, After a few crucible experiments he ascertained that 
Mr. Bessemer was quite correct, and that as the manganese 
increased the carbon decreased. He found when he attempted to 





manufacture on a seale that he had undertaken a very 
difficult task. The intense heat i and the enormous 
—% wate 6 senaesete — ae er the bottom he 

was so grea\ or a long were com ly 
defeated. At first a sand bottom and bolske eu the roof were 
used, and after they got Siemen’s furnace to work they found that, 
by using carbonate of manganese, the regenerators got destroyed, 
and the work was continually being stopped. The bottom was 
then kept cool, thinking that this would prevent erosive action ; 
but they were obliged to increase the heat in the interior of the 
furnace, and the bricks gave way, and in twenty-four hours a new 
furnace was entirely melted away. He mentioned his difficulties 
to a chemical ufacturer in Glasgow, who was a great genius, 
and he sugges that he should make the roof of bricks made of 
carbon. course that was absurd ; but it immediately occurred 
to him that he should make the bottom of it with carbon. He 
accordingly took some of the coke and ground it very fine, mixed 
it with a small quantity of tar, put it into cast iron moulds, and 
heated it to ared heat. That made beautiful solid carbon blocks. 
The bottom was made 18in. thick with these, and afterwards 
there was no difficulty. After working three years it was taken 
= and it had worn scarcely an inch, The Tarsus Company 
undertook to put up works if he sent them a man who knew how 
The man used an artificial carbonate of 
manganese, and he came back in a few days saying there was no 
difficulty, They had considerably improved the process by mae 
experience, and had produced some very enco ing results. 
showing the beneficial use of mangatese in the manufacture of 
steel from an inferior metal. He had suggested to the president, 
long before he had heard of Danks’ furnace, that if he would line 
his furnace down at Dowlais with carbon blocks, very likely he 
would get over the difficulty caused by the burning. If a thin 
lining of 2in. or 3in. of carbon blocks were put in a revolving 
furnace, there would not be any chance of the metal coming near 
the pape and the furnaces would keep their shape. Carbon 
being such a bad conductor of heat, there would be no difficulty in 
working in this way. 

Mr. Hackney addressed himself to the chemical aspect of the 
question, as he thought the able paper read by M. Gautier was 
essentially a chemical one. There were many points in it of great 
interest, but there were some which he thought English steel 
makers might safely question. The assumption that the great short- 
ness of Bessemer metal was due to the presence of oxygen or oxide 
of iron in the metal was an old idea, which he thought the 
balance of evidence was decidedly against, although, no doubt, 
some soft steel contained oxygenin someform. Wherever oxygen 
was present in a metal, manganese was inevitably removed. In 
Siemen’s process greater facility was offered for studying this 
pr wom than in the Bessemer, as metal might be kept for a 

efinite time in a liquid state. His own experience had shown 
that steel containing from two-tenths to three-tenths per cent. of 
carbon could be forged without any difficulty. He thought it 
would add to the value of the paper if the author had given 
analyses of the special metals referred to, and the names of the 
analysts. One of the statements of the author, from which the 
experience of most people would lead them to differ, was that 
steel containing much phosphorus was not forgible. So far as 
he—Mr. Hacknéy—was led to believe, the forgibility of steel 
at a red heat was not affected by the amount of phosphorus it 
contained, 

Mr. Maynard said that he had made a note of two charges that 
were made at the Terre Noire Works, The stock used in both 
cases in connection with the steel was Solinsora white charcoal 

ig made from Elba ores ; Bessemer grey pig made from Mokta, 
Elba and Spanish ores ; Bessemer scrap said to contain ‘15 to ‘20 
r cent. silicon, and ‘05 per cent. phosphorus, Theiron rails were 
rom Belgium, marked ‘“‘ T.H.Y.,” ‘*Le Chateau,” and were said 
to contain 0°5 per cent, phosphorus, In charge No. 2326 of extra 
hosphorous steel, the proportions used were—Solinsora pig, 1600 
Kilos ; Alaisiron rails, kilos.; steel rails, 800 kilos.; and ferro- 
manganese (59 per cent.), 174 kilos. There was 60 per cent. of old 
rails, Tested in the hydraulic press, the rail broke at 38,000 kilos. 
and with a drop test it broke with a fall of 300 kilos. from 3 metres. 
In charge No. 2327 of regular work the proportione were—Solinsora 
pig, 500 kilos.; Bessemer, 500 kilos.; steel scrap, 1300 kilos.; iron 
rails, 1500 kilos.; rails, Bessemer and Martin, 1300 kilos.; old iron 
plate, 300 kilos.; and ferro-manganese, 255 kilos. This was equal 
to 33 per cent. of old iron rails, In oe arate press the rail 
broke at 43,000 kilos. flange up, and at 44,000 kilos. head up. When 
subjected to the drop test the rail broke when 300 kilos, dropped 4 
metres ; at 4°5 it did not break, and at 4°8 it broke, 

Mr. Riley said ne had experimented on spiegeleisen, and as the 
manganese increased to from 20 to 25 per cent., the carbon increased 
to a small degree. He had made an analysis in order to discover 
the amount of carbon iron would take up by putting iron into a 
Siemens furnace in a pit of charcoal for two days, and when the 
manganese got into the iron up came the carbon. As to the value 
of manganese in steel, especially steel containing phosphorus and 
sulphur, it was simply essential. But when he took some samples 
of Swedish metal they were free from manganese. It was nearly 
gpm ge iron—certainly the purest iron he had ever seen— 
it contained ‘05 of carbon and nothing else. He repeated the ex- 
periments with exactly the same results. Speaking of the colour 
test, he a it could not always be relied upon, because 
as omy le found different results, 

Mr. er, of Sheffield, said that in that town there was a great 
opening for the use of ferro-manganese, He thought some mechani- 
cal tests were required along with the analyses to show what value 
the manganese was in the steel up to a certain point. No doubt 
when the carbon was low the manganese increased the ductility of 
the metal, He thought the colour test had been very improperly 
attacked, as he thought it was a very good test, 

Mr. Riley said he did not wish to disparage cclour test, all he 
said was that different observers saw things differently. 

Mr. Cowper said, that with the view of gaining a little informa- 
tion on the subject, some time ago he made experiments with steel 
of different degress of hardness, not knowing the quantity of 
carbon in them. He took three saw files, one hard, one straw, 
and the other blue, and it was astonishing how similar the quantity 
of carbon was in each, 

Sir John Alleyne said he should like Mr. Henderson to explain 
how he made oxide lining stick to an interior carbon lining. 

Mr. Henderson said he did not know anything of revolvers 
practical experience, but he apprehended that it would be muc 
easier to stick oxide of iron to the carbon lining than to the iron 
shell itself, because it would not be so liable to expansion or con- 
traction. 

Mr. Snelus agreed with Mr. Baker that the colour test could not 
be expected to do impossibilities. It was a good practical test for 
rough work. He thought that the test made of the rails at Torre 
Noire was such as would not be passed by any inspector of rails 
in England. The use of ferro-manganese was much more appli- 
cable to soft steel of a high class than to the manufacture of 
inferior steel rails, It would be a pity for Mr. Bessemer’s valu- 
able invention if steel rails degenerated to something little better 
than the common iron rail. He thought the standard of the steel 
rails should be kept uP otherwise they would stand a chance of 
being condemned. With respect to the use of ferro-inanganese 
for very soft steel, he had not had ee of using it; but 

made inquiries of those who used it at Crewe, and he 
was told that they made boiler plate steel, using 1 cent. of 
ferro-manganese, putting it into the ladle; and the Boiler smith 
said that this metal would work quite as well as copper. At the 
same time, while ferro-manganese gave the power of making an 
ex ductile material, it must not be forgotten that with 
spiegeleisen a very excellent material could be made. He quite 
agreed that some soft steel contained ox in some form or 
another, and he thought that it was in the form of oxi¢s of iron, 
and unless this was removed metal could not he obtained that 
would roll. It was his experience that when the oxygen was 


to work the process. 
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removed it was always necessary not only to add sufficient 
nese to burn quey ta dagen tn Winner init’ tb eristed, bat 
ty of manganese, and the least he had 
to make a forgible material was ;3; per cent. 
it “: gone beyond that, he had not been able to obtain a 


. Maynard explained that in the charge made at Terre Noire 

his special benefit, there was, instead of 30 to 33 per cent. of 
old rails, as in their ordinary work, 60 per cent. of old rails. That 
was a very important point. 

The President said that the quality of the material making up 
the charge was a very important element. 

per extn tin upeedilllogel sendaang Beamer thee toma bee 
paper as to the ility Bessemer steel from iron 
containing a certain quantity of phosphorus, and no doubt there was 
great justice in the remark ; but at the same time he believed that 
practical men had now arrived at the conclusion that it was possible 
to produce Bessemer steel containing an amount of phosphorus 
far greater than was thought in the first instance possible. He 
did not say that the rail was materially altered by any great quantity 
of phosphorus, but he remembered very well in the early days of 
the invention of Bessemer that the presence of phosphorus was 
considered a bar to its manufacture. As to the propriety of keeping 
up the standard of steel rails, he was not a steel rail maker, but 
he was a director of the North-Eastern Railway, and was a steel 
rail user, and there could be no doubt that the steel rails now 
manufactured were decidedly not equal in quality to what they 
were some dozen years ago. The average duration of steel rails 
upon the North-Eastern Railway was at present six or seven years. 
He had a specimen of steel rail which was made at one of the 
works which.first adopted the Bessemer It was laid 
down upon a portion of the line of the North-Eastern Railway 
where the traffic was most severe, namely, at the high level bridge. 
It was upona curve, and nearly all the trains that ran into Newcastle 
over that portion of the line nsed brakes, and the wear and tear 
was so heavy that it was impossible to get rails that would last 
more than twelve months. He produced a specimen of a rail 
that had been taken from that part of the line. It was laid in 
1862 and removed in 1874, showing that the rails manufactured 
then were more durable than those that were now made. 

Mr. Snelus believed that the deterioration in the manufacture 
of steel rails was due to the manufacturers not putting in so much 
carbon now as originally. If the users of steel rails would stipu- 
late for a less excessive falling weight there would be no difficulty 
in making a good serviceable rail that would stand all the tests of 
usage and last as long as those that were formerly made. 

Mr. Allport said he had seen four steel rails that were put 
down fourteen years ago near London on a line on which there 
was a passenger train every two minutes. They had only worn 
from 4#in. to 441in, They were as bright as silver and had been 
taken out three times, and the men told him that they thought 
they would last for ever. 

The President said he wished to speak respectfully in the 
premises of the civil engineers, but he could not help saying that 
a great portion of the sin of the deterioration of iron rails 
emanated from the engineers themselves. When steel rails were 
first made engineers were content to take them, and he was free 
to admit that there was considerable irregularity in the quality. 
No doubt a great many rails broke, and that very naturally alarmed 
engineers, but they went from the one extreme to the other, and 
now insisted upon rails standing most absurd tests. He thought 
that engineers should be a little more moderate in their require- 
ments as to the ram test. He inspected the rails they were 
making at the Terre Noire Works, and he was sure that no engineer 
in this country would accept them. He quite appreciated the 
en pe f spoken of by Mr. Bell, and hoped that what he (Mr. Bell) 
had said would be a warning, because the steel was certainly 
degenerating into soft iron. It could not be denied that a steel 
rail of any quality, however soft, would be much better than any 
iron rail and would stand better. There was no reason why they 
should not retain a iderable t of hardness and keep 
within the average of safety. 

A vote of thanks was then awarded to the author, and the 
discussion on the paper was adjourned till the following day. 

Mr. H. W. Pendred, C.E., then gave a description of the 
‘*Ferroux Kock Drill and Air Compressor.” He said that 
the Mont Cenis and the St. Gothard tunnels represented 
two of the grandest feats of modern engineering. After 
giving a history of these two undertakings, in which he 
said every known example of rock-drill had been tried, 
he proceeded to give a description of the “ Ferroux,” which 
he said was the principal and most successful that was 
tried. The peculiarity of the machine was that the pro- 

yelling arrangement is perfectly separate and distinct from the 

ring machinery in its action, and that neither over nor under 
feeding can possibly take place. The machine being designed only 
for tunnelling, it is too large for general work in this country, 
where but little tunnel work remains to be done. It measures 
about 10ft. long when shut up, by lft. wide and lft. 2in. deep. 
The stroke is 6jin. long, and the travel of the propelling piston is 
2}ft.; the weight of the machine without the cairiage is about 
2 tons. A much smaller and lighter machine is made for mines, 
quarries, and shaft-sinking, &c., where portable machines are 
requisite and space is contracted. The principle of this is the 
sume as for the other machine, but the propelling cylinder is placed 
i diately b th the borer; the total closed length of this 

machine is but 5ft., and the weight 300 lb., and Messrs. Roy are 
improving even on this machine. This drill bas no reciprocating 
air-engine or fly-wheel, crank, &c., to move the slide valve of the 
boring cylinder. The top shaft is still used, but, instead of being 
rotated, it only receives a partial rotative movement to and fro. 
To it a piece of metal is secured, having an oblique groove cut in 
it, anda projection ona slum fitted to the boring piston rod 
engages in it ; thus, as this merely moves in a straight line evi- 
dently, the rifle groove, so to speak, is thrown to and fro. There 
is no doubt whatever that this machine, or modifications of it, will 
exercise a great influence on coal mining, and go far to supply the 
want of the age, viz., a good, efficient, coal-cutting machine, 
Messrs. B, Roy and Co., the rey owners of the Ferroux patents, 
are the original designers of the air-compressor for the works at 
Mont St. Gothard ; they are on the high speed principle, because 
the pressure of air required at the St. Gothard rock is much 
higher than that needed at Mont Cenis. At St. Gothard, a pres- 
sure of nine atmospheres is employed, and air compressed to this 
attains a temperature of about 500 degrees Fah. To meet this 
difficulty, Messrs. Roy devised a method of circulating cold water 
through the interior of the piston, and not only this, but on its 
periphery as well, keeping the cylinder also cool. igh speed 
neem es were essential also, in order to economise space as much 
as possible. The diameter of the compressor cylinder is 0°420 
metre, or about 16}in., the stroke being 0°650 metre, or about 
27in., and thus each single stroke of piston is equal to a volume of 
something more than three cubicfeet. The author gave an extract 
from the quarterly report of the Swiss Federal Council on the 
progress of the workings at the St. Gothard tunnel. After givii 
some data, the report en on to say that Sommeiller’s an 
McKean’s machines, in their present state, cannot compete with 
those of Ferroux or Dubois-Francgois. The ‘‘ Ferroux” machine 
, is the best of all rock-drills as yet tried on tenacious rock. For 
less hard rock, the Dubois-Francois machines can also be used with 
success, especially where a great quantity of compressed air cannot 
be dis of. Moreover, the question of the expenses occasioned 

by the frequent repairing of these machines formed also an ele- 
ment of comparison between “‘ Ferroux” and “ Doubois-Francois” 
machines. It was acknowledged during the trial that the cost of 

amounted in Goéschenen to 2°43 francs per running 
metre of bored holes for “‘ Ferroux” machines, and to 4°27 francs 
per ditto for “‘ Dubois-Francois” machines. These costs are, con- 
sequently, in the proportion of four to seven. The “ Ferroux ” 











machine then, preferable also to the ‘‘ Dubois-Frangois ” 
machine Pape} te the cost of ome 


Wilson, Pease, and Co., of the Tees Iron- 
works, Middlesbrough, “‘blew out” two of their large furnaces. 
As they had only been in blast since September, 1870—a period of 
five years—it was ex that the brickwork of the ye part 
of the farnaces would still be in good condition, and that it would 
only be necessary to reline the lower part to about the top of the 
boshes; but on examination, it was found that the lining, almost 
tu the top of both furnaces, was so crumbling and disintegrated 
that it was necessary to pull the whole out and line afresh with 
new bricke, His attention was called to the condition of the 
bricks which had been taken out of the furnaces, and he made 
some investigations with the view of ascertaining the cause of the 
disintegration, and, if possible, of suggesting the means of prevent- 
ing its recurrence in the future. At a glance it could be seen that 
the crumbling bricks were highly ed with carbonaceous 
matter, and t it was, in fact, the accumulation of this sub- 
stance in the pores of the bricks which. had burst and disinte- 
grated them. e bricks in which the action was most develo) 
were so soft that they could be readily pierced hy a trowel ar other 
inted tool, and could be easily crumbled to a fine powder 
tween the finger and thumb. The carbonaceous matter stained 
the fingers like lamp-black. Mr. Charles Wood, the engineer of 
the works, very carefully measured and noted from day to day 
the extent of the carbon impregnation in the brickwork, and 
various other points, as the lining was being removed, and had 
e drawings from his measurements representing the condition 
of both furnaces, as no material difference was found in the manner 
in which they were affected. When the furnaces were first built, 
an empty space of about 3in. wide was kept between the 
iron casing and the outer brickwork. The original fire-brick 
work at the bottom of the furnace, and for about 29ft. 
above the hearth-line, has been very much corroded and 
removed. Above this the original diameter of the furnace 
is kept pretty closely, until about 70ft. ubove the hearth, 
where the lining is entirely removed by the mechanical action of 
the cha: of raw materials as they are thrown into the furnace. 
A little below this point, at the height of about 60ft., it was found 
that the diameter of the furnace was actually narrower than the 
original diameter by about 4in. This is not owing to the adhesion 
of any extraneous matter to the brickwork, for the lining bricks 
were bare and quite plainly seen at this point. The furnaces are 
85ft. high, and the diameter at the boshes was originally 27ft. 
The capacity of each furnace is 32,000 cubic feet. The lining was 
made with fire-brick lumps, obtained from two different makers 
in the Durham and Newcastle districts, one maker’s bricks being 
used up to the height of about 40ft. in each furnace, and the 
other maker’s bricks above this height. Both kinis of brick 
spgevved to be equally affected by the carbon deposit. Analyses 
of the two kinds were made from samples taken near the outside 
of the lining where the bricks were unaffected, and as nearly as 
possible in their original condition, They had the following com- 








position :— 
Original brick. Original brick. 

No. 1. No. 2. 

Per cent. Per cent. 
Silica.. « 55°70 20 ce oe 60°47 
Alumina .., .. «+ os oo B50 2. oe 31°50 
Peroxide of iron... .. «+ eo 400 ° 0 3°10 
Lime.. >) . o O87 « . 0:37 
Magnesia e 00 ee oc 1°21 ce oe 0°39 
Potash oe ee 260 «. . ° 2°45 
Soda .. « oc 0@ 00 cc O85 ce co co co 19S 

99°83 oe .. oe os 100°03 


During the time the furnaces were in blast, Cleveland ironstone 
from various mines was chiefly smelted, but for about six weeks, 
in 1874, when the strike of the ironstone workers was going on, 
about one-third of the stone used was Northamptonshire stone 
of a very small description. The samples of carbon-disintegrated 
brick taken for analysis were obtained from three places which 
are respectively 39, 45, and 67ft. above the hearth-line. The 
sample from 39ft. above the hearth-line, besides containing a 
large quantity of carbon, was highly impregnated with a saline 
substance, existing in some parts of the brick in well defined 
cubical crystals, which, on analysis, proved to be chloride of potas- 
sium. Some — of the sample cuntained a small quantity of 
soluble iron-chloride or sulphate —indicated | the taste as wales 
by chemical analysis. The sample of brick from the part of the 
furnace 45ft. above the hearth was so disintegrated as to be easily 
crushed to a powder, like fine sand, between the finger and 
thumb. It was of a black-grey colour, and in appearance very 
like a piece of dark coke. The outer edge of the piece selected for 
analysis was impregnated with alkaline salts which cemented the 
brick together at this part, but only the easily crumbling parts 
were analysed. The third sample of brick was taken from 67ft. 
above the hearth, about the highest part of the furnace where 
serious disintegration had taken place. Although this sample was 
much broken up and burst by the carbon deposit, it could not be 
crushed between the finger and thumb like the last described 
sample. On comparing the last three analyses with those of the 
original bricks, it was found that, besides the carbon, the bricks 
from 39ft. and 45ft above the hearth have received a consider- 
able accession of po rsh. The amounts of carbon deposited in the 
various samples examined are respectively 5°97, 3°24, and 2°05 per 
cent, It was seen from the analyses that the original bricks con 
tain from 3 to 4 per cent. of peroxide of iron ; the bricks are of a 
porous texture, which permits of the passage of gas ; and there is 
necessarily always the requisite temperature, Thus, all the condi- 
tionsare fulfilled which Mr. Bell has proved to be necessary to cause 
carbon to be deposited from carbonic oxide, and we, consequently, 
find that a considerable deposition of carbon has taken place, 
resulting in the disintegration of the substance of the bricks, A 
careful examination of many of the bricks showed that they had 
contained a number of black iron spots, formed from pieces of 
ironstone or pyrites existing in the clay, and it is on these 
iron spots that the greatest amount of carhen is found. Little 
nests of ferruginous carbon, often about the size of horse beans, 
were found on the places corresponding to these spots, and the 
accumulation of carbon in some cases had apparently grown so 
large as to split the brick, and thus to open to the more ready 

of gas. Some of the bricks had only carbon deposited in 
these nests, but where the action was more fully developed, every 
particle of the brick seemed impregnated with carbon, and the 
whole changed to a crumbling and disintegrated mass. The 
carbonaceous deposit formed on the iron spots was examined ard 
found to contain :— 


Carbom .. oc os oe co « oo os ce ce oe S49 
Ash, chiefly oxide ofiron.. ., > aves @, rae 
100°0 


An attempt was made to obtain a larger quantity of the 
deposited carbon on the iron spots, in order to make a more com- 





plete analysis. It will be seen, however, that the sample contains 
a considerable proportion of the disintegrated brick :—- 

 mnee Atte hd Sa ae ony ee ee ee ee 
EMO od “eee dn oe 3°08 
Silica .. 19°65 
Alumina, 12°00 
— oe 0°28 
agnesia 0°51 
Potash - 2°43 
ob aura. e 0°63 
Sulphuric acid .. trace 
Sulphur .. .. 0-44 
Moisture 2°60 
99°38 


the iron is associated with carbon in the proportion 
to 1875 parts of carbon. There is also a consider- 
for, roughly g, there is three 
ali present in tion to the silica and 
original brick, The B og ere 
+ this peculiar action on 
not occur, or has not been observed to occur, in other furnaces? 
The fire-brick linings of furnaces in Cleveland all contain le 
of iron, are all more or less porous, and are subject to the same 
conditions of temperature, In reply to this it may be said that 
furnaces may often be in this condi on without its being observed. 
Moreover, in all probability this ac ion on the brickwork is the 
cause in many instances of the bursting of the hovps and iron 
casings of furnaces which so often gives trouble to managers. I 
have examined the bricks taken out of furnaces at Eston and 
Southbank without being able to discover any marked cases 
of carbon-disintegration. A few black-coloured bricks were 
found in those taken out of one of the Eston furnaces; but although 
black, they were not disintegrated. One of these was analysed. 
From an analysis it appeared that there is a small quantity of car- 
bon in the used brick, but evidently not sufficient to cause 
disintegration ; there is a marked increase in the amount of potash 
which has also been received from the gases of the furnace. The 
bricks were found to be comparatively close in texture, and black 
iron spots were entirely absent. It is impossible to say whether 
bricks, like those last described, would, under all circumstances, 
resist the disintegrating action of the gases; but it is reasonable to 
conclude that they would do so more surely than bricks of a more 
open texture and containing more peroxide of iron. A consideration, 
then, of all the circumstances elicited in this investigation would 
appear to indicate that in selecting bricks for use in the blast 
furnace, which shall be able to resist as much as possible the dis- 
integrating action of the gases, those coming nearest the following 
conditions should be chosen:—(1) They should contain as little 
oxide of iron as possible. (2) They should be free from iron 
spots. (3) They should be close in the grain or texture, so as to 
prevent the ready passage of gas through the pores, Turning to 
the other substances which have been absorbed by the bricks, 
the great increase in the amount of potash attracts attention. In 
the sample taken 39ft. from the hearth, there is 11°45 per cent. 
of potash, or more than four times the amount (2°60 per cent.) 
contained in the original brick. In the sample taken from 45ft. 
above the hearth, the potash is 5°30 per cent., whilst the original 
brick (No. 2) contains 2°45 per cent. The sample from 67ft, above 
the hearth contains just about the same amount as the ori 
brick, showing that at this height no accession of potash has 
received. Potash is also conveyed to the bricks through the 
medium of the gases. When it is considered to what destructive 
agencies the brickwork is exposed, the wonder is that it lastsso long 
as it usually does. It is quite likely, however, that the deposition 
of a coating of substances like those just described serves the 
important purpose of protecting the brickwork from these 
destructive agencies by sealing up the bricks so as to prevent the 
admission of gases. No bricks were found disintegrated by carbon 
in any part of these furnaces until 37ft. above the hearth line is 
reached, below which point the brickwork is covered by this 
mixture of alkaline and aluminous silicates and carbon. He then 
gave another very extraordinary instance of carbon deposition from 
waste gases found at Messra. Gilkes and Co.’s works, 

Mr. Lowthian Bell, M.P., said he had listened with much 
pleasure to the paper, which was really of a more practical cha- 
racter than one would at firstsuppose. He found that on exposing 

Pp in the flues of the blast furnaces the action 
of the disassociated carbon was so violent that, in process of time, 
a lump of iron crumbled down to a very small powder. It was 
therefore inielligible that a small portion of iron, when imprisoned, 
would, by the decomposition of carbon, be split up exactly in 
the same way as a portion of lime in the interior of a brick was 
known to split up the solid substance of the brick itself. He 
had found that the high furnaces were more durable than the low 
ones used to be. He had furnaces 80ft. in height, which had been 
in blast for the last ten years. Sometimes the manager complained 
that the furnaces, having been in blast so long, would not work, 
and wanted them to be blown out and re-lined; but afterwards 
it was sometimes found that they were behaving so well that their 
use could be continued. As Mr. Pattinson had truly observed, it 
was really extraordinary how a blast furnace ,was able to stand out 
in the face of those agencies which prevailed in the interior. When 
a furnace began to run on a scouring cinder, the slag, containing 
a notable quantity of oxide of iron, at once attacked the iron, 
forming a coating in the lower part of the furnace; and the 
moment the coating of carbon was removed, the cinder of the 
furnace commenced to act upon the brick itself, and the result 
was the immediate destruction of the bricks. The remedy for 
that was to get the furnace to run upon a purer cinder—that is, a 
cinder free from iron. 

The discussion on this paper having also been postponed till the 
following day, the proceedings terminated. 
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UNARMOURED VESSELS.* 
By T. Brassey, Esq., M.P., Associate. 


IT is as a member of Parliament deeply interested in the navy, 
and not as a naval architect, that I have been invited to read 
a paper before this Institute; and it is from an administrative 
and not from a constructor’s point of view that I shall endea- 
vour to treat my subject. I shall accordingly break ground by 
laying down certain axioms, which, however familiar they may 
be, cannot be too constantly present to the minds of those who 
have to control or criticise the management of the navy:~-(1) There 
must be a limit to expenditure. Even when the nation may be 
anxious to vote lavish sums for the navy, a wise statesman will 
deem it to be his duty to keep in check the impulses of patriotism; 
for he knows full well that a prodigal outlay on our part will pro- 
bably arouse the jealousy of foreign Powers, and | to a 
proportionate expenditure on their own armaments. (2) The 
expenditure on naval construction should be devoted mainly to 
ships intended for the line of battle. The type will vary with 
the progress and the modifications of naval warfare; but, whatever 
the type may be, it is to the productiun of the most powerful 
fighting vessels that the resources of the navy should be princi- 
pally directed. We are not prepared as yet to throw off armour 
from our first-class vessels of war. Unprotected vessels, therefore, 
are of subordinate importance. They are required for the police 
of the seas and the protection of commerce; but I should consider 
it unwise on the part of the Admiralty to build a greater number 
of vessels of this class than are absolutely necessary in order to 
meet the demands of the Foreign-office for protection to British 
interests abroad, There must, of course, enough vessels to 
furnish reliefs for ships coming home from foreign stations. 
Further than this we need not go in the construction of unarmoured 


vessels, 
Before entering — the special subject before me, I should 
like to advert briefly to another question—one of the highest 


importance, not, perhaps, suited for full discussion on this occa- 
sion, but which has, nevertheless, a direct bearing on our policy 
in relation to the construction of unarmoured vessels. By the 
Treaty of Paris, England and France have entered into a solemn 
contract with the maritime world to respect private property, not 
being contraband of war, if carried in ships bearing the neutral 
flag. Is it to our interest to seek to abrogate the treaty into 
which we have entered? Our maritime trade being infinitely more 
extensive than that of any other nation, the area of vulnerability 
which we expose to attack is infinitely larger than theirs. On the 
other hand, our superiority in actual preparation for war to any 





| probable, I might almost say possible, combination of nations 
| against us is incontestable; while our unrivalled resources for the 
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construction of the most ships would us the means 
of adding to.our existing fleet with a rapidity which could not be 
equalled abroad. If, therefore, any future naval contest in which 


we may be involved is confined to the fighting ships on either 
or bay to naval operations directed t fortified places, we 
shall be the greatest gainers by the adoption of the new rule of 
international law. 1f these anticipations are correct, the necessity 
for the construction of the costly ae of the Bacchante type dis- 
appears, and we cun devote to the building of fighting ships the 
money we have hitherto expended on unarmoured vessels, The 
large amount of that expenditure is the least satisfactory fea- 
ture in our naval estimates, use, costly as they are, we are 
told by high authorities that we may not reckon upon our 
unarmoured ships as forming any essential part of our armed 
strength for war. , 

These considerations point to the policy of maintaining the 
smallest possible unarmoured navy, consistently with its efficiency 


for the police of the seas. For the training of seamen, for the . 


urpose of exhibiting the British flag in foreign ports, and 
tem in the harbours of pHa Ste Sete Powers, who 
can scarcely realise the existence of a force unless it is 
visibly present to their gaze, for the repression of piracy and 
slavery, and for the punishment of offending savage tri 
we want, not Inconstants nor Opals, but the infinitely 
cheaper little vessels of the Mallard class. It is further to be ob- 
served that we possess in the overwhelming superiority of our 
merchant navy in powerful ocean steamers, resources which are 
practically inexhaustible for the equipment ofa fleet of unarmoured 
cruisers, Thisis another reason against a oer expenditure on 
unarmoured ships than the public service for the time being abso- 
lutely requires. The programme of shi sr proposed for the 
financial year 1876-7 seems wisely conceived with reference to all 
these various considerations, At the close of the last session, the 
following return was presented to Parliament, giving a list of the 
vessels building or ordered to be built in the year 1875:— 


























| | | Cost. 
2 cae | a 
Rie: 2 ene 
Pe Type. Guns. 3 Horse-power. | = 1 
3 5 2 % nll. 
z | | a pu 
eee 
£ £ 
| - 1000 nominal | we 
Shah... | 26 | 5700 { see porn, | 95,000 | 173,000 
3| Bacchante ..| 16 | 4000 | 6250 | 70,000 | 140,000 
1] Rover .. ..| 18 3494 | 4750 few 27,000 
| 350 nominal fe 
2] Sapphire ..| 14 | 1890 { oid nominal | | 25,550 | 49,000 
6 | Opal st 12 | 1864 2100 | 27,000 | 57,000 
5 | Cormorant .. 6 112 900 | 12,000 37,000 
- 120 nominal 
3| Daring .. ..) 4 | soe { Tay indicated | 20,000 26,000 
prs 95 nominal 
2] Amb .. -.| 8 | 6204) 50) NOHonted | 10,000 | 30,000 
i| Pioncer.. ..| 6 499 | 40 pomninal | 9,400 | 11,500 
6| Mallard.. ..| 4 | 40 | Phe Boy pol | 5,000 | 12,000 
28 nominal 
Gadfly .. ..| 1 | 256}] 463 indicated | — 6,500 
Fetes. os] 1 20 3693 | 7000 j — 10,000 
2| Torpedoes :.| — | 141 | 350 | 6,751 | 10,000 
_2| Tugs .. | = 500 860 15,000 | 10,000 





Further details with reference to the armoured and unarmoured 
classes are contained in a parliamentary paper of the present ses- 
sion, from which it appears that, of the ironclads, 8037 tons are 
to be built in the dockyards, and 3356 tons by contract ; and that, 
of the unarmoured vessels, 5400 tons are to be built in the dock- 
yards, and 6909 tons by contract. 

There will thus be added to the navy, in 1876-7, 23,762 tons, of 
wi 11,393 tons will be armoured, and 12,369 tons unarmoured 
vessels, 

While there is no great difference in the tonnage of the 
armoured and unarmoured ships to be built for the year, it is 
unnecessary to remind a professional audience that the number of 
tons affords no indication of the relative amounts to be expended 
on the two classes. The armoured ships will of course absorb a 
far larger sum than the unarmoured vessels. 

I observe with satisfaction that the programme of the Admi- 
ralty includes no ship so large as the Inconstant, The designers of 
that vessel were betrayed into an exaggeration of size, from 
over-anxiety to combine in a single ship every quality with which 
an unarmoured vessel can possibly be endowed. The Inconstant 
was to possess unrivalled speed, both under sail and under steam, 
and was to be armed with such a powerful battery of armour- 
piercing guns, that it was hoped an engagement might be fought, 
even against an armoured ship, with'some prospect of success. The 
attempt was ambitious, and not altogether unsuccessful; but the 
Inconstant must be admitted to be too costly a ship for the mere 
protection of ce. ‘*A perfect ship of war,” as it was 
very prudently observed by the Admiralty Committee on Designs, 
**is a desideratum which has never yet been attained, and is now 
further than ever removed from our revch.” Any near approach 
to perfection in the one direction inevitably brings with it disad- 
vantages in the other. In the case of the Inconstant, the cost 
was such as to make it impossible to multiply vessels of her type 
in sufficient numbers for the protection of the great commerce 
which is carried on in every sea under the British flag. 

The latest —— of the Admiralty shows that these con- 
siderations have been duly appreciated. The largest vessels now 
being constructed are the Euryalus, the Boadicea, and the Bac- 
chante, of 16 guns, 3932 tons displ t, 700 inal or 5250 
indicated horse-power, and costing in round figures £200,000. The 
cost of this class shows a small reduction upon the price of the 
Inconstant; and the vessels of more recent design exhibit a still 
more marked recognition on the part of the Admiralty of the 
necessity of keeping the cost and dimensions of unarmoured ships 
within reasonable limits. The measured mile speed of the vessels 
of the Opal class is estimated at 13 knots, They are armed with 
64-pounder guns, and can carry coal enough to steam 2680 miles 
at 10 knots, or 4050 miles at 8' knots. The French ships of the 
Infernel type of 1890 tons displ nt, as pared with the 
1864 tons of the Opal, can steam, it is said, 4000 miles at 10 knots. 

Vast tonnage is not necessary in order to obtain high speed. 
The experience gained in the unfortunate example of the Great 
Eastern is conclusive on this point. Within certain limits, there 
is considerable economy in increasing the length of ships con- 
structed to carry cargoes; but the same considerations do not 
apply in the case of ships of war. Cruisers for the protection of 
commerce would rarely be required to exert the full power of 
their engines, except in action, or in pursuit of anenemy. The 
would traverse the ocean and keep their’ station under sail, or, if 
under steam, they would proceed at the most economical rate of 
Br By increasing the dimensions, a result. may, be 
obtained for mercantile p 8 with a given consumption of 
fuel; but economy of fuel is less important in a vessel of war, and 
multiplication of numbers is an im nt element of strength 
and efficiency. Recent experiments by Mr. Froude tend to prove 
that the dimensions of ships may be considerably reduced without 
loss of speed, and justify the view expressed by the Committee on 

8, that in every description of unarmoured vessel the 
smallest dimensions consistently with the attainment of the 
a speed should be adopted, 

or European waters a large spread of canvas is not required, 
Hence a subdivision of the unarmoured class, us proposed by the 
committee, would appear advisable, the one class being furnished 
with a considerable spread of canvas, while the other might be 
lightly sparred, and have a sufficient engine power to attain a 
= of 18 knots at the measured mile, e design for the Opal 
seems to accord satisfactorily with the suggestions of the 














comtnittee for vessels’ intended to cruise principally under sail, | 
and the new despatch vessels, the Iris and the Mercury, now being 
constructed at Pembroke, would seem to be a satisfactory class of 


swift and lightly-sparred vessels for the protection of commerce. 
The Iris taf the a san a dis See atitece en tons, and 
they are to be prope y Ines 0 jorse-power, 
They will steam at the rate of 174 knots, or twenty statute miles, 
an hour, and their coal-carrying capacity will be sufficient to enable 
them to steam 6200 miles at the rate of 10 knots, and 8600 miles 
at 8 knots an hour, In the French vessels of the corresponding 
class, it is proposed that the coal supply should be sufficient for 
steaming knots at a 10-knot speed, Until a recent period the 
limited supply of coal constituted the most serious defect of the 
English vessels. 

It has already been pointed out that the small unarmoured 
vessels are gro more and more into favour with the Admiralty. 
The Coquette class has been highly approved in America. They 
draw 10ft., are 125ft. in length, and are of composite construction, 
Their coal supply is sufficient for a voyage of 1440 miles at eight 
knots an hour, 

Having now completed the enumeration of the unarmoured 
vessels actually in nga for the fleet, it affords me much 
satisfaction to be able to say that I believe the policy of the 
Admiralty in regard to shipbuilding has been devised by wise 
counsellors—men of rare experience, whether as sea officers or 
as naval architects ; of whose talents the country has just reason 
to feel proud, and whose proposals deserve the support and the 
confidence of Parliament. The amount of expenditure proposed 
for the navy must at all times afford, more or less, occasion for 
debate ; and the subject will undou discussed with anxiety 
in the House of Commons ; but, as to the types—and this is what 
we have chiefly to consider at the Institution of Naval Architects 
—I venture to affirm that the recent course of the Admiralty 
merits our approval. 
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52. Improved Etectric Batrery, Frank Darkin, Queen Victoria-street, 
London.—A communication from Jose Santiago Camacho, Paris.—5th 
January, 1876. 

208. Improvements in the manufacture of Bospins and Rees, James 
Kennedy Martin, Hopefield Mill, Bathgate, Linlithgowshire, N.B,—19¢h 
January, 1876, 

254. Improvements in pian ery. for Compine Corton and. other fibrous 
materials, John Muir Hetherington, Manchester.—A communication 
from Marie Philippe Auguste Pinel and Edouard Jules Joseph Lecam, 
Rouen, France.—21st January, 1876. 

384. Improvements in PerPeTUAL CALENDARS or ALMANACKS, Johann 
Fisslthaler, Northampton-square, Clerkenwell, London.—27th January, 
1876. 

846. New or improved machinery or apparatus for Craraina Heavy Guns, 
Robert Catanach Smith, Edinburgh, Midlothian, N. B.—-28th January, 
1876, 

505. Improvements in apparatus for TRANSMITTING and REvISTERING FIRE 
and Buretar ALARM and other signals, William Robert Lake, South- 
ampton-buildings, London.—A communication from William Barney 
Watkins, Jersey, U.8S.—8¢th February, 1876. 

552. Improvements in Fiy SprnDLe Srup in Looms for Weavine, William 
Westley and Thomas Westley, Preston, Lancashire.—1llth February, 
1876. 

571. Improvements in Burrers for railway and other purposes, and in 
springs employed in connection therewith ; parts of which improve- 
men ore also applicable to other similar purposes, George Temple, 
Shefiie! ’ 

580. Improvements in EnveLopes, Herbert Kerr, Charles-street, Saint 
James’, London.—12th February, 1876. 

619. Improvements applicable to or to be used with Drinxine VEssELs, 
such for instance as thuse known as tumblers, Richard Quin, Poland- 
street, Oxford-street, London.—15th February, 1876. 

627. A new and improved apparatus for the GrapHic REPRESENTATION of 
Vevocity, Rate of Speep, and Stoppace or Locomotives, Gustav Dato, 
Cassel, Germany.—16th February, 1876, 

732. Improvements in the Lacainc or Covertna of Steam Botvers, 
Stream CuHeEsts, SteaM Pipes, Hot-svast Pipes, Ice Houses, KEFRIGERA- 
tors, Fireproor Rooms, Sares, WaTEeR and Gas Pipes, &c., for the 
purpose of preventing the transmission of either heat or cold, or 
arresting the spread of fire, Robert Stewart, Leadenhall-street, London. 
—22nd February, 1876. i 

750. A new stand or receptacle for Fry Parers or other substance or 
material used fora similar purpose, Christopher Wheeler, Hackney-road, 
London. —23rd February, 1876. 

772. Improvements in governors or regulators for Steam Enarnes, Ernest 
De Pass, Fleet-chambers, Fleet-street, London.—A communication 
from M. Andrade, Boulevart St. Martin, Paris. 

784. Improvements in Exrincuisaine Fire, and apparatus therefor, 
Thomas Lawes, City-road, St. Luke's, and Donald McLennan, West 
Green, London. 

786. improvements in apparatus for SianaLLine in Ramway TRAINS, 
and for other similar purposes, William Agnew Pope, Portland-place, 
London. — 24th February, 1876. 

800. An improved SeLr-securine SKatr, John Marson Lamb, Finchley- 
road, South Hampstead, London. 

804. Improvements to Repuce the Conpensation of Steam in slide or 
valve chests and cylinders of steam engines of every description, 
Henri Gilles Hautermann, Brussela,—A communication from A. A. 
Emanuel Lissignol, Rue de Brabant, Brussels. 

806. Improvements in Knitting Macuinery, Samuel Frith, Leicester. 

808. Improvements in the means or apparatus employed for SigNALLING 
on RaiLways, such invention being ularly applicable for commu- 
nicating between passengers, s, and driver, also for a danger 
signal required on railways, John Robinson, Bradford, Yorkshire. 

810. Improvements in the construction known as MippLIN@s, SEPARATORS, 
or Puririers, James Walworth, Bradford, Yorkshire. 

812. Improvements in Burnine Ling and in -Kitns or Ovens employed 
therein, Herbert John Walduck, Manchester. 

814. Improvements in Rotter Skates, Reuben Hambling and George 
Bowles, Brighton, Sussex.—26th February, 1876. 

816. An improved mixture to be used in Ferruina Puppiina Furnaces 
and in improving the getty of wrought and cast iron, Thomas Holland 
Hickman, Bilston, Staffordshire. 

818. Improved apparatus for the Appiication of E.ecrricity for Distn- 
FECTING and Curative Purposes, James Edwarg Molesworth, Jeypore, 
Rajpootana, British India. : 

$20. Improvements in Linen Tow itne and Towsts, and in the manu- 
facture and finishing of the same, and in the machinery employed 
therein, Charles James Webb and Richard Thomas Webb, Randalstown, 
Antrim, Ireland, y 

§22. Improvements in apparatus for WARMING and VENTILATING BUILD- 
Sr oe William Weems, Perseverance Ironworks, Johnstone, Renfrew- 
shire. 

824. sy improved Lusricant, George Newton, Wellington-road, Bow, 

mdon. 

826. Improvements in Drivine Betts, Thomas Aitken, Irwell Vale Mills, 
Tottington Higher End, Lancashire, 

828, Improvements in machinery or apparatus for Cuftinc, SpLitrine, 
and Diviptxa Woop, and in making up the same into bundles, John 
Rowley, Camberwell-road, London. 

830. Improvements in kilns or chambers for Burninc and Dayina 

Bricks and for other purposes, Thomas Whitwell, Thornaby Ironworks, 

Stockton-on-Tees. 
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832. Impro ts in ap for Reautatine the Frow of F.urps, 
Fleeming Jenkin, Great Stuart-street, pat 

834. Improvements in means for Ferpine Fuet into Furnaces, William 
Charles Ford, Brooklyn, U.8.—28th February, 1876. 

836. An improved ELecrro-macnet, Paul Jablochkoff, Boulevard de 
Strasbourg, Paris. 

838. Improvements in the method of and in apparatus for Tannina 
Hiprs or Skins, Louis Henri Tramier, Marseilles, France. 

840. ee apparatus for WorKING Foo Sienats, William Worthing- 
ton, Wigan, Lancashire. 

842. Im ements in Liquip and Fiutp Meters, Peter Jensen, Chancery- 
lane, London.—A communication from John Carvosso Gtierrant, Dan- 
ee yeaa, and Collett Leventhorpe, Rutherfordton, North Caro- 


844. Improvements in or applicable to machinery or apparatus used in 
the Pressina of Woven or Feirep Faprics, Luke Smethurst, Sarauel 


Shaw, and Thomas Shaw, Holywell Green, ‘ax, Yorkshire, 
846. Certain improvements in Woopen StRucTuREs, and in tLe wang 
a! waste sear employed therefor, Hugo Westman, Worcester . 
rmingham. 


848, An improved Tap for Water and other Liquips, Charles Banks, 
Jamaica-row, Birmingham. 
850. Improvements in Rouuze Sxates; George Chapman, Queen’s-build- 





ings, Queen Victoria-street, London.—A communication from Charles 
Henry Green, New York, U.S. 

852. Improvements in apparatus for DesuLpHuRistnc, Roastine, and 
Dryine Ores, Samuel James Thomas, Great St. Helen's, London.—A 
communication from Lewis Cawell, Hampton, King’s County, New 
Brunswick, 

854. Improvements in mach: for Roastinc and AMALGAMATING 
METALLIC OReEs, Samuel James Thomas, Great 8t. Helen’s, London.—A 
arene ga from Lewis Cawell, Hampton, King’s County, New 

runswick. 

856. An improved method of Securtne Woopen Latas to Meta, Banps 
in the manufacture of Revotvine or Rotiine Suurrers, and for other 





like pw , Caleb VCharles Sherry, Fenchurch-street, London.—A 
commu: m from James Godfrey Wilson, New York, U.S. 
858. Impr ts in the facture of Gas for IituMiNATING and 


other purposes, Myron Flopkins Strong, Brooklyn, 1:8. 

860. Improvements in means or apparatus for Errzcrine the ComBus- 
TION Of INFLAMMABLE PULVERULENTSOLIDs, and of inflammable gases and 
liquids, Hunter Henry Murdoch, Staple-inn, London.—A_communica- 
tion from Charles Borgnet and Charles Demanet, Lidge, Belgiuxs. 

862. Improvements in the Protection of Iron Surraces, and in cleaning 
— Frederick Settle Barff, Kilburn, London.—29th February, 
1876, 

864. Improvements in Heat Raprators, Alexander Melville Clark, Chan- 
cery-lane, London,—A communication from Emerson Colon Angel, 
New York, U.S. 

866, Impr ts in the facture of Scorcu Bunnets, and in the 
machinery or apparatus employed therefor, Alexander Wyllie Rodger, 
Stewarton, Ayr, N.B. 

868. Improvements in machinery for Turnina Boor and Sroz HEE.s, 
Claude Edmond Dailloux, Rue Clignancourt, Paris. 

870. Improvements in Rotier Skates, William Howitt, Ilford, Essex.. 

872. Improvements in the manufacture of UmBreLuas, PaRasois, and 
SunsHapes, and machinery for that purpose, James Levy, Southamp- 
ton-buildings, London. 

874. Improvements inGun Carriaces, Thorsten Nordenfelt, St. Swithin’s- 
a mdon.—A. communication from Helge Palmcrantz, Stockholm, 
Sweden. 

876. Improvements in the methoi of Osrarnine Gas for ILLUMINATING 
Purposes, and of obtaining and applying the products of coal b 
distillation of the same, Reginald James Blewitt, Upper Horweed, 





Surrey. 

878. Improvements in the manufacture of GELATINE CAPsULES or CASES 
for ane and PRESERVING Foop, Mepictne, and Various Sus- 
STANCES, solid and liquid, Donald Nicoll, Clement's Inn, Strand, Lon- 


on. 

880. Improvements in and in connection with Sreerine ArraRatus, 
James Davies, Grinshill-street, Toxteth Park, Liverpool. 

882. Improvements in the construction of Wurets for BicycLes, VELoci- 
pepes, and other carriages or vehicles, Edwin Goddard, Upper Ken- 
nington-lane, London, 

884. Improvements in RoLLerR Skates, Ralph Smyth, Winchester.—lst 
March, 1876. 

995. Improvements in hi or appli for Ostainine and 
APPLYING Motive Power, a plicable for driving ly oy , machines, 
tramway cars, and other useful purposes, Ralph Gordon de Luna Byron, 
Brighton, Sussex.—A communication from John Doubler, Philadelphia, 
U.S.—8th March, 1876. 

1057. A new WaTER-METER, applicable also for measuring other liquids, 
Auguste Malfroy, Horsley-road, Rochester, Kent. -A communication 
from Francois Payre, jun., St. Etienne, Loire, France. 

1063. Improvenients in apparatus for Recutatinc and Correcrine 
ALTERATIONS in the Pressure of Gas Fiowiye through street mains, 
Harry Edward Jones, Bow, London. 

1075, Improvements in the Preparation of Farinaceous Foop and 
ye ailmentary substances, Nicholas William Lobb, South Lambeth, 
London, 

1077. Improvements in Cases or Boxes to be made of Metat, Woop, or 

’ any suitable plastic material to serve the purpose of a covering for hand 
sewing machine and other small objects liable to be injured by exposure 
to dust, Phillip Syng Justice, Southampton-buildings, Chancery-lane, 
London, 

1081. Improvements in Governors for Steam and other Uxewes, Watson 
Smith, Sutton, Crosshills, Yorkshire.—11th March, 1876. 

1089. Improvements in the Fasteninos of Leaarnas, TRAVELLING Bas, 
and other similar articles, Henry Simpson, Manchester.—13th March, 
1876. 

1101. Improvements in Rotter Skates, also partly applicable to bicycles 
and other velocipedes, Charles McGuire Bate, Chatham, Kent. 

1107. A new method of Propuctnc TeLeGrarHic Messaces at a very 
Rapw Rate, printed in bold type letters, and appliances therefor, 
Edward George Burton, Citizen-road, Holloway, London.—14th March, 
1876 

















6. 

1127. A new Hanp-power Separating Macuine for grain and 
seeds, John Sainty, Barnard Sainty, and Gvorge Hiscox, Wisbeach St. 
Peter’s, Cambridgeshire. 

1129. Improvements in processes or modes of CHEMICALLY CLEANING or 
Freetna Woot or woollen textures from vegetable matters, to be em- 
ployed more especially previous to or in connection with the process of 
dyeing, William Bishop, Stroud, Gloucestershire. 


“1131. Improvements in’ Rotter Skates, Edmund Edwards, Holborn, 


London, 

1133. ty, oe re ag in Motive Power Enaines, Henry Vercy Holt, 
Leeds, Yorkshire, 

1137, Improvements in Sewina Macuines, William Morgan-Brown, 
Southampton-buildings, London. — A communication from George 
Livingston Du Laney, New York, U.S. 

1141, Improvements in machinery for the manufacture of Woop Screws, 

omas James Waters, St. Stephen’s-road, Westbourne Park, London. 

1143. Improvements in the manufacture of MeTaLuic Laces or TRIMMINGS 
used ‘for military and other purposes, Alexander Melville Clark, Chan- 
cery- , London.—A communication from Narcisse Alfred Helouis, 
Paris.—16th March, 1876. 

1147. Improvements in Rotter Skates, George Kell, Birmingham, 

1149. Improvements in Mariners’ Compasses, Nugent Wells, Newport, 
Monmouthshire. 

1151. Improvements in the means or spperetue for the Compression of 
O11 SEDs to extract oil therefrom and produce cakes, which improve- 
ments are also applicable in the compression of other seeds or matters 
for the production of cakes or blocs, William Hopps, Kingston-upon- 
Hull, Yorkshire. ; ; 

1153. Improvements in apparatus for making CLay Pree Rotts, for mould- 
ing or shaping the same into tobacco pipes, and for finishing such pipes, 
John Liston, =. Glasgow, N.B, 9 

1155. A new or improved Game of SkILt, and new or improved imple- 
ments or ap tus for Playing the same, John Francis Leigh Clare and 
George Lamb Campbell, Wigan, Lancashire. 

1157. Improvements in the So ain of Soar, Samuel Shaw Lewis, 
Southampton-buildings, London. 

1159. Impro ts in app for Cuancina, Turnine, and CapPine 

Cartripces for breeeh-loading fire-arms, George Barons Northcote, 

Finch Villa, Heathfield-road, Handsworth, Warwickshire.—17th March, 

1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

1237. Improvements in machinery for Seinnina Woot, Corron, and 
other fibrous substances, Alexander Melville Clark, Chancery-lane, 
London.—A communication from James Hunter and James Edwin 
Hunter, Adams, Berkshire, Massachusetts, U.8.—23rd March, 1876. 

1238. Improvements in the construction of ay tus and appli or 
enabling persons to Enter PLAcEs FILLep with Smoke, Edward Griffith 
Brewer, C ‘lane, London, —A communication from Be 
Loed Giessen, Germany.—23rd March, 1876. 

1255. Improved hinery or apparatus for Servina end DistRisuTine 
Types, Bristow Hunt, Serle-street, Lincoln’s-inn, London.—A commu- 
inte from Samuel Worcester Green, New York, U.S,—2th March, 
1876, 

1257. Improvements on the ArracuMents of Ruppers to Suirs and other 
vessels, Herbert John Haddan, Strand, Londén.—A communication 
from George Henry Couvrette, Quebec, Canada,—24th March, 1876. 

1274. An improved machine for VaRNisuinG the INrertor of MeraLiic 
CARTRIDGE SHELLS or CAsEs, William Robert Lake, Southampton-build- 
ings, London.—A communication from Francis A. Pratt and John R. 
Reynolds, Hartford, Connecticut, U.S.—24th March, 1876. : 

1812, Improvements in the Burnine of Lime or Cement and iu apparatus 
to be therein, Bristow Hunt, Serle-street, Lincoln’s-inn, London. 
A communication from Ananias Smith, New York, U.S.—27th March, 
1875. 




















Patents on which the Stamp Duty of £50 has been Paid. 
1166. Inpra-RuBBER Hose, James Harrop, Manchester.— 28th March, 
1873. 


1169, Founpations ‘for Anvits, Martyn John Roberts, Bath. --20¢h March, 
1873. 


1218. Currine Fites, William Morgan-Brown, Southampton-buiidings, 
London,—-2nd April, 1878. 

1188. ELecrric TeLEGRAPHS, William Spence, Quality-court, Chancery- 
lane, London. —31st March, 1873. 

1216. Peat, Danie! Kinnear Clark, Buckingham-street, Adelphi, London. 
—2nd April, 1873. ‘ 

1221. Cast Steet, John Henry Joluison, Lincoln’s-inn-fields, London.— 
2nd April, 1873. : 
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April, 
1308. Removine 8 Jobn J Lincoln’s-inn. 
— Henry Johnson, -fields, 


8th April, 1873. 
1425. pag ag George Wightwick Rendel, Newcastle-upon- 
a. ~ 
1527. Feepine eaten oe &c., Alfred Tucker, Harberton, Devonshire.—26th 


Ze ., for Screw Bouts, John William Grover, Victoria chambers, 
Westminster, London.—3rd April, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 

987, Courtinc Macutne, Fenner Ballou Taylor, Glasgow, Lanarkshire, 
N.B.—29th March, 1869. 

957. Sewmnc Macuine Tasie, William Fash Proctor, Cheapside, London. 

—30th March, 1869. 

968 Wire Fences, Robert Johnson, Waterloo-place, Pall-mall, London.— 
3lst March, 1869. 

976. PERMANENT Way, jm Livesey, Victoria-chambers, Westminster, 
London.—Sist March, 1 

994. Marine Stream io, William Allan, Sunderland. — 1st April, 


1869. 
1055. Breecu-Loapinc Fire-arms, William Powell, Birmingham.— 7th 


April, 1869. 
963, a ee Enoines, Benjamin Dobson and James Eastham, Bolton.— 
3lst March, 1869. 
964. Lawn Mowrne Macurnes, Frederick William Follows and John Bate, 
Mani .—-Blst March, 1869. 
-_ Sarery Lamps, William Young Craig, Harecastle Co! Stoke- 
-Trent, Staffordshire, and Samuel Parker Bidder, jun., Hillfield 


oom, Mitcham, Surrey. —2nd A Peon 1869. 
960. KiLNs, Henry Young t, Ealing, London. —30th March, 
1869. t 


966. Boots and Snogs, Thomas Greenwood, Leeda, and John Keats, Leek, 
ra, Womnime Saat March, =. John ates tl 
970. Workine Suapine, &e, ACHINES, ughes yd, Llangefni, 
lesea, North Wales.—3lst March, 186 
1016. Roors, Samuel Sharrock, Live: 1 ont April, 1869. 
1178, O1s, George Tomlinson Boushel eld, Loughborough-road, Brixton, 
Surrey. —l6th April, 1869. 





Notices of Intention to Proceed with Patents. 
8492. Securrnc Hanpies to Broom Heaps, John Peel, Godwin-strect, 
Bradford.—8th Oc 


875. 

4036. DisTiLLixG APPARATUS, Joseph William Reford, New York, U.8.— 
20th November, 1875. 

“-. INeTANTANEOUS Sa, James Shi 

ante London, and Edouard de Poiliy, 
AILWAY SIGNALS, Thomas James Smith, eet-street, London.—A 

seein from Victor von Schelih , 1875. 

4074. Wirnprawtne Liquips, Alfred Crowther, co 

4078. Taps for Steam and other Liquips, John Firth, Halifax.—2ith 
November, 1875. 

= ArtiriciaL Manure, &c., James Henry Staples Wildsmith, Bir- 


4004 Borrur, © ween Fournereau, Boulevard St. Denis, Paris.—26th 

4134. atthe Froor Ciotus, &c., James Hummerston, Leeds.—29th 
November, 1875. 

4158, Printisa on Grass, Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.— A communication from Joseph Louis Wells. 

4159. Cranes, John Barker, James Barker, and Thomas Barker, Oldham. 
—lst December, 1 875. 

4164. a wenn John Forster Meakin, Baker-street, Portman-square, 


4176. Watrrproorina, Charles Clamond, New-street, London. — 2nd 
1875. 


December, 1875. 
4285. Crcars, William Davies, Liverpool. 
4287. Sutrs’ Ruppers, Henry Robert Grellet, Grosvenor-street, Camber- 
pg and Diggory John Cocks, Clarence-road West, Bow.—1l0th Decem- 
1875. 
4296. O1L, &c., André Bresson, Dacres-road, Forest-hill. 
4811. MaGNETO-ELECTRIC MACHINES, Alexander Melville Clark, =. 


Scott, Hi 
r-Mer, France, 





1259. Seggeane bes Semen, Cen Bone, Maptee gees, Lenin —08 


1238. Exasiinc Persons to Enter Piaces Fitiep with Sox a 4 
London. — A comm 


Tyre, Bristow Hi Serle-street, 
iosa Genial Wemaae 


Herbert pean, Strand, London.—A communica- 


1274. Varnisnina Cases, &c., William Robert Lake, Southam - 
bu! London.—A communication from Francis A. Pratt and John 


R. —24th March, 1876. 
should leave particulars in writing of hots Sojostions to uch applications 
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ABSTRAOTS OF 5Pi SPECIFICATIONS. 
809. kasama, | G. T. Blundell and mt i W. Blundell, Limehouse.—Dated 
February, 1876. 


The chief features of novelty in this invention are as a :—The 
arrangement and tion of the various peo 
and their construction, in such manner that either the water a may 
measured by the person using it, and may be conatructed that "be 
pen to be used cannot be exceeded, or by a modified form the user 


y regulate the suppl ly. To effect these objects they make use of the 
pave he developed by the be Fay. § the basin or other vessel, 
and where it Pp’ in an air-tight container, thus 





causing the level of a osuneniiog amount to raised, stored, or 
measured. Or they let the water flow from a higher level into a chamber 








which contains the q' — to be for use. Or the apparatus 

may be so arranged tha may be disp d with. 

3263. ce wing ad ed omy and A. Lazon, Paris. — Dated 18th 
1875. 


September, 

This invention has for its object improvements in fire-escapes suitable 
for rescuing persons from buildin, - al on fire, being also applicable for 
rescuing persons in case of inundations or for other raising er lowering 
——. For this purpose a ladder is constructed by means of side 

a to form the steps or rounds, which for 
strength and tness are advantageously made tubular or of angle iron. 
— end of the ladder is attached to a drum or cylinder, the axes of which 

“a. ported so as to revolve in bearings fixed to the side of a house or 
other uuilding over a vertical line ef windows. Or the drum may be 
mounted upon an axis so as to slide along it to any suitable position in 
front of the building where the fire-escape is required. 
3264. Prore.iinc Loy me Cars, A. N. Porteous and @. C. Bruce, Edin- 
burgh.—Dated 18th September, 1875. 

The combination of a steam engine with one or more air or gas engines 
in such a manner that the power of the steam engine is stored in the form 
of compressed air or gas, while the vehicle is running on a level and 
g gradients or is stationary, and the power when so accumulated 





= London.—A communication from Emile Bertin.—11th 

1875. 

4322. Wrxyptasses, Edmund Walker, Leadenhall-street, London.—13th 
December, 1875. 

4342, ENGINES, Edwin Powley ite, Siechen aban yg 
Londou.—A communication from Alexis d 
1875. 

4379. Exorxe Inpicators, John Henry Johnson, iulennadunitidie! 
London,—A communication from Albert Michel Joutt Pastré.—l7th 
December, 1875. 

4465. CLearinc Graln, &e., Augustus Bryant Childs, Mark-lane, London. 

December, 18 


—23rd 
4549. Surps, &c., Hugh Aldersey Egerton, Hextable. — 30th December, 
1875. 


23. Arr Pistois, Allison Owen Swett, Henry Newton Sheldon, and James 
Rollin Marble Squire, Boston, U.S.—A communication from Augustus 
Bedford. —3rd January, 1876. 

177. Enorses for Steam Launcues, Eustace Ernest Wigzell and Claude 
Halsey, Mark-lane, London.—17th January, 1876. 

221. Sewive Macuunes, Alfred Christmas An Andrews, Birmingham.—20th 
January, 1876. 

a _— Emil Neupert, Graskeller, Hamburgh. — 24th January, 


s2 ‘aenan Eyornes, Charles Mace, Barcelona, Spain.— 26th January, 
18 


76. 
422. Sxates, John William Gray, Loughborough Park, Brixton.—2nd 
February, 1876. 

445. Revo_vine Cytixper Pistots, Willlam Robert Lake, Southampton- 
buildings, London.—A communication from Edwatd Palmer Boardman. 
—8rd February, 1876. 

498. Numericat Markinc, Andrew Mitchell Torrance, Cannon-street, 
London.—8th February, 1876. 

572. ExtrncuisHine Fires, Thomas Reynolds, jun., Great St. Helens, 
Bishopsgate-street, London.—A communication from Alexander Allen 
Murphy.—12th February, 1876 

501. Feeprne Borters, Edward Hamer and James Metcalf, Aberystwith, 
and Edward Davies, Pontypridd.—1t4th February, 1876. 

608. Exastic Rops,, &c., Woodford Pilkington, Kent Lodge, Campbell- 
road, West Cro: ion. — 15th February, 1876. 

671. ANNEALING ‘ots, Lewis Griffiths, Swansea.—17th February, 1876. 

719. RoLtuer Skates, Charles Henry Wooding, West-hill-road, Brighton, 
and William Palmer, Prostonville-terrace, Preston, near Brighton. —2lst 
February, 1876. 

766. CartinG Mup from Roaps, Gilbert Smelt Knott, Dulwich. 

772. Governors for Steam ENGINES, Ernest de Pass, Fleet-street, London. 
—A communication from Michel Andrade, 

784. ExTincuisHine Fire, &c., Thomas Lawes, City-road, and Donald 

cLennan, West-green. 24th February, 1876. 
791. Stoppers for BotrLes, Edgar Breffit, Eaaiin. and Thomas Neville, 
Lichfield. —25th February, 1876. 

806. Kwittusc Macuinery, Samuel Frith, Leicester. — 26th February, 
1876. 

817. Bricks, Charles Henry Green, Southampt gs, London.—A 
communication from Emery Ross Gard. 

830. Kriws, Thomas Whitwell, Thornaby Ironworks, Stockton-on-Tees. — 
28th February, 1876. 

842. Meters, Peter Jensen, Chancery-lane, London.—A communication 
from John Carvosso Guerrant and Collett’ Leventhorpe 

850. Rotter Skates, George Chapman, Queen Victoria street, London. — 
A communication from Charles Hent Henry Green. 

856. Securtnc Woopen Lartus, &c., eb Charles Sherry, Fenchurch- 
street.—A communication from James Godfrey Wilson. 

862. Prorecrinc, &c., Inox, Frederick Settle Barff, Kilburn.—29th 
February, 1876. 

866. om Bonnets, &c., Alexander Wyllie Rodger, Stewarton, Ayr, 
N. 

878. CapsvLes, Donald Nicoll, Clement’sinn, Strand, London. — lst 
an an 1876. 

TiLes, John Morris, Barton-on- ng = 

1007. Apsustine the Heicur of Sroos, Edward Corani. Regent’s 
Park-road, London.—A communication 7 Jay Ess.—8th March, 
1875. 

1025. Discnarcinc the Contents of Borries, Edgar Breffit, Upper 

Thames-street, London, and John Edwards, Castleford.—9ch March, 
1876. 

1055. Sewinc Macuives, William Jones, Guide Bridge. 

1067. RatLway SIGNALS, John Brierley, Frederick Wade Brierley, and 
Walter Wright Brierley, Kilburn. a yon 1876. 

1099. Screw Prore.titers, Henry Eyre, Circus-road, St. John’s- 
wood, —. —l4th oe, a , —_ 

1133. Exor enry Percy Ho! nsurance- ‘ings, Leeds. 

1141 Woe Stnawa, Thomas James Waters, St. Stephen’s-road, West- 
bourne Park, London.—1l6th March, 1876. 

1201. TwIsTINnG, &c., Mac —, jHenry William Putnam, Bennington, 





tila: 





Vermont, U.S. —2lst March, 187' 
1287. SPINNING Woot, Alexander “Melville Clark, Chancery-lane, London. 
—A communication from James Hunter and James Edwin Hunter. 








can be used as required for overcoming gradients. 
$267. Secorine THE Jomnts or Stream -Pipes, S. Turner, J. Turner, and 
R. Turner, Rochdale.—Dated 18th S-ptember, 1875. 
The invention consists principally in combining with such flat india- 
—s or other elastic or washers strengthening rings of metal of a 
h-like section applied (by preference) to their ouside circumference, 
but e metal rings may, if thought desirable, be applied to their inner 
circumference or edge, or even to both thereof. 
3268. Sewino Macuive Suvutties, B. sane, F. Stok, J. B. Hough, 
and T. Rothwell, Oldham.—Dated 18th September, 1 
Two flat tension sprin are screwed to ihe fore or pe convenient part 
of the shuttle, and which springs have a hole formed therein through 
which a pin formed on or attached to the shuttle ——, for the ny nd 
of preventing the thread when — between the tension springs fro: 
coming into contact with the before-mentioned screw, and also of 
insuring the —— degree of pliability in the springs of that part. The 
tension is regulated by screwing or unscrewing the screw so as to increase 
or diminish the friction as desired. 





: 
i 
ii 


allowing the zinc oxide to subside he draws off the water containing the 
soluble substances and washes the zinc oxide with water to irate more 
thoroughly the soluble impurities therefrom. After the luction and 
purification of the zinc by either method it is dried for smelting or 
ether purposes. The com of ammonia given off a 
process may be utilised. of the which ble in 
water are not so effectual or convenient in the boiling process as in the 


This invention tas’ t on bec ring spikes, 

vention lor secu 

nails, or other fasten: whether inserted ee ene oe 
wo bg hnynn on 


pe me ty 
en - or or vertical 
movement. invention may be also advantagogualy in other 
firmness and cameveutiity, are required in and it 
is especially applicable to railway fastenings. 
oats. STamPinc ny a J. Boyns, Penzance—Dated 1st October, 1875. 
this invention the lifters of the 
and double the 


F 


od 
machinery consists of a slow rotating cable — into 0 stopikoa cms 
divisions and a lower fixed annular cable. y_ matter 
a ney een ae yoy cover th the — > 
tables into a receptacle, the ore is ited on 
rotating table and washed aanben on to ae —— table by fixed jets ot of 
water, and the fixed table to a receptacle by other jets of water from 
a pipe carried by the rotating table. 


8436. Uritisinc Waste pom, J. Stirling and T. Peacock, Coatbridge.— 
Dated 2nd October, 1875. 
The features of novelty which constitute this invention are, ada 
one or more retorts to the flues of furnaces for the purpose of u 
} sas —_ by nage | Vm a pees - acne ee . admitting 
e gas at or near the and supplying heated a‘ m passing 
through the retort flues. ” — 


— ores Sunken Sups, J. Hemsted, South Shields, Durham.—Dated 

Two eyinders divided horizontally into three air-tight compart- 
ty der has a - rib or ridge running - 4 the side. 
In this rib a oo of eyes to ich, when the cyiinders are sunk, one 
on each side of the vessel, are Seabennh he chains that have been ously 
placed by divers under the keel of the sunken vessel. In the holds and 
cabins of the submerged ve ae divers have placed — be gy 
chambers, which after being secured to the flooring of the locality in 
which hy! are placed, are ay maa full. of air. They ‘hus become dis- 
tended, driving out the wa’ the cabins and holds, rendering the 
ship more buoyant and therefore easier to raise by the aforesaid cylinders 
when they in like manner are pumped full of air. 


Nout-tock, J. Frost, Derby.—Dqted 15th November, 1875. 

The nut-lock consists of’ a stop hinged toa plate secured by the fish- 
plate and introduced between each pair of nuts after they are screwed 
up. 

11.96. Pecoine acme, W. R. Lake, Southampton-buildings.—Dated 
4th March, 1 

This _ nay - to pegging machines which ty S themselves 
v re 4 cutting them successively as needed from a coil or wire, 
aniinw 


ail 





the boots and shoes are ted to the action of the 
pegger in an unlasted condition upon an anvil su; which is ada; 
to enterall the varying sizes, and is so organised t the unlasted 


or shoe can be fed over it under the peg-driver along the line of the con- 
templated seam. 


a Sas AtracuMents, H, J. Haddan, Strand.—Dated 13th March, 


m... of spindle in one direction clasps skate on boot, and in 
contrary direction unclasps. 
1154. Spark Arrester, D. Hawkesworth, Halifax, and H. Colford, Nova 
Scotia.—Dated 17th March, 1876. 
k arrester so arranged 





a0. Shonen ror Tickets, C. Holme, Bradford. --Dated 18th September, 


The Object of this invention is to supersede the use of gummed tickets 
for numpering, marking, and cing textile fabrics, and for other 
us pul , and the said invention consists in constructing a 
ed holder and fastener in such a manner that the ticket, card, or 
label shall be held rigidly by the holder and firmly attached to the fabric 
or article. The holder consists of a flat flame, disc, or plate of a circular, 
rectan; , or other figure, made a a meta , the said holder 
having at its back one or mre points or the 
The ticket or card is secured to the holder b by 7 dean the ends or a of 
the said holder upon it, and the tickst or card held in the holder is 
securely affixed to the fabric or other article b y aaa the fabric by the 
9 points at the back of the holder, and clinching the said prongs 





or poi 
3280. _ Boots, J. H. Johnson, Lincoln’s-inn-flelds.—Dated 18th 
1875. 


September, 

This invention relates especially to certain improvements in that class 
of machines in which a circular or rotary curved needle is used, and more 
a to certain modifications of the machine in respect of which 
letters patent were granted to John Henry Johnson, 4th April, 1872, 
No. 996, the said machine having been es; lly designed to sew turned 
shoes. The object of this invention is nut only to improve the general 
construction of the hine in its tation to — turned shoes, or 
in seams for welted work, but also to “adapt it especially to the stitching 
of outsoles to welts. 
$281. Mixino, J. Macnab, Fitzroy-square.—Dated 18th September, 1875. 

This invention relates to the employment of an agent or agents of a 
non-inflammable and harmless nature as a complete and equally powerful 
substitute for gunpowder, gun-cotton, dynamite, or other dangerous 
explosive now used im mining coals, minerals, or blasting rocks, and 
which is also a most expeditious and cheap substitute for the present 
expensive, tedious, and laborious process of getting coul by manual 
labour, or by cutting ; maine. ie process and metkod consists of 
simple boring machinery combined with bursting or explosive nts, 
and modified according to over nnpees H The said bursting or exp osive 
—_ are generated by ta ti ure in combina- 

on or separately, that ! is to say, wuber a air or other liquids and fluid 
are compressed or condensed in combination or separately in a hollow 
iron shell, or other non-inflammable bodies acting in a similar bursting 
or explosive manner may be employed, but the inventor ers to use 
water and atmospheric air in com’ tion for getting or mining coal. 
8284. Cumsustion or Smoke, J. Amory, Great Malvern.—Dated 2ist 

1875. 


September, 187 

This invention relates to improvements in reverberatory chambers for 
boiler flues of the kind described in the specifications of patents No. 12,003 
of 1847, and ~ 812 of 1859. These improvements consist in such 
chambers with a double Ly Fm ane ge 0 a water space round them, 
through ‘which the feed- heat and 
the walls of the chamber. Hot vor is came to the interior of the 
y aa (which is preferably circular) by pipes passed through the boiler 

ues, 
3205. Honse-naxes, W. H. Pellow, Liverpool.—Dated 21st September, 1875. 








The object of this invention is to eaten a 

that it may be placed inside of a nate, smoke stack, or flue at an 
— ent, while it may also be E 

hi y and for various other F say soma such for voy ged as a heat 
cadliaber or asa ventilator ; and ovention consists in 

triangular “ae tee 

elliptical, triangular, or of an er configuration in cross 
spirally around the interior wall of a smoke stack, flue, or p 1 Tne) 
other, and in such manner that Their sides and points overlap each other 
and so that their — shall project beyond the axis of the enclosing 


used upon the top of'a smoke stac 
series of plates, either forated or solid, and ogee mn 
being taken that the plates are placed at suitable distances from’ each 
casing, stack or chimney, The casing, stack, or chimney may also have 


any interior form or configuration, as this does not in the least affect the 
perfect operation of the invention. The plates may also be idly con- 
nected to the casing, smoke stack, or chimney, or they may affixed 


thereto in such manner as to be readi ily removed and replaced. 


S002. a seem, J. Bullough and J. Smalley, Accrington.—Dated 26th 
ugust, 

improvements consist in using electricity as an agent for causing 
machinery to stop automatically. In many cases such an agent is sim- 
pler of application, more prompt and certain in action than the mechani- 
cal means heretofore used. hang A have applied it toslubbing, intermediate, 
and dra frames, and to carding engines, to stop the respective 
machines when thread, sliver, or web breaks, and it may be applied with 
advantage to many similar purposes, 
=e yy W. McKenzie and R. E. Donovan, Dublin. —Dated 18th Septem- 


Pn) to this poeen strips « of soaps of different colours, con- 
figurations, or q' d side by side so as to form a com- 
ope bar, any section through which will present an ornamental pattern 

various colours. The L ~ may for this purpose be forced w ina 
plastic condition dies arranged closely side by side, so that the 
strips unite on issuing from the dies. 

3266. Srretcuine Hat Boptes, R. Baton and J. Eaton, Stockport.—Dated ~ 
18th September, 1875. 

This invention relates te the construction of a machine for stretchin, 
= hat bodies after the planking or fulling operation has been complated. 

The machine is constructed as follows,—A oe pasty a table 
es two inclined standards, to which are hi en blocks of 

nical form. The standards are inclined ro ae 
top, one being a fixture on the table and the other mounted in talide and 
capable of moving toand fro. The hat body 
semi-conical blocks, the movable one is cnaned to reced 
one, and thus the stretching is effected. 


a Macuinery, &. Field, Adelphi.—Dated 18th September, 
This invention has reference to rotary ping machinery of that 
class wherein a cylindrical boss or drum, menting within Dut oonsatatenity 
to a cylinder, drives ms radiating from the axis of, and con 
centrically with, such cylinder. The cylinder is horizon ; it 
is constructed with tangentially arranged induction and oduction 

of equal 1 located opposite to each other, the induction port 

at the top, eduction at the bottom. These are narrow in pro- 








The First part of this improvement relates to the means of dumping 
a — 9 and the Second part to a tooth holder for securing the 

e axle. 
3316. nag pane, W. E. Bartrum, Streatham. — Dated 22nd 

September, 1 

This iosenians vstates to rotary apparatus applicable as an engine, 
pump, or fluid meter. An eccentric or crank on a shaft mounted in the 
axis of a —_ has a strap in contact with the interior of the cylinder, 
from whic’ a slab arm pro; —— through turning bushes, 
which it can slide. Steam or fluid under pressure admitted by a port 
one side of these bushes (an ny pe poe being provided at the o' rother 
causes the shaft to rotate, or if th be rotated by power, fluid 
be drawn in at the one port and forced out of the other. 


— to their lei which is in the direction of the cylinder’s circum- 
erence, to which 
of the cylinder between the ports shall 


feo 80 pro aoe that the two portions of the 

all but covered by th Ssomrvemion tas gg 8 FL 
co’ y the space in m ween 

whenever that r shall arrive between the two “Picasa 
periphery of a boss and the inner yen say 4 beck hee red “ioe 
they most nearly approach each other, a space is to allow 
foreign matter to pass without jamming the boss tee pe pistons. The 
pistons are packed with L sha) leathers. Motion ed be communi- 
cated to the shaft from the prime mover in the usual 


z 


In some cases 


some cases the piston rod guides are made to 








frames. When using an air vessel its passage is so arranged as tostrengthen 
the cylinder where most needed. - , 














Apri 7, 1876. 


THE ENGINEER. 


259 








33 71. Motive Po R. Bevan, Dunstable.—Datéd 18th September, 1875. 
This invention pets consists, First, in mechanical arrangemen 
>: mprising a wheel or disc ha’ on the side or circumference thereo: 
pins or projections. Above and below a frame ie 6 saunas Saree 
»* teeth encompasses this disc or wheel, which is —_ in motion by 
pi ston rod of the prime mover. These gripes or teeth should be hung so 
as to move when struck with sufficient force, so that on contact the 
resistance of the wheel or disc would move them backwards and f +] 
but if blocked on either side the wheel would be turned. The Secon 
part of the invention comprises the construction of a boiler fitted with 
compartments cither cogged or not. The flames pass up between these 
compartments, and the smoke may be conveyed to a draught chimney 
b eneath, and thence into the furnace. 


3372. Garven Syrinces, A. Shaw, Wolverhampton.—Dated 18th September, 
1875. 


This invention refers to the arrangement of a double rose for obtainin, 
a coarse or a fine spray as desired, an adjusting plug with water way ani 
outlet being employed for the passage of the water from the syringe 
chamber. A single jet is also contained in the adjusting plug, the rose 
and the single jet being used separately. In connection with the 
double roses is formed a relieving valve for supplying water quickly to 
the . 


$278. Srramers ror Pump Suction Pipes, J. Q. Dunstan, Falmouth.— 
Dated 18th September, 1875. 

Surrounding the strainer with an openworked guard, by preference 
helical, and between it and the strainer proper, there is an openworked 
fender, by preference helical ; this fender is revolved by the flow of water 
acting on a worm or fan in the space above the strainer. 

3274. Motive Power, Q. L. Brin, Euston-road.—Dated 18th September, 
1875. 


the expansion of gas, in presence 


The production of motive power b 
riving a turbine, piston, hydraulic 


directly or indirectly of liquid, for 
press, or other engine. 
3276. Pumps, J. A. Brae, London.—Dated 18th September, 1875. 

This invention relates more particularly to pumps to be employed for 
drawing and propelling liquids and gases, but it is also applicable to 
motive power engines, and it consists of an improved construction, 
arrangement, and peculiar combination of the piston and cylinder. 
3277. Rawway Routine Stock, J. 7. Glossop, Shefield.—Dated 18th 

September, 1875. 

The invention relates to brakes, and to 
the wheels of railway vehicles. 
$3278. Norpuavsen Om or Virriot, W. S. Squire, St. John’s Wood. — 

Dated 18th September, 1875. 

The invention consists in removing the waste from ordinary sulphuric 
acid, and thus rendering it anhydrous. This is done by resolving it at a 
high temperature into water, sulphurous acid and oxygen, then remov- 
ing the water by means of strong sulphuric acid ; and lastly, causing the 
sulphurous acid and oxygen to combine to form anhydrous sulphuric acid 
by submitting them at a lower temperature (dull red heat) to the action of 
spongy platinum or other substances which will induce their combina- 
tion. 


+ +3 





and non 


3279. Sream Encines, H. Turner, Birkenhead.—Dated 18th September» 
1875. 


Engines constructed according to this invention consist of a low-pressure 
cylinder of ordinary type. Over the low-pressure cylinder and on the top 
or end thereof there is placed a high-pressure cylinder, the centre line of 
which comes over and ‘eeongh a point somewhere between the centre of the 
low-pressure cylinder and the packing ring of the piston of such cylinder. 
These cylinders, being the high-pressure cylinder and the low-pressure 
cylinder, are supported by a suitable framework, part of which may be 
the condenser, or otherwise. The framework stands upon or joins on to a 
bed plate, frame, or entablature, which forms the bearings for and carries 
the engine crank shaft. The crank shaft is so arranged that one crank 
pin is on a centre line corresponding with the centre line 
of the low-pressure cylinder, and the other crank pin is on 
a centre line corresponding with the centre line of the high- 
pressure cylinder, both centre lines coming within the half diameter of 
the low-pressure cylinder. The double crank consists of three webs, 
namely, a central web connecting the two crank pins, which are at a 
right or other suitable angle to each other, and a web on the outside of 
each crank pin respectively. The journals of the crank shaft are formed 
on each side of the outside webs of each crank pin respectively, and are 
carried by corresponding bearings formed in the bed plate, frame, or 
entablature. 

3282. Iron anp Sreev, 7. R. Crampton, Victoria-street, Westminster.— 
Dated 18th Septenber, 1875. 

The specification describes a combination of machinery consisting of a 
rotary roaster and a rotary reducing furnace or furnaces, with other 
apparatus. 

3283. Suprortinc Persons IN THE WATER WHILST LEARNING TO Swim, 
T. Rigley, High Holborn.— Dated 20th September, 1875. 

The novelty of the invention consists in securing a wire at an elevation 
above the water of swimming baths or open air bathing places, upon 
which a running pulley is placed supporting a depending elastic cord, 
which, when secured to a person bathing, will enable him to learn the 
art of swimming without fear. Similar means may be employed for con- 
veying partially submerged bodies from place to place, 

3285. Taste Portrouio, J. B. Bunyard, West Smithfleld.—Dated 20th 
September, 1875. 

The upper part of the table is constructed as a box or case, and is pro- 
vided with hinges at one side, so that it can be inclined at an angle of 
45 deg., the front legs of the table being hinged for that purpose. The 
top of the table forms a lid and is provided with hinges, so that when the 
case or box is inclined it can be hee in a horizontal position, in which 

sition it is retained by legs which are jointed so as to be capable of 

‘ing folded out and back as required. 


83286. PappLE WHEELS, J. Simpson, Stockport.—Dated 20th September, 
1875. 


This invention relates to the construction of paddle wheels for pro- 
pelling vessels, which may either be used as side paddle wheels or may be 
placed at the stern of the vessel. The principal novelty in the con- 
struction of the improved paddle wheel consists in the formation of the 
floats and their position with regard to the axis of the wheels. 


oer. Pumps, J. N. Rowe, Water-street, Liverpool.—Dated 20th September, 
1875. 


A pump constructed according to this invention consists of a box or 
casting from which leads the suction pipe or pipes. The top of the box is 
formed by preference of two inclined planes having on their surface the 
suction valves of the pump. Bolted or. otherwise attached to this box is 
a cylindrical box. This cyllndrical box forms the pump proper, and is 
set on the foot or suction box with its axis in a horizontal position. The 
lower half of the pump proper is divided into two chambers by a 
diaphragm, which diaphragm extends from the centre of the pump to the 
apex of the inclined sides of the foot box. Within the pump there is an 
oscillating or rocking plate which has its axis coinciding with the centre 
of the pump, and is held in position and is oscillated by a shaft, or 
“king bolt” which has its bearings on each side of the pump, and is 
worked by suitable levers or handles. The oscillating or rocking plate is 
provided with a valve on each side, which valves communicate with the 
suction chamber of the pump and act as delivery or discharge valves to 
the pump. The plate is also provided with a suitable leather or packing 
ring to form a packing between the plate and the sides and ends of the 
pump. The upper part of the pump is provided with a suitable delivery 
or discharge outlet, which when the pump is required for lift purposes 
only, is left open, but when the pump is required as a force pump or fire 
engine, this discharge outlet is closed. The pump becomes a force 
pump or fire engine by the addition of a plate or flange which cuts off the 
upper portion of the panty and constitutes an air vessel of said upper 

rtion. There is also a diaphragm, dividing the portion of the pump 

ween the rocking plate and the said upper plate or flange into two 
chambers. The upper plate or flange is provided with two delivery 
valves opening from the said chambers into the top of the pump, being 

air vessel. The said air vessel or upper portion of the pump is pro- 
pe Rar ag a suitable nozzle or flange to which a discharge pipe may be 
al ed. 


3289. Sprinas ror Corsets, H. Kellogg, Milford, Connecticut.—Dated 20th 
September, 1875. 

This consists in employing one or more threads of iron, copper, brass, 
steel, or other wire, from which the inventor forms one or more coils by 
rolling them spirally around spindles or moulds, and he then passes them 
between the rolls of a press in such manner that the spirals of the coils 
are flattened yoyo so that the spirals lie over and upon each other and 
a new kind of flat spring is produced, which is flexible in all directions, 
both in its length and breadth or sidewise. 

3290. VecetaBe Leatuer, J. G. Tongue, Southampton-buildings.—Dated 
20th September, 1875. 
This invention relates to a new process of manufacturing imitation or 
artificial leather, entitled ‘French vegetable leather.” Sheets of carded 
dding are factured with cotton waste or cotton itself uniform in 
thickness, length, and width, which sheets are placed on polished zinc 
plates, then the wadding is coated with a concentrated decoction of 
“‘fucus crispus” or pearl moss or other fucus or mucilaginous 
lichen, (rock moss), or any other similar cilagi bst. 
may be employed. The zine plate requires to be kept hot. The sheet is 
passed een two heated cylinders or rollers having a space between 
them of the exact thickness required to be given to the product. The 
sheet is then coated with boiled linseed oil and dried. When the sheet is 
dry, a coating of thin vegetable wax is applied according to the use it is 











uired for, and it is softened by passing it through heated fluted 
ae "ilo same kind of leather for the use 

of cheap sole leather consists in per gs the decoction of fucus or 
mucilaginous lichen with cotton dust until it becomes a thick , the 
placid on zinc plates, then covered on both sides with a 

sheet of cotton waste, and when dry coated with boiled linseed oil, 

and then pressed between two zinc plates by means of hydraulic pressure. 


8291. Stitcuine Books, J. G. Tongue, Southampton-buildings.—Dated 
20th September, 1875, 

This invention relates to improvements in machinery for stitching books 
and other fabrics by means of wire inserted at or near the backs, and 
secul by clinching the ends, the same being improvements wu 
machinery for this purpose, for which letters patent were gran to 
George Haseltine, dated 6th December, 1875, No. 4031. The improve- 
ments relate, First, to the combination of the orated mechanism, the 
staple inserting and clinching mechanism, and the Seo tanins the ane 
Secondly, to the combination of two slotted supporting pla‘ 
surface of the table, and the lower surface of overhanging arm, the 
slots being opposite each other in order that the puncturing awls and 
staple driver may both act through one of the slots, and that the pro- 
hone ee of the awl and of th bar ge may enter the other slots 
through which the clinchers may act. y, to the combination of punc- 
turing awls, the staple driven and the clinchers, with the two settled sup- 
porting plates, the upper surface of the table; and the under surface of 
the over arm, so that the awls shall operate through the slots in 
one of the supporting plates, and their protruding points shall enter the 
slot in the other supporting plate, and so that the staple drivers and 
clinchers shall operate, one through the slot in one of the supporting 
xen and the other through the slot in the other supporting plate. 

‘ourthly, to the shaping mechanism in combination with the cut off 
mechanism. Fifthly, to the work supporting table in combination with 
a vertically adjustable slide by means ot pivots. Sixthly, to the combina- 
tion of a work supporting table, pivots, and cam, with an overhanging 
arm. Seventhly, to the combination of the puncturing awls, the staple 
driver, and the staple clincher with the table and piponi ns J arm. 
Kighthly, to the combination of the stock carrying a pair of awls for 
puncturing the material, the stocks carrying the staple former, and the 
driver working within the former with a slide and suitable actuating 
mechanism. Ninthly, to the combination of the awls with the former 
bed, having two holes to receive the awls, and arranged to receive and 
support the awls as they puncture the paper. Tenthly, to the furmer bed 
constructed in two parts. Eleventhly, to the combination of the former 
with the former constructed in two parts. Twelfthly, to the combina- 
tion of the driver former and the former bed made in two or more parts. 
Thirteenthly, to the combination of the feed slide and the former bed in 
such relation to each other that the wire channel in the feed slide abuts 
upon the wire channel in the former bed when the slide is advanced, the 
two channels thus forming one continuvus channel until the end of the 
wire has entered the channel in the former bed. Fourteenthly, to the 
combination of the feed slide, the former bed having a wire channel 
across its face and in line with the wire channel in the feed slide and the 
former. Fifteenthly, to the clincher having a working surface at an 
angle with the surface of the material, and which moves on an axis 
towards the surface of the material in order to clinch the staple leg. 
Sixteenthly, tothe combination of the table, the clincher lever, and the 
clincher, so that the acting surface of the clincher shall be moved axially 
by the action of the lever towards the plane of the table. Seventeenthly, 
to the combination of the feed slide and lever with the feed wheelrod 
and lever. Eighteenthly, to the combination with a slide of two rg | 
cams or jaws arranged for holding the wire during the forward fi 
movement and releasing the same on the back movement. Nineteenthly, 
to the combination with another slide of two spring cams or jaws 
arranged for holding the wire during the forward feed movement and 
releasing the same on back movement. Twentiethly, to the binati 





flange of the funnel shape and a collar fastened on the steam-pipe. The 
external face of the is covered with india-rubber, to render the 
juncture steam and air tight. For passenger communicators an air-pipe 
runs the top of the carriages from end to end of the train, and is 
connected to a whistle on the engine or in the ‘s van. The self- 


coupling from pn A to carriage is performed in a manner and by means 
slmilar to that described for the Goutenens brakes, from the air-pipe of 
each descends an air tube, at the bottom of which is a valve con 
nected to a double-acting bellows, placed heneath the flooring and 
fastened to the frame of the vehicle. The bellows are worked by a 
cranked having a friction wheel keyed cn at one end which is sus- 
nded over the upper surface of the carriage vvheel. When the alarm 
te be sounded a cord in any one of the compa: ments is pulled, me oe | 
at liberty the friction wheel, which falling on ‘he moving whi 
imparts motion to the cranked shaft working the bellows, and forcing 


air up the tube and along the air pipes to the whistle above men- 
tion 
accident. 


communicating to the driver or guard the occurrence of an 
8308. Licntine Gas Avutomaticatty, 4, P. Bell, Manchester, and T, 
Thorpe, Whitetield.—Dated 21st September, 1875. 

The apparatus consists, First, of a receptacle of pot or other hard sub- 
stance, with sunk chambers communicating with each other for holding 
niercury and glycerine or other liquid ; mepoomns of a cap fitting in the 
same, with two pipe-mouthed valves ; and thirdly, of a cover placed over 
the whole apparatus. 

3304 Founpry Dryine Stoves, H. Fisher, Newcastle-on-Tyne.—Dated 21st 
September, 1875. 

The stove is so constructed as to form above the heads of the doors a 
large chamber into which the heated air will ascend, and within which 
chamber such air will remain when the doors are opened to take out, put 
in, or examine the moulds and cores, In order to fully utilise the heated 
air in this chamber the raising up into it of the moulds and cores is pro- 
vided for either by lifting the frames, plates, or bogies (upon which the 
moulds and cores are cunstructed) by mechanical means or by making 
the floor of the stove movable, either wholly or in sections. hen the 
moulds and cores are lifted, either separately or with the floor of the 
stove, into the upper chamber, the lower portion of the stove may be used 
for the preliminary drying of the moulds and cores, to be afterwards 
further dried in the upper chamber, or not as may be necessary. 

3305. Pumrpine Macuinery, J. I. Thornycroft, Chiswick.—Dated 21st 
September, 1875. 

According to this invention the steam valve is moved in the first place 
through suitable connections by the steam piston so far as to close the 
valve and ultimately stop the motion of the piston; and the further 
motion of the valve required to admit steam at the opposite side of the 

iston, so as to make the return stroke, is obtained om a weight set 

n motion or lifted during the motion of the steam {pea The weight, 
which acts as a kind of governor, is so arranged and applied that what- 
ever may be the position of the ager on steam being admitted the 
weight will, by the movement of the piston, be brought into position in 
due time to cause the required movement of the valve for insuring the 
continued working of the pump, or in the event of any accidental 
stoppage the pump may be instantly started by merely moving the weight 
by hand. .The invention may be carried out in various forms, and may 
be applied in cases where other actuating fluid than steam is empioyed. 
Pumping engines according to the invention may be arranged in pairs or 
otherwise as circumstances may necessitate. 

83306. Ratsina Nap, W. Kempe, Leeds.—Dated 21st September, 1875. 

According to this invention a cylinder set with needle points is em- 
ployed. The cylinder is grooved longit-idinally with a series of grooves 
at a short distance apart, The needle points are all made to the same 
léngth and are pointed in the same way as needles are pointed ; they are 
placed in the grooves close together side by side, so that the distance 





of two reciprocating slides operating in opposite directions and provided 

upon their adjoining faces with cams or jaws. Twenty-firstly, to the 

combination of the crank shaft, pitman, atid slide with perforated studs, 

cams, and springs, and the grooved slide with cams and springs. 

83292. Locomotive aND orHerR Stream Boers, J. Marshall, Gains- 
borough.—Dated 20th September, 1875. 

The primary object of this invention is to provide for the effectual 
burning of sawdust, or other light fuel In boilers of the locomotive type, 
but the mechanical details of the furnace are applicable to boilers of other 
descriptions. The construction of the furnace consists of a peculiar 
arrangement of a series of flat or curved plates, arranged one above 
another in front of the ordinary grate bars; spaces are left between the 
eng for the free admission of air over and amongst the sawdust or other 
ight fuel. 

3298. Maanetic Compasses, G. J. Symons, Camden-square.—Dated 20th 
September, 1875. 

This provisional specification describes the making of compasses, so 
that while the needle points to the magnetic north, the north point on 
the card er dial shall always be 5 nem bones at thetrue north. It also 
describes making the card with a black isosceles triangle thereon, for the 
purpose of distinctness, the apex of the triangle being at the true north 
while the sides extend across the card. 

3294. ‘GenERATING AND Puriryina Ozone, W. R. Lake, Southampton- 
buildings.—Dated'20th September, 1875. 

This invention relates to the employment of a giass vessel either round 
or of other convenient shape, and of glass in which open glass tubes are 
arranged round the inside with a flat stick of phosphorus set in each tube. 
In the middle of the vessel and next to the tubes is a hollow 
glass plunger, which is raised or lowered to graduate the height 
of the water in the tubes and bottom of the vessel. The ozone which is 
generated in the tubes rises into an ozone chamber attached to and above 
the vessel, which is constructed of wire-cloth, with alkaline or other 
chemically prepared stuffs between said wire walls. Above this ozone 
chamber is preferably a dome (of glass), into which the acid and other 
products of the crude ozone accumulate. 

3296. Lusricatine SpinvEs, J. Gill, H. Wainwright, and W. Gill, Wake- 
Jield.— Dated 21st September, 1875. 

This invention consists in lubricating the spindles of machinery 
employed in spinning, twisting, slubbing, and roving wool, and other 
fibres at that part of the spindle passing through the front or cap and 
bush rail of the machine. 


3297. VALvEs ror BLowING AND Air CompressinG Enoines, J. 7. King, 
Liverpool.—Dated 21st September, 1875. 

This consists in forming annular valves of a steel or metal band lined 
with india-rubber, leather, or like material. The said valves are retained 
in their places by supports or guides attached to the metal bands, and 
operate on the exterior of annular air ways pierced with a ring of ports. 
3298. Borters ror Locomotive Enoines, W. Clark, Dunfermline.—Dated 

21st September, 1875. 

The novelty in this case consists in constructing a dome upon the shell 
of thegengine boiler, over the crown of the fire-box, and fitting the same 
with tubes to increase the heating surface of the boiler. Also in con- 
structing a similar dome in the smoke-box of the engine, so as to utilise 
the waste heat, passing away through the smoke-box, in drying or super- 
heating the steam as it P emer from the boiler to the cylinders of the 
engine. Also in fixing diagonal transverse tubes in the fire-box to further 
increase the heating surface. And in contracting the upper parts of the 
sides of the fire-box so as to give greater length to the stays which 
unite the fire-box to the shell of the boiler, and thereby reducing the 
risk of fracturing such stays by the unequal expansion of the said united 
parts. 

3299. Varour Gas Generators, J. Kidd, Dartmouth-street.—Dated 21st 
September, 1875. 

The chief novelty of this invention consists in forming an apparatus 
for ting vapour posed of a series of trays placed one above 
another ; light petroleum spirit is supplied to the top tray by an arrange- 
ment similar to the oil feeding cups used for lubricating pe s. The 
vapour generated being heavier than air, falls and draws with it air which 
is conveyed bets suitable Paws to gas burners. Combined with this 
vapour generator is an argand burner, made with a large gas outlet and a 
small air inlet. The draught of the glass chimney used with the burner 
is thus made to draw or suck the bee wel gas from the pipes. By this 
means « large number of lights may be supplied from one generator. 
3300. Bricks, H. Harpin, Brockholes, Hudderafleld.—Dated 21st September, 


1875. 

This consists in ucing or constructing bricks for the outer walls 
of buildings with one rough face and for corner bricks with two 
rough faces in imitation of rock-faced or pitch-faced wall stones. 
8801. Gas, F. Weston, Clapham-road.—Dated 2ist September, 1875. 

A chamber is used provided with a series of sponge columns; the 
bottom of the chamber is covered with hydrocarbon liquid to a certain 
level maintained by means of an air chamber. A cock of peculiar con- 
struction is provided for replenishing the reservoir. 

8302. Workine Rai.way Sarery AppLiances, 7, Temple, Newcastle-upon- 
Tyne.—Dated 21st September, 1875. ‘ 

Working railway safety appliances, without the necessity of coupling 
the parts together from carriage to carriage. In the case of continuous 
railway brakes, the brake-blocks of each carriage are worked from a 
cylinder and piston on the roof. The cylinders are supplied with steam 
frora the locomotive, by a steam-pipe running the whole length of the 
train. The means employed to couple or connect the steam-pipe from 
carriage to is to have a funnel-shaped end supported on toudute 
projecting from the end of the carriage, and sliding boss rps. spony f over 
the end of the steam pipe ; when the — are her aw up to form a 
train the funnel shapes come in contact, and are kept in close and con- 








tinued contiguity by a strong spiral spring, acting between the broad 


the points is the same as the thickness of the steel wire from 
which the needle points are made. When thus placed the needle points 
are fixed by forcing into the groove between them a filling strip of wood 
or other material. In this way a cylinder is obtained armed with 
rounded points set close together in lines. 
8308. Tunina Key, J. Tench, Brentford.—Dated 21st September, 1875. 

The socket which fits on the wrest pins is detached from the key 
spindle and geared therewith, so as to turn slower than the handle, 
whereby the power transmitted is multiplied. 


3310. Garuerina AppLes, J. Woolcott, Ilminster.— Dated 22nd September, 
1875. 


This consists of two side frames stayed and mounted upon travelling 
wheels, The axle of the rear wheels, if three or four wheels are used, 
carries a roller from which spikes, ber or their equivalent project, to 
pierce or enter the fruit or roots, and lift into contact with fixed fingers 
or clearers set at an incline to slide the fruit from the lifters on to an 
endless band provided with slats or cups. This endless band is sup- 
ported at an angle on rollers, one of which receives ita rotation from one 
of the travelling wheels by a band or chain, and as the fruit or roots are 
elevated they pass over the upper roller and fall into the basket fitted in 
front of the apparatus. 

3811. Stoprerinc Borries, H. B. Fox, Oxton, Cheshire. — Dated 22nd 
September, 1875. 

This invention consists of yer > ring a bottle or other receptacle by 
means of an internal stopper, which is attached to and worked by a bent 
wire or arm, which is hinged at its outer end to the neck of the bottle. 
For non-aérated liquids a piug is used between the bent arm and the . 
bottle mouth, to hold the stopper in position. 


3312. Mortisina sy Power, J. Atkinson, Shipley.—Dated 22nd September 
1875 


To one end of an ordinary circular saw shaft or other shaft revolving 
at the proper speed the inventor fixes a chuck or bores a hole longitudi- 
nally up the centre of shaft, in which is fixed the mortising tool ; under 
the same tool, at a convenient distance, he fixes what is commonly 
known as a compound slide, the same in principle as used in a slide lathe. 
To this slide is secured the timber required to be mortised, which is 
pressed against the revolving mortising tool by the attendant who works 
the slides to the required length and depth of the mortise. 


3318. Coattne THE Borroms or Surps, J. S. Gaine, F. Dixon, and W. 
Rockliffe, Sunderland.—Dated 22nd September, 1875. ‘ 

A paint or composition of the following ingredients: Gutta-percha, 
coal tar, Archangel tar, resin, copper, arsenic, oil of turpentine, oil of 
citronelle, and linseed oil, applied in a warm state with a brush or in 
sheets, to structures of metal, stone, or wood, where it is desirable to 
protect such structures from the action of water, the ravages of insects 
and worms, and the growth of plants and mollusca. 

3314. Tiprinc Coat, J. Burrows and H. Flint, Wigan.—Dated 22nd 
September, 1875. 

This invention consists in closing the upper part of the box in which 
the tub is placed with a cover, and in placing a lid at the top, to prevent 
the coals from falling on to the screen until the lid is opened. 

3315. Navication or THE Arr, P. Jensen, Chancery-lane.—Dated 22nd 
September, 1875. 

A cigar-shaped balloon carries the ship, which is propelled by a hori- 
zontal and two sets of vertical kite-shaped revolving apparatus impelled 
by steam engine, the steam being generated from liquid carbonic acid, 

cohol, and water. 

3817. Gas-propucina Furnaces, J. Imray, Southampton-buildings.— 
Dated 22nd September, 1875. 

This invention relates to boiler furnaces in which is produced, and 
its combustion, when mingled with air, is applied to heat the boiler. The 
gas is produced in a chamber of large size having porous or perforated 
grates, through which a limited supply of air is admitted, and then passes 
through a perforated dia) into a distributing chamber, whence it 
passes through tubes in a second diaphragm into the combustion 
chamber. These tubes are surrounded by air tubes or spaces, to which 
air is admitted by regulating valves in the quantity required for complete 
combustion. The gas-producing chamber may be divided into two com- 
partments, aud in case of locomotives the partition-may be forked to 
accommodate an axle. 


3319. Treatina Yarns with Liquips, W. Reid, Govan Croft, Lanark.— 
Dated 23rd ; 


September, 1875. 
In ony out the invention according to one modification, the yarns 
in the hank form are put on single rods or poles, and the rods are carried 
by their ends on chains which convey them through the vats, tanks, 
boilers, or other vessels containing the erg | preparing, mordaun ting, 
dyeing, clearing, or other liquids with which yarns are to be treated. 
This arrangement of wringing rollers is of great advantage even 
without the conveying chains. In another m cation the yarn hanks 
are distended upon a pair of rods which pasa at right angles to the 

ks distended on pairs of 
chains in a direction generally 
on an 
endless web, by which bee are carried round behind and then forward 
bet the zing rollers. 


3320. CoLourina Matters, A. Weigel, Mark-lane.—Dated 23rd September , 
1875. 


This invention consists in producing soluble colouring mattsrs from a 
combination of sulphur or similar elements with aeetates or analogous 
salts, these > ann being mixed and exposed to a high temperature in 
a closed vesse! 


3321. Stanattine Apparatus For Ratiways, J. G. Weir, Peckham, and 
— 23rd September, 187 
and safe at all hours 








the signals at present in use upon the various 








A. C. Morgan, Peckham-rye. 
The object of this invention is to render secure A 
chiefly of a “swing arm” or quadrant working in connection 

















260 


THE ENGINEER. 





APRIL 7, 1876. 





with the signal wire, and situated at the side or between the rails, in 
combination with’s triggsr or striker secured to any convenient part of 
OF ae ee One ae ara te tases cals tae 


alarm. said is so arranged as to come in contact with the 
quadrant whilst run: over the same, thereby being deflected, and thus 
causing an alarm to be sounded. 


3322. Rock Druiiwe Macuivery, C. A. Terrey, Southwark.—Dated 23rd 
September, 1875. 

This invention relates to improvements in ood, dotting ox Suring 
hi hereby they are adapted for drilling or boring at any di 
——— greater facility than ordinary rock drilling or boring machines. 

improved machine is composed of a bogie or truck, in to which is 
secured any suitable motive power engine in connection with a crank 
shaft, on one end of which is a toothed wheel for driving the boring or 
drilling machinery, and which also carries an eccentric for working a 
force pump. Vertical guides or standards are secured on the bogie, and 
a table carrying a sliding saddle works up through these guides. The 
boring bar is supported on the saddle with one of its ends working in a 
screw nut, and the other through a bevel toothed wheel and frictional 
wheel or cone with a cone on a pyrrening | these cones being 
thrown in and out of gear by means of a screw shaft parallel with the 
counter. t. A vertical shaft conveys motion from the crank shaft to 
a cross shaft, and thereby to the boring bar. The table with its sliding 
saddle and boring bar is raised and lowered by the aid cf a vertical screw 





shaft. More than one table may be placed to move up and down in the 
vertical — and more than one saddle und boring be placed upon 
each table. 


3323. Warrive Yarns, D. Clark, Paisley.—Dated 23rd September, 1875. 

This invention consists in ranging the bank of bobbins on vertical 
spindles fixed in from eight to ten long rails over each other of an angled 
frame, that is, lying over at the top in front and forming an acute angle 
with the near end of the frame and the line of threads coming from the 
bobbins. All the threads converge towards and pass through a breadthen- 
ing and separating reed, with a thread in each split, and of an improved 
construction and arrangement, having each alternate s) filled up or 
shortened for an inch or so from the upper and lower edge, so that when 
it is mounted to move vertically up and down in its frame, projecting u 
about 3ft. or so from the floor, it makes the up-and-down sheds of halt 
the warp threads to insert the “lees” threads every 500 yards or so, to 
prevent the occurrence of twist in the threads. The threads before ng 
through this reed are all brought from their several angular heights into 
a horizontai line by passing over one small roller and under another a 
little in advance of each other close to the reed, and which, after passing 
this improved separating “lees” reed, may be passed over guide rollers 
and either wound on to the ordinary beams by the usual beaming 
machine placed in front of the reed frame, or be conducted direct to a 
narrow dividing reed, with from five to ten threads in the split, so as to 
be contracted intoa narrow tape-like width of three or four iaches or so, 
and through an improved construction of measuring, flattening, and 
drawing or warping machine proper. This machine consists of a portable 
frame of two side cheeks, carrying a small measuring roller in front of 
the dividing reed, indicating the number of yards passed over it by 
contact rolling through a screw on its spindle working into the screw 
wheel of a measuring dial and index. In front of this roller are carried 
two large drawing drums, with smaller pressing rollers above them, so 
that the warp passes from the measuring roller round the under side of 
the first drum through below its top pressing roller, from the top of 
which it passes over the hollow curved edge of a bar, which contracts or 
condenses it as it enters between the delivery drum and its top pressing 
roller, so as to be delivered as stated at the front in a plain, close, or 
condensed warp chain of any desired length up to 17,000 yards as fast as 
the attendant can Joop it with his hand; and where he can see any 
broken or entangled t in the converging warp, and with his foot 
on the treadle lever of the belt fork, stop or start the machine at plea- 
sure. 

3324. Fastextno Wixpows, T. C. Sorby, Brunswick-square.—Dated 23rd 
September, 1875. 

According to this invention the fastening of the sashes is effected by a 
locking bolt or latch applied to one sash, being capable of locking into a 
rack or bolt holes or recesses formed in or applied to the other sash, or 
one part of this fastener may be applied to the sash and the other to the 
sash frame. This e *! bolt is acted on by spring or otherwise, and it 
forms part of or is withdrawn by a lever operated by a cord or rod or 
other connector. The releaser is provided with catches or stops or other 
locking means to hold the bolt correctly released when required. By 
these neans the window sash may not only be held securely when closed, 
but also when partially open, for the purpose of ventilation. 

3325. Sprives, . A. Timmis, Manchester.—Dated 23rd September, 1875. 

The First part of the said improvements relates to the construction of the 
said springs in a helical or spiral form, and consists in forming the bar 
from which the spring is coiled with flat and parallel sides and edges. 
Another improvement which the inventor — to the hereinbefore 
described spring consists in forming the bar of which it is composed of 
unequal thickness in cross section, or a groove or recess may be hollowed 
out in the direction of the length of the bar, or a web or webs formed 
along the sides thereof, the object of which is to increase the elasticity or 
resilience of the spring and render it yielding even when the flat surfaces 
of the bar composing the same touch each other. Another part of the 
invention relates to the construction of elliptical springs, which by these 
improved arrangements have their spring bars or leaves placed side by 
side, but without touching each other. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

” (From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—and at Wolver- 
hampton yesterday, the tone of the iron market was slightly less 
unsatisfactory. But this is not saying much. Perhaps at no 
period during the last quarter of a century has the spring demand 
for the products of the staple industries of this part of the king- 
dom been more depressed than now. It is only a miserable show 
of activity which is being made at any of the ironworks. Here 
and there individual mills remain in active operation ; but these 
exceptions are rare. Chief among them are the mills which turn 
out boiler-plates of most repute, makers finding no difficulty in 
getting £12 perton. At that figure, more sales have been effected 
in the last few days than at any previous time for a few months 
past, notwithstanding that in the cases indicated there has 
been a really good demand for plates all that time. Such, 
however, is the need of orders in other departments even in the 
same works, that the forges have had to be laid off, if the puddled 
bars were not to increase out of proportion to requirements. 

Masters were, moreover, encouraged to stop their puddlers by 
the certainty that the new wages scale, which it is more than pro- 
bable will, at a meeting of the Wages Board in Birmingham, 
under the presidency of the Mayor of that borough, to-morrow 
——Friday—be pretty nearly fixed for a short time tocome. The 
view in Birmingham to-day was that the new scale will be a 
reduction, upon that now current, to the extent probably of 10 per 
cent. Anyhow, in the expectation that this may be so, sills 
who were stopped last week have been employed afresh this week, 
they themselves volunteering to work subject to the new scale, what- 
ever it may be. Ironmasters are not generally expecting more than 
a 10per cent. drop. Hence authorities who last week declined to 
admit that there will be areduction at the quarterly meetings, in the 
quotations of ‘*‘ marked houses,” were, this afternoon, even firmer 
in the expression of such views. They argued that a 10 per cent. 
drop in wages, even though it should apply to all the varied classes 
of operatives throughout the mills and forges, would benefit them 
to the extent of only 5s. per ton in the price of the finished article, 
and that, supposing coal should be dropped 2s. per ton, that would 
yield them only a similar advantage. 

Thus, the total ease which under the best circumstances is 
believed to be probable, represented — a ton. But as 
they did not advance the prices of iron when last went up 2s., 
they niaintained that the 2s. drop, if it should come about, will 
be required to compensate them for the loss which they have been 
suffering since that change. _ Never , the market generally 
still clings to the belief that a drop, certainly of £1 per ton, will 
be announced. But I cannot report that the tone of the men who 
held these views was more confident to-day than last week. Nor, 
on the other hand, ought I to refrain from reporting that there 
were buyers of prolonged experience who declared that prices 
must be down £2 upon the present quotations before the iron trade 
of this district gets again into a state of activity. 

The pig trade is still without change, consumers declining to 
purchase upon terms which makers can accept, and stocks are in- 
creasing at the furnaces. Even the famous makes of Shropshire 
are no exception to this rule. 











Coal is plentifully offered down to a8 low a figure in some cases 
as 8s. for forge samples. Such rates do not apply to first-class 
qualities, and the ers of best iron are giving from 9s. to 10s. 

The news received in this district from the iron districts of the 
United States does not justify the expectation of any speedy 
resumption of activity at the mills and forges of that country. 
Correspondence notifies the failure of two ironmaking firms. In 
one case the liabilities amount to 600,000 dols., and in the other to 
150,000. In the first case, the proprietor owns one of the finest 
ironworks in Pittsburgh, and he is privileged not only with the 
esteem of his fellow ironmasters, but with the hearty goodwill of 
his workpeople. These, who number 300, have displayed that 

will after a fashion without frequent precedent in England. 
aro offered to a man to continve to work for their old 
employer at half rates for three months. Such a spirit by working 
men c s the widest publicity. Ironmasters in South Stafford- 
shire would desire that some of the workpeople hereabouts were 
as ready to co-operate with their ere at atime when it is 
imperative that so much should be done by both to restore con- 
fidence to the market. It is, however, at the same time note- 
worthy, that acting as a body, the puddlers of Pittsburgh are 
demanding higher wages than their employers are prepared to 
t. They are demanding 4 dols. 75c. per ton. ' 

The Staffordshire and Worcestershire tinplate makers have helda 
meeting in the Birmingham Exchange, and unanimously resolved 
that as the price of tinplates has been forced down under the cost 
of manufacture, all tin mills and tin houses shall be entirely 
closed for one week in three during the next three months. This 
resolution is practically the same as the one adopted by all the 
Welsh makers. 

Birmingham merchants on ‘Change to-day, who have been 
accustomed to do business somewhat largely in the Indian market, 
would buy nothing on account of that dependency. They are 
largely suffering by the very unfavourable character of the ex- 
changes arising out of the depreciation in the value of the silver 
currency. There were merchants who declared that it is exceed- 
ingly difficult to get money from their customers in India, and 
that when advices arrive, a loss of no less than 15 per cent. is 
entailed. This is equal to more than a profit in not a few instances. 
Still, there is no immediate prospect of amelioration. Obviously, 
this can be prevented in future transactions, but the loading of 
prices at once with a 15 per cent. addition would prove a cause 
itself sufficient, uninfluenced by other troubles to which the silver 

uestion has given rise, to almost altogether stop business. The 
rn markets have just now, therefore, a gloomy aspect in 
connection with the metal trades of this part of the kingdom. 

Tke competition usually noted at a time of slack trade distin- 
guishes current business throughout the Birmingham and Stafford- 
shire district, and is not only seen in the prices which one firm 
quotes inst another of the same order, but likewise in the 
action which firms that have been a long time in existence and 
hsve worked up a good connection, are taking directly that younger 
competitors appear in the field manifesting indications of prolonged 
endurance. At last two firms, believing that they could see an 
opening in one of our hardware branches made arrangements to 
add that to their other operations, and with this view laid down 
the necessary machinery, investing several hundred pounds apiece, 
have been check-mated by the action of the older concerns. So 
soon as the price lists of the young firms appeared, the older con- 
cerns dropped their prices 20 percent. The effect was instanta- 
neous ; the younger firms have simply withdrawn their lists, and 
their outlay is at present worse than unremunerative. This is the 
second instance of the kind which has recently happened, both in 
different industries. In both cases 20 per cent. was the drop at 
once declared by the older establishments. 

The adjourned annual meeting of the shareholders of the 
National Arms and Ammunition Company, Limited, was held 
on Monday at the Sparkbrook Works, near Birmingham. The 
Earl of Lichfield presided, and there was a large attendance, The 
meeting had been adjourned for the purpose of conference as to 
the present position of the company. The representativee of the 
press were not admitted; but I understand that after a general 
conversation as to the affairs of the company, a committee was 
elected, comprising some of the principal Birmingham shareholders, 
to confer with the directors as to the best means of carrying on 
the company. It is expected that this step will result in the 
concern being satisfactorily brought out of its difficulties. 

The mill and forge managers of South Staffordshire have had 
their tenth annual meeting. They reported satisfactory progress 
as to bers and fi , and the character of the papers read, 
and the discussions which followed. Much advantage is believed 
to have been derived from their excursions to leading manufac- 
turing centres outside this district; and, subject to permission 
being obtained, it was resolved that a visit should be made, this 
summer, to Woolwich. Mr. William, Farnworth, manager of the 
works of Messrs. E, P. and W. Baldwin, has been appointed 
president for the current year. 

“The Responsibility of Miners under the Mines’ Act” was the 
title of a paper—one of a series—read at a meeting, on Monday 
night, of the South Staffordshire Institute of Mining Engineers 
at Dudley, by Mr, Thomas Parton, Mining Engineer, whose pre- 
vious paper was upon the responsibilities of mine managers. Mr. 
Parton dwelt upon the importance of the constant co-operation of 
the colliers with the managers, and having quoted with satisfac- 
tion the recently-expressed wish of the Home Secretary that the 
men would always show themselves as much in earnest in putting 
the provisions of the Mining Acts into force as her Majesty’s 
inspectors, said that the greatest safety would not be secured 
until the workmen saw the absolute importance of an ifitel- 
ligent carrying out of their duties under wise discipline, which 
should punish offenders. He suggested that the miners’ agents 
would be doing a grand work in elevating the moral status 
of the men whom they represented, and would further the 
noble work of saving life, if, from time to time, they delivered to the 
men practical homely lectures upon their duties in the pit, and 
the way to perform them. During the discussion upon the 
paper it was urged that the colliers should be periodically 
supplied with printed slips containing the sections of the 
Act which specially relate to them, and that the illiterate colliers 
should have those sections frequently read to them. Again notic- 
ing the subject of mine managers’ responsibilities under the new 
Act, Mr. Parton urged that the Institute should do all in its 
power to further the agitation against certain requirements of 
that Act, seeing that they bore heavily and unfairly upon man- 

ers. 

On Tuesday, one Joseph Cooper, a pit sinker, killed himself and 
a fellow workman by an act of the most criminal carelessness. 
The men were all employed widening a 9ft. shaft to 12ft. at 
Leighs Wood Colliery, near Brownhills. The shaft is 392 yds. 
dzep, and there were 100 yds. of water in it. The sinkers were 
standing on an iron grating 8}ft. in diameter, and this was sus- 
pended by chains from two beams of timber let into the brickwork 
at the sides of the shaft. On Tuesday morning it was found 
necessary to lower this stage, and instead of attaching it to the 
pit rope according to the rules, Cooper, the chief sinker, attempted 
to lower it by shifting the beams with the aid of a crow-bar. 
Against this a protest was raised, and two men got into the brick- 
work of the shaft. They had hardly done so before Cooper, 
having removed theend of one of the beams, the other beam slipped, 
and the swinging structur- fell into the water below, a distance of 





270 yds. 
To-day the Cannock Colliery Company have reduced their coal 
2s. and 3s. per ton respectively.—This afternoon a portion of a 


boiler at the works of Messrs. T. Hampson and Company, 
Wednesbury, blew out, but happily with far less serious conse- 
( than attended the explosion a week ago at Smethwick.— 
Yesterday afternoon, by the firing of a shot in a pit of Stanier 
and Co., Silverdale, North Staffordshire, seven miners were 
seriously hurt, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


BEYOND a few speculative t tions in pig iron within the 
last few days, there is no real improvement in the iron trade of 
this district. Some makers have received a few inquiries, but, not- 
withstanding that they are — to accept good orders at a 
material redugtion upon the list rates, the divergence of opinion 
between buyers and sellers with regard to values is so great that 
no business has resulted. © s seem disposed to wait until 
after the quarterly meetings, and so far from entering into fresh 
engagements, are, in many cases where it is possible, stopping 
deliveries on account of contracts they have already entered into, 
and this is giving rise to considerable complaints both on 
the part of makers and merchants. Sellers of Cleveland iron 
in this district have been asking a little more mone 
in consequence of the stiffer tone in the Middlesbrough 
market, but this is not expected to be of more than a temporary 
character. For Lancashire pig iron the nominal quotations for 
delivery into the Manchester district are about 62s. 6d. per ton 
for No. 3 foundry, and 61s. 6d. ton for No. 4 forge. Middles- 
brough iron delivered is quoted at from 56s. 9d. to 57s. 3d. per 
ton for No. 3 foundry, and about 1s. per ton less for forge qualities, 
The manufactured iron trade continues very depressed, and there 
is a keen competition on the part of makers for the few specifica- 
tions thatare inthemarket. Both producers and merchants complain 
that consumers seem to have anticipated their limited requirements 
about two months back, when there was a probability of an advance 
in prices, and that now, instead of giving out their usual orders, 
they are simply workiug on their old contracts and reducing stocks. 
It is, however, hoped that a more healthy tone will be apparent 
after the Birmingham Quarterly Meeting next week, when prices to 
a certain extent are fixed for the ensuing three months. At present 
prices are nominally the same as those last quoted ; ordinary bars 
delivered in the Manchester district ranging from £7 13s, to 
£7 12s. 6d. per ton. 

There is very little change to report in the position of the iron 
works of this district. There is scarcely an instance in which con- 
siderable numbers of men have not been discharged, whilst in 
most cases they are not working full time. Forge proprietors and 
founders especially are short of orders ; several of the large steel 
works are partially stopped ; the engineering branches also continue 
in a depressed condition, and there are large numbers of skilled 
artisans at present out of employment in this district. 

So far as the coal trade is concerned, the recent reductions have, 
as yet, had very little effect, and in the Manchester market saies 
are still being pushed at low prices, whilst stocks are accumulatin 
to a considerable extent. In the large coal-producing districts o 
South and West Lancashire prices are very weak; and, although 
there is no general shneenesl reduction, values continue to drop 
as colliery proprietors find it necessary to make concessions to 
effect sales. Inthe Wigan district the average pit prices are about 
12s. per{ton for Arley coal, 10s. to 10s. 6d. for Pemberton four 
feet, and 7s. 6d. to 9s, per ton for common coal, according to 
quality ; but list rates are little more than nominal, as large sales 
are made at prices very considerably below the current market 
quotations. There is a little underselling in burgy, but prices gene- 
rally are without much change, and remain at about 6s. to 6s. 6d. 
per ton at the pit. Slack, which is scarce, continues to exhibit a 
stiffening tendency, and there is no difficulty in obtaining the full 
list rates, which average about 4s, to 5s. per ton, and in some 
cases 5s, 6d. per ton at the pit. 

For gas coal and cannel there are still a few inquiries in the 
market, but they do not yet lead to much business, 

Coke continues a drug, and the actual selling prices are fully 
2s. 6d. per ton below the list rates; but although the greater 
portion of the ovens are out, there is little or no demand for even 
the limited supplies now being produced. 

The usual monthly meeting of the South Lancashire and 
Cheshire Coal-owners’ Association was held on Tuesday, at 
Manchester, Mr. Pilkington in the chair; but the proceedings 
were private. ; 

The reduction of miners’ wages in the Manchester district, to 
which I referred in a recent report, is meeting with some little 
opposition on the part of the men, but it is not expected that any 
difficulty wi!l arise, I may state that in 1874 a similar reduction, 
viz., 23. per load of 34 tons and 8d. per yard, was made, and the 
two reductions bring down wages to the level at which they were 
between June and July, 1872. The price of coal now is generally 
just about what it was at that period; so that the reduction in 
wages and prices is relatively about the same. The general 
expenses of a colliery, however, are much heavier than they were 
four years ago, so that colliery proprietors, notwithstanding the 
reduction of wages, are in a worse position than they were in 1872, 
No general action has yet been taken in other districts with regard 
to wages, but many of the large Wigan firms are individually 
making small reductions of one sort or another, and it is not 
improbable that notices will be issued at some of the pits in the 
Tyldesley district before long. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) — 

THE wages question in the iron trade has at length come to the 
fore, as has been foreshadowed in several of my recent reports in 
these columns. On Saturday last the whole of the ironworkers 
proper in the employment of the two largest concerns of this 
district, John Brown and Company, Limited. and Charles 
Cc ll and Company, Limited, received notices to leave their 
works on that day fortnight, April15th. The intention of the 
employers is of course to thin out the men and to reduce the wages 
of the puddlers, ball furnacemen, and millmen by 10 to 15 
per cent. The men have been expecting some measure 
of this kind for some weeks past, so that they were to 
a certain extent prepared and are not likely to offer any serious 
resistance. The men—furnacemen, forgemen, blast-furnacemen, 
and other ironworkers—employed by the Sheepbridge Iron Com- 
pany will be out on strike on Monday, unless they agree to accept 
a reduction of wages similar to that just indicated. The Staveley 
Coal and Iron Company have also posted notices intimating that a 
reduction in the present rate of wages will be made on and after 
April 17th next. The drop will be similar to the average of the 
district, and a considerable number of men will be discharged. It 
is stated that business has never been so dull at Staveley, the 
pattern-makers being only working three days weekly. The whole 
of the men in the employment of the Midland Iron Company, 
Rotherham, are on strike. They had been served with notices to 
leave, and when this expired on Saturday last they were asked to 
sign and agree to abide by a new set of working rules. This they 
declined to do, and turned out on strike. The men declare the 
rules to be very objectionable, especially one enacting that if a 
man is late at work he shall be fined 5s,, and if absent for a whole 
turn 7s. 6d. This company is said to be fairly well engaged at 
present. ; 

At the Phoenix Bessemer Steel Works, near Sheffield, of Messrs, 
Steel, Tozer, and Hampton, Limited, a very happy arrangement 
has been effected. The men were called together on Thursday 
last by Mr. Hampton, the works managing partner, and told that 
they—that is, those employed in the Bessemer and rail depart- 
ments—must either submit to a reduction of 10 per cent. in their 
wages or the works must be partially or wholly me a The men 
wisely assented to the drop, and the firm has thereby been able to 
take some good rail orders, which will keep the men fairly well 
employed for a long time to come. 

I am glad to be able to record that the steel rail mills here- 
abouts are now very tolerably engaged. In the above case and 
that of another concern work is assured for several months hence- 
forward. In two other cases the mills—which had been idle for 
a long time—have been restarted, and in two other instances there 
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ittle transpires as to prices in any case, but it is un 

the recent contracts have been laced at quotations which are 
little, if anything, in excess of £7 15s. to £8 perton. There is 
not a very strong call for boiler or ship plates, but hoops, axles, 
and ey are selling fairly = pecegee oP = ends are in —_ 
request for many purposes. ey are ro to wire, rods, an 
shovel plates, ref ides a number of miscellaneous articles. Prices 


vary. 

“The American .consul at Sheffield has just furnished statistics 
showing the declared value of local exports to the United States 
during the quarter ending March 31st, as compared with the same 

uarter of preceding years. The figures are as follow :—1866, 

353,893 18s, 104d. ; 1867, £359,036 16s. 4$d.; 1868, #248,070 2s. 2}. ; 
1869, £264,890 3s. .; 1870, £242,453 13s, 3d.; 1871, 
£361,453 5s. 5d.; 1872, £407,209 5s. O}d.; 1873, £455,175 12s, 114d. ; 
1874, £347,000 11s. 2)d.; 1875, £185,207 1s. O}d.; 1876, 
£117,780 17s. 2d. Of the four leading Sheffield exports to the 

. States, the comparison is in this wise :— 


Qr. ending Steel. Cutlery. Files. Tools. 

March 31. £ 5. £8 4. £a4 £4 

& 1872 .. 153,995 1 8 .. 95,820 9 5%... 2611715 1.. 4,748 8 9 
1873 .. 159,105 6 10 .. 91,536 11 0 .. 29,60916 3 .. 5,417 11 Of 
1874 .. 196,270 15 6 ., 53,608 1 2 .. 16,68615 4.. 2,778 9 7 
1875 .. 82,651 19 7h.. 56,454 0 O .. 12,18618 3... 2,166 9 3 
1876 .. 49,464 7 9 .. 89,536 0 0 .. 811610 5 .. 1,649 8 8 


These figures explain themselves in a very clear manner. 


It is understood that the Gas Committee of the Leeds Cor- 
poration contemplate making an early reduction in the price of 
gas supplied to all consumers. The present price is 3s. 9d. per 
1000 cubic feet, and the new rate will, in all probability, be 3s. 6d, 
The corporation gas accounts for the past half-year show a profit 
of £11,000, 

On Friday evening last a very heavy thunderstorm passed over 
the South Yorkshire district, and was especially terrific in the 
vicinity of Barnsley. One unusually brilliant flash, about eight 
o’clock, struck the granulating and press house at the Worsborough 
gunpowder manufactory of Messrs. Shortridge and Wright, and 
caused an explosion which blew down the place. No personal 
injuries were sustained. 

The local hardware industries are only moderately employed. 
The rates of exchange are in many cases prejudicial to foreign 
transactions, so that merchants are holding back, and in other 
instances foreign competition is ranning us out of our own colonial 
markets. 

The proposed reduction of miners’ wages throughout the dis- 

trict is a subject of much discussion, and its issue may still be re- 
garded as being problematical. On Monday afternoon a deputa- 
tion from the South Yorkshire and Derbyshire Miners’ Associa- 
tion waited upon the Finance Committee of the South Yorkshire 
and North Derbyshire Coalowners’ Association, Limited, at the 
Sheffield offices of the latter. The deputation primarily explained 
that their constituents were strongly o} to any reduction 
whatever, but the coalowners declared their intention to be to 
adhere to their previous notification for a general drop of 15 per 
cent. from the rate of wages of all underground men, The depu- 
tation, having consulted among themselves, asked whether the 
Finance Committee would use their influence with the general 
body of the coalowners to modify the pro reduction, 
provided the deputation could succeed in inducing the men 
generally to accept a drop of, say, 74 per cent. This the 
masters also declared themselves unable to do, and the interview 
consequently ended without anything de‘nite being arrived at. 
On Tuesday there was a special and largely attended meeting 
of the council of the Miners’ Association at Barnsley, at which 
the deputation gave in their report of the previous day’s inter- 
view. The council sat for many Ec with closed doors, and the 
result was not made known. hear, however, from a reliable 
authority, that after a very angry discussion the majority decided 
to agree to the acceptance of a present reduction of 10 per cent. 
from the gross advances since October, 1871, on the condition 
that no further drop be attempted for a specified period. 
Another inverview with the masters will, in consequence, 
be necessary, and will, in all probability, take place at 
Sheffield on Monday next. I, personally, have now but 
little doubt that the affair will be compromised at, say, a 
drop of 125 per cent. There are, it should be understood, 
something like a score, or perhaps a couple of dozen, collieries not 
worked by coalowners who are members of the asscciation, At 
these pits, for the most part, arrangements have been made with 
the men whereby they will continue at work pending the settle- 
ment of the wages difficulty between the associated masters and 
their miners, and will abide by the result, whatever that may be. 
This circumstance, coupled with the fact that many of the coal- 
owners are ironmasters, or are under contracts for steam and gas 
coal, tends to the supposition that much as a brief stoppage 
of the production might benefit the owners, they will not y 
other than meet the men, if the latter show any disposition 
to assent to anythi like the proposed reduction. In the 
North Derbyshire district, however, there are already 
large numbers of miners on strike; the whole of the Clay Cross pits 
are laid off, thus throwing out of work over 2000 men, who are 
awaiting the issue of the general dispute. The Blackwell Colliery 
Company’s men came out on Wednesday (yesterday), and this 
morning the men of Charles Seeley and Co, also came out, The 
Holmwood miners are similarly idle, and at the Pilsley, Lings, 
Avenue, and North Wingfield collieries, the notices expire next 
week, At the Stretton collieries, where the men had struck, a 
compromise has been effected. At most of the eollieries the 
question of lowering the topmen’s wages is under consideration 
or being dealt with. The matter is not one which can be dealt 
with in an organised manner, as the wages paid at different 
collieries vary very much, so that each colliery proprietor is left to 
deal with his own men of this class. At Manvers, Swaithe and 
Edmunds’ Main pits—all in South Yorkshire—disputes have 
arisen on the question of the additional payments for wedging 
instead of blasting. The men aver that they cannot earn enough 
money to keep themselves under the new system, whereas, on the 
other hand, I have information of a definite character that such 
of them as will work can earn as much as 17s. per day after payin 
their trammer, If only three days per week be worked their total 
earning would not be very bad. 
: On the 1st instant the Sheffield Coal Company issued circulars 
giving a further reduction of prices. The new figures are: Picked 
branch coal, 13s., 1s. down; best Birley Silkstone, 10s. 6d., 6d. 
lower ; best picked Birley cubes for London, 10s. 10d., 6d. reduc- 
tion ; screened Silkstone nuts, 6s., no change; screened seconds 
coal, 7s., 6d. lower ; coke breeze, 10s,, no alteration ; hard melting 
coke, washed, 18s., same; and unscreened slack, 3s,, no change ; 
all per ton of 21 cwt. at the pits. 

The Bessemer and Siemens steelworkers are also understood to 
be included in the notice—which, in fact, affects all classes of iron 
and steei makers, and all the workmen except such as come under 
the designation of the ‘‘nine hours’ men.” The notices fall in at 
Easter, when there will be a week’s holiday, and probably a further 
week or fortnight’s closing of the works for stock-taking pur- 
poses, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE improvement that commenced to set in about a fortnight 
ago in the pig iron trade of the North of England has been main- 
tained since that time, and at the present moment makers are 
disinclined to sell No. 3 for less than 49s, per ton. At the weekly 
ironmarket at oper y on Tuesday, this quality was offered 
in an early part of the day for 48s,, but at the close, strong holders 
stood out so persistently for more money that the market closed 
with No, 3 at 48s. 9d. to 49s., and the latter is regarded as the 





official quotation. This is an advance of fully 1s. 6d. per ton on 


the that ruled a month ago, 
0 has occurred in the finished iron trade. Most of the 
rail mills in the district are still inoperative, and confusion is 


likely to become more confounded by the near eon the 
question, which was settled in January last Ww Mr. Edward 
Williams and Mr. Mund M.P., on the basis of 7s. 6d. ton. 
The operative members of the Board of Arbitration and ili 
tion in the finished iron trade of the North of England, have given 
notice to their employers that they will make application for a 
reconsideration of the wages question by the arbitrators, The 
latter reduced the wages of ironworkers, under their award 
of January last, to a point even lower than they had reached 
since 1868, and the ironworkers were so dissatisfied with 
this result that they threatened at some of the principal works to 
— work altogether. In making their award Messrs. Mundella 
and Williams expressed the belief that it would tend to a restora- 
tion of improved trade ; but this result has not in the least degree 
been realised. The ironworkers will now probably argue that, as 
the object with which their wages were reduced has so manifestly 
failed of attainment, they should be restored to the point from 
which they were reduced at the date of the last arbitration. In 
any case the position in which the arbitrators find themselves 
laced is one of a very difficult and perplexing character, and there 
likely to be more confusion should the award of January last 
be made to extend over the next three months, 

The works of the Darlington Iron Company, the Britannia Iron 
Company, the North Yorkshire Iron Company, theStockton Rail Mill 
Company, the West Hartlepool Iron Company, and Messrs. Hop- 
kins, Gilkes, and Company, are all doing very little, while other 
works are completely idle. The plate trade is duller than it was, 
although the Consett Iron Company, the Skerne Iron Company, 
and Fox, Head, and Company—the three principal plate- 
making firms in the North—are all doing a very fair and steady 
business. 

On the three northern rivers—the Tyne, the Wear, and the 
Tees—there is a fair amount of work still on hand in the ship- 
building yards, but it is getting much scarcer than it was, and the 

for the are very far from encouraging. Above 





100 men have been paid off at the large ry oy toe establish- | sh 


ment of Messrs, Mitchell and Company, on the Tyne, while 100 
more have got notice to leave. At Jarrow, the great works of 
Palmer’s Iron and Shipbuilding Company are now actively employed 
in the construction of the gunboats recently ordered by the Govern- 
ment, but otherwise they have very few orders on their books. 
The shipbuilding yard of Gray and Company has this week been 
closed, the men having suspended work on account of the employ- 
ment of an overseer whom they did not like. This occurrence has 
been rather strongly animadverted on throughout the district, and 
the prevailing opinion very properly is that men who voluntarily 
throw themselves out of employment at a time like the present, 
when work generally is so scurce, are entitledto no sympathy or 
consideration. 

Notice of a reduction of 74 per cent. has been served upon their 
workmen by Messrs, C. Tennant and Company, chemical manufac- 
turers, Hebburn-on-Tyne. At the lead works of the same place 
the men commonly called separators have accepted a reduction of 
33. per week, 

Robert Jacques, of the firm of Messrs. Jacques and Company, of 
the Richmond Ironworks, Stockton, has been under examination 
this week at the Bankruptcy Court of that town. The bankrupt’s 
statement shows £38,342 liabilities against £5864 assets. The 
Registrar finding what he styled culpable favonritism on the part 
- the bankrupt, declined to allow him to pass his public examina- 

ion. 

There is no change in the aspect of the coal and coke trades. 
Both alike are extremely dull, and prices are generally admitted 
to be extremely unremunerative. ‘There is some talk of dividing 
the soft coal from the hard coal interests of the county of Durham, 
and placing each under a separate committee. It is generally 
claimed by the soft coal proprietors that as the produce of their 
collieries is more easily got and requires less skill than the getting 
of hard coal, there should be distinct rates of payment for each. 
At the present time a uniform rate of wages is being maintained 
among coal miners throughout the country. 

The ironworkers have not yet taken any steps to appoint a 
successor to the late Mr. John Kane, their general secretary. 

It is considered rather a healthy sign that in the receipts for 
mineral traffic of the North-Eastern Railway, for the week ending 
Saturday last, there isan increase of £4601, as compared with the 
corresponding week of 1875. 

The returns of the Cleveland Ironmasters’ Association for the 
month of March show an increase of production equal to 16,000 
tuns as compared with the corresponding month, and an increase 
of 2600 tons in the stocks in makers’ heads, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
TOWARDS the close of last week the iron market showed some 


_improvement, and a fair business was done at slightly firmer rates. 


The exports show asmall increase, but the trade must yet be 
described on the whole as dull. The warrant market on Friday 
was firm, Business opened at 59s, 6d. cash, and in the course of 
the day 59s, 9d. was obtained. On Monday the market was idle, 
with little or no business doing, and prices receded in the afternoon 
to 59s, 6d. without calling forth purchasers, The market was 
firmer on Tuesday, with a fair business at from 59s, 3d. to 59s, 74d. 
cash. On Wednesday the market was quiet, with business at 
59s. 6d. cash, and month fixed and open, closing buyers, 54s, 44d., 
— 59s. 6d, To-day (Thursday) is a holiday, and market is 
clo 

The prices of the principal makers’ shipping brands are the turn 
better. G.m.b., Nos. 1 and 3, improved 6d. each; Gartsherrie, No. 3, 
rose 1s.; Summerlee, No. 1, improved 6d.; No. 3, 6d.; Langloan 
No. 3, rose 1s.; Carnbroe, No. 3, improved 1s.; Monkland, Nos. 1 
and 3, rose 6d.; Clyde, No. 3, improved 6d.; Govan, No. 1, rose 1s.; 
No. 3, 6d.; Calder, No. 3, improved 6d.; Eglinton, Nos. 1 and 3, 
rose 6d.; Dalmellington, No, 3, improved 6d.; Shotts, No.1, rose 1s. ; 
— hence age aia 

e imports of Middlesbrough pigs at Grangemouth during the 
week ending the 1st inst. amounted to 4805 tons, being less 
than in the previous week, but showing an increase of 1735 tons 
as compared with those of the corresponding week of last year. 
Since Christmas there is a total increase in these imports of 
15,185 tons, The ay ta of pig iron from Scotch ports for the 
week were 9529 tons, being 1345 more than in the previous week, 
but 1651 tons short of the export for the, corresponding week of 
1875. These shipments show a total decrease on the year to date 
of 25,272 tons. 

Of the manufactured iron trade generally no good account can 
as yet, Tamsorryto , be given. Even in cases where makers 
totally disregard the uominal rates, and offer to accept work at 
unprecedentedly low prices, their success in —s orders 
small indeed. I have heard it several times asserted during the 
past week, in quarters where the best information is to be had, 
that unless an improvement should take place before very long, 
makers will be compelled to lay off a number of their milly. An 
exception to this very backward state of matters exists in the case 
of the malleable trade in the Motherwell district. There a con- 
siderable number of furnaces and mills have been set going since 
the beginning of the year, and the trade is so _ that double 
shifts are now being employed at all the works. A prosperous 
summer is looked forward to in the district. In some branches 
of the engineering trade an improvement is observable within 
the last week or two, Founders are in most instances 
moderately well employed, but marine e have com- 

ee ee work in hand, mh shi, pay Pray oan 

@ prospects are anything but cheering depart. 
ment, At the locomotive works telenging to the railway com. 





panies, as well <s at the private works of the same sort, a large 
amount of work is | turned out at present. Pipe founders 
continue pas, and are to do so for a considerable time to 
come. The foreign shipments from the Clyde last week consisted 
of £3000 worth of machinery, £6500 of pipes and tubes, £1500 
of castings, £1600 of galvanised iron, £2900 of bers, and £600 


eous, 

The coal trade is a little more active in its foreign department, 
the larger freights being a to Quebec, but the shipments 
there are not = so large as often been the case at this season 
of the year. Home demands are of a steady, though not a very 
ext & character, and prices have sustained very little change. 
House and steam coals are obtained wholesale and f.o.b. at from 
8s, to 10s. 6d. per ton ; splint, 8s. to 8s. 9d.; main, 7s. to 7s. 6d.; 
and smithy, 13s. 6d. to 14s. In Glasgow, household coals of the 
first quality are delivered at from 14s. to 16s. 6d. per 24 cwt, 
Most of the collieries in the counties of Fife and Clackmannan are 
working full time, but the demand for all kinds of coal is limited, 
and in some places considerable additions are being made to stocks. 
The export svason has opened very languidly, and though ‘vessels 
are Fo gue and freights cheap, foreign orders are not coming to 
hand in encouraging numbers. Prices are lower at the pits, but 
the impression is general that purchasers are holding back in the 
belief that further reductions must be made shortly. 

No dispute of any consequence exists at present among the 
miners in the West of Scotland, but the question of a reduction of 
wages in Fife and Clackmannan is causing considerable uneasiness. 
The proposed reduction is one of 15 per cent., upon which the men 
have been working in the hope that the matter would be settled 
by arbitration. At a meeting held a short time ago, the masters 
offered as a compromise to be content with 10 instead of 15 per 
cent. off present wages, but this offer was rejected, the local 
leaders preferring to refer the question for advice to the council of 
the Miners’ National Association. That body, at a meeting 
held in Manchester, appointed a deputation, consisting of 
Mr. Nixon, Northumberland, Mr. Crawford, Durham, and 
Mr. Gillespie of Falkirk (the latter secretary of the Stirling 
and Linlithgow Miners’ Union) to wait upon the employers, 
it being stipulated that if they refused to come to terms, the men 





ould be advised to give in their notices, and depend upon the 
asssociation for support. The employers held a meeting on Mon- 
day to decide what steps they should take in the circumstances, 
and their decision was, that while they were willing to confer 
with the miners of the district with reference to the reduction, 
they declined to hold any intercourse or to meet with outsiders on 
the subject. Now, the whole of the men forming the deputation 
of the association are outsiders; and in their refusal to meet 
them, the coalowners of Fife and Clackmannan are‘ simply 
tages out the policy which has all along been strenu- 
ously ered to by Scotch coalmasters generally, not to admit 
any ie we to interfere in the arrangements between them and 
their workmen. What may be the ultimate result of the quarrel it 
is impossible to say ; but one thing is at least certain, and that is 
that the employers would not lose much by a strike, because it 
would enable them to clear off the large accumulations of coals 
now lying at the pits, and besides they would be sure in the end to 
succeed in lowering the wages, even though the Miners’ National 
Association should sacrifice many thousands of pounds upon the 
issue. 

It has been arranged to hold a local industries exhibition, 
including, of course, machinery, in connection with the meetings 
of the British Association, which commence in Glasgow on the 
6th of September next. 

At the annual meeting of the Glasgow Science Lectures Asso- 
ciation, held on the 30th ult., Mr. John J3rown, the secretary, sub- 
mitted a most satisfactory report, which showed that the lec- 
tures of the past season had been a success poe and that 
the attendance had ranged from 2000 to 2700. The lecturers 
secured for next course are Professor Allen Thomson, Dr. Odling, 
Professor Balfour Stewart, Mr. R. A. Proctor, Professor Tyndall, 
and Sir John Lubbock, and the co-operation of the Greenock 
Philosophical Society has been obtained to an arrang + under 
which four of the gentlemen named will also deliver their lectures 
in that town. 

Mes rs, Laidlaw, Son, and Caine, of Glasgow, have obtained the 
contrac: for the pipes, and Messrs, Stewart and Creber, of Dundee, 
that f r laying them, in connection with the water supply scheme 
of th. t»wn of Motherwell, in Lanarkshire. The first contract 
amounts to £6484 13s, 9d., and the second to £6741 3s., and it is 
expected the work will be eompleted within the engineer’s original 
estimate of £15,000. i 

Thirteen vessels of 10,700 aggregate tonnage were launched on 
the Clyde during the month of March, as against twenty-five 
vessels of 15,145 tonnage in the corresponding month last year. 
The trade is dull. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue chief subject of conversation this week in the iron world 
has been the prominent subjects of interest brought forward in the 

roceedings of the Iron and Steel Institute, as given in THE 

INGINEER of last week. One of the leading gentlemen of the 
county, speaking of these p' ings, remarked that it redounded 
to the credit of the Institute that they threw open to the world 
the various novel discoveries of the most eminent of their body, 
and did not reserve anything. In so doing he thought the 
Institute acted a noble part, and was entitled to the hearty 
support of the whole ironmaking world. 

oo at Dowlais that a movement is on foot for transferring 
the molten iron from the furnace to the converter, by which some 
of the most hopeful believe steel rails can be made at fully 30 per 
cent, less than at present. : 

The difficulties at Dowlais consist in, as Mr. Menelaus observes, 
the furnaces a of a heap, and the converters the same, but 
a railway is now being pre for conveying the molten iron in 
proper vehicles; and as the molten iron will retain its fluidity for 
a considerable time, this arrangement will answer admirably. I 


have heard—but the rumour, like many others, can scarcely be relied 


upon—that the Dowlais Company are in treaty for Penydarran. It 
would be well if there was even a modicum of truth in the report. 
Penydarran would suit admirably well asa tin works, ample water 
power being at hand ; but the place lies under the disadvantage 
of being in part freehold and in gost leasehold, and the lease, I 
am given to understand, is a very short one. 

The state of trade, both coal and iron, continues bad. The 
average working of the chief coal ports is two days a week, and in 
the case of several house collieries a complete stoppage has taken 


ce. 
mes hill Colliery, ony has worked but little of late. The 
Dowlais collieries in the Owmfelin Valley are the best Ihave seen 
ds regerds energetic yore | Large quantities of bituminous coal 
are sent daily to the works by the new line. The Ynysouen pit 
has been rity oy of late, the men objecting to the double shift 
system. On Monday evening the dispute was brought to a close, 
and I am glad to report that the place is in full work again. 

The straighteners’ movement is at an end, and the Mon- 
mouthshire works are getting brisk again. The chief reqvirements 
in the iron trade are steel rails and pig iron. Iron rails are in 
little demand, and one of the principal ironmasters said this week 
that at — quotations no one could make without loss, 

The Pentre collieries are stopped on account of some dispute 
with the men about allowances. * 

The Grange Ironworks men, Cardiff, have been on strike for 
alittle time,jbut work will be resumed by the men on ‘pray kone 
ee = © ae ae e 

nwor 


The Forest of Dean cclliers have had notice of another reduc- 
tion of 5 per cent, At present this notice will apply only to 
Morrison and k’s men, near Coleford. 
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a CURRENT OF IRON AND STEEL. 
prices are corrected up to last night, but it should be 
borne in mind that in many cases monte Ape to quote different 
terms for special contracts. It is obviously imp to specify these cases 
and terms, or to give more than the quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG [RON AND PUDDLED BABS. 


ScoTLaxp— 
erate Se. 1 
3 


G.m.b.—No. 1... 
No. 3 +. No. 
Gartsherrie—No. 1 Eglinton—No.1 .. 
No. 3 No. 3 
Dalmnellington—No Ps 


No, 3 .. 
At Ardrossan. 
Carron—No. 1 oe oe 
Do., ayy 4 selected 
At Grangemouth. 


Shottse—No.1.. .. «. 


No. 
at Leith. 
Kinneil—No. 1 
ae No. 3 
No.3 3 At Bo'ness. 
‘The above at Glasgow, 
deliverable alongside. * 
Govan—No.1.. .. .. 3 No.2 .. co co o 
Yo. 3 .. _ - ww © No. 3 eo 08 oe 
At Broomielaw. No. 4, foundry 
s Q No. 4, forge .. 
@Calder—No.1.. .. « 311 0 : 
NaS... .- .. 31 9] ‘homaby.. 
At Port Dundas. 

Messrs. Wurrwe.t & Co.'s Stockton net prices (on trucks) are -No. 
£2 las. 0d.; No. 3, £2 98.; No. 4 Forge, £2 88. “Thornaby” No. 
Forge, £3 net cash. 

Messrs. Botckow, Vaucuan, & Co.'s net prices, f.o.b, are, for 
£2 lis; No. 3, £2 88. 6d.; No. 4 foundry, £2 $s ; No. 4 forge, £2 7s. 
£ 8. d. £ 
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1 6 to 3 

0 to 0 
0 to 0 


ye 
SoF 
Q 


~ 
aonrwoonvos 


Coltness. ee ~; 1 


to Store co cet 


3 
.* . 
No. 3 


SASSSAGD: 


= 
wt 


ww 


No. 
Monkland—No. 
Yo. 


Chapelhill—No. 


= oo OS me CoS 
Circeenwewenvnenwwnewune 


¢ 
a 
oe 
- 
© 
EZ 
S 
& 
| 
Z 
° 
~ 
es 


CLEV ELAND—Prices at works— 
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Wates—No. 2, f.0.b., Newport . ee oe 
Forge (at works) ° ee oe 2 
Common pig (at works) oe eo 2 
Best native ore (at works) . 2 

Beth, —-. delivered in Aberda 

eo 8 0 to 3 
2 6 to 3 
3 0 to 3 
3 0to 3 


Deraysiire.—No. 1, at Sheffield oo 
No. : . oe oe oe 
Lancasuire, delivered in Manchester.—No. 3 
No. 4 
Seuarsve, at works, 2} dis, for prompt cash— 
Millom “‘ Bessemer”—No. 1.. oe o 


No. ee - 


Gaon coocm eZ 
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7 
2 
16 
re. 
0 
7 
2 
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No. 3 .. oe oe 
Ordinary No. 3 . .. 
No. ee 


No. . . ee 

Mottled and white.. . on 

Maryport—No. 
No 


3 
4 o- o- 
5 . - 
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Mottled s ane white.. 
** Bessemer ” "—No. 1 
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Puddied Bar— 


Waces.—At works ee oe oo £5 


MANUFACTURED IRON. 
Ship Plates— 
Pearson & KNOWLES 
Giasoow, f.o.b. se oo oe 
MIDDLESERO’, at works oe oe 


Boiler Plates— 
* WARRINGTON,” to 5 cwt. each ages oe « 10 5 0 
Do. best best ee - oe oe » lt 5 @ 
Do. treble best «- 13 0 
2} per cent. discount for cash. The Pearson and Knowles Co.’ prices 
of Mished iron include delivery at station in Liverpool, Manchester, or 
Ww m, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Bowtixe & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill. The Low Moor Company deliver in London 
at 10s.; Liverpool, 7s. 6d ; and Hull, 5s per tonextra. £8. d 
Under 2}cwt. each .. . a a per cwt, 
24 cwt. and under’ cwt. .. ee oe ee ° 
3 ewt, Shewt. o- .- ° ee 
3} cwt. 4 cwt. ee oe oe * o- 
4 cwt. 5 cwt. ee o oe . e 
5 cwt. 6 cwt. oe ee 
& ewt. 7 cwt .. o oe ee a 
7 ewt. and upwards 0” oo oe oe oo ee 
Plates exceeding 6ft. wide, 2s. per cwt. extra. Hammered and 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 5s. 
Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“ Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and 7 12 
30 superficial feet, per ton at works .. ee rd 
Best best . oe oe oe oe oe 13 
Best best best. “to 4 ewt. ee ee oy o° oe 16 
Special, to3cwt .. 18 
Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
Best, per ton om, at works .. ee 14 
Best best ° oe oe oe oe eo. 15 
Best charcoal.. ee ee o- oe 23 
CLEVELAND oe £9to 9 
Wa es, at Aberdare—Coke pl utes oe ee o. 20 
Giascow, f.o.b. . ee ee oe - £9 Os. to 9 
Angle Iron— 
Bow.ino & Low Moor (terms as above). . perewt. £ 
L and T iron, not exceeding ten united inches .. 1 
For each additional inch extra per cwt., 1s. 
“WARRINGTON "—less 24 per cent. for cash—from 1 
by | by } to 3} by 3}, perton .. ee . 
Best boiler do., per ton ee *e 
Wuitwe t & Co. (less ie discount) per ton” ee 


st ee ee oe oe 
Best best boiler 
“ Monmoor ” (at > e works) up to eight ‘united "inches 
Bes ee ee eo oe 
Best best = 7 oe 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. to 10in., 20s. extra. 
CLEVELAND .. oo oe oe «- &£7 10 to 
Ear or Dup.ey (terms as below) :— 
* Round Oak,” not exceeding Sin, wide—Single best 
” ” » Double ,, .. 
” ” » Treble ,, +. 
Grascew, f.0.b. .. oe ++ £8 5s. to 
ABERDARE * ee 7 0 to 


Bar Iron— 
Bow tno, Low Moor, & Tayior Bros, (terms as above). 
per cwt. 
Fiat, round, or square, to 3} cwt. oe oe oe 
Do. , 8} to 5 owt. ee ee oe * oe 
Do., 5 cwt. and upwards .. . e 
Flats—liin. by. fin. and upwards.. 
» under gin. thick to}jin. .. 
» under in. to fin. ee oe 
»  underjin. . os 
For each din. less than iin. wide extra, 10s. per 
Squares—tin. and upwards oe ee oe 
- 7-l6in. oe oy oo 


~ and 5-idin. .. oe ee 


Oto & 


: Co. best (2} dis. for cash).. - 10 5 O 
£8 10s. Od. to 9 ° 
£7 10s, Od. to 8 vu 


esooeoooe 


~ 
ovceo 


~ 


8. 
5 


Roun: im and upwards oe 
a 9-l6in. and jin. .. ee 
»  7-léin. and in 
= 5-16in. o ary oe 


din. .. ee 
Rivet, same price as above. 
Chain iron, same sizes as above, extra per cwt., 2s. 
Best bars and rods, extra per cwt., 3s. 
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“ Monmoor,” at the works, per ton— 
Bars, jin. to 3in. ead aateganne, or tiGln. flat 
” ” ” ” 
” ” 


Best best = 
Rivet iron, usual sizes.. .. + phe 
Best best 


or x extras. 

Grascow, f.0.b. .. oo oe 
Barrows & Sons, at works, on ton ‘short : 

Rounds and squares, jin. to 3in. 

Flats, lin. by jin., to éin. by ljin. 

Best ee oe 

Best best ee os ee 

Best scrap oe oe 

Best chain oe oe 

Best best charcoal .. 
Eart or Dup.ey, 2} dis., f.o. b, at Round ‘Oak— 

** Round Oak,” rounds up to gin... . ee . 
Single best o . 
Double ,, ee *. 


” ” ” 
” ” ” 
ae - se ° 
Rivet iron—Single best’ .. oe ee . 
Treble 
On separate orders of less than 5 owt. ‘per ton extra, 
Wa es, at College Works, Cardiff—Coke bars, best .. 


Merchant Bars— 
“ WaRRINOTON ” (2} dis. for cash) per ton— 
Flats, from lin. to 6in. wide by jin. thick and wee 
Rounds and squares, from }in. to 3in., best 
Do., treble best .. ee oe 
Delivery ‘prices aa above. 
Wuitwe t & Co., f.0.b. (24 dis. for cash), per ton— 
Crown quality .. ee ee ° es ee 
Best oe ° ee ee ee ee oe 
Rivet iron . . e ° oe 
Crown quality, a Thornaby”. o ° ee 
Best -° oe oe . ° ee 
Best best”. 
a ag ey 4 Iron Company, f 0. ’. " Carditt or Nowpert 
No. 2 bars, f.o.b. Cardiff ee *- ee oe 


Sheet— 
“‘ Moxmoor,” to 8ft. long by 3ft. by 20ft. w.g., per a | 
at works .. ° oe ee oe oe 
Do., best .. oe ee ee ee oe oe 
Do., best best ee oo oe e ee oe 
Usual extras. 

Barrows & Sons - to 20 w.g., per ton short, at works . 
21 to 24 w.g. oe oe 

25 to 27 w.g. o o- 

Do., best . oe oe ee extra ee 

Do , best best ee ee ee os ee 
Do., best charcoal .. oe ee e 


E. P. & W. Batpwin, at works : 
“ Severn " "Singles to 20 w.g. 
“Wilden” ,, o <j an 
” “BB”... 
i “BBB” 
- = on cha arcoal” 
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Doubles to 241 w. 4 308.; and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “‘ E P and WB” per cwt... 
“Unicorn” .. oe ee oe oe 
Coke Tin—‘“‘ Stour ” ° e 
Messrs. Baldwin's terms are 2} dis. - eats on 10th of ‘the mont 
following delivery. 
Pearson & Kyowies Co (terms as ubove)— ! 
“ Dallam ”"—Singles, to 20 w.g. perton 11 
Best, 10s.; best best, 308. per ton extra. 
CrowTuer Bros. & Morcan (at works)— 
Coke Tin—Singles, to 20w.g.,to 12vin. by 36in, p. ewt. 
Doubles, to 24 w.g., to 9in. by 36in, 
Trebles, to 26 w.g., to 84in. by 33in... .- 
Charcoal Tin—Singles, as above oo ee 
Doubles o ee ee 
Trebles a oe 
Do. Best singles, as above oo 
Best doublcs = oe 
Best trebles 
Terms, 2} dis. for cash on 10th of the month. “Orders of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 


J. Tixn, Bristol, delivered in London, os dis. for cash— & 8. 
Doubles .. 
Trebles .. ee o - 

WaLes—Treforest Tin- -pli ate Works— 

Charcoal tin (at Cardiff), per cwt. » £1 0 Oto 
Lydney (at works) .. e . £1 1 0 to 


Engine Iron— 
KirksTALt Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per ton. 
2a £4. 
Rounds, from }in. to 6in. diameter .. +» 20 0 to 22 
Squares, from fin. to 5in. 20 zl 
Drawn hamme bars, as above, ‘per ton extra 
Rivet iron +e ee 
Angle iron, 1}in. to din. . 
Forgings—Plain shafts under 5 cwt. 
9” 10 ewt. 
jae 20 ewt, 
* 30 cwt. 
40 cwt. -. 34 
Plain shafts, ‘above 50 cwt., prices ‘according 
to weight and dimensions, 
Piston rods, under 5Scwt. «. oe ee 0 
in Mowe « co ve 0 
20 cwt. oo. oe aT 0 
Cranks, under 5cwt. .. om o es 0 
l0 cwt. oe oe . «- 30 0 
0 
0 
0 
0 
t. 
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og Cr. a8. oe oe 
20cwt. «. o oe 
Crostnends, under 5 —_ oe or ory 
10 cw oe oe oe 30 
“all other uses ‘aaneting to pattern and weight. 


Nail Rods—G.ascow, f.0.b. os ee oe 
Rails—Gtascow, f.o.b. oe ee o 
CLEVELAND oe oe 
Wal es—Tredegar Tron Company ee o 

f.0.b. Newport or Cardiff, 
At Aberdare and Merthyr (Daven- 


” ” 
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port) .. oe +. o ory 
For colliery sidings .. ar ee 
f.o.b. Cardiff. Coe. 
Bridge rails to 30 lb. id yard run 
(at works) . oe oe 
Fishplates (at works) oe ee 
Railway Chairs—G.asoow, f.o.b. sae 
Pipes—G.asoow, f.0.b. ee oe oe 


STEEL. 
SHEFFIELD—At works— 
Spring steel ee oe oe 
Ordinary cast rods oe 
Fair average steel ee 
Sheet oe . o 
Second-class tool. . o 
Best special steels 
Fine rolled, for clock springs, &e. 
Rails—Siemens (at works) .. 
Bessemer, ordinary .. 
Do. superior .. 
Do. best .. oe 
Warrs— 
Rails, f.o.b., Cardiff or Newport 
Rails, at works (D. Owen) 
Best, from 401b. per yard, at “works 
(Davenport) .. oe oe ee ee 


PRICES CURRENT OF MISCELLANEOUS METALS, 


Copper— 
raisin ili bars .. ee oe tage oe 
BS. ‘tagets . oe ee 
Tough cakes or bars ee oe 


Tin— 
Straits ee 


British .. 
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ret nglish 
fuel te 
Antimony— 
Regulus star vt is : 
Spelter— 
ilesian 


0 
Quicksilver .. +  perbottle . 10 0 


Phosphor Bronze—Bearing metal per ton 


0 

0 

400 

2410 0 

English .. os hats So ais ition 24 
0 

0 

Otheralloys ..  .. 0 


, ee ae 
£130 to 145 0 


PRICES ‘CURRENT OF COAL, COKE, OIL, &c. 


Coke— £3.4. £38.4d. sd £58. 
Cleveland, at pits 0 12 0..0 London—Best .. rH Ov r os 
Derbyshire . « eo 0 +9 ther sorts .. 0196..1 0 
Wales 0 South Yorkshire—At the pits— 

Best ordinary... 012 0.. 

Converting ., 0 

Slac! 


~ 


2ao occu’ 


13 
010 


~ 


Best Rhondda— 
No. 8 oe 
Gas coke. yat works 0 
Sheffield 01 
Coals, best, per ton— 
Birmingham .. 013 
South Durham... 0 5 
Derbyshire— 
Best (at pits) .. 
Converting .. 
Other sorts 
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Wales, allat pit’. 
Steam 
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0 
| 0 
| House .. o 0 
Small steam .. 0 

0 
4 
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Do, bituminous 
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elt to thiged:. 31 
Linseed 2 
Olive, Gallipoli .. 
Spanis 


‘0 | 
0 76 Palm . 

Dross e +0 30) Rangoon engine 

(C. Price and 

se oe a ’s), Pr gal. 
ousehold, per ws k apese 

24 cwt., delvd. toss. 015 9 sae 4 Buel | gg 

Do., wholesale, 

per ten.. 
Splint «. o. 
Steam .. 


oo 
o esconcs 


Glasgow—At the pits— 
Ellcoal, per ton 0 
Main - 0 
Splint eg 0 

0 


0. 
3 
6. 
9 
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5 0..38100 


bo 8009 rown «. «- 3619 0,.26150 
Foreign pale .. 38 0 0..39 0 0 

: ee 8 Brown «- 0 00..0 00 
) 9 Sperm, bod, -« 0 00..0 00 
Wishaw main... 0 70..0 76 Ph South’ 
mithy .. .. 0136..0 13 pale .. { 4 10 0..85 0 0 


+. 29 00..8000 

Lancashire (Wigan pit prices)— o 23 00..000 

Arle > o- 82 00..3400 

Pemberton aft. -- 30 00..5400 
Furnace 


°D Petersburg, 52 15 0..53 0 0 


Bur, ee vd } a 
Slac eo ee od Old .. .. +. 50100..5100 





PRICES CURRENT OF TIMBER. 
1876. | 


Per Load of 50 cubic feet. £ 8. 
Baltic Fir Timber— 
MRED coweccse 
Dantzic and Memel, crov 
mi iddling «. 
Good do. and dnd 
Common middling. 


1876. 
Per ae standard. £8 £5. 
Deals, &c, (cont — 
Quebec, 3rd d 919 lLlo 
ee Honea ‘pine 
2nd di 


3rd a 
Ist spru 
2nd do 


ee 


euseusceca 


3rd do. 
St. John’s, spruce .... 
Nova Scotia and Prince a 
ward’s Isle, spruce 
United 8, pitch pine P planks. 
Staves, ene of vi 


Stettin ..... 


~ 
ee 


cocecccwunwmsocoou cous 


Memel crown .... 


Dantzic and Statten, crown. .. 
Brack & unsquared 


Odessa, crown. .....++++ ++ 200 
merican Dantzic, Btettin, and aad 150 
Red pine for yards and spars Canadian, standard pipe . rn) 
Mixed and buiiding.. 
Yellow pine, large ° 
Waney board .. 

Small .. 


pel 
Canadian, puncheon . 
Bosnia, single barrel . 
Wainscot Logs, per 18ft. 
Riga, crown ibe. = bien) 
Brack 


ett 
“as 
= 
- 

cs oo sesecoe 


ee 


Pitch pi 
De. hy as and spars 
k 
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~ 
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Memel, crown. 
Brack 


~ 


Lathwood, per 
Petersburg . ee 
Riga, Dantzic, “Memel, &c. .. 

Mahogany and Furniture Woods 

Per superficial f foot, 
Mahogany, Honduras, cargo av. 
Mexican, do. . 


ce Boe 


Quel 
New rasewiek & P.E. Isle 
Small averages ..... 
Masts, red pine ..... 
Poe _— inrge 
Oregon 
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Cedar, Cuba 
"Honduras, td si ee 
Peucil. ordinar, 


me. cao Walnut, Italian. 
Wyburg, do, .... Black Sea. 
pd incre and Riga, white., Canadian . 

Christiana, yellow and whitey Maple, bird’seye ... . 

deals, best sorts ... Satinwood, St, Domingo ...... 

Norway deals, other sorts. eee Per ton. 
Bau all sorts. |] Satinwood, — . 

Swedish deals, mixed 
3rd... 


~ 
eo coocoee 


tnt 
an 
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Inferior 


Puerto Cabello. 
atte i cddecssanscoen Lignum Vite, C. St. —— 
Hand-«sawn deals .... Ebony, Ceylon . 
Hand-sawn battens... African billet 
Dantzig crown deck deal , per Cocus wood, Cuba . 
dott. Boxwood, Turkey .. 
Brack 
Pe S Pearterg standard. 
Quebec, 1st ‘ight ple. - 21 0 Blo 
and di 18 0 1515! 


Lancewood spars, each, fresh 
Do., ordinary tofair.... 
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ITALIAN TramMways.—The Milan Tramways Congeny oe move 
obtained the concession of the tramway for horse traction 

to Tradate, by Saronno. M. Otlet, who had already obtained tho 
concession ‘of a tramway from Genoa to Sanpierdarena, is now 
authorised to continue it to Bolzanetto ; the works of the extension 
will include a tunnel. 

Socrgety or ArTs,—A conference on the subject of the _— 
and sewage of towns will be held by the Society of Arts 
Tuesday, the 9th May next, at eleven o’clock, and continue on the 
following day. The object ‘of the conference is to discuss existing 
information in connection with the results of the systems already 
adopted in various localities, to elicit further information thereon, 
and gather and publish for the benetit of the public generally the 
experience gained. The introduction of untried schemes will, 
therefore, not be permitted. The discussions will be taken 
separately on the following divisions, with the various methods of 
treatment which have been tried :—(a) Water-carried sewage. 
(0) Dry sewage. The arrangements are in the hands of an influen- 
tial committee. A circular asking for information has been issued 
by the committee to the mayors, town clerks, chairmen and 
medical ofticers of boards of health, and other sanitary authorities 
throughout the kingdom. The committee desire to obtain the 
fullest possible information in reference to the different methods 
of dealing with the sewage in the respective towns and localities. 
and, in addition to the replies to the queries circulated, will be 
glad to receive short papers or memoirs embodying any further 
experience which may be supplied. Representatives will attend 
from the principal towns of the kingdom, and the conference is 
expected to be alarge one. These meetings will be followed by a 
sanitary conference, to be held by the British Medical and Social 
Science Associations, on the ensuing days, in the rooms of the 
Society of Arts. 


THROAT IRRITATION.—‘‘ The throat and ——— are 
liable to inflammation, causing soreness and dryness, tickling pom. 
irritation, inducing cough and the voice. For these 
— use glycerine in the form jujubes, Glycerine, in 

ese agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. and 1s. boxes (by 8 or 15 stamps), and tins 
1s. 6d., labelled ‘‘ James Epps and Co., a pee aad Aare” 
48, Threadneedle-street, and 170, Piccadilly, Lo: ”—[Advt.] 
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HISTORICAL NOTES ON ROLLER SKATES. 
No. X. 

Wuertuer the Mr. John Fenton, of Indianopolis, who 
ted a skate on the 21st of July 1874, No. 153,249, be 
identical with the Mr, John H. Fenton mentioned in 
a former aragraph, we know not. In the following 
sketches fig, 1 is a side view, partly in section ; 
Fig. 2 is a front end view; and Fig. 3 is a hori- 
zontal section of Fig. 2, age. down from the line 
yy. Ais the foot-board. The wheels B B revolve in the 
forked bracket-pieces C C, which are attached by loose 
rivet connections to the hinged plates D D. E E are bed- 
plates, securely fastened to the foot-piece A by means of 
screws or rivets. These pieces E E are provided on each 
side with triangular or wedge-shaped ears F, which extend 
down on each side of the skate, as shown. The plates D 
and E are provided with ears G G', which lap past each 
other, as seen, through which the rod H' passes, so as to 
form a hinge joint with the bracket and plates D E. 
Between the plates D E india-rubber disc springs I are 
confined, one on each side of the centre of the frame F— 
see Fig. 2. The bracket piece C C and plates D D are 

















FENTON—1874. 


. provided with lugs J, which project outward, and receive 

the hanging wedge-shaped ears F between them. The 
india-rubber springs allow the foot-piece to rock from side 
to side, while the wedge-shaped ears F keep the brackets 
and wheels in position. The central rivet which connects 
the bracket D to the plate E allows the bracket and wheel 
to turn when the skate is thus rocked. The effect of a 
sidewise pressure of the foot is to —- the springs 
upon that side, and force down the wedges F, only one 
ps wa of which, viz., K, is inclined. The edges bear against 
the lugs on the wheel brackets, and affect the brackets and 
wheels only, the other edges L of the ears F being vertical, 
and in contact with the lugs J of the plates D D. 

Mr. Oliver F. Bowen, of Oberlin, Ohio, took out an 
American patent for the following skate on the 28th of 
July, 1874, No. 153,474. Fig. 1 is a pe Fig. 2 aside 
elevation, and Fig. 3 a section of one of the rollers. A is 
a flat bar having two cross-bars B C attached, the rear one 
B being permanently fixed, and the front one C capable of 
adjustment by means of a slot. —— angle pieces 
b b, cc are attached to the ends of the cross-bars B C by 
set screws passing through slots. These are for the pur- 
pose of clamping the skate to the shoe, and K, /, m, n are 


FICS 



























A 














BOWEN—1874. 


various devices for the same purpose. To the under side 
of the cross-bars B C are attached pillar blocks D E, in the 
lower ends of which are the bearings for the wheels F G, 
which are furnished with a broad india-rubber tire, held 
in place by the metal plates g—see Fig. 3. O O are side 
bars secured to the side of the pillar Blocks D E, which 
help to brace them. P P are arms jointed at a point op 

site the ankle joint, and provided with a strap to buckle 





round the leg. They serve to brace the ankle of the 
skater. It be noticed that the axles of the rollers do 
not converge, the inventor only claiming the general 

ent of the skate, as well as the mode of adjusting 
iv to fit shoes of different size and clamping it firmly to 
the foot. 

The skate patented in this country by Mr. Adolphus 
Frederick Spiller on the 23rd of July, 1874, No. 2574, has 
been largely used, and next to the Plimpton skate it has 
probably found more favour than any other. Fig. 1 shows 
the skate in side elevation. The rollers are carried in 
brackets B—shown separately in Fig. 2—attached to each 
end of the stock. Fig. 3 is a separate view of the axle, 
mmm m, being a plane circular platform — the 
upper portion of the body of the carriage C; nn, Fig. 3, 
show the arms forming a part of the body of the carriage, 
and through which the axle O carrying the rollers R R is 
fitted. It will be understood that when the skate is put 
together, the carriage is fixed to the brackets by the long 
screw 6, which also forms the central inclined axle on 
which the —e oscillates. The dotted line in Fig. 3 shows 
the hole through which the screw b passes. The barrel 
ett a spiral spring H, Fig. 4, having within it the 

aring bolt K. The bane not only holds the spring in posi- 
tion, but also serves as a protection against dust and dirt. 
The lower end of the spring rests against the shoulder of 
the bearing bolt K, whilst the upper part receives the pres- 
sure pc. pha to it by the regulating screw plug L, which 
is tapped into the upper end of the barrel g. the lower 
end of the bearing bolt rests against the circular plane 

latform mm mm of the carriage C. The spiral spring 
ulfils two important objects. Not only does it serve to 
give the skater an impetus, but it has the effect of bringing 
ack the skate to its central position when the pressure of 
the foot is removed. One feature of Mr. Spiller’s skate is 
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SPILLER—1874. 


the facility with which the controlling force is adjusted» 
according to the degree of efficiency acquired by the skater. 
In the case of beginners the cramping motion is not 
required to “ go easy,” but for figure skating free play is 
absolutely necessary. It will easily be seen that the more 
the sapien spring is compressed the greater will be the force 
necessary to cramp the rollers, and the reverse. The 
amount of pressure necessary to perform this manceuvre 
may be adjusted to the greatest nicety by screwing or 
unscrewing the plug L, access to which is obtained through 
a hole in the stock. The cramping motion of the skate 
may be further regulated by using a pressure bolt with a 
thicker or thinner head. We have taken this description 
from Mr. Spiller’s specification of 1874, but, as a matter 
of fact, the skates now made by him differ in a few slight 
details. It will not have escaped the attention of those who 
have followed these articles that the Spiller skate and the 
Plimpton skate bear a strong resemblance to each other. 
It is not surprising, therefore, that the rival inventors 
should have made their appearance in the law courts. Mr. 
Plimpton has obtained an interim injunction to restrain the 
proprietors of certain rinks from using the Spiller skate, 
whilst Mr. Spiller has commenced an action against his 
rival in the Court of Queen’s Bench for “ slander of title,” 
contained in notices issued by Mr. Plimpton cautioning 
persons against a Mr. Spiller’s skate. Under these 
circumstances, it would therefore be improper to offer any 
further observations on the question, but we may permit 
ourselves to remark that, by the irony of events, an 
eminent Q.C., having given a solemn opinion that the 
Spiller skate was most ‘decidedly not an infringement of 
Plimpton’s patent, happened to be subsequently retained 
on that gentleman’s behalf. Mr. Spiller, we understand, is 
himself a finished skater, and his performances at the old 
Cirque National, in Paris, where he has established a most 
successful rink, have been the source of very great attrac- 
tion. It has been recently stated, that in spite of the 
injunction, Mr. Spiller’s skate is still used on thirty rinks 
in various parts of the country. 

Allusion has been made several times during the pro- 

ess of these articles to Mr. Washington Parker Gregg’s 
our-wheeled skate. Not satisfied with his achievements, 
he took out three patents in the United States, Nos. 
153,945, 153,946, and 153,947 on the 11th of August, 1874, 
and also in this country on the 2lst of August, 1874, 
No. 2874, for a batch of further modifications of the same 
idea. We need not describe them, as they contain no 
novel features of interest. We simply put the patents on 


record. 

Mr. Frederick Wilkins, of St. Leonards-on-Sea, patented 
a skate on the 28th of August, 1874, No. 2942, the main 
objects of which are increased speed, facilities for turning, 
and safety against falling, as well as the power of passing 
over macadamised roads and other uneven surfaces. These 
objects are effected by the use of comparatively large 
wheels, the largest being placed under the arch or hollow 
of the foot, under or near a perpendicular let fall from the 
centre of gravity of the wearer, so that the principal weight 
will be borne by the largest wheel. The wheel next in 
front of the large one should also be next in size, the toe 
and heel wheels being much smaller, and not touching the 
ground except when the toe or heel is pressed down to 


obtain a forward or backward impulse, or when it is desired 


to bring the brake into operation, which is done by de’ 

ing the heel to a lower level than that required to bring 
the mid-wheel into contact with the ground. The wheels, 
either two or three in number, may be single, and 

in a line under the centre of the skate, or they may be in 
pairs. One or more of their number may be mounted on 
the castor principle. The inventor also describes a mode 
of lubricating the roller spindles, the bearings of which are 
furnished with se spiral curves meeting near the 
centre of the wheel. This arrangement will tend to keep 
the oil towards the centre of the wheel, and prevent it 
from working out at the sides, A guard or brush is placed 
in front of the leading wheel for eK of sweeping 
Paty | dust or any small obstacle. . Wilkins describes 
six different forms of skate, but a general idea of his inven- 
tion re § be gathered from his “street skate,” as he calls 
it, which is represented in the sketch annexed. The small 
rollers T are intended to raise the skate over any little un- 
evenness on the ground, and the front wheel is furnished 
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with a ratchet—not shown—to prevent it from runnin 
backward. §S is the brake. When fitted with a pair o 
large wheels, as shown by the dotted lines V V V, it may 
be used on macadamised roads. They may be fitted to 
other patterns, and used on ordinary floors, where the extra 
weight is not a disadvantage. The axles of these large 
wheels are inclined, so as to spread wide enough for the foot 
to be placed between them and nearly to meet under the 
foot. For further details we must refer to the specification 
itself, which is very minute, and contains no less than 
fifteen distinct claims. 

Mr. Charles William Webb, of Brighton, took out a 
patenton September 18th, 1874, No.3197, for a skatein which 
the front and back axles are connected by arms or levers, 
coupled together at the centre of the skate. Fig. 1 shows 
an underside view; Fig. 2.a transverse section through the 
line a b; and Fig. 3 a transverse section through the line 
cd. The footstock is indicated by the letter a, b b' being 
castings turning upon pivots c, which stand out at right 
angles from the under side of the sole, one near the toe and 
the other under the heel ; dd are plates of metal surrounding 
these pivots and fixed to the sole. These metal plates form 
smooth surfaces for the upper of the castings to rest 


.against. Each casting is formed with four descending arms 
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which carry at their lower end an axle e; rollers are 
mounted upon these axles in either of the three compart- 
ments between these arms, by which arrangement the skate 
may readily be adjusted to run on two, three, four, five, or 
six rollers, according as the wearer desires; ff are arms 
standing out from each of the castings ; these arms meet 
together and overlap one another below the centre of the 
be Near the end of each arm is a slot, and a pin g is 
passed through the slots in the two arms to couple them 
together, so that if one casting is turned in one direction 
the other will be turned to a corrésponding extent in the 
opposite direction, and the axles of the rollers will thus be 
caused to radiate to one side of the skate or the other, and 
cause the skate to run in a curved course. The arm f 
which is led back from the front casting 6 has a strap h 
secured to it; the strap is led over two rollers & at the 
sides of the sole, and is secured at its two ends to two 
plates 71; these plates have pins m m, fixed to 
them which pass down through holes in the sole. 
The lower end of one of these pins on either side 
of the skate rests on an incline » carried by the arm 
f, as shown at Fig. 2, When the arm / is parallel 
with the central line of the skate the plates are level, or 
nearly so, with the central ridge of the clog or sole; but if 
the foot is inclined to one side or the other, one of the 
plates 7 is depressed, and the pin which descends from it 
and bears on the incline forces the arm / to one side, 
whilst the incline on the opposite side of the arm lifis the 
other plate Z; ss are blocks of india-rubber below each 
plate 7. The strap A serves to keep the plates / connected 
to the clog or sole when the skate is out of use; or these 
plates might be both carried by a lever turning on a hori- 
zontal pin on the central line of the sole, and give motion 





to the arm f by means of the strap 4. Another mode of 


































































































turning the castings b is shown applied to the heel end of 
the skate. The heel rests upon a pad o of vulcanised india- 
rubber, and rising up through this pad on each side of the 
skate is a pin p' forming the upper part of a lever p which 
at its lower end bears against a projection f' on the arm /. 
When the foot is inclined and one or other of these pins p' 
is depressed, and the lever p turned on its axis, its lower 
end acts against the projection on the arm f and inclines 
it to one side. In a similar manner levers p acting upon 
projections in the arms f may be applied to the front of the 
skate; rr are straps by which the skate is secured to the 
wearer's foot. 

We have now arrived at the end of the year 1874, Mr. 
Plimpton’s patent of December of that year having been 
described at p. 121 of our issue of Feb. i8. For the pre- 
sent, at all events, we do not intend to carry our histor 
any further. We have a few omissions to supply, whic 
we propose to do in our next and concluding article. 








TESTED IRON AND SHIPS.* 
By Mr. J. E. Scorr, Member. 


THE amount of discussion which has taken place lately on this 
very important subject has induced me to bring this paper under 
your notice. Besides being of opinion that a matter of such vital 
interest to the public generally, and to naval architects in particu- 
lar, would be placed on its proper footing by being discussed by 
practical men, I think we may profit by the interchange of ideas 
which a discussion of the paper may tend to elicit. There have 
been so many proposals of late as to the testing of iron, that one 
is not at all sure of the ground he stands on. 

In order that every one may follow me, I have here the 
Admiralty’s latest tests, from which you will see at once the 
various modes they have of testing their iron. I also give you in 
tables a list of some tests we have lately made on the C + of 
the kind of iron called common ship iron, as well as of «.” e of 
the pieces actually tested, from which you will see the qu ‘ty of 
the iron used, and which has been taken promiscuously irom the 
common ship iron of vessels now building in my yard at Greenock. 
But even after undergoing all these uncommonly sev- « tests, I 
would have no more confidence in it than if it had never 
been put under a hammer, because, if you put a sharp 
man who knows his business at the testing, he will put 
almost any bar or plate through. For instance, take a bar 
of angle iron, and if you want to test its ductility, you have 
only to take the part for testing out of the centre of the bar, and 
this part, I can assure you, will pass almost any test you can put 
it to. The cause of this is obvious to any one who knows any- 
thing about the making of iron. When a bar is put through the 
rolis, of course it comes out red hot, and the cooling begins first 
at the end and gradually comes towards the centre, thus the iron 
in the centre of a bar is much softer than at the ends, because it 
retains the heat so much longer, and is on that account the most 
ductile. Again, if you want to test the tensile strain, you have 
only to take the testing piece from the end of the bar, where it 
first began to cool. This will, of course, be the hardest, and you 
will find the very same results in testing, the very greatest tensile 
strength. The same course holds good in any iron plates—bulb, 
tee, or channel iron. For this reason I have no faith in tested 
iron in the sense of the word--in fact, I hold this mode of testing 
irou to be a mere farse, and nothing more or less than an annoy- 
ance to every one in any way connected with shipbuilding, and to 
be in the long run productive of no better results than could be 
brought about in the absence of these so-called tests. In this 
opinion I am borne out by a gentleman who is generally considered 
to be an authority as to iron testing, I mean Mr. David Kirkcaldy, 
from whose letter to the Board of Trade on the subject of testing 
iron, of date 14th May, 1875, No. 158, page 102 of the Blue Book 
issued by the Board of Trade, I have extracted the following :— 
“The Admiralty mode of testing by bending to various angles hot 
and cold, I consider unsatisfactory, as so very much depends upon 
the mode of treatment and the skill of the workman; and besides 
adding very materially to the cost of testing, it is in reality quite 
superfluous.” The proper tests, in my opinion, are those that every 
pound in any properly built ship has withstood, viz., the working 
of each piece. Anyone who is an advocate for tested iron accord- 
ing to the Admiralty schedule has only to spend a few weeks 
about the construction of any vessel, he will then see the torture 
that every part has to undergo, Where the trouble lies is, that 
those parts that turn out bad are not always rejected, but patched 
up and passed off. We hear of iron being rejected because of the 
test piece having turned out laminated, while ten chances to one 
it is the fag-end of a bar that has been taken to the test. What I 
mean by the fag-end of a bar is that part that has passed through 
the rolls last, and by the time it has got throagh is not in perhaps 
the highest welding heat--therefore it becomes laminated or 
inclined to separate into different layers. Then we have another 
lot. rejected because of having too much crystal, and you will see 
some men looking very wise when examining a fracture, and will 
give you an opinion that it is very good or bad as they think, without 
regard to the circumstances under which the fracture took place ; 
while every one knows that a bar broken with a heavy blow will 
appear quite short and crystallised, while the same bar broken 


slowly or with several blows will show very ready on one part. 


drawn away from the other and with no crystal whatever. Another 
ditticulty in taking tensile tests is that one man will put througha 
lot of iron while another man will reject the same, for this reason: 
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The sketch shows a piece of iron to be tested for tensile strain. Of 
course to test this fairly the centre of the holes A and B must bein 
the exact centre C of where the fracture is to take place ; if this 
is not the case, or if the centre line drawn between A and B 
happens to be placed in the very slightest on one side of the sec- 
tion at C, then we shall find that the iron will fracture with several 
tons less strain per square inch; because the centre of strain 
being nearer one edge than the other brings an unequal strain on 
the piece or an increased strain on the edge it is farthest from, 
and thus brings, instead of a fair tensile strain, a racking or 
twisting strain, which it would be almost impossible to detect, and 
thereby the iron iscondemned. Tested iron has been used in many 
eases in the royal navy—with what better result no one has 
ever heard, only that it helps to enhance the cost of 
the vessels to an enormous extent; and if this tested iron 
clause becomes law it will only help to make ships thoroughly 
unseaworthy from a mercantile point of view, and instead of being 
as we now are, the first mercantile navy in the world, we should 
be gradually forced from that proud position by the vessels of 
other nations, whose builders and owners had fewer restrictions. 
Now the first question that arises is, What is to be gained from 
this tested iron? In reply, all I can say is—more rust and corrosion 
—a ten times quicker deterioration, because it is a well-known fact 
that the finer the quality of iron the more readily does it corrode. 
This finer quality of iron will be sure to be used by makers 
to insure their iron always going through, and thereby insuring 
them against an unfair test, as the first cost of this fine quality 
will not be equal to the greater price they get for tested iron. In 
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cast iron we have little or no diminution from oxidisation, even 
wore soperes eluetabay tewet of acy. But from what does all 
this excitement oh the subject of tested iron arise? Have we 
found the ships now afloat built of common iron, as it is called, to 
be bad? Ithink not. There is not a single case on record where 
a vessel came to grief through the iron used in her construction 
being bad. If this was the case, what would we have to say to 
Lloyd’s and the other registries, who know all and everything 
that any one can know about iron ships? What are we to do 
with all their experience from 1838-9, the year in which the 
Sirius and Ironsides were built and classed, down to the present 
time, if they had found the quality of the iron used defective ? 
Could they possibly have gulled the public so long by allowing bad 
iron, and do so still? I think the gentlemen connected with these 
registries will bear me out in this, and also that when bad iron ships 
do turn up it is from corrosion and neglect, when they get beyond 
the reach of those registries and are too good to be classed. 
The decay and neglect that goes on in some vessels of this kind is 
beyond conception, which you may see for yourselves from speci- 
mens I have here taken from wan. & of one of the first lines that 
carries our mails and commerce, I have also been told by a gentle- 
man of the highest standing in classification matters that a large 
vessel at Liverpool cost over £1000 the other day to have her 
scaled or chipped; this of course was occasioned by the neglect and 
carelessness of those in charge. On hearing of this case from my 
friend I asked how was such a thing allowed to go on in large 
vessels like this. He then informed me that this was by 
no means a single case, and that a very —— number of the large 
ocean steamers were allowed to go to ruin in the same way, simply 
from being run so hard, and no time being allowed to have the 
vessels properly cl d and painted. Some will say that this 
corrosion will go on even under circumstances in which the 
greatest care is taken, But such is not the case, as I could point 
out very many cases of box keelsons, and box waterways, and 
other parts little used, being opened after a lapse of from ten to 
fifteen years, and the paint inside being as perfect as the first day, 
and no decay whatever. This at once shows that the cause of all 
this decay is not from the quality of the iron, but from downright 
neglect. And are we then, gentlemen, going needlessly to 
increase the cost of our mercantile navy 15 to 30 per cent. as an 
experiment simply because some ships are neglected after 
the registration committees and builders have done every- 
thing in their power to make good ships? Is it not very 
common to hear shipowners say there is no fear of dry 
rot in iron ships, and that therefore they will not need half 
the attention of woodships? But I have simply to warn them that 
if an iron is not thoroughly looked after—and this is more apt to 
be the case every day, now that we are getting iron ships introduced 
into almost all the rougher trade—the repairs to put her straight 
will cost far more than those of a wooden ship which has under- 
gone the same amount of deterioration. The other cause of bad 
iron ships, and one which I think the most serious of all—and in 
that I am sure you will all agree with me—is bad workmanship. 
This isa very grave point to touch upon, but to keep it in the 
background is impossible; everyone in the slightest degree 
acquainted with ships knows at once the differences that exist 
between vessels holding the same certificates of classification ; it 
is the exception when we find a vessel with a second-class 
certificate ; in fact, we may safely say that there is not a single 
sailing ship at present building or that has been built during 
the last number of years that has not the very highest place in the 
classification books. The second class is principally held by 
steamers for a particular trade and of extreme dimensions, for 
if put into the first-class they would have to be made extremely 
heavy, and their dead weight capacity would be considerably 
decreased. But what do we find? That they are really as uulike one 
another as possible; the difference is not apparent when the vessel 
is finished, fitted out, and ready for sea; it is after the end of a 
first, second, or third long voyage that we find the cloven foot 
beginning to peep out; after the strain and pressure of storm and 
deadweight through that period has been sustained ; we find a very 
little slackness here, a little showing of butts at the sheer strake, 
bilge keel and stringers, deck stams, which we find on examination 
to have little or no oakum in them, and which of course allow 
the water to get at the stringer-plates, beams, &c., and at once 
decay sets in. Again, we find ceilings only half bolted, with seams 
you could put your finger through, but for the accumulation of dirt 
that prevents it, cement that has only been half put on at first; we 
find a mass of sand and mud choking the limbers, and that which was 
to have preserved the ship isthe first thing to advance her ruination 
by the rolling from side to side of the débris, Then in the ends of the 
vessel what have we? Scarcely a landing or a breasthook that has 
a sound rivet init. It has often been necessary to almost re-rivet 
and fit from the main deck to keel, and have extra fastenings put 
in, to make up for their apparent weakness, which, in nine cases 
out of ten, is caused by bad workmanship. There are vessels at 
this moment on the Atlantic service doing the same work, carrying 
the same cargoes, and of identica) dimensions, the one what is 
most properly called a weak vessel, and the other strong and 
staunch. Let us look for a moment at their construction. What 
is found to be the weak vessel has y4in. in some parts, and ¥;in. 
in others more plating, }in. more frame, and reverse yin. on 
floors, and keelsons proportionately stronger; in all about 10 per 
cent. more iron, nearly equal to 100 tons, and yet there is found the 
greatest possible difference. The light ship has never shown a weep- 
ing rivet, or marked a butt, while the otheris constantly being caulked 
up and fixed off, and undergoing some repairs or other, while 
her sister ship has not had a rivet taken out or caulking tool applied 
in the ten years they have now been at work. All this weakness 
is from defective workmanship. In the light ship every rivet was 
as sound as a bell, not a single jar could be felt. This can only be 
had when the plates are properly fitted, and not thrown on—this 
is the only term I can apply to the fitting, so-called, of some 
vessels, In the bad vessel there never was that amount of slack- 
ness that would enable you to condemn the riveting, fitting, &c., 
thereby enabling the vessel to be handed over; but, still, the 
weakness was there, and could be at once appreciated by a man 
who knew what work is. We hear every day people say they 
think vessels are far too light now to what they once were in 
the classification books. This is not the case, I can assure 
you; it is a perfectly false impression, as will be seen 
from the paper read here last year by Mr. John. Since 
then I have worked out many cases, and have found them 
coincide with his estimate, and I believe this diminution of 
weights might still go on if we were to get correspondingly greater 
care of our ships from decay and conscientious workmanship. 
Now, gentlemen, from all that has been said in public and 
private on this matter of testing iron, it is quite clear that there 
is a screw loose, or rather there is one sometimes; and with all 
due deference to Mr. Reed in his proposal for testing iron, it is 
quite evident that his arrangement is not a popular one, as is 
shown from the Blue Book issued by the Board of Trade last year, 
before referred to, containing letters from all the practical men 
and firms in the kingdom in any way connected with ships and 
shipbuilding. I find from it 36 for and 120 against, and 35 neither 
for nor against; and seeing we one and ail seem to think more or 
less that some kind of test or safeguard is necessary, I now pro- 
pose that not only should every different piece of material that 
goes into a ship, but also that every bit of workmanship should 
also be tested, and this while the ship is in course of construction ; 
and instead of this half-and-half staff of what are called inspectors, 
give us a properly qualified staff, say of one or two men to each 
yard, according to the tonnage building, and have them to look at 
everything that is put into a ship from keel to truck. This could 
quite easily be undertaken by the registry by their doubling their 
staff and increasing their fees, and then shipowners would have 
vessels really good in workmanship and material for Jess money 
than they at present pay, and with half the trouble, annoyance, 
and waste to the shipbuilder that he at present suffers from the 
ignorance, stupidity, and overbearing of inspectors—in many cases 





men who have just left the hammer and and know nothing 
whatever of the proper construction of ; and often worse 
than this, they are seafaring men who know little or nothing of 
the structure they have had under their feet for so many years, 
The Chairman, while inviting discussion on the paper, observed 
that he was afraid the old days, when certain firms would neither 
make nor buy anything but good iron, and allow nothing but good 
workmanship to pass out of their establishment, were now past. 

Mr. B. Martell, referring to the recommendation of the chairman 
that continuous plates should be used in the case of ships, said 
that in the construction of composite ships a continuous shear 
strake, some 3ft. wide, with diagonal plates secured to the shear 
strakes, had been found sufficient. Mr. Scott seemed to deprecate 
tests of all kinds, as being annoying to the builder and quite 
superfluous, but he (Mr, Martell) had expressed an opinion last 
session, and he was quite prepared 
due to the Admiralty authorities for introducing tests in iron ; and 
he did not hesitate to say that the iron at the present day was 
very much better than it would have been, had it not been for the 
Government tests that had been applied. He believed, however, 
that to introduce such a test as Mr, Scott proposed would be very 
highly injurious to the shipbuilding of this country, and would 
drive small shipbuilders out of the market altogether. As to 
the general quality of iron used for shipbuilling purposes, 
he had visited all the yards in the country last year with a com- 
mittee of Lloyd’s Register, and found that the quality of iron 
throughout the country was of a very satisfactory description. 
With regard to Mr, Scott’s suggestion of keeping two or three good 
surveyors in each yard, it was, he thought, out of the question. 
Mr. Scott had said that much lighter material could be used where 
the workmanship and the materia] were good, but he remembered 
that some large light ships which had been built in the Clyde by 
an eminent firm were always undergoing repair and being 
strengthened, and never did their work properly 

Mr. Lamport wished that Mr. Plimsoll had ')-: a present, for he 
thought he would have been rather astonished to hear a gentleman 
-of Mr. Martell’s experience saying that the general quality of iron 
at the present time was excellent. He (Mr. Lamport) was of 
opinion that if any shipowner went upon any other principle than 
the character of the shipbuilder with whom he deals he would be 
traversing a quicksand. A shipbuilder should be made personally 
responsible for the ship he turns out, and give a guarantee the 
same as engineers were required to do with their engines. 

Mr. Barnaby said that if Mr. Scott had discovered that the 
materials from which plates were made differed more in the parts 
that were near the end than in the part in the middle, he had 
made an important discovery, and he ought to mention the 
authority upon which he based his statement, The fact was that 
the tensile strength of angle bars was a matter of very little con- 
sequence, and no Admiralty overseer attached much importance 
to it. With regard to the question of testing material, it appeared 
to him that there was no safeguard except the final test which was 
applied whenever it was thought necessary. Lloyd’s surveyors, as 
far as he understood, adopted the same course. It seemed to him 
that there was no way in which they could insure ships being 
well built except by having some standard to be exercised within 
bthe discretion of the proper officers appointed to oversee the 
building of the ships. He thought that the course adopted by 
Lloyd’s surveyor was a wise and proper one. They did not test 
so much as the naval authorities did, nor did their iron cost so 
much as that used by the navy, but he thought that both the 
navy and Lloyd’s would be doing quite wrong if they dispensed 
with the tests altogether. He would mention a circumstance which 
would confirm what had been said by Mr. Martell and Mr. Lam- 
port, and, perhaps, what had been said by Mr. Scott. The 
Admiralty took the trouble, some time ago, to purchase some iron 
from private manufacturers all over the country. They did not 
know for whom the order was given, but certain plates were 
eventually all sent to one spot and were laid out side by side. 
Some of it was a great deal cheaper than they were giving for 
iron, and taey were curious to know what sort of stuff it was; 
and, after inspection, they found that the iron was very g 
indeed. There was no exception but in the matter of surface, and 
in that respect some of it was very bad, but the quality of the 
material was good. He must, however, say that it was all English 
iron. He heard a statement the other day with regard to the bow 
of the Franconia, that it was a very bad fracture, and that the 
bow platesshowed that the iron was not good. He understood that 
the Franconia was built on the Clyde. He had nothing to say in 
‘reference to Scotch iron, except that in Scotland they had some 
ships excellently built ; but he took care to tell the inspector to 
insist upon applying the tests whenever they thought fit, and he was 
happy to say that the excellent builders who built the ships raised 
no ebjections whatever to the tests being applied. ; 

Mr. Scott, in replying, said that in writing his paper he simply 
drew the line at classed vessels, and that was the reason why he 
did not allude to builders. Speaking from an underwriter’s point 
of view, they always took Lloyd’s book as the standard to guide 
them as to the amount of insurance to be put upon a vessel, Re- 
ferring to Mr. Martell’s remarks as to the surveyors, he said he 
did not mean to include Lloyd’s surveyors when he spoke of in- 
spectors. What he meant by inspectors were those who superin 
tended a vessel while it was being built by the owners, some of 
whom were very ignorant. As to Mr. Martell’s remarks about 
light ships, of course he did not for one moment imagine that 
the light ship he spoke of was a vessel bearing the strain per inch 
of any part of her more than the iron would bear. That, of 
course, was the case with some light vessels that Mr. Martell had 
heard of that were built on the Clyde; but instead of their having 
a strain of from 5 to 6 tons on the square inch, Mr. Martell would 
have found, if he had reckoned out the section, that there was a 
strain of from 10 to 12 tons on the square inch. He believed that 
if the classification were done away with, and the responsibility 
put upon th builder, the builders would be at once able and will- 
ing to take the responsibility of the work they put out of their 
hands. As to Mr. Barnaby’s remarks about the testing of the 
plates, if they took a piece of iron out of the centre of a plate 
they would find that that was the most ductile part of 
the whole plate. If the centre part of a plate was 
taken for the purpose of testing the ductility of it, or 
the tensile strain, it would be found that the plate varied. It 
would stand 20 tons per square inch on one part, and 25 tons in 
another part, according to the ductility of the iron. As to English 
iron, he was sorry to say that in Scotland plates for building 
ships could not be produced unless at a very much higher 
rate than in England; therefore it might safely be said that two- 
thirds of the plates used for the vessels constructed on the Clyde 
was obtained from England. No doubt the plate taken from the 
Franconia’s bow could be broken with a 71b. hammer; but then 
it should be remembered that that part of the Franconia’s bow 
was subjected to an enormous strain before it gave way. Mr. 
Barnaby spoke as if he—Mr. Scott—insinuated that the Admiralty . 
were stupid in demanding a test. No one in the mercantile marive 
would say that anything had been done wrong in this respect; but 
it would not do to subject the mercantile marine to those tests, as 
they had not the same amount of money to expend on their ships 
as the Admiralty had. 








ON DOUBLE AND TRIPLE CYLINDRICAL 
VESSELS.* 
By Mr. H. A, EGERTON. 

In discussing the merits of ships composed of two or more hulls, 
it may not be out of place, in the first instance, to consider the 
size of waves which vessels may be required to encounter under 
varying circumstances and in different seas, since it must be 
evident, that a vessel which might be suitable for certain waters 
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to endorse it, that much was - 














intention being to show, that for certain exceptional cases, 
a totally different d may not only be desirable, but necessary. 


Doubtless, for -carrying, for the purpose of en narrow 
harbours and winding channels, and for rendering the wind w! 
or partially available as a motive power, little improvement co 
be made in shipbuilding as Fad gory! conducted; but where ex- 
ceptional ess is req , and perfect ventilation must be 
obtained (as in carrying live stock great distances), ships of the 
fresent day are not of the most suitable type, and even where only 
short distances have to be travelled by water, but by large numbers 
of passengers (as between England and France), it seems almost 
incredible that all the discomforts of a sea voyage should have to 
be encountered, thereby actually debarri py inh proportion of 
our population from visiting their nearest adjoining country. Up to 
“the present time there seems to have been 2 strange disinclination to 
venture upon oo change in seafaring matters ; and whereas 
during the last fifty years we have seen a complete revolution in 
land engineering—as witness locomotion, bridges, tunnels, tele- 
phs, &c.—nevertheless no such corresponding benefits are to be 
‘ound at sea. It is true that steam has nm in uced as a 
motive power, but with this single exception it is hard to discover 
any important change which has been made, capable of being 
looked upon in any other light than mere modifications of pre- 
viously existing systems. It may be said that we have greatly 
altered the material, substituting in many instances iron for wood ; 
that we have larger ships; that their length is greater in propor- 
tion to their beam—in cyclads the reverse; that they draw less or 
more water; their lines vary, &c.; but these are but variations, 
The steamer of the present day, on its way from Liverpool to 
New York, is the sailing vessel of olden days, modified and driven 
by steam. The iron steamer still rolls, perhaps quite as much as 
its prototype the wooden sailing vessel, and but for her increased 
length would pitch to the same extent. On the other hand, she 
will not steer as well. There is the same provocation to sea sick- 
ness, the same inability to carry live stock in quantity “eA con- 
siderable distance. The iron steamer is subject to the same danger 
at sea, with possibly an increased liability to founder in case of 
collision, and to break up when driven ashore. Nevertheless, 
under existing circumstances, and bearing in mind the objects 
shipowners and builders have in view, the ordinary ship of the 
day may be the most suitable for general purposes, but it is incapable 
of affording to the old country the benefits of making use of the 
abundant herds of cattle and horses to be obtained so cheaply 
in America, and renders travelling by sea such an intoler- 
able burden to the majority of landsmen as to prevent the 
ocean from being what it seems to have been intended for, 
the vast highway of the globe. With reference to the size of waves 
which vessels may be required to encounter in various seas, it is not 
now worth while considering those of the first order ; but those of 
the second may fairly be within the —_ of the subject. Hitherto, 
in shipbuilding, strenuous efforts have been usually made with the 
object of causing both bow and stern to rise to a wave, and on 
looking at ordinary ships, with their small freeboard, and the ex- 
treme danger in case of a heavy sea sweeping the deck, the 
imperative necessity for so doing becomes evident. Nevertheless 
under certain circumstances this motion is precisely the one which 
should be avoided. Once recognise the fact that there is no danger 
in going straight through the waves, and it will readily be admitted 
that it will be preferable to do so, rather than rise and fall to each 
succeeding one. Clearly, even as built at the present time, 
vessels do go through waves without rising over them, but only 
when the height and length of such waves bear a small 
proportion to the length of the vessel placed upon them, 
and there are few travellers who have not experienced 
the heavy shock which is the effect of the upper portion 
of a head sea striking the bows of a ship pitching head 
downward to meet it; and it is clear that this effect is in 
proportion to the size and abruptness of the wave to a vessel placed 
thereon. When encountering small'waves (in going head to wind), 
an ordinary vessel offers little resistance, since she does not bring 
the wide and consequently buoyant portion of her bows in opposi- 
tion to them; but when plunging head foremost into larger ones, 
the very act which saves her from being washed fore and aft, 
effectually stops her way. The simple fact of rising over the wave 
is equivalent to grievously checking her speed ; nor can this be 
avoided so long as it is considered necessary to rise and fall with 
the wave. Given waves 10ft. high and 50ft, long, place on them a 
vessel as usually built, 60ft. long, drawing 5ft. of water, and the 
effect of a head-sea is manifest ; but in the same sea, place a cylin- 
drical pontoon, 20ft. diameter amidships, tapering towards both 
ends, 500ft. long, and drawing 10ft. amidships, and not only will 
there be no pitching motion, but also the retarding force of the 
waves will be lost, since no absolute motion forward exists in waves 
of oscillation, the forward motion of the upper portion being 
counterbalanced by the backward motion in the lower, and all 
shock caused by the sea will be avoided; neither does this effect 
become limited by any increased size of the wave. Proportion in 
like manner the pontoon to the wave, and no matter what 
height the wave, pitching is absolutely destroyed, and, with it, the 
retarding force of a head sea; but there will be little use in altering 
the shape of a vessel, without a corresponding proportioning of its 
size to suit the waves it will have to encounter. Therefore in seas 
like the Channel, where the waves occasionally reach such dimen- 
sions as 13ft. or 14ft., the pontoons should be not less than 26ft. 
diameter amidships, and for crossing the Atlantic, 60ft. 

For many years past the author has been trying experiments for 
the purpose of ascertaining the distance between two hulls (of a 
twin ship) best adapted for obtaining the greatest amount of speed 
with the least expenditure of power. Having previously, in con- 
sequence of numerous trials (with differently shaped models), 
arrived at the conclusion that the best shape to adopt was that of 
a cylinder, gradually tapering from the centre to both ends, length 
not less than twenty-five to thirty times the midship diameter, all 
the later experiments have been tried with two or more cylinders 
of this construction, and the results obtained with two cylinders 
have been as follows:—Taking the power required to propel a 
single cylinder of the proportion previously stated, at the rate of 
tive miles per hour, as 1, it would at first appear as though double 
that power, or say 2, should be sufficient to propel two such cylin- 
ders at the same speed. With two od cylinders, connected 
together on the top in such a manner that the joining 
them do not come in contact with the water, and so closely that the 
cylinders touch one another amidships, the author finds that more 
than three times the power is required, instead of two. Further, 
by separating the two cylinders a clear distance of one-half the 
midship diameter of one cylinder, the power required falls to 3. 
By increasing the space between them amidships to 1 diameter, 
the power required falls below 3, At 2 diameters apart, 2°5 is 
sufficient. At 3 diameters it is reduced to 2‘2; and at 5 diameters 
apart the cylinders cease to have any influence on each other, the 
power required to propel them both being exactly double that 
necessary to propel a single one. Hence it may fairly be argued, 
that the most economical distance at which the cylinders can be 
aap apart may be taken as being five times their midship’s 

jameter. Having thus arrived at the most satisfactory shape for 
the hulls, and the most economical distance apart to place them, it 
becomes a matter for consideration what will be the effect of the 
waves upon the girders connecting the cylinders ; and here it 
becomes evident that the strain put upon these girders must 
eo pees upon the proportionate size of the waves to the cylinders ; 
and provided that the diameter of the cylinders is waver tons than 
twice the height of the Leyes possible waves, no strain of real 
importance can exist, anda ship may be so constructed on this 








damage by waves, if only it 
The special advantages to be derived from this form of vessel are 


npossi (2) Its length also gives great carrying capacity, in 
to the horse-power re ewes bey am yabe (3 Tes peant 

from outside to outside of the cylinders, combined with the 
clear space between the hulls, does away with the rolling, reducing 
the motion caused by a beam sea m to a vertical one, and (in 


a triple ship) very much reducing that. (4) The great beam also 
is of much importance in reference to its steering powers, enabling 
the vessel to be readily steered by its paddles alone, and this also 
without having any way upon her, since a vessel so constructed 
will readily go round upon its own axis. (5) The ends rising toa 
level with the surface of the water are also of great assistance in 
steering, and probably no vessel yet constructed, with the exception 
of the circular ironclads, will steer so easily. (6) The great 
length, combined with the ing ends, will have the effect 
of annihilating the shock of a head sea, and preventing it from 
checking the speed of the vessel. (7) The great buoyancy in the 
centre, as compared with the small buoyancy of the ends, will 
eet the waves from lifting either stem or stern. (8) The 
act of using cylinders for flotation only, enables water-tight 
compartments to be used in quantity, and rendered absolutely 
water-tight, and the number which can be so used would render the 
ship positively safe, even though several of the compartments 
might be injured, or even destroyed. (9) The peculiar shape of 
the cylinders (a true circle) will enable the ship’s bottom to be 
cleaned without going into dry dock, and damage in case of 
collision to be temporarily repaired without any difficulty. 
(10) For the pape of carrying cattle, horses, or troops, no 
other vessel could be ventilated is so perfect & manner. The fact 
of the superstructure being absolutely removed from all possible 
contact with the water, renders perfect ventilation from stem. to 
stern an easy task ; and when the serious loss to live stock, arising 
from the necessarily imperfect ventilation in ordinary ships, which 
invariably attends only a short sea voyage, is taken into considera- 
tion, this subject is of the utmost importance, since to a country 
like England, where the breeding of horses is not equal to its 
ordinary working requirements, the dearth of horses, ...evitable in 
case of war, would a positive calamity. But wien the vast 
herds of excellent horses in the New World are m ule available, no 
such danger need be imminent. The insufficient supply of sound 
second-class beef to the working population of Great Britain is so 
thoroughly known, that no great stress need be put pou the value 
of any contrivance capable of utilising the abundant her 's of Texas 





generally urged against such a vessel as that proposed for crossing 
the Atlantic—1800ft. long, 420ft. beam, and drawing 30ft. of 
water—will be that no harbours are accessible to suchaship. This, 
however, is by no means the case. Milford Haven is quite capable 
of receiving any reasonable number of such vessels, and Spithead 
itself is an excellent harbour for such a ship. 








ON PUMPING AND VENTILATING ARRANGE- 
MENTS.* 


By Mr. THomas Mortey, Member. 

I po not propose, and indeed it is impossible in the limits of 
this paper, to do more than glance at a few considerations bearing 
upon the subjects of pumping and ventilating, and I have some 
little excuse for linking the two together, in the fact that some of 
the pumps I am about to speak of are capable of being used for 
ventilating purposes. I wish to show that’ with comparatively 
little cost very great pumping power can be given to ships, and to 
give some little idea of the thorough manner in which these 
matters are being dealt with in the Russian navy, under the very 
distinguished régime of Admiral Popoff. I may perhaps be allowed 
to explain, therefore, that about this time last year I met Lieu- 
tenant ‘Makaroff, of the Russian navy, who had general charge of 
the pumping arrangements in all their ships, and I had the plea- 
sure of showing him over the imperial German ironclads Kaiser 
and Deutschland, then building, from the designs and under the 
inspection of Mr, E. J. Reed, O.B., M.P., by Messrs. Samuda 
Bros., of Poplar. While discussing the pumping arrangement of 
those ships Lieutenant Makaroff explained his own plans to me, 
and, at my request he has recently sent me some sketches, and 
other information from Russia, and allowed me to refer to the 
matter in this b per In order to meet or in some degree lessen 
the dangers of a collision, iron ships are divided into what are 
— water-tight compartments, and are fitted with pumps. 
t may be desirable in ships of war to increase the number of 
water-tight comp: ts, and depend rather upon them than 
upon the pumps, while in merchant ships, owing to the impracti- 
cability of cutting up the cargo space, it is, perhaps, necessary to 
depend chiefly upon the pumps; but, without expressing an 
opinion upon these matters, I may assume that in either case 
any increase of the pumping power is of the utmost value. 

In the German ships before referred to the pumping arrange- 
ments were very similar to those first fitted in the Bellerophon, 
and other ships of Mr. Reed’s design, which were provided with 
inner bottoms, andevery attention was paid to make them as complete 
as — As the general principles of these arrangements appear 
to have been followed in the Russian service, it may be convenient 
if I briefly enumerate them, and then indicate the departures 
from them which have been made in Russia. An inner bottom is 
fitted amidships of sufficient length to include the engine, boiler, 
magazine and shell room spaces. It is bounded at the fore and 
after ends by transverse water-tight bulkheads extending to the 
height of the main deck, and similar bulkheads are fitted so as to 
make separate water-tight compartments of the engine room, the 
after boiler room, the fore boiler room, and the magazine. Two 
other transverse water-tight bulkheads, extending to the main 
deck, are also fitted, one of them about 10ft. abaft the stem, and 
the other about 14ft. before the stern post; they are termed the 
collision and stuffing box bulkheads respectively. Before and 
abaft the inner bottom the spaces are divided by horizontal water- 
tight flats, and the shaft passage, shell-rooms, magazines, and 
chain lockers are made water-tight. The space between the inner 
and outer bottoms is divided into several water-tight compartments 
which are formed in a fore-and-aft direction by the vertical keel 
and a water-tight longitudinal frame at the turn of the bilge on 
either side; and in an athwartship direction, by solid frames 
spaced about 20ft. apart. Water-tight doors on the lower deck 
are fitted with hinges having loose pins, and are secured when shut 
by levers placed at short intervals all round the edges of the doors 
which may be worked from either side of the bulkhead. The 
doors in hold are made to slide up and down, being raised and 
lowered by screws worked on the main deck. An tien has 
been made to such doors that they cannot be closed quickly enough, 
bus a moment’s reflection will show that the time taken in lowering 
the door depends upon the pitch of the screw, and if a pitch is 
chosen sufficiently coarse for the weight of the door just to over- 
come the friction, it will descend by its own weight almost 
instantaneously. The pumps fitted are five 9in. Downton’s, placed 
on the lower deck, and capable of being worked either on the lower 
or main decks ; two 54in. Downton’s on the main deck, and 
an auxili engine placed on the lower deck. This ine is 
— by steam either from a special auxiliary boiler, on 
the lower deck, or from one of the main boilers. All the pumps 
are fitted for fire and wash-deck services, as well as for pumping 
from the bilge, and the auxiliary engine in addition to serving for 
either of these purposes can be applied to drive the foremost 


ca > 
e above-mentioned pumps, being above the water line, with aspe- 
cial boiler also above the water line, may be worked long after water 
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inner bottom, and is connected with each compartment of the ship 
by pipes fitted with valves of equal area to the section of the drain 
pipe. Valves of similar size are also fitted at the ends of the drain 

ipes to connect it with the compartments before and abaft the 
Souble bottom. The upper compartments of the double bottom 


are connected pipe by 5in. pipes fitted with 
valves at their upperends. A reservoir is fitted at the lowest point 
of the drain pipe and the suction from the auxiliary engine are con- 
nected atthis place. It will thus be seen that the main drain pipe has 
command of the water in every compartment of the ship except the 
compartments of the double bottom below the water-tight longi- 
tudinals. As no water is drained into these compartments, it. is 
expected that they will usually be quite dry, but in order to fll or 
empty them should they be used for carrying water ballast, or to 
pump from them in case of aceident, stand pipes are placed in all 
the compartments. Each stand pipe is fitted with a valve so 
arranged that when screwed down it is wholly closed, when screwed 
half way down it acts as a non-return valve, and when the screw 
is up, the valve is open. Groups of two or more of these stand 
pipes are connected with each other and with a pipe leading from 
the nearest Downton’s pump, so that either compartment of the 
group may be filled or emptied by the pump through this pipe. 
Each of the Downton’s pumps has a sea suction through a King- 
ston valve, and suctions from the adjacent compartments of the 
hold inside of the inner bottom ; and two of the pumps are con- 
nected with the drain pipe near the ends. This is done so that 
water may be let in for flushing, as the drain pipe is liabls to get 
very dirty. Each compartment of the double bottom is fitted with 
a sounding tube extending to the main deck wherever practicable, 
and also with an air pipe led up between the frames to a height 
considerably above the water line. I may also mention that each 
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compartment is fitted with two manholes, one of them being 
intended for access, and fitted with a cover easily removable, the 
other merely has a plate screwed on, and is intended for giving 
ventilation when painting or other work is being done. Flooding 
arrangements are fitted to the magazines, shell rooms, and spirit 
rooms, proper stop cocks, with locks, being fitted in each case to 
of water being let in by mistake or by evil 
design. As the stand pipe valves control the lower compartments 
of the double bottom only, it is not necessary to have the means 
of working them when water has got beyond the inner bottom to 
the main compartments of the ship ; but this is not the ca-e with 
the ather valves, and consequently they are all worked from the 
main deck, except in cne or two instances, where it was impossible 
to get the necessary rods higher than the lower deck. Means are 
provided in every case for indicating whether the valve is open or 
shut. If the working of these valves is properly understood, water 
which enters the ship in any compartment may be conducted 
through the drain pipe to the pumps in any other compartment, 
but as the drain pipe is of the same size as the bi ge suctions of each 
circulating pump of the engine condensers, viz., 12in. in diameter, 
it will only convey a sufficient quantity of water to the engine 
room compartment to supply one of these pumps. In order, 
therefore, to render the second circulating pump available in case 
of accident to any other compartment than the engine room, 12in. 
sluice valves are fitted in each bulkhead close down to the inner 
bottom, these valves, like the others, being worked from the main 
deck. In ships of this class the pumping arrangements are neces- 
sarily complicated, and require not only the greatest vigilance in 
looking after such minor details as the proper marking of valves, 
the staying of rods, the insertion of brass bushes at pivoting points 
of levers, &c. &c.; but also require on the part of those who have 
charge of the ship constant attention to keep every part in working 
order, and careful study, so that in an emergency, at a moment’s 
notice, they may know how to use the appliances with which the 
ship is fitted. 

But to return to the Russian ships. The difficult navigation of 
the Baltic probably renders accidents somewhat frequent, and that 
may have something to do with the attention which Admiral 
Hoy x gives to appliances for raising sunken vessels, for stopping 
leaks from the outside, and for increasing the pumping power in 
his ships. As instances of this I may refer to the Russian air-bags 
for raising ships, and Makarofts mats for stopping leaks, both of 
which have been tried recently in England, and have attracted a 
considerable amount of attention. Lieutenant aroff, while 
devising means of pumping water out of the ships, has not for- 
gotten that the most effectual way is to stop it from getting in, 
and his mats are so far appreciated in his own navy, that every 
ship has been supplied with them since 1871, and the seamen are 
regularly drilled in their use. They have been successful in saving 
at least two ships—in one case the monitor Lava struck on a rock. 
and in the other the Admiral Lazareff was accidentally rammed 
by the Admiral Spiridoff. In both instances the mats were adjusted 
without difficulty, and the ships steamed safely into harbour, 

The Russian pumping arrangements resemble those I have 





described for the German ships in having a main drain pipe of 
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about 12in. diameter, but it is differently Fig. 1 shows 
the details of the valves, A and B are double valve boxes, capable 
of letting water into the drain-pipe either from above the inner 


bottom by the valves C, or from the double bottom by the valves | 


D, Eis a single valve box which lets water in from the double 

bottom only at F, Gis a sluice valve which divides the drain pipe 

into separate portions. By the lower valves D and F, all the water 

in the double bottom may wd tpn ree out except that which is 
e 


connected with 
this pipe. The fire engine will also pump from the inner bottom 
by the pipes M. N isan ejector. Jts connection with the drain 
pipe is shown in the section Fig. 2. Fig. 2 also shows a centrifugal 

mp A, connected with the drain pipe at B, and discharging 
Gor the water line at C. The drain pipe valves are made a little 
larger than the drain pipe; for instance, a 12in. drain pipe would 
have 14in. valves, as that is found to be an advantage. In the 
Peter the Great two centrifugal pumps and two ejectors are fitted, 
in addition to the fire engine and the Downton’s pumps. One 12in. 
pipe is found to be sufficient to supply both pumps and ejectors, as 
they are distributed along the length of the drain pipe, and the 
water will flow in either direction to them. An advantage of this 
arrangement of the drain pipe is, that should it be desirable upon 
going into action to sink the ship a little, water may be let in and 





| which is capable of twice the quantity of water thrown 
| by a Downton’s pump of the same size ; and although this bids 
fair to become most valuable as a manual pomp, and should not be 
spoken lightly of, yet nothing that may be done in that direction 
can hope to com: with a combination of centrifugal pumps and 
ejectors such as I have described. 

But Lieutenant Makaroff does not stop here, he proposes to fit 
centrifugal pumps, to be driven wh eas, Be the propeller shaft, 
as shown in Fig. 3. By this arrangem nt he rom mr that with- 
_ nay ape Sy er 2 ton of water a | ee be 
thrown for every 8 indi orse-power developed by the engine, 
and if the screw is disconnected a ton of water per minute for 
every 3 indicated horse-power, so that engines of 8000 indicated 
horse-power, such as many armour-clads are fitted with, would be 
capable of throwing about 1000 tons a minute without disconnect- 
ing the screw, or about 3600 tons with the screw di 
Whether he will be able to find sufficient room for the pumps, and 
be allowed to carry out this idea, I cannot say. Perhaps I ought 
to explain that Lieutenant Makaroff has oe methe proportions 

r horse-power, and I have applied them to large engines of 

LH.P. Probably Lieutenant Makaroff does not contemplate 
going to this extent. Great facilities for pumping have recently 
been claimed as one of the advantages appertaining to circular 
ships ; I have therefore shown, in Fig. 4, the ments which 
have been introduced by Admiral Popoff in the ship which bears 














from below. Another observation I wish to make is—and this is 
a point which, as far as my experience has received little 
attention—that means should be provided for closing all ventilators 
in case of fire. This is especially important in the case of iron 
masts, for if a fire breaks out in the hold, in the vicinity of an iron 
mast, the mast at once becomes a tall chimney, and will create an 
enormous draught to fan the flames. The Times of the 21st 
January last contains an instance of this. Under the heading, 
**A Perilous Voyage,” it gives an account of a fire on board the 
River Boyne, Captain Rice, bound for Valparaiso with a cargo of 
coals. en near Cape Horn it was found that the coal had 
taken fire, and most praiseworthy exertions appear to have been 
made to put the fire out, but without success. Fortunately the 

were near the and found a snug little harbour, in whic 

Captain Rice ran his ship on shore and scuttled her. The flames 
were thus quenched, the water was then pumped out, and the ship 
went on her voyage again. In Captain Rice’s letter to his owners, 
an extract of which was given in the Times, the following para- 
graph occurs :—“‘ Anchored in six fathoms, stiff sandy bottom, the 
smoke by this time coming out strong from under the caps of 
the fore and mainmasts.” It is obvious that the masts in this 
case must have created a draught, which materially increased: 
the fire; and further, if these masts had been fitted with 
valves by which the upward current of air could have been stopped, 
or if the captain had caused the mastheads to be covered over, the 
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the double bottom filled, by merely opening the valves, and if it 
is required to lighten the ship quickly, the whole may be pumped 
out in about ten minutes. The centrifugal pumps are much more 
economical than the ejectors as regards the amount of steam used 
for the quantity of water pumped out. Each centrifugal pump 
has its own engine attached, and is supplied with steam from the 
main boilers. On the other hand, the ejectors are very light and | 
inexpensive, and they occupy very little space (see Figs. 1 and 2). 
For these reasons it appears to me that they would be especially 
valuable in passenger steamers ; for, in a case of dire extremity, 
the whole of the steam in the boilers would be available, and the 
ship might be kept afloat fora sufficient length of time, either for 
the passengers to escape in the boats, or for some means to be 
applied on the outside for stopping the leak. The Admiral Popoff | 
is to be fitted with a Friedman’s (Austrian) ejector, and a 
Morton’s (English), with the intention of trying them against 
each other to see which is best. In these ejectors a pressure of 
16 lb. of steam is sufficient to lift water 20ft. ; 30 lb. will lift 40ft. ; 
and 75 1b. 90ft. Although powerful centrifugal pumps and ejectors 
have been fitted in the Russian ships, it must not be forgotten 
that they depend upon the main boilers for steam, and consequently 
would be useless if the water rose sufficiently to put the fires out ; 
but this point has not been neglected, and auxiliary engines and 
boilers have been fitted on the lower «leck In the Peter the 
Great, Merryweather’s engine has been selecte on account of its 
extremely light ‘weight. and the rapidity with which it may be 
brought into action. The quantity of water which may be thrown 
by centrifugal pumps and ejectors fitted in the manner shown is 
enormous, as it depends upon the size and number fitted, the pe | 
limit being the quantity of steam which the main boilers will 
supply. Messrs, Stone of Deptford have just brought out a pump, 
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his name. 
double bottom, and the drawn lines the main water-tight bulkheads. 
Pipes from the various compartments are led, as shown, to the 
inner circular bulkhead, within which three pumping engines are 


The dotted lines represent water-tight divisions of the 


placed on a flat, raised as high above the keel as possible; 
the pumps are supplied with india-rubber hoses, long enough to 
reach either of the pipes, so that all three pumps may be 
rtment of the ship. An important 
advantage of the centrifugal pumps is that they are capable 
of driving air as well as water ; and they may, if desired, 
be used for ventilating any compartment of the ship, the neces- 
sary pipes, of course, being provided. In many ships it is difficult 
to get sufficient draught into the stoke-hole without artificial 
appliances; in some of the monitors special fans have been re- 
quired for ventilating the cabins, mess decks, &c.; and in emigrant 
ships especially good ventilation is needed. In all of these cases 
centrifugal pumps would be capable of serving a double purpose. 
This leads me to the second part of my subject, viz., ventilation, 
and I would urge the importance of it. not solely on the grounds 
of health and comfort, but because explosive gases are generated 
by some descriptions of cargo, such, for instance, as coal, and 
many serious accidents have occurred through the neglect of proper 
ventilation. The frame spaces of iron ships, and the hollow iron 
masts, form excellent ventilating pipes. The masts especially 
are good es, and should always be fitted with open 
covers at the masthead, and with perforations at the keels, 
so as to allow foul air to pass up. I may here observe 
that, in arranging uptakes, the greatest care should be taken to 
convey the foul air away to the upper deck by distinct pipes from 
the hold and from each deck ;-for, if this /is not done, there is a 
liability of the living deck becoming contaminated by the gases 





probability is that he would have put the fire out, without having 
to scuttle his ship. In view, therefore, of the serious consequences 
arising from a fire at sea, I venture, therefore, te suggest to ship- 
owners, surveyors, and underwriters, that the ——— of enfore- 
ing some means for closing all ventilators, and especially iron 
masts, when used as such, is a question worthy of their most 
serious attention. 








ON THE PRESENT SYSTEM OF SEACOCKS AND 
THEIR CONNECTIONS IN STEAMERS.* 
By Mr. H. G. Spence. 

In the present agitation with regard to unseaworthy ships, I 
wish to call your attention to a danger in every steamer which has 
been entirely overlooked in any of the discussions that have taken 
place on this now all-important subject; and which is of far 
greater importance than any of the dangers Government 
has been called upon to legislate against—a danger which 
every engineer is well aware of, and of which the evidence 
we have from Board of Trade inquiries, the reports in 
the Shipping Gazette, and from other sources, clearly shows 
that some improvement is required in the present system 
of the sea connecticns in a steamer to make her perfectly sea- 
worthy. For however well a vessel may be constructed, if all the 
iron be tested and care taken that she be not overloaded, she 
still may be lost in the way I daresay bag | of the silent losses 
have occurred—and that is through the hidden dangers of the 
engine-room ; for there, with the greatest care, accidents have 
happened, not only in the ordinary cargo steamer, but even in the 


* Institution of Naval Architects. 
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loge American liners, and in vessels in whose construction no 


money has been spared—her bee ar Ss ironclads; an accident 
which has sent many a fine vessel with her valuable crew to the 
bottcm, and for the prevention of which I wish now to call your 
attention. 

In the engine-room of a steamer, as you all will be aware, 
there are at present cut through the bottom or bilge of the ves- 
sel’s shell five or six holes for the purpose of admitting or dis- 
charging the n water for the proper working of the 
engines and boilers; these holes are covered by what are techni- 
cally known as seacocks, which are bolted on to the skin or shell 
of the vessel, the larger ones being generally of cast iron and the 
smaller of brass; these are conn to the engines and boilers 
by pipes of lead or copper, which are generally placed low down 
on the vessel’s floor so as to be out of the way; the engine room 
axes as well as the stoke-hole plates, being a considerable 

eight above these pipes, in some cases as much as three or four 
feet. One of the dangers, therefore, consists in the position of 
these seacocks and pipes ; for, cep being very low dowr on 
the bilge, or in the bottom, they are under the engine room plat- 
form and out of sight, so that should a leak occur in a or 
pipe it is not found out till the water coming over the stoke-hole 
floor warns the engineer or fireman that something is wrong ; but 
it is then too late, for the engineer cannot see what is the cause of 
the leak, everything being covered with water, and unless the 
— are capable of overcoming this leak, the vessel ultimately 

ounders, On this point I will give you the following extract from 
the evidence given before the Royal Commission on Unseaworthy 
Ships, of Mr. Waymouth, Secretary to Lloyd’s Registry, on the 
loss of the Knight Templar :—‘‘ 8126. Mr. Brassey : Assum 
that this leakage did occur through some pipes connected wit 
the engine, do you not think that the leakage tn thee pipes was 
probably oned by a strain upon the vessel from the structure 
of the vessel having yielded to the forceof the sea? Ifthe informa- 
tion I have received is correct, I do not imagine it was in conse- 
quence of the pipes giving way, but in consequence of water being 
let into the ship by the pipes or valves being arranged in the way 
they were, not from anything yielding or giving way. Iknowin the 
case of one ship, which was lying in dock quite recently, five 
cocks had to be opened before one cuuld let water into the ship, 
and yet there was found to be 6ft. of water in the hold, and the 
cargo was , but the ship proved perfectly water-tight. 
Ihave known many cases where vessels have had a serious amount 
of water letinto them. In one case in particular, a vessel put 
into Falmouth which was considered to be very leaky, and engi- 
neers were sent down from London to see what was the matter 





officers of which vessel held a survey on the Europe, finding about 
6ft. of water in the engine room and stoke-hole, and only lft. in 
the adjoining holds. A prize crew was put on board and they tried 
for several days to pump the water out, but bad weather coming 
on, they signalled the steamer Egypt, after which they tried to 
tow her into some port, but at last had to abandon her with 18f%. 
of water in the engine room, only 8ft, in-the main, and 3ft. in the 
after-hold, and for several days afterwards this vessel was reported 
as knocking aboutin the Atlantic. It is therefore evident the leak 
was in the engine-room, and from some sea connections, which is 
proved by a very singular and strange coincidence, for a few days 
afterwards her sister ship, Amerique, of 4000 tons, and belonging 
to the same owners, was abandoned in the English Channel, after- 
wards picked Te towed into Plymouth, with the engine room 
full of water. en it was pumped out nothing was found wrong 
with the vessel, she was towed to Havre and put into dry dock; 
the hull was found perfect, and what had gone wrong with 
the sea connections was never made public. The value of these 
two ships would be about £150,000, and had just been rebuilt and 
new engined by two first-class Knglish firms, 

The Ormesby, of 930 tons and 140-horse power, was abandoned 
January, 1874, in the Bay of Biscay. Froma Board of Trade 
inquiry into her loss, we find, that after the vessel had encoun- 
tered a heavy gale, and when it was comparatively calm, water 
was suddenly discovered coming into the engine room and stoke- 
hole, which in a short time lifted the stoke-hole plates and put 
the fires out. The carpenter sounded the ballast tanks, one being 
under the engine and boilers, main and after holds, and found no 
water in them. A fireman stated the leak was not in the coal 
bunkers, as the coals were quite dry till the water was over the 
stoke-hole plates, so that the leak was traced to the space 
between the tank side and the bottom of the coal bunker, or in 
the neighbourhood of the seacocks, and the assessors, in makin 
their report, stated :—‘‘ But whether it arose from the starting of 
a plate, or from any accident or straining in the locality of the 
seacock—which was an ordi stop valve, the casing of cast 
iron and the only seacock that was submerged when the 
leak was discovered—there was no evidence to show.” Now con- 
sidering this case from «& shipbuilder’s point of view, the 
water must have come from some sea connection, for if the 
vessel had strained, or started a plate, it would have shown 
itself in the she encountered, not in a comparatively calm 

and would also have shown water in the ballast tanks, the 
hold, or in her topsides, and not in her bilge, which, from 

the vessel’s construction, owing to the tank side, was the strongest 
part of the ship. The ex position of these seacocks is very 





with her, but the ship became tight of her own accord. wit 
anything being done to her.” ‘'8127. (Chairman.) What had 
been the cause of leakage in that case ?—-Something in the 
engine-room ; they had let the water into the ship with the 
cocks, and I believe many a ship goes to the bottom in conse- 
gnome of the water being let into the —_ in that way.” Mr, 
J. Reed, M.P., also said, in reply to the question asked by 
Mr. Denny :—“ 9521, (Mr. Denny.) With regard to the loss of 
ships at sea: sometimes ships are lost and never heard of ; may 
not those losses occur from the straining of the ship, causing a 





breakage of the seacocks, and the water coming in?--1 "3 
that very often I think probably many of the silent 
losses occur from the breaking of the in the 
bottom from the of the ship. 

We have also the case of the French transatlantic st Rarope, 
of 4000 loned in the Atlantic on April 2nd, 1874, 








ig , being liable to get broken off, and the pipes lying on 
the floors of the vessel to get chafed or broken in two, by the con- 
stant working of the ship. Let us suppose a steamer with water, 
from some cause or another, in the engine room, perhaps with the 
engines broken down, owing to the shaft breaking or any other 
cause, and the fires drowned out. As the vessel rolls, the water 
rushes from side to side, lifts a stokehole plate, fire-bar, a lump of 
coal or a ne and dashing it against a seacock, off it comes, 
or damages a a pe, for in the present system there is nothing to 
prevent it. Itmay cause only a small hole, but it is no easy matter 
to plug it, when you have not only a heavy ressure of water 
against ‘ou outside, but when the engineer also to work with 
and arm in water. The arrangement of ha’ seacocks 
with three-way turns, or has also led to several mishaps. 
for these three-way are very difficult to make, an 
if perfect when new, soon wear the openings into a very 
dangerous state ; the object of these three-way openings being that 
the engineer can so regulate them by turning the handle, 

















to pump either from the sea, or bilge water in the ship. How- 
ever, ti the engi turns the handle the wrong way, the 
cock is not preperly constructed, or is wrongly marked, the conse- 
quence being, water instead of going into the engines, goes into 
the ship ; this being most likely the cause, assisted afterwards by 
the breaking of the ashcock pipe, of the foundering of La Plata, 
with her crew of seventy hands; the assessors saying in their 
report: ‘‘ We are of opinion, that somewhere about 8 a.m., one or 
more of the cocks in the engine room must have been set incor- 
rectly, as we cannot in any other way account for the steady 
increase of water after that time, as we know from the evidence 
that one or moreof the cocks were then moved.” I have myself 
known this to occur in new steamers after the first turn round of 
the engines, the water to accumulate to a frighful extent ; and it 
was this happening a’ few years back that called my attention 
to this serious source of danger, and to scheme out some 
plan of preventing it. It is well known te everyone con- 
nected with steamers that water often gets into the 
engine room, and from there into the holds, damaging a 
lot of cargo, while the vessel is quietly in dock, from 
some unknown cause, and then as suddenly stopping; tho 
stopping being caused by the engineer trying his seacocks again 
and getting the plug into the right position. A case of this sort 
was brought to my notice in January, 1874. The Rosa, of Hartle- 
pool, when loaded with iron in the Tees, was found making a great 
quantity of water; the leak was so great it was thought the 
bottom was nearly out of her, the cargo was discharged and she 
was taken into dry dock, when, to the astonishment of every one, 
not a defect was to be seen in the hull, and the cause of the leak 
not found out. The ship was undocked, took in her cargo again, 
and went to sea. Arother steamer, lying alongside a quay, was 
also found leaking badly, and it was decided to put her on the 
slip ; the owner, however, telling the engineers if the hull was 
found all right they would have to pay all expenses; the leak 
stopped, and the engineer acknowledged that one of the seacocks 
was wrong, so the vessel went to sea without the expense of 
slipping. No doubt many of you will remember the case of a 
London st , the Uitenhage, some eight years back, which 
was bound for the Cape with passengers, but after leaving Fai- 
mouth forty-eight hours was back again, with 5ft. or 6ft. 
of water in the engine-room. In harbour she became tight, 
went to sea again, but returned after a lapse of the same period, 
was again pumped out and went to sea once more, but after four or 
five days reappeared in the Thames with the engine-room flooded. 
She again became tight in harbour, the cargo was discharged, and 
vessel went into dry dock. When the dock was empty the ship 
was filled with water to the height of 10ft.; the hull was found 
perfectly tight, and nothing further discovered. She then pro- 
ceeded on her voyage without anything being made public as to 
the cause, leaving a strong suspicion that some cock had been 
wrong, as doubtless must have been the case. Numerous instances 
of this kind could be brought forward, but to show this is no 
uncommon accident, and is still going on, I must call your atten- 
tion to a paragraph in the Maritime Registry of May 14th, 1875: 
—‘*King Arthur, at Bombay, having finished loading cotton, 
was discovered to be yyy een and was obliged to be beached. 
Cargo would have to be discharged to get at the damage,” In 
the Registry of June 11th we find :—‘‘ The surveyors appointed 





to report on the leak of the King Arthur at Bombay were unable 
to find any cause for it, and were of opinion that the sudden 
leak must have arisen in some way in the en room. She has 
to go out of dock and reload her cargo.” 
ships leaking at sea and ir 
occutring again? Nothing, 
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—when the engines have been broken down—from water getting 
into them at sea, in tae same way as in harbour, and with no 
help at hand to save them. Whena great amount of water gets 
into an engine-room, to pump it out quicker it is a common 
ge to fit a bilge injection on to the inlet pipe of the circu- 
ating pump, but the cure is sometimes worse than the disease, 
and has proved another cause of danger—as shown by the loss of 
the Knight Templar. This was a new ship, at Lloyd's, 
and with a Board of Trade certificate, and when only some sixty 
hours from port she foundered. At the time it was thought the 
vessel was lost through straining, but it was found out afterwards 
—through the engines of a sister ship—that a bilge injection so 
fitted admitted water into the ship from the sea. Since this has 
been found out, non-return valves have to be fitted, but this is 
not sufficient, as the valve may not act through coal dust or a 
chip of wood getting into it. This accident, I fancy, had some- 
thing to do with the loss of the Europe and Amerique, and 
was possibly the cause of the water getting into her 
Majesty’s ironclad the Iron Dake. To show I have not exag- 
gerated the liability of vessels to be lost through the present 
system, I will give you a few extracts out of several 
I have copied from the Shipping Gazette of 1873, 1874, 1875 :— 
**Francesco Calderon foundered on January 19th, 1873, havi 
pours a leak, caused by the giving way or breakage of some o’ 
the pipes connected with the skin plating from the boilers or 
engines.” (This extract is from the Royal Commission on Unsea- 
worthy Ships.) ‘‘Sunfoo put into Malta, April 16th, 1873, very 
leaky, was placed in dry dock, and the leak was found to have 
been caused by a Kingston valve being broken and destroyed.” 
“* Aberford left Gibraltar at five o’clock on June 26th, 1873, put 
back two hours after with stoke-hole full of water, one of oe 
sea pipes having burst.” ‘‘ Captain Cook, of Whitby, abandoned 
at sea, picked up and taken to Grimsby, engine-room full of water, 
caused by one of the seacock glands giving way.” ‘* Audes, while 
lying at anchor in the harbour of Naples on September 5th, 
1873, was found to have 5ft. of water in engine-room and 4ft. in 
after-hold; with the aid of three powerful pumps the water was 
reduced to 3ft. in engine-room and after-hold cleared; it was 
then discovered that the bolts of the flange of donkey engine 
feed-pipe had given way.” ‘“‘ Brunette was nearly sunk in the 
Thames by a fireman wilfully opening a cock in the night; the 
vessel had to be beached, and the steam floating fire-engines had 
to pump her out before the engineer could reach the cock to close 
it.” “Talisman foundered in the Bay of Biscay with the 
loss of twelve men; the engineer, one evening, found 
the water coming iato the stoke-hole with a rush, in a short 
time there was 13ft. of water, and she wentdown. ‘Thibet, mail 
steamer, sailed from Malta for Port Said, April 4th, 1875, but 
put back ; she was surveyed and examined by dockyard divers, and 
found perfectly tight and seaworthy; she sailed again for Port 
Said in the evening. Orlando, at Hull from Gothenburg, whilst 
discharging, February 17th, 1876, several feet of water found in 
her, supposed that the stop-cock was left open; large quantities of 
cargo damaged.” These few cases clearly show that engine room 
connections require improvement, We may consider the engineer- 
ing talent of the royal navy to be of the very highest class, and yet 
we find, with all their skill and precaution, accidents have 
happened in separate dockyards which have been made public. 
In the Standard of last August appeared this paragraph, from 
Chatham:—‘“* Great anxiety has been felt about the safety of the 
ironclad frigate Rover, now preparing for sea, in consequence of 
one of the seacocks having inadvertently been left open, which 
caused the water to commence running into the ship.” And we 
all remember the commotion created the end of last year by 
the news of another of our ironclads being in danger, the Iron Duke 
being reported sinking at Plymouth, through water getting into 
the ship in some mysterious manner. 

Lloyd’s now require all cocks fitted on the plating of steam- 
vessels to be raised above the level of the stoke-hole plates, on the 
turn of the bilge, or attached to Kingston valves of sufficient 
height to lift them up to the level of the stoke-hole plates, so that 
they can at all times be seen and attended to. By this rule 
Lioyd’s are coming back to the old plan of having the seacocks 
high on the bilge, which is all right in its way, but has this dis- 
advantage, that when the vessel is light the engines may be useless 
by the seacocks getting out of the water. Suppose a steamer of 
1000 tons, having ballast tanks, one being in the engine-room, the 
stoke-hole plates would be about 6ft. 2in. above the bottom of the 
keel; the seacock above this will make it about 6ft. 7in., and as 
the vessel will only draw about 9ft. 7in., it only leaves 3ft. from 
the seacock to the water-line, so that if the vessel takes a list, or 
rolls about a good deal, the injection valve is out of water. I 
remember, some fifteen years back, the steamer Frankfort, bound 
for Liverpool with a cargo of cattle, getting on her beam ends 
through the sand ballast shifting, having to run before the wind 
into Belfast Lough; the ballast was there put to rights, and she 
steamed back to Liverpool... But suppose the wind had not been 
favourable, she might have got on a lee shore and been lost. If 
the Kingston valves are mace higher than at present they are 
all the more liable to ke broken off, for the bottom of them 
will still be under the stoke-hole floors. 

Having now shown you that vessels, not only of the royal navy, 
but ones built and engined in different yards, and under the sur- 
veys of Lloyd’s, the Liverpool Kegistry, and Board of Trade, have 
all proved defective, T make bold to bring before you a plan I have 
designed as a complete remedy against the danger alluded to, and 
has been adopted, with plete , in the steamer Helios, of 
Hull, for nearly three years, and is also fitted on the Stelvio, and 
Monte Moro, of Shields; and the J. B. Eminson, of Sunderland. 
The plan isa simple one, being analogous to a gas meter, by which 
we have the means of shutting off the gas from various pipes; and 
in my arrangement I place a valve in an iron box, by which the 
water can be shut off from the various ks and ti 
You will observe from the drawings, that on the bilge of the vessel, 
a large valve is placed, the area of sea opening of which is equal to 
the area of all the other seacocks, aud this valve, which is a 
Kingston one, is opened and shut from the deck. Over this valve 
an iron box is built of the same strength as the ship, which is 
made perfectly water-tight, and on the outside of this box are 
placed the circulating, ballast, ash, and in fact-all cocks. You 
will therefore see, that water getting to the various cocks depends 
upon the main valve being open or shut, and this valve being 
enclosed in a box, cannot by any means get broken, and when shut 
the shell of the vessel isas perfect as if there was no hole. 

For the boiler, blow-off, and scum cocks, there is another box 
with a Kingston valve inside, which also opens and shuts from the 
deck. The advantages I claim for this arrangement are as follows: 
—(1) That by shutting the main valves from the deck, no more 
water can get into the ship, and the ship is perfectly tight, so far 
as seacocks are concerned. (2) In case of a breakdown, the main 
valve is shut, when the officers and crew are certain no water 
can enter the vessel through that source. (3) All the cocks 
are placed at the top of the box, above the engine-room plat- 
form, and always in sight. (4) If anything should go wron 
with the main valve, you have always the outside cocks to depen 
upon, and which, moreover, are always in view. (5) Any doubt 
existing as to the source of leakage, the main valve is closed, 
the result being seen if the leak is from a pipe, or from 
the shell of the vessel. (6) The main valve is easily shut 
in dock, thus preventing any cargo getting damaged. (7) If 
necessary, the handle of the valve can be locked when in 
dock, to prevent people tampering with any cock. (8) The facility 
of repairing any seacock or pipe at sea or in harbour without going 
in dry dock. In making the box care is requisite to make it quite 
tight, and a plan I have adopted to test this is to take a small pipe 
from the box to the deck, and fill it with water to the top before 
the vessel is launched. If the box is then tight it will never leak 
afterwards. Some builders build the box on to the ship’s frame, 
but it is better to cut a frame which can be compensated for, and 
putting a welded angle iron right round the box, which is then 











easily caulked all round. The main valve being a Kingston one, 
some engineer may say, if the valve is shut in dock it will be very 
with a 


difficult to of, say, 16ft. or 18ft. outside. 
This can be obviated by a small jin. gaspipe from the ship’s 


side with a small pet-cock to the top of the box; but in practice 
I have not found this to be required. The large drawing is of this 

ment as fitted on the steamer Helios, of Hull, with engines 
of 140-horse power, by C. D. Holmes and Co., of Hull. This 
vessel has now been built for nearly three years, and has proved 
a great success. The drawing No. 2 shows the valve as fitted on 
the J. B. Eminson, of 100-horse power engines by T. Richardson 
and Sons, of Hartlepool. The remaining Figures show a proposed 
plan for blow-off cocks, and also the handle and arrangement for 
working the main valves from the deck. This handle is worked, 
as will be seen, by simply unscrewing the brass cover off the top 
of box and turning the handle round, when it slips down the 
way ot the valve is shut. 

Mr. Wright, chief engineer to the Admiralty, said that for more 
than thirty years in the navy every pipe going through the bottom 
of the ship into the sea had been fitted with a Kingston valve, 
with a stop cock if a small opening, or a sluice valve if a large one. 
He maintained that the royal navy had been peculiarly free from 
accidents arising from seacocks. The Rover's case was simply this. 
After the men had left, the policeman heard a trickling of water, 


and he gave the alarm that water was running into the ship... The 


fact was that the contractors’ people had slipped back the bands 
of the stern shaft stopping the cocks, to assist them in turning the 
engines, The case of the Iron Duke was a case of more import- 
ance. The ship was going out for a short run, and the engineers, 
most of them new to the ship, thought they opened the sluice 
valve, but they found the condenser getting warm and partly 
turned on the sea injection. In the Iron Duke it is so fitted that 
if the sea injection was turned entirely, a valve was opened to 
allow the discharge to go overboard. They omitted to do this, 
and the surplus water went into the feed tanks, and flowed over 
from them into the bilge. 

Mr. Jas. Parker, chief engineer-surveyor to Lloyd’s, said: This 
question was brought before Lloyd’s Registry about eighteen 
months ago, and they caused forty-five vessels to be examined. 
Twenty had the means of running water from the sea into the 
bilge by the engineer accidentally turning the cock in a wrong 
direction. Their engineers’ surveyors were directed to examine 
all the cocks and pipes in steamers that came on the surface, and 
they satisfied themselves that no such arrangement existed before 
they reported the vessel for a renewal of her classification. 

Mr. Merrifield thought that although Mr. Spence’s plan might 
not be the best solution of the difficulty, it was a step in the right 
direction, 

Mr. Martell said that Mr. Morley’s paper showed what an enor- 
mous amount of safety there was in Government ships more than 
was really generally understood. But the Government rules for 
their bulkheads could not apply to merchant ships, because a mer- 
chant ship could not be cut up into parts, as she would then be 
rendered unfit for the purpose for which she was designed. 

Mr. Flannery said that the greatest source of danger lay in the 
fact that seacocks were very much beyond the sight of the 
engineer in his duties, and they might be completely submerged 
= entirely beyond the reach of remedy before the defect was 

iscove 

Admiral De Horsey objected to Mr. Spence’s plan on account 
of the enormous size of the valve required. 


Mr. E. C, Warren agreed with Mr. Morley that means should: 


be provided for closing all ventilators in case of fire. 
Mr, Morley, in reply, said that with regerd to Mr. Martell’s obser- 


vations, he had carefully avoided giving his own opinion as to the + 


impracticability of putting water-tight compartments in merchant 
ships. The point he wished to impress upon them was that 
greater pumping power was desirable in either case, and that 
ejectors were necessary in merchant ships. 

Mr. Spence said it was a source of satisfaction to him to find 
that no great fault had been found with his arrangement, 

Mr. Parker stated that eighteen months ago, when this matter 
was brought before him, all the steamers were examined for the 
purpose of preventing any further accident; but about a year 
ago, unfortunately, one of his ships came to grief at Bombay. 








ON THE UNEQUAL ONWARD MOTION IN THE 
UPPER AND LOWER CURRENTS IN THE 
WAKEOFASHIP; AND THE EFFECTS OF THIS 
UNEQUAL MOTION ON THE ACTION OF THE 
SCREW PROPELLER, * 


By Professor Os BORNE REYNOLDS. 


THE very important part which the tendency of the water to 
follow in the wake of a ship plays in theaction of the screw pro- 
peller has often been the subject of remark. It has been very 

rominently brought forward by Mr. Froude and others, and is, I 

lieve, now very generally given a place in all considerations of 
the very complicated phenomena which envelope the action of the 
screw. There is one effect of this wake, however, which I think has 
not hitherto received the attention which its importance 
demands, and this is the object of my present communication, 
Of the various phenomena which have been developed during our 
experience of screws, none have given more trouble than their 
tendency to cause vibrations; and although certain causes have 
been suggested for this, it has never received a satisfactory expla 
nation. This, I think, arises from the fact, that in the calcula- 
tions and estimates which have hitherto been made respecting the 
screw, it has been assumed that the blades of the screw act with 
equal effect in all positions—that the screw acts equally on all the 
water ——_ which it sweeps. If this assumption were correct, 
there couid be no tendency in the screw to cause vibrations except 
by throwing water against parts of the ship. But this equal 
action can only be assumed to exist on the supposition either that 
the water through which the screw moves is initially at rest, or 
that it is all moving with the same velocity. Now, this supposi- 
tion will, I think, on closer examination be seen to be very far 
from true; and in recognising what is the actual condition of the 
water, I think we can see what are the causes of several pheno- 
mena which have been hitherto only partially explained, besides 
the above-mentioned tendency to cause vibrations which is the 
péché habituel of the screw propeller. Last year, while investi- 
gating the action of a screw on the steering of a vessel, my 
attention was drawn to the tendency which the screw has to turn 
the ship out of her direct course. This tendency I found was 
very generally recognised, and was attributed, like the tendency 


in the action of the screw ler, particular 
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The Relative Speed of the Upper and Lower Currents in the Wake. 
As is well known, a ship imparts an onwaid motion to the water 
in its wake in two ways—by the friction of the skin, and by the 
wave which follows the ship. From neither of these causes does 
it appear that the motion imparted to the water will be equally 
distributed th: h the whole area of the wake; but, on the other 
hand, it appears that both causes will act to give the water near 
the surface a greater onward velocity than that which is on a level 
with the keel of the ship, and that water which is directly behind 
the stern-post a greater velocity than that which is more on one 
side. When a long narrow vertical plane is dragged through the 
water in the manner adopted by Mr. Froude in his experiments on 
surface friction, its only effect, in the way of setting the water in 
motion, is that of skin resistance; but even here the — 
water will be made to move faster than the lower. e 
motion imparted to the water in the immediate vicinity of 
the plane is rapidly communicated to the adjacent water, 
and so becomes more or less dissipated. Now at the top 
of the plane the only direction in which this dissipation 
can extend is laterally, whereas towards the bottom of the 
plane the dissipation can extend downwards 9s well as sideways, 
and is therefore much more rapid, leaving the water near the 
bottom of the plane moving with less velocity than that near the 
top. So that, looking at a ship as a long narrow plane, we see 
that even so there would be not only a difference between the 
velocity of the water in the middle of the wake and that towards 
the outside, but that there would also be a difference in the 
velocity at different elevations. A ship, however, differs con- 
siderably from a plane, and its form tends further to increase the 
inequality in the motion of the water. The water which fills the 
opening left by the ship in large part rises up from beneath its 
bottom, and in rising carries «ap to, the surface that water which 
has received the greatest onward motion from rubbing against the 
skin, supplying its place below by fresh water without any on 
velocity. This would be the case even if the run of the ship were 
in the form of a vertical wedge, and the actual form of the ship, 
which is more like an inclined plane than a vertical wedge, 
tends greatly to increase this action, for the water moves 
upwards along what are called the geodetic lines. —See 
Rankine’s ‘‘ Shipbuilding,” p. 83. The fact that the lines of 
a ship ‘are much fuller near the surface than those below 
tends also to give the upper water greater forward motion. Again, 
the form of a ship is such as to cause a wave to follow it, the 
crest of the wave being not far from the stern-post. This wave 
also causes a greater onward motion in the particles of water near 
the surface than those which are below. We see, therefore, taking 
all the causes together, that there is probably a very considerable 
difference in the relative onward velocity imparted by the ship to 
the water in which the upper and lower blades of the screw work. 
There is also a difference in the velocity of the water at different 
lateral distances from the middle of the wake; but this latter 
variation is not of any direct importance as regards the object of 
this communication, and therefore will not be considered farther. 
The Actual Velocity of the Wake. 

Before we can form an estimate of the probable magnitude of 
the actual difference in the velocity with which the upper and 
lower currents move, it is necessary to arrive at some conclusion 
as regards the proportion which the velocity of the wake bears to 
that of the ship. The actual motion imparted by a ship to the 
water in its wake has never, so far as I am aware, been experi- 
mentally investigated ; there are, however, two ways in which 
estimates have been formed—by observations on the surface, and 
by calculations based on the resistance of the ship. If one may 
judge from various incidental comments, one finds that the 
observation of the motion at the surface of the wake had led to 
much higher estimates of its velocity than the calculations from 
the ship’s resistance. Mr. G. B. Rennie remarks: ‘‘The current 
caused by the onward motion of the ship has a velocity at the 
stern equal to that of the ship itself.” Mr. Griffith says: “‘ The 
water in which the screw works is an eddy which follows the ship 
at the same speed or nearly so if a patent log were 
‘placed in the screw opening, it would not even approximately 
indicate the speed of the ship.” I would remark here that I do 
not make these quotations in order to show that they are wrong, 
but simply to show that observation of the surface has led those 
who have had the best opportunities of judging to form a high 
estimate of the onward motion imparted to the wake for the pur- 
pose of comparing this estimate with that based on the resistance 
oftheship, In his ‘‘Marine Engineering,” Rankine gives a rule 
for calculating the velocity of the wake, see p. 249; and, applying 
this rule to the Warrior—a very long ship—he finds that the 
speed of the water near the stern-post is ‘09 the speed of the sh’ P. 
We see, therefore, how widely this estimate differs from the 
estimates formed from observations at the surface, The previous 
argament, however, regarding the difference between the velocity. 
at the surface and that below will go a long way to reconcile these 
estimates. Rankine’s estimate is based on the supposition that 
all the water following the ship has the same onward motion 
imparted to it. .A very different result, however, is arrived at if, 
instead of the entire mass of water in the wake, it is only, or 
principally, the upper layers that are supposed to be set in motion. 
The speed imparted to the water must be inversely proportioned 
to the volume acted on, so that if the motion only extends to the 
bottom of the ship, and gradually dies out, instead of the velocity 
being 10 per cent. it will be 20 per cent. that of the ship. This 
seems to me to agree with what may be observed on looking over 
the stern of a paddle steamer or a sailing ship. In the case of the 
steamer, the inner ends of the lines of foam left by the paddles 
become curved forwards aa they approach the stern where they 
join the wake, and are then violently dragged forward with a 
velocity of certainly more than one-tenth that of the ship. Asa 
rough estimate, therefore, I should conclude that in a ship with a 
fairly fine run the velocity of the wake at the surface is not less 
that ‘20 that of the ship, while at the level of the keel the water 
is practically stationary. And in the cases of ships moving at an 
abnormal speed, carrying a high stern wave, or having full sterns, 
the difference may be increased to almost any extent. 

The Effect on the Screw. 

Having now shown that there is a considerable difference in the 
onward velocity in different parts of the ship’s wake, it only 
remains to consider what effect this difference would have on the 
action of the screw. Compared with the speed of the ship the 
difference is after all but small, and if the thrust of the screw 
d ded on the speed of the ship, this small, difference might well 
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to cause vibrations, to the action of the water thrown by the 
screw obliquely against the stern-post. That this explanation was 
not the true one, I was at once able to convince myself by remov- 
ing the stern-post, when I found that the tendency of the screw to 
turn the ship out of her course was increased. I was thus led 
to conclude that the upper blade, or blades of the screw, experi- 
enced greater lateral resistance than the lower blade or blades ; 
for the stern of the ship was always driven in a direction opposite 
to that in which the upper blades were moving. On looking for 
the cause of this resistance it appeared that it might arise from 
the water in which the i blades worked following the ship 
faster than that below ; and on comparing the various tendencies 
which the ship had to turn when moving at different velocities, 
with what might be expected to result from such an unequal 
motion, I found sufficient agreement to confirm me in this opinion. 
Being at that time concerned with the steering, I only exam- 
ined this phenomenon so far as it related to the investigation in 
hand, the results of which investigation were contained in a 
paper read before Section G at she British Association last year. 
Subsequently, however, it occurred to me that this difference in 
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be neglected ; all that would result would be a difference of some 
20 per cent. in the pressure on the upper and lower blades. I 
cannot help thinking that it is owing to some such confusion as 
this between the action of the screw and the speed of the shi 
that the unequal motion of tae water in the wake has remain 
unattended to for so long. When we realise the fact that the 
thrust of the screw does not depend on the speed of the ship, but 
on the difference between the speed of the ship and the geometri- 
cal speed of the screw, or the speed at which it would have to 
move forward were the water unyielding ; and that this difference, 
called the slip, is somewhere between one-tenth and one-fourth the 
speed of the ship, wesee at once what an important influence an 
increase in the speed of the water anything like one-fourth the 
speed of the ship would have. Hence, although the inequality in 
the motion of the water is small as compared with the speed of 
the ship, as compared with the slip it is very large, and this is the 
essential comparison. The slip of a screw would be somewhere 
between one-tenth and one-fourth the speed of the ship if it were 
equally distributed over the entire area through which the screw 
acts. But if there is a difference in the rate at which the water 
is following the ship at different parts of the section of thescrewrace, 
then theslip, and quently thep the blades of thescrew, 
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will be greatest at those places where the water is following the 
ship fastest. Taking the mean slip at ‘2, and supposing the upper 
blades to be working in a current which has an onward velocity 
*2 greater than that in which the lower blades are working; then 
the slip at the tops of the upper blades would be ‘3, and that at 
the tops of the lower blades only ‘1 ; so that the resistance at the 
tips of the upper blades would be three times as t as that at 
the tips of the lower blades. Or, to put it roan ly, the area of 
the water on which the screw acts to drive the ship forward would 
be virtually reduced, it would be the blades above the shaft that 
principally drive the ship, the lower blades merely passing through 


the water, 
The Tendency to cause Vibrations. 

Under these circumstances it is clear that the lateral resistances 
which the upper and Jower blades encountered would ro a 
balance each other. For example, on a two-bladed screw 
pressure on the blades would only be equal when they were both 
on a level with the shaft. As the one rose towards the vertical 

ition the resist would i while that on the lower 
lade would diminish. The action of the screw would, therefore, 





be to cause an intermittent force, urging the stem in the direction 


opposite to that in which the tips of the upper blades were 
moving. The magnitude of this intermittent force would be ve 
cohsiderable—under the circumstances assumed above, it would, 
while it acted, be comparable to the entire lateral resistance 
encountered by the screw. It would, therefore, afford sufficient 
explanation of the screw’s tendency to cause vibrations, which the 
shock caused by the water thrown by the screw against the stern- 
st does not. It would also fully accord with what experience 
Ee shown respecting the effect of the screw on the steering of 


the ship. 
Effect on the Efficiency. i 

Such an inequality in the action of the screw as that described 
above would not necessarily reduce its efficiency as a propeller. So 
long as there was some small slip left to the bottom blades there 
could be no actual retardation of the ship. But if the inequality 
in the motion of the water should at any time bear such proportion 
to the mean slip that the lower blades could not, as it were, screw 
themselves through the water fast enough to keep up with the 
ship, then they would have to be dragged through the water, and 
would retard the ship. Such a result would only be experienced 
when the inequality of motion in the water was more than double 
the mean slip of the screw. Such a state of things, it would 
appear, could only be brought about by a vessel moving at an 
pede speed and carrying a large stern wave, or by a vessel 
having a very full stern, conditions which are invariably found to 
result in loss of efficiency and excessive vibration, and very often 
in what is called negative slip. The loss of efficiency which usually 
attends negative slip, has received what appears to be a satisfactory 
explanation as being due tothe backsuction, orrecuction of pressure 
which the action of the screw causes on the stern of the ship. 
And that it is in some part at least due to this cause has been 
proved by Mr. Froude by actual experiment. But, considering 
that when this action occurs, all the conditions which would cause 
the lower blade to drag back are known actually to exist, it would 
seem to be highly probable that at least in part, the lossof efficiency, 
as well as the excessive vibration, is due to the unequal motion of 
the water on which the upper and lower blades of the screw act, 


Disadvantage of Large Screws. 

It can be easily seen that the effects which have been attributed 
to the unequal motion of the water would be greater with screws 
which are large in proportion to the draught of the ship, than 
with those which are smaller, There are two reasons for this. In 
the first place, the larger the screw the smaller must be the mean 
slip, and consequently the greater would be the proportion which 
the inequality of the motion of the water;would bear to it; or 
the smaller would be the margin allowed for the difference in the 
slip at the top and bottom of the blades. And, secondly, the 
larger the screw the greater would be the difference in which the 
motion of the water in upper and lower blades worked. Now, I 
believe it has been found, as a matter of experience, that there is 
a limit to the size of the screw which gives the best results for 
each ship. This limit is doubtless in part owing to the increased 
friction which large screws experience, owing to their increased 
surface; but the friction must be much larger than what we 
have reason to suppose it is, if this alone can account for the 
limit. I¢ seems probable, therefore, that this limit is another 
result of the inequality of the motion of the following waters. 
A few years ago a large Atlantic steamer was fitted with a screw, 
which could be lowered until its blades extended below the bottom 
of the ship. Various advantages would appear as likely to result 
from such an arrangement; but it seems to me to be probable that 
the disadvantages resulting from the inequality in the motion of 
the wake would be considerably inerenaell, for the lower blades of 
the screw would descend into the water with no following motion 
at all, while the upper blades would still be high up in the wake. 
I do not know what was the result of the experiment, but I have 
heard that the plan had to be endenal on account of the 
excessive vibration. . ’ 

‘Conclusion, 

It is not my object in this paper to enter upon the question as 
to what modification in the construction or dispositions of screws 
might be suggested by the recognition of the unequal motion of 
the wake and its effects. Any suggestions I might make would be 
premature. My endeavour has been solely to elucidate further 
the actual conditions or circumstances of the problem ef screw 
propulsion, it being my conviction that a complete knowledge of 
the conditions of any problem must be conducive to its eventual 
solution. My opportunities of studying the action of screws are 
limited, and in venturing to come before you, my inducement has 
been that my ideas would be criticised by those who have much 
better opportunities. If, through ignorance, I have been occupy- 
ing time by detailing what is unimportant or already known, I 
can only hope that I may have your indulgence; a aim which 
I feel entitled to make, as it is only the importance which you 
were pleased to attach to my former communication which has 
emboldened me to come forward again, 








ON STEEL FOR SHIPBUILDING AS SUPPLIED 
TO THE ROYAL NAVY.* 
ByJames RiweEy, Esq., Manager of the Landore Siemens Steel Works. 
THE purpose of the present paper is to show what has been done 
by the company, of whose works the author is the manager, 
towards producing a material for shipbuilding which shall meet 
the requirements indicated by Mr. Barnaby in his paper on ‘‘ Iron 
and Steel for Shipbuilding,’ 
Institution twelve months ago. This being so, the closing sen- 
tences of that ~ 9 may well be quoted at this point. They are 
as follows:—‘‘ The uncertainties and treacheries of Bessemer 
steel, in the form of ship and boiler plates, are such that it re- 
quires all the care which it has bestowed upon it at L’Orient to 
avoid failure. The question we have to put to the steel makers is, 
What are our cts of obtaining a material which we can use 
without such delicate manipulation, and so much fear and trem- 
bling? We have gone on for years, using iron plates which are a 
compound of impure irons, of different and unknown qualities, 
welded together ro ne in the rolls, We want a perfectly 
coherent and definitely urised bloom, or ingot, of which the 
rolls have only to alter the form in order to make plates with 
ualities as regular and precise as those of be i and metal, 
and we look to the manufacturers for it. I am 'y, for my 
part, to go further than the French architects have gone, and 
uild the entire vessel, bottom plates and all, of steel; but I know 
that at present the undertaking will involve an immense amount 
of anxiety and care. We ought not to be behind any other 
country in this matter, and it shall not be my fault if we are.” 
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read before the members of your | fracture, 


Tong precios ¥ tes ale whee ans words wors mechan, it had 
been desire of Dr. Siemens that the Landore Siemens Steel 
pg of should turn their attention to the uction of steel of 
the qualities, whether of soft or descriptions, conse- 
quently a series of experiments extending over some months had 
been conducted with a view to the manufacture of plates, angles, 
&c., suitable for shipbuilding and boiler-making; in fact, of such 
material as was described by Mr. Barnaby. Such being the case, 
it seemed a aS ity for calling his attention to what 
had been accomp at Landore, and the author, with Mr. 
Gordon, the managing di r, having obtained an interview, 
informed Mr. Barnaby that the Landore Company were disposed 
to accept the challenge already quoted. Not to detain you, it 
will be sufficient to say that after the lapse of some months, 
devoted to the testing of specimens of steel supplied by the most 
eminent firms in this country, a contract was entered into be- 
tween the Admiralty and the ore b angry Spe the supply by 
the latter of the plates, angles, and beams, to be used in the con- 
struction of two armed despatch vessels, the Iris and Mens. to 
be built at Pembroke Dockyard. The author hopes to be able to 
convince you, by a statement of the tests which have been applied 
to the steel supplied, and more conclusively by the specimens put 
before you, that a material equal, if not superior to that manu- 
factured in any other country, and having most of the properties 
and desirable qualities, with almost none of the pret va a eS 
mentioned by Mr. Barnaby, is now being made and supplied for 
shipbuilding and other B al. ny to her Majesty’s Government. 
By the favour of Mr. Barnaby I am able not only to describe 
various tests to which the material has been subjected at Pem- 
broke Dockyard and elsewhere, but also to exhibit specimens 
showing the effect produced; and, acting under the impression 
that it would probably add to your interest and convenience if 
diagrams were prepared and placed before you, showing the 
changes of form the various specimens had assumed after under- 
going the severe tests applied to them; this has accordingly been 
done, and I trust upon such a scale as to be easily distinguishable. 
I propose to give a rapid description of these specimens before 
passing on to an account of the manner in which the different 
qualities of the metal have been proved. For convenience they 
are divided into hot forge tests and cold tests, 


Hot Forge Tests. 

(1) A piece of }4in. plate subjected to the rams’-horn test, the 
lower end being doubled close while cold, without fracture. 

(2) Shearings of }in. plate about 14iv. wide, welded together 
and bent in the weld to a radius of fin. without fracture. 

(3) Two pieces of plate welded together, and bent in the parts 
welded, one to an angle of 90 deg., and the other to an angle of 
105 deg., without fracture, 

(4) box end, made from }in. plate to form angle steel, 3in. by 
3hin, by din, It is sopndly welded, and is in every respect as sound 
as one made from angle iron, 

(5) An intercostal, made from jin. plate, to form angle steel, 
3hin, by 3in. by 4in., soundly welded, and considered a good job. 

(6) An outside corner, made from 4in. plate, to angle steel. This 
is a fair average weld, these corners being much more difficult to 
make than inside‘corners, as the gusset piece has to be welded in 
after being fitted. 

(7) Two pieces of plate, 2}in. by }in., welded together straight, 
then carne after its edge to form a circle Gin. in the clear. It is 
a sound weld, and there is no fracture in the turning. 

(8) T'wo pieces of plate, 3in. by jin, welded together, and bent 
off at right angles. It is soundly welded, and bent to the form 
shown without fracture, 

(10) A piece of plate, 2lin. by 10in. by 4in., turned to the form 
of a tube (not welded), then placed in a flanged socket, and a flange 
pin forced into it by blows from a 60-cwt. steam hammer. It 
assumed the form shown after eight blows. Stood well. 

(11) A piece of tin. plate, 12in. diameter, forced into a socket 
by blows from a steam hammer, to the form shown. Stood well. 

(12) A piece of fin. plate, dished to form shown No. 11, then 
Pack nearly to its original form. Stood well. 

(13) A piece of 4in. plate, 12in. in diameter, forced into a tube, 
then flanged back on the anvil to form shown, Stood well. 

(14) An outside and inside corner, made from angle steel, 6in. by 
34hin. by yyin., welded sound, but with more difficulty than in 
welding iron. 

The authorities of Pembroke stated, however, that no doubt was 
entertained but. that with more experience these welds could be 
made satisfactorily, and I may add that this is now being done. 

(15) An inside corner and ~ end, made from angle steel, 6in. 
by 34in. by yyin., welded satisfactorily. 

(16) A piece of angle steel, 6ft. long, 6in. by 3}in. by yzin., the 
web closed together at one end, and the other opening out and 
turned back to the form of a ring, as shown. Stood well. 

Before passing on to the cold tests I ought to state, that although 
these forge tests show how the steel can be used and manipulated, 
= I by no means wish it to be understood that if the ordinary 

essemer steel were subjected to the same tests it would fail under 
them ; it is nearly certain that the reverse would be the case ; in 
fact, the authorities at Pembroke Dockyard state as much; but 
they add, that when the best Bessemer steel they have had was 
subjected to the cold tests, the difference in favour of Landore 
steel was most marked. I have therefore the more pleasure in 
calling your attention to them, believing, as I do, that they are 
ed in steel, and scarcely matched for ductility by the finest 


Cold Tests, 

(1) A piece of Gin. by 3in. by yin. angle, with the corner bent 
over and flattened close by blows from a 40-cwt. steam hammer. 
No fracture, 

(2) A piece of Jin. by 3in. by fin. angle, 1ft. long, flattened out 
by two hows of steam hammer. No fracture. 

(3) A piece of din. by Jin. by gin. angle, 1ft. long, closed by two 
blows of steam hammer. No fracture. 

(4) A piece of 3in, by 3in. by gin. angle, 1ft. long, flattened out 
same as No. 2, after which the wings were turned back over the 
outside angle. Slight fracture at the ends only. 

(5) A piece of 3in. by Jin. by fin. angle, 18in. long. After a 
flattened out, as in the previous cases, the two ends were turne 
over in opposite directions; the piece was then doubled up in the 
middle, and closed by hard blows from a steam hammer. ere is 
no fracture, but there are cuts from the hammer tool in one place, 
and from its own angle in another. j 


uneq 
iron, 





(6) A piece of 3in. by 3in. by gin. angle, 18in. long, dealt with 
as in the peci last tioned, except ‘that before bending one 
end over the wings were bent back, asin No. 4. There is a slight 


, as shown, caused by its own angle. 
(7) A piece of gin. 
4}in. by 3in. space. racture. : 
(8) A piece of fin. round bar, formed into a knot occupying 
on y 3in. by 2in. space. 
(9) A piece of }in. round bar, formed into a knot, occupying 2jin. 
by LE This is a very fine spesimen. 
(10) A ring, 5in. in diameter, made from two pieces of plate 
welded together, and closed by blows from a sledge hammer. No 


racture, 

(11) A similar ring, made from Low Moor iron, closed by one 
blow from 60 cwt. steam hammer. There are slight fractures where 
bent, as shown. 

(12) A similar ring, made from Landore steel, and closed in the 
same manner. Fractured in the weld, as shown. 

a piece of din. steel plate, 12in. diameter, dished to 3}in. 
deep by five blows from a 60cwt, steam hammer. Without frac- 
ture. 


A _ of steel from an eminent firm, similarly treated, broke 
into three pi at the fifth blow. 

(14) A piece of 6in. by 3in. by yin. angle, had the wings closed 
in, as shown ; it was then placed edgewise, on ings 5ft. apart, 


og bar, formed into a knot, occupying only 
0 





and bent by hydraulic pressure to a mn of A piece 


of best best angle iron, similarly treated, broke at deflection of 


(15) A piece of plate, 3ft. by 3ft. by dim., had an iron block 
placed under each corner, 9in. from the , and an iron ball, 
weighing 1291 lb., was dropped on the centre, from a height of 30ft. 
Bent, as shown, without a sign of fracture. 

(16) A piece of steel, from an eminent firm, similarly treated, 
was bent and fractured, as shown. 

(17) A piece of best best iron, similarly treated, was bent and 


d, as shown. 

(18) A beam piece, 4ft. Gin. long, made of yin. plate, bin. deep, 
with double angles, 2hin. by 2hin. by y4in., on upper and lower 
edges, riveted together with fin. rivets, 3hin. diameter apart, was 
bent under hydraulic pressure to the form shown, without fracture, 
when the fixings failed. It was removed before the test could be 
completed. 

(19) A piece of fin. plate, 12in. diameter, forced by hydraulic 
pressure through a ring 10in. diameter, and dished to the form 
— that is, 34in. deep, by a pressure of 1454 tons, without 


(20) A piece of gin. plate rested during experiment upon a per- 
fectly horizontal surface of an pol ney al 3a Pb a" coo. 
lar portion of the plate, 12in. in diameter, being unsupported. 
The anvil was firmly embedded in the ground. A charge of 18oz. 
of compressed gun-cotton was pis over the centre of the 
plate, an air space of din. intervening between the upper surface of 
the plate and the base of the charge. The charge was exploded 
by detonation. 

The result is, that the plate is dished down to the extent of 1}in., 
but there is no sign of fracture. 

(20a) A piece of gin. best best iron, similarly tested, is almost 
shattered to pieces. 

(21) A ~~ of plate, }iin. thick, supported on anvil as above. 
Charge of gun-cotton 10oz., and 3in. in diameter, placed upon 
the upper surface of the plate in a central position, and exploded 
by detonation, 

The result is that a hole 1}in. diameter is made in the centre of 
the plate, and that for fin. all round this hole, the plate is beauti- 
fully cupped or countersunk, as if it had been done by a cutting 
tool. There are no lateral fractures in the plate. 

(21a) A piece of best best iron plate }4in. thick, similarly 
treated, was fractured as shown, 

(22) A piece of plate doubled close up, four-fold, as shown, with- 
out fracture. 

2) A narrow strip of plate, 2in. by 4in., twisted into the form 
shown. 

It may be well, before presenting further statements of the 
different tests, with their results, that you should be informed of 
the requirements of the Admiralty with regard to the materials to 
be — under the contract previously referred to. These are 
as follows :—From every plate made a strip is to be cut, which, 
after being heated to a ‘ cherry red ” colour, shall be plunged into 
water having a temperature of 82 deg. Fahrenheit. After being 
thus cooled, the strip is to be bent, without fracture, until the 
radius of the inner curve equals not more than 14 times the thick- 
ness of thestrip. This is known as the ‘‘tempering test.” Further, 
from each lot of 50 plates or angles a piece is to be taken, and the 
edges having been planed parallel, its tensile strength is to be 
pret To be satistactory, this must not exceed 30 tons, nor be 

ess than 26 tons on the square inch, and before fracture takes 
place there must be an elongation of not less than 20 per cent. on 
8in. of its original length. ese tests are applied in the presence 
of a resident representative of the Government, and I am glad to 
be able to state that up to the present moment not a single lot of 
all that have been placed before him has been rejected for oe 
to satisfy these tests, only five out of the whole number 
having passed the limits of tensile tests, and these proving satis- 
factory in other respects, have been accepted. 

Up to the time of writing, 101 samples, representing over 5000 

lates or angles, have been subjected to the tensile test, with the 
ollowing results :— 











Number of test | Breaking strain in tons, | Average elongation in 

pieces. per square inch. 8in. 
in. 
1 25 to 26 2°00 
20 26 to 27 2°00 
24 27 to 28 2°03 
28 28 to 29 1°93 
24 29 to 30 1°89 
2 80 to 31 1°30 
2 81 1°78 

101 Mean, 28°16 tons. 1'94in., or 24°25 per cent. 











In his paper, Mr. Barnaby gave the tensile strength of best best 
iron as 22 tons when tested with the grain, and 18 tons when 
tested crosswise. In certain-experiments by Mr. Kirkaldy on two 
very fine plates manufactured at Borsig’s Works, Berlin, and, I 
believe, stated to be homogeneous, the tensile strength. was found 
to be lengthwise 23°84 tons, and crosswise 22°6 tons. When 
similarly tested the Landore steel gave lengthwise 28°85 tons, 
crosswise 28'2 tons ; the comparison, therefore, stands thus :—~ 























B. B. iron. | Borsig’s plates. | Landore plates. 
Tons, Tons. Tons. 
Lengthwise .. 22 23°84 28°85 
Crosswise 18 | 92*60 28°20 
4 tons, or 1°24 tons, or “65 tons, or 
Difference } 18°18 per cent. | 5°20 per cent, 2°59 per cent. 





These results are confirmed by the following table, showing a 
series of experiments conducted by Mr. Kirkaldy, in which the 
difference between the tensile strength lengthwise and crosswise is 
only two-tenths of 1 per cent. (See Table A on next page.) 

Therefore, taking the lowest tensile strength of best best iron 
and of Landore steel, there is a difference in favour of the latter 
of 10°20 tons, or the Landore steel is 56°6 per cent. stronger than 
the best best iron. To show that this increased stren is not 
obtained at the expense of ductility, I may state that the elonga- 
tion in 8in. was in the test made at Landore lengthwise 29°6 per 
cent., and crosswise 23°4 per cent, I am not able to compare these 
eee: of similar tests in best best iron, as these were not 
sta’ 

‘Another point to which I would direct your attention—and, I 
believe, I am correct in stating that it is one to which you will 
attach very great importance--is the effect produced on the Lan- 
dore steel by punching, as compared with the effect on Bessemer 
steel or on iron. Referring again to Mr. Barnaby’s paper, I find 
that he states that Bessemer steel, commencing with a tensile 
strength of 33 tons to the square inch, gave on an average of six 
experiments only half the strength after being — Experi- 
ments in this direction conducted at Pembroke Dockyard with 
Landore steel show that the reduction in strength after punching 
was very small indeed, the breaking strain being on three speci- 
mens—26°97, 27°0, and 27°01 tons on the square inch He amma 
In a series of experiments conducted at Landore, which 
was not able for want of time, and in consequence of the failure 
of the machine, to carry further, the following results were 
obtained :— 

From a plate which gave a tensile strength of 30 tons, a number 
of test pieces were prepared, these had pieces punched out of their 
edges, midway on their lengths, equal to half a hole for a Zin. 
rivet; this was done in some cases to plates which had been 
annealed, whilst in others the plates were unannealed ; again, some 
were annealed after punching, while others were not, and yet the 
limits of variation are between a minimum of 29°33 tons, and a 





maximum of 33°01 tons tensile strength, or only 11 per cent, 
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while the extension far surpasses that of the Bessemer steel, and 
nearly equals that of the iron supplied by Mr. Crampton, which 
Mr. Barnaby quoted. These are shown in the following table :— 
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The chief objection to the use of steel appears to have been the 
uncertainty as to its charact Doubtless, there have been 
Bessemer steel plates supplied for ae oo have been 
all that could be wished, but there has always been the ibility, 
almost amounting to probability, that along with a lot of good 
plates might be delivered and used, one or more plates unsuitable 
to the purpose intended, which would have the effect of counter- 
acting the good resulting from the use of the good plates, and of 
converting a good serviceable job into an utterly untrustworthy 
one. Now, I venture to submit that there need not be the “‘ fear 
and trembling” in the us¢ of Landore steel, which is universally 
felt in regard to Bessemer steel, and which Mr. Barnaby so 
graphically described, and for this reason, that nearly absolute 
uniformity in composition and quality may be depended upon, 
seeing that during the process of manufacture, test samples are 
continually taken and analysed, with the view that the produ.t 
shall have a certain definite carburisation, while large quantities 
are dealt with in each charge. The uniformity of the metal put 
into plates would thus _— to be a matter of certainty. I think 
I have also shown that the material can be readily manipulated, 
and that too with comparative ease ; the hot and cold forge tests 
which I have had the privilege of placing before you would seem 
to be sufficient evidence as to this fact, but I am able to add to 
this testimony that of the chief constructor, Mr. Martin, and other 
officials at Pembroke Dockyard, who state that they have now 
pretty well overcome any difficulties they have laboured under in 
working the steel, more especially that of welding, which I am 
informed is now satisfactorily accomplished. It is further stated 
that they find that in punching the holes in the 6in. by 3in. by 
ye-angle framings, after being bent to the required form, their 
shape does not alter more than half as much as angle iron when 
similarly treated ; and again that the oxidation during the various 
processes is so small, and the surfaces of the plates remain so good 
and smeoth, that not half the labour is required in scraping, 
cleaning, and painting after they are fixed in their places, 

In further proof of the utility. of this seeberial I am able to 

uote the following table of tests “p lied to rivets made from Lan- 
) ea steel, as com with rivets of best Staffordshire iron, in which 
the superiority of the steel is again made manifest. (Table B.) 

It thus appears to me that this metal meets in a larger degree 
than either iron or ordinary soft steel all the demands of naval | 
architects, seeing—({a) That it has nearly the same strength in | 
‘both directions of the plate, and that that is much greater than | 
that of iron. (+) That its ductility is equal to that of iron, and | 
greatly superior to that of ordinary steel plates. (c) That the 
resistance offered to impact, as shown in the percussion tests 
quoted, as well as in the specimens which have been submitted to 
the bulging and gun-cotton experiments, is superior to that of 
plates from either, say, good iron or ordinary steel. (d) That the 

‘tempering,” and consequent diminution of strength produced 
by shearing or punching, is not as great as is the case with either | 
iron or ordinary steel. (ec) That the surfaces of the plates being 
much smoother, the friction and consequent loss of power or 
speed in vessels built of this steel must be less than in the case of 
iron vessels, (f) That the superiority in strength of the plates 
made at Landore over iron being so t, one of two results must 
happen in the case of vessels in whose construction these plates 
are used. Either they will be very greatly superior to iron vessels 
in strength, or their strength being reduced to that of iron their 
weight must beequally reduced, and their carrying capacity very 
largely increased. The importance of this consideration will be 
understood and appreciated without my urging it upon you. 

There is also another quality claimed for this steel, which, if 











substantiated in actual experience, will prove to be of very great | 
importance. I was recently informed by M. Gautier that a series | 
of experiments, extending over about three years, and carefully | 
conducted at the Terre Noire Works, had established the fact that 

when exposed to the action of sea water this soft steel suffered by | 
corrosion only in the proportion of 60 to 140 when compared with | 
the effect of similar treatment upon iron plates, I do not vouch | 
for the accuracy of this statement, but simply quote what was | 
related to me as a fact; its importance, however, you will doubt- | 
less appreciate. All these considerations force m me the con- 

clusion that only a short time must elapse before the value of this 
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material being more and more 
only in the construction of the h 
form of wire, forgi 


ised, it will replace iron, not 
of the vessel, but that in the 
rgings, and in other ways as well as plates, it will 

be used in the building of the vessel, the masts, and ee in 
an 


the construction of the machinery, and I was going to dl 








| think I may with safety do so, in the armour-plating used for its 
| protection. If these things are accomplished something will have 
| been done towards answering the challenge Mr. Barnaby made, 

and also in the maintenance of our position as steel manufac- 
| turers when compared with those of other countries. 


TABLE A.—Summary of the Results of Experiments to Ascertain the Elastic'and Ultimate Tensile Strength of Six Steel Plates, received 
from Messrs, the Landore Siemens Steel Company (Limited), 








































































































LenoTuway. 
Stress. | | Stress per Extension. 
| Rateof (Contraction |square inch App 
Test No. | Description. Thickness; Elastic Ultimate elastic to of area of At 60,000 Ib. | of 
per | per ultimate. at fracture. | fractured per Ultimate. | fracture. 
‘square inch. square inch. | area, square inch. 
J | in. Ib. | lb. | Percent. | Per cent. Ib. Per cent. | Per cent. 
1341 /|Unannealed “37 34°600 72°880 | 47°4 | 37°5 116°734 4°50 22°3 Silky. 
1371 Ditto 7 80-400 | (66°905 «| «6454 | 4a7 | s(121°179 6°75 24°5 Ditto. 
Mean oo ee - | 82°500 | 69°892 | 46°4 | 411 | 118°956 5°62 23°4 Silky. 
1343 jAnnealed 4. .. .. 37 | 31°500 | 67°520 | 46°6 43°1 | 118-681 8°00 24°8 Silky. 
1347 DOS cc cc cc es “40 31° 66°410 46°9 44°7 120°199 8°08 271 Ditto. 
1353 Dee .. 00° ‘ce “40 29°800 66°060 45°1 38°5 | 107°414 8°50 24°8 Ditto. 
1359 Ditto “50 29°400 65° 830 44°6 44°5 118°612 8°66 26°4 Ditto. 
1365 Ditto 62 26°300 61810 | 42°5 43°3 | 109°180 13°80 25°5 Ditto. 
1378 Ditto 70 247500 | 60°080 | 40°7 45°5 | 110°238 17°72 25°0 a 
Mean .. .. — 28°783 64618 | 44°4 43°2 | 114°054 10°79 24°6 Silky. 
Crossway. 
1342 ‘Unannealed 87 84°300 | 72°670 47°2 87°5 116°397 4°52 22°4 Silky. 
1372 Ditto ee 71 | 30°400 =§©=—s_—« 67" 340 45°1 | 43°6 119°528 7°07 24°7 Ditto. 
Mean oo - 82°350 70°005 | 461 | 40°5 117°962 5°79 23°5 Silky. 
1%44 =| Anneal ° 37 $1°200 66°880 46°6 46°6 125°294 9°39 26°4 Silky. 
1:8 Ditto . 40 31°000 66°920 46°3 49°6 132°843 9°07 26°3 Ditto. 
1354 Ditto .. 42 30°000 65°780 45°6 39°0 107°920 7°81 20°4 Ditto. 
1360 Ditto ° 52 29°800 | 66°540 44°8 46°7 124°912 8°50 20°2 Ditto. 
1866 Ditto ° 62 26°300 60°570 43°4 35°3 93°649 16°61 22°7 Ditto. 
1374 Ditto 70 24°500 60°220 40°0 50°7 122°185 17°30 26°0 Ditto. 
Mean - 28°800 64°485 44°5 | 44°9 117°809 11°44 23°6 Silky. 
TaBLe B.—Tensil Tests of Landore Rivet Steel—Shearing Tests of Steel and Iron Rivets.—dth February, 1876, 
a. | ; 
é 3 Ss | Actual 
No. of | Description of material | §.% Description of material Be | Description of rivet No. of Actual \shearing strain 
test. in plates. om in rivets, Br | head, rivets, shearing strain. | for 
Es Se | | | each rivet. 
hd debe * Te | 
in in. Tons. | Tons, 
1 Landore . 4 Landore steel 3 Hmep co 20 ce co oe 4 56 14 
2 Siemens steel .. . * Ditto .. pH WE 50 0s 0s 00 00 » 56°14 14°03 
8 A: > Gites “ Bon SS tlig ” | Countersunk... .. .. 4 69°56 =| (1489 
4 Ditto ° Staffordshire iron.. ee ae eee ue 41°12 } 10°28 
5 Ditto ” Ditto oo ee 9 POM cs 20) 0s ‘ce 00 ee 40°78 | 10°19 
6 Ditto os Ditto oo » | Countersunk... .. .. oi 45°22 11°8 
7 Ditto ° pa Landore steel $ | Snap eo. 00 0) 0 a 87°36 | 9°34 
8 Ditto ” Ditto oe ” PU sc cc 00 o ot 87°36 9°34 
9 Ditto 9 Ditto os es ” Countersunk .. 9 43°85 10°96 
10 Ditto an Staffordshire iron.. * a er ee oI 29°84 | 7°46 
ll Ditto : it seer ee fer eee 5 31°8 7°95 
12 Ditto jas Ditto e Countersunk... .. «. » | 84°29 8°57 
(Note appended.) ” 


Force Tests or Lanpore Rivet Steet.—I beg to say that we have tried the samples of jin. and fin. round steel in making rivets, in riveting 
tensile an 


es together for tests and the tests, 
facility as of iron. Also we drew the its of each 
made an eye-bolt if required. I am 


we find that it works sound and well, and that rivets can be made of the steel with the same 
toa scarf, and bent round, and gave it a welding heat, which it stood fairly, sufficient to have 
opinion from those trials that it is very good rivet steel. 





Admiral Houston Stewart said he desired to point out one 
quality in the Landore steel which would commend itself to the 
minds of naval officers who had considered the deadly effect of 
shot and shell on unarmoured ships as at present constructed, 
whether of wood or iron. The result of recent experiments at 
Shoeburyness had shown that for ap pane of war such ships, 
however useful they might be in time of peace for naval purposes, 
were practically useless. erhaps Mr. Riley would tell them 
whether the same effects might be expected from the steel when 
struck by shot and shell, as was shown in the experiments at 
Pembroke—he meant the limiting of the deadly effect of splinters, 
—and he thought that was a most important point, at any rate 
in recommen: the adoption of the material for use on board 
vessels of war. . Riley had alluded to the possible application 
of the metal for armour —, and it did appear to his mind 
that an armour plate which would combine the qualities of steel 
and oy would be an exceedingly valuable point for them to 
arrive a 

Mr. Barnaby said that in the target experiments at Shoebury- 
ness, the steel of which one side of the was made had been 
reported by the officers who made the trials to have stood better 
stool, i might be saked, Why dsd you last peer say thet Bessemer 

it mig ¥ 
steel was not to be trusted?” That was a very proper question. 
The answer was this: ‘‘ He and Admiral Stewart saw in ce & 


metal which stood the attack of the guns upon it in a manner 
which surprised the French officers, and he had never seen in 
rae A steel so mild, oe am semen = be so —_ fitted for 
shipbuilding purposes as he saw there.” It was e partl; 
the Siemens and pm by the Bessemer process. §; 4 % 
the target at Shoeburyness, he said it was made by the Bolton 
Company. He believed also that if they had had side by side 
with it a steel target made by the Siemens process, they should 
have had a very pa metal which they have used with a 
wos deal ly ges 

. Siemens there could be no doubt that very excellent 
steel could be produced by the Bessemer process, if all the condi- 
tions were favourable, but the process was dependent upon the 
close attention which had to be paid by the attendants during the 
action of the blow, and in the after process, whereas the open 
hearth process had this advantage, that the metal was in an open 
bath, ten tons, say, of melted metal, and there was no hurry about 
it. It might be said that the quality of steel depended on the 
materials of which it was com That was very true, but it 
was not the entire truth. In chemical combinations they had 
either a simple aggregation, or other chemical compounds; they 
knew, for instance, that carbon existed in two distinct forms in 
combination with iron. Then they knew that molten steel 
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in and if some uniform way could be agreed 
on, it would be a great advantage, to enabla them to judge as to 
the comparative merits of steel from extension. 

Mr. B. Martell said it must be very satisfactory, after Mr. 
Barnaby’s paper of last year and the discussion thereon, to find 
as it that they now had a steel upon which they could 
i ing pu The causes of steel not 
generally for mercantile pu were the great want o 
uniformity in quality, and its requiring to be annealed, to bri 
back its original temper, after being punched and sheared, 
“ Crampton said thet the thought thie b etal 

r. Cram: omogeneous m 
would in time oust iron, but for some time iron would be used to 
a great extent. He supposed the metal could not be sold at less 
than £18 or £20 a ton, and the merchant navy did not like to pay 
that price for plates. had bad material they never could 
depend on it; and were they to expect to produce a material which 
would be equal in all ways if p of ted 
pieces, dependent on welding for their homogeneity? They could 
not weld them, and it never had been done in a commercial sense. 
If they took a plate and Ee it down, they would find that 
under the best conditions this was the case; but in this metal they 
would find that it was better inside, if anything, than outside. 
That was because it was homogeneous. Another er 
having the metal in a mass was, that they had the strain 
ways, across the grain and with the grain. He had seen homoge- 
neous plates produced from the commonest pig iron, with excel- 
lent results when punched, the plates being deteriorated only 5 per 
cent., and they could be stretched to a great extent. 

Mr. Corry said that while for Government purposes, and to 
resist shot and shell, they wanted the best metal which they could 
get, for all ordinary shipbuilding purposes good iron had answered 
the purpose very well. It was a question of price, and if the 
Tames metal could be offered at a reasonable price, no doubt it 
would be adopted. 

Mr. Clay called attention to wrought steel, which, he said, had 
the tenacity and fibre of iron combined with the strength of steel. 
The metal had been made of all shapes and forms, and it seemed 
to be an advantage over the metal of which they had been hearing, 
that it was easily welded. 

Mr. Riley, in reply, said that what had been referred to as the 
condition of plates which surprised the French officers, was what 
he should expect to be the result of firing at the Landore plates. 











MACKINTIRE’S MECHANICAL PUDDLING. 

Tue animated discussion which took place at the recent meeting 
of the Iron and Steel Institute, on the use of cast iron direct from 
the blast furnace in the production of Bessemer steel, shows that 
the subject is one of no small importance. We illustrate this 
week a somewhat curious system of using iron in this way in a 
revolving furnace. The great object of the invention is, it is stated, 
by therapidity with which the operation is performed, to turn outa 
given quantity of iron in a-shorter time, with a smaller quantity 
of fuel, and a considerably less number of hands. 

The engravings show front and side views in perspective of a 
rotary puddling furnace without the brick setting, and the fol- 
lowing is an outline of the method by which the operation is 
conducted :—The whole charge from the blast furnace is received 
at once by the conveyer, which is a peculiarly shaped ladle, lined 
with ganister, mounted on bearings in a truck or carriage, and 
entirely closed, so as to prevent the oxygen of the air from acting 
upon the molten metal while in transit. Previous to receiving 
the charge, the interior of the ladle may be put into condition 
by a jet of gas led through a flexible tube, so as to prevent the 
metal from being cooled unnecessarily. The ladle can be lifted 
off its bearings in the carriage by a lever, for the purpose of 
being weighed by the weigh-beam attached to the apparatus ; and 
all the weighing gear and the various doors and slides may be 
worked from the outside without exposing the men to the action 
of the heat. The carriage, with its charge, is run along a tram 
way over a row of puddling furnaces, and, after weights, corre- 
sponding to the weight of metal it may be desired to pour into one 
furnace, are removed from the end of the weigh-beam, the ladle 
is tilted by a hand-wheel and worm, and again brought back to 
its original position as soon as the required quantity is poured, 
when it is run forward to the next furnace; this is repeated 
until the whole of the.contents of the ladle are delivered. There 
is a sight-hole in the door, to enable the state of the metal to be 
ascertained at any time. The charge of the “conveyer” is taken 
by the “ receiver” of the puddling furnace, situate directly above 
the fire-grate, not only receiving the direct upward heat of the 
latter, but also being warmed, if required, by jets of gas and 
atmospheric air, acting on the blow-pipe principle. 

The gas and atmospheric air are also held in readiness, in 
addition to the coal fire, to bring up the metal to its proper 
heat in the rotary chamber. Fifteen minutes are allowed to 
bring the iron “to nature,” when the operator throws off his 
gas fires, and turns the direction of the flame of the coal fire 
away from the door of the furnace, so as to enable the workmen 
to draw out the product without any inconvenience arising from 
the heat. In this mode of working, the currents of air that come in 
contact with the iron, and also that which warms it by means of 
flues, are heated, thus affording the hot blast. The spent heat 
is utilised in raising steam for the engine that turns the puddling 
chamber in a horizontal direction. The interior of the rotary 
chamber is not of circular section, but is arranged so that the 
metal shall be subjected to a succession of rollings and falls for 
the purpose of consolidating it, and preventing those cavities 
which, in ordinary balls, present so large a surface for oxidation. 
Further than this, the product, which is brought out in the form 
of aroll, on being placed under a squeezer or steam hammer 
throws off its scales, instead of incorporating them into its 
substance, as is the case with the usual irregularly shaped 
cellular mass ; at the same time it allows all the impurities that 
are in a molten state to be squeezed out, leaving the product a 
compact and dense mass of pure iron. The lining of the rotary 
chamber consists of segmental blocks of soft steel, which is 
found to be the substance best able to withstand the intense 
heat. This again is fettled inside with about fin. of its own 
slag mixed with tap cinder. On account of the quick action of 
the furnace, the short space of time occupied by the operation, 
and the facility for diverting the flames and hot gases away 
from the rotary chamber when they are not required there, the 
deterioration and destruction of the rotary chamber are reduced 
toa minimum. The exterior is kept cool by the continuous 
flew of cold weter ; and, if further cooling be required, atmo- 
spheric air or steam is blown through passages between the 
chamber and its jacket. The neck is cooled by the flow of 
cold water through a pipe in communication with the boiler, 
thus heating the feed-water at the same time. A jointed crane 
is arranged at the mouth of the rotary chamber for facilitating 
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The rotary puddling chamber a is provided with rings, a' a’, 
around its periphery, which rest upon bearing wheels } 6, and 
with a toothed ring, a*, which gears with, and is driven by, a 
toothed pinion, c’, fast on the shaft c, the motion being reversed 
and the speed altered by lever clutches and gear. On the other 
end of the shaft ¢ is keyed a crank disc c*, for the purpose of 
working the pump, c*, for supplying the apparatus. The 
puddling chamber is provided with a wrought iron or steel 
jacket, a*, within which is fixed a soft steel lining, formed of 
six or more segments, a* a*, and one, a°, with parallel sides, for 
being readily inserted or removed when the others are in position. 
The interior of this cast lining is formed with two gradual 
“ rises,” a? a7, and two sudden “ falls,” a* a*, extending nearly 
from one end to the other of the rotary chamber. The inner 
face of this lining is fettled with tap cinder, or other refractory 
material. In the revolution of the puddling chamber in one 
direction the mass of metal will be brought to the top of one of 
the rises, and will then suddenly fall, by which means the iron 
will be well worked ; and in the reverse motion the iron will be 
rolled, thus squeezing out the tap cinder. 

The outer face of the segments is formed with longitudinal 
grooves or channels, a!° a'°, communicating with holes, a‘? a+", 
provided at each end of the jacket, thus affording a number of 
passages lengthways round the outside of the puddling chamber, 
through which air, water, or steam, or a combination of them, is 
caused to pass for the purpose of cooling the puddling chamber, 
each end of which is provided with a projecting lip, a'*, forming 
a channel for conducting the water away. The ends of the 
puddling chamber are received into fixed chambers, h and i. 
Into the chamber / are directed currents of water from the cistern 
g, by the pipes g' and g*, while currents of air are also forced in 
by the pipes 7? and j*, communicating, by the pipe j, with any 
suitable source of compressed air, or with a boiler for the supply 
of steam instead of air. The current of water from the pipe g* 
is caused to fall into each of the holes a'? a‘! as it comes upper- 
most ; and a jet of water from the pipe g* is carried to the 
under side of the puddling chamber, where it is met by a current 
of air or steam from the pipe j*, which blows it into the holes 
aa" as they come undermost, the current of air or steam 
from the pipe j' being directed into the upper part 
of the fixed chamber /, the two jets of air or steam acting 
in combination to force the water into and through the 
grooves a'°, whence such mixture of water and air or steam 
is caused to emerge into the chamber i, from which the 
water is allowed to fall by a cock i', and, in order that this 
chamber i may retain a small quantity of the water, the cock i* 
is connected to pipes i* i?, which are carried up into the fixed 
chamber i. Water is also caused to fall in a shower on to the 
exterior of the puddling chamber a from the perforated bottom 
of a trough, g*, supplied with water from the cistern g by a cock 
g°. The water falling from the apparatus is conducted by suitable 
channels A A to any convenient reservoir for use over again. A 
pipe ¢*is connected to the upper part of the chamber ¢ for carry- 
ing off any steam that may issue therefrom above the heads of 
the workmen. The chamber / is lined on the front side with 
refractory material h', and has a series of water pipes / fixed 
thereto and covered by the refractory substance; the ends of 
these pipes are connected with the boiler J to secure circulation 
and assist in heating the water. The front m of the furnace is 
also lined on the inside with refractory material m', and is pro- 
vided with water tubes m* connected with those before men- 
tioned. The chamber 4 and the front m, with the addition of 
sides m*, top m*, and bottom m*, form a smoke chamber m”, 
communicating with the interior of the puddling chamber a, and 
with a flue /' underneath the boiler J, and also with the 
flue /? passing through the boiler. An opening m® is formed in 
the front of the smoke chamber, and another m’ is formed in 
the bottom thereof. The former may be closed by a door m* 
sliding in guides and balanced by a counterweight, while the. 
latter may be closed by a door m*°, held in position by a prop 
m**, having a roller m'* on the lower end thereof, to run on a 
guide or on the ground, In the interior of the smoke chamber 
is placed a shield m'* to protect the operator and also the outer 
furnace door from the heat; it consists of a frame of iron or 
steel with fire-brick, and is balanced by a counterweight. Both 
in the door m* and in the shield m** are sight holes, m'® and 
m*? respectively, for enabling the operator to watch the state of 
the furnace. 

The crane n, for withdrawing the roll, is capable of turning on 
its vertical axis, and is provided with an arm, n*, pin-jointed at 
n', The chain n° passes from the barrel n*, over pulleys, n° and 
n®, on the crane, and others, 77 and n°, on the jointed arm; and, 
when required, the hook of the chain is passed into the eye of 
the grapple for withdrawing the roll. . 

The puddling chamber is provided with a tap-hole a*, to allow 
the cinder to be run out when required. The furnace p, for 
heating the chamber, is provided with doors, p' and p*, for 
closing in the ash-pit ; and on one side of the furnace is a coal- 
bunker, p*, which receives fuel from a wagon running on the 
rails p* over the top of the furnace, and communicates at its 
lower end with the interior of the furnace by a passage, p®, which 
is always kept closed by the fresh fuel, or by adamper. The 
sight-hole p*, formed in the door p®, is provided to enable the 
operator, by the aid of the sight-holes at the other end, to see 
completely through both furnace and puddling chamber from 
either end. Over the top of the furnace is formed the chamber 
p’, in the interior of which is a reservoir, p*, for receiving the 
molten metal, either direct from a blast or other furnace, or 
from the “conveyer.” The reservoir is situate between the 
rails p*, and is provided with a cover, p®, carried by a frame, p’®, 
running on the rails p'!. This cover is provided with a screw, 
p**, to enable it to be pressed down firmly on the top of the 
reservoir, and to raise it therefrom when desired, while it may 
be run along the rails p** out of the way of the “conveyer ” 
when a fresh charge of molten metal is being delivered. Com- 
munication is formed between the chamber p’ and the upper 
part of the furnace p by the passage p'*, which may be closed 
by the damper p** ; and a passage, p'®, conducts the heated 
gases, when required, into the puddling chamber. 

Heating chambers, q q and r 7, one for air and the other for gas, 
are arranged on each side of the furnace p, the gas and air being 
caused to pass from these chambers, by passages and cocks g* 
and r', to perforated tubes, g* and 7*, on each side of the furnace 
below the grate bars, for the purpose of aiding the fire, while 
the gas and air are also conducted by pipes, g° and r*, to passages, 
q* and r*, under the ash-pit, whence they pass to a mixing 
chamber, g° and r°, issuing therefrom in a mixed state by 
passages, g® and r®, at each side of the bridge. By these means 
a heating power is obtained which may be employed to aid the 
fire in the furnace p, or in substitution therefor, while the air 
may be used alone as a hot blast. In Fig. 1 are shown two 


the withdrawal of the charge, a “grapple” with curved hooks | chimney stacks s and ¢, the former being in connection with the 
being used for catching the roll as it fills during the rotatien of | smoke chamber m*, and the latter with the furnace p, while both 


the puddling chamber. 


communicate with each other by the flues /' and l*. The 


Having now given a general idea of the process from the | chimney s is shut off when required from the smoke chamber m* 
inventor's point of view, we will describe the various parts and | by a damper s", and is closed at the top by a cover s* to prevent 
appliances seriatim, with the aid of the accompanying drawings. | the escape of the products of combustion therefrom, when it is 





desired that pw Bc escape from the chimney ¢. The 
chimney ¢ is si ly provided with a cover ¢* to prevent the 
escape of the products of combustion therefrom when it is 
desired that they should escape from the chimney s. An eleva- 
tion of the conveyer of the molten metal from the blast furnace 
to the puddling chamber is shown at Fig. 6. It consists of a 
close chamber w formed of sheet iron or steel, mounted on 
wheels u* w* to run on the rails. In the interior of this 
chamber a hollow vessel v is mounted in links v', carried by a 
scale beatn v*. This vessel is made sufficiently large to contain 
the quantity of molten iron it may be desired to convey from 
the blast furnace at a single tapping. It is made of wrought or 
cast iron or steel, lined with material and provided 
with a pair of mouths v* and v*, which are closed when re- 
anes by covers v° and v®. The mouth v° is used for receiving 

molten iron, while either may be used for running it out. 
The'scale beam is provided with suitable centres v* working in 
eyes v’, formed in the ends of the links v® by levers v®, which 
are connected together by means of a cross-bar v'°, making 
them in effect but one lever. The cross-bar v'° has connected 
to it a chain v1, which is fixed to a pulley v'® and hand wheel 
v'*, by which it is worked. The scale beam is also formed of 
two levers, connected together by a cross-bar v'*, from which a 
rod v'* is suspended. On this rod are hung loose weights v'®, 
corresponding to the weight of the molten metal in the hollow 
vessel ; and in order to obtain an exact balance of the vessel and 
its contents, a “pea,” or small weight, v'’, slides along the bars 
on the scale k ‘ 

When the conveyer is in transit or there is no occasion to weigh 
out its contents, the scale beam is lowered by means of the levers 
2°, so as to allow the trunnions, v'*, of the vessel to rest in bear- 
ings, the weight being thus taken off the scale beam. On the 
trunnions, v'*, are mounted worm wheels, v'®, which are 
actuated by worms, v*°, fixed on shafts, v*1, carried at one end 
by bearings, v?*, attached to the frame u*, and at the other end 
by bearings, v?*, carried by the axes, v'*. The shafts, 771, are 
provided with bevel wheels, v**, which are taken into by bevel 
wheels, v*°, fixed on the end of a cross shaft, v**, on which is 
fixed a hand-wheel, v*”. The hollow vessel can in this manner 
be turned on its axis as may be required to cause the molten 
metal to flow, or to cease flowing. The weight of the metal 
run into or from the vessel is regulated by placing upon 
the rod, or removing from it, a corresponding number of 
weights. The chamber zu is provided with openings in the front 
and back, which are closed respectively by the doors u*, u*, and 
w*, provided with sight holes so that the operator may be ‘able 
to look into the chamber as he is weighing out the metal 
and moving the apparatus. An opening in the bottom is closed 
by a sliding door w, provided with racks w', worked by pinions 
w” keyed on to a cross shaft w*, on which is also keyed a bevel 
pinion w*; this is taken into by a bevel pinion on the shaft 
w®, having a hand-wheel w’, by which the sliding door w is 
moved as may be required to allow the vessel to revolve completely 
round on its axis and empty its contents. The operator is pro- 
vided with a standing place on the part «7, where he will not be 
inconvenienced by the heat. 

It is claimed that by means of the various arrangements— 
which at any rate evince a great amount of ingenuity and com- 
prehensive thought on the part of their inventor—the metal is 
protected from the ravages of the oxygen in the atmosphere 
during the whole time that it is subjected to the process of 
puddling, from its Jeaving the blast furnace te its being taken 
out of the puddling chamber. 








THE VANGUARD.—-It is stated that a French engineer has con- 
tracted with the Government to raise H.M.S. Vanguard, and that 
he will begin operations early next month. The system to be 
adopted consists, it is said, in taking down vessels filled with air 
and attaching them to the hull. Large bags are also to be placed 
under her decks and filled with air, and chains are to be passed 
under her bow and stern to which pontoons will be attached. She 
is to be raised a little at a time and floated into shallow water, 
where she will be caught in a peculiar dock designed for the pur- 

se, and then repaired. We wish the contractor every success, 

ut we see nothing in the account of the scheme which has reached 
us to incline us to believe that he will command it. 

GALVANISED InoN.—Galvanising sheet iron was introduced in 
1847 by Mr. H. W. Crawford, who applied it chiefly to sheets of 
corrugated iron, or sheet iron bent by a peculiar process into 
alternate semi-circular elevations and depressions, and this soon 
became extensively employed for roofing purposes, especially for 
railway sheds, which were then beginning ny in great request. 
For cornices, galvanised iron has almost entirely superseded both 
wood and stone, the immense weight of stone necessary to give the 
required projection being one of the principal objections to its use, 
while the danger to wood from fire, besides its great cost, pre- 
eludes its employment as a cheap, durable, and substantial material. 
Besides, the absorption of moisture to which our freestone is 
liable causes it to scale after damp and frosty weather, while in 
case of fire it is liable to split and fly to pieces. Its cost is about 
fourtimesas much asgalvanisediron.—Building Association Journal. 

THE U.S. Navat ENGINEER Corps.—Many of our readers may 
not be aware that the usefuluess of the United States Naval 
Academy at Annapolis has within the past few years been greatly 
extended by the addition of a thoroughly scientific and practical 
course of mechanical and marine engineering, and that the engi- 
neer corps of the navy is now mainly recruited from the graduates 
of the institution. The course of study for the cadet engineers 
comprises four academic years, during which time they are tho- 
roughly instructed in designing, drawing, fabricating, and operating 
steam machinery, in math tics, natural philosophy, and the 
. Their physical culture is carefully attended to, 





English branches. 
the studies being varied by gymnastic exercises and infantry and 
artillery drills. The rank, pay, and position of the cadet engineers 
is the same as that of the cadet midshipmen, their courses of study 
being parallel. They are, however, appointed in a different 
manner. The cadet midshipmen, as is well known, are appointed 
on the nomination of senators and members of Congress. The 
cadet engineers are gear from those passing the best competi- 
tive examinations. ‘The positions are thus thrown open to those 
who can show themselves to be the best qualified to fill them, 
which is just as it should be. Twenty-five appointments are 
allowed by law each year, and they are made in September, at the 
commencement of the academic year. The examination for 
entrance begins on September 5th next; and those wishing permits 
to be examined should apply soon to the Secretary of the Navy or 
the engineer-in-chief, by mail, for blank applications and pam- 
phlets, containing full iculars as to the qualifications of candi- 
dates and the nature of the examination they are required to pass. 
Candidates must be from 16 to 20 years of age, and must have a 
fair education. They must send to the navy department, with 
their applications, certificates 1s to their good health and character, 
the dates of their birth, and information as to the educational 
advantages hitherto enjoyed. Candidates who receive permission 
must go to Annapolis at their own expense, and, if successful, must 
furnish themselves with an outfit of uniforms, clothing, and books, 
at a cost of 230 dols. After admission to the Academy, the salar 

of the cadet is sufficient for all his n expenses, and he will 
receive from the Government a thorough etncalion, at an institu- 
tion which the last report of the Secretary of the Navy declares to 
be a “‘school of mechanical and marine engineering second to none 


in the world ;” and on finally graduating he will be commissioned 
engineer in the navy.—Scientific American. 
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RAILWAY MATTERS. 


TuE First Saxon Chamber has voted a credit of 16,500,000 marks 
pe the Government, for the purchase of rolling stock for the State 
ways. 
TxeE Lodzi Railway Company are soliciting a concession for the 
construction of a branch from the Koliouschka station of the War- 


saw and Vienna line vié@ Ivangorod to Dombrow. 


A MEETING of the shareholders of the South Italian railways 
held at Florence on April 11, approved the convention signed on 
the 15th of February ceding the lines to the Government. 


THE statement of traffic receipts of the —— railways of 
Japan for the twelve weeks ending February 6th, shows that the 
total 1 receipts for that period were 129,800 dols., giving an average 


of about 330 dols. per mile per week. 


THE Messager de Paris states that the Orléans Company have 
bought up the lines of the Orléans and Rouen, and the Vendée 
lines, at the rate of 125,000f. wel kilometre constructed or to be 
constructed, A line has just been declared of public utility from 
St. Symphorien, in the Gironde, to Sore, in the Landes, and sub- 
ventions of 47,000f. and 79,000f. are alloted to the respective de- 
partments, 


A VETERAN of the railway world ‘has just passed away, who 
deserves a parting record, Mr. Robert 8. Young. He was buried 
on the 30th ult, in Norwood Cemetery, at the venerable age of 93. 
Mr. Young was one of the original promoters of the London and 
Croydon Railway, and acted as ong ny a the com from its 
formation to its amalgamation with the London and Brighton. He 
was then presented by the shareholders on his retirement with an 
honourable testimonial in ition of his valuable services. Mr. 
Young died at Camberwell, where he and his father had suocces- 
sively resided as householders more than 110 years. 


Tue Bulletin of the American Iron and Steel Association states 
that it is announced that the Paterson, N.J., locomotive and 
machine shops will be obliged to work full gangs, and some of them 
night and day, without interruption, to fill their orders. Some of 
these orders are foreign, some are to restock existing roads, some to 
equip roads now in process of construction and to be commenced. 
And although the period has been and is unfavourable to railway 
construction, new work is constantly going forward and more is 
devised. The ship Galatea recently Jailed rom Philadelphia with 
twelve locomotives, and a large amount of machinery and other 
material for Rio Janeiro, and the schooner M. R. Cuza is now 
loading locomotives here for Santos. All these locomotives were 
manufactured by the Baldwin Locomotive Works, which are now 
employing over half their complement of hands. It has been 
announced among recent news items that additional orders would 
be sent to the United States from Canada before long for locomo- 
tives and palace cars. 


THE following are the highest authentic instances of high rail- 
way speeds with which we are acquainted :—Brunel, with the 
Courier class of locomotive, ran 13 miles in 10 minutes, equal to 
78 miles an hour. Mr, Patrick Stirling, of the Great Northern, 
took, two years back, 16 earriages 15 miles in 12 minutes, equal to 
75 miles an hour. The Great Britain, Lord of the Isles, and Iron 
Duke, broad gauge engines on the Great Western Railway, have 
each run with four or five carriages from Paddington to Didcot in 
474 minutes; equal to 66 miles an hour, or an extreme running 
speed of 72 miles an hour; the rew Midland coupled express 
engines running in the usual course have been timed 68, 70, and 
72 miles an hour. The 10 a.m. express on the Great Northern, 
from Leeds, we have ourselves timed, and found to be running mile 
after mile at the rate of a mile in 52 seconds, or at 69°2 miles an 
hour. The engines used are Mr, Stirling’s outside cylinder bogie 
express engines, the load being 10 carriages. 


On February 20th last took place at St. Petersburg, upon the 
invitation of the Grand Russian Railways’ Company, a meeting of 
the managers of the various Russian and Austro-Hungarian lines 
which form the connecting links between the two countries, in 
order to establish a union in imitation of the existing Russo-Ger- 
man Railway Union. There were present representatives of the 
following Austrian lines :— Hungarian State, Kaschau and 
Oderberg, Austrian State, Southern, Northern, Alfoeld and 
Fiume; and of the following Russian lines; Grand Russian 
Railways Company, Moscow and Brest, Dunaberg and Vitebsk, 
Warsaw and Vienna, Warsaw and Terespol, Kiew and Brest, Riga 
and Dunaberg, and Baltic. The conferences lasted till the 22nd, 
when it was finally decided to establish the union, as proposed, 
entrusting its management to the managers of the Northern 
(Emperor Ferdinand) Company, and adopting the franc as the 
monetary tariff unit. A fresh conference, for the definitive con- 
— of the union, is called for the 15th of May next, at 

esth. 


THE Vandalia line has recently put some new Pullman cars 
on its road, which are thus described by the St. Louis Republican : 
** The cars are about 60ft. long, and in externals are exactly the 
same as the other palace cars of the Pullman Company. Enterin; 
the door, however, one is greeted by a magnificence which woul 
seem to verge on extravagance, At the left is a gentlemen’s toilet 
room, the fittings being all heavily silver-plated, and all the modern 
conveniences of the toilet being offered. At the right is first the 
saloon, then a locker, and then a little close apartment containing 
an immense stove, which is so constructed and secured that it can- 
not be upset, nor can coals escape from it, even though the car were 
rolled down hill. This heats the car by means of hot water pipes, 
free from joints, which traverse each seat. Then comes the main 
room of the car, which is finished with all the elegance of plate glass 
mirrors, ebony and French walnut veneering, gilt designs in ebony, 
and Brussels carpets, can give it. There are mirrors everywhere. 
An excellent improvement is a neat little movable arm rest under 
each window, of which all travellers have experienced the need. 
The berths, with their handsome, heavy hangings and novel con- 
veniences for disposing safely of one’s effects, are marvels of com- 
pleteness. The window curtains are stiff, pretty, adjustable at 
any height by a spring, and when pulled down completely exclude 
all light. Passing on to the other end, one sees two doors, with 
cut glass panels, which swing both ways. One of these leads into 
a little room which, in its seclusion and the perfection and elegance 
of its yp gr em mee rivals any hotel bridal chamber. When not 
in use for this purpose, it makes a splendid little drawing room. 
The other door opens into a narrow, carpeted passage to the right 
of the bridal chamber, leading first to the ladies’ saloon and beyond 
that to another little room, which is a handsome and cozy smoking 
room. Heretofore, it has always been necessary to go out-doors to 
reach the smoking room, but here everything is under one roof, yet 
the smoking room is most completely cut off from the balance of 
the car. But this is not all. Passengers—especially those who 
smoke—have often felt that a cup of coffee would be a valuable 
adjunct to a pipe in securing enjoyment. Here, then, just outside 
the smoking room door is a little recess or close kitchen, containing 
all the requisites for manufacturing a cup of .hot coffee on short 
notice, together with a lious ice-chest and storage-room for 
a considerable commissary supply. There are numerous little in- 
ventions which advance comfort, and which would be promptly 
noticed by the traveller, but which need not be mentioned here. 
One, however, which subserves passengers’ safety, is a little 
arrangement which makes it impossible for a berth to shut up in 
case of collision or overturning of the car. The danger of being 
thus fastened in and smothered has hitherto hung over travellers, 
but exists no more. Suffice it is to say that no space is allowed to 
go waste in the car, and nothing which the most ingenious mind 
could suggest has been left out. Some idea of the grandeur of the 
a may be obtained from the fact that one of these little 
palaces cost between 20,000 dols, and 25,000 dols.--a small fortune 
in itself. The Vandalia line has two of these cars—the Bothnia 

nd Kenilworth—in use on its Cincinnati trains.” 








NOTES AND MEMORANDA.. 


WHEN gun-cotton arranged in the form of a rope is ignited by a 
pain it burns slowly without flame, but if it is iindled by a flame, 
it burns with rapidity ; when fulminating powder is used as the 
means of ignition, the gun-cotton burns with explosive violence? 
All fulminating years do not act equally well; the best results 
are obtained with fulminate of mercury. 


TuE Germanic, mean displacement 8525 tons, recently made the 
trip from New York to Queenstown, Ireland, 2894 national miles or 
knots, in 7 days 15 hours 17 minutes, being an av of 15°8 
knots per hour. Th*s, says the Scientific American, is the fastest 
time on record. Th. mean boiler pressure throughout the voyage 
was 63 lb., mean vacuum pressure (condensers) 27in., revolu- 
tions of engines 55°57 per minute, indicated horse power, 5434, 


Ir is stated that a valuable manuscript has been discovered in the 
Azores, referring to the colonisation, in the ‘year 1500, of the 
northern re of America by emigrants from Oporto, Aveiro, and 
the Island of Terceira. It was written by Francisco de Souza, in 
1570, and was lost during the great earthquake of Lisbon in 1755. 
This important document is about to be ublished, and, it is thought, 
will throw great light on the disputed question of the early dis- 
covery of America. 


For the a of bumping during the distillation of 
sulphuric acid, Mr. Raoult recommends introducing into the retort 
containing the acid pieces of the so-called metallic carbon of the 
retorts, which act more satisfactorily than pieces of platinum in 
acilitating — ebullition. The gas carbon is scarcely attacked by 
the acid, and can be used in a large number of successive distilla- 
tions. The distillate contains about 20 c.c. of gaseous SOz to each 
litre of the acid, and may be removed by a current of dry air. 


AT a recent meeting of the Ghent section of the Belgian Society, 
Dr. Von Monckhoven communicated a very interesting and curious 
fact. The Pho ic News says, having to darken a room in 
which to dry carbon tissue, and having nothing on hand but red 
and green glass, and not enough of either to cover the window 
entirely, he used half of each, alternating it. The result was that at 
a certain distance from the window the red and green lights blended 
together and formed a white light. This white light has no action 
on the sensitised carbon tissue. If it should have no action on the 
sensitised collodion plate, it would be excellent to illuminate our 
dark rooms. If there should be no difficulty in procuring red and 
green glass which would transmit no rays having a chemical action, 
a ht gr might be fitted alternately with red and green panes of 
small size. 


PLANTS which produce the indigo colouring matter are plunged in 
vats till the water has deprived them of it to a great extent, and 
the liquid is then evaporated to obtain the indigo. A pretty high 
temperature is necessary during this steeping ; but hitherto no use 
has been made of artificial heat, as it has been thought that the 
temperatuye of the surrounding air, which is generally high in the 
countries where this industry is carried on, is sufficient for the pur- 
pose. M. Olpherts, says the Z'echnologiste, has tried the use of 
steam, and the results of his <—een in India, with rather rude 
apparatus, appear to warrant the change. The temperature of the 
water in the rainy season varies from 92 deg. to 95 deg. Fah. In 
the vats it has been raised to 111 deg., and, in spite of the difficul- 
ties attending the new process, an increase of produce has been 
obtained of about 25 per cent. in comparison with plants of the 
same crop, steeped in the same vats, the same day, and for the 
same length of time. Heat has also being applied during the beat- 
ing, and good results have been obtained without injuring the colour 
or quantities of the indigo. Moreover a fresh steeping for forty 
hours of plants treated with artificial heat gave no indigo, while 
those subjected to the ordinary process still retained some. 


In a recent number of Comptes Rendus appears a report upon the 
fall of two meteoric stones in the United Rtates, by J. Lawrence 
Smith, The composition of a meteorite which fell February 12th, 
1875, in Iowa, is as follows :— 


Specific gravity oe 0 08 «eo -- 3°57-3°80 
Stony material .. .. .. «. @ 81°64 
Trodiite .. ci se « 5°82 
Nickeliferous iron .. 12°54 
The stony part gave— 
Matter decomposable by acid.. 54°15 
Not decomposable. ... .. «1 s+ os 43°85 
The decomposed part consisted of — 
SiO, sc eel te 40 ee . 85°61 
FeO ee ee . 27°20 
MgO 83°45 
A aa ha cen ca RES est sag: sare O71 
NiO, with traces of FeandLi .. .. .. «. 1°45 


This portion of the meteorite is peridote, approaching hyalosi- 


derite. The part not decomposed consisting of — 
Si02 Sait 55°02 
FeO de 00 ee ee 60 Glee 27°41 
MgO i 13°12 
Al,O; oe 08 ee "84 
Alkali er vmnrer 


This composition indicates that a great part of the material 
associated with the peridote is pyroxene. There were some white 
spots which might be enstatite, but the quantity was very small. 

- metallic part separated from the stony matter was composed 
z.. 


Fe oe Om lee ee ee ay 89°04 
Ni oe 0c we se tee 69 10°38 
Co oo 00 00 08 ¢e oe D8 
OU, BP oa. vel ise ce, nt). eh Kes! vase traces. 
The whole stone may be considered as— 
Olivime... «+ «sc se ao ae ee 44'89 
PVIGRORO <4. oe. ce 6% 00 60:40 40 Oe 87°55 
Troilite .. .. 5°82 
Nickeliferous iron 12°54 


The composition of the meteorite which fell in Nash County, 
North Carolina, May 14th, 1874, was as follows :— 


Nickeliferousiron .. .. .. obs 88 15:21 

WIS o6 5H caine 00 be. wb) ee oe 84°79 
The nickeliferous iron contained— 

Fe eG Fee 6s ta Wa ce phe Oa 0d 90” ee 92°12 

Ni i ae ee ee ee ee ee ee 6°20 

Co “ ° “41 


The Cu and P were not appreciable. The stony part treated with 
aqua regia gave— 





Insoluble matter * 47°02 
Soluble matter .. .. .. 62°98 
The first contained— 

SiO, oe re 52°61 
AlgO3 ‘ 480 
FeO 13°21 
MgO oo ae lee peek de ae ded dass eee 27°31 
98°31 

This corresponds to bronzite. The soluble portion gave— 
SiO, ie Meee ie te et ae ee 38°01 
FeO Co. he) an libenniee 17°51 
MgO 41°27 
Al,O; whl ke oe paras. eee “46 
‘ 08 ed Se ee ted 101 
98°26 


or peridote with a mixture of a little sc pase and iron, inseparable 
from the rest of the stone by mechanical means. The fall of this 
meteor was accompanied by successive explosions lasting four 
minutes. Twelve stones fell over a ne miles by three. Two 
stones weighed respectively 1800 and grammes, The crust in 
some places formed pearls of the shape of a pear, 





MISCELLANEA. 

EvpHratss, Indian troop ship, is to proceed from Portsmouth 
to Birkenhead to undergo thorough repair, and be fitted with 
compound engines. 

Mr. BERNSTEIN, of Berlin, has, it is stated, invented a mechan- 
ism for the examination of depreciated gold coins, cheap enough 

be accessible to dealers. 

DurineG the month of February the following progress was made 
at the Mont Cenis Tunnel :—-North end, emnen, 46°60 metres ; 
south end, Airolo, 89 metres ; total, 135°60 metres. The position 
of these works on the 29th February was as follows :—Length 
driven from north side, 2889°90 metres ; length driven from south 
side, 280930 metres ; total, 5699 20 metres. Length remaining 
to be driven, 9220°80 metres, Total length of tunnel, 14,920 metres, 


An American journo] states that cork waste, or trimmings and 
clippings from the manufacture of cork stoppers, constitute about 
70 per cent. by weight of the raw material. M. Dalma, of 
Sychane, has recently tried some experiments on the manufacture 
of gas from this otherwise waste product. The yield in gas 
was found to be 500 cubic metres per ton. The illuminating 
power was equal to that of thirty-six standard candles. 


THE Royal Dublin Society and the board of Trinity College have, 
it is understood, invited the British Association to meet in Dublin 
in 1878, when it is expected that Mr. Grubb’s great Vienna tele- 
scope will be completed. Mr. Steele, the secretary of the Royal 
Dublin Society, invited on behalf of the body he represents the 
Lord Mayor and Corporation to unite with the Royal Dublin 
“i and the board of Trinity College in receiving the associa- 

on, 

MEXICO proposes sending to the Centennial Exhibition at 
Philadelphia, a model which cannot fail to attract a great deal of 
attention, viz., a plan in relief of the capital of that Republic. 
This model will be 20 metres in length in its direction from north 
to south, and 14 metres in that from east to west. All the 
dimensions will be laid down to scale, as likewise the heights of 
the various public buildings, churches, houses, &c., which will be 
coloured like the original; the shop fronts, balconies, pavements, 
&c., will be also shown, and the streets filled with 60,000 little 
figures enly 3 millimetres high, representing all the types of the 
Mexican population, 


On Monday evening a paper, by Mr. Baldwin Latham, C.E.» 
was read by Mr. Nursey, in the absence of the author, at the rooms 
of the Social Science Association, Adam-street, Adelphi, on the 
‘*Relation of Subterranean Water Supplies to Enteric Fever,” which 
he dealt with at some length, ioeodesing it by pointing to the 
importance of the investigation of the cause of the disease from 
which 8000 or 9000 lives were annually lost in Englanidalone. The 
cause of enteric fever, he said, had now been shown by researches 
to be in all probability traceable to the presence of microscopic 
fungi which invaded the human subject, and which were developed 
in the dark and damp recesses of a porous soil, hence it was not 
surprising to find a correlation between certain water supplies and 
the spread of fever, especially when the water was obtained from 
wells or other subterranean sources, After dealing with numerous 
causes to which the epidemics of enteric fever were attributed, 
especially in the town of Croydon, he traced it in every instance to 
the condition of the water, the distribution of fever being the more 
severe when there was a large flow of surface water into the 
springe. 

THOUGH less serious in its results than the boiler explosion at 
Smethwick the week before, which has already resulted in three 
deaths, the boiler explosion at Wednesbury, last week, was an ugly 
affair. It happened at a small workshop in New-street, known as 
the New-street Works, belonging to Messrs, Hampson and Uo,—~ 
not the Patent Shaft Company. About three years ago the place 
was turned from an ironwarehouse into a shop for the filing and 
finishing of gas fittings; more recently it has been devoted to the 
— of file grinding, and a number of stones were actuated by 
a 5-horse power engine, worked by a horizontel egg-ended boiler, - 
3ft. Gin, in diameter, about 8ft. long. In addition to the grinding 
stones asmall forge and oliver was worked by the same power. 
The boiler was in a shed outside the workshop. At about half-past 
three on Thursday afternoon of last week one of the proprietors 
(Mr. Hampson) was at work in the place with a spring grinder of 
Wolverhampton, named Hughes, when the boiler burst, killing Mr, 
Hampson at once and severely maiming Hughes. The explosion 
was thorough ; all the shopping was laid in ruins, and the boiler, 
rising in the air, opened out flat excepting only the ends. An 
inquest has been opened, but adjourned for scientific evidence. 


THE guns ordered to be made during the ensuing twelve months 
at the Royal Gun Factories in the Reyal Arsenal, Woolwich, are 
principally to be of a heavy description, both for land and sea ser- 
vice, and signs of increased activity are visible throughout the 
department. Orders for more field guns are expected, but the guns 
which appear to be most in request are the 38-ton ‘‘ Infants.” 
Beyond the four 81-ton guns now being constructed, and the experi- 
mental gun at the proof butts, no more of that enormous size are 
ordered, or likely to be demanded for some time to come. ‘The 
four which are in hand will not be wanted until the latter part of 
1877, as the iron armour-plated turret-ship Inflexible, for which 
they are intended, will not be ready to receive them untii that 
time, The experiments with the original 81-ton gun in its second 
stage as a 15in. bore are drawing to a close ; but the Committeeon 
Explosives are conducting by its aid a series of investigations 
relative to the properties of various descriptions of gunpowder, 
Before the gun is conveyed to Shoeburyness, it will probably have 
its bore enlarged to 154in., and possibly half an inch more, the 
ultimate capacity of the gun and the four others in hand dependin 
upon the experiments now in progress, which will not be pene 
until after trial for range penetration, and other qualities which 
are to be practically decided upon at the targets at the School 
of Gunnery, Shoeburyness. 


Last November an inquiry was held by Colonel Ponsonby Cox, 
R.E., an inspector of the Local Government Board, on the appli- 
cation of the Surbiton improvement commissioners to the board 
to form the whole or part of certain urban and rural sanitary dis- 
tricts, comprising an area of 170 square miles in the valley of the 
Thames, into a united district for the a of carrying into 
effect a system of sewerage for the use of all or part of such dis- 
tricts. The area is under the jurisdiction of thirty different local - 
authorities. The contentions of the commiesioners were that, with 
one or two exceptions, the local authorities proposed to be united 
were in a very unsatisfactory state as regarded the sewering of 
their districts, having either wholly failed to perform the duties 
cast upon them by the Sanitary Acts, ur rendered themselves liable 
to penalties, which the conservators were empowered to inflict for 

Hhuting the Thames. In his report tothe president of the Local 

overnment Board, copies of which have just been furnished, to 
the several local authorities interested, Colonel Cox enters inte the 
subject at great length. He says that the scheme recommended 
by the commissioners was that of Sir J. Bazalgctte, which in effect 
was to collect the sewage of sixty-seven places within the united 
district, and by means of an elaborate system of sewerage to convey 
it to the outfall of the West Kent Drainage Company at Long 
Reach. Colonel Cox does not consider, however, the difficulties 
are so great as to require for their solution quite so heroic a treat- 
ment as that proposed by the Surbiton commissioners, and he 
thinks they have exaggerated. Reviewing all the circum- 
stances, he is of opinion that the Local Government Board would 
not be warranted in taking any further steps to promote the com- 
bination of the districts submitted by the Surbiton commissioners, 
but that should application be made, the board should facilitate 
the combination of districts between Hampton and the western 
boundary of the metropolitan district, for the purpose of jointly 
establishing works for the purification of the sewage of those dis- 
tricts. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue dela Bauque 
BERLIN.—AsuHer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroup and Co., Booksellers. 
LEIPSIC.—A. TwIzTMEYER, , 

NEW YORK —Wiimer and Rocers, 31, Beekhman-street. 


eres meena 
————__— 








TO CORRESPONDENTS, 


*,* In order to avord trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be pens. “agen by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good. faith. No notice whatever will be taken of anonymous 
communications, 

*,.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

Fiat Copper Cuains.— We have received a letter, which lies at our office, for 


G. of Guernsey. 

M. C. (Cardiff).— We are unable to supply the information you require. You 
may, perhaps, obtain it from Messrs, Greenwood and Batley, of Leeds, 

J. C. G.—The engine in question has often been patented. So far as we are 
aware, all the patents have expwred, and anyone can make it, There is no 
special manufacturer. 

Geopes.— When the boring tool is brought up, indications of the strata 
through which it is working come up with it. Hence it is easy to estimate 
the thickness of strata. Read ‘‘ Well Sinking and Boring” in Weale’s 


8. 

J. H.—Practice varies very much, and c'rcumstances alter cases. But a 
crane should always be tested with not less than twice the greatest load it 
will have to carry, and for ourselves, we should not be content with a test 
of less than three times the nominal load. 

Sropent.—(1) Your mode of ca!culation is not correct. The proper mode is to 
ascertain the absolute pressure of the steam, which will be that shown by the 
indicator plus 14 lb. to 15 !b., according to the height of the barometer. 
The quantity of steam of this pressure used per stroke will be measured 
theoretical/y by the contents in cubic feet of that portion of the cylinder 
included between the piston and the lid at the moment the cut-off valve 
closes. In practice, much more steam than this will be required, because a 
considerable volume is co’ in the cylinder at the commencement of each 
stroke, for reasons which we have repeatedly explained. (2) This question is 
answered by the reply given above to your first query. The vacuum line 
has nothing to do with the matter. 

ALPHA (Melbourne).—// your engines are, as you say, strong and well made, 
and your boilers are safe at 60 lb., as we presume they are, then raise your 
pressure to 60 lb. cut off at half stroke, or a little later, which you can do 
by simply putting a lap on the present valves, and fit a common injection 
condenser to the engines. This condenser may be placed anywhere you find 
convenient, the air pump being driven by an eccentric on the engine shaft, 
or by one on any other shaft which is handy, or by prolonging a piston rod 
rope the back end of a cylinder, One condenserwill do for both engines. 
The capacity per stroke of a double-acting air pump should be one-eighth 
that of one cylinder ; if single-acting, it should be one-fourth that of one 
cylinder. The quantity of condensing water will be twenty to twenty-five 
times as much as you require for feed. You ought to be able to save in this 
way about 30 per cent. in fuel. If the boilers are good they ought to make 
steam enough without a blast in the chimney. 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double number)... .. .. £0148 64, 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit ocewr, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER 1s registered for transmission abroad. 

Cloth Cases for binding Tur Enoineer Volume, price 2s, 6d. each 

The following Volumes of Tux ENGINEER can be had, price 18s. each—Vols. 

5, 10, 14, 24, 25, 26, 38, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receiwe THE ENGINEER weekly and post-free. Sub- 
—— sent by Post Ojice Order must be accompanied by letter of advive 
to the Publisher. Thick Paper Copies ..zay be had, if preferred, at increased 
rates, 

Remattance by Post-office Order. — Australia, oy Brazil, British 
e! 





Columbia, British Guiana, Canada, Cape of Good Ho mmark, Egypt, 
France ( only), Germany, Gibraltar, India, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 


New Zealand, Port Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and ria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 

single advertisements from the country must be accompanied by stamps in 

payment. Alternate advertisements will be inserted with all practi re- 
gularity, Au 
advertisements, 





but regularity cannot be guaranteed in any such case. 
, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE Six o’cLOcK ON 
‘nurspay’ Evenine 1x gach Ween. 
*,* Letters to adverti and the publishing department of the 
paper are to be addressed to the Publisher, Mr. yall 
other letters to be addressed to the Editor of Tux Encivesr, 163, Strand. 








MEETING NEXT WEEE. 

Tue METEOROLOGICAL Soctery.—Wednesday, April 19th, at 7 p.m.: 
e vo of the Wind at Liverpool: Tabulation of A tric R da,” 
by W. W. Rundell, F.M.S. ‘On the Aspiration of the Dry and Wet 
Bulb Thermometers,” by Samuel H. Miller, F.R.A.S. “On the Storm 
which passed over the South of England on March 12th, 1876,” by 
Robert H. Scott, M.A., F.R.8. 

InstTiTUTION OF CivIL EnoingERs.—No meetiug. 














THE ENGINEER. 


FRIDAY, APRIL 14, 1876. 














INCLINED ARMOUR. 

THE paper read by Mr. Barnaby before the Institution 
of Naval Architects, on the 6th inst., can hardly 
regarded as a very valuable contribution to naval science. 
It was not ible, indeed, that within the very narrow 
limits of time allowed him Mr. Barnaby could tell his 
hearers much about ships of war. The most interestin 
feature in the paper is the enunciation which it contains o} 
the opinions held by the present Chief Naval Archi- 
tect concerning the relative power of guns, rams, and 
torpedoes, Opinions held by a man in Mr. Barnaby’s 
position can hardly fail to influence the course of future 
events in the construction of our navy, and they conse- 
quently possess what we may term an extrinsic importance 
which might not belong to them if they were held by men 
who could exert no influence on the Lords of the Admiralty. 
Mr. Barnaby, looking at the relative distances within 
which the gun, the torpedo, and the ram are operative, 
and the risks of failure in striking with them, assigns the 
first place to the gun,fand the last to the ram as 
instruments of naval warfare. The classification is 
unexceptionable, and accurately represents the estimates 





formed long since of the respective powers of the 
only three weapons of attack known in naval warfare. 
Mr. Barnaby also concludes that the gun is more easily 
resisted than either the ram or the ree which m 

of course, that if a ship can strike a fair blow with her 
bow, it will practically terminate the contest so far as the 
ship struck is concerned, while the explosion of a torpedo 
in close proximity to the bottom of a man-of-war will 
infallibly sink her. The superiority of the gun rests in 
the fact that it can be used with great effect at long ranges, 
while the use of the torpedo or the ram presupposes the 
condition of propinquity between the ships being fought. 
It is also certain that it is far easier to hit a ship with a 
projectile than it can be to bring a torpedo into contact 
with her, or to run into her with a ram-bow. Indeed, 
as we have already pointed out, it appears to be impossi- 
ble for a single assailant to ram a ship of moderate 
speed and handiness unless her machinery breaks down. 
It is Lage a fortunate circumstance for England that 
the ram and torpedo can be eluded, for if it were other- 
wise naval warfare would become impossible. 

After every allowance has been made, however, for 
imperfections in both the ram and torpedo system of 
attack, it must be admitted that ships of war are in a ve 
unenviable position. There is hardly a vessel afloat which 
could withstand the attack of the 81-ton gun at a moderate 
range; and no ship whatever exists which could not be 
wholly disabled if not instantly sent to the bottom by the 
explosion of a heavy torpedo. Naval architects have at 
the present moment to grapple with constructive difficul- 
ties unknown practically—although not unanticipated—ten 
or a dozen years since; and the careful observer of the pro- 
gress of events can hardly fail to perceive that very impor- 
tant and radical changes must perforce be introduced, and 
that at no distant period, in the construction of fighting 
ships of the first class, We believe that it is possible 
to build an ironclad ship of comparatively moderate 
dimensions, which, carrying two guns of 100 tons each 
herself, will be able to repel the shot from smaller weapons 
at any range outside 500 yards or so. In order to secure 
such an end, however, a very marked departure from 
existing methods of construction must be adopted. If 
vertical armour is retained, then its retention will be 
due either to the incompetence of the designer of the ship 
to which it is a. or to the success which will be found 
to attend the adoption of the air space system, so often sug- 
gested in this journal. Assuming, however, that the air 
space system is found, on trial, not to realise the antici- 
pations we have formed concerning it, then the only course 
remaining consists in the adoption of the inclined armour 
system. There is nothing new in this. Indeed, from 
almost the first moment that armour was used, it has been 
suggested that the sides of ships to which iron plates 
were bolted should “tumble home,” as sailors say, so 
that projectiles, instead of striking a vertical wall 
should meet an inclined surface from which they 
would be deflected. Certain practical inconveniences 
are encountered in applying the system, and so long as 
guns were provided of moderate powers only, there was no 
particular reason why armour should not stand up 
vertically out of the water. As, however, most other 
considerations must give way to the necessity for keeping 
out shot and shell, and as the limit of thickness appears to 
have been reached in armour, while the power of the gun 
is increasing daily, we must consent to accept the position 
and make the best of it. Our readers will hardly have 
failed to notice the great stress laid on the use of hori- 
zontal armour by Mr. Barnaby. Thus, in the Inflexible, 
out of a total weight of armour and backing of 3552 tons, 
not less than 967 tons, or more than one-fourth, is dis- 

d horizontally; that is to say, it takes the form of an 
iron-plated deck. Now, the inclined armour system is 
nothing more than a compromise between the vertical and 
the horizontal armour. Thus, let us suppose that a ship 
is 70ft. wide and 280ft. long, the plating rising 10ft. out 
of the water, and going 5ft. below its surface—and a less 
depth of plating would not suffice. Buta ship of the 
dimensions stated, and drawing any reasonable draught, 
could not carry thick armour all over her sides, and any- 
thing else, and consequently we are, under present arrange- 
ments, reduced to what is coming to be known as a citadel 
ship; that is to say, a ship armed with a narrow belt all 
round, « raised citadel, so to speak, containing the guns 
being — at mid length, while an armed deck at the 
level of the top of the belt makes all below that level secure. 
Forward and aft are to be built living decks for the crew, 
as suggested in this journal longsince. These spaces may 
beriddled withshotandshell withoutseriously compromising 
the safety of the ship: If, instead of this method of con- 
struction, a ship of similar size were plated with armour 
which, from some point close to the water line, but above 
it, sloped inwards at an angle of 45 deg., we should secure 
the following advantages. the first place, a thickness of 
at most 12in. of armour would suffice to set even the 81-ton 
gun at defiance, whereas double the thickness would hardly 
answer if the plates were vertical. It is therefore clear 


that, weight for weight, a much larger comparative area | a 
be | of the ship’s sides could be pro 


than would be pos- 
sible if 24in, armour were used. It will be urged, per- 
haps, that as the armour would incline inwards, its area 
must be extended in order that it might attain the proper 
height. Let ussu that the armour below the water 
line for a depth of 5ft. is 24in. thick, and that for the 
equivalent of 10ft. above this point it is 12in. thick, then 
the breadth of the inclined belt would be a fraction 
over 14ft. wide, instead of 10ft., and so far the saving in 
weight would stand thus:--.A length of belt of 100ft. by 
15ft. would give 1500 square feet of surface 2ft. thick, or 
3000 cubic feet of iron. On the inclined system, for an 
equal length and protected height, we should have 5 x 100 x 
2=1000 cubic feet of iron, and 14 x 100 x 1=1400 cubic 
feet, or in all 2400 cubic feet of iron, or 600 cubic feet, 
weighing about 130 tons, less than would be required on 
the vertical system. But this does not rays the whole 
of the saving to be effected, for assumin ship to be 70ft. 
wide at the armoured deck phen is deck is carried 
t 


on top of the central citadel, it is clear that by inclining the 





sides the breadth of the deck would be reduced to 50ft., so 
that a saving in iron of, say, 100 x 20 x‘25=500 cubic feet, 
or say 106 tons, would be effected. From this it follows 


eans, | that it would no longer be essential to confine the use of 


thick armour to a central citadel; and we think it ma 
be shown that a very powerful ship indeed, fitted wit 
two turrets protruding, as it were, up through an — 
armo deck, carried on inclined sides, might be designed 
which would be Pn mearay 4 impregnable as far as any 
existing gun, at all events, is concerned. 

We need hardly explain here that it is impossible within 
the limits of an article like this to do more than indicate 
the nature of the modifications which must be made in 
the construction of future ships as com) with modern 
ironclads. We have already stated the only conditions 
under which it is possible that the use of vertical armour 
can be much longer continued. If these conditions 
should not be found to obtain as fully as we expect 
in practice, then recourse must be had to inclined 
armour and plated decks. At some future period we may 
return to this subject and show more fully what the iron- 
clad of the future will at least be like, in all probability. 
We shall, however, be among the last to forget that no 
amount of iron on the top sides of a ship can protect her 
from the blow of a torpedo given below. Mr. Barnaby 
appears to consider it a waste of time to attempt to devise 
expedients for neutralising the effect of a torpedo on a 
ship of war, and he can only propose that every ironclad 
should be accompanied by several torpedo boats and rams, 
“ which would bring assailants of a costly ironclad to bay 
before they could ae within striking distance of her.” It 
is possible that Mr. Barnaby may be right, and we feel 
sure that his advice is, in this matter, sound ; but neverthe- 
less we are not disposed to believe that this country is so 
lacking in engineers and naval architects of talent that we 
must submit without a struggle to the rule of King 
Torpedo. We hold, on the contrary, that means may yet 
be discovered which will rob the submarine mine of half 
its terrors at least, 


THE MECHANICAL ACTION OF LIGHT. 

THE discovery made by Mr. William Crookes, that light 
is capable of exerting a mechanical action easily demon- 
strable to a large audience, is one of the most remarkable 
in the whole range of physical inquiry. What the ultimate 
utility of the discovery may be, we are not rash enough to 
pretend to foretell; but that it even at this moment possesses 
a practical value, in that it has supplied the world with the 
most delicate conceivable photometer, is beyond question. 
The apparatus used by Mr. Crookes can now be obtained 
from most makers of philosophical instruments, and its 
construction is no doubt well understood by a very large 
number of our readers. It has already been described and 
illustrated in our 39th volume. Still a few wordsfof explana- 
tion may not be out of place here; they will assist in render- 
ing clear what we are about to say concerning the mechani- 
a action of light. The radiometer, as Mr. Crookes has 
entitled his apparatus, consists of a little four-armed hori- 
zontal wheel about 2in. in diameter, carrying at the ex- 
tremity of each arm a thin circular disc of pith about }in. 
in diameter, one side of which disc is blackened, while the 
other is left plain, or is silvered with foil. This wheel is 
fitted with an axial pivot located above the centre of 

vity, and on this pivot the wheel is delicately balanced 
Ririscatalty. The pivcet vests in a small jewel on the 
top of a little glass column, and the whole is enclosed | 
in a glass bulb, within which is established the best 
vacuum that an improved Sprengel pump can produce. So 
long as the apparatus is kept at an even temperature in the 
dark no’ motion takes place. If the rays of light be 
suffered to fall upon the little vertical vanes of the hori- 
zontal wheel, the latter will begin ts revolve more or less 
rapidly according to the intensity of the illumination, the 
blackened surfaces retreating from the light. The velocity 
of rotation may vary from a turn a minute to several 
hundred revolutions per second, Broadly speaking, heat 
exerts an influence similar to that of light. Such, then, 
is Crookes’ radiometer ; a thing very small, yet sufficient 
to carry the name of the inventor into centuries yet to 
come. . 

The first point to be dealt with by the philosopher to 
whom Mr. Crcckier discoveries are made known for the 
first time is narrowed to the inquiry—Does a wheel con- 
structed as described really revolve or otherwise manifest 
rose sar ge to the action of light; or, use Mr, 
Crookes’ own words, is it susceptible to the influence 
of “radiation?” To this the answer is certain and 
unwavering. There can be no doubt. whatever of the 
fact. The radiometer has already become so common 
that few collections of philosophical instruments are 
without one. We might as wisely dispute the motion 
of a locomotive as that of a radiometer. The next ques- 
tion is—Why does the radiometer revolve when it is sub- 
mitted to the influence of radiant light or radiant heat? 
The question is fraught with weighty issues, but in the 
present state of human knowledge it must remain without 
perfectly satisfactory and conclusive reply. It is quite 
possible, be it understood, to assign a reason for the rota- 
tion of a radiometer which will satisfy certain conditions, 
but it is not the less certain that no explanations of the 
phenomena have yet been put forward which satisfy all the 
conditions which will suggest themselves to inquiring 
minds. The crudest theory of all is, so far as it goes, the 
most complete. Unfortunately, it is based on certain pro- 
positions rw since proved to be unsound. It is conve- 
nient, nevertheless, to state it here. At one time it was 
supposed that light was an imponderable fluid thrown off 
from the sun, a candle flame, or other source of ill 
tion. This fluid is, according to the theory with which we 
are dealing, composed of molecules, and these molecules, for 
some unknown reason, move at various velocities, and 
impinging on the retina with forces in proportion to those 
velocities, supply colour impressions to the brain. So 
that when we see red, yellow, or blue, the sensation 
to which we apply these terms is solely the result 
of the greater or oes foves of impact of the light molecules, 


This is known ag the corpuscular theory, and bas long 
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since been sent to keep company with Phlogiston and the 
four elements. It “4 be wef however, to explain the 
action of the radiometer with charming simplicity. If we 
hang a thin board from the end of a string so as to make 
a pendulum, it will suffice to throw a handful of shot at 
the board to set it in motion. Substitute for the bdard 
oné of the discs of a radiometer, and for the shot, light 
corpuscules, projected, say, from a candle, and we have 
our explanation complete. It is known now, however, 
that light is not a fluid ponderable or imponderable, 
but is a mode of motion of that ether which pervades 
the universe, and that the sensation of colour is not 
due to the specific force of impact of wer ae 2g but 
to the varying length of the light waves of vibration in the 
ether. We need not, we think, excuse ourselves for not 
giving here a more complete exposition of the undulatory 
theory of light. If our readers will realise the existence 
of a still pond of ether in which a luminous body sets up 
waves, as when a stone is thrown into a pool, they will have 
grasped all that it is for our present purpose necessary that 
they should comprehend. t it be clearly understood 
that the true corpuscular theory supposes the motion of a 
molecule in a direct line, at a velocity of, in the case of 
white light, 190,000 miles in a second ; but that, according 
to the undulatory theory, there is no direct movement of 
translation whatever, but that particles moving through a 
very small range transmit that motion to other particles 
with which they come in contact. 

It will be seen that it is by no means an easy 
thing to supply a satisfactory explanation of the rota- 
tion of a radiometer on the undulatory theory. Mr. 
Crookes, in all cases, speaks of repulsion by radia- 
tion; that is to say, the heat or the light radiated by 
a hot or cold body repels the surface of the waves of the 
radiometer. This circumstance of repulsion must not be 
forgotten; it is really a very important phenomenon. 
Those who have had any experience in hydraulic works, 
know that waves which are not waves of translation exert 
no force of impact. A bottle will rise and fall quickly 
on an Atlantic swell without falling an inch to the right or 
left ; if, then, light waves, as they are called, were strictly 
analogous to the ring waves found on a pond when a stone 
is thrown into it, the radiometer would remain at rest. It 
is rendered clear, however, not only by the action of the 
radiometer, but by other considerations, that alight wave is 
in only a limited sense identical with a water wave. <A true 
wave cannct be created within the massof a fluid; it is essen- 
tially a phenomenon peer extended surface ; but in the 
ether we have a something which is without surface, in- 
asmuch as it pervades all space, and we are driven to the 
conclusion that the force operating on the blackened pith 
of the radiometer is that which would have been communi- 


cated to succeeding portions of ether had not the pith 


surface intervened, and that, in a word, we are supplied 
with direct evidence of the united force of vibration of 
the molecules at the extremity of a column of ether, the 
section of which is equal in area to that of a radiometer 
vane. Mr. Crookes, in some sense accepting this view, has 
actually weighed a beam of light, and finds that the sun, 
when unclouded, exerts a repulsive force on the surface of 
the earth of 57 tons persquare mile, or on the whole semi- 
surface of the earth of three thousand millions of tons, 
And here we come upon a direct and very beautiful 
analogy between the action of light considered as a mode 
of motion in the ether, and the phenomena of dilation, or 
more strictly speaking, of pressure, ina gas. To use Tyn- 
dall’s illustration, air distends a bladder, because the mole- 
cules of the gas continually hammer on the inside the 
walls of the bladder limiting the range of vibration of those 
molecules next to them. In the same way the vibrating 
molecules of the ether hammer at the disc of a radiometer 
and cause its repulsion. So far the theory is rational; 
and we find that the rotation of the disc of a radiometer 
is consistent with the undulatory theory. But it will be 
found, we think, on examination, that the satisfactory 
character of this hypothesis is more apparent than real. 
If we are to derive motion from that of molecules of ether 
in vibration, then it is clear that the more impenetrable 
the surface is to these molecules, the greater will be the 
effect produced on that surface. But the fact is, that 
although a metallic surface brightly polished is just that 
which we may conceive as being best adapted to receive 
an impulse from a vibrating ether molecule, yet it is 
found that a black or absorbent surface into which the 
light wave sinks as a hammer would into putty, is really 
that which is most forcibly repelled in the case of the radi- 
ometer. This objection has already been urged against 
the vibratory impulsive theory ; and different attempts 
have been made to explain the objection away. To the 
consideration of these we may return another time. There 
is, however, a most important phenomenon connected with 
the radiometer which up to the present moment has, so far 
as we are aware, received no attention whatever, and 
which must meet with some explanation before it is 
worth while to go into more or less abstract questions 
connected with the varying influence of different surfaces 
on the performance of the apparatus. 

The phenomenon to which we allude was first exhibited 
by Mr. Crookes at a,soirée given at Burlington House on 
the 5th inst. One of the instruments exhibited we shall 
describe in Mr, Crookes’ own words:—“ Radiometer 
showing rotation of the glass envelope when the vanes are 
held fixed in space. The radiometer carries a magnet on 
its arms, and is floated on water so as to be free to move. 
The vanes are held stationary by an outside magnet. On 
allowing radiation to fall on the black surfaces of the vanes 
tne glass envelope rotates.” 'The italics are ours. Let us 
see what theyimply. Mr. Crookes has apparently failed him- 
self to see anything specially noteworthy in the circumstance 
as stated, that if the arms are held the glass globe revolves, 
and yet it is not too much to say that this is really an 
exceedingly startling fact which may go far to upset the 
whole theory of the radiometer. At the first glance, 
many of our readers will no doubt be disposed to 
regard the rotation of the glass as an instance of 


what we x term reciprocity of force. Thus, we, 


Know that the paddle-wheels of a steamer were 





held at rest and the engines were sufficiently powerful, 
the whole ship would be caused to rotate round the shaft. 
A screw steamer would rotate in a different plane, from 
the same cause. In the case of the Cigar Ship, a vessel with 
extremely small initial stability, a balance weight consist- 
ing of about 15 tons of lead had to be shifted when the 
engines were started to counteract their tendency to rotate 
the ship in one direction while the screws revolved in the 
other. Now, if we regard Mr. Crookes’ radiometer wheel 
as analogous to a ship’s paddles, and the glass envelope as 
corresponding to the hull, there is nothing at first sight 
anomalous in the rotation of the glass envelope. It will 
be seen in a moment, however, that there is no analogy 
whatever between the ship and the radiometer. In the 
first case the motion of the paddle-wheels is derived from 
within, and the ship is the fulcrum. If the engines were 
fitted up outside the ship, their action would set up no 
rotating force on the hull. Now, in the case of the 
radiometer, it is obvious that according to received ideas 
no fulcrum is required to cause its rotation except that 
supplied by the body giving out the light. Let us suppose 
this to be a candle, then as action and reaction are always 
equal and opposite, it follows that the force repelling a 
radiometer disc in one direction is equally exerted in 
repelling the candle flame in an opposite one; the glass 
globe, being transparent, can take no part in the matter 
whatever. But if we find that, ins of this being the 
case, it is practically a matter of indifference whether the 
globe being held fast the radiometer revolves, or the 
radiometer wheel being held fast the globe revolves, it is 
impossible to escape one of two conclusions ; either the 
presence of an envelope is essential to the rotation of the 
radiometer wheel—apart altogether from the circum- 
stance that without it we could have no vacuum—or 
that the light reflected from the radiometer vanes 
exercises some peculiar influence on the glass of the 
envelope. To name only one of several perplexing things 
connected with the phenomenaof rotation of the glass, we have 
the fact that although Mr. Crookes finds it desirable or even 
necessary to blacken his pith surfaces, the glass requires 
no blackening to insure its rotation. For the moment we 
shall leave the subject here. It is one well worth further 
investigation, and it is to be hoped that some satisfactory 
solution of the problem of the rotation of the glass envelope 
will be suppliea. It is the most bewildering pepe 
that has recently been remarked in the world of physical 
science. 





WATER SUPPLY OF SHEFFIELD. 

Tue water supply of Sheffield, which was at the last census 
just second to Leeds in point of population, but is now in all 
probability first in this respect, has been brought to a state of 
great efficiency and thoroughness of late years, mainly under the 
engineering direction of Mr. Thomas Hawksley, C.E. The old 
gathering grounds of these waterworks reservoirs are situated 
at Redmires, one of the highest points of the Derbyshire Peak 
range of hills, where a very large area of moorland, nearly 5000 
acres, is drained into three reservoirs, each having many acre’ of 
surface when filled. From the lowest of the three the water is 
conveyed in an open culvert to the Wyoming Brook, whence it 
flows down to the Hollow Meadows compensation reservoirs, 
These latter regulate the quantity sent down to the millowners 
on the Rivelin stream. The principal gathering grounds, how- 
ever, are those in the valley of the rivers Don and Loxley, at 
Strines, Bradfield Agden, and Dam Flask. Here there are four 
reservoirs of huge size, constructed in the most approved 
manner. The Dale Dike dam is one of these. It burst in 1864, 
on March 12th, causing the loss of 240 lives, flooded and 
destroyed 4697 houses besides 927 mills and works, and did 
damage to the extent of nearly £400,000. The present Dale 
Dike reservoir is not so large as the former one, the new embank- 
ment being only 300 yards long as against 420 yards. It has 
now a water area of 60 acres, is 80ft. deep, and contains about 
500,090,000 gallons. This and the Strines storage reservoir 
together drain an area of 10,725 acres, which yields over 
12,000,000 gallons daily on an average. The Agden reservoir is 
about 100 acres in water area, and drains 3000 acreas of abou‘ 
4,000,000 gallons daily. The Dam Flask reservoir is nearest the 
town, most recently completed and the largest of the whole 
series. It has a water surface of 120 acres, contains 1,250,000,000 
gallons and receives the water from a very wide gathering 
ground. Its embankment is considerably over 1000ft. wide at 
the base and of corresponding strength. Its bywash is 120ft. 
wide at the base ard 75ft. at the upper end. From this reservoir 
a 24in. main has recently been laid for the supply of certain 
districts of the town. The company’s scheme is not yet finished, 
but the remaining two reservoirs which have to be constructed 
in the Ewden Valley are not yet put in hand, as the present 
reservoirs are ample for the supply of a population of 500,000, 
although compensation water to the millowners is to the extent 
of 8,000,000 gallons daily. The water is exceedingly soft, and in 
analysis yields no traces of organic or chemical pollution, except- 
ing a slight peaty colouring which is lost before the water 
reaches the town. During the past year the company laid about 
ten miles of pipes of various sizes, the entire length now possessed 
being nearly 200 miles. Over 54,200 houses, besides works, 
shops, mills, &c., are supplied by the company, the income of 
which during the year 1875 from water rates, mill rents, &c., was 
over £61,000. The rates are levied in a fixed-scale according to 
the rental, and were augmented to the extent of 25 per cent. 
by special Act of Parliament, obtained immediately after the 
bursting of the Dale Dike reservoir in 1864. After 1889 they 
lapse to the former level. 


GAS-MADE IRON, 


IRONMASTERS in Staffordshire do nut regard it as at all a pro- 
mising feature in relation to the future of our trade with the 
United States, that the ironmasters of Pittsburgh are making 
arrangements for increasing the supply of well-gas to be used as 
fuel in the working of their mills and forges. As is tolerably 
well known, Messrs. Graff, Bennett and Co., with some few 
others, are already using fuel of that class brought to Pittsburgh 
from wells many miles off. It now transpires that about twenty 
ironmaking concerns have formed themselves into a company, 


with a capital of 200,000 dols., to convey to Pittsburgh the gas | 


of the Burns and the Delamater Wells, in Butler County. This 
project means the bringing of the gas a distance of 35 miles. At 
one time it was thought that difficulties almost insurmountable 
would be found in overcoming the frictional resistance due 
to so great a length of piping. In this case it is proposed to 
meet the difficulty by increasing the capacity of the pipes from 
7in. for the first seven miles to 12in.in the last seven, If, 
after this, the pressure should not prove sufficient at Pittsburgh, 


then it has been resolved that pumps, similar to those used on 
the oil-lines, shall be placed at ‘intervals along the 35 miles. 
The line of pipes will cross the Allegheny river at the S 
burgh Bridge, and extend along the line of the Allegheny Valley 
Railroad to the city. It is to be inferred from these particulars 
that the first-described venture has proved a success ; how far a 
success, there are no particulars to add. This, however, may be 
said, that a communication has been received in Staffordshire, 
from Mr. Williams, who was so recently in this country, and is 
the manager of Graff, Bennett and Co.'s cgncern, explaining that 
the gas has been applied to Danks’ rotary puddler, and that 
further information shall follow. Pure fuel, whilst it is desirable 
in every branch of iron manufacture, is specj desirable in 
connection with rotary puddling. If the Americans should be 
not only able to secure a goud supply of such fuel for the use of 
finished ironworks where manual Bette are used, but should 
be further able by the employment of such fuel to greatly per- 
fect the Danks rotary process, then Staffurdshire ironmakers , 
believe that they will have, in the United States, competitors 
who will leave them but little chance of regaining any of the 
ground whose loss is already a matter of so serious moment to 
them. What is true in such case of South Staffordshire is true 
likewise in great part as to the rail trade of South Wales and the 
North of England. But if Mr. Lowthian Bell succeeds in making 
good steel rails out of Cleveland ironstone, quite another feature 
will be introduced into the last-mentioned branch of trade. 
Nevertheless, it is not a little significant of the spirit of these 
Pittsburgh ironmasters that they should have determined upon 
this outlay at a time when trade is so wretchedly bad. With 
~ 2 with us, the proverbial turning in the long lane cannot 
ar off. 


IRONMAKING EXPERIMENTS IN INDIA, 


Ir Mr. Walter Ness receives no assistance from the practical 
men at home in the experiments which he is conducting on 
behalf of the Government with a view to the utilising of the 
poor coal of the Worrora field in the smelting of the Indian ores, 
it will be no fault of theirs, The Staffordshire men have cause to 
feel much interest in Mr. Ness, for although a Scotchman, yet 
for many years he had filled a foremost place in their ranks. 
After twice before discussing the facts upon which Mr. Ness has 
sought their advice, they have now at their annual meeting fur- 
ther debated his position. The business conclusion at which 
they arrive is, that Mr. Ness’ difficulties are not those of a scien- 
tific but of a mechanical class, such as might probably be removed 
if Mr. Ness should get in India such assistance as every ironworks 
manager at home has at hand—that of a clever furnace-keeper. 
Such un assistant the Staffordshire men suggest should be sent 
out tohim. The views which the Staffordshire men hold are 
confirmed by Mr. Charles Wood, the manager of the Tees Iron- 
works, Middlesbrough, who has had considerable experience in 
blast furnace management in India, It will be highly gratifying 
if Mr. Ness should with any assistance be able to attain as much 
success in ironmaking in the Central Presidency as he has 
attained in the developing of the coal resources of that portion 
of our Indian empire. 


THE MAKING OF IRON DIRECT. 


Tue South Staffordshire and East Worcestershire Mill and 
Forge Managers’ Association do not seem prepared to let the 
Iron and Steel Institute discuss the direct process all by them- 
selves. If the latter Institute discusses the question in its rela- 
tion to the manufacture of steel, the former debates it touching 
the making of iron. Certain of the Staffordshire men took part 
in experiments for making iron from ore worked in the puddling 
furnace even so long ago as thirty years. The ironstone used was 
the Lancashire hematite. The product shingled well enough, and 
there was not much to complain of till the iron got to a yellow 
heat, when it became remarkably “red-short,” and the attempts 
at further manipulation were abandoned. Others experimented 
more thoroughly some nineteen years ago. In this case likewise 
the ore was Lancashire hematite, superior probably to that tried 
at the earlier date. Charges of from 4 cwt. to 5 cwt. were worked, 
but the iron could not be made of commercial service. More 
vigorous efforts made by a capitalist who believed that he saw 
great wealth before him led to the expenditure of between 
£30,000 and £49,000. The ore was now ground very fine and 
puddled in a furnace having wood sawdust scattered upon the 
bottom, together with some lean Scotch ore and some flue cinder. 
This resulted in the obtaining of a good workable iron, which for 
rivet purposes fetched £14 a ton. But, alas! £25 had to be 
expended in getting the £14, and the enthusiastic capitalist. was 
ruined. Men whose experience has been here described may be 
pardoned for not feeling much enthusiasm upon the direct pro- 
cess theme. They do not, however, forget that these efforts 
were made at an early date, and they do not, because they were 
not attended with success, declare that with more complete fur- 
nace arrangements the direct process is impracticable. Indeed, 
they are aware that blooms made from the Northampton oe in 
Dr. Siemens’ furnaces at Towcester possess some merit, and that 
blooms made there from Indian ore possess considerable merit, 
Such bloums are now a commercial article, and they have been 
used up in the Staffordshire mills. True, the iron is “ red-short,” 
but the product when cold has been some splendidly tough thin 
sheets. This result followed upon the blooms as bars being inter- 
laid with bars made of Staffordshire pigs. Certainly at one 
time these blooms were to be had at less money than a good all- 
mine Staffordshire pig would have cost, and their quality is 
improving, consequent upon, in much part, increased heat being 
adopted at the smelting furnace. Staffordshire men who have 
used the Towcester blooms believe that the future of the direct 
process in its application to the miscellaneous products of the 
iron mill lies in quick speeds and light draughts. It must not 
be forgotten, however, that it was quick speeds:and light: 
draughts that obtained for Wales the unenviable reputation of 
making without exception the worst rails ever sent into the 
American market. 








PRIVATE BILLS IN PARLIAMENT. 

BeroreE the House of Commons’ Committee last week, in the 
case of the London and North-Western Railway (New Lines, &c.) 
Bill, it appeared from the opening statement of Mr. Pope, Q.C., 
and the evidence of Mr. Cawkwell, that the London and North- 
Western Company some years ago (1867) entered into an agree- 
| ment, which is still in force, with the Llanelly Railway and Dock 
| Company for running powers over that company’s system, and 
| the use of their station accommodation at Llanelly, where the 
| London and North-Western were te be allowed to be represented 

by their own staff of clerks and other servants. This agreement 
was declared by the North-Western Company to have been 
violated in spirit. The object, therefore, of the proposed 
, Llanelly goods station and branch to be authorised by the bill 
was to render the competition between the London and North- 
Weatern and the Great Western systems the more efficient, 
by enabling the former company to do for themselves 
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what hitherto they had been dependent‘upon the Lianelly 
ey for. The opposition of the Llanelly Company, 
in the proposed goods station and branch rested mainly 
upon the fact that the branch would cross their $t. David's 
line on the level; but Colonel Yolland had approved 
the crossing, which of itself ought to’do away with this opposi- 
tion if there had not been the additional answer that the Great 
Western trains had to cross that line now in getting to their 
stations at Llanelly. Mr. Bidder, Q.C., was heard on behalf of 
the Llanelly Company. Mr. Gascodine, the secretary of the 
Llanelly Company, was also examined ; and when questioned by’ 
Mr. Pope, Q.C., and by members of the Committee, he admitted 
that his company derived no direct profit from traffic going from 
Llanelly by the Great Western like that flowing from the London 
and North-Western. The minimum dividend of 5 per cent. 
(£26,000 per annum) guaranteed to the Lianelly by the. Great 
Western, to some extent depended upon the gross receipts of the 
Llanelly, which the London and North-Western could, however, 
regulate, having the entire cont.ol of the rates; yet he did 
not think the station and branch would practically dis- 
turb or endanger the dividend. }On Saturday last, at 
the termination of the case, Mr. Grierson, the general 
manager of the Great Western Railway, made an offer of com- 
promise on behalf of his company to the effect that they should 
within twelve months provide the London and North-Western 
Company on the lands of the Llanelly Company a new station, 
new sheds, new warehouses, and new offices for their exclusive 
use, and to be under their sole control; should any dispute 
arise as to the sufficiency of the accommodation, or the rent to 
be paid for it, the question to be settled by arbitration. The 
Committee deliberated in private for a short while, and on the 
re-admission of the parties the chairman said the Committee were 
of opinion that, provided evidence could be given of the 
ability of the Llanelly Company to furnish the site, the pro- 
of Mr. Grierson afforded a fair basis for an agreement 
between the two companies. Mr. Pope, Q.C., said probably 
by the time the Committee again met his clients—the London 
and North-Western—and the other side—the Great Western— 
would have come to an understanding in the matter. 

On Monday, after nine days’ consideration of the Humber Con- 
servancy Bill, the room was cleared, and on the re-admission of 
the parties, after the lapse of upwards of an hour and a-half, 
the chairman announced that the preamble had been proved to: 
the satisfaction of the Committee ; but they, would require the 
insertion of clauses to the following effect :—viz., that the 
powers contained in clause 41 (rating clause) should be inopera- 
tive provided all the public bodies would subscribe an annual 
sum, to be. fixed by agreement, for carrying out the objects 
of the Conservancy. If the parties could not agree upon the 
amount then the Committee would fix the sum. Another clause 
would provide for the periodical audit and publication of 
the accounts of the Commissioners by incorporating in the Dill 
the Commissioners’ Clauses Act, and also for an additional 
representation on the Conservancy Board of the town and 
harbour of Hull. With regard to clause 84 of the bill, the 
Committee would require that, if possible, a scale of charges 
should be framed beforehand for the protection of ship- 
owners against unnecessary liability in respect of the raising 
of wrecks, The consideration of the clauses was postponed. 

Before the Examiners of Petitions for Private Bills proof of 
compliance with the Standing Orders of the Commons has been 
given in respect of the following bills sent down from the Lords: 
—Great North of Scotland Railway; Newcastle-on-Tyne Quay- 
side Lift; Sutton Gas; Galashiels Municipal Extension; Edin- 
burgh and District Water; Flookersbrook Improvement; Allan 
Glen's Institution, Glasgow; and Assum Company. In the two 
cases of the petition for the Romford Canal Bill and the petition 
for additional provisions in the London, Brighton, and South 
Coast Railway (Various Powers) Bill, the Standing Orders have 
been found not complied with. The petition for the West 
Brighton Water Bill, the Jast of the general list of petitions, is 
withdrawn. 

Before the Chairman of Ways and Means Committee on 

Unopposed Bills the preambles have been proved of the 
following:—Burry Port and North-Western Junction Railway 
Bill (to incorporate a company with share and loan capital powers 
to raise £124,000, for the construction of about six miles of rail- 
way from the Burry Port and Gwendreath Valley Railway at 
Llanon to the Central Wales and Carmarthen Junction Railway 
to Llarthney); Llanfyllin and Llangynog Railway Bill (to pro- 
‘vide for the abandonment of the scheme and release of the 
deposit made with the Court of Chancery); Merionethshire Rail- 
way Bill (to extend the time for the completion of the railway 
authorised in 1871); Pegwell Bay Reclamation Bill (Extension 
of Time); Rostrevor Improvement Bill (to incorporate a com- 
panye to construct waterworks); and York New Water Bill (to 
construct additional works and raise fresh capital). 

The following bills, being unopposed, are referred to the chair- 
man of the Committee of Ways and Means, viz.:—Kilsyth and 
Falkirk Railway ; North British Railway (Additional Works, 
&c.); Penarth, Sully, and Cadoxton Railway ; Wye Valley 


way. 

The following bills have been read in the Commons :—For the 
first time : Erwood Bridge ; Ivel Navigation; Newport Borough; 
Ryde New Pier and Railway ; Maidenhead District Gas; and 
Brighton Pavilion. For the second time: Dudley and Oldbury 
Junction Railway ; Vale of Clyde Tramways; Sillar’s and 
Wigan’s Patent; Bousfield’s Patent; Hall’s Patent; and 
Milner’s Patent. And for the third time: British Gaslight 
Company (Hull Station); East London Railway; Gorleston 
and Southtown Gas; Great Eastern Railway ; Great Western 
and Bristol and Exeter Railway Companies ; London and Black- 
wall Railway ; North-Eastern Railway ; Hornsey Extension and 
Improvement ; Rossendale Union Gas ; Whitehaven, Cleator, 
and Egremont Railway ; Padiham and Hapton Local Board ; 
Upper Inny Drainage ; London and South-Western, Midland 
and Somerset, and Dorset Railway Companies ; and London 
and South-Western (Exeter and Crediton and North Devon 
Railways), 

The preamble has been proved in the Lords of the Greencastle 
and Kilkeel Railway and Pier Bll, to incorporate a company, 
with power to raise a share and loan capital of £60,000, for the 
construction of a narrow gauge railway from Greencastle to Kal- 
keel, five miles and a-half in length, including a branch to Kilkeel 
Harbour and a pier or wharf at Greencastle. 

In the House of Lords, the Dochfour Estate, British Gaslight 
(Hull Station), East London Railway, Gorleston and Southtown 
Gas, Great Eastern Railway, Great Western and Bristol and 
Exeter Railway Companies, London and Blackwall Railway, 
Romsey Extension and Improvement, Rossendale Union Gas, 
Whitehaven, Cleator, and Egremont Railway, North-Eastern 
Railway, Padiham and Hapton Local Board, and the Upper 
Inny Drainage Bills have been read once; the Glasgow and 
South Western Railway Bill for the second time, and the Ryde 
New Pier and Railway, Maidenhead Gas, Brighton Pavilion, 
Newport Borough, Manchester and Milford Railway, Folkestone 
Gas for the third time, 





' constructor, in order 


The Dublin (City) Steampacket Company and the Shepton 
Mallet Water Bills Love been returned from the Commons with 
the amendments agreed to. 

The following bills received the Royal Assent;— The Man- 
chester Post-ottice; Derby Gas; Ely, Haddenham, and Sutton 
Railway; Scotswood, Newburn, and Wylam Railway and Dock. 

It has been ordered that no Private Bill brought from the 
House of Commons shall be read a second time after Monday, 
the 19th day of June next; that no bill confirming any provi- 
sional order or provisional certificate shall be read a second time 
after Monday, the 26th day of June next; that when a bill shall 
have passed the Lords with amendments these Orders shall not 
apply to any new bill sent up from the House of Commons which 
the Chairman of Committees shall report. to the House is sub- 
stantially the same as the bill so amended. 








THE PRIME MOVERS AT THE SALTATRE MILLS. 


WE engrave on a reduced scale en page 274 a copy of a work- 
ing drawing of the Galloway boilers in use at the well-known 
Saltaire Mills in Yorkshire. There are two of these boilers, and 
they are the largest of the kind yet made. Their construction 
will be readily understood from the engraving. 

Much as the prosperity of a manufacturing establishment such 
as that of Saltaire depends on the perfection of the carding, 
spinning, and weaving machinery employed, its commercial suc- 
cess probably depends in a still greater degree upon the freedom 
from breakdowns and the generally efficient working of the prime 
movers, and no more anxious task devolves upon the millowner 
now-a-days than the choice of his driving machinery. Having 
himself, as a rule, but an extremely limited knowledge of the 
mechanical questions invelved, and distracted by the rival claims 
of hosts of inventors and interested engineers, he not unfre- 
quently either falls back in despair upon obsolete practice, in- 
volving a serious drain upon his profits, or reckleasly takes up 
the latest novelty in engines and boilers, finding himself duly 
landed in the Bankruptcy Court after a succession of losses from 
stoppages and smashes, for which the saving of some small frac- 
tion of a pound of coal per indicated horse-power in no way com- 
pensated, Continued success is undoubtedly the best proof of 
intrinsic merit, and we commend the machinery of the Saltaire 
Mills to the attention of those of our readers who have neither 
pet theories nor pet schemes to advocate, but who wish to be 
guided in the choice of machinery by intelligent and successful 
practice. Upon the commercial prosperity of Sir Titus Salt’s 
establishment and its general causes it is unnecessary for us to 
remark ; but there is a fact, which deserves special attention 
here, namely, that one member of the firm, Mr. George Salt, is a 
thorough engineer, and that. for a number of years back the 
machinery in use has been selected, designed, and constructed 
under his personal supervision. 

The boilers to which we refer are each 12ft. in diameter and 
24ft. long. With these liberal overall dimensions, a boiler pos- 
sessing features in every way conducive to economy has been con- 
structed. The large size of the furnaces, which are 5ft. in 
diameter, gives an enormous body of fire, with ample room above 
it, while the two doors with which each furnace is fitted enables 
the system of firing on alternate sides of the grate to be effec- 
tually carried out. This system of firing, together with a clock- 
work arrangement for gradually closing the air inlets in the doors 
after firing, amply provides against the production of smoke, 
while it insures economical combustion. As usual in the Gal- 
loway boiler, the gases from the furnaceenter an oval combustion 
chamber, in which, in this case, fifty-six conical water tubes 
are arranged, and these, together with the furnace pockets 
and part of the outside of the shell, give an aggregate heating 
surface of about 1500 square feet, the grate area being sixty 
square feet. 

The large water surface, ample steam room, and thorough 
circulation in these boilers, conduce to the production of dry 
saturated steam, which Mr. Salt prefers to use in long-stroke, 
well-jacketed, simple, expansive engines. The main engines, 
as many of our readers will be aware, were supplied when the 
mills were started, some twenty-five years ago, by Sir William 
Fairbairn, and were originally fitted with tappet valves. For 
this valve gear the Corliss arrangement of Messrs, Inglis and 
Spencer was substituted about nine years since, and so satisfac- 
torily has the gear done its duty that another large Corliss engine, 
supplied by Messrs. Hick, of Bolton, has just been erected and 
set to work. This engine is driven by a boiler of less dimensions, 
but of similar construction, to those shown in our engraving. 

The maximum pressure at which the boilers shown in the 
engraving are worked is 40 1b., the new engine being worked at 
50lb. This engine is, however, designed to work at 100 Ib. if 
required, It is horizontal, and has a stroke of 8ft., the diameter 
of the cylinder being 30in. The speed at present is forty-two 
revolutions per minute, but it is intended ultimately to increase 
it to fifty, the speed of piston then reaching to 800ft. per minute. 
In this arrangement Mr. Salt has dispensed entirely with wheel 
gear, the mill shafting being driven by two belts from a fly 
pulley 24ft. in diameter and 38 tons weight. The belts, made by 
Sampson, of Stroud, are each 24in. wide ; they run as steady as 
a board, and the entire absence of shock or tremour is remark- 
able as compared with arrangements in which wheel work of the 
most perfect description is employed. We hope at a future time 
to be able to give further particulars of this interesting engine, 
in which every care has been taken to insure that perfection in 


‘matters of detail upon which success so much depends. 


In the meantime we commend the general principles which have 
governed the Saltaire practice to our millowning readers. Roomy 
boilers of simple construction; everywhere accessible for exami- 
nation, cleaning, and repair, and generating dry steam of mode- 
rate pressure used in simple independent cylinders, may savour 
of old-fashioned practice to many who have become impressed 
with the latest mystery in “ heat traps,” and who lose sight of 
the continual annoyances and serious losses to which these com- 
plicated contrivances so often lead, even where they are success- 
ful in saving fuel when they can be kept in repair. Millowners 
cannot too frequently be reminded of the fact that every addi- 
tional fitting which is not independent, be it compound cylinder, 
superheater, or reheater, with all their necessary com plicagjon of 
valves, pipes, and whatnots introduced into their prime nfvers, 


i th babiliti f complete breakdowns, and the | eviousl. 
ee he ae ae oat | the boiler had been worked at a pressure guenting 701 


consequent heavy losses due to the stoppage of their mill 
machinery ; : ; 
At Saltaire a Green’s feed-heater or “ economiser” is used in 


connection with the Galloway boiler and simple Corliss engine, 


and at this the line has been drawn in the matter of multiplicity 
of arrangements. 








THE INFLEXIBLE. 

THE arrangements for the launch of the Inflexible, double 
turret ship, at Portsmouth, on the 27th inst., by the Princess 
Louise, are now complete, precautions have had to be 
taken by Mr. Robinson, 

r to prevent the collapse of the ship ‘4f the 


Special 
the chief constructor, and Mr. Froyne, | 


very moment of her entering the water. No such ship has ever 
been previously launched at any of our national dockyarks, so 
that the enormous strain to which a vessel of her uliar 
construction and stupendous weight will be subjected—first, the 
moment she rests upon the launching ways, and, secondly, the 

+ she b water-borne—have had to be carefully thought 





| out and provided against. At the present time the greatest 
; amount of pressure falls upon the blocks underneath her keel 





lates and the shores by which she is supported along the sides. 

ut when these are knocked away the ship will gradually settle 
upon the launching gear; and as the cradles are placed about 
17ft. on each side of the keel the whole weight of the ship, 
which is estimated at upwards of 4000 tons, will fall upon ways 
34ft. apart. Now, it is evident that unless means were taken to 
distribute the strains, the double bottom of the ship, which is 
formed of thin iron plating and angle irons, would succumb at the 
points at which the pressure is localised. In order to prevent so 
sefious a zatastrophe as this, wooden pole stays have been inserted 
in the spaces between the outer and inner bottom plating, and to 
make matters still more secure, strong timber supports have been 
fixed to the inner bottom and firmly secured to the punderous 
beams of the ship itself, on which, consequently, the weight ulti- 
mately rests: But when this prospective danger had thus been 


obviated, a still more ir+portant difficulty presented itself. The 


Inflexible may be briefly described as a thin iron ship, designed for 
the purpose of floating a powerful battery within the protection of 
an armoured citadel. It is consequently divided into three parts—the 
citadel itself, which occupies the centre of the shiv, and the two fore 
and aft sections by which it is floated, The ironwork of the latter 
portions of the ship is practically completed ; but nearly the whole 
of the armour of the citadel, which is 100ft. long, 75ft. broad, and 
is armoured to the — of 5ft. below the water line, remains to 
be fixed, together with the turrets. The part which will ultimately 
be the heaviest and strongest portion of the ship is at the present 
time the lightest.and weakest, and to launch her in her existing 
state might prove very disastrous. As soon as the stern division 
became water-borne the tendency of the upward pressure would 
be to dislocate theship amidships, while the moment the structure 
was fairly in the water the greater weight of the ends would 
produce so heavy a dowaward strain that the ship would in all 
rss mag fracture at the weakest part, the middle. As it has, 

owever, been deemed expedient to tie the walls of the citadel above 
the armour shelf with powerful iron longitudinal girders, 
capable of resisting an aggregate strain of 4000 tons, we may 
presume that all dangers have been provided against, and that 
the launch will pass off with the utmost success. As has 
already been stated, the christening will be performed by 
the Princess Louise on the 27th inst., about a quarter to one, and 
great preparations are being made for the event. Staging has been 
erected at the bows and on either side of the vessel for the accom- 
modation of the spectators, the former to afford standing room for 
2000, and the latter for 1500 respectively. Immediately in front 
of the stem a space will be reserved for the Princess and her 
retinue, while portions will be set apart on the right for the accom- 
modation of the House of Lords, and on the left for the House-of 
Commons. The Admiralty will be piaced behind the Princess and 
between the two Houses of Parliament. Platforms on each bow 
will be allotted to the army and navy, while the side erections 
will be for the use of the general ticket holders. The mouth of 
the slip has been widened to allow the vessel to glide into the 
water, and eight powerful hydraulic rams have been placed at the 
bows to assist the ship at the start. After the Inflexible has been 
launched she will be towed round to the Extension Works, and 
advantage will be taken of the presence of the Princess Louise for 
the formal opening of the great repairing basin, which has an area of 
1369ft. by 700ft., and a depth of 50ft. The Princess will embark 
on board the Alberta, and will steam through the works, followed 
by a flotilla of gaily caparisoned yachts, after which the basin 
will be declared opened.— T7'imes. 








Paris STEAMBOATS.—The success of the small Parisian 
steamers known as flyboats has led to the formation of a company 
for working a somewhat similar line of steamers to be known as 
the Hirondelles Parisiennes, The capital of the new company has 
been fixed in the first instance at £60,000; its steamers are to 
more particularly accommodate Paris properly so called, but some 
of them are to run to St. Cloud. 

THE INSTITUTION oF CiviL ENGINEERS.—At the mecting of this 
society on Tuesday, April 4th, 1876, Mr. George Robert Stephenson, 
president, in the chair, it was announced that the council, acting 
under the provisions of the bye-laws, had recently transferred 
Messrs. Richard Hammersley Heenan, Ex-Eng. P.W.D,, India, 
Leonard Robert Roberts, Ex-Eng, P.W.D., India, and Christopher 
Thwaites, City Engineer, Norwich, from the class of Associates, tothat 
of Members, and had admitted the following candidates as Students 
of the Institution, viz. : Messrs, Roderick Walter Baynes, W. Alfred 
Benson, Robt. Charles Brebner, Charles Jas. Grierson, Geo. Richard 
Gwyn, John Blackley Little, Thomas Joseph Myles, Sydney 
Prestige, Edward Quick, Henry John Saunders, Charles Henry 
Shrott, James Robert Tickell, Carleton Fowel Tufnell, aud Walter 
Clifford Tyndale. The monthly ballot resulted in the election of 
one Member, viz., Mr. James Ramsay, Ex.-Eng. P.W.D., India, 
and of eighteen Associates, viz. : Messrs. Charles Sneath Allott, 
Manchester ; Rodolfo de Arteaga, Stud. Inst. C.E., Monte Video ; 
Henry Stracey Barron, Greenwich; Charles James Bowstead, 
South Indian Railway; Thomas Wilberforce Davies, Swinton and 
Knottingley Railway; Alfred Davidson, Assist. Eng., P.W.D., 
India; Daniel Earnshaw, Manilla; Norman Garrad, Stepney ; 
Charles Currie Gregory, late Chief Engineer of the Prince Edward’s 
Island Railway ; Francis Augustus Heath, Westminster ; Thomas 
Jefferies, Manager of the Monte Video Gasworks ; John Mackenzie, 
Shoreditch ; John O’Connell, Bombay, Baroda, and Central India 
Railway ; Benjamin Langford Forster Potts, Westminster; Colonel 
John Davenport Shakespear, Delamere-terrace ; Oswald Turner, 
Clapham ; Robert Edward Wilson, Leeds; and Thomas Percival 
Wilson, Stockton-on-Tees, 

EXPLOSION ON BOARD A STEAM TuG.—The report is published of 
a Board of Trade inquiry before Mr. Natbaniel Elgar Toomer, 
Mayor, and Mr. William Patten Haymen, two of her Majesty’s 
justices of the peace in and for the city of Rochester, Kent, respect- 
ing the explosion of the boiler of the steam tug Prince of Wales, of 
Rochester, on the 9th of February, 1876, on the Medway, causing 
the death of the engine-driver and stoker, and seriously injuring 
two other persons. The engineer assessors were Mr. James Urqu- 
hart, C.E., R.N., and Mr. James Hosken, C.E. The court were of 
opinion that the cwuse of the explosion was to be directly attributed 
to the boiler not being equal to the pressure at which it was 
worked, and were further of opinion that even when new it was 
not —< > a working pressure of 501b. on the square inch, and 
from being much worn and deteriorated at the time of the explosion 
it was not equal-to a safe working pressure of 201b. on the square 
inch; but there was no evidence to show what pressure existed at 
that time, but there was evidence to prove that at times 
. on the 
square inch, the safety valve being of such a construction that it 
could be loaded to double the usual working pressure by merely 
turning a thumb-screw. The court further remarked that in its 
opinion the vessel at the time of the disaster, and for a long time 
before, was unseaworthy, previously having sunk several times, and 
that neither the vessel nor machinery was fit for the service in 
which she was engaged. They draw particular attention to the 
loose way in which vessels of this class are sometimes managed. 
They remark, among other things, that the practice of construct- 
inga safety valve in such a manner that it is possible for it to‘be 
screwed down or loaded beyond its working pressure is ‘most 
danger, nd should not be elloweil, as the working of vessels is 
too frequently intrusted to people not qualified in any way for 
such ‘work, and consequently it is an element of great danger, 
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LITHRATURE. 


Timber and Timber Trees, Native and Foreign. By Tuomas 
ner ggigaes Inspector to the Admiralty. Macmillan and 
Co. 1875. 

Tue persistency with which iron in all its varied forms and 
uses is presented to our view in civilised countries has 
often induced the belief that it is the most important of 
all the materials of construction employed by man, yet 
timber or wood is in reality a far more important construc- 
tive material, and more widely applicable to human 
wants. It is almost universally diffused; even the Esqui- 
maux obtains a scanty supply of timber from drift wood, 
transported by ocean currents, and timber is available for 
constructive uses as early as the very rudiments of civilisa- 
tion permit of construction at all, while the highest civili- 
sation and the greatest development of skill which that 
produces finds no substitute for it, and still obliges the 
continuance of its use by the architect, the shipbuilder, the 
joiner, the cabinetmaker, and the workers in countless 
minor arts. It is remarkable how little has been done to 
systematise and complete our knowledge of this universally 
diffused and used material. 

The small work now before us is a concise and a really 
valuable addition to the British literature upon the subject, 
which previously, in the hands of practical men at least, 
was mainly comprised in’ the treatises of the late Professor 
Barlow, and of Tredgold in his work on carpentry. The 
author, who has been for many years Inspector of Timber 
to the Admiralty, and who in pursuit of his duties as their 
officer has travelled over a large portion of the world in 
search of the useful timbers found in the forests of New 
Zealand, of China, Burmah, India, and Russia, proves him- 
self in this compendious treatise to have had great oppor- 
tunities for observing the habitudes of growing timber 
trees and the qualities of their timber when felled, and has 
been enabled to conduct experiments, the results of 
which are here given to the public, upon the resistance of 
a large number of woods to the various strains to which 
the material is subjected, as well as the other properties 
upon which the varied uses and value of timber depend. 

e author commences his work by three chapters in 
which the growth and structure of trees and the forms and 
qualities of timber as given us by the hands of nature are 
well and clearly stated, and without any unnecessary 

ade of the nomenclature of botanical physiology. In 

is fourth, fifth, and sixth chapters the author treats in a 
lucid manner upon the defects found in trees, and promi- 
nently amongst these on those separations of continuity 
practically known as shakes, which he divides into four 
classes, illustrated by wood engravings, viz., the “heart 
shake” which consists of rents in planes, more or less radial 
to the pith or centre of the tree, which are widest at the 
latter and narrow as they approach the sapwood on the 
exterior, where they generally terminate ; the “star shake,” 
consisting of clefts having generally the same directions as 
the last, But which are widest at the circumference of the 
tree, and approach each other, or disappear at or near its 
centre; this is the description of shake which so 
constantly occurs in timber during the process of drying 
and seasoning, which causes so much waste to the 
converter, and the violent and persistent occurrence of 
which so greatly limits the application to various uses of 
many otherwise most valuable timbers, especially of those 
remarkable for density, elasticity, and hardness ; thirdly, 
the “cup shake,” a curvilinear separation of an interior 
portion of the tree from that which surrounds it externally ; 
this separation sometimes is complete, running entirely 
round, nearly parallel to the annual layers, but more 
commonly extending only to part of the circumference, so 


’ that when the tree is cut across, the shake presents itself 


as a crescent-like or cusped curve, whose extremities 
become evanescent in the sound timber ; this shake thus 
presents something the ap’ ce of the section of 
a cup, from whence it has received the name by 
which it is known by timber surveyors, one cer- 
tainly not very suggestive or distinct. This form 
of shake is often ond greatly to damage the value of an 
otherwise fine tree, as rendering useless the heart portion, 
and limiting the largest scantling that can be cut from it 
to less than half its diameter; this natural defect is so 
frequent in the precious rosewood employed for fine cabinet 
work and veneering, that the logs are always split where 
they grow, and are imported as semicylindrical pieces, the 
difficulty of measuring which, also owing to crookedness, 
causes it, as well as lignum vite, to be sold by weight. 
Fourthly, the transverse shake, one far less frequently 
found than any of the preceding. Thisis an actual rupture 
or breach of continuity, varying in extent, and extending 
more or less directly transverse to the grain or fibre of the 
wood. The rupture seldom reaches the heart, and not 
often the exterior of the tree, so that it can only be dis- 
covered when the latter is opened longitudinally. It occurs 
most frequently in foreign timbers, grown in countries 
exposed to violent storms or cyclones, and the author, with 
much probability, attributes its production to the swaying 
and bending beyond the limits of the tenacity of the 
trunks of large and heavy timbered trees. Thus Sabicu, 
which grows in the hurricane-swept West India Islands, 
is often found to possess this cross fracture, although in 
it the other forms of shake are comparatively rare. It is 
obvious that the new or sapwood formed externally and 
after the production of such a partial transverse frac- 
ture, may cover it over so as completely to conceal the 
breach of continuity which thus neither reaches the heart 
nor the surface of the tree. It is confirmatory of this ex- 

lanation that this cross shake but very rarely occurs in 
eo timbers, the trees producing which are not 
subjected to the same violent hurricanes as those of tropi- 
cal climates. 

Chapter VII. isa short one, forming a sort of intro- 
ductory key to the succeeding thirty chapters, in 
which are comprised descriptions of the timbers treated 
of by Mr. Laslett. The author has obviously treated only 
of such timbers as he has had a personal knowledge of in 
his capacity of Timber Surveyor for the Navy, and this, 
while it adds much to the authenticity, exactness, and 





value of the information given under each description of 


timber, necessarily prevents the work being exhaustive. 
A large number of woods, largely employed in different 


arts and trades, not being even mentioned ; thus none of 
the Poplars, or Aspens, nor the larger Willows, all of which 
afford oa supplies, especially on the Continent, for pack- 
ing-case making, &c., are mentioned. The Alder, of which 
a description is given, and somewhat oddly selected, for its 
uses are very few, except for gunpowder charcoal; but 
the Lime tree, which is largely used for handles for 
scythes, reaping-hooks, files, and other tools; the 
Sycamore, the staple material for the turner of wooden 
ware ; Lancewood, ly used by the carriage-builder ; 
Apple tree, which es the best stone-cutter’s mallets; 
Pear tree, used for models and draughtsmen’s curves ; 
stiaight-grained Logwood, which makes the best fishing- 
rods; Tulip wood, Sandal wood, Satin wood, and 
a host of others precious for ornamental work are none of 
them here found, and generally, we may add, that with 
few exceptions almost no information is given as to the 
timbers peculiar to America. The characteristics and salient 
properties of each timber are given in an almost uniform 
or rubrical form throughout the whole, each description 
comprising the geographical area or habitat of the timber, 
its chief laces of production and shipment, the size of logs 
obtainable in commerce, the principal applications or uses, 
the external characters, colour, specific vity, &c.; the 
properties of the timber in working and under stresses, 
&c., concluding with tables of experiments giving the 
resistance to stress applied transversely, by tension longi- 
tudinally, and by compression in the same direction. e 
author does not specifically state that—which, however, we 
infer to be the fact—these experiments have been made 
during his official career, chiefly with the apparatus of Wool- 
wich Dockyard, by himself or under his own eye. These, 
which present every mark of care, were almost all made upon 
well-selected and uniformly sized specimens, those for 
transverse strength being 2in. square by 84in. long, and 
are both the most numerous and the most valuable series 
of results yet published in English, or probably in other 
languages. Almost the whole of the experiments avail- 
able to the English reader previous to the publication of 
this work were those given by Barlow and Tredgold. 
Captain Fowke, indeed, made a large number of experi- 
ments on a considerable number of the foreign woods 
placed at his disposal after the Great Exhibition at Paris 
in 1855, and published in Part I. of the Reports on that 
Exhibition presented to both Houses of Parliament in 
1856; but these experiments present such evident and 
numerous marks of haste, incompleteness, and inconsis- 
tency, as greatly to detract from their value, if not altoge- 
ther to destroy confidence in them. Captain Fowke’s 
experiments, however, embraced in most cases a condition 
which we remark with regret is not to be found in Mr. 
Laslett’s, namely, the resistance to compression upon a 
unit of surface transverse to the grain as well as in the 
direction thereof, the latter alone being given by our 
author. Now, wherever a piece of timber is exposed to a 
severe thrust, as is the queen post of a framed roof between 
the abutting ends of the principal rafter and the hammer, 
beam, it is of high importance, as insisted upon by Tredgold 
half-a-century ago, that the compressibility of the material 
of the queen post should be accurately known beforehand, 
for upon that mainly depends the ultimate amount of sag 
of the roof when completed, and, therefore, the amount of 
camber that should be given to counteract this in the first 
instance. 

Of the general classification into groups or families of the 
different timbers adopted by our author we cannot speak in 
terms of commendation, it is neither geographical, botanical, 
nor indeed in any other way possessed of a scientific basis. 
He commences with the Oaks, undoubtedly a most important 
class, grouping together those in whatever quarter of the 
globe produced. Then we have the Teaks, after which the 
classification becomes geographical under such heads as 
Burmah, Borneo and the Chinaseas, Africa, West Indies, &c., 
West India and Central America, under which last we have 
a multitude of timbers of the most diverse general 
character and uses ; the important timbers of Australia 
and New Zealand, in which the descriptions given of the 
gigantic eucalypti are very valuable and complete. 

By this geographical division, however, we have 
the confusion produced of throwing into the same group 
timbers as diverse as those of the Blue gum and Stringy 
bark on the one hand, and the Kauri or Cowdie pine 
ay — on the other; then .towards the 
end of the book geographical grouping is in de 
from, and we eee lane Ae aiid sal of the 
coniferous timbers, firs, spruce, yellow pine, deals, &c. As 
the author appears to have confined himself to the timbers 
personally known to him we have no right to complain; 
though we certainly must regret the absence of all notice 
of the numerous and magnificent conifers which cha- 
racterise the North American Continent and constitute 
one of the most wonderful and varied geographical distri- 
butions of trees which characterise the flora of our globe, 
at the head of which stands the gigantic Wellingtonia, that 
wonder of the Western States and of the world ; the only 
tree probably existing upon our planet whose bole, reaching 
from 3vft. to 40ft. in diameter, rivals the Baobab of Africa 
in size, and exceeds perhaps tenfold the altitude of the latter, 
the ascertainable age of existing specimens of both exceeding 
if not all tradition at least all history of our race. 

A thoroughly exhaustive work, embracing all that is 
known of every timber used by man, yet remains to be 
written, and would form a most important addition both to 
scientific and technical literati re. But the classification of 
timbers in any such work should be based upon botanical 
considerations ; namely, on the natural orders of the trees 
which furnish them, and which to a great extent are found 
also toclassify or group the timbers themselves as respects 
their on gang Thus every Tiliaceous tree like our lime 
furnishes, we believe, without exeeption, a soft timber. 
The botanist has a vast deal to do for us before any author 
can produce a thoroughly satisfactory and exhaustive work 
on timbers, for —— more remarkable than the utter 
absence of any exact knowledge of the species, genus, or 





botanical class of almost all the foreign peg fers a 
baabarous and shifting native names are those e by 
which they are ge y known as given by authors. Thus 
at 158-160 the native names of eighteen timbers 
brought to Havre from French Guiana for experimental 
trial in the French navy, aregiven without a single botanical 
name by which even a can be made by the reader 
at their probable properties. Another serious inconvenience 
thus produced is the confusion between the common names 
given to entirely diverse ies; thus Ironwood was the 
name once given to the anber of the sideroxylon cenereum, 
but is now given to the hardwood of many different trees 
as well as to the pyengadu or the ingazylocarva of Dr. 
Hooker, we believe, as well as to many other timbers whose 
genera are unknown. So also we are left in confusion as 
to what may be the position in the family of plants of the 
hard-wooded camphor or Kapor tree, a native of Borneo, 
treated of in chapter xxii., page 138. The true camphor tree, 
that from which the fragrant drug of commerce is chiefly 
obtained, is the Jawrus camphora, neither a nor, we 
believe, a hard-wooded tree. That from which the peculiar 
and rare description of camphor, known in commerce as 
Borneo camphor, is believed to be procured, is the drya- 
balanops camphora; but whether this latter be or be not 
the tree producing the camphor wood of our author, we 
are given no means of jrdging. Dr. Hooker would confer 
an immense boon, and at the same time leave a noble 
monument of his own vast information as a botanist and a 
traveller, were he to complete such a work on timbers as 
we have indicated, and it would be a legitimate expendi- 
ture of public money were the means p at his dis- 
1 for obtaining the still wanted information from 
ifferent parts of the world for the identification of the 
natural orders and genera of the large number of foreign 
timbers whose position in nature is still wholly unknown. 
In the large collection of foreign woods to be seen in the 
museums of Kew Gardens, we suspect there are very many 
of which little more is known than that the specimens, said 
to have come from some place or other, were sent to Kew 
after the exhibition of 1851 or of 1862. More complete 
information as to some of the light-coloured and 
woods contained in these and other like wood collections, 
would probably be attended, amongst other results, with 
that of greatly improving the beauty and character of the 
wainscoating and fitments of our houses of all classes, and 
—meye of the furniture of those of our middle classes ; 
almost all such furniture is nominally made of mahogany, 
for which, however, in cheaper classes of furniture, sabicu, 
various sorts of cedar, and other inferior reddish-brown 
woods devoid of all beauty are substituted. Mahogany, 
unless finely mottled and coloured, and ably chosen and 
worked by the cabinetmaker, is in reality far from an 
ornamental wood, and when possessing these characters is 
far too expensive for popular use. For house-fittings also, 
as interior doors, it is dingy and sombre, and increasingly 
so with age, as anyone may observe who passes through 
the interior of our old West-end mansions in London. 
What a vast improvement it would be were some light 
and yet warm-coloured wood, suitable in point of texture, 
hardness, resistance, warping, and splitting, and to be had 
at a lower price than reasonably good mahogany, to be 
found and introduced as a substitute for the latter. Two 
of the woods described by our author might probably fulfil 
all these conditions—namely, Juba wood (erythroxylon), a 
West India wood, and Tewart (eucalyptus), from Australia 
—the former is of a yellow colour, and apparently would 
work up well ; the latter of a yellowish or straw colour, 
and might be employed with advantage for many purposes 
in civil architecture. This has the disadvantage. however, 
of being somewhat too heavy for movable articles of furni- 
ture, its mean — gravity being 1°169, that of 
mahogany being from 0°701 to 1:000. Mr. Laslett 
does not give implicit credit to the belief common 
amongst shipbuilders and engineers, that greenheart reall 
possesses the property of resisting the boring of the teredo 
navalis, and he cites one fact, new to us, which seems to 
support the doubt. A small worm or larve was found borin 
into and lodged in what was believed to be the sapw 
of greenheart logs at Woolwich Dockyard. If sugh an 
animal can live in and upon the comparatively dry timber, 
it does not seem certain that the ¢eredo can be annoyed by 
it when immersed in sea-water. The chemical principle— 
and, we believe, the only one that has been extracted from 
enheart, and which under the name of bebeerine has 
n used to a considerable extent in the United States as 
a febrifuge—is of the nature of an alkaloid, having the 
pe of quinine, and is scarcely poisonous to the 
igher animals, though it is possible, yet unlikely, that it 
might be so to the lower forms of life. On the other hand, 
there is no doubt that wounds received yd shipwrights 
and carpenters from the sharp splinters of this wood pro- 
duce much local irritation and are hard to heal. e 
author concludes his work with a chapter on natural or air 
seasoning and on that by water, in which he gives us 
facts and his experience as guides, but steers clear of all 
theoretic views; and, with the exception of a short but 
clear account of M. Laparent’s — of surface scorching 
—the results of the trials of which made at Woolwich are 
given—he without notice all the nostrums and pre- 
scriptions that have from time to time been given as sub- 
stitutes for seasoning. So few of these have any practical 
value whatever, that we have no right to complain of the 
omission. To discuss such processes, which always involve 
more or less of the conditions of decay, needs the acquire- 
ments of the botanical physiologist combined with those of 
the chemist. Our author betrays by a single sentence, 
which contains the only mistake we have noticed in his 
book, the fact that he is not a chemist at all. In noticing 
the injurious effects of oak timber upon iron fastenings, 
&c., he says, page 48, “Oak timber has, however, one 
drawback. It contains a powerful pyroligneous acid, which 
prevents its general employment in immediate contact with 
iron, as the metal, whether used for fastening or other- 
wise, is subjected to a rapid corrosive action, while the 
timber is also liable to suffer by waste and deterioration.” 


The italics are ours. There is no pyroligneous acid in 


oak or in apy other sort of timber; that acid which 
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is only acetic acid or an impure vinegar, is a product of 
the destructive distillation of oak or any other sort of 
timber in iron retorts heated redhot. The acids existing 
naturally in oak timber are nearly the same as those con- 
tained in its bark, and which render it efficacious for the 
use of the tanner, and which exist also in the “ oak galls” 
or “ gall nuts” of commerce, the decoction of which, added 
to salts of iron, constitute our black inks. It is the 
tanogalic acid in the oak timber which, when water is pre- 
sent, acts powerfully upon iron, that commences the decay 
of ships’ bolts when driven through that timber. But the 
rapid corrosion of the iron, which often in the course of a 
few years reduces an inch bolt to an irregular round spin- 
dle not bigger than a straw, is powerfully assisted by 
the rte. g action which takes place in the bolt hole 
around the bolt by the decomposition of the chlorides of 
sodium and magnesium contained in the sea water, and 
which it has been fully ascertained are slowly decomposed 
when iron and its pamonties. matter such as wood 
and sea water—treact upon other in a confined space. 
It is doubtful if this reaction can occur if the timber con- 
tain much greasy or turpentine matter, as in the case of 
teak and several coniferous woods. As an example of our 
author’s experimental work, which may also be of service 
to some of our readers who may not have access to his 
volume, we subjoin one of his tables :— 

Table CLXXI., showing the woods which have been experimented 
upon arranged in numerical order of tensile strength, and the 
comparative tensile strength, English oak being = 1°000 abstracted 
from the table accompanying the descriptions of the various kinds, 

















_ Numerical Direct Comparativ®, 
order cohesion on strength, 
Name of the wood. of tensile one English oak 
strength. | square inch. | being 1°000. 
Ib. 

| I eer 1 10,929 148 
Tenart .. .. 2 10,284 1301 
Pyengadu .. 8 9.658 1°275 
thie are 4 9,240 1°220 
Elm, Canada 5 9,182 1°213 

reenheart 6 8,820 1°165 
Trou vark .. 7 8,377 1°106 
Oak, French * 8 8,102 1071 
ana? 65 a5. cans ag 9 7,812 1°032 
Oak, English .. .. « «- 10 7,571 1°000 
ee eS og $6. es ea: 08 ll 7,199 951 
Re ee ee es 12 7,070 “934 
Po ee eee ee 3 7,052 “931 
Oak, white American .. .. 14 7,021 *927 
pe Se a eae 15 6,790 *896 
TENOR Soa. Seer, on h0e'. oe 16 6,405 846 
WUUE bs bp” 34 =n0t. 0. tae 17 6,311 "882 
SEED te ea ds 4S ee 18 6,048 *798 
EGER S00 260 Ke 0a) 00 we 19 5,558 734 
Ash, American ... 0. sc os 20 5,495 *725 
Him, Magtigh § .. <0. +00 \ee 21 5,460 *721 
Pine, pitch .. .. .. 22 4,666 “616 
Kauri, New Zealand ta Los 23 4,543 600 
Pe os on’. ce. be 24 4,212 *656 
Larch, Russian.. .. .. .. 25 4,203 *555 
tice ges MM SSS Pe 26 4,051 *585 
oo ee 27 8,934 *520 
Oak, Baltimore... .. .. .. 28 8,832 *606 
Mah EE ee ee 29 3,791 *500 
Ash, English .. .. .. « 30 8,780 +499 
Mahogany, Mexican... .. .. 31 8,427 “451 
Teak, Moulmein ook bar fae 82 8,301 *436 
Fir, Dantzic an bare ee 33 3,231 *427 
Mahogany, Honduras .. .. 34 2,998 *896 
CEE ine) 2b? 06 00.) 06:0 35 2,940 *888 
OCRURE, Mie cs sce 00 00 36 2,870 *379 
Red pine, Canada .. .. .. 87 2,705 *387 
Yellow pine, Canada .. ., 88 2,027 *287 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre 
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CUPOLA MANAGEMENT. 

S1r,—I have read with much interest the letters which have 
lately appeared in your paper on ‘‘Cupola Management,” and 
—" beg to offer a fow observations of my own on the 
subject. 

My own experience entirely agrees with that of “‘ Another Iron- 
founder,” that different qualities of iron affect considerably the 
proportionate consumption of coke; but, as I hold that in dis- 

ing such questions, perfectly reliable experiments are of the 
greatest importance, and as I am not able now to give any facts 
and figures so clearly as I could wish, I refrain from saying more 
on this point at the present time. I hope, however, shortly to be 
able to carry out some careful experiments on this subject, and 
shall be glad then to place them before your readers for their 
information ; meantime ) postion: to say something on the pressure 
of blast, which I can do more definitely, having made some expe- 
riments on this subject, and given it some little attention. In his 
letter of the 20th inst., “‘ Ironfounder ” writes as follows :—‘‘ That 
there is a small saving in fuel from the increased pressure of the 
blast can only be due, in my opinion, to the saving of radiated 
heat through the sides of the cupola, for as the radiation will be 
about the same, whether you are melting three tons or six tons an 
hour, it is evident there is a slight advantage to be gained by rapid 
melting.” It seems to me that “‘ Ironfounder” must have but an 
imperfect idea as to how a high-pressure blast acts in the cupola, 
and why it is more economical to work with this than with a blast 
of low pressure. The proper working of a cupola depends on a 





variety of conditions, but to accomplish the greatest economy in , 


melting iron, it is essential that a definite relationship should exist 
between the diameter of cupola, the height between tuyeres and 
charging hole, and the weight of iron to be melted per hour, 

certain he or of coke being then necessary to melt this iron, 
it is evident that a definite quantity of oxygen must, through the 
medium of atmospheric air, be measured into the cupola to insure 
perfect combustion of the coke. Granting that the proper propor- 
tions of cupola di i are obtained, and that the iron and 
coke are regularly weighed into the cu; ja in the best proportions 
also, it will then be easy to understand the conditions under which 
the oxygen for perfect combustion must be supplied. This, as 
before noticed, must be delivered in a definite quantity ; only one 
proportion can be right, too much must be just as detrimental to 
the successful working of the cupola as too little, since in the one 
case a large quantity of air must be blown through the cupola, 
abstracting heat, but doing no useful ‘work; while, in the other 
case, too little being supplied, the carbon of the coke, instead of 
being perfectly consumed and converted into carbonic acid, will, 
to a certain extent, be only converted into carbonic oxide, thus 
again abstracting heat without guy | useful effect. But that the 
air may be supplied to the cupola in definite quantities per minute, 
it must be delivered under ever varying pressures, for the resist- 
ance to the admission of air to the interior of the cupola varies 
much during the melting, from the different conditions existing in 
the interior. And why this should be so may be easily under- 
stood by giving the subject a little consideration, The accom- 
panying illustration shows actual “‘ 4 rp ye 
on five different occasions, marked respectively A B C D E, during 
melting in a cupola now at work, and are given here merely to 
illustrate the fact, that varying pressures of blast are consequent 
upon the varying conditions of the interior of the cupola during 
melting. The cupola referred,to here measures 37in. diameter at 








its largest point, 20in. abov» the tu, and the blast is supplied 
by a machine w! measures into the cupola, regardless of varying 
a ectly definite amount of per minute. The 

orizontal lines in the diagrams show pressure in ounces per square 
inch, and the vertical lines time, divided into of five minutes 
each. When the blast is first turned on, it will be found by refer- 
ence to the diagram that the pressure is about 10 ounces per 
square inch. In a short time, however, the small coke, dust, and 
other obstructions are cleared away, thus atfording the air readier 
, so that in the course of five or ten minutes the pressure 

is observed to be considerably reduced. When, however, melting 
of the iron begins, and the mass in the interior of the cupola gets 
into a pasty or semi-fluid condition, greater resistance is offered to 
the entrance of the blast; if, therefore, under these conditions 
the same erry od atmospheric air is forced into the interior of 
the cupola, and this, as before asserted, is imperative to produce 
perfect combustion, the pressure must necessarily rise. It will be 
observed by further reference to the diagram that the pressure 
does rise very rapidly, in one instance to nearly 25 ounces per 
square inch. From this we see that the advantage of a definite 
quantity of blast delivered into a cupola ata high pressure consists 
in the fact that the oxygen is enabled to penetrate the mass in the 
interior of the cupola, thus producing perfect combustion of the 
coke by converting the whole of the carbon into carbonic acid 
instead of partly into carbonic oxide. With blast of a low pres- 
sure, however, the air, instead of | ag rogscmg through the mass 
of iron and fuel in the interior, finds its way, to a greet extent, 
between that and the lining; so that at the time when the resist- 
ance is greatest, although the same quantity is required for perfect 
combustion of the fuel, the supply is in reality greatly diminished. 








And herein consists one of the great advantages of using a “‘ pres- 
sure blower,” which is a measurer of air into the cupola at vary- 
ing pressures, over a fan. When the outlet from the fan is partially 
throttled by the increased density of the material in the interior 
of the cupola, there will be but a very slight increase in the pres- 
sure of the blast, while the fan continues to run at the same speed ; 
and, if the tuyeres should be entirely closed up, the fan will still 
continue running, absorbing much power but producing no practical 
effect whatever. 

In the diagrams above referred to, the ordinary fan pressure, as 
generally used, as well as the highest pressure that can safely be 
given by afan, is shown. In the latter case, however, the speed at 
which the fan runs is dangerously near the strength of materials 
ot which fans are generally constructed in resisting centrifugal 
force. I may say that of course as long as the necessary high pres- 
sure of blast is obtained for the cupola, other things being equal, 
it is of no consequence what kind of ‘“‘ pressure blower” is used to 
produce that blast, it being clearly understood that it is impossible 
to fulfil the conditions with a fan. ‘‘Ironfounder,” however, 
draws attention tc a most serious defect in the Root’s blower, the 
wood lagging of the internal drums of which, he states, often get 
loose and cause much trouble. I know also that the composition 
used to render the drums air-tight, often “‘shells” off in cakes, 
most effectively jamming the machine; and as he asks whether 
the internal rollers cannot be made of cast iron, I may say that I 
have seen these conditions most effectively fulfilled in the ‘* Baker’s 
patent pressure blower,” where the rollers are perfectly cylindrical, 
the whole machine being of metallic construction, while internal 
frictien is entirely avoided, and no composition is used internally 
to make the machine tight. Many of these blowers are in use now 
both in this country and in America, the sole makers being the 
Savile-street Foundry and Engineering Company of Sheffield, who 
will no doubt be glad to supply any information on the subject. I 
may further say, in verification of the statement, that in my opinion 
too much blast is as fatal to economical working of a cupola as too 
little ; that by careful experiments with the 37in. cupola referred 
to above, it was found that when one cubic foot of air per minute 
was supplied to the cupola for each square inch of its sectional 
area, a larger quantity of iron per hour was melted than when the 
supply was 1°4 cubic foot per minute per square inch of cupola area ; 
thus showing that under the conditions which existed in the cupola 
at the time of the experiments, a portion of the oe quantity of 
air merely passed through the cupola, carrying off heat but doing 
no useful work. It is much to be deplored that at the present day 
probably no manufacturing gperation is more dependent upon 

‘rule of thumb” than cupola management, and it is to be hoped 
that the present discussion in your pages may serve to establish 
this on a better basis in future. CUPOLA, 

Woodhouse Villa, Sharrow-crescent, Sheffield, March 28th. 





THE READING AND DISCUSSION OF PAPERS BEFORE TECHNICAL 
SOCIETIES. 

Sir,—Will you allow me through the medium of your columns 
to direct attention to the great and growing evil of crowding the 
reading of, and discussion on, Pe rs contributed to technical 
societies, into about one-fourth of the time in which they could be 
completely read and properly discussed? I would ask you, Sir, 
how it is possible that five or six pa) can be read and discussed 
in a sitting of three hours?—half an hour to each paper—not to say 
— of the evil of thus necessitating the hanging of the 
various diagrams one in front of another for lack of wall space, 
and even with this expedient many cannot at times be hung at all. 
To my mind, one good paper slowly and clearly read, and then 
exhaustively discussed, is of far more real value to members, 
visitors, and the public than thus ‘‘ scrambling ” or as many 
as can be got through by reading bits of the papers, letting two 
speakers at the utmost comment thereon, and then calling the 
next paper. No time either is allowed for the inspection of models 
illustrating the subject matter of the papers, and conveying of course 
a clearer conception of the sch illustrated than diagrams will. 

Leadenhall-street, E.C., A READER OF PAPERS. 

April 10th. 








throw some ape ta the utility of clothing pipes conveying com- - 


ressed air, as to in your leading article of last week. 
fore trying these experiments it seemed to me that in cooling a 
bom Fy a eat was actually thrown away and wasted, which 
would have proved valuable in the consuming engine. This is no 
doubt true theoretically, but in practice the difficulty is to keep 
the air from parting with its heat, owing, I presume, to its low 
specitic heat in relation to its bulk. The following experiments 
were made with a cylinder 7fin. diameter by 12in. stroke, running 
at 40 revolutions. The inlet and outlet Ba. fi were both far too 
small, which accounts for the engine being run so slowly. The 
receiver consisted of an unclothed wrought iron pipe, 1Vin. dia- 
meter, and about 8ft. long :— 

















3 E | 2 EI 
g 2 3 r a6 Tomperature | F FI 3 
3 A 334 |  atcentre of 3 £ 2 Remarks, 
ag | Se receiver. | %B iS 
£ Ss 3 | ® 
3s os | 3 i=] 
baie Deg. Fah. | | 
5k 12 | 82 70 ‘ 
88 
10 135 | Not taken.. 70 | No water 
15 168 | Nottaken.. ..| 79 to in 
| 
20 186 107* 70 | jacket. 
40 
30 204 _ 70 





The temperature in each case 
was taken after about half an 
hour’s steady work, and was 
continued until the thermo- 
meter would rise no higher. 
1t will be noticed how rapidly 
the temperature falls between 
the outlet and the centre of 
receiver, and if it falls thus 
in so short a distance, it appears 
improbable that any amount 
of clothing would znable it to 
retain its heat through any 
length of piping. The outlet 
temperatures are considerably 
below that arrived at by calou- 
lation, the theoretical heat 
due to compression for a tem- 
perature of 30 lb. being 270 deg. 
instead of 204 deg., but it 
must be remembered that as 
cold air is received into the 
cylinder at each stroke, the 
mean temperature of the metal 
will be far below that due 
to compression, 

I should much like to see dis- 
cussed in your columns ithe 
advantages of the various valves 
used in compressors, and the 
different means adopted for 
keeping the air cool. 

ARTHUR J, STEVENS. 
Uskside Ironworks, Newport, Monmouthshire, April 10th, 








IRON AND STEEL INSTITUTE. 


On Friday, the 31st ult., the President, Mr. Menelaus, took 
the chair at 11 o’clock, and opened the proceedings by announcing 
that the council, after receiving a very kind invitation from the 
leading manufacturers in , had decided that the autumn 
ee be held in that town, during the week beginning 
September 18th. He next proposed a vote of thanks to the 
president and council of the Institution of Civil Engineers, for 
the use of their rooms during the present meeting. This was 
cordially assented to. : 

M. Gautier then replied to the discussion upon his paper on 
ferro-manganese. He said he could not agree with Mr. Henderson’s 
opinion that the carbon decreased as the manganese increased, for 
he had found that the proportion of carbon remained almost always 
thesame, between 4 and 5 ‘eephee and the great advantage of using 
rich ferro-manganess for the production of soft steel was principall 
that less of the compound was required and less carbon remain 
Mr. Hackney considered that red-shortness was due to the absence 
of manganese and not to the presence of oxide of iron, but there 
were other bodies besides manganese, such as metallic silicon 
and probably chromium, which could take away the red- 
shortness. When ferro-manganese was a part of the 
Manganese went out in the slag, and that part was almost 
constant, whereas an increasing quantity remained in the 
metal when more manganese was added. That portion which 
continued in the slag was in an oxidised state, and oxide of iron 
could not then be found in the steel. In a recent visit to the 
Krupp works he found that the engineer there was well acquainted 
with this surprising fact. He did not understand why Mr. Baker 
had stated that it was impossible to put ferro-manganese into ths 
crucible, for in the common practice of steel melting oxide of man- 
ganese was added without cutting the crucible. He had been told 
that in the United States they succeeded in using the ferro-man- 
gane Perhaps _~ added it a little before pouring the metal, 
when the manganese had not time to be oxidised, and cut the pot. 
Mr. Snelus had spoken of good steel plates made with spiegel, but 
how much manganese was init? Perhaps when he considered 
that it was necessary to melt the spiegel with a loss of 20 per cent. 
of manganese, he would think it cheaper and more certain to 
employ rich ferro-manganese. Before the introduction of this new 
alloy steel makers fancied they made good steel plates, but no one 
would now use those old plates; while those made with ferro- 
manganese were successfully employed by the French and English 
navy. Inthe Bessemer works a great deal of steel was now made 
with large proportions of old iron rails, and the railway inspectors 
could detect no fault when the steel rails had a quarter per cent. of 
phosphorus. Mr. Bell had said that the present steel rails made 
in England were too soft, but that was because the tests were too 
severe, The presence of phosphorus in the rails would make them 
harder, and he had been told that in the Brotherhood saw the 
bearings were successfully made with the so-called phosphoretted 
bronze. He, therefore, thought with 1 per cent. of manganese 
and a tolerable proportion of phosphorus it would be possible to 
make steel rails of old iron so as to bear the test. 

The President said the speigeleisen referred to by Mr. Snelus as 
used for making boiler plates contained about 17 or 18 per cent. of 
manganese. 

The discussion was then renewed on Mr. Pattinson’s paper on 
“Carbon and other Deposits from the Gases of Blast Furnaces in 
Cleveland.” ‘ 

Mr. Snelus said in the works with which he was connected a gas 
flue was built around the blast furnace during the high price times 
when it was very difficult indeed to get bricks, and the contractor 

ut in what bricks he could lay his hands on. After the furnace 

ad been worked six months the flues were found to be on fire. On 
examining the bricks some of them were found to be quite black, 
and he had not the slightest doubt that the same action took place 
in the flue that Mr. Pattinson had drawn attention to as 





AIR COMPRESSORS, 


Sir,—A short time ago I carried out experiments with a small | 
compressor, which, though not made with that object, may | 


& 
place in blast furnaces. At the time he supposed that the bricks 


* This temperature was taken when running at 34 revolutions. 
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being made with shale, the shale was burning, but now he had not 
the slightest doubt that it was the deposit of carbon which had 
caught fire. 

Mr. Crawshay said in South Wales they always endeavoured to 
get a glaze on the bricks inside the furnace, and he thought dis- 
integration. would not then take place. 

_ Mr. Bell fancied that the furnaces at the Tees works were blown 
in when pig iron was about £6 a ton, and probably they were in too 
great a hurry to reap the good things that were going. 

Mr. Wood said when the furnaces were blown in the price of iron 
was very little better than at present. He also thought Mr. Bell 
would be very sorry to have the fusing point put at the height in 
the furnace at which the disintegration took place, from 45ft. to 
60ft. high. 

Mr. Pattinson, in reply, said the deposit, which was about 2ft. 
deep, only contained about 7 per cent. of carbon, the principal 
substances being silicate of alumina, potash and soda, in a semi- 
fused condition. He had very little doubt that a deposit of carbon 
had taken place, but on opening the flues the carbon had burnt 
away and was not to be found. 

The following paper was then read by Mr. E. Fisher Smith, of 
Dudley, *‘On the Casson-Dormoy Puddling Furnace.” It is 
generally confessed that, up to within the last few years, but 
comparatively little attention was directed in Great Britain to 
economising fuel. With a low price of coal and dear labour, it is no 
doubt, in many cases, perhaps more economical to work with the 
simplest possible apparatus. These conditions were much altered 
by the great rise in the price of fuel and raw materials consequent 
on the sudden revival of trade aftar the last great war. It may 
well be doubted whether materials will ever again fall to their 
old prices, especially as the selling price of finished iron is now 
out of all proportion low in comparison. Any furnace, therefore, 
inexpensive to erect, and which can show a clear saving in cost of 
working, without any fall in quality of produce, must necessarily 
commend itself to the attention of this Institute as representing the 
iron trade of the country. Sucha furnace, it is believed, we have 
in that now commonly known as the Casson-Dormoy furnace. It 
has been attempted, in its construction, to perfect the main 
features of the old reverberatory puddling furnace of Cort, and to 
thereby intensify and concentrate its action and diminish its 
working expenses. At the Round Oak Ironworks, this system 
of furnace has been tried between three and four years, and three 
such furnaces have, during the last five months, been producin 
90 tons of iron weekly, consuming about 16 cwt. of screened slac 
per ton; whereas 30 cwt. per ton is usually consumed by the old 
method, saving about two-thirds in fettling, and from 1s. to 1s. 
6d. per ton in bricks and castings. At the same time, the quality 
of the iron is found to be superior to that made in ordinary fur- 
naces. This can be seen from the samples exhibited, which were 
rolled direct from the puddled bars from pigs of the lowest 
mixture used at Round Oak. Three similar furnaces at the Tudhoe 
Ironworks, Spennymoor, have produced even better results ; the 
output being greater, and the average consumption of coal per ton 
for the year being ouly 12 ewt. The Wigan Forge and Rolling 
Mills Company, after making their own tests with the furnace, 
have determined upon laying down the whole of their new forges 
upon this system in conjunction with the Stoker ns machine. 
The Kirksta!! Forge and Iron Company, and Messrs, Baldwins, 
are applying this system of furnace in combination with the 
Pickles apparatus. At Round Oak, a modification of the Griffith’s 
machine has been adopted for the similar new furnaces now in course 
of construction. As regards fuel, the most economical method in 
regular use at the Round Oak Works is’to screen the slack, to use 
the screenings in the Casson-Dormoy puddling furnaces, and to 
burn the fine siftings or dust by means of mechanical stokers under 
the firing boilers. To begin with a brief general description, it is to 
bé observed that this furnace is of the usual reverberatory form. It 
consists of three chambers. In the first, is the grate, the flames 
from which pass over the bridge, and are reverberated by the 
dome upon the bed in the second chamber. The bed consists of a 
cast basin or dish, resting on a number of iron friction balls, laid in a 
second pan of wrought iron filled with water, the supply of which 
is kept up from a jet of about the diameter of a quill. This basin 
easily adjusts itself on the balls for expansion or contraction, and 
it may also, when required, be turned about to allow of 
equable wear and tear. Through the puddling door on each 
side of the bed, the two mechanical rabbles are introduced, 
and worked through ‘a small orifice at the bottom. Both 
doors are lined with Stourbridge clay, and have the usual 
hole for slag just below them. The third, or pereseateny 
chamber, forms a kind of second bed or hearth, the pigs are 
heated here almost to melting point by the waste fire gases on their 
way to the stack. In working the furnace, on the fire being got up, 
the pigs are put into the preparatory chamber, and allowed to 
remain till they are on the point of fusion. They are thereupon 
passed over the flue bridge into the basin by means of a bar, and 
are then completely run down by the reverberated fire-gases from 
the grate. The rabbles, somewhat bent down at the working end, 
are introduced from the doors, and the puddling commences. 
Each rabble is either worked by hand through the orifice, or 
attached to the mechanical puddler. This is of the usual character, 
consisting of a vertical reciprocating lever which can be connected 
at will, and driven by a crank and suitable spur gearing, erected 
on a frame above the dome of the furnace. As soon as the metal 
becomes pasty and adhesive, the rabbles are withdrawn, and the 
iron ‘‘ balled up,” and shingled inthe usual manner. In examin- 
ing the drawings*, which are made to one-half the full size, it will 
be seen that the furnace delineated is double—one of these gives 
a plan of the whole furnace with the dome removed, so as to show 
the grate, the puddling bed and the preparatory chamber. The 
other drawings are a longitudinal cross section, a transverse 
section, and an end view to the same scale. It will 
be seen that the grate is fitted with a cast iron plate, 
of the full width of the furnace, and sloping upwards 
to the bridge at an angle of 30 deg. The back of the 
grate also slopes to an angle of about 30 deg., and is constructed 
of cast iron fire-bars set close together. The bottom is also 
formed of ordinary round or square bars. Blast is admitted 
about 5in. below the bars on each side, the bottom being kept 
air-tight, as also the sloping back ; this back has a drop door to 
enable the under hand occasionally to prick the bars. The area of 
the grate is only 5ft. 10in. x 1ft, 10in., being somewhat less than 
that of an ordinary single furnace. The main object of the 
sloping plate is to prevent any clinkers forming at the back, as the 
blast of air keeps it cool. The grate isfed in the usual way. The 
puddling basin rests on a brick pillar about 1ft. 4in. from the 
ground. Onfthis is first set a wrought iron circular open dish with 
sides about 4in. deep ; within this dish, eight or more friction balls, 
5in. in dismeter, are placed at equal distances from each other. 
On these spheres, two cast iron semicircular plates are laid. On 
these plates again, four side or segment plates are set bolted 
together externally by means of wrought iron pins, and forming 
a complete circle. Upon these are placed loosely the shelf 
or table plates, which, resting upon brackets fixed to the rail 
buckstaves, support the walls of the furnace, All the plates 
forming the basin are thus free to expand and contract with the 
variations in the temperature. The dish below being kept full of 
water, the evaporation produced from the heat above efficiently 
cools the bottom and sides, and consequently the fettling. The 
furnace is worked in the following way:—The preparato 
chamber, besides heating the pigs, serves as a neck to the whole 
furnace. As seon as the iron is melted, the rabbles, which are so 
set that they cannot catch in to each other in crossing, are fixed 
to the machine, and worked at a slow motion for about five 
minutes. This speed is quickened until the iron boils, when the 
slower speed is put on till the iron drops. The heating chamber 
is then charged ; this is done with a few pigs ata time, so as to 
enable the iron to get equally heated all through, one pig is kept 





* We shall illustrate the Casson-Dormoy furnace in our next impres- 
sion.—Eb. E. 





to the last, in order to be placed near the bridge, thereb 
the ends of the others from absolutely dno The with ee 
then removed, and the real work of the puddler begins by his 
balling up the iron in the usual manner. The balls, which are 
of ordinary size, are drawn from each door, and the cinder ray «| 
A few shovelfuls of hammer slag and le are thrown on the bed, 
and the pigs, which have meanwhile been supplied into the 
preparatory chamber, are again passed over, ese generally 
melt on the bed in ten minutes or a quarter of an hour. The 
charges of about 10 cwt. usually take from an hour and twenty to 
an hour and forty minutes. It will be noticed that iron shields 
are fixed on each side of the doors between the two buckstaves, 
and about 1f:. from the ground floor. It is found that 
the heat of the upper portion of the furnace induces a 
constant circulation of cold air between the casing thus formed, 
and the surfaces of the brick walls protect the puddler 
when the door is drawn up to pick out the blooms. 
Precisely stated, the following are some of the most direct advan- 
tages of the circular puddling basin :—(1) This circular form 
easily enables the rabbling to be worked by machinery, as there 
are no jambs that the rabbles cannot reach in their regular courses 
from right to left and backagain. (2) Thedimensions, as affected 
by the working, do not vary to any appreciable extent from day 
to day ; this is an important point with all furnaces, but especially 
with furnaces in which the puddling is done by machinéry. (3) 
The contours being circular, and the sides and bottom of the basin 
being free, they scarcely ever crack. The only renewals are of the 
doors, door frames, and bridge plates. (4) As the strain of the 
furnace is almost entirely thrown upon the circular side plates, 
no external or casing plates are requisite, thus permitting an 
economical construction of furnace. The buckstaves consist merely 
of rails or similar bars. The advantages of a preparatory chamber 
are: —(1) The saving of time in melting down, which, in this case, 
means a proportionate saving of fuel. (2) The pigs are freed from 
the siliceous matters derived from the blast furnace pig bed, and 
adhering to their surfaces. Ordinarily, this sand is well known to 
be injurious to the bed of the puddling furnace itself, by wasting 
the fettling and in other ways. The advantages of the peculiar 
grate are :—(1) The employment therein of blast, which can be 
regulated so that the furnace is perfectly under control, and the 
uddler can obtain either an oxidising or reducing flame at will. 
by The drop doors and sloping back enable the underhand to prick 
the bars, and thus clean the grate without disturbing the blast 
below. (3) It permits the use of d slack instead of forge 
lumps. (4) The ioving back grate, cooled behind with blast, pre- 
vents the formation of clinker. It would be difficult to exactly 
determine the indirect or contingent advantages contributed by 
each separate portion of the furnace, but it may be added that the 
increased efficiency of the reverberatory furnace has been found in 
practice to have the result of saving about one-half in fuel, fettling, 
castings, and bricks. Alterations in an old forge, in which to appl. 
this system, can be made without interfering with its current wor 
or its existing plant, whilst considerable space is gained for venti- 
lation or other purposes, inasmuch as five of these furnaces will do 
the work of fifteen old single ones. 

Mr. Scattergood said having read an account of the work done at 
Round Oak, he paid a visit to Mr. Casson, who agreed to his 
making any experiments he chose. He took all the precautions 
which he considered necessary, and he previously weighed each 
heat of pig, and having had some experience with puddlers, he 
painted each heat a distinct colour, so that there should be no 
mixture of the Earl of Dudley’s pigs with his own. He also took 
his own wheelbarrows in order that there might be no irregularity, 
his own pottery mine, and his own coals. He selected the most 
inferior brands of iron he could possibly get. He also took three 
of his own wechanics with him, well-trained men whom he had 
trusted for many years, and he gave them orders not to lose sight 
of the things from the time they arrived at the works till they 
came away again, so that no puff should be put in by accident or 
otherwise. He also employed a competent man, a roller, to follow 
the bars from the furnace to the hammer, and from the hammer 
to the rolls. He also had his own hammers and sets provided. 
He himself went on the standing at 4 o’clock in the morning, and 
left it for the first time at six o’clock at night. He saw every heat 
charged and every bar weighed. He also took with him a trust- 
worthy puddler, whom he instructed to go among the other 

uddlers employed at the works and draw them out about the new 
urnace. With these preparations he had the first heat charged, 





previously burning the furnace down and firing it with his own- 


coals. They charged the first heat in the usual Staffordshire way, 
with 10 cwt. 0 qr. 20 Ib. long weight, and drew 9 cwt. 0 qr. 16 lb., 
the waste being 101 per cent. The second heat was 
10 cwt. 0 qr. 22 1b., and they drew 9 cwt. 0 qr. 1 1b., the waste 
being 11°53 per cent. The third heat was 10 cwt. 1 qr. 1 lb., and 
they drew 10 cwt. Oqr.41b., the waste being 2°19 per cent. 
Gentlemen accustomed to working such brands knew that it some- 
times boiled over a deep furnace, and he had to put a bar on the 
fire-plate in order that the cinder might not boil out and carry the 
coal with it. That was a new thing to the Earl of Dudley’s 
people, showing that his precautions were not unnecessary. There 
was evidently more cinder in the brands he took than they were 
accustomed to work; and the third heat showed that the working 
of the furnace was considerably increased, and the waste conse- 
quently decreased. He concluded that it was unwise to charge 
10 cwt. long weight’ again, and therefore he altered the heats to 
10 ewt. short weight. The three next heats were 9 ewt. 3 qr. 27 Ib.; 
draw, 9 cwt. 0 qr. 24 lb.—waste, 7°77 per cent ; 9 cwt. 3 qr. 24 lb.; 
draw, 9 cwt. 0 qr. 25 lb.—waste, 7°43 per cent.; 10 cwt.; draw, 
9 ewt. 1 qr. 9 lb.— waste, 6°69 per cent. Thus under the same con- 
ditions there was a saving by the short weight in the first heat of 
about 2 per cent.; in the second heat of 4 per cent.; brt in the 
third heat, with the long weight, there was a saving of 44 per cent. 
greater than the third heat, with the short weight. This latter 
result would seem to militate against the theory that there was a 
saving by using the smaller charge, but those who understood 
puddling would know that the men sometimes got a little dis- 
turbed, and, as a fact, they were longer in getting out the last heat 
than they ought to have been. The average waste of the last three 
heats was 7°30, or a little more than 4 per cent. less than the 
average of the first three. The average waste in Staffordshire 
was 7°50 per cent., or two-tenths more than in the Casson-Dormoy 
furnace. The quality was quite equal to what was generally 
obtained in Staffordshire from the same class of pig puddled in the 
ordinary way. He thought the proper thing would be to have a 
deeper furnace, so that the iron should not boil out with the 
cinder. As to the question, What was this result produced with ? 
in South Staffordshire the average consumption of coal per ton 
was 30 cwt., but in the experiment with the Casson-Dormoy fur- 
nace, a ton was puddled with 18 cwt. 0 qr. 20 lb. of coal, so that 
there was a saving of 40 per cent. on the day’s work. It was 
July 13th, and the day was wet. The furnace was fired by blast. 
His experience was that by firing with blast there was about 5 per 
cent. less ash. As to the fettling, both in North and South Staf- 
fordshire it required not less than 8 cwt. of pottery mine per ton, 
but at the Round Oak only 3 cwt. 1 qr. was used, or an average of 
rather over 50 per cent. saved. He attributed that in part to the 
nature of the furnace with sloping sides, the working being from 
two sides, If there wasa middle wall there would be a larger area 
to fettle of something like 12ft., for then there would be two back 
walls and two furnaces back to back. With regard to the labour, 
there was a produce of 2 tons 14 cwt. for three men; but if the 
furnace were adjusted properly and enlarged, it would give about 
20 cwt. per man per day. The actual produce was 18 cwt. per 
map, while in ordinary Staffordshire single furnaces it was about 
114 cwt. per man, the proportion being about three men to five. 
Inevitably, wages must go down when three men could do the 
work of five, especially in these days of severe competition. 
Next, what did the men at the Casson-Dormoy furnace do in 
the shape of work? The forehand left as soon as the heat 
was charged, and came back again when the heat was 


ready, from the commencement of the heat to the end working 
thirty minutes. The men too worked with dry shirts, and all the 
day through there was little effort. The average time the 
iron was in the dand wig, Fay Neg minutes; and the pigs were 
all completel Arson | on the average in thirty-four minutes, The 
machine rabble worked on the average throughout the day of 
thirty-eight minutes. The balling on an average of six heats took 
thirty minutes. The fettling and getting ready to charge occupied 
an arenas of one hour fifty-seven minutes per heat, exclusive of 
the dandy. He thought the adoption of such a furnace would 
have an effect on the market for men. In Staffordshire oy were 
very short of underhand puddlers, and were becoming short of 
forehands too. Many men who were able to puddle were taking 
to all manner of work rather than puddling. As was well known, 
puddlers generally were not. taken from the highest grade. The 
underhands were the man who b the forehands; and if they 
were unreliable when underhands, they would begenerally unreliable 
when they became forehands, and probably worse through having 
more money. By the Casson-Dormoy furnace most of the laborious 
work was saved to the puddler, and he believed a number of 
intelligent men would thereby be attracted to the puddling 
furnaces, and the ease of the work and the high wages would keep 
them there. The total result of his experiments was that the 
furnace saved 40 per cent. in coal and 50 per cent, in fettling ; i 
saved something in wages, and probably would insure steady men 

Mr. Bell said there could be no doubt that there was a growing 
disinclination on the part of the workmen to very severe labour 
and he had little doubt that in the long run the disinclination 
would prove advantageous to society at large, as it would lead 
ironmakers to endeavour to find some mechanical substitute. One 
advantage that would follow from the use of proper mechanical 
puddling would be greater regularity of the » which would 
prevent such variations in the quality of the iron as now prevailed. 

Mr. Crampton said in ironworks generally sufficient protection 
from the heat was not given to the men. Mr. Russel some years 
ago made a most effective screen, a movable door with a flexible 
eng of water running in and out of it. In the works with which 

© was connected the furnace was entirely covered with water, and 
in summer the coldest place in the works was alongside the 
| furnace. Puddlers were very disinclined to bring -” their children 
| to their own trade, and if that disinclination could be done away 

with a great point would be gained. With the revolving system 

not only had the underhand nothing to do, but the forehaad also 
had very little to do, and he intended some day to get a strong 
woman to puddle 10 ewt. 

Mr. Witham asked Mr. Smith what was the total cost. He had 
said that from 1s. to 1s. 6d. was saved by the Casson-Dormoy 
furnace, but in Yorkshire the average cost was only 1s. 7d., so that 
if 1s, 6d, was saved the work must be very cheap, It seemed to 
him that the furnace must be a very costly affair. In Yorkshire, 
too, they puddled with 7} cwt. per ton of iron. 

The President said the dandy had been used with a double 
furnace and the mechanical rabble for some time. 

Mr. Siemens said it appeared to him not improbable that the 
very fact of Mr. Scattergood taking inferior pigs might contribute 
to the good results obtained, White iron puddled more rapidly 
than superior iron. 

Mr. Scattergood : It was grey common, not white. ; 

Mr. Siemens said it depended very much on the silicon it con- 
tained and the way in which carbon was combined in the metal, 
to determine the time it took to bring out the nature. Without 
fettling the puddling process could not be carried out. Whether 
the fettling was put on the side or over or under the. metal, there 
must be oxide of iron in order to attract the carbon and silicon 
in the pig, and bring it down to the condition of wrought iron. 

Mr. Farnworth said at his works one of these furnaces had been 
at work for about a month, and the results, so far, were very satis- 
factory.. Instead of using pottery mine they had one of Marsden’s 
ctushers, which broke up the cinder into small pieces; then they 
mixed it with red ore until it.assumed a pasty condition, and then 
they threw it round the sloping sides. The quality of iron bre f 
got from this furnace was of a much superior class to that whic: 
they had obtained from an ordinary double furnace. 

Mr. Smith, in reply, said the cost of the furnace was not so 
great as might be supposed. The only wrought ironwork was the 
plate for the dish, and the amount of casting was about 5 tons for 
the whole furnace. 

A vote of thanks was accorded to the author of the paper. 

Mr. Rogerson read two analyses of Weardale iron which 
had been in use over ten years. 

The next paper was ‘‘On Overcoming Steep Gradients on Rail- 
ways,” by Mr. Henry Handyside. The author described a new 
kind of brake, which pressed not only on the top of the rails, but 
also on the sides of the heads of the rails, thus securing a much 
greater retarding power than was obtained by the ordinary brake. 

“* Notes on Iron Ore Deposits at Niieverhangen, near Bodoe, 
Norway,” by Mr. Thorsten Nordenfelt. The author, in this paper, 
described the position of the works, and pointed out the facilities 
which they offered for intercourse with England. With regard to 
the quality of the ore, the paper stated that the ironstone is almost 
entirely red hematite, though traces of magnetic ore are found in 
the surrounding eurite and limestone. In order to prove as satis- 
factorily as possible the richness of the ironstone and the actual 
percentages of manganese, as well as to ascertain if any impurities 
were present, a shaft had been sunk in the vein to 22ft. deep, from 
which have been raised 850 tons of ironstone, out of which 
596 tons, or 70°1 per cent., was good ore—the percentage not vary- 
ing more than 2 per cent. from one week to another—6} per cent. 
of this ore was sorted as first-class ore, 93% per cent. as second- 
class ore. The percentage of iron in the ore which was first sent 
to the Geological Bureau in Stockholm, and analysed there in 
February, 1875, and which had been taken at or near the surface 
of the vein, showed :—From first-class ore, 67 per cent. of iron 
from second-class ore, 54 per cent. of iron ; from both classes o! 
ore, 0010 per cent. of phosphorus; from both classes of ore, 
050 per cent. of sulphur. Later in the year a general average 
| sample was taken out of eight yeie of ore from the mines, in 

the same way as above, which showed :—From first-class ore, 
59 per cent. of iron; from second-class ore, 53 per cent, of iron ; 
from both classes of ore, 0°039 per cent. of phosphorus; from . 
both classes of ore, 0°040 per cent. of sulphur. During the ae 
| of the 850 tons, several analyses were made every week to contro! 

the sifting, with the following results :—First-class ore varied 
| from 57°8 per cent. to 58°7 per cent. of iron, Second-class, 
| Ist week, varied from 52°5 to 54°5 per cent. of iron; 2nd week, 
| varied from 52°0 to 53°8 per cent. of iron ; 3rd week, varied from 
| 50°5 to 52°0 per cent. of iron ; 4th week, varied from 51°7 to 53°3 
per cent. of iron ; 5th week, varied from 52°0 to 53°4 cent, of 
iron ; 6th weex, varied from 52°8 to 53°3 per cent. of iron ; 7th 
week, varied from 51°0 to 51°2 per cent. of iron ; the ore oot 
sifted out to 70 per cent. of the ironstone raised. When the 
tons had been raised, a large sample of several tons was taken out 
by Mr. Dellvik, director of the Swedish Ironmasters’ Association. 
This was sent to Sweden, one-half to Dr. A. Tamm, at the 
Geological Society’s Bureau in Stockholm, and the remaining half 
to Mr. O. Lamm, at Finspong. These general samples of ore 
showed :—{1) Percentage of iron :—First-class ore (4 analyses) :— 
63°7, 65°0. 63°6, and 64°5 per cent. Second-class ore (11 a: 
—52°0, 55°2, 56°0, 56°2, 55°0, 54°5, 50°3, 52°3, 52°5, 54°3, and 55°1 
per cent. (2) Percentage of manganese :—Both classes of ore 
averaging respectively 0°64, 0°77, and 0°83 percent. (3) Percentage 
of oulpier :--First-class ore averaging 0°01 to 0°02 per cent, ; 
second-class all showing 0°04 per cent. (4) Percentage of phos- 
phorus :—Both classes of ore. The several analyses showed 0°140, 
0°207, 0°265, and 0°262 per cent. 

It is difficult to explain how the percentage of phosphorus in 
the last samples so much exceeds the phosphorus in the samples 
analysed earlier in the year ; either the latter may have con 
less phosphorus from being taken from the surface, or a thin seam 














or stratum, with a heavy percentage of phosphorus may have been 
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passed in the narrow shaft without being noticed, and which 
might thus cause a less advan us tage Ly spe raair | in 
the averege samples taken from the whole of the 850 tons raised. 
It is also possible that in the same manner as has proved to be 
the case in Sweden, about as far north as Bodoe, some parts of a 
vein have proved less free from phosphorus than others, ly 
in cases where magnetite has been present as’ well as the red iron- 
stone. Be this as it may, the ore can, for the present, not be 
safely considered to contain less impurities than the worst analysis 
shows, though in the future, the average may possibly become 
more favourable, Still, such immense deposits within easy reach 
from England must be of considerable importance, when they can 
be shown to contain not more than 0°265 per cent. of phosphorus, 
0°040 per cent. of sulphur, 0°64 per cent. of manganese, 52°00 per 
cent. of iron for second-class ore, 58°U0 per cent. of iron for first- 
class ore, and when only 30 per cent. of the ironstone need be 
thrown out, leaving 70 per cent. of sifted ore, : 

Mr. Michael Scott next read a paper “On Improved Arrange- 
ments for the Siemens-Martin Process,” 

The apparatus was described in the following manner :— 

Upon a base plate mounted upon wheels, which run upon 
rails laid in the bottom of the casting pit, a number of moulds are 
ranged about a central git, Each mould communicates near its 
bottom with the git, by means of a runner pipe of fire-brick, The 
central git is a tube of fire-brick, in some instances cased in iron, 
prebably boiler plate, bent to fit the brick tube, both tube and 
iron casing being divided longitudinally into two or more parts, 
the joints in the brick tube being opposite the solid part of the 
casing, and vice versa. The git is tapered both inside and outside, 
being larger in diameter at the lower end, and the parts of which 
it is formed are secured together by elastic hoops forced from 
above along the tapered exterior. These hoops are rings of iron or 
steel, made to the shape of the outside of the git, with portions of 
their periphery bent into loops that can yield or spring a little. 
When prepared for use, the git is provided at the top with a 
feeding head, having a side spout situated a little above the level 
of the tops of the surrounding moulds, and this spout is directed 
over a spare mould, which does not communicate with the bottom 
of the git, The object of this arrangement is that a3 a surplus of 
metal must always be provided, in order to insure the complete 
filling of the moulds, the spare mould would be a receptacle for 
the residuary metal. The platform supporting the moulds and git 
being run up near to the melting furnace, sufficient space, how 
ever, being left for a slag box, a spout lined with fire-brick, or 
other suitable material, is so placed as to extend from the tap hole 
of the furnace to the feed head of the git. On first tapping the 
furnace, a metal plate is held in an inclined position over the 
upper end of the spout, so as to direct the first material from the 
tapping hole down into the slag box, but as soon as the metal 
begins to run, this plate is withdrawn, and the metal then flows 
along the spout to the enlarged head at the lower extremity, 
where such cinder as may be carried with the metal floats upon 
the surface. The stopper in the enlarged head of the spout being 
then raised, the ess flows down the git charging the moulds to 
the top, after which the surplus metal flows into the spare mould, 
As soon as the flow of metal from the furnaces ceases, the end of 
the spout is shifted aside, and the slag runs down into the slag 
box. It will be seen that from the time the metal begins to run 
into the moulds, there is no machinery to be moved, in fact 
nothing to be done, and, therefore, but little risk of a hitch 
occurring during the operation of casting. The spout having been 
removed, the platform bearing the charged moulds is wheeled 
one from the furnace, and the furnace men relieved from the 

eat, 

The moulds are then taken dif the ingots, the runner pipes 
broken, the runners cut, and the ingots removed. The central git 
is taken to pieces, the base is divided into three parts, the lower 
half being in one piece, and the upper half consisting of two pieces, 
By this arrangement, when the upper ieces are removed, the steel 
filling the git and runners can be lifted up and carried away. The 
casings surrounding the base of the git and runner pipes are of 
sheet iron bolted to the base plate. When filled with sand, all 
joints are enveloped and secured so as to prevent the escape of 
metal even should the pipes be fractured. hen casting very tall 
ingots, the sand may be rammed and the covers put on. The cen- 
tral git being formed of refractory material, it would not be cut 
up by the hot metal, even if a large quantity passed through it, as 
would certainly be the case if an iron git were used. It will be 
observed that there is a fire-brick lump proposed for the bottom of 
the moulds, which, when using moulds closed at the top, would 
afford the double advantage of regulating the length and con- 
sequently weight of the ingot, and of protecting the lower edges 
of the mould, which are frequently attacked by the hot metal. 
This power of regulating the length of the ingots when using close- 
topped moulds is one of some importance, for any weight of ingot 
beyond what is required becomes scrap, and with a variety of 
weights required, either this must be submitted to, ora large stock 
of moulds kept. When using split moulds, it is intended that the 
parts should be secured together by elastic hoops, but the author 
does not propose to discuss the peculiarities of moulds on the 
present occasion. The metal setting in the central git would form 
an ingot of useful dimensions, and the horizontal runners vould 
be of such size as to be available for many purposes. These 
runners being cast under considerable head of pressure ought to be 
sound, and the would be clean castings. The slag box under the 
tapping hole of the furnace is arranged so as to be lifted by a 
crane, and placed upon a truck, to which itis attachable by hinged 
joints at one of its lower corners, and a barrel worked by a winch 
is provided at the other side of the truck, with chains attached to 
the angle of the box below the barrel. When the truck has been 
wheeled to the site for tipping, the chain is wound on the barrel, 
and the box is thereby canted on its hinged joints, until the centre 
of gravity passes beyond them, whereupon the box tips over and 
deliversits contents. By again turning the barrel, the box is drawn 
back and lowered into its normal position on the truck. Such is 
a brief description of the author’s plan, which, he believes, will 
reduce costs, and afford advantages not previously secured. The 
proposed apparatus requires no alteration in ordinary casting pits 
—ladles would be abolished—the débris arising when clearing the 
tapping port, and any cinder which appeared at first would not 
into the sport, whilst provision is made for instantly changing the 
direction of flow from the furnace, when all the metal is out, and 
directing the mass of the slag into a suitable receptacle, while the 
construction and working of the whole is simple and inexpensive. 
These points are not unimportant, for if the run of the metal 
requires to be stopped, as in the event of changing from the filling 
of one mould or group of moulds to another, then, although not 
so large, a ladle is still required to contain the metal flowing con- 
tinuously from the furnace, whereas in the author’s plan there 
would be no interruption to continuous flow into the moulds. No 
doubt the dimensions of the ladle could be diminished by reducing 
the flow from the furnace, but according to the author’s ideas, this 
is the very thing to be avoided, for the more rapidly the furnace 
is emptied the better. 

Mr. Siemens said the paper referred to a subject of very con- 
siderable praetical interest. At present the usual {method was to 
tap the metal into moulds which were stoppered from the top, and 
a good deal of uncertainty prevailed as to the amount of metal 
which would be filled into the moulds. The metal if it all frothy 
boiled and gave only an uncertain indication of its height, and it 
was difficult for the workman to look down into the ingot mould 
and stop the flow of fluid steel at the right moment. Another 
drawback to the filling of the moulds from the top was 
that some air was always carried in and mixed with the steel 
which seemed to take up air combined with iron to the state of 
oxide, which oxide of iron was absorbed through the mass of the 
steel, and did not combine with the carbon contained in the steel 
at the high temperature, the temperature of the steel being iu 
excess of the point where carbon and oxygen conbined. Such 
metal might be kept for any length of time in a fluid condition at 


that temperature without getting rid of the free oxygen ; but in 
the case of pot steel no such phenomenon arose, and the steel 
poured dead into the mould, and so far from boiling, subsided. In 
the open hearth process both conditions might be obtained. If the 
. temperature in the bath was lowered below the point of dissocia- 
tion between carbon and oxygen, dead melted , but if that dead 
melted steel was poured into a mould it took up some air, which 
was apt to make the ingot honeycombed. Endeavonrs had 
been made both in this country and abroad to overcome this 
difficulty by filling the moulds from below. Pink’s process afforded 
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a means of doing so, and the advantage resulting from it was that 
the metal was not mixed with the oxygen of the atmosphere, and 
the ingots were of definite size and shape, Several difficulties, 
however, were connected with the different methods of filling from 
the bottem, and Mr. Scott had devised a mode of overcoming some 
of them. One part of his arrangement was to have the mould 
divided longitudinally instead of casting them solid. This was 
really going back to the old Sheffield plan. There could be no 
doubt that the arrangement would work, and it was only by con- 
tinued practical experience that the exact amount of saving and 
De ga could be ascertained, as contrasted with some draw- 
acks, 

Mr, Snelus said he had come to the conclusion that the only 
way of succeeding in a practical way was to use a close top mould. 
All other moulds gave a good deal of trouble. Bessemer steel did 
not always boil. Ifa proper amount of manganese were put in, 
the boiling action might be stopped at any moment, and the 
secret of casting ingots successfully in such moulds, and getting 
them of uniform weight, lay in making dead melted steel that 
would not rise. 

Mr. Siemens asked Mr. Snelus whether he considered dead melt- 
ing depended. on manganese. That was certainly a new principle 
tohim. His view regarding dead melting was that it was a ques- 
tion of continued temperature, such that the carbon which was 
chemically combined with the iron might leave the iron and escape 
as carbonic acid before the metal was poured. 

Mr. Snelus said by ‘‘dead metal” he simply meant metal that 
would lie steady and stable in the mould, and not boil over. He 
did not think it was a question of temperature. If it were so, a 
blow could not be finished, and yet carbon was continually going 
out. He thought the explanation was that a certain amount of 
oxygen was left in the metal, but when carbon was put in, in the 
form of spiegeleisen, the reaction took place, and a certain amount 
of carbonic acid was produced, A portion of that, he believed, was 
occluded in the metal, and occluded gas was not liberated till the 
temperature was lowered. If manganese was put into the steel, 
the temperature at which the metal could occlude the carbon 
would be raised. 

Mr. Siemens said he would oppose to Mr. Snelus’ view the 
consideration that occlusion generally decreased with increase of 
temperature. When soda-water was heated, carbonic acid was 
driven out, and champagne became flat if kept cool after being 
poured out. In Sheffield it was the practice to lower the tem- 
perature of the furnace during the latter portion of the operation ; 
and that lowering of the temperature produced the effect of dead 
melting. If Mr. Snelus’ view could be proved by absolute chemical 
test, it would simply show that occlusion in steel took place to a 
greater extent at a higher temperature than at a lower tempera- 
ture; and he said that, if the opposite view were come at, a 
Bessemer blow could never be finished. But the fact was that in 
finishing such a blow the carbon first went out because the tem- 
perature was lower than the maximum, but towards the end of 
the blow very little carbon probably went out, the oxygen going 
chiefly to the iron. The iron had to be attacked in order to form 
a fusible silicate. Carbon, which might exist ina proportion of, 
say, two-tenths “ cent. in pure metal, would not exist in the 
same proportion in the presence of oxide of iron, and it was alla 
apeeen of how much oxide of iron was necessary to push cut the 
curbon. . 

Mr. Bell said there were really no proofs as to many of the 
conditions which prevailed in the conversion of pig iron into 
Bessemer ateel. Asa matter of abstract chemistry, there was no 
doubt that the temperature of combined substances might be so 
raised that dissociation took place, and if something like the 
temperature of the sun was approached it would probably be 
impossible for oxygen and carbon to be in a state of combination. 

A vote of thanks was accorded to the author of the papers, and 
the proceedings terminated with a vote of thanks to Mr. Menelaus 
for presiding, 
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Mackay, Liverpool, Lancashire. 

1341, Improvementsin Fences, Henry Lloyd, Glasbury, Radnor. 

1343. Improvements in Ware. or Rotter SkarTes and in semtontiing 
the wheels or rollers of the same, also in the mode of attaching an: 
adjusting the skates on or to the boots or shoes on the feet of the 
wearer, which attachment and adjustment are also ———, = skates 
used on ice, George Edward Turner, Gracechurch-stree' ve tg 

1345. Improvements in Sawine MAcuINEs, Samuel W: m Sanu, 

King’s-road, Chelsea. 

1347. Improved a tus for THREADING or passing Werr YARNS or 
Tureaps through the Eves of Suurries used in looms for weaving, 
Edward Heywood Stutter, Ramsgate, Kent, Joseph Stubbs, and John 
Corrigan, Manchester. 

1351. panes oe my tus for Assortine Corn, Alfred Vincent Newton, 
aay -lane, London. — A communication from Aron Bernstein, 


1353. Improved means of HANGING or supporting window-sashes, a “4 
ie Rake similar purposes, Henry, Charles ,Tucker, Little 

on, 

1355. Improvements in TREATING Sewack, Fritz Hille, Chiswick, Middle- 
sex.—29th March, 1876. 

1357. Improvements —— - +" “* egy Ne mae taney —— 
apparatus applicable for the cure of smoky eys, Henry 
Lacy, Hebden Bridge, Yorkshire. 

1359. Securrnc and Lockie Tries used for mural comin and other 
— to the surfaces to which they are applied, John Ravenacroft, 

vies-streeet, Shelton, Staffordshire. 

1361, An improved device for ExPanprxo Hoors, Alexander Melville 
Clarke, Chancery-lane, London. — A communication from Charles 

enry Shepard, beth, Union, New Jersey, U.S. 

1363. Improvements in machiuery for Forcine Nuts, Botts, Rivers, and 

SPIKEs, James Fletcher, Salfo re. 
of Casxs and a 


in the ct 
for, Robert Andrew Gibbons, = House Northfleet 
1369. Improvements in SEWINo Macutses, Robert 
Liverpool, cashire. 
1371. Im 





tus there- 
ent. 
ota Young, 


|, Lan 8 
a in Looms for Weavine, John Ward, Blackburn, 
1373. Eepeovenesta in the construction of Steam Bor.ers, Peter Jensen, 


a eg a London.—A communication from Hocker Brothers, 


4180. patti Oxsrructions from Raitway Points, John peter, 
Frederick Wade Brierley, a Walter Wright Brierley, Kilburn.—2nd 


December, 1875. 
4204. Fasrenmvcs for Gtovas, &c., George Philippe Lewpriere, Bir- 
4205. Seon for Horses, &c., Edward Price and Edward Price, jun., 


4206. Evecrricar. APPpaRATus, &c., William Robert pain Se - 
—A unication from Charles Louis van 
sai Bonivo Wor, Be John Wyman Blake, Stanley-villas, Hayter-road, 
RING 4 
Brixton. —. mmunication from Simon I 


4212. eae > Hom, Frederick Thomas Turner, Guiltcross Ironworks, 
os Mieganaac Raitway Cars, &c., Bernard Joachim la Mothe, New 


4214. num, William Edward Gedge, b, Bapenetestpest, Strand, 
London.—A communication from Victor Pérard. 
4222. Currine Fruit, &c., George Kent, High Holborn, London.—6th 


75. 
4233. ENGINES, Earl of Caithness, Portland-place, London, 
4235. Grinpine Bark, Bristow Hunt, Serle-street, Linehan in, London. 
communication from Samuel Rogers Thompson 
Shepard Nowell. 
4238. Sewina Macuines, &c., Joseph Winter Kay, Harborne. — 7th 


December, 1875. 
= Wanuina Bur.p1nos, William Richardson, Darlington.—8h Decem- 
187 


4276. CuTLery, Charles Gray Hallas and John Sievens, Sheffield. 

4278. Cast FLancep Pirsgs, &c., Samuel Roberts, West Bromwich.—9th 
December, 1875. 

4282, Repucine Corcusston, Daniel Bate, Compton, and Thomas Moseley 
Bryan, Trysu 

4284. Mountinc Orpnance, Michael Longridge, Manchester. a commu- 
nication from James Atkinson Longridge.—10th December, 1 

ay A ages? Matt, John Thompson, Abbott-street, Wiecbon.— 14th 


875. 
son Gas, *Predoriok William Colls, Erith.—16th December, 1875. 
4398. ., Edwin Lawrence, Lancaster-gate, Hyde 
, London.—18th December, 1875. 

4424. Facturratine the Transit of CARRIAGES - Roaps, Ludwig von 
Wojewodsky, St. Petersburg —2lst December, 1 

4433. Locomotive Boargs, Joseph Armstrong, William Dean, and Jamcs 
Holden, New Swindon. 

4440. Enaines, &c., James Davie, Glasgow, N.B 

4453. TILLING LAND, bert Burton and’ Alfred Greig, Steam Plough- 
wor! 

4459. FLOWER "Poss, &c., James Martin, Crown-street, Reading.—22nd 
December, 1875. 

4488. Looms, Rufus Yates and George Brierley, Preston. 

4495. TREATMENT of SULPHIDES of Zinc, &c., William White, Thurlow- 
road, Hampstead.—24th December, 1875. 

108. LuBrIcaTino Compounps, William Robert Lake, Wag ne ger) 
buildings, London.—A communication from Henry Von Phul and 
Peter Benjamin Groat.—1l0th January, 1876. 

me Reuievinc the Pressure in Gas Retorts, John Moore, Wolver- 

mpton. 

254. Comprnc Cotron, John Muir Hetherington, Manchester.—Partly a 
communication from Marie ye Auguste Pepel and Edouard Jules 
Joseph Lecam.—2lst January, 1876. 

$24. Locks, &c., Edward Hamilton Thomson, Bolton-road, St. John’s- 
wood, London. —26th January, 1876. 

a Foor for ROLLER Sxatino, Arthur Thomas Timewell, Clapham-road, 

jurre 

846. CHarcinc Heavy Guns, Robert Catanach Smith, Edinburgh. 

856. Locomotives, Frank Wirth, Frankfort-on-the-Maine.—A \ command 
cation from Frederick Reimherr. —28th January, 1876. 

394. Copyina Letters, &., Eugenio de Zuccato, Great Queen-street, 
London.—1st February, 1876. 

, London.—A 


461. Lamps, William Robert Lake, South ti 
communication from Lucien Quarante. 
465. Mrrrors, Samuel Jackson, Red Lion-street, Clerkenwell, London.— 
A communication from Henry Fletcher Joseph Jackson.—4th February, 
6. 
476. te a Samuel Crabtree, Thomas Crabtree, and James Crabtree, 
anchester,. 
479. Compina Woot, Matthew Mirfield and soe Scott, Montserrat Mills, 
Holme-lane, near Bradford.—5th February, 1076. 
527. Router Skates, Thomas Christy, Ponthuneh street.—A communica- 
ion from les Rhodes Goodwin.—9th Fi ry, 1876. 
627. REPRESENTATION of VELOCITY, oy of LocoMoTIvEs, Gustav Dato, 


hiilat 





pest, Hungary. 

1375. ge mage 9 in Rotter Skates, Edmund Barnet and John 
William Nelson, Greenwich, Kent. 

1377. Impr for actuating Continvovus Brakes by 
compressed air, part of which is applicable to continuous brakes, other- 
wien operated, John McInnes, Glasgow, Lanarkshire, N.B.—80th 

larch, 1 


Inventions Protected for S pe Siento on on the Deposit of 
Complete Specifics 


Germany.—16th February, 1876. 

651. BREECH-LOADING SMALL-aRMSs, Thomas Woodward, Birmingham. — 
17th February, 1876 

708. Waite ag cen Charles Cookson, Newcastle-upon-Tyne.—19th 
February, 1 

725. ScREW Nors, William Robert Lake, Southampt London. 
—A communication from Heinrich Kusler.—22nd February, 1876. 

750. Sranp for Fiy Papers, Christopher Wheeler, Hackney-road, London. 


=, ‘Hesprovements in Rotter Sxares, William Gardiner, Chiswick, 

is jesex 

i 1215. Certain improvementsin machinery and apparatus for the WasHING 

if of CLornes and other textile fabrics, Sigismund Wekey, Montague- 
street, Russell-square, London. 


217. An improved ATMosPHERIC CARRIAGE, James Mathers, Annan, Dum- 
friesshire, 
= An improved TRICYCLE, 





hesilal 








George Hudson, Wokingham, Berk-| 1340, A novel and improved Wanees Arranares. for breaking away | ».— 23" February, 1876. 
qj coal or other mineral or material out of the solid without the use of = ae ty mire ae, ‘Coat, James Grafton Jones, Stoke Newington, London. 
ay 1221. Improvements in Rotter or Rink Skates, George Lowry, Salford, | -plosives, Martin Macdermott, Pudding-lane, London, and ebruary . 


Geo an ° 
William Elliot, Crowbent, near Manchester -—20th March, 1876. TS° | 865. PAPER Borsa, ‘Herbert John Haddan Strand, London.—A commu 





eae wen greet 


ante 


ane 


1225. Improvements in Furnaces and Borers, Joseph Strong, ‘jun., 
and Anthony 8: , Barrow-in-Furness, Lancashire. 

1227. Seapeovemenhe apparatus for feeding what are commonly called 

. Co "4 James Dimelow, D —_—. — a 

CoLourina MatTers suitable for yeing 

and ‘printing, john 1 Henry omen ——_ 's-inn-fields, London.—A 
communication from Heinrich Caro, M rmany. 

1231. Improvements in Raits and FasTENInas for tramways and other 
~ x oo , James Oxley, Swinton Bridge, near Rotherham. —; 

fare 7 

1235. Improvements in Waconetres, Frederick Clarke, Staffordshire. 

1241. Improvements in the manufacture of certain kinds of Gun and 
Pisto. Barrexs and in machinery or apparatus employed in the said 
manufacture, John Plumb Clabrough, Birmingham. 

1243. An improved mode of ATracHiNG INDIA-RUBBER to Tiras of WHEELS 
and the surfaces of Peaaboreh cylinders, Isaac Blue Harris, Castle 


Mills, Fountainbri 
ARY STEAM- ag Exo ig, Charles Adolphe 





1247. An improved 
Watteeuw, Boulevard Saint Denis, P; 

1249. Improvements in Raitway Covrtinas, Joel Wood, Sheffield, York- 
shire.—23rd March, 1876, 

1253. Improvements in apparatus or appliances to be used in the manu- 
facture of Cay Pires for smoking, a hn Middlehurst, Rainford, Lan- 


cashire. 
1259. Improvements in the tion of Giass for silvering and in com- 
mondson Pratt, Clifton Lodge, Flodden-road, 


pounds therefor, James 
Camberwell, London. 
1265. Improvement in Raisinc SunKEN Vesseis, John Macintosh, Char- 


ing-cross. don. 
1267. fmngoovements in Rotter Sxates, Charles Richard Stephens, Lee, 


ent. 
1269, Improvements in STAINING, ORNAMENTING, and DEcoraTING wood, 
metal, and other surfaces, William Sutherland, Manchester. 
1271. Improvements in METALLIC Lives for su ding Cr - and 
window sashes and for other like purposes, ond ta for the 
“ene of the said metallic lines, Goup pe eng 


1273. Smgeocement | in Stasi Firrinas and Pavino, Arthur Pye-Smith, 
Owen Willmer White, and Russel Elliot, Saint Pancras- , London. 
= Be marge pon rela! at ~— —_ co Sraaees fers reftcld, 

ACES and wagons, m ngreave- effiel 
Yorkshire.—24th Marck, 1876. 
127. Improvements in the construction of RETORT Lips, MANHOLE Covers, 
Vatves, Stuices, and such like APPARATUS, James Eglinton Anderson 
Gwynne, Victoria Embankment, Essex-street, Strand, London, and 
Henry Collinson, Gpoer Hosier-street, , Berkskire. 
1279. Improvements in apparatus or appliances or MOULDING ARTIFICIAL 
a ay for building purposes, John Carrington Sellers, Birkenhead, 


1281. Improvements in the Construction of Tramways, Benjamin 
Barker, New Wortley, Leeds, Yorkshire. 

1283. A new or improved apparatus for WarPPinc, BEeaTine or CauRNING 
—¥ or semi-liquid substances, Robert Morton, Wishaw, Lanarkshire 


1385. Improvements in the means or tus em) in the manufac- 
ture of Tacks or Cur Natzs, Alfred Boatten Locka Yeckehire. 
= ao epee in cette gy Rae ne for steam Ronen ov ll and in 
nnected therewith, Charles Edward Ramsbottom Isher- 
weed, Dusten-en Tent, Staffordshire. 
1289. Improvements in the construction of .-~ for containing aerated 
or other liquids, Thomas Rule, Gilesgate, Dur! 
1293. Improvements in man ufacturing and Rerininc Cang, BEET-ROOT, 





1362. Improved eo for use in DenTaL OPERATIONS, Alexander 
Melville Clarke, ‘lane, London.—A communication from 
a Craik Howella: F Fi , Queens,; New York, U.8.—30th March, 


1881 has PisTois, Albert Augustus Pope, Boston, Suffolk, Massachusetts, 
U.S.—A communication from Augustus Celanus Carey, Malden, Middle- 
sex, Massach' U.S.—30th March, 1876. 

1382. ‘Improvements in Arr Guns or Pistors, Albert Augustus Pope, 

, Suffolk, Massachusetts, U.S.—30th March, 1876. 

1437. ow eee ba in the Coxsravcrion of OBSERVATORY or Loox- rh 
Towers, Rol outh sldi London: 
communication from Lemuel Baker Sawyer, Boston, “Massachusetts, 
U.S.—4th April, 1876. 








Patents on which the Stamp Duty of £50 has been Paid. 

1258. EvevaTinc Hay, &c., William Tasker, Waterloo Ironworks, near 
Andover, Hampshire. —4 —4th A , 1873. 

= 6. Maxoracrunixa Gas, ohn West, Maidstone, Kent.—4th April, 


1a, wae Waste Heat, Alfred Jobson, Darlington, Durham.—4th 

Pp’ 

1282 FIREPLACES, William Barton, Boston.—7th April, bare. 

1294. Lips for TEAPoTs, &e., William Bates, Dale Burslem, Stafford- 
shire.—8th April, 1873. 

1301. Steam Enornes, &c., Thomas Common Brown and George Arthur 
Biddell, Ipswich. —8th April, 1873. 

1422. BREECH-LOADING Smati-arms, John Deeley and James Simeon 
Edge, jun., Yardley, Worcestershire.—19th .A ril, 1873. 

= april, tee Economisers, Christopher Willis, dermanbury, Bradford.— 

1428. one Fruits, Alexander Melville Clark, Chancery-lane, 
London.—19th April, 1873. 

ae yw — Bear, Cable-street, St. George-in-the-East, London. 
— Apri 7 

1274. TREATMENT of SUBSTANCES CONTAINING Ammonia, &c., Arthur 

William Ellis, Madetra-villas, Woodford, Essex.—7th April, 1873. 
ay a Deposition of Tis, Thomas Fearn, Birmingham.—7th 


1285 7 of Waste Pacem, Y ees William Ellis, Madeira- 
villas, Woodford, Bssex.—8th April, 18 

1802. Iron ahd TEEL, Henry fatkin. ——— Gernon, Essex, and 
Ww White, Thurlow-road, Ham: , London.—8th April, 1873. 

1816. Twrers, John Chisholm, Oldham.—gth April, 1873. 

1818. FURNACES, Alfred Ruse] Esroyd and John Wass, Owlerton, near 
Sheffield. —9th A pril, 18 


1814. —— Se, George Twigg, Birmingham.—9th April, 
es a. Fust, David Barker, Northfiect, Kent.—10th April, 


1827. DistrtLation of SHALE, &c., Norman McFarlane Henderson, Mid- 
lothian, N.B.—10th April, 1873 ne ; 


Patents on which the Stamp Du Duty of £100 has been Paid. 
1045. Screw Tareaps, Richard Norfolk, Beverley, Yorkshire.—7th April, 


1869. 
1121. Brewrne _——- Beanes, Cordwalles, near Maidenhead, Berk- 
shire.—12th April, 1860 ns ms 


Notices of Intention to Proceed with Patents. 


4087. Cases for ADVERTISEMENTS, William Adolphus Ross, Belfast.—25th 
November, 1875. ph - 





nication from Bennet Osborn.—1st March, }, 1876. 
886. Sares, Robert Hadfield, South 
890. AcTomaTic LUBRICATORS, &c., Robert Hadfield” Gectamayten ell - 


ings, London. 
&c., James Neville Sawkins, Southampton- 


896. Heatinc WATER, 
buildings, London. 

902. Movine Lanp, David Greig and Max Eyth, Leeds.—Partly a commu- 
nication from Peter Waite.—2nd March, 1876. 

Removina INCRUSTATION m STeaM Bowers, &c., 
Swindells, Warrington, and Robert Lancaster, Widnes. 

910. CuoTHes Pros or Hooks, James Neville Sawkins, Southampton- 
buildings, London.—3rd March, 1876. 

928. Rotter Skates, John Lewis and Hugh Jones, Liverpool.—4th 
March, 1876. 

975. BRICK-MAKING Macuryes, Alfred Vincent Newton, Chancery-lane, 
London.—A communication from William A. Graham. 

976. ExecrricaL Apparatus, Cecil Wray and Leonard Wray, jun., 
Ramsgate.—6th March, 1876. 

1000. Seon Enornes, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Francesco Pasquale and 
Pietro Giovanni Battista Zanini. 

10¢4. Srorrers for Borries, John Williams, Hanley. 

1008. Orenive and CLosine the Heaps of CARRIAGES, Joseph Offord, 
Wells-street, Oxford-street, London. 

1010. VENEERS, William Robert Lake, South rt London.— 
A communication from Sullivan "Haynes Penley and Annie Judson 
Dormati.—8th March, 1876. 

. = CLoseTs, Thomas Paul May, Qucen’s-road, Bayswater, 
London. 

=e. Ena, James Barnett, Harmood-stret, Chalk Farm-road, 

ndon. 

1052. AscerTatninc the True Course of a Surp, William Robert Lake, 
Southampton-buildings, London.—10. —10th March, 1876, 


ms ha’ an interest in Ing any one of such a, 
shoul leave partic in writing of their objections to such applications 
S _ patie of the Commissioners of Patents within twenty-one days of 





Israel 


hoildi 








List of Specifications published curing the week ending 
‘eth April, 1876. 

2884, 10d.; 2964, 8d.; 2078, 1s. 10d.; 2077, Is, 2d.; 2985, 10d.; 2992, 1s 3 
$000, 18; 3005, 18. 10d.; 3006, 10d.; 3007, ‘8d; 3017, 1s.'2d.; 8018, 8d. 
3021, 4a 8024, 8d.; 8047, 4d.; 3029, 8d.;'3031, 4d.; 3082, 10d.; 3034, 18.3 
8085. 8d.; 3088, 4d.: 3039, 4d.; 3040, 4d.; 3041, 8d.; 3043, 4d.; 3043, 4d. 
8044, Sod: 8045, 4d.; 3047, 4d.; 8048, 4d.; 8051, In.; 3052, fa 3053, 8d. 
8054, 4d.; 3056, 1s, 10d.; 3057, 10d.; 3058, 4d.; 3059, 4d.; 8061, 4d.; 3062, 
1s. 3d.: 3064, 4d.; 3065, 4d.; 3068, 4d.; 3069, 4d.; 3071, ied? 3073, 4d.; 
2074, 10d.; 8076, 10d.; 3076, 10d.; 3077, 4d.; 3078, 4d.; 3079, 8d. 3080, 4d. ; 
2061, 4d: 8, 4d.; 3084, 10d.;'8085,’1s, 6d.; 3086, 8d.; 3087, 8d.; 8089, 

1» $000, 104°; 8081, 4d’; 3008, 10d’: 8006, a's 3608, 8. 4d.; 
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4d.;'3110, 4d.; 811i, 4d.; 8112, 4d.; 3113, 1s.; 316, 8d.; 8117, 10d.; 8118,, 
6d.; 3121, 4d.; 3127, 10d.; 3135, 1s. 2d.;' $138, 4d.; 3152, 10d.; 3155, 1s.; 
8162, 4d.; 8243, 18.; 8574, 10d.; 4429, 8d.; 134, Is. 


«"« Specifications will be forwarded by post from the Patent-office on 


receipt of the amount of price and Sums ex 1s. must be 
Tonstbeod .4 a Order, mado pare payable at the ice, hb 
Holborn, Mr. Bennet Woodcroft, her Majesty's Patent-office, 


ampton-buildings, Chancery-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


$329. Brusues, A. Barker, Turnham Green,—Dated 23rd September, 1875. 

Water, paint, or other liquid, fluid, or matter, is supplied to the tufts 
or bristles contained in the brush board by forming the handle or stick 
with a hollow, and providing it with sues tap or valve communica‘ 
with a reservoir or main supply by means of tu or hose, or equivalen’ 

tri In anoth dification a pipe or tube passes down the 

stick or handle outside, and terminates at its lower end in a nozzle, 
rosejet, spreader, or other exit, in, against, or over the brush board. 
38326. Vatves, F. E. Saxby, Liverpool.—Dated 23rd September, 1875. 

This invention consists of a kind of throttle valve bined with a 

unger valve, so constructed and a ed that any increase in the 
velocity or force of the steam or other fluid causes an instantaneous 
closing of the throttle valve, and any decrease in such velocity or force 
causes a corresponding opening of the said valve; and thus when the 
valve is once set toa certain number of revolutions per minute, any altera- 
tion in that speed would produce such a variation in the aperture of the 
valve as will immediately bring the engine back to its normal speed, and 
thus this combined valve forms a perfect governor for engines or machines 
of the above class. 
3327. Dry Asu CLosets, J. E. Seddon and C. Ellis, Bolton.—Dated 23rd 

1875. 


September, . 
This invention relates, First, to apparatus for receiving, sifting, and 
distributing the ashes; and Secondly, toa flanged slab placed in the 
foundation beneath the seat to insure the correct position of the pan or 
night soil receptacle. 








83328. Dryine Fasrics, 8. Knowles, Tottington, and J. Kay, Bury, Lan- 
caster.—Dated 23rd September, 1875. 

These aeeevensnte in apparatus for drying and stretching consist in 
certain additions to the apparatus for which letters omy were granted 
to the inventors on the 22nd day of October, 1874, No. 3636. In drying 
fibrous materials they convey the sheet of fibres over a perforated plate 
form: the roof of the hot air chamber. When these improvements are 
applied to steaming or to ageing woven fabrics they apply a steam box 
with partitions uader the chamber containing the steam chests. 


3330. Rattway Sueeprers, S. Aldred, Charlton.—Dated 23rd September, 
1875. 


This provisional specification describes improvements in bowl or pot 
sleepers. The sleepers are strengthened by wrought iron bars, on to 
which the cast iron is run, the sleepers have also other peculiarities. 
3331. Skxares, W. Baker, Bishopsgate.—Dated 23rd September, 1875. 

This invention mainly consists of casting or fixing at the sole of the 
skate a box for each pair of wheels, which box is hollowed out at the top, 
and has opening through to the lower part of the same, said lower part 
resting on a seat on the axle, which has an opening corresponding to that 
in the box. Through the opening in the box and also the axle a bolt is 
passed, being fastened at the seat on the axle by a pin or bolt, The 
upper of the bolt is furnished with a cross piece or tongue, which rests 
in the hollow of the box, and furnished on either side by suitable springs. 
Another form described consists of the hollow being at the lower instead 
of the upper part of box. 

3332. Sroprerinc Borr.ies, G. Gibbs, Hunslet.—Dated 23rd September, 
1875. 

Thé feature of novelty of this invention consists in making the necks 
of bottles to contain effervescing liquids taper downwards and having a 
ledge of any suitable shape. A ball of india-rubber or other suitable 
material is introduced into the bottle and will serve as a stopper by 
being forced against the ledge aforesaid by the pressure of the gas in the 


liquid, 
3333. Brooms, J. Ascough, Handsworth.—Dated 23rd September, 1875. 

This invention refers to the employment in the manufacture of brooms 
and brushes of certain species of grasses, alone or in combination with 
other fibres. The invention also relates to the formation of tufts, the 
binding of these with iron or steel, their conveyance to the holes or per- 
forations by magnetic power, and their fixture in the stock. The in- 
vention also relates to the manufacture of brooms and brushes on the 
drawn principle by means of a machine the parts of which are similar to 
those used for braiding and sewing. 

3334. Inpicatino THE ILLUMINATING Power oF Gas, W. 7 Sugg, Vincent- 
street, Westminster. —Dated 24th September, 1875. 

This invention is based upon the fact that to maintain a flame of a 
certain height a quantity of gas proportionate to its quality will be con- 
sumed in a given time, and consists of a meter to which gas is admitted 
and the drum made to revolve, the gas passing from it through two 
yovernors fixed to the meter. The first governor regulates the pressure, 
and the second one corrects any irregularities the first one may have 
failed to meet. The gas from the governors flows to an argand burner 
by way of a standard fixed to the top of the meter, and fitted with a cock, 
handle, and pointer, and quadrant or divided arc, The standard has also 
attached to it a frame carrying a horizontal wire and coloured glass plate, 
to and by which the flame from the burneris adjusted. The pipe connect- 
ing the supply pipe, meter, and governors together has inserted in it ata 
suitable point a bye-pass or three-way cock, so that the gas may pass 
directly to the governors and thence to the burner, or it may proceed 
first through the meter before reaching the governors. To test the 
illuminating power the gas is first admitted from the supply pi 
through the governors to the burner where the gas is lighted, and the 
tlame adjusted to the height of three inches. The bye-pass is then 
turned so as to permit the gas to flow through the meter, when by 
observations of one minute the quantity of gas consumed and the 
illuminating power in parliamentary sperm candles will be indicated by 
the pointer on the dial, which is suitably marked for that purpose. 
3335. Sionattina on Raitways, W. A. Gilbee, Finsbury.—Dated 24th 

September, 1875. 

This invention consists in improvements in and apparatus for electric 
signalling on railways, whereby communication is effected between a 
moving train and the stations between which it is moving ; also with the 

nal boxes and with the train before and behind on the same line of 

ls ; and at each station, signal box, and train in motion, is placed an 
instrument for indicating, by means of hands, the motion and speed of 
each train. 
3337. Tuverss, J. Reynolds, Birmingham.—Dated 24th September, 1875. 

Tuis invention refers tu such tuyeres as do not require water to keep 
them cool, and consists principally in controlling and shutting off the 
blast, breaking up the clinkers on the hearth about the delivery pipe, and 
preventing ashes or breezes from falling into and choking the delivery 
pipe when the blast is shut off. The opening and closing of the passage 
through which the blast passes to the blast box is effected by a valve or 
sliding plate worked by a vertical lever situated in the blast box and in a 
lateral chamber of the blast box, A vertical plug is jointed to the inner 
end of the lever and works in the delivery pipe of the tuyere, which de- 
livery pipe is formed in a block surmounting the blast box. When the 
lever is depressed the valve is opened, and by the descent of the plug the 
de:ivery pipe is opened. The reverse motion of the lever shuts off the 
blast and closes the delivery pipe by the lifting of the plug, the said plug 
preventing ashes or breezes passing from the hearth into the delivery 
pipe. By lifting the lever to the required height, the plug is projected 
through the delivery pipe and clears away any clinkers which may have 
accumulated about the mouth of the blast delivery pipe. 

838338. Guucosz, J. N. Lesswore, Bow.—Dated 24th September, 1875. 

The invention consists, First, in causing the rice, or other grain or sub- 
stance, and dilute acid from which the glucose is obtained, to circulate 
continuously in the converter, whereby the process of conversion is 

erated. Secondly, in employing the same means for obtaining 
infusions or extracts for brewing‘ and other purposes, 
3339. Stoves, J. C. A. Rohde, Hamburg.—Dated 24th September, 1875. 

According to this invention air is made to enter the chimney through 
specially arranged screens, and caused to impinge against the flame for 
complete combustion. The heat ascends into a hood for warming a 


room. 
3340. Gatvanic Barrery, J. C. Fuller and G. Fuller, Fenchurch-street.— 
Dated 24th September, 1875 

According to this invention the inventors improve the regularity and 
prolong the lasting power of the battery by the employment of a column 
of mercury contained in a porous diaphragm or cell into which they 
plunge the zinc plate. 

3341. Acarm Apparatus, EF. P. H. Vaughan, Chancery-lane.—Dated 24th 
September, 1875. 

This apparatus is mainly composed of a pair of flexible metallic strips, 
communicating with an electro-magnetic bell or other similar alarm, and 
80 arranged as to be brought into contact by a prolongation of the gauge 
index or needle, whenever the latter reaches the division of the dial corre- 
sponding with the pressure to be signalled. 

a =" Dovsiina AND WINDING, R. Smith, Manchester.—Dated 24th Septem= 
1875, 


The invention consists of improvements in machinery for winding two 
on one bobbin. To obtain a longer loose end a lever comes in 
contact with the bobbin before the starting handle is released. The drag 
plate which rests on the bobbin is furnished with a projecting finger, 
which comes in contact with a stop when the bobbin holder is raised, 
thereby lifting the said plate off the bobbin. The detective levers are 
mounted on a continuous rod. 
8343. TeLecraPuic Communication, C. D. Norton, Stoke Newington, and 
J. G@. Lyle, Bishopsgate-street.—Dated 24th September, 1875. 
By means of hydraulic or pneumatic communication, through pipes 
we gt Ay — yy upon a — os = 
and floats, indicatin ressure at certain distances with a 
Seodle on dials or tablets. saline 








ConvertTinG REcIPROCAL INTO Continuous Rotary Motion, J. R. 

Turnock, a, pe Carmarthen.—Dated 24th September, 1875. 

This ape specification describes using two racks and pinions. 

roe and pinion drives during the up-stroke, the other during the 

own, 

3845. Mepicat Appuiances, H. G. Whiting, Queen Victor ia-street.—Dated 
24th September, 1875. 

This provisi pecification describes impr ts in ti 
belts and appliances, and also the use of crystals for medical pur- 
poses. 
$346. Locks, C. Schuchardt and E. Broedel, Southampton-b 

Dated 24th September, 1875. 

This invention consists in an arrang t of the lock bolts which are 
morticed out to receive the axles carrying the handle spindles to an 
arrangement by which the bolt can be moved by hand to serve the pur- 
ee of a bolt, and to an’arrangement ofa helical spring serving both 
‘or bolt and catch as well as for the key tumbler. 
$347. CLeaninG anv Parntina, J. J. Kennedy, Dublin.—Dated 24th 

September, 1875. 

The invention consists in improved means to be employed as a protec- 
tion for the operative when cleaning and painting windows and buildings, 
which may also be — as a sun blind, a fire escape, and for scaffold- 
ing, and for other useful purposes. 

83849. Sream Hammers, G. Glossop, Shefield.— Dated 24th September, 
1875. 


This invention has for its object maintaining the full pressure of steam 
from the boiler acting upon the piston of a steam hammer to nearly the 
whole extent of the stroke, in lieu of the piston being met with and 
cushioned by the steam for the return stroke, whereby a heavier blow is 
obtained than by the ord: thods; and it ists in the employ- 
ment for that purpose of an independent valve (designatd a set valve) 
in conjunction with and worked by an ordinary valve, ef an improved 
arrangement of the different inlet and outlet ports and of the exhaust 
pipes and cylinder. 
8350. Grass Furnaces, E. A. Cowpgr, Westminster.—Dated 24th September, 

1875, 

The feature of novelty which constitutes this invention is, the arrange- 
ment whereby the bridges of tank glass furnaces are kept at the required 
temperature, 


7 ae Votes, J. S. Lowe, Southampton-street.—Dated 24th Septem- 
1875. 

The apparatus consists of a box large enough for a person to step intoand 
having a movable platform resting on springs and connected by rods 
with a row of movable catches, which, when the elector enters the box, 


are pressed down to their proper position. 


oo. Puotrocrapuic Srupios, R. Slingsby, Lincoln.—Dated 24th Septem- 
”, 1875. 

The invention consists in constructing the skylight as well as the side- 
light of a studio with a double pinch or inclination inwards to the middle 
of its length where the two inclined or sloping surfaces meet at an 
angle of about 120 degrees. 
$353. Maina Iroy, S. R. Snyth, Manchester.—Dated 24th September, 

1875. 
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An improved arrangement of furnaces is described whereby the waste 
gases hitherto ordinarily blown into the atmosphere are ised and 
profitably utilised therein, Also an improved automatic agitator to be 
used in conjunction with such improved furnaces. Also an ——— 











q' g, or shaping press, which is worked by hydraulic 

power. 

3362. Canopies, A. C. Henderson, Southampton-buildings.—Dated 25th 
September, 1875. 


The improved canopies forming the subject of the present invention are 
intended to pletely close over the cot, bed, or otherwise, so as to 
protect the infant from flies and other troublesome insects, whilst at the 
same time they are perfectly healthy, by freely admitting air. These 
canopies consist of network or cther substance, which is stretched on 
arched or other shaped ribs, turning either on a common axis or on that 
of the cot ; they are divided into two a which, when open, fall on 
either side of the cot. The wibs, which are graduated in size and are 
symmetrical in form, are conhected at the line of axis of the cot bya 
screw, spring, hook, or otherwise, which closes the two parts by uniting 
them at the top. The number of ribs on each side would vary accordin; 
to the form to be given to the hood, the lower edge of which is ouaneed 
to the —s rim or band of the cot. For perambulators the canopy may 
open and close lengthwise with the carriage. For hammocks the net- 
work may be replaced by a gauze or light tissue or a musquito curtain. 
8367. Screw-cuTTING, S. H. Bailey, Salford.—Dated 25th September, 1875. 

The dies are made for use in screw-cutting or chasing machines of con- 
siderable length, and are formed with grooves designed to fit upon 
fixed studs in the die-box, the dies being held in their places by set 
screws. Each die as it becomes shorter by wear can moved inward 
from groove to groove. The dies are set up by means of an eccentric stop 
plate in the manner at present practised. 
$417. Mountine Frowers, L. LZ. Lewinsohn, Berlin.—Dated 1st October, 

1875. 





This invention relates to a machine for ‘‘ mounting ” or fixing feathers, 
buds, grasses, and other materials used inthe manufacture of feathers 
and flowers on their stems. Its main features are a spinning or thread- 
winding apparatus, stich as is used in gimp mills, a counterbalancing 
arrangement for preserving equilibrium of tension upon the wire used to 
form the stems and a support, by the aid of which complete control is 
obtained over the short piece of wiré to be spun with thread. The 
spinning apparatus aos. | set in motion the wire is drawn forward, and a 
thread is twisted round a short piece of the wire, which is then re- 
twisted with thread by drawing the wire backward ; the feather or other 
object is then put to this thread-covered part of the wire, and the 
spinning takes ge forward until the wire has attained the desired 
length, when the spinning is again operated backward for a short 





also effected by movements of parts for the first time made available for 
this purpose in this improved machine. A modified 
apparatus is aj ble to that class of i 

which the types are supplied in channels, h its own denomina~ 
tion of types, the on each other side upon side in a vertical pile 
and the lowest one being pus! ed out from beneath thepile by a plunger and 
allowed to fall ‘ha groove into a race or narrow channel as wide as 
the width of the types, which sw the t; that drop into it, and 
along which they are driven by some suitable mechanism; and the 
8 1 object thereof is to the practical difficulties which have 
been hitherto found in type-setting machines constructed upon the same 
general and to make such a machine practically operative. One of 
the great difficulties which has been encountered in constructing type- 
setting ery is, that the types, in their from their holding- 
channels to the race, are liable to be turned so that they either fail to 
pass or are turned ly around while dropping, and therefore it is 
necessary, in a practical type-setting machine, to guard the types at all 
points of their movement from their holding-channels to the race, so that 
they will be kept in a proper position. In this improved arrangement of 
apparatus that object has been accomplished by devices which are 
appropriate to the different stages of operation, and which successfully 
prevent the types from being turned. e second division of the inven- 
tion comprises the type-distributing apparatus. A column or page of 
printing types having been used for printing requires to be distributed 
into separate holders each of which contains types of one denomination 
only, preparatory to a second setting of them for a new use. Ordinarily 
this operation performed by hand; and although wany attempts 
have m made to do it by machinery, the difficulties attending it 
are so great that none of the machines have been sufficiently practical 
to supersede manual labour. The improved machine or apparatus 
is designed to overcome these difficulties, and to distribute type 
automatically from a column into the separate channels of a case, in which 
they are so arranged as to be ready for use in the automatic type-setter. 
The series of operations by which this result is produced are these :— 
First, a line of t is separated from the column of which it forms a 
part, and by itself is presented to the action of the machine for distribu- 
tion. Secondly, a — type is separated from the end of the line, and 
forced into the hold of a travelling carrier, which receives it and trans- 
ports it away from the point of reception, = place to another carrier, 
which in its turn repeats the movement. ly, the types thus held in, 
these carriers are moved along step by step, resting at each step; and 
while at rest subjected to the contact of feelers (of which there are as 
many as there are denominations of types to be distributed), wiich are 
brought against the exposed edges of the ype, and which ascertain the 
denomination of the type by entering, or f; ng to enter, notches cut in 
the edges of the ed different positi and diff t combinations 
for different denominations of type. Fourthly, when a type is brought 
in front of a feeler, the projections of which match the notches cut in its 
edge, a hook moving with the feeling apparatus is allowed to fall and 
catch a sliding ejector in the carrier, against which the type is supported; 
and as the feeling apparatus is withdrawn, the hook pulls the sliding 
ejector forward, and thus forces the type from the carrier and permits it 
to enter the mouth of a conductor, through which it drops into the 
appropriate one of a series of channels constituting a case placed at the 
bottom ends of the type conductors. Fifthly, when in the said channel 
the type is pushed along far enough to make room for the next 
one which may drop; and as each succeeding one drops, the whole row in 
that channel is pushed along a distance equal to the thickness of the said 
type last entering and there left. When the case is full, it may be 
removed and placed in a setting machine. The invention involved in 
this machine consists in the mode of operation by which the types are 
selected and distributed ; which mode of operation admits of the use of a 
great variety of equivalent mechanical devices without changing its novel 
and substantial character. 


1257. Ruppers, H. J. Haddan, Strand.—Dated 24th March, 1876. 

Rendering rudders removable and capable of being replaced at sea from 
the deck of the vessel. 

1274. VarnisHine CartrinGE Cases, W. R. Lake, Southampton-buildings. 
—Dated 24th March, 1876. 

This invention has for its object the coating of the inside of metallic 
cartridge shells or cases with varnish to prevent any injurious action of 
the metal upon the powder or fulminate. This coating has heretofore 
been done by hand, and has been a laborious process. There is also great 
uncertainty whether the work has been thoroughiy performed, and an 
even coating of varnish spread over the entire inner surface of the 
cartridge case. The said invention is intended to obviate these diffi- 
culties, and to perform the operation in a more rapid, thorough, and 
workmanlike manner, and it consists in a machine, tne construction and 
operation of which will be hereinafter described. 

3354. Inrensiryine Corts, F. Rooke, Stonehouse, Devon.—Dated 25th 
September, 1878. ‘ 

This invention relates to av intensifying coil for electric circuits, the 
core of which is made of a continuous iron wire wound lengthwise on a 
wooden diaphragm, the insulated electric wire being coiled on this coir. 
It relates also to a contact breaker consisting of a horseshoe-shaped bar 
of iron with an electric coil on one of its limbs, and an armature facing 
this limb fixed on a spring secured to the other limb. 

83856. Sionatitne 1s Raitway Trains, J. Law, Cleckheaton.—Dated 25th 
September, 1875. 

The object of this is, that by the application of simple ap tus the 
cord communicator ordinarily used may be instantly available from the 
interior of any compartment of a carriage or —— and the delay and 
danger occasioned by the ordinary way of using the cord by pulling by 
hand may be avoided and rendered no longer necessary; and further that 
the apparatus applied shall also indicate and point out from which par- 
ticular compartment the signal proceeded. 

3857. ArcHITECcTURAL AyD Buitpine Constructions, 7. Hyati, Gloucester- 
gardens.—Dated 25th September, 1875. 

This invention relates architecturally to improvements in ne 
materials and construction with reference to design and effect, produce: 
by shaping, ornamenting, and arranging the materials in roofs, floors, 











distance to form the place where the next feather is to 

When, in this manner, the wire mounted with feathers becomes of a 

certain regulated length it is cut from the machine, and so on. This wire 

being then again cu‘ at the places where the feathers are attached, the 

feathers are obtained perfectly mounted. 

3679. Treatine Hives, J. M. Jones, Wrexham. — Dated 23rd October, 
1875. 


These improvements relate to performing the various operations on 
hides, skins, and leather, known as fleshing, dding, or cl ing, 
striking out or slicking, skiving, unhairing, laying out, sizing, or coverin 
with liquid, finishing or glazing, by means of rollers furnished with strips 
of metal arranged spirally on their faces, curried in a movable frame, so 
that they may be brought into contact with the substances to be operated 
on as required ; these substances are carried under the rollers by means 
of an endless band. Also in arranging other rollers for the purposes of 
travelling and cleansing the said band, and glazing, finishing, or colouring 
the said subst when required 

1197. Umpretias, J. P. Onderdonk, Philadelphia.—Dated 20th March, 

87 








1876. 

These consist in dispensing altogether with sewing or pasting as a 
means of uniting together the sectors of umbrella coverings, and of 
attaching them to the frames; and in attaching the previously cut out 
sectors at one and the same time together, and to the frame by clamps, 
clutches, catches, springs, teeth, or wires. These further consist in a 
duplex rib for umbrellas, composed of two parts, between and around 
which the —- of the sectors of covering pass or are wrapped, by which 
they are neatly and effectively attached together, and to which they are 
secured by elastic or forced pressure exerted by the 1ibs, or by tongues, 
teeth, or points upon one part, taking into corresponding grooves, seats, 
or depressions upon the other, whose action is either to perforate, wedge, 
or otherwise retain. 

1287. Spinnino, A. M. Clark, Chancery-lane.—Dated 23rd March, 1876. 

This invention consists in the mode of delivering and drawing the 
roving and winding the spun yarn on to the continuously revolving 
spindle directly from the delivery rollers, for which purpose the delivery 
rollers are placed on rocking bars, together with the drum which supplies 
the roving to the delivering rollers. 

1238. Enapvine Persons To Enter Piaces Fittep with Smoke, £. @. 
Brewer, Chancery-lane.— Dated 23rd March, 1876. 

A cap or hat with internal webbing resting on top of the head. Air 
drawn in through smoke filtering appliances; smoke excluded by mantle 
fastened by a string to the neck uf the wearer; refreshing vapours sup- 
plied to the nose; lantern fitted with smoke filter. 

1255. Serrine Types, B. Hunt, Serle-street.—Dated 24th March, 1876. 

This invention relates to improved machinery or apparatus for setting 
and distributing types. The object of the first division of the invention 
is the arranging and constructing of a type setting machine or apparatus 
which will set up type in a line, letter by letter, as the keys upon a key- 

rd are successively touched, and which will make up the matter in 
column as it ia set up. This machine or apparatus thay be divided into 
two parts, which are capable of being use independently of each other, 
and which constitute a perfect type setting ine when brought into 
co-operation. The first of these parts performs the office of separating single 
t rom separate rows of types in acase in which they have been 
P , and er in a line properly composed for making up 
nto a column ; and the second of these parts relates to the apparatus for 
automatically making up into a column the line of which has been 
set by the setting apparatus. The invention involved in this machine 
consists in the method by which types are taken out of a case and set up 
into a line, and which is effected by a series of movements; and also in 
the method in which lines of type are made up into a column, which is 





windows, and other parts of buildings, and in building constructions 

relates to methods of uniting the materials and disposing of them with 

reference to rigidity and strength to produce in sume cases water-tight 

structures. 

3358. Su_pates or Sopa anv Porassa, 7. Robinson, Widnes.—Dated 25th 
September, 1875. 

This consists in drying and caking damp chlorides on an annular rotat- 
ing heated’ plate. The caked chloride is cut into pieces by cutters during 
the revolution of the said plate, the said pieces are then removed by han 
or appliances and are if desired further broken by passing between rollers. 
A layer of dry chloride is preferably placed in direct contact with the 
plate and beneath the damp chloride. 

3859. PortaBte Fountaiss, H. Schildberg, Moorgate-street.—Dated 25th 
September, 1875. 

The novelty in this case consists in forcing the liquid through the jet 
ipes by means of a kind of aquatic bellows operated by a spiral spring. 
he apparatus is so arranged that the said spiral spring or motive power 

is depressed or made ready for operating the fountain by simply pressing, 
pulling, or turning a lever, rod or framing; the said operation at the same 
time causing the liquid to pass from the reservoir into the chamber or 
bellows provided for that purpose. 

8860. Horse Cottars, J. Carr, Askern—Dated 25th September, 1875. 

This consists in constructing such collars in sections, so that one or more 
sections may be removed and all pressure taken away from the shoulders 
of the horse wearing it at any desirable place or places ; and is especial! 

dapted and intended to be used on horses having sore shoulders, whic. 
by the continual contact and friction of an ordinary collar are prevented 
from healing. 
3361. Tram Wacon, J. Simmons, Queen Anne's-gate.—Dated 25th Seplember, 
1875. ; 

According to this invention the truck body is hinged in a peculiar 
manner on an intermediate frame swivelled upon the main frame, and 
can be removed therefrom. The body. can be tipped to an angle at 
which all the contents become dislodged at the side or at the end without 
manual labour. 


8363. Bricks, J. L. Tebbutt, Balsall Heath, and A. Wade, Birmingham. 
—Dated 25th September, 1875. k 
This invention consists in anes bricks and like articles from a com- 
ition consisting essentially of ashes or cinders, marl, sand or gravel, 
me, and Portland cement, to which is added a solution of alum, rock 
salt, and size, together with a mineral or earthy colouring matter. The 
materials are ground into powder and thoroughly mixed and made into 
a plastic mass in an ordinary mortar mill, and as soon as the mixing of 
the plastic mass has been perfected it is removed from the mill and 
- moulded into bricks or other articles. The moulded bricks are com’ 
as they are removed from the moulds, and are ex to the air for 
twenty-four hours, and afterwards gradually heated in a hot air stove 
for twenty-four hours. The bricks and other articles are thus finished 
and are ready for use. 

3865. Kins, J. Hall, Woodville.—Dated 25th September, 1875. 
Each kiln is formed with a series of fire holes arran 
distances apart all along one side, ané on the opposity side is provided a 
corresponding series of chimneys, and the heated gases can pars from the 
fires across the kiln amongst the goods to be burned and so to the chimneys. 
Several such kilns are constructed side by side, and underground flues 
are provided connecting the kilns together. The tues pass out from 
one kiln in the spaces between the chimneys, and enter the other kiln in 
the between the fire holes. the chimneys and the fluez are 
fitted with dampers, and when it is wished to the heat fromm one 





at equal 





kiln 'to another, the chimney dampers of the first kiln are closed and the 
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dampers in the connecting flues are opened. Ip Se meg the best may 


when desired be caused to pass through several kilns in succession. 
Protection walls are built up within the kilns to 't the heat from 
Ss Seegerne Se Sats toach Seginging bee Sisbctly upon 
os Gymnastic APPARATUS, G. Oliver, City-road.— Dated 25th September, 
1875. 
This invention relates to improvements on the invention for which 


letters granted to the i t , bearing date May 6th, 1871, 
No. 1234, and consists mainly in enclosing the lage of springs in a 

passing the wire (by which the performer is 
directly above the 








this means the may 
height is noi sufficient to admit of a vertical 
Moreover the employment of a single sora only is necessary 
of several as hitherto. The invention consists in an improved spring 
mattress which is mounted on a backing of canvas or wood sustained by 
ropes are joined under- 
neath the mattress by india-rubber springs. A rack and pawl arrange- 
ment whereby the mattress may be retained after the performer has 
alighted thereon is descrived. : 
3368. Roitixe Iron, W. Brownkill, jun., and T. H. Smith, Walsall.— 
Dated 27th September, 1875. 

This invention consists in the use of an additional differential roll in 
the process of rolling iron or other metals, such additional roll being 
increased in size from the middie roll, and which said middle roll is 
larger than the next. so as to create a draught on the metal during the 
process of rolling. The said additional differential roll with the other 
rolls may be shortened one half in length and yet capable of doing more 
work than by the manner of working with the rolls now in use. The 
said rolls are grooved in such unison that strips or bars of iron or other 
metal may be rolled and worked on the edges as well as on the face, an 
advantage much desired for many purposes, such as strip iron for subse- 
quent welding into lap or jump joint tubes for gas or other uses, in 
which case they purpose not only feathering the edges for lap jointed 
tubes, but bending strips into skelps at the same time as they are 
delivered from the rolls, and which process of rolling also applies to the 
rolling of hoop, strip, or bar iron, or metal for other requirements, the 
said rolled metal being greatly improved by being worked on the edges 
as on the face. 

3369. Arriat Vessers, A. C. Henderson, Southampton-buildings. --Dated 
27th September, 1875. 

: The aerial vessel, the subject of the present invention, is suspended to 
the axes of two wheel propellers; these consist of large air and water- 
tight drums of a sufficient diameter and size as to always maintain the 
vessel above the water, and they may or may not be provided with 
peddles ; the axis of each wheel is independent and worked by a separate 

e, by this means the wheels may be turned in opposite directions 
when necessary for guiding the vessel, and thus obviating the employ- 
ment of a rudder. The machines forming the motive power of the pro- 
pellers are supported within the vessel and may be oscillating or other- 
wise, and are 7 ant a power that although worked at a mean speed, by 
reason of the great size of the wheels the vessel is impelled at a rate not 
hitherto attained. 

3370. Rive anp Trave iter Turosties, £. Grether, Manchester.—Dated 
27th September, 1875. 

This invention relates to ring and traveller throstles. First, the rings 
are made of glass or earthenware. Secondly, a collar or hollow spindle 
and an oil Suber cover prevent s sindls frem rising. Thirdly, a 
reservoir is formed at bottom ef spindle and channels convey the oil to 
top of spindle and back again. Fourthly, the ring holders consist of 
adjustable plates which are formed with turned-up lips to receive the 
rings. Fifthly, clips or collars formed with holding necks catch the 
threads when the rail is lowered. An eccentric and link are employed 
to lower the rail. 

3371. Ixvicoratinc Beverace, J. P. Eccles, Liverpool.—Dated 27th Sep- 
tember, 1875. 

The peculiarity of this liquor consists in its combining the nutritive 
qualities of beef extract with the strengthening one of wine and the tonic 
ones of cinchona. At the same time producing a wine that will keep in 
any climate, and that is agreeable to the palate. 
$772. Licutine anp Heatine, W. Boyd, Forest Hill.—Dated 27th Sep- 

tember, 1875. 

This invention relates te an improved lighting and heating apparatus 
to be placed in any convenient part of an apartment or building and 
from which the light and heat alone will be given to the apartment, the 
whole of the products of combustion being carried to the outside of the 
building. The apparatus is composed of an inner and an outer chamber, 
the inner chambrr being open at bottom and top, but the outer 
chamber closed a’ the top, and having near its base an opening 
or openings fitted with metal pipes or elastic tubes. The base sup- 
porting these chambers also carrics a gas or an oil burner placed 
within the inner chamber, and if desired a gas and air burner or burners. 
The chambers are made preferably of a cylindrical form and of white or 
of coloured glass or a semi-opaque material, in order that the apparatus 
may be used both for lighting and heating. Oxygen is admitted at the 
bottom of the inner chamber, and the heated air and products of combus- 
tion passing up this chamber are drawn between it and the outer cham- 
ber and thence to the chimney or other outlet. 

3873. Locomorrve Tramway Carriaces, G. P. Harding, Old Jewry.— 
Dated 27th September, 1875. 

This invention describes a means of getting rid of smoke and vapour 
sO as not to annoy passengers, by means of a horizontal chimney te 
the carriage, and also provides supplementary wheels to cause greater 
adhesion in mounting gradients, and also slow gearing for the same pur- 


pose, 
3874. Evecrric Te.ecrapns, J. Muirhead, Wimbledon.—Dated 27th Sep- 
tember, 1875. , 

This provisional specification describes methods of constructing artifi- 
cial lines suitable for use in duplex telegraphy through cables. Also vari- 
ous devices for eliminating the disturbances or kinks which have been 
found to interfere with the success of duplex working through cables. 
Also a method of working the artificial line when the main line is con- 
nected at both ends with condensers. Also a method of substituting a 
coil of high resistance and great capacity for a condenser in ordinary 
working. 

3375. Prisons, F. Harris, Southampton-buildings.—Dated 27th September, 
1875. 


The invention consists in the construction of prisons and other build- 
ings, whereby they are rendered much more secure than heretofore, and 
- is given when an attempt is made to break through the 
wall. 

3376. Feepinc Water To Steam Borers, E. Flint, Manchester, and R. 
Harlow, Heaton Norris.—Dated 27th September, 1875. 

The feature of novelty in this invention consists of an equilibrium 
valve mounted in a suitable chamber and connected to a counter-balance 
lever situated inside the boiler. A stone or other suitable float at one 
extremity of this lever floats in the water and rises and falls with the 
water line so regulating the opening and closing of the equilibrium valve 
which admits the feed water. The maximum opening and also the 
closing of such valve being also provided for by a suitable screwed spindle. 
3377. Rerriczrators, J. Allegretti, New York.—Dated 27th September, 

1875 


This invention consists in an improved arrangement of the preserving 
chamber in which is placed any perishable article with the cooling or 
external chamber, whereby a great degree of cold can be secured and 
made effective at comparatively trifling expense; and also in an improved 
mode of securing effective ventilation in and through the preserving 
chamber which is aiso of an improved construction. 

3378. Rotary Vatves, J. C. Willoughby, Nottingham.—Dated 28th Sep- 
tember, 1875. 

The inventor employs an axle passing through the steam chest, at each 
end of which he secures a dise which revolves with the axle. These discs 
open and close the inlet and outlet ports,and are each covered with 
a cap and stuffing-box. The axle is driven by a bevel wheel gearing into 
a similar wheel on the crank shaft ; the boss of one wheel is slotted to 
receive pins, on which it turns partly round by a hand lever to reverse 
the valves. 
~~. APPLYING Size, R. Fergusson, Manchester.—Dated 28th September, 

1875. 

This invention consists in applying the size or colouring matter to the 
hanks of yarns or threads when distended on the ordinary stretching 
rollers, by means of a roller or brush revolving in a trough containing 
the size or colouring matter. 


3380. Sewinc Macnines, 7. McGrah, Shefield.—Dated 28th September, 
1875 


The improvements consist of an improved method of winding shuttle 
spools in sewing machines by means of a self-acting oscillating thread 
guide and an arrangement of spool holder by means of a latch and spring 
8o as tostop the process of winding when the spool is fully wound. 


— CINDER Sirrers, C. G. Poupard, Stratford.—Dated 28th September, 
io. 


The invention consists of a cinder sifter composed of two metal pans 
placed one above the other, the uppermost one being provided with a wire 
network bottem upon which the cinders fall and are preserved, whilst 
the lower pan, the bottom of which is solid, serves as a receptacle for the 
ashes and other refuse which fall through such wire network thereon. 





A modification thereof is also described adapted to kitchen ranges, 
wherein the lower metal is em- 


ee ee ee ee 
hich in this is raised three to it 
oS om upon legs permi 


8382. App.yinc Macyetism, W. P. Lyons, Barnsbury.—Dated 28th Septem= 


The im: are, First, arranging magnets in groups in or on a 
fabric to give them collectively various degrees of cy. ae 


stocks of brushes magnetic tubes, rods, bars, or plates. Fourthly, making 
currycombs magnetic in the parts which contain the teeth thereof or 
inserting magnetic of metal between the rows of teeth. Fifthly, 
mal floors magnetic by applying thereto magnetic bars. wires, or 
ribbons of steel with keepers of soft iron. Sixthly, applying magnetised 
springs to sofas, chairs, and such like articles. Seventhly, “ppl ing 
etised steel soe to respirators. Lastly, adapting magnets for local 
application when brought together by forming them with one end termi- 
nating in a-balf circle. 
. Printinc Saow Carns, J. Manning, Gray’s-inn-lane.—Dated 28th 
September, 1875. 
The process of yoodncing these cards, tablets, and other such articles is 
Pieces ‘oil and card are placed on a cardboard which 
is then to be well rolled. The design is then to be drawn on the stone, 
filling up the parts wanted to be embossed, then cover with Brunswick 
black, and when dry a bank of wax is made round the drawing, then 
nitric acid diluted with water until the stone is bitten sufficiently deep, 
then the work is polished off with snake stone, leaving the face of the 
stone quite clean, then there is added what work is required on the face 
with litho ink and cover it with gum, when dry a retransfer roller is to 
be passed over the face of the stone and the work will be restored 
The stone is then to be a in an ordinary litho press and printed 
in the ordinary way. The design may be bronzed in the usual manner. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTs. © 

(From our own Correspondent.) 

WE have again passed through a very guiet week in the industries 
of this part of the kingdom. The demand for coal for household 
aan ae has been kept up by reason of the delayed warm weather, 

ut there has been scarcely any inquiry expressed by the ironwerks. 

The collieries are very badly off for work, and the colliers and their 

families are suffering much distress, 

Nothing better can be said of the people employed about the 
blast furnaces and the mills and forges. In both these departments 
more hands are without employment almost weekly. Two more 
blast furnaces have been put out since my last report. One ef the 
furnaces at the Old Level, near to Brierly Hill, belonging to Mr. 
Jas. Holcroft, and a furnace at Moxley belonging to Mr. Rose, are 
the two to which I refer. Nearer to Wolverhampton a third 
furnace is on the point of blowing out. The make of pig iron has 
been reduced from 12,000 to 6000 tons per week, and the output of 
finished iron has been reduced to below one-half the usual make. 
The two furnaces which have just been blown out are waiting till 
the miners are prepared to work longer hours, and the current 
very heavy expenses of carrying on the pits thereby largely reduced. 
When this period will have arrived is quite another matter. 
Further on it will be seen that the action which the colliers are 
now taking would seem to indicate that that period will follow 
only upon a largely increased amount of suffering among the colliery 
population. 

In those instances in which puddlers were last week set on, work 
has this week been continued up to to-day (Thursday), when the 
men will be paid for what they have done since their re-engagement 
at the rate of 8s. 9d. perton. The instances, however, in which 
the men have this week been altogether unemployed have been 
more numerous than those in which men have been kept at work 
who, but for the lower wages, would not have been at all employed 
This has arisen out of the fact that mill and forge proprietors 
having no orders on their books worth starting with have preferred 
to wholly close certain portions of their works this week than go 
on only a portion of the week, since it is impossible to employ 
youthful labour on Good Friday. Such has been the desire of iron- 
masters to keep their men together, that employment has been 
found for them during the last few days wherever it was at all 
prudent to make in anticipation of future orders. Generally 
stocks of puddled iron are heavy, and in some instances unpre- 
cedentedly so, the bars overflowing the works and lying in heaps 
outside. 

The reduction in Channock Chase coal, which I noticed last 
week, makes the alteration in the prices of the Cannock Chase 
Company to have been :—Best yard coal, from 14s. 6d. to 12s. 6d. ; 
best deep coal and deep lumps, from 15s. 6d. to 13s. ; deep rough 
slack, from 11s. to 10s.; best shallow coal and lumps, from 14s. to 
lls. ; hard coal, from 11s, to 12s.; old Park, from 10s. to 9s. ; 
new mine, from 9s. to 8s. ; rough slack, from 7s. 6d. to 6s. 6d. ; 
fine slack remaining the same, at 5s.; seconds, hard coal, is 7s. 6d., 
and screenings are 4s. 

Yesterday afternoon the Wolverhampton quarterly meeting was 
well attended. The Lilleshall Company announced a reduction of 
10s. per ton in both hot and cold blast pipes. Earl Dudley has 
not yet reduced coal or iron, but prices are all weaker. A meeting 
to consider blast furnacemen’s wages will’be held in Birmingham 
to-day, Thursday. On Tuesday, a boiler at Mr. William Timmins’ 
Works, Dudley, exploded, seriously injuring four persons, and 
doing much damage. 

The first fully constituted meeting of the Mill and Forge Wages’ 
Board was held on Friday last, under the presidency of Mr. Joseph 
Chamberlain, Mayor of Birmingham. Mr. J. P. Hunt, chairman 
of the employers’ section, said that for some time Staffordshire 
Ironmasters had been suffering from a most serious depression 
in trade, aggravated by the almost complete cessation in the 
demand for rails, by which the production of the rail mills 
had been thrown into the ordinary bar iron trade, causing 
Staffordshire, which was essentially a merchant iron-producing 
district, to suffer from the unwonted competition of the North of 
England, South Wales, Belgium, &c. That competition had 
driven down bars to a point at which they were not remunerative. 
He was told that good bar iron was being imported into the 
Staffordshire district at £7 per ton. The price for puddling in the 
North of England was now 8s. 3d. per ton, and in South Wales 
from 5s, 2d. to 7s. 7d. In Belgium he was told the men were 
working for 3f., or 2s. 6d. per day ; and in the United States men 
were not earning more than one dollar in depreciated currency. 
Could South Staffordshire makers compete with iron made at 
those rates? In 1868 and 1869 puddling was 7s. 6d. per ton; in 
1870-71, 8s 6d.; cnd he had no hesitation in saying that in those 

ears the ironworkers earned more than they had done during the 
ast twelve months. The average rate of puddling for the last 
thirty-one years was 8s, 11°443d. per ton; for twenty-one years— 
from 1850 to 1870—8s. 5°786d. per ton. Would anyone say that 
the owners of ironworks were now making avything like the profit 
they did from 1868 to 1871, or that they had done, on an average, 
during the last thirty years? It was patent that if they were not 
working at an absolute loss they were making no profits. Mr. 

Hunt further stated that foreign iron was gradually but surely 

being introduced into the district, that if the present high rate of 

ironworkers’ wages continued it would be impossible for Stafford- 
shire to hold her own, and that under the operation of the old 
sliding scale wages would be reduced 124 percent. Taking all these 
circumstances into consideration, he proposed that the board should 
make such an alteration in wages as would give relief to the trade. 

Mr. Capper, on behalf of the men, contended that the reasons 

iven by the employers for a reduction of wages were insufficient. 

he operatives, he said, admitted that trade was depressed, but 
during the last two and a-half years, with a view of assisting the 
employers and to afford relief, they had submitted to reducti 








decided to leave the question as to whether there should be a 
reduction of wages, if so to what extent, with the . 
a is, a m of wages necessary, 

to the condition of trade, and in order to enable emf 

to meet competition to which they are j 


districts ; secon 

on the ton of pu ; third, that the reduction shall take effect 
from and after the last week in the current month ; and — 
that it shall continue in force until the 1st October next, when 
may be reconsidered by the board upon seven days’ n being 
given on behalf of either employers or employed. The effect 
the award will be to make puddlers’ wages 8s. 9d. ton for the 
next five months certain, and to give employers during that 
period to the extent of from 3s. to 4s, on the ton of manufac- 
tured iron. 

No great ple will be expressed that the colliers should not 
have relished the plain ing of those of the ironworks who, at 
a recent meeting, declared + where the ironmasters most 
needed help in the matter of reduced expenses was at the colliery. 
The remark emanated from a prominent ironworker at a mevting 
of the Iron Rollers’ Association. uent meetings of colliers 
have since been held, and the iron rollers have been scolded for 
what they did. Of course the colliers decline to admit that they 
ought to be called upon to work more than eight hours a day. 
Nay, they threaten that rather than work even nine hours, 
they will endure a lockout, and they have specified the 
capabilities of their endurance, which they set down at M4 vk | 
weeks.” The rollers are not, however, to be intimida 
On Saturday there was another meeting of their association ; 
what was before said, was said again, and the resolutions 
of the colliers were met by a counter resolution from the 
rollers, who defended their leader. The colliers had twitted 
the rollers that they were some of them earning 30s. aday. It 
was not denied that it was possible fora roller to make this money, 
though it was not admitted. But the colliers’ Roland was met 
with this Oliver from the rollers, that, if the colliers would work 
as many hours as the rollers, they might earn as much money. 
They were not the friends of the collier who advised him to do 
nothing and have nothing. f 

The quarterly meeting of the North Staffordshire coal and iron- 
masters was held last Thursday. Orders were still very scarce, 
trade was reported unimproved, and in a worse condition than it 
has been for years. This was attributed to the great cost of 
labour, and the impossibility of obtaining remunerative prices for 
finished iron. The majority of the work of the district was =. 
nounced to be ee wan, profitless, It was decided to peti’ 
Parliament to inquire how far this had resulted from the operation 
of recent legislation. Most of the manufacturers in Birmingham 
keep fairly engaged upon home orders mainly. The hollow-ware 
manufacturers have determined to make no alteration in their 
prices during the ensuing quarter. tA: R 

John Henry Poole, wire manufacturer, of Princip-street, Bir- 
mingham, trading as “‘J. H. Poole and Co.,” has filed his petition 
for liquidation. The liabilities are estimated at £10,000, and the 
assets at £6000. ben 

The wrought chain makers of Cradley Heath and district have 
unanimously determined that “they, having passed through the 
worst of the trade times, cannot now consent to any reduction in 
their wages.” . 

A large number of miners at Bedworth, Warwickshire, who 
recently received notice to terminate their contracts, were on 
Monday thrown out of work. Their employers allege that this 
step has become necessary through continued depression in trade ; 
but they lately a to the men that if they could show them 
a cheaper way of putting the coals into the market they might go 
on. ey employers subsequently intimated their intention to 
enforce a considerable reduction in wages. The men have decided 
to lay their case before a meeting of the Central Board of the 
Miners’ National Union. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

WHETHER any turning point in the iron trade of this district 
will be reached when the results of the two quarterly meetings 
which are being held this week, are known, is doubtful; but as 
such buyers who have orders to give out have been ——e> 
hold them back until they know what is being done at Birmingham 
and Middlesbrough, it is only reasonable to expect that in the 
course of the next week or so a little more business will be coming 
to hand. It is scarcely possible, at any rate, that the market can 
be in a more depressed condition than at present, for at the Man- 
chester weekly meeting on Tuesday there was not only a 
small attendance, but there was little or nothing doing of 
any importance whatever; and although there have a fair 
number of inquiries for prices during the last few days, these 
have not resulted in anything, as makers do not come down 
to the figures which consumers expect. Nominally, the quotations 
of Lancashire makers are about the same as those last given, except 
perhaps that forge iron, of which there is a larger uction than 
formerly, is a trifle easier, and hasbeen sold ata little under 60s. per 
ton, delivered into the Manchester district. In Middlesbrough iron 
makers’ quotations are tolerably firm at about 57s. 3d. per ton for 
No. 3 foundry, delivered into this district, and as arule merchants 
do not seem disposed to quote much lower. The finished iron trade 
continues exceedingly flat, and reliable quotations are very difficult 
to obtain. Local makers who are very bare of orders are competing 
in the market at low prices, and I hear that ordinary Staffordshire 
bars delivered into the Manchester district have been offered at 
less than £7 10s. per ton. . 

There is no improvement in the demand for round coal, which 
moves off only very slowly, and in many cases the pits are not 
working more than two or three days per week. Prices continue 
to move gradually downwards, and list rates, as a rule, are of little 
or no value, as sellers, in many cases, are compelled to accept the 
reductions which buyers force upon them, and the sale prices are 
very irregular. In the South and West Lancashire districts and 
towards Liverpool trade is especially quiet. Best Arley coal fairly 
maintains its price, and cannot be bought for much less than 12s. 
per ton at the pit, but inferior sorts run as low as 10s. and 10s, 6d. 
per ton ; Pemberton four-feet in a few odd cases is still quoted at 
lls. per ton, but the average quotations are about 10s., and common 
qualities can be bought for 9s. 6d.; common coal ranges from 
7s. 6d. to 8s. per ton, and where there is competition less money 
than this is accepted to secure orders. Good burgy is fairly steady 
at 6s. to 6s. 3d. per ton, and good slack sells freely at 4s. 6d. per 
ton at the pit. : ; 

The shipping trade continues very inactive, and common steam 
fuel delivered at the high level, Liverpool, is offered freely at from 
7s, 9d. to 8s, per ton. vee : 

The colliery proprietors in the Tyldesley district have this week 
served notices upon their men to the effect that the existing 
arrangement with regard to wages must come to an eni, and new 
terms agreed upon, or it will be necessary to close the pits,as the 
prices now ruling in the market do not warrant a continuance of 
the present rate of wages. At one or two of the pits in the Man- 
chester district, there has been a turn out against the recent reduc- 
tion, as the men allege that their wageshad been previously re- 
duced 6 per cent. when the other pits did not move, but there is 
no general opposition to the step which the coalowners have taken. 

The half-yearly meeting of the Lancashire Certified Colliery 
Managers’ Association was held at Manchester on Le = 





which amounted on the whole to 40 per cent., and yet there had 
been no improvement in trade. They failed to see that a further 
reduction would improve trade or tend to stimulate the demand 
for iron. Wages, they contended, formed a secondary item in the 
cost of production and relief must come in a reduction in the price 
of coal, After much discussion, the employers and operatives 





tion is an outcome of the recent Mines ulation 


has been formed with the object of assisting colliery 
cases of difficulty, or where it is thought a member is c! 
anything which his fellow managers are of opinion he sh J 
charged with. The members celebrated their half- ly m 

ey enti and the usual toasts were proposed and duly respond: 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Tue principal topic of business conversation in this district just 
now is that relating to the question of getting down the miners’ 
The ironmasters are deeply interested in pee ow og 
soa that any reduction in the price of coal must itably be 
of service to them. The men employed at the various pits still 
contend that any drop in their wages would leave them with pay 
insufficient to maintaia their families respectably. The employers, 
on the other hand, state that their profits are of the most m nal 
description. One of them has put forward a statement of 
the various items comprising the cost per ton of getting coal to 
burn at his pit. The figures are as follows: coal getters’ wages, 
2s, 34d.; labour in pit, including daymen, horse drivers, 
deputies, heagen on, &c., 2s, 24d.; enginemen, screenmen, and 
loaders on surface, 103d.; timber in pit, 34d.; stores, 1}d.; weer. 
ing, tools, corves, &c., 24d.; keep of horses in pit, 34d.; coal and 
for winding and pumping engine, 8d.; coal rent royalty, ae ; 
trade and office expenses, managers’ and clerks’ salaries, Xc., 3 
making a total of 2d. per ton. The average selling price at 
this particular pit was 9s. 4d. per ton, but there being one ton of 
slack made out of every four tons raised, the actual price realised 
was 8s, 4d. per ton, to say nothing of discounts to customers, Xo. 
The slack coal is a complete drug in the market, and can hardly 
be got rid of at its normal price of 2s. 6d. to 3s. 6d. perton. A 
colliery proprietor in a letter addressed to one of the local news- 
apers asks whether the Shirland Colliery, which belongs to the 
Rtiners” Association, pays the expenses of its working ; and if not, 
why they expect other collieries to be doing better, As if in 
answer to this query, it is announced that Mr. Philip Casey, 
the manager of the Shirland Colliery, has resigned his post, and 
will shortly cease to have any connection with the place. This 
fact, amongst others, is calculated greatly to discourage the men, 
who are not by any means in a position to fight the coalowners at 
the present time. It is fully apparent to outsiders that the 
contest is one in which the men must inevitably be beaten, as the 
bination of circumst s against them. At another time 
the men may be in a better position, but at this juncture they are 
guided by new and, comparatively speaking, inexperienced leaders 
they are disorganised, and not well provided with funds. Thecoune 
of the association, then, have resolved to ask their constituents 
generally to accept a drop of 10 per cent., in the hope that by so 
doing the masters may be inclined to bring down their require- 
ments somewhat. This is being submitted to a meeting of 
the delegates at Barnsley, but up to the time of 
writing I have not heard the result. I have good grounds 
for stating, however, that the colliery proprietors have fully 
determined not to give way at all, and will insist upon the 
reduction being 15 per cent., as at first proposed. In the mean- 
time the whole district is in a state of inquietude, and there are 
at a moderate computation, about 18,000 to 20,000 men 
out of work. I find that there are 103 district lodges connected 
with the Miners’ Association. At 73 collieries notices have 
been given, whilst at 27 collieries the men have received no 
intimation other than that if the men at the associated collieries 
ve way they would be expected to do the same. At the Wars- 
Boro’ Park Colliery the reduction exacted is 10 per cent. only, 
whilst at two or three collieries the men are working at a compro- 
mise. 

The ironstone miners of South Yorkshire employed by Messrs, 
Newton, Chambers, and Co., "Thorncliffe Ironworks and Col- 
ieries, and others, have received notice of a reduction of 15 
per cent, in wages, but the matter is likely to be compromised by 
a drop of 10 per cent. : 

The question of reducing the wages of the local ironworkers is 
for the present in abeyance, or, at any rate, I hear of no rupture 
having arisen, Some of the notices have not yet expired. 
Those at the Atlas and Cyclops Works expire on Saturday 
next, as also do the notices at the Staveley Ironworks, 
Derbyshire. The whole of the mechanics, foundrymen, and 
labourers at the Sheepbridge Ironworks have now received 
fourteen days’ notices terminating contracts—doubtless prior to 
a reduction of wages. Takenas a whole, the district has not been 
in so unsettled a condition for some years as it is at the present time, 
and it appears to be by no means unlikely that some weeks may 
elapse before matters regain their customary ve order, At 
the Midland Ironworks the strike has been ended by the manager’s 
withdrawal of the obnoxious rules, and by the men agreeing to 
accept a reduction of 6d. per ton on their payments for puddling 
and millwork. In the iron trade there has been no movement of 
interest during the week. There is very little business in pig iron 
of any description, and absolutely nothing in merchant iron, there 
being an impression abroad that a reduction in prices will ke 
declared at the Staffordshire quarterly meetings on Wednesday 
and Thurs lay at Wolverhampton and Birmingham respectively. 

In the Bessemer steel departments there is a fair amount of 
activity, particularly in respect of steel rails, which are now quoted 
at prices which enable the local producers to take orders in the 
face of the competition of other home districts as well as against 
Belgian, French, and German competitors. 

There has been a revision in Millom hematite pig quotations, 
No. 1 Bessemer being now 77s. 6d.; No. 2, 75s.; and No. 3, 
72s, 6d. ; whilst ordinary No. 3 is 72s, 6d.; No. 4, 71s. 6d.; No. 5, 
71s. 6d. ; mottled, 75s. ; and white, 70s. per ton. In ordinary 
local and district pig there is a tentative weakness of about 1s. 
per ton, but no quotable drop. 

The Board of Trade returns for March again record a great 
falling off in the value of our leading exports, principally with 
the United States, Russia, Germany, and other European coun- 
tries. Statistics from other countries, however, prove that similar 
effects are being felt all over the world, so that our trade depres- 
sion is by no means singular, but is merely part of a great wave 
of depression which has spread all over the globe. It should be 
stated, however, that we continue tc increase our exports of coal 
and coke, the quantity for March being 175,698 tons in excess of 
the total for the same month of last year. 

A pit sinker named Thomas Gelder, aged 33, was killed by a 
dynamite explosion at the Monckton Main Colliery on Thursday. 
He had been drying dynamite cartridges in a bucket, and poured 
the residuum into the fire, hence the explosion. 

A considerable number of Sheffield consignments have been sent 
off to the Philadelphia Centennial, and it is thought very probable 

hat in two or three classes they will ‘‘ take adeal o’ beatin’.” The 
edge tools sent are by the best makers, as also are the cutlery 
exhibits, the stove-grates, and a number of miscellaneous manu- 
factures, 

The half-yearly report of the Sheffield Gaslight Company shows 
£22,725 profits, out of which 10 per cent. dividend is recommended 
on A and B stock, and 7} per cent. on C stock and new shares, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

LITTLE or nothing that is worthy of note has transpired during 
the past ten days in the North of England iron trade. It is 
regarded as a most encouraging sign that the make of pig iron for 
the month of March has been large almost beyond precedent, being 
an increase of not less than 16,078 tons on the make of the 
preceding month, and of 9156 tons as compared with the 
corresponding month of last year. It is also a subject of 
legitimate gratification that during the month of there 
has been an increase in the shipments both coastwise and 
foreign, and that the increase of makers’ stocks has not at 
all come up to the expectations and fears of the majority. 
At the same time, it is extremely difficulé to discer pronouaced 
symptoms of a revival, The quickening of the pulse of trade 
appears to be a very slow process. The better results exhibited 
by the pig iron trade are not reflected in the result attained by 





other trades, and it is feared that no permanent or substantial 
fa ed per Bas has r sBeae get Py aban ‘The 
fi ne @ very mar e 
demand from abroad for iron for the purposes of t is 
tolerably active, but not sufficient to keep the ST dle 
of the supply; and hence it is feared that seyeral firms whose 
contracts are almost run out will find a difficulty in ee 
ing their works in operation without putting a considerable 
quantity into stock. At the same time, it is not without 
importance to note that the quantity of iron in makers’ stocks 
is very limited, being not much more than a fortnight’s 
make of the district, or just about the quantity necessary 
for a working stock, so that an improvement may any day set in 
that will suffice to absorb all the iron now available for immediate 
sale at very short notice. Prices remain practically without 
change, No. 3 being quoted at 48s. to 48s. 6d. per ton. 

Messrs. Bolckow, Vaughan, and Oo. are making very slow pro- 
gress with their steel works. They are, powers en about to 
complete a very fine new blast engine h at m Junction, 
and they are developing a fine new mine at Longacres, near Salt- 
burn, The firm has now some orders on hand that suffice to keep 
their foundry department and one or two of their mills tolerably 
well employed. : 

To the lists of finished ironworks now or lately inoperative to 
which I have from time to time called attention, I must now add 
the finished ironworks of the North of England Industrial Iron 
and Coal Company, at Carlton, near Stockton-on-Tees, The 
North of England Todustrial Company have, for some time past, 


been adapting their works to the Crampton system of mechanical | Mr 


puddling with coal dust ; this system, so far as it has been applied 
in the North of England, has yielded the most satisfactory results, 
but the state of trade is now so bad that at the works where it 
has been adopted it can not in the meantime be persevered with. 

There are now 118 furnaces in blast in the North of England, 
and forty out of blast. Only five new furnaces are in course of 
construction, being a less number than at any one time for years. 
It is proposed by the board of Arbitration and Conciliation in the 
North of England Iron trade to provide an annuity of £70 a 
year for the widow of the late Mr. John Kane. The appointment of 
Mr. Kane’s successor has been postponed until the annual confer- 
ence of the association, and the work is in the meantime being 
performed by Mr. Trow, the vice-president of the board of arbi- 
tration, and the treasurer of the Ironworkers’ Union. : 

There is nochange to note in the rail trade, Business continues 
very contracted, and prices extremely unremunerative, The 
works of the Darlington Iron Company and the Britannia Iron 
Company—the two chie. rail-making firms in the North—are still 
at a standstill. Contracts, however, on account of India and the 
colonies, are being anxiously looked for. Prices vary from £6 10s. 
to £7, according to section. Messrs. Mundella and Williams, the 
arbitrators appointed to deal with the w question in the 
finished iron trade, have now their award of January last under 
consideration, and the publication of their judgment may be 
looked for shortly. 

At the quarterly meeting of the iron and coal trades of the 


North of England, held at Middlesbrough on Tuesday of this 
week, it was reported that prices were not much roved, 
although there was a more active demand for forge and foundry 


metal, and especially on continental account. The attendance 
was not very large, and the amount of actual business done was 
really infinitesimal, buyers being geen disinclined to make 
the very slight concessions that sellers were disposed to require. 
It is rather a curious fact that Scotland, which produces so much 
pig iron itself, is at the present moment the largest consumer of 
the pis iron of Cleveland. For the month of March Scotland took 
22,405 tons of pig iron from Cleveland, being within a thousand 
tons of the total quantity suld to continental consumers during 
the same period, 4 

It is believed that the award just  pesooabeed by the Mayor of 
Birmingham as to the wages of South Staffordshire ironworkers— 
fixing a reduction of 74 per cent., or 9d. per ton—will have the 
effect of preventing any alteration of ironworkers’ wages in the 
North of England tor the next three months. 

The labour market in the North is generally quiet. Both the 
colliers of Durham and the ironstone miners of Cleveland are 
working very steadily, and without any apparent dissatisfaction 
with their position. The recent reductions proposed and effected 
in the wages of shipbuilders, engineers, and chemical workers, are 
not likely to lead to further bey stm or difficulty. The ship- 
building yards on the Tyne and Wear are suffering from increased 
slackness, and it is feared that an increased number of hands will 
be thrown out of employment. 

_ The coal trade is really in statu quo. No improvement, and very 
little change can be reported. There is still a plethora of coals of 
all kinds, and prices fail to advance. Coke is in pretty good 
demand for Cleveland and the West Coast, where better reports 
of the hematite iron trade are now being made. 








NOTES FROM SCOTLAND, 
(From our own Correspondent. 

THR iron trade has (been inactive during the past week, with 
only a limited business in all its denorn. Prices have again 
slightly given way in the case of both warrants and makers’ iron. 
The warrant market has been quiet, even unusually so, and very 
little actual business has been done, Makers have for some time 
kept the trade pretty much in their own hands ; this having been 
especially the case with respect to foreign orders. The stock of 
pig iron under warrant remains about the same figure, with little 
variation from week to week, that in Messrs, Connal and Co.’s 
Glasgow stores being almost. stationary at about 60,000 tons. 
There is at present hardly any room for speculation in warrants, 
there being at the same time an entire absence of disturbing ele- 
ments from the trade. Warrants now change hands at about 6d. 
— = quotations prevalent at this time last week, the price 

‘ing 59s. 

On yes | the warrant market was flat, with business about 
59s. cash; and to-day—Wednesday—it continues dull, with very 
little business doing. Closing, buyers, 58s, 6d. cash; sellers, 
58s. 74d. ditto. 

The prices of the principal makers’ brands are all rather lower 
again this week. Gartsherrie, No. 1, declined 6d.; No, 3, 1s.; Colt- 
ness, Nos, 1 and 3, declined 1s.; Summerlee, No. 1, declined 1s, 6d.; 
No. 3, 1s.; Langloan, No. 1, fell 6d. ; Carnbroe, Nos. 1 and 3, 
receded 6d. ; Monkland, No, 1, fell 6d. ; Clyde, No, 1, declined 6d.; 
No. 3, 1s. ; Govan, No. 1, receded 2s.; No. 3, 1s, ; Calder, Nos. 1 
and 3, fell ls. ; Glengarnock, No. 1, receded 1s, 6d.; No. 3, 6d. ; 
Eglinton and Oe a Nos, 1 and 3, each declined 6d. ; 
Shotts, No. 1, fell1s.; No. 3, 6d. ; Kinneil, No. 1, receded 6d. 
Others unchanged. The exact corrected quotations, after these 
changes have taken place, will be found in the ‘‘ Prices Current ” 
in another column of THE ENGINEER. 

The shipments of pig iron from Scotch ports during the week 


ending the 8th inst. were as nearly as possible equal to those of 
the ome week, and somewhat below those of corresponding 
wee! 


of last year. The imports of Middlesbrough pigs at Grange- 
mouth for the week amounted to 5895 tons, sho the large 
increase of 3775 tons over those of the corresponding week of 1875. 
These imports are steadily increasing, and now form a most im- 
cor source of competition with the home brands. The Cleve- 

d pig is considerably cheaper than the Scotch, and it is likewise 
a@ very good material, so that it is ly coming to be 
extensively used for admixture with the iron of our own manufac- 
ture, It is almost startling to observe that the import from the 
North of England last week was equal to about two-thirds of the 
whole foreign export of pig iron from the Clyde. ironmasters 
now fully realise that they have a pow rival in the Cleveland 
district, and that so long as the prices at Middlesbrough are so 
low, they cannot expect the quotations at Glasgow to rise. 


There is, Eom serty te sux, no cpenge for the betters t topes iy ‘ 
Pr 


connection with the malleable trade ee about 
wr is almost everywhere very dull. The manufactured iron 
e 


is inactive. 

The shipments from the Clyde‘icst week embraced £3050 worth 
of railway alee and tie for Bombay; £11,000 worth of 
machinery ; £16,000 worth of pipes, £8650 for Buenes A and 
a for Montreal ; £2000 of ; and £5000 of mi eous 
man 

The coal trade has received a slight fillip within the past week 
or ten days from an accession of orders for foreign shipment, the 
demand from Canada being even better than it was daring the 
spring of last year. But over against this improvement in the 
export department there has to be placed a duller in es for 
home consumption, es ly for households, as a result of the 
prevalence of very genial weather. The shipments from the upper 
and gic ports in the Clyde last week aggregated 11,000 tons, of 
which tons went to Quebec, 650 to Montreal, 1368 to San 
Francisco, and 1440 to Monte Video. Prices do not show any 
material c Lots for shipment have been commanding the 
full rates quoted in my last letter, but for home consumption the 
figures are barely maintained. On the east coast it is pleasing to 
observe that there is an awakening activity in the export trade at 
the whole of the ports, which are just now crowded with vessels 
waiting their turn to be loaded. But in the Eastern mining 
counties, as in the West, the home market is quiet, without any 
prospect of improvement. 

The secretary of the Fife and Clackmannan Miners’ Association 

. Ooo da ting of colliery delegates, which was 
held at Dunfermline on Thursday last week, for the purpose of 
receiving the deputation appointed at the meeting of the Miners’ 
National Union lately held at Manchester, and to copsider what 
should be done, on account of the employers having declined to 
meet and confer with that deputation, with regard to the proposed 
reduction of 15 per cent. in the wages of the miners. It is satis- 
factory so far to observe that the deputation counselled the miners 
to send their own delegates to meet the masters, as they objected 
to the intervention of outsiders, and a meeting was arranged to 
take place at Burntisland between representatives of the masters 
and men. : 

The master engineers of the town of Johnstone, at a meeting 
held the other day, unanimously agreed to notify to their w irk- 
men that they cannot consent to the request of a deputation w hich 
waited upon them asking the working week to be reduced to fifty- 
one hours, 

An erst mineral compensation case is now being heard at 
Airdrie by the Sheriff of Lanarkshire. The pursuers, Messrs. 
Henderson and Di ik, ask for decision of the amount of com- 
pensation to be allowed them by the Caledonian Railway Company, 
in return for a quantity of coal lying in parts of their coal fields at 
Drumpellier, under the main line of railway and the Rutherglen 
branch, which the company have prohibited them from working. 
A large amount of evidence has been led, and it is expected his 
lordship will take some time to consider his decision. 

The secretary of the Glasgow Science Lectures Association, Mr. 
John Brown, has received a communication from Dr. Wyville 
Thomson, F.R.S., the scientific head of the Challenger Exploring 
Expedition, consenting to take part in the next season’s course of 
lectures to be delivered in the City Hall. I mentioned the names 
of the other lecturers last week. 

The annual Congress of Delegates of Co-operative Societies of 
Great Britain and Ireland wilk hold its sittings in Glasgow on 
Monday, Tuesday, and Wednesday of next week. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A SUBSTANTIAL Russian order, which was expected to come to 
Wales, has been taken by Krupp, I hear, at a very low figure. My 
informant adds that it would have kept either Dowlais or Dyfarthfa 
in tolerable activity for twelve months, and as it was for 
50,000 tons, this is not overrating the mark, The prevailing 
opinion amongst the Welsh ironmasters is that the Belgian and 
German ironmasters cannot possibly maintain their solvency, con- 
sidering the competition raging amongst them, and the ruinous 
rate at which they carry on trade, and there is a thorough expec- 
tation of a collapse in both countries, which will tend to rectify 
the condition of things, and produce a healthier state of trade in 
Wales and the North of England. 

Our iron trade at present is both limited and partial. Dowlais 
and Rhymney iron works are exporting rails freely to Gothen- 
burg. On Saturday last Dowlais cleared from Cardiff port 950 
tons, and Rhymney 400 tons, but in few other places is there any- 
thing like tolerable business. The customers on ironmasters’ 
books may be given in a few lines. They are principally Halifax, 
Gothenburg, Konigsburg, Quebec, and Amsterdam. The exports 
of iron last week from Cardiff were 3267 tons; from Newport, 
1212 tons ; and from Swansea, 5 tons. There is no improvement 
at Cyfarthfa, and I hear that the 500 labourers who have been em- 
ployed about the works during the stoppage will in future have 
only three days’ work per week, At Dowlais they are working a 
great deal for stock. Plymouth and the Abernant Works are still 
idle; but at Treforest Iron and Steel Works there is a little 
activity, and at Brown and Lennox’s old works a furnace was 
blown in last week after a long inacti The attitude of the men 
at the iron and tin-plate works is decidedly improving, the convic- 
tion being evidently forced upon them that any opposition in the 
present critical state of the iron trade would Be of the most 
disastrous character. The trade wants very careful fostering, 
otherwise the probability is that the only industry of Wales wi 
be I must note a slight exception in the favour of tin plate, 
the trade of which seems to be looking up. This is shown by the 
accounts of the Upper Forest tin plate works, which are now 
carried on for the benefit of the creditors of Mr. Bagot. It was shown 
at the last audit that in the face of a depressed trade a slight profit 
had been made. The works are to be carried on by the trustees 
and committee for the next six months. 

In coal an improvement has begun to show itself both at Cardiff 
and Newport. I noticed at Cardiff a few days since a decided 
change for the better, the clearances were becoming larger, and a 
more promising character ssems to pervade inquiries. The only 
thing now required is a movement in the iron trade, which would 
stiJl further accelerate matters. The laet week’s exports at Cardiff 
amounted to close upon 78,000 tons; this comes nearer the old 
average of 300,000 tons a month than the March totals, which 
were running low. The last quarter’s exports are as follows :— 
January, 285,924; February, 227,640 tons; and March only 
199,504, It will thus be seen that there has been throughout the 
quarter a regular decrease. The trade barometer will now be 
watched with the greatest interest, for if April and May show a 

rogressive increase, even if only slight, a strong support would 
given to the belief, founded more on hope than fact, that we 
have seen the lowest depths. If the March business continued, 
the result would be financial ruin to many. As it is, stoppages 
have been frequent in the steam and house coal districts, Pie I 
have heard several coalowners di the tion whether it 
would not be less expensive to stop sltogether than keep the 
collieries — present quotations once or twice a week. At 
Newport, the South Wales Colliery Company, which is a different 
firm to the London and South Wales Colliery Company, have 
secured a good Canadian order. The Ebbw Vale Company are 
also fairly situated, and I believe that Dowlais, Cyfarthfa, and 
Plymouth, will from present date do a better coal trade than has 
been done of late 

From Newport last week the coal rts amounted to 808 

—_ = from Swansea 8127 tons. I ll expect the change 











railway system in South Wales will equalise condition 
between and Swansea more than now exist. The i 


out of the Rhondda Valley and giving another outlet from Rhondda 
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the seme trucks iiiaee take collieries and — Dowlais 


is now more admirably placed for railway accomm 


of the ironworks, and isin a fit 
trade at low figures. 


tion than any 
condition for doing an immense 


Iam sorry to record the death of Mr. R of Newport, a 
gentleman who some years ago exerted Sieeall goad in the effort 


to establish a metal market for Newport, Swansea, 


and Cardiff. 


An explosion in Deanlane Colliery, Bristol, took place on 
Monday. Five men were injured und two have since died. 

A lad employed by the Ebtw Vale Company cut the wire rope 
of a pit and very nearly caused a frightful disaster. His excuse was 


that he was prom) 
him 


the devil. The magistrate sentenced 
to three Laer sero { labo 


abour. 


A disastrous fire took place at Glyncorrwy Colliery on Monday, 
the engines were fused considerably, and much damage was done. 


A ween page d states that ‘‘the attention of ironmasters is 
i to the construction of a ateely iron for rails.” This 
was + very near perfection by Mr. Fothergill, and thus is 


no new invention. 








PRICES CURRENT OF IRON AND STEEL. 
Tux following prices ave corrected up to last night, but it should be 


pri 
borne in mind that in many cases makers are prepa 


terms for special contracts. It is ob 


to quote different 





ly i to specify these cases 


and terms, or to give more than the market parkas ney and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG [TRON AND 


ScoTLayp— £84. 
G.m.b.—No. “a eo wo 3 0 6 
No. ce of 219 6 
Gartaherrio—No. 1 eo 8 8 0 
oo 219 6 
Coltness.—No. 1 oo of 8 8 O 
08 « - 830600 
Sunsinlee—te. 3 o. 3 60 
No. 3 eo 219 0 
Langloan—No.1.. « 3 8 0 
No.8 «6 « 3 0 0 
Carnbroe —No.1.. «- 3-3 0 
No.3 2. o 219 6 
nema 7 lee eo 3 0 0 
Yo.3 «6 of 219 0 
Chapelhill—No. 1 oo oo 8 SO 
No.3... - 0 0 0 
Clyde & Quarter—No. 1306 
No.3 219 0 
The above at Glasgow, 
deliverable alongside. 

Govan—No.1.. « . 3 0 0 
BaBoo .- w 8M 0 

At Broomielaw. 
Calder—No.1.. .. of 310 0 
N 300 


©. 30 of ov 
At Port Dundas. 


PUDDLED BABS. 


£s8.da 
Gage = : - 8 5 0 
e 219 6 
Eglinton—No. 1 ee: eR 
No. eo 217 6 
Dalmellington—No. “122 218 6 
No.3... 217 6 
At 
———- Rae \o0 826 
Do., specially selected. 310 0 
At Grangemouth. 
Shotts—No.1.. .. « 3 8 0 
No.3... oc o 3 1 0 
ith. 
Kinneil—No.1 .. o« 3 2 0 
No.3 «ss oe 219 0 
At Bo'ness. 
CLevELAND—Prices at works— 
NO. 1 ce oc cc cc of 13 0 
No.2 .. sc of of of 212 0 
Me.8.. os o of 388 6 
No. 4, foundry oo of 2 8 0 
No. 4, forge .2 eof o 2 7 6 
Thornaby .. oo of eof 8 OO 





Messrs. Wuitwe.t & Co.'s Stockton net prices (on trucks) are—No. 1, 


£2 14s. 0d.; No. 8, £2 93.; No. 4 
Forge, £3 net cash. 


Forge, £2 8s. “‘Thornaby” No. 4 


Messrs. Botckow, Vavonan, & Co.’s net getemn, f.0.b., are, for No. 1, 


£2 13s. ; No. 8, £2 8s. 6d.; No. 4 foundry, £2 88 ; No. 4 forge, £2 7s. 6d. 
- £ada £284 
Waes—No. 2, f.0.b., Newport.. o 27 6t00 00 
Forge (at works) oe « 217 6to3 0 0 
Common pig (at works) oe eo 2 2 0t000 0 
Best native ore (at works) .. 215 0to0 0 0 

Both, Davenport, delivered in Aberdare. 
Densysurne —No. 1, at Sheffield .. - 3 0 Oto3 2 6 
217 6to3 0 0 
sarge aiivunhes imadeeates, No. 4 8 2 0to3 2 6 
* 3 0 0to3 1 6 

Heuanirs, at works, 24 dis. for prompt a 
Millom “‘ Bessemer "—No. 1 .. oe oe oe ee 817 6 
No.2 2. oe e ve o 815 0 
No. 3 oe oe oe ee - 812 6 
Ordinary No. 3 .. ee o ee eo 812 6 
No. 4.. oe ee e S811 6 
No. 5 «. oe o oe « 811 6 
Mottled oe ee ee ee e oe oo 815 0 
White. re ee er rors © ie 
Maryport—No. 3 ee ee ee ee oo - 815 0 
No. 4 ° oe o o oe « 815 0 
No. 5 oe oe oe oe oe e 815 0 
Mottled and white .. ee oo oe ee - 815 0 
“* Bessemer "—No. 1 oe ee ee - 400 
No. 2 oo oe oe oo 317 6 
No. 3 ee oe o- oe - 815 0 
Puddled Bar— 

Wares.—At works .. ay ory - £5 5 Oto 510 0 


MANUFACTURED IRON. 


Ship Plates— 


Pearson & Know es Co. best (2) dis. for cash).. oo 
es «ee £8108, Od. to 9 


Grascow, f.o.b. “* ee 
MippLessro’, atworks .. . 


Boiler Plates— 


oow 
eso 


. -- £7 128. 6d. to 8 


“Warrincton,” to 5 cwt. each plate ee ee eo 1050 


Do. best best oo ee 
Do. treble best 


.- . oe e ll & 4 
- 13 


ee 5 
2 per cent. discount for cash. “The Pearson and Knewles Co.'s 
of finished iron include delivery at station in Liverpool, Manchester, or 


m, in lots of not less 
in lots of 10 tons and upwards. 
Bow.rne & Low Moor, terms in 


2 tons, or free alongside at Liverpool 


each case 2} dis. for cash in pay- 


ment. of monthly accounts, or 1} _ cent. dis. for cash in lieu 


of three months’ 

at 10s.; Liverpool, 7s. 6d.; and 
Under 2 cwt.each .. ee 
24cwt. and under3 cwt. .. 


3 cwt. = Shewt. .. 
34 ewt. = 4 cwt. .. 
4 cwt. o 5 cwt. 
5 ewt. me 6 cwt. oo. 
6 ewt. 7 cwt. 


7 ewt, and upwards oe a 
Plates exceeding 6ft. wide, 2s. 


The Low 


oor Co. deliver in London 


Hull, 5s per tonextra. £ 8. d 
>... per owt. 150 
ee os .- 160 
ee oe oe 18 0 
oe. oe oT « 110 0 
oo oe oe eo 1183 © 
oe oe oe - 1160 
ee oe ee « 119 0 
os oe ee eo 220 


per cwt. extra. Hammered and 


chequered plates, and all plates differing from a square form or regular 


taper, extra per cwt. 3s. 


Taytor Bros.’ boiler plates 6d. 


Bowling and Low Moor. 


per cwt. less; their terms as 


“*Moxmoor” best, to 5 ewt., to 4ft. Gin. wide, no to 


380 an feet, per ton at works .. 12 


a 
Special, to3cwt .. 
Us 


00 
.- - o - 1300 
- ee o «- 1600 
00 


ual extras for overweight, sketches, &. 


Barrows & Sons: 


Best, per ton short, at works .. ee oe - 400 
Best best eo oe o oe ee ee + 160 0 
Best charcoal.. o ee o oe eo eo 23 5 0 
CLEVELAND oe £9to 910 
Wa tes, at ‘Aberdare—Coke plates : ee oe ee - 2000 
Giascow, f.o.b. « o. es oe « £9 Os. to 910 0 
Angle Iron— 

Bow.inc & Low Moor (terms as above)... perewt. £5. d. 
Land T iron, not exceeding ten united inches .. eo 150 
For each additional inch extra per ewt., 1s. 

** WaRRINGTON "—less 24 per cent. for cash—from 1 810 0 

eores ores. perton .. 
Best boiler do., ee 900 
Wauirwett & Co. ’ Ress 2h 3 discount) per ton’ eo 60h we C710 0 
Best *° oe oe ee ee ee 810 0 
Best best boiler 10 00 
— ” (at ~ 2 works) up to eight ‘united inches ” 0 4 
oe oe o o 0 
Best best = eo 12 00 


T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. to 10in.; 20s. extra. 
ee « & lt 715 0 


CLEVELAND .. oe ee 





ete dwar ee a a 
“ Round Oak,” not exceeding Sin. nar agedagrey te to 0 

” ” ” ” 9 «(ee _3 0 : 
Guascew, fob... 2. es os o £8 Bato 8 10 0 
ABERDARE oe oe oe oo oo a we ee 


Bar Iron: 
) hmong ‘Low Moor, & TaYLor a 3 (terms as yore g 
perc 





d, 3h cwt. ‘ 4 . 
round, or square, to vee oe hg | 
Do. 3h to 8 ag oe oe oe ee oo eo 13°87 
~ wie om ee oe 2e'e 
Pinte ttn. by quendy wards. . oe Sa a ee SC 
» under “ thick to}in. .. a oe eo 13980 
»  underjin.tojin. .. oe ee ory eo 28 8 
under fin. ~~ 2698 
Yor each pin, less than Ijin. wide extra, 10a, per ton. 
meet and upwards oe oo ee oe : ; : 
- ee . ee a ee 
“4 =. Ne: ey tac’ Oe a ay 1 § 0 
”» ** oe ee oo ee ee oe 
R d Zin. and d ee ee a ee . 2 2 
a EE, ae as ave” as 59 
Om, ESAS A oe ee 
»  5-16in. oe oe ee ee oe ow eee 
din. .. ee eee eet Ee 
Rivet, same price as above. 
Chain iron, same ‘sizes as above, extra per cwt., 2s. 
Best bars and rods, extra. per cwt., 3s. 
“*Monmoor,” at the works, per ton— £s, d 
‘Bars, jin. to 3in. round and square, or to in. flat .. 910 @ 
” ” ” ” «- 1010 0 
Best best - a8 e 1110 0 
Rivet iron, usual sizes.. .. ee ee oe e 1110 0 
Best best .. o o- a oe . - 1300 
aperg extras. 
Guascow, f.0.b. .. oe «- £8 Os. to 810 0 
Barrows & a. at works, oer ton ‘short : 
Rounds an: in. to 3in oe o ~- 000 
Flats, lin. i ie to 6in. by lyin. oo ve - 1000 
Best o oe oo oe o. + 1110 0 
Best best. - os oe a on «+ 1210 0 
Best scrap oy ee oe oe o oe e- 1110 0 
Best chain oe oe oe oe oe e- 1210 0 
Best best charcoal oe ee 1810 0 
5 OF io ey 24 dis., f.o. y at Round “Oak— 
d Oak,” rounds’ up to to Sin. . oo ee 1012 6 
= ~ - Single best o « 12 0 0 
- a ie Double ,, ee « 1310 0 
ble ,, ee ee 1610 0 
Rivet iron—Single best’ .. oe oe oo eo 183 00 
Treble 1610 0 
On separate orders of less than 5 cwt. t per ton extra, 10s. 
Wa es, at College Works, Cardiff—Coke bars,best .. 8 0 0 
Merchant Bars— 5 
“ WARRINGTON ” (2} dis. for cash) per ton— 
Flats, from lin. to Gin. wideby jin. thick and upwards 8 0 0 
Rounds and squares, from in. to 3in., best os - 810 0 
Do., treble best .. es oe ee oe ee - lL 00 
Delivery prices as above. 
Wuitwett & Co., f.0.b. (24 dis. for —s per ton— 
Crown quality .. ee oe ° os. oe o 750 
Beat oe o oe ee o eo 715 0 
Rivet iron ee ee eo or « 815 0 
— quality, “Thornaby”. ee ee oo « 815 0 
» oe oe oy « 915 0 
Best best” oy 1015 0 
ba gry st Iron Company, t. o.b. Cardiff or Newport 617 0 
No. 2 bars, f.0.b. Cardiff oe oe ee ee « 617 6 
Sheet— £8. 4. 
“ Mormoor,” to 8ft. long by 3ft. by 20ft. w.g., per ton 
at works .. e o- % } ue 6 
Do., best .. o o- oe oe oe ee 1210 0 
Do., best best o o ee oe o + 1310 0 
Usual extras. 
Barrows & Sons —to 20 w.g., per ton short, at works., 13 0 0 
21 to 24w.g. oe oe eo 1410 0 
25 to 27 w.g. o oe ee - 160 0 
Do., best .. ee oe oe oe extra... 110 0 
Do., best best ee oe ee ee ee ee 210 0 
Do., best charcoal .. ee oe * ee ~- 1050 
E, P. & W. Bapwin, at works: 
“Severn "—Singles to 20 WB. oe ee ee oe. 400 
“Wilden” ,, 5 Eee eh, 06, 0h) a ae 
aa pe “BB”.. oe oe - 1800 
s0 os “BBB” ee ee « 1910 0 
pe »  ‘“Bcharcoal”. oe eo. 2410 0 
“EB”. ee oe «- 2610 0 
Doubles to 24 w. g-» 308.; and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “ E P and WB” percwt... 113 0 
“Unicorn” .. oo eo oe ee 110 0 
Coke Tin—“ Stour” oe oo ee o eo 160 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 
following delivery. 
PEARSON & Kynow.es Co. (terms as — £384 
“ Dallam "—Singles, to 20 w.g. perton 11 0 0 
Best, 10s.; best best, 308. per ‘ton extra. 
CrowTHER Bros. & Moran (at works) £8. 4. 
Coke Tin—Singles, to 20w.g., to 12Uin. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. . 117 0 
Trebles, to 26 w.g., to 84in. by 33in... - 119 0 
Charcoal Tin—Singles, as above oe ee o. 200 
Doubles ” oe oe o- o 83°90 
Trebles a ee oe » 849 
Do. Best singles, as above oe ee eo 8 8 @ 
Best doubles o oe ee eo 3 70 
Best trebles 29 0 
Terms, 2} dis. for cash on 10th Of the month. ‘Orders of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 
J. Tixy, Bristol, delivered in London, 2h dis. forcash— £ 8. d. 
Doubles .. ee ee oe ee oe a .- BOO 
ee .. oe oe ee o oe oe «- 1410 0 
Wa es—Treforest Tin-plate Works— 
Cc tin (at Cardiff), per cwt. £1 0 Oto 00 0 
Lydney (at works) .. oe eo - £1 1 O0to 150 
Engine Iron— 
KirksTAL. Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per “= 
‘ 8. 
Rounds, from fin. to 6in. diameter .. +» 20 0to 22 0 
Squares, from jin. to 5in, 20 Oto 2l 0 
Drawn hammered bars, as above, per ton extra 1 0 
Rivet iron oe ee ee oe ee «+ 20 0 to 22 0 
Angle iron, 1}in. to 4in. e o « 20 Oto 0 0 
Forgings—Plain shafts under 5cwt. .. e 20 Oto 0 0 
4 = l0cwt. .. « 22 Oto 0 0 
vss »  20cwt, o « 26 Oto 0 0 
«1 »  BOcwt .. eo 30 Oto 0 0 
40 cwt. -. 34 Oto 0 0 
Plain shafts, above 50 ewt., prices ‘according 
to weight and dimensions. 
Piston rods, under 5cwt. .« ee eo. 22 Oto 0 0 
* - l0cwt. se « eo 26 Oto 0 0 
20 cwt. e oe « 80 Oto 0 0 
Cranks, under 5ewt. .. oe ee « 27 Oto 0 0 
oe * POM ces 066. ee) «6p OT OR) OS 
a “sp so eo as Se eee eUe 
20cwt. «. o- oe « 37 Oto 0 0 
Crossheads, under 4 cwt. ee oo « 2 Oto © O 
10 ewt. o oe - 30 Oto 0 0 
"all other uses according to pattern and weight. 
Nail Rods—G.asoow, f.o.b. oe oo «60 oe 9 OOO O 
Rails—G.asoow, f.o.b. oo 60 eee 8 O08 10 
CLEVELAND or eo 610to7 0 
WaLes—Tredegar Tron Company - 6 5t0610 
f.o.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
port) .. -? - oe ee 6 0 to 6 12/6 
For colliery sidings .. eo « 7 0to0 
f.o.b. Cardiff. Coe. 
Bridge rails to 30 Ib. wind yard run 
ro works) .. oe « 615to 0 
Fishplates (at works) oe eo 8 O0t00 0 
Railway Chairs—G.asoow, f.0.b. oe) = we 4:10 00415 
Pipes—Giasaow, f.0.d.00 « c « eo 6 Ot07 5& 





STEEL. 

SHEFFIELD—At works— £en0da £284 
Springstecl .. «ss cf oF eo 19 0 0t022 0 0 
~~ aint Re isee) an Vee eB a de 

average 8 “tae ae 
8 ee oe oe oe « 40 0 Oto 60 0 0 
Second-class tool.. .. « « ec 80 0 0t050 0 0 
Best special s' «oe «+ 50 0 0t070 0 0 
Fine rolled, for clock » dc. «2 =0ee 60 0 OtO7T5 0 O 
Rails—Siemens (at works) .. os oe 9 0 Oto 910 0 
er, . o ~~ 8 0 0t. 900 
Do. superior .,. oo «- 1010 Otoll 0 0 
best .. o . - 11 5 Oto 12 0 0 

WaLes— £8. d, £84. 
Rails, f.0.b., Cardiff or Newport .. .. 9 5 Otoll 0 0 
ae Owen) 8 0 0t. 000 

40lb. per yard, * “works 
Ghacnet ou o ee eo 8 2 60.00 0 
PRICES CURRENT OF MISCELLAN EOUS METALS. 
Ca £8. d. 
bars .. oe we eo e¢ eo perton.. 7710 0 
B.8. ingots és: Che age Gaia ee 2 O'S 
Tough cakes or bars ee o or ee eo 84 00 

war 72 0 0 
Shatin: cc: oe ae) od Pa ae «{ cee 
ae ee ee es 

Lead 

Best Engligh soft pig oo ee ee o oe - 000 
“ Pan’ ee o or oe oe o - 000 

Pi sil 
Regulus star .. oe ory o o ee os ; | 

Spaiter— 
jilesian .. ee oe or oe ee oo ee : : 4 
re ak” toe te ee ee «{ 9 >: 

Quicksilver .. eo +  perbottle .. 10 0 0 

Phosphor Sronse—Beaing metal perten . + 120 0 0 

Other alloys oe oe £130 to 145 0 0 

PRICES CURRENT wd COAL, COKE, OIL, &e. 
oke— £8.d. £8. d. | da. £8.d. 

Cleveland, at pits 0 12 0. § iss London—Best .. 1 00..0 00 

Derb: byshire .. ee 0130..0 00) er 80) oe 96..1 09 

Wales 0106..0106) South Yorkshire—At the pits— 

Best Rhondca— | Bestordinary.. 0 12 0..0 16 0 
No. 0110..0 00) Converting .. 0 90..0110 

‘pinemonsttnedhan 0 66..0 00) k 0 30..0 50 

Sheffield’ oe 015 0..6 18 0| Wales, allat pit. » 0 00..0 00 

Coals, best, per ton— Steam .. .. 0 70..0 76 
ingh -- 0180..0156| House .. . 0 70.0 76 

South Durham... 0 5 6..0 10 6) Small steam .. 0 238..0 30 

Derbyshire— | Do. bituminous 0 20..0 36 
Geoeee’ .. 014 0..0 16 0 | Lard oe oe o- 64 00..0 00 
Convert +» 0110..0 00 | Oils, — 

Oiner ante + 0 90,.0 110 | Seal, pale.. .. 84100..0 00 
Slack eo of O 30..0 50) B «+ «¢ 2910 0..30100 
| Yel. totinged.. 31 0 0..83 0 0 
Glasgow—At the pits— Linseed . - 24 5 0..2476 
Ellcoal, per ton 0 7 0..0 90 Olive, Gallipoli :. 0 00..0 00 
n » © 53.0 68! Spanish .. .. 0 00.0 00 
Splint ,, 0 56.0 76| Palm .. .. .. 89 06..0 00 
Dross * 0 09..0 30); Rangoon engine 

er oa yo y 36..0 00 
10.—. lasgow— 0.’8), per 
eet dara: $0 18 8..0 15 9 Rapeseed, Engl 88 5 0..88100 
Do., whol rown .«. +. 3610 0..36150 

per ten.. 40 80.0 99 Foreign pale .. 388 0 0..890 
Splint .. . 0 80..0 89 Brown .. oe 0..0 00 


0 
Sperm, body . 0 00..0 00 











Steam .. «6 0 80..0 99 * 
Wishaw main.. 0 70..0 76 le, Sou 
Smithy .. .. 013 6..013 9 Sea, pale . a } 34 10 0..35 0 0 
Brown .. «- 29 00..8000 
Lancashire (Wigan pit prices)— E. 1. Fish .. 23 00..000 
Arle - « 0116..06120 Yellow .. «. 82 00..3400 
_ ae See .0 106 "BL Fotos +. 80 00..5400 
rnace ay 6..0 86 t. ‘etersburg, 
B as a5, © O00 SS ¥.C. new ”’} 52 15 0..58 0 0 
Slac eo eof 0 40..0 50) Old .. «. +. 50100,.51 00 
PRICES CURRENT OF TIMBER. 
1876. 876, 
oar cand 00 eS. 46. } Per Peeriees standard. £48 45 
Baltic Fir Timber— || Deals, &c. (cont “ae 
Riga .. 10 5\| Quebec, pm 910 1110 
Dantzic and ‘Memel, crown ..-. 0 10) 19 0 2310 
Best middling... 10 16) 122011 0 
0 0 on 
15 3 0| 10 0 12 0 
pt) 15 9010 0 
5 lu 8rd do. ° #10 910 
0 310 St. John’s, spruce ee 80 9 
° z ota Gute oot Be Prince Bd- 80 810 





United 8. pitch pine planks. woMo 


















Lathwood, pases gems r 


~ 


Memel crown 0.446 7 eeseeee 1 Staves, per mille of pipe— 
Brack ......0+ Ae eeeeee Memel, crown. « 290 0 92% 0 
Dantzic and Staten, crown. .. 1 — + . 
Brack & uusquared Odessa, cro + 0 0 
American Timber— Demate Bt Pectin, and Hambro 150 0 160 
Red pine for yards and spars .. 1 1 Canadian, standard pipe . 9% 0 0 
Mixed and buiiding.. 1 Do. per 1200 plecer— 
Yellow pine, large «....-++++ 1 1 Canadian, puncheon . 2200 
Waney see o 1 1 Bosnia, pb rr, a e 30 0 31 
Small . o 1 Wainscot Logs, 18. * cube— 
1 1 Riga, crown ( and sean 515 
Brack 415 
1 1 Memel, crown. . 415 
315 
0 
0 


et 


SWEIRIAASEAERA HOD MO OwWKreReaOe » 
cS aooe 


eT 


WEA AS SHEA OS ARE MO cwwU wwe 
cococoecousooeseassses coos 


or 


Birch, Quebec large Petersburg +. ..-+seeeceeeee 9 1 
New Brunswick &P. E. ‘Isle Riga, Dantzic, Memel, &. .. 
‘ahoyany and ture Woods 


7 
superficial foot. 6 
° 








seceococoooeoocescoucosssoso eous 


— 


. 4 Per 
4 6 Magny, S ‘Hondera, cargo ay. 
me . 9 123 ican, do. 
ee a Tate 
Norway _— - 3 
Indian teak.. 1010131 
8 9 
7 0 






~ 


British Guiana * greenheart 
Australian, i: onbark.. 


Deuls, &c., per Petersbury Btandara— "Honduras, one 

















a. 8. 
5 0 
0 430 
050 
o S20 
060 
1032 
040 
040 
Archangel, 2st yellow 6 16 10 Pencil, ordinary.. +020 
2nd do.. 3 O18 0) Good and sound. 030 
Petersburg, yellow. 13.015 0|| Walnut, ee. 0 4 0 
Wyburg, do, ++ 11 19 19 10) lack Sea. +0 30 
Petersburg and ‘Riga, white.... 9 10 11 0} Gaee o 30 
Christiana, yellow and white 13 4 10! Maple, bird’seye . 060 
deals, best sorts .. ° || Satinwood, 8t, & sf 
Norway deals, other sorts. + 9 01110) Per ton £4024 
Baitens, all sort. 7 oY 0} te”: HR eeseseee as n o 
Swedish di ix . ws ]O..« 
dea, Re ee - Ro 
Inferior ‘and ath 9 01010 Tulip wood.. 15 0 2 
Battens 30s. less than deals. Zebra wood, Brasi 10 0 12 
Finland deals, lst . ....++++++ 11 10 13 0 con Cabello. 6 0 8 
Battens ....60++eee0e0 9 6 10 mag rl C. Bt. — 60 10 
rer ec deals .... 710 810 Ebony, Ce’ 13 0 2 
Hand-sawn battens... 9 01010 re African bit . 3 +4 a 
Dan crown deck deals, w ul ° 
- ge “34 ° per 15 113! Boxwood, Turkey ..........5 6 0 9% 
Brack Py 71 3} otiihe 
Per Fees standard. \ 
Quebec, 1st “rn a 21 © 25 10|| Lancewood spars, each, fresh 8 0 15 
Bnd do. ...sssse0008 18 0 1515! Do. ordinary tofair.... 3 0 4 








SoutH KENSINGTON MusEuM.—Visitors during the week ending 
April 8th:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,010; noe marine, building 
materials, and other collections, ‘1168. On Wednesday, Thursday, 
and Friday (admission 6d.), from 10 a.m. to 6 p.m., Museum, 3380; 
mercantile marine, building materials, and other collections, 131. 
Total, 14,689. Average of corresponding week in former years 
13, 931. ‘Total from the opening of the Museum, 14,977,66 

Epps’s Cocoa.—GRATEFUL AND ComFortTING.—“‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our break- 

fast tables with a delicately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious use of such 
articles of ry that a constitution may be gradually built up until 
strong é to resist every tendency to disease. Hundreds of 
subtle hen are floating around us ready to attack wherever 
there is a weak ap ‘We may escape many a fatal shaft by keep- 

ing ourselves well fortified with Lye blood and a properly nourished 
a een "—Civil Service Gazette.—[Advt.] 








ApriL 21, 1876. 

































































THE ENGINEER 
HISTORICAL NOTES ON ROLLER SKATES. re : ant - 
No. XL ; 

In fulfilment. of our promise of last : Name. : Date of patent. | No of So ° 2 
this series of Srisles $0 a cceiatigc Gal br wer . ~ 3 F wr ii Date of patent. | Patent Bz 
gathering up the fragments, we append a table of the pe 2 
patents for roller skates in various countries from the Covell... Wiper A J E 
earliest period to’ the present time, as far as th rds | Vincent ehh -|_» June 20) 116,161 | 223 | Moore... ... E 
are accessible. With 5S ee aera | Curtis ‘ » | 1871, July 4) 116,648 | 223 | Bate ieetthert feed fetid oan Welt —3 fers 

regard to Great Britain, the table is Fe Rae RRR Been Jul Seer Bee mage eee Feb. 
Semicon Gee tess ie, SS|E| ry aati alee = 2) 2 | | 
goes as far as the end of . Feb: Kerr and Hovey... «|, | 4 , Rethts! Gas ne aisoork he : p= 
SE Ot es eS Pores tae ie [Dome we ot Aug. 1/117;643 | 223 | Tytherisigh and Nash | 5) | Fee ink eae] 
official ig mrget do not at present come down to a later Todd : ” | 1872, Jan. 2 122.376 | 223 ao | a a Me 546 ‘ 
date. e first thing that will strike a Fon is the | Th stage ee a ee I a ” Sept. 10) 181,234 | 241 — and Starley co Rt RE ” Feb. 10 B47 
extraordinary number of patents which hae owl ood M4 ompson, Harris, &French| E.| ,, Nov. 23 3,522 130 + ie id and Brown ...| 5 | , Feb. 11 554 | — 
rer Rinkomania or Rinkerpest, as we saw it called in an ee Relea rte ar A. | 1873, March 11) 186,711 | 241 Laie orecee cel of pe, Bebe 19 BIO | - 
merican paper, has indeed left an indelible sis pas » | » April 22) 138,018 | 241 | Shel asc ce el | wy Keb 12) | BY 
mark on the aoe pe don and Stiff 
patent records both of England and America. Another Malcolmson ei B. | 1874 oo 23} 5,7077| 241 | Burgess ve set on | oy Feb. 12) = 584 | — 
peculiarity will be apparent after a little examination of Stanhope . nes May 7} 1,620 | 241| Boursot ... .. .. «|» |. Fe. 1 | 
the table, and it is this, that whilst the rise of roller Fenton ww |E| dune. 4) 1,940 | 241 | White and Stevenson ..| 5, | ea Mae <a 
ing was very rapid in America, where it i n° . +d ye , DN. cat os wm bd He 22 | — 
o— a eon oe decline was equally sent AS a Brule : . Ri; July nH Bry pn wae Re aS ged fe Feb, 16 643 te 
ter of fact there were six patents taken 5 owen A. Tul ) Sen: SE ARIST Masel fe YF a 
country in 1869, seven in 1870, Mhirteen in 1871, but or sh m1 ® Oe yiaeaie | aes | pret eee oe | > Feb is] 687 | — 
hree in 1873. i - Shak: ? . i rs eer ih ip g } 
have been quite “ played out” BB ag bree es ape » td . is i ieee? xe Walker and Hakes ... ...| ,, = 3 a a 
following year, when six patents were gr ted Sait dlane ” F. ” Aug. 20 104,672 _ ro and Hopkinson soosd 99 ” Feb. 19 71 0 aes 
August 11, 1874, we have been unable to trace a single Wilkins oe] E.| 4, Aug. 21) 2,874 | 263 Woeedin A oR Beilh Be., Feb. 19} 716 | — 
American patent for a roller skate. Again, the table Webb... ... » | » Aug. 28} 2,942 | 268 pea mer el | mm Bee a | 
shows with what enthusiasm the subject was taken up | Plimpton ... St ee Se ee a Wiles Cw eee Feb. 22) 733 | — 
here about the beginning of 1875, no less then fifty-six | Bemnet® lutte, wa. ae tee 40 2 
patents having been applied for during that year. The Perry ... “ : oe = 168 | — | Lamb... *. ... (An Pd eg _ 785 | — 
applications continued to increase rapidly, and by the Spiller . B| ” Jan. 22/10 233 Braap (Zothocscc ss ae ig Feb, a ig Be 
ee Oe ses pee ey oe probably | 7 cit 3 Beet] | cnet) 2S 26814 | — 
a nu uring the current ye 99 888 see ax I. 4 ne Sis euhone 0 We Ge. we ” ee li ies 
extent to which inventive ingenuity “gg AB nd yoneee ei. jan * 106,651 | — Green (Chapman)... «| 5 | 5 Feb, 9 360 of 
the fashionable pastime is extraordinary, and ind 5 ees » | » dan. 30| 106,652 Cole... a. - » Feb. 29 851 
un eled. Not that we are dmaponed 65 ast ad Very Miah at : B.) 5, Feb. 5} 36314 | — U sooroogy if n | » Feb, 29) 858 _ 
value upon the mechanical skill shown in many of the Walkington ... » | » Feb. 6) 36,825 | — i » | » March 1) 870 | — 
inventions which have come under our otinehvattale but | Spiller ; | 5 Feb. 13| ‘541 | — | Stirling ser el ee IE ce i A Ra 
there can be no aw as to the amount of labour which | Romanes ...  ... _ 4 i Smyth. ea een gee March 1) = 873 | — 
has been expended. The result is, in many cases, not Harrington and ee gh ha Feb. 26 906:1~ | denen aud » | 55 March 1 gs4 | — 
commensurate with the _ which the inventors hive me  Salaaaienirier erst Hi Bir March = nt Harper oe A eles = 9 a 
undergone. These remarks do not, however, apply with so Pilbrow see ei hes March : 783 | — | Lewis and Janes th ee — : te IS 
ne force et American skates, which exhibit, as a rule oe, hse Ot » : March 8 oa ad os ess Beem March 4 oes ce 
ore real inventive genius of a particular kind Hh Be. . rig me WERE gaa") ae? 0h AM ib ve 
those patented in this countr, H ~~ than Spiller... . ' cain 873 | — | Eldridge iy! eee ‘ons La 
should have extended our table so se ko Sd "Tae bust weer” : os March 18 107, 203 he Lae to March é 969 
ness of each inventor, and we should have seen that Pettit (7 +e oy + » » March 18 107,304 — 5 ica ” ; March 7 986 ~~ 
members of almost every trade and profession figured i heer aaafe) ».. ++ E.| ,,  March19| 1,096 | — Mays... ose ove vee see} op | xp © March 8) 1,009 | — 
the Patent-office records as inventors of ton. Spied in pas Sa » | 2 March 921 1'044 | — oe wee veo | yy | yp March 9} 1,017 | — 
But this is, after all, no new thing, for the motto, “ Ne ee te on F.| ,, March 25/ 107,720 | — | w rsa teal Oe March 9} 1,019 | — 
sutor ultra crepidam,” is one which has always been dis- | Westlake ... Labret E.| ,,  March31/ 1,157 | — | Carter pie — «esl 9 | op March. 9} 1,020 | — 
regarded in the annals of invention, and sometimes with tp giemcanteemametvienitineene #5 i: April 9} 1,283 | — | Cory ompkins = .../ » | » March 10) 1,046 | — 
the most magnificent results. H. Bowles eet -| » April 16) 107,679 | — vee eee vee ese cee} op | gp © March 11) 1,060 | — 
give the inventor’s abode w road pore atle alee t0 Bo Ae HT 180s ton , March 11) 1,061 
5 e : : Be a Saad des F ’ ert 3 ss ? nips 
tion to point out that scsteun tani basi o- Thackthwaite Bt Se ore ” ng 17; 1,403 | — ain” Cross Pe »  Marech11) 1,069 | — 
—— with the mania. In America, for inuhente, tine Barrington adh taped Bagh poe 7, = oes a oe Mate 18 1,088 + 
were five patents taken out in Cincinnati z ee ete st ET ASN | Werken ce ft Tae, , at 
than nine in San Francisco and oth neinnati, and no less | Keel and Cheshire ... E.| ” July 15\cert.d'ad.| — | Conway ... .. .. wl», eee ee te | 
: P er parts of the State of | Bowl » duly 1 2,549 | — wee eee oy | gp Mech 24) © 1,200) — 
California. Many of the English patentees belong to te rE » | » Aug. 18] 2852 | — Baie ove eee vee tee ee | March 14} 1,101 
a hton—Mr. Malcolmson amongst others. The a den Taneen yee » | » Aug. 17| 2,902 | — Walsh, | 6p RE Se » March 14} 1,102 oe 
pen _ in Melbourne in the year 1866 was alluded to on | Baker... “0 ne » | » Aug 96 2908 |— | wawerds . .. wc wed n | os March 15) 1,114 | — 
page 9. Rétinond ...-. ” ” a 7 3,331 | — | Keel PRS sePa As ENRAA re Raa Oe go ” a 16} 1,131 
— Kemp and A » |) » epr. 3,397 | — ph agent Wy ACEP aI am haa » arch 17| 1,147 | — 

fi fore dy jie » |» Ost 2 3.494] — a and Starley ... «| » | 5 March 18} 1,164 

Name 3 wae (38 (DB >| m Oak a0) 8698! — LSet ES | 2 Maren ao] 128s 
“ o. an . F ? ? a — SOP 2 S8t * «869, wae ” — 

gs Date of patent. hn g Morrison ... nh a , 3,718 ilies tel Uehar » March 20} 1,185 

£ Ze | Wright » | » 8,822 | — | Bertram eee] o> | 5, March 20) 1,195 
Duddell ® |» yor Ul. tom | — |g SS March 21| 1,209 | — 
Petitbled ... F. | 1819, Nov. 12 Bliss... » |» Rev dal sous |. | Rooke: cade dian Gah MARE nf BG 8 BE 
ee wat: debian bh 2 1823, April 99 4,782 Hr gay : Nov. 13 900 ius Lor: cape xt. em y aa ae vad oe 

: -COeee Cae Ww: eat? #8 6 6 

Legrand a 4 a ~ 85 | Isitt and Farrer 4 a a 3962|— |aamen we eet |) March 22) 1,221 | — 
Gidman B. |185% Dee 98] 1,176 | “86 | Ondett ° | 7 Mow 18 Poot | | Burke... ee OA a4 ees Tad 
> . " > ” i =v “ , Pheys eee ese aus » 5 ar 6 4,252 ae 
Shaler... ... .. ‘A. |1860° May 29] 28509 | 102| Chislet » |» Nev dol fose | — | Collimgridge ane weal oo | March 241 1960 | — 
ieee E. |, Sest. 21} 2301 | 102| Barstow ” | 8 Mom: el £008 | — | Reeeeeaatherel Thompeen) » | Mareh 24) 1,262 | — 

ennie ml] I} a! | 1861, ape 9} 1904 | 102] Thackthwaite » | » Nov. 22 4,049 Wood and Shakespear... » «March 24} 1,6 
Anderson lane igri ay 27 a by, 12 38680 tag Thackthwaite ... .. ..} F.| ,, Nov. 29 110520 ee. INNIS: pads: TeeeP't 008 . sue ” » an aa tae —_— 
Plimpton ww + soe sv | yy | 1868, Jan. 6 Taine ee ae S| Be 4188 |— |Benetl | aren 38) 17200 | — 

eh Bhs Nan? ines 1864, March 15] 1, m3 ee tee ate nae aes Dec. 2 4, a, | MMO tee ore oe we Tw ; : — 
Ce Oe », | 1865, July 25 ae Beaumont and Pilkington| ;, | ;, Dec. 4 rere — | Carpenter... 0. wee : March 28 1395 
Plimpton (Newton) ... E.|,, Aug 25] 2190 | 191 Bhodes oe ve see oe] » | op Deo. | 4,208 | — Turner... ss ws |» | » March 29| 1,843 | — 
een ae, es ee 2991 | 109 Pilbrow ... alah a a oe oe ra ems Maly meow Peay és 
= Mr ie a) OR a ee ie 270 189 aa oo ote ae 4323 — | Marshall ... we. to Maxoh 30 1356 nee 
. ppin baer 7 1866, March 13} -- | 199|Hedderwick sl» | 9 Deo. 14) 4,880 | — Busey ... .. .. «|» | » . March 30] 1,860 | — 
Burmeister eee 6. a ia | ares erwick ... at of a ee 1349 | Barnett and Nelson... ...| ,, March 30 1375 

x eee 000 cco 006 wee | = June 20 pnd 129 right pre yay igs bi ” Dec. 18 4397 Green and Sykes eee eee vt March 30 137 Sa 
Plimpton ... ... ... «| A.| ,, Jume 26] 565,901 Lamb ... "]" 12% see gol ais | — | Maye ne oe RY 879 | — 
Bee 2 eee oe | a ee 9 ee Ps » |) ee ae 
Droop... ... sss Jey 10 we pa MIR Citas cou aaa [igs 1 Deco. 931 4470 — | Halland Hall... .. « » | » — * res pA 
ee ei pom Tie ame Nunn and Tuddenham ...| ,, Dec. 23 re ‘ Cel tay) 2, ” ” mY i # noes 
Anderson ... ws ws * Sept. J 129| Richardson... ... ... ... Dee 473 | — | Cornell. RENE! tae 8 NS pel 2) 1,418 | — 
Burmeister (Klein) ... oe Sept. 7| 2,805 iss Be. Ape Dec, r= rer 1 I supe: ses son ee be re ; oy a 
Flint os see oes A. | 1867, April 30} 64,801 187 sw [| Pee ee ebas | | Adams see ace vse on a Gina? yo 
Eovtoce ML OID I) Ty |1868; May 26] 78,207 | 167 reathead ae ae A » Dec. 380 1545 aN Harriss-Gastrell bas aes April 4 rs : 
Hodgson sav vw ve vo| » |1868, April 6 ss'711 | 167 | Bayly nfm | om Bee St Pep | [ORB cee ve ce a eae =e ae ta. 
Ra Ai RA Nase May 4 89,833 | 129|P SG .. | 9 | 1876, Jan. 1 19 | — | Maye ee ee we oe ef oe | om April 7 1479 | — 
Stillm ae m1 | ® May 25] 90,603 | 167 | Mappin dee See 17 | | Endres (Brewer)... ...| 5 April 7| 1,49 
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so that the table fulfils the —_ of an index, and as such 
will, we hope, be useful. e concluding portion, being 
compiled from the titles only, probably includes some 

tents for ordinary ice skates. this is unavoidable, as it 
is not always possible, without consulting the original 
specifications—which are not immediately accessible—to 
say whether an invention relates to runner skates or roller 


skates. 

Mr. F. T. Thurston, an engineer residing at Hoboken, 
New Jersey, sends us a sketch of a skate which he invented 
many years ago, and which he thinks possesses advantages 
over any that he has known. As will be seen by the 
woodcut, it has but one wheel, which can be made large. 
The wheel will therefore turn easily, and permit the use 
of the skate upon uneven surfaces. It is suitable for use 
out of doors, on the ground, as well as upon a floor. As 
there is but one point of support, every evolution can be 











THURSTON. 
performed with great freedom. The point of support is in 
line with the centre of the leg, which is perfectly supported, 
without side strain, and therefore the use of these skates 
is not wearisome. A guard, G, protects the trousers from 
being worn by the wheel, and also from the dirt when the 
skates are used out of doors. As first designed, a second 
wheel was placed asshown by the dotted lines; but double 
wheels are advantageous only when the soil is so soft that 
the wheel cuts into it considerably, thus causing a tendency 
to swerve from a right line. Double wheels correct this 
tendency. 

At the time our first article was written we were unaware 
of Legrand’s skate, which was patented in France on the 
2ist of August, 1849. It was stated by a writer in the 
Field, whose articles have been before referred to in these 
columns, that Legrand’s skate was, undoubtedly, the one 
used in the skating scene in the Prophete on the occasion 
of its first performance in 1849. It is represented in the 
following cut, Fig. 1 being a side elevation, and Fig. 2a 
bottom plan. A BC isa curved bar of iron very similar 




















LEGRAND.—1849. 


te that of an ordinary: ice skate, but with this difference, 
that it is bifurcated at the point A, the two sides forming 
points of support for pairs of rollers E E. Three blocks 
of wood, K K K, are fixed between the skate iron by means 
of rivets, which blocks serve for attaching the wooden sole 
of the skate, which is fastened by means of the screws 
shown in dotted lines. The inventor also describes another 
form of skate witha single row of rollers, which is suitable 
for men or for senate’ skaters, whilst the double-roller 
skate is more adapted for women and children. Legrand’s 
claim is a broad one, as he includes the exclusive right to 
every skate moved by rotating agents, be they wheels, discs, 
cylinders, cones, or spheres. The skate is very similar to 
that patented in this country and in America by Shaler, and 
described by us at p. 102 of our issue of Feb. 11. It has 
also a strong affinity with Pennie’s skate, also described at 
p. 102, which does what Legrand’s two forms of skate pro- 
fess to do, viz., furnishes a double row of rollers for 
beginners, and a single row for experts. 





Before taking leave of the subject, we must express our 
thanks to the many correspondents who have been good 
enough to furnish us with assistance in the way of the 
loan of specifications, drawings, and skates. Some of the 
information thus offered we have been unable to use, as it 
relates to a period beyond the limit within which we have 
thought it desirable to confine these articles. 
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Physical Geography ; or, The Terraqueous Globe and its Phenomena, 
Illustrated with 125 Wood Engravings, Frontispiece, and 12 
Maps. By Witiiam DespogouecH Cootey. London: Dulau 
and Co. 

Tuat Mr. Cooley is essentially combative is a fact well 
known to the older geographers, and one which will be 
understood by younger men as soon as they commence 
reading his latest work. The gauntlet is thrown down in 
the preface, and the challenge is sounded loudly to the last 
chapter. Physical geography is not what it is generally 
understood to be ; at present “ we have numerous treatises 
on physical geography, which are in reality merely out- 
lines of geology, without a trace of physical science.” The 
Geographical Society has divided the study of geography 
into two branches, but the division has had no thought 
expended upon it, and, moreover, has never been explained. 
The existing race of authors come under the lash because 
they describe the animal and vegetable life of the globe. 
This, says our author, “is natural history.” 

It is useful to have a really good definition of the subject, 
and Mr. Cooley gives it tous. “ Physical geography has 
for its object to establish the connection of physics with 
geography, or to explain how physical laws and phenomena 
are modified by position on the earth’s surface.” We think 
g-ographers are fairly well ed that physical geography 
includes this, but they would go further, and rightly so, 
giving a complete, instead of a mutilated, introduction to 
nature. 

With the exception of one theory, we can confidently 
recommend the book ; but against this theory we enter an 
emphatic protest. Let us rid ourselves in the first place 
of the incubus. After giving Laplace’s nebular theory, 
our author says, “The mechanical sufficiency of this hypo- 
thesis has been established by experiment, but its possi- 
bility has been contested on chemical grounds by a high 
authority, E. Bischof, who objects that the heat produced 
from the conversion of nebulous into solid matter would 
suffice to volatilise all. This is equivalent to asserting that 
under no circumstances can such condensation take place, 
which is clearly incorrect. When this condensing force, 
gravitation, is constant, and the dispersive force, evolved 
heat, transient, the former must surely come off victorious.” 
Bischof took no account of time as a function of solidifi- 
cation; he reasoned as if the world was originally a 
gaseous nebula, and solidified instantaneously. All this 
Mr. Cooley states, but he goes on, “ There is no reason to 
believe that the earth was ever a mass of melted matter. 
We can believe that the process of soliditication was, at 
the first, attended with a struggle, and with intense heat, 
that the nucleus of the earth may have been, and may still 
be, fluid; that solidification then proceeded faster than 
aggregation, so that most material fell in the form of hot 
dust ; and it is obvious that if the solidified nebular matter, 
all revolving as at first, fell by the force and under the 
guidance of gravitation, the earth’s figure would necessarily 
conform to the laws of gravitation.” The italics are ours. 
It is of no use pointing out to Mr. Cooley that the majority 
of astronomers, geologists, and physicists, do advance 
reasons for the hypothesis that the earth was once a fluid 
mass; Mr. Cooley has evidently read a great deal, and 
rejected all that has been read or heard on this subject. 
It is hardly fair, however, that Bischof’s conclusions should 
be mentioned in the first chapter, and adversely criticised 
as based on wrong assumptions, and that these very con- 
clusions should be advanced in the last chapter as confir- 
matory of the author’s hypothesis. But this is the case, 
for, p. 421, we read, “It is stated in geological treatises 
that the earth, when it first took its place as a planet, was 
a liquid globe, having been fused by the heat attending its 
reduction from the gaseous state ; but Bischof has pointed 
out that the heat generated by its condensation, supposed 
to be instantaneous, would be sufficient to volatilise and 
disperse all its materials. No reason can be assigned for 
attributing to it the heat of fusion. In order that it should 
take the spheroidal figure, it was not necessary that it 
should be fluid. There remains no trace on the earth of its 
original fused condition; but a wrong hypothesis tends to 
exclude the truth. Since aerolites are continually falling on 
the earth, why might they not have fallen in the first instance ? 
Why may not the earth, at least the exterior part of it, have 
been formed of mineral particles solidified before they met to 
form a globe?” The italics are ours. Some years ago 
it was suggested that a large part of the earth’s bulk may 
have been aerolitic ; and Mr. Proctor, in one of his admirable 
lectures, reviewed the question, showing that in bygone 
ages star streams were vastly more numerous than they 
are now, and that the earth in those times would receive a 
far larger increment of meteoric matter than it does now. 
So far so good, but Mr. Cooley jumps from the origin of 
the earth to the increment of bulk—two totally different 
things. There must have been a nucleus for these meteoric 
streams to augment, and the origin of this nucleus is 
quietly put aside. That Bischof is wrong cannot for a 
moment be doubted by anyone who considers the part 
time would play in the matter. Accept the astronomical 
idea that some of the nebuli are even now in the gaseous 
state, there is a constant radiation of heat into space, the 
outer stratum of gas is therefore cooled, becoming denser, 
and sinks by reason of its increased specific =— 
towards the centre of the mass, another stratum takes its 
place, and this constant radiation ultimately causes lique- 
faction, which commences at the centre. The same forces 
continue to act, and if the specific gravity of the thin 
solidified crust which forms is greater than the liquid 
mass, permanent solidification necessarily begins at the 
centre. When, however, the whole crust has solidified, the 





outer stratum cools fastest, and theoretically the heat ought 


to increase as we near the centre. That this increase of 
heat occurs in the earth is admirably shown by the work 
before us. We cannot here attempt to discuss the variety 
of questions raised in the concluding of Chap. I. and 
in the last chapter ; time and space alike are wanting. Our 
aim is to caution any reader—and we trust that there will 
be many —against accepting the statements made in these 

rts of the work without careful consideration and a 

owledge of the arguments in opposition to these views. 

The author has in the various = ters on “ The Motions 
of the Earth,” “The Density of the Earth,” “Maps and 
Map Drawing,” “The Constituents of the Globe,” “ Heat 
and its Effects,” “Temperature,” &c., shown his aptitude 
for the task he has undertaken, and by a vast amount of 
research has given us a great deal of useful information 
that will not = easily obtained elsewhere. The causes of 
winds are those ordinarily received, Laughton’s theory 
being rejected, as is the figure-of-eight theory of Maury, 
and the more modern one of magnetic action. We havea 
greater respect for Mr. Laughton’s theory than has our 
author, who evidently looks upon him as the orthodox 
astronomer looks upon the gentleman who uses the nom de 
plume “ Parallax.” “It was especially unfortunate that 
one who dreamed that he had discovered that ‘the 
barometer has nothing whatever to do with the weight of 
the atmosphere’ should have thought fit to write on 
physical geography ”—p. 191. 

The simplest theory accounting for all the facts is the 
one that will finally be accepted. In Chap. XV. a theory 
is advanced that electricity is the cause of the support of 
clouds, and the hollow vesicular theory is found wanting. 
Heat and gravity—according to Dr. Carpenter, heat, cold, 
and gravity—are the main causes of oceanic currents. The 
chapters on these subjects are very good, and the criticisms 
levelled against previous authors for the most 
just. Whilst we must admit that the literature on “the 
clouds” is far from satisfactory, we can scarcely go to the 
extent of our author, who attributes the support of cloud 
matter to electricity. Lieutenant Armit in his book looks 
upon electricity and magnetism as the prime cause of 
almost all meteoric phenomena. With this exception we 
know of no writer of repute who admits this theory. 

Although we have thus dwelt upon the parts of the 
work we do not agree with, these form but a small portion 
of the whole, and the remainder is a valuable contribution 
to the literature of physical geography. 





ON THE RATIO OF INDICATED TO EFFECTIVE 
HORSE-POWER AS ELUCIDATED BY MR, 
DENNY’S M.M. TRIALS AT VARIED SPEEDS. 


By Mr. W. Froupe, F.R.S., Vice-President. 


Mr. Denny has taken the bold but well-considered step of dis- 
carding the conventional type of measured mile trials which, as re- 
gards the speeds tried, have long been limited to full speed and half 
boiler power. Mr. Denny now tries each of his ships at four 
or even at five speeds; and the result is, that he obtains fair 
data for a complete curve of indicated horse-power from the lowest 
to the highest speeds; whereas, with trials on the ordinary 
system, we obtain merely two spots in the curve, and these at com- 
paratively high speeds, the intermediate or lower portion of the 
curve being left uninvestigated. 

No doubt the limited view of the proper range of the inquiry 
to which tbe trials are intended to supply an answer, arose 
from the belief that resistance must as the square of the 
speed, and horse-power as its cube; and this belief, incor- 
porated into one or other of the well-known “constants,” has 
survived more or less persistently, in spite of attacks and mis- 
givings, and has constituted a self-supported obstruction to 
new ideas. It is also true, however, that M.M. trials even 
as at present limited, are costly experiments, and notions of 
economy have assisted to damp the ardour of those who have been 
on other grounds willing to become innovators. But no ex- 
penditure ostensibly encountered in the search for truth, is 
really so uneconomical as that which, while it seems to fur- 
nish information, helps to support error, and, in fact, ‘‘ darkeneth 
counsel by words without knowledge ;” and it is to Mr, Denny’s 
honour that, finding the so-called constants were invariably vari- 
able and inconsistent, he determined of himself to strike out a 
new line and find out by trial what is fact, instead of contenting 
himself with assuming what ought to be the relation between 
indicated horse-power and speed. 

A very interesting paper which he read in the Mechanical Section 
of the British Association at Bristol, illustrated by instructive 
diagrams showing the results of trials conducted on his system, at 
once showed how fruitful a field of investigation he had opened up. 
And as he was on the point of trying a new ship from which he 
expected good results, he kindly promised to furnish me with her 
lines and with the report of the M.M. trials ; and with the sanction 
of the Director of Naval Construction, it was arranged that I 
should test the performance of a model of the ship with the 
Admiralty apparatus, so as at once to see what was the relation 
between the ship’s net resistance at all speeds, and the power 
expended in overcoming it. The results of the investigation were 
unusually interesting and, I think, instructive. 

On the one hand, Mr. Denny’s horse-power results, when 
closely scrutinised, were found at once to supply most important 
information on the subject of engine friction, and, on the other, 
they have helped to corroborate and further elucidate certain 
general conclusions on the subject of the expenditure of power in 
propulsion, which other less crucial tests had enabled me to arrive 
at approximately. The method of analysis to which I subjected 
the results is one which I have long adopted with advantage. 

Ihave always felt that the system of reducing the results of 
steam trials to indicated horse-power, though, no doubt, furnishing 
a true expression, in a commercial sense, of the relative merits of 
the ship under trial, tended, nevertheless, to cloud the real signifi- 
cance of the record, viewed as suggestive of those specialities of form 
or condition which have really governed the ship’s performance, 
not only because indicated horse-power includes in one large term the 
merits of the ship, the engine, and the propeller, but because the 
term into which it groups these items is complicated by the intro- 
duction of the speed factor, instead of representing them under 
their more elementary form of force simply. With this view, ever 
since I have entered into such investigations, I have invariably 
converted the horse-power term to a force term by simply dividing 
it by a speed factor, and, as shaping the reduction into its most 
natural and opposite form, I have adopted as the divisor the speed 
of the propeller, expressed, not by its revolutions nakedly, but by 
its revolutions x its pitch, that is to say, the virtual travel of the 
force delivered by the propeller. The result thus obtained, from 
the indicated horse-power, I have termed ‘‘ indicated thrust ;” it 
is, in fact, the thrust which the propeller would be exerting if the 
whole force of the steam were employed usefully in creating thrust, 
instead of partly in overcoming friction, driving the air pump, and 
overcoming other collateral resistances. Indicated thrust is simply 
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mean piston pressure’ X total piston travel per revolution , when, 





itch of propeller 
however (as is onal The case) the I.H.P. see, given, ; 
x 





then the expression for indicated thrust pitch x revolutions. 


‘When decomposed into its constituent parts indicated thrust is 
resolved into several elements, which must be enumerated and 
kept in view. 

ese elements are: 1, the useful thrust or ship’s true resist- 
ance ; 2, the augmentation of resistance, which, as I have ted 


out in many previous reports, is due to the diminution w! the 
action of the propeller creates in the pressure of the water against 


the stern end of the ship; 3, the equivalent of the friction of the 
screw blades in their edgeway motion through the water ; 4, the 
equivalent of the friction due to the dead weight of the working 


parts, piston kings and the like, which constitute the initial or 
slow nent friction of the engine ; "6, the equivalent of friction of 


the engines due to the working load ; 6, the equivalent of air pump 
and feed pump duty. 

It is ble that 2, 3, and 4 of the abeve list are all very nearly 
proportional to the useful thrust; 6 is ey, nearly propor- 
tional to the square of the number of revolutions, and thus at the 
lower speeds at least approxima’ La yew useful thrust ; 5 probably 
remains constant at all speeds, and for convenienceit may be ed 
as constant, though, perhaps, in strictnessit should be termed ‘‘initial 
friction.” If, then, we could separate the initial friction from the 
indicated thrust throughout, the remainder would be approximately 
proportional to the _ true resistance. In point of fact, the 
means of performing this separation have been furnished by the 
conversion of Mr. Denny’s I.H.P. record into a curve of 
indicated thrust. The determination of the initial frictions of the 
Merkara, the Taupo and Hawea, and of the Greyhound, a) in 
diagrams Nos. 1, 2, and 3. But the circumstance by which the 
separability of the initial friction from the other forces makes 
itself apparent, and the method by which the separation may be 
eff ; will be more readily understood by referring to the 
accompanying hypothetical sketches rather than to the finished 


8. 

Assume that the ordinates at a, b, c, d, and e, Fig. 1, represent to 
scale the several indicated thrusts referred to the appropriate speeds ; 
then a fair curve drawn through these points, constitutes what I 
have called the ‘‘ thrust curve.” Now, on drawing the curve with 
the data supplied by Mr. Denny’s trials, it becomes at once-mani- 
fest in every case that the curve at the low speed end refuses to 
descend to the thrust zero, but tends towards a point representing 
a considerable amount of thrust, and it is im ble to doubt that 
this apparent thrust, at the zero of speed when there can be no 
real thrust, isthe equivalent of what I have termed initial friction ; 
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so that if we could determine correctly the point at which the 
curve, if prolonged to the speed zero, would intersect the axis O Y, 
Fig. 2,and if we were to draw a line through the intersection parallel 
to the base, the height which would be thus cut off from thethrust 
ordinates would represent the deduction tobe made from them in 
respect of constant or initial friction, and the remainders of the 
ordinates between this new base and the curve would, as has been 
explained, be approximately proportional to the ship’s true 
resistance, 

Now the data do supply us with the means of fixing this inter- 
section with considerable exactness in the following manner :—The 
curve as fixed by the data terminates at some moderate speed, say 
3, or 4, or 5 knots, It is well known now, that with tolerably 
well-shaped ships of such dimensions as those we are dealing with, 
the resistance due to such moderate speeds as these consists almost 
solely of surface friction, which—as our experiments have shown— 
varies as the power 1°87 of the speed, with perbaps a very small 
residue or excess of resistance, which is apparently proportional to 
the square of the speed; and as this vedi is very small indeed, 
we may without serious error assume that the whole resistance 
below 3 or 4 knots is as the power 1°87 of the speed. Hence on 
this assumption the lower end of the thrust curve when divested 
of the constant friction equivalent, should be a parabola in which 
the ordinate is as the power 1°87 of the abscissa, since,as we have 
seen, the entire thrust, exclusive of the initial friction, is propor- 
tionate, at least at the slow speeds, to the true resistance curve, and 
the problem to be solved is the very simple geometrical one of so 
drawing a parabola of this order, in connection with the axes of 
co-ordinates of the diagram, that it shall meet or join the existing 
thrust curve with an identical tangential direction. The construc- 
tion by which this is effected is extremely simple ; at the point p, 
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Fig. 2, near the lower end'of the thrust curve draw the tangent p’ P's 
draw the vertical at h’ so as to cut the space O h into segments havin 
the ratio indicated by the figured quantities ; draw a line paralle 
to O X through the point where this vertical cuts the tangent ; the 
point where this horizontal line cuts the thrust axisis the vertex of 
the required curve, : 

The parabolic completions thus applied to Mr. Denny’s thrust 
curves are found not only to meet them at a common tangent, but 
to ‘*osculate” them for a considerable distance, which confirms 
the belief that the operation is not merely a geometrical one, but 
expr an action which is dynamically 

3 shows the process as completed from the records of the 

trials of Mr. Denny’s ship, the Merkara, In this, as in the other 
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A curious confirmation of the soundness of the method adopted, 
and of the exactness with which it determines the initial friction, 
is supplied by the diagram, Fig. 4, which represents the thrusts 
of the Taupo and the Hawea, which, as sister ships, ought 
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to have experienced the same resistances throughout. The 
curves of indicated horse-power for these ships differ in a manner 
which certainly does not at once suggest the true origin of 
the difference ; but their thrust curves when completed in the 
manner described, show at once thai their apparent difference of 
thrustis throughout practically constant, and imply that it originates 
in a constant difference between the initial frictions of the two ships’ 
engines. The slight exception to the constancy of the difference 
which appears at one point of the comparison is manifestly due to 
an abno: feature in the Hawea’s curve, and this is such as to 
suggest that there has been some small error in the determination 
of the speed at the point which occasions it, for at this point there 
is a corresponding irregularity in the slip curve, and one and the 
same correction would obliterate both irregularities, 

Moreover, through Mr. Denny I have received from his friend Mr, 
Inglis, the reports of the trials of two ships epee the the latter— 
the Arbutus and the Pachumba, Figs. 5 and 6 ; and these also, when 
similarly analysed, give a precisely analogous result, On comparing 
the six curves thus analysed, it appears that the constant friction 
is equivalent to from 4 to $ of the gross load on the engine when 
ach rm at its maximum speed and power. And it is not irrational 
to accept this relation, provisionally, as the basis of an empirical 
formula, since the constant friction depends to a large extent on 
the diameter and weight of the working parts of the engine, and 
these must be approximately proportionate totheintended maximum 
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strain, making of course all due allowance for the variation which 
exists in the types of bm yl in sonteetl 4 ee the A 
portion appears to me to be une: ly , but the process by 
which it A determined is, I think, so certain and defintt , that I 
cannot doubt the exactness of the results deduced by it; and that 
result seems to me to be one of very high importance and signi- 
ficance, namely, that a screw engine when working at whatever 
speed, even its most moderate and economical % must be 
understood to be throwing away in the one element of this friction 
alone, not indeed } of its maximum power, for the engine yr 4 be 
now working at reduced speed, but a — due to } of its 
maximum load. Thus, in the case of the Merkara, when the ship 
is steaming at five knots in a smooth. sea, one-half of her whole 
expenditure of er is due to this circumstance. The exact 
apportionment of this large amount of inevitable friction between 
the several working parts of the engine, and the question to what 
extent is the evil remediable, are o' great importance, and in what 
proportionate degree it attaches to erent types of engine, but 
io - more or less out of m —_ Satied Sy - a 
ond my present purpose, w 8a ¢ proof—an 
irresistible f as it aj to me—that the evil does exist. 
But the discovering of the actual amount of power thus expended 
has been of great assistance to me in the attempt to account for 
the fact, of which accumulated proof exists, that the total power 





‘| represent the ship’s true resistance whatever it be. 


meeting to my investigation of this subject, as far as I have yet 
carried it, 


FIC.6 









o 40 ‘2 


€ 
SPEEDO iN KNOTS 


The greatness of the excess has become manifest wherever it has 
been possible to compare a ship’s actual resistance at a given speed 
with the indicated horse-power required to drive her at that speed, 
and abundant data for the comparison have been supplied in the 
first place by the dynamometric trials of H.M.S. Gupneand, and 
in the next by jhe experiments on the resistances of ships of various 
forms which ton carrying out for the Admiralty by careful dyna- 
mometric'trials of their models; for among the latter it naturally 
happens that many forms which have had their net resistance 
thus determined have also been tried on the measured mile, and 
to these must be added Mr. Denny’s ship the Merkara. The result 
of the comparison shows that, asa rule, only from 37 to 40 per 
cent. of the whole power delivered is usefully employed ; in Mr. 
Denny’s ship the usefully employed pores is as much as 42 per 
cent. And it will be seen that using the constant friction of the 
engines as an index of the scale of the friction generally the 6C 
per cent., or more, of loss is really to be accounted for. In the 
earlier part of this paper I enumerated the principal elements which 
constitute the gross load of the engines. Irepeat the list here. (1) 
Ship’s net resistance. The power due to this I shall designate effec- 
tive horse-power, or E.H.P. (2) Augmentation of net resistance due 
to negative pressure created about the ship’s stern by the action of 
the screw. (3) Water friction of screw. (4) Constant friction, or 
friction of engine as without external load. (5) Friction due to 
external load, (6) Air pump resistance. e six elements are 


force factors, and when multiplied by SP&4 °F spi feet per min. 


000 

? 

constitute the horse-power Sotenely due to the ship’s pro- 
gress—that is to say, excluding slip—and which I shall designate 
8.H.P. in making up the account, which will consist of the 
several elements all ultimately reduced into terms of E.H.P., 
which is, in a sense, the origin of them ali. *(7) The horse- 
power due to slip has to be added subsequently. 
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I proceed to quantify each element in detail—(1) This is to 


(2) The 
augmentation of the ship’s resistance by the induced negative 
pressure under the stern, consequent on the thrust of the screw, is 
a circumstance on which I have often laid great stress at the meet- 
ings of this Institution. There is abundant proof of its existence, 
and approximately of its magnitude, in the records of the trials of 
Rattler and Alecto, Niger, and Basilisk. Here I will only refer to 
the more crucial —_ of its existence, and of its magnitude, which 
has been obtained by our experiments with models. 

After a model’s net resistance at all has been determined in 
the usual manner, the resistance is determined under the con- 
ditions im by screw thrust. ere is brought up behind the 
model, and quite independent of it, a screw t carrying a screw 
of the required pitch and suitably speeded; the shaft being 
bracketed out forward from and beneath a frame or carriage 
d ometrically suspended below a truck, which, at a definite 

ce astern, follows the d ometric truck, by which the 
model’s resistance is determined. The screw, placed exactly where 
it would be if it were driving the model, rotates with a speed 
sufficient to drive it, but without touching it or affecting it, except 
through the hydro-dynamic action which it is sought to measure, 

The force of rotation employed in driving the screw, and the 
drag or thrust it exerts on the frame which carries it, are both auto- 
matically recorded, and the speeding is varied untii the speed is 
found, at which the total thrust equals the model’s total resistance, 
that is to say, its net resistance + the augmentation in question. 
These experiments show decisively that with ships of ordinary 


* Theaddition of the slip in this form is equivalent to the substituticn of 
the si of the ship for the speed of the screw in all the power s—1n 
the E.H.P. as well as the rest. This arrangement is preferred on the ground 
that it appears to bring out with special distinctn ie t 
that all the elements enumerated, except slip, are alike virtual additions 
to the ship’s resistance, and would equally exist if there were no slip. 


While the slip, taken separately and subsequently, represents the addi- 











tional power expended on all the force elements alike, in consequence of 
the — yielding of the point of reaction from which the propulsive 
force cn. 
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form the i ie frum 60 0 00 ne cont. of tho ins 
net resistance, and in making up the account, I shall rate H.P. 
due to (1) as = 0°4 E.HLP. 

(2) Water Friction of Screw.—The Greyhound experiments 
showed that the additional resistance mn by the screw when 
allowed to rotate freely as the ship went a-head, considerably 
exceeded 0°1 of the ship’s natural resistance. Now, the speed 
with which the screw revolved was less than that due to the speed 
of the ship, and to have driven it at a higher speed would certainly 
have required more force, or, in other words, would have been a 
greater on the ship; it cannot, therefore, be unfair to rate 
this as 0°1 of the natural resistance. H.P. due to (2) is there- 
fore = 0°1 E.HLP. 

(3) Constant Friction due to Dead Weight and Tightness of the 
Moving Parts.—It has already been shown that this is, at all speeds, 
equal to one-seventh of the total load on the engines when working 
with the maximum intended speed and pressure. d since the 
account is, in the first instance, taken as it applies to the highest 
speed, I take the H.P. due to (3) as = 0°143 total S.H.P. 

(4) Friction due to Working Load of Engine.—This, at the 
maximum can hardly be taken as being less than the dead 
load friction (see sec. 9), when it is borne in mind that the forces 
to which it is due exceed by many times the dead weights of the 
moving parts, to which principally the dead load friction is due, 
I therefore rate it at the same amount, so that S.H.P. due to (4) 
is = 0°143 total S.H.P. 

(5) Atr Pump Resistance.—According to Tredgold the load on 
the engine due to the air pump is between one-tenth and one- 
twentieth of the whole load on the engine. I shall set it down as 

075. Thus, S.H.P. due to (4) is = 0°075 S.H.P. The several 
elements worked out on the foregoing basis, and combined with 
. P. and the H.P. due to constant friction, may be tabulated as 
ollows :— 


Horse-power due to net Resistance = E.H.P. 


Augmentation do. do, No. l1= ‘4 E.H.P. 
Screw friction do. do. No. 2='1 E.HLP. 
Working friction do. do. No. 3= 143 8.H.P. 
Air pump do. do. No. 4= “075 S.ELP. 
Or in combination 8.H.P. = 15 E. H.P. + ‘361S.H.P. 
So that 639 S.H.P. = 1°55 E.HLP. 
OrSLP.= 29 EELP. = 2347 EP. 
Or this must be added slip = ‘1 8.H.P., making LH.P. 
= 1158.H.P.* 
Thus, LH.P. = 2°582 E.H.P. 
= Weup. 
38°7 


Or E.H.P. = °387 LLP. 
And this conclusion agrees very fairly with what, as I have already 
pointed out, more general experience has led me to adopt as an 
average expression of the relation between indicated and effective 
horse-power, namely, that at high speed the former is about 27 
times the latter, or the latter 374 per cent. of the former. 

To convert the formula from one adapted to high speed only to 
one adapted to all speeds, it is necessary to keep the term involving 
constant friction separate from the rest, for it represents simply 
the effect of a constant resistance operating with the existing 
speed of the engine. 

In shaping the formula I shall adhere rather to the coefficient 
27, derived from rather broad experience, than to the co- 
efficient 2°582, just now built up on somewhat hypothetical data, 
assuming, however, that the constant friction is equal throughout 
to one-seventh of the maximum load, Of the 2 t E.H.P. which 
make up the 1.H.P. at the maximum speed V, one-seventh part, 
or ‘385, is the part due to constant friction, leaving 2°315 as due to 
the other sources of expenditure of power. And to express the 
H.P. due to constant friction at any other speed v, we must alter 
the coefficient in the direct ratio of the speed. So that the term 


becomes a X ‘385 X E.H.P. at designed maximam speed. Thus, 
the formula for I.H.P. at any speed V, is I.H.P. = 2°315 E.H.P + 
"385 y Xx (E.HLP. due to V); or if we finally sever the useful 
from the collateral expenditure of power, it stands thus— 

LH.P. = E.H.P. + 1315 E.H.P. + 385 7 (E.H.P. due to V). 


Scales for Figs. 3 and 4. 
A, limit division = 200-horse power. 
B, limit division = 4000 lb. 
C, limit division = 200 Ib. 
D, limit division = 1 knot. 
E, limit division = 4000 Ib. 
Reference to Fig. 3—Merkara. 
A, curve of indicated horse-power. 
B, curve of indicated thrust. 
‘ ~ A V3 
C, f coefficient ~— 
curve of coefficien LHP. 
D, curve of slip. 
E, zero line of indicated thrust exclusive of 
the allowance for initial friction. 


Reference to Fig. A, 


b> Taupo. 
> Hawea 


, curve of indicated horse-power. 
B B', curve of indicated thrust. 
1 j ~ De V3 
C C!, curve of coefficient CHP. 
D D’, curve of slip. 
‘E E’, zero line of indicated thrust exclusive of 
the allowance for initial friction. 


Professor Reynolds said he thought that Mr. Froude’s clear 
statement as to what the loss of work on a steamship was, must 
lead them to deal with the causes of that loss in detail, and to 
remedy them as far as possible. 

Mr. Barnaby said that what Mr. Froude was doing was of the 
highest interest to naval architects and marine engineers. He 
was feeling his way to the cause of the enormous loss of power 
given out by the engines, and when that was found out, and engi- 
neers followed up what Mr. Froude was doing, they should see 
who made the best engines. These experiments could not be made 
without great expenditure of time and money, and the experiments 
made by Mr. Denny were such as they owed him their very best 
thanks for; and he was sure that anything he could do in endea- 
vouring to impress on the Lords of the Admiralty the necessity of 
going on with the experiments which Mr. Froude was conducting, 
— out the elements of loss, he should have great pleasure in 

oing. 

Mr. Lamport asked whether Mr. Froude’s calculations included 
the ratio between the consumption of fuel as a generator of power, 
and the effect on the propulsion of the ship as the ultimate result. 
It was very important to the shipowner to know more of the econo- 
mical generation of power. 

Mr. Denny said Mr. Froude’s masterly analysis had added to 
his (Mr. Denny’s) experiment, a value beyond what he had ex- 

He first began those experiments b his confid 
In every one of the speed “ormula had been shaken, and in very 
partial experiments he found that the recognised amount of leak- 








* The slip is added separately in order to express the condition that it 
stores up an excess of 1.H.P., which magnifies that due not merely to 
the ship's true thrust, but to the whele of the work which the engine is 
performing. In virtue of the slip there are so many more revolutions 

r minute performed by the engine, with its total load—its superfluous 

as well as its useful load. 





ing was totally wrong: Mr. Froude had credited his firm with 
more sacrifice than was its due, for one of the experiments coul 
ho eenteastas in.cne Se expanny Sogo of the year. He should 
not like any gentleman to go away be deterred from making 
any experiment because of Mr. Froude’s assumption of cost, which 
he felt bound to disclaim. 

Mr. Thorneycroft called Mr. Froude’s attention to the experi- 
ment of removing the screw from the sternpost to remedy the evil 
complained of. 

miral D’Horsey thanked Mr. Froude for separating indicated 
from effective horse-power, and said that indicated horse-power 
had been the bugbear of them all. 

Mr. Froude, in reply, said with reference to Mr. Thorneycroft’s 
remark, the subject bad been looked at with a considerable amount 
of care, but the investigatioas were somewhat incomplete, and 
there was great difficulty in them, and therefore, instead of 
putting down a loss of 50 per cent. as due to the back action of 
the screw, he put it down at 40 per cent. ; his apparatus did 
include the power of placing the screw at any distance back from 
the stern of the ship, and it was singular how the resistance varied. 
He found from the model that when the screw was removed to 
about one-third of the ship’s breadth from the stern, a maximum 
advantage was produced ; but even there there was some augmen- 
tation of resistance by the mere presence of the screw shaft behind 
the ship, forcing its way into the water, producing a sensible 
amount of diminution of the ship’s resistance, and a consequent 
augmentation of its own resistance. Any body, like another 
model, forced on behind the ship, produced a sensible diminution 
of the ship’s resistance, and the mere penetration of any mass in the 
water behind the ship was an assistance to the ship. In trials 
they had to eliminate the collateral advantage of the parts carry- 
ing the screw. They should practically get over this ; but if they 
could get a quarter of the ship’s beam from the stern of the ship, 
it would reduce the loss to 8 or 10 per cent. 








ON RECOVERING SUNKEN AND STRANDED 
VESSELS.* 
By Mr. Henry F. Knapp, C.E. 

THE immense amount of wealth continually being lost in 
all parts of the world by sunken and stranded vessels being 
abandoned, b of the idered impracticability or impossi- 
bility of attempting to save them by any previous known method ; 
or, if attempted, afterwards abandoned, because of their destruc- 
tion by the action of the sea before salvage is effected, mainly 
because of the improper appliances and consequent slow manner 
of working a wreck, renders any improvement in means for saving 
maritime property a question of national as well as local or indi- 
vidual interest. Though some wonderful and great improvements 
have been and are continually being made in all branches of arts and 
manufactures, the art of recovering sunken and stranded vessels 
seems to have remained to this day the same that it was centuries 
ago, excepting incidental improvements to pumps, diving appa- 
ratus, &c., which, though valuable in themselves, have not been of 
sufficient importance to produce any radical change in the old 
style of doing such work, but merely valuable adjuncts to the 
style; otherwise the art as worked to-day is the same “‘ heave- 
and-haul” arrangement, as regards taking off stranded vessels, 
that it has been always, while the idea of attempting to raise a 
vessel of any size and weight, sunk in 40ft. to 100ft. of water on 
the open coast, has always been regarded by practical people as 
too absurd to be thought of. That the backward state of this 
art should always continue would be unreasonable to suppose, 
and the fact that it has continued so long is probalby largely 
due to the contempt naval people have to any theory not fully 
and successfully demonstrated, thus nipping in its infancy all 
attempts at progress. As regards the recovery of the Vanguard, 
theoretical ship-raisers have had complete and unlimi pos- 
session of the field; as all practical ship-raisers—viz., old hands 
at such work—have' stood in the background and condemned as 
impracticable any attempt at her recovery. As the public in 
general have but a faint idea of what is practical, and practical 
ship-raisers have not a thorough idea of what is impracticable in 
raising sunken vessels, it may not be out of place to refer super- 
ficially to some of the many plans sepeiel, as well as plans 
practicable for accomplishing such work. As regards pumping out 
a deeply submerged vessel for effecting her floatation, it is imprac- 
ticable for the following reasons :—(1) On account of the immense 
and costly difficulty of making her decks, hatches, &c., water- 
tight. (2) If the vessel could be made water-tight, water will not 
lift on suction more than 25ft. to 28ft. high, and a force pump 
could not well be arranged to work under water. (3) Allowing 
these two insurmountable difficulties to be overcome, the pressure 
of water being $lb. to each vertical foot, would give a pressure in 
an ordinary case of fire of 101b. to 50}b. per square inch on her 
decks and hull, which would quickly collapse the entire fabric. 
(4) Removing all these difficulties, the vessel, having no controlling 
buoyancy to keep her upright, would turn over in any shape in 
her upward movement, which would generally be the cause ef her 
going immediately to the bottom again, provided the operation 
took place in deep water. 

Another plan proposed is yee | air below decks, and thus dis- 
placing the water. The first and fourth-named difficulties of the 
previous plan pertain to this plan also; besides which, when 
sufficient displacement was created to lift the vessel, the decks 
would have to sustain the entire dead weight of the ship, and 
as no decks were ever put in sufficiently strong for that purpose, 
this plan may be considered impracticable. As some people have 
claimed that ships have been lifted in this manner, it is well to 
cite a case: take a ship submerged to the very ordinary depth of 
50ft., air is forced into ner, and one end is seen to come up before 
the other, provided the previous-named troubles are overcome : 
then one end is afloat, and the other end is submerged 
50ft.; it requires more air to displace the water from the submerged 
end before it will come up. Under these circumstances the 
pressure of the entire body of air within the vessel is co-equal 
with the pressure due to the depth of water at the point 
of impingement of the air and water, say at the depth of 
40ft., in which case the pressure inside the vessel would equal 
18lb. per square inch, counterbalanced at the upper end by 
nothing, but gradually towards the submerged end by the external 
increasing pressure of water in accordance with the depth. It 
certainly does not seem plausible that a ship or her decks can sus- 
tain a bursting pressure of 18 lb. per square inch—a pressure that 
has been sufficient to explode a steam boiler before now; in the 
case of a vessel lying as deep as the Vanguard, this pressure would 
be fully 50 lb. per square inch. In general, when lifting power has 
been required for raising sunken vessels, surface buoyancy, such 
as old hulks, barges, &c., have been for ages the universal method 
for getting a lift on each tide, a slow, costly, and risky mode of 
operating when the wreck lies deep and the tides are low, but even 
at this its use is strictly confined to the still waters of rivers and 
harbours, as long experience has proved that surface buoyancy is 
decidedly impracticable for outside work, as it is impossible for it to 
stand the rough undulating seas which invariably carry it away 
before the wreck is raised, snapping all its connections, and greatly 
endangering the lives of the operators. After many costly trials, 
such buoyancy, in fact, has b quite obsolete for working in a 
sea-way by reason of its own difficulties, and not by reason of any 
superior means having displaced it. 

n lieu of any practical buoyancy having been introduced up to 
this time for outside work, wrecks lying in exposed positions are 
universally abandoned, leaving a loss of millions yearly to British 
underwriters and the people generally, much of which will eventu- 
ally be saved when the importance and necessity of increased 
salvage once become fixed in the minds of those interested. A 
primary and important condition pertaining to outside work is that 
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when a liftis once taken on a sunken vessel thatit be 
completely and , and the vessel towed 
smooth water, as ing to the ending of the 


there is constant danger to the undertaking oy reason : 
storms coming up, and the accompanying * asim running a 
currents, &c., to which surface buoyancy is constantly exposed 
unable to withstand ; besides total abandonment, it is sometimes 
necessary to incur an additional expense in blowing up a vessel 
sunk in a channel-way ; such blowing-up operations are con’ 

ing place in various parts of the world, the value of the vessel 
being entirely secondary to the necessity of clearing the channel ; 
and the fact is that engineering science has hitherto failed to cope 
successfully in raising sunken vessels in an open seaway, 
in inland waters and bays protected from the undulations of 
sea and heavy weather, there is very little work abandoned if it 


has af value. 

By the loss of the Vanguard and the consequent discussion by 
the public of the various plans of raising her, one most important 
element has been brought to the surface, which, if those interested 
will allow themselves to rightly consider, will result in benefiting 
the nation yearly for the loss of many Vanguards ; in fact her loss 
may be made the cheapest and most valuable lesson that could 
have been received on national economy in many a year. The 
important point of these discussions is the appropriateness of com- 
pressed air, otherwise the pneumatic system of recovering sunken 
and stranded vessels. That this system, when properly applied, 
will eventually be the means of saving untold millions to the 
nation needs but little thought to fully comprehend on the part 
of those acquainted with the great advantages of air over any other 
power in the great engineering feats of the day. It is doubtful if 
Mounts Cenis and Gothard would have ever been pierced by a 
tunnel, or that the engineers of the day would ever dream of pene- 
trating a tunnel under the Channel, but for the fact that by the 
use of air, things that were quite impossible in previous ages are 
rendered simple and easy of execution solely b reason of the 
facility with which compressed air can be Though the 
success of the above schemes may be said to have depended entirely 
on compressed air as a means of their accomplishment, there is an 
industry which, it is reasonable to say, is far more appropriate and 
dependent on this power than any of the engineering feats named, 
and that industry is the recovery of sunken and stranded vessels ; 
this, because by its use all snapping jerks to the chains are entirely 
avoided, and because the instant the vessel leaves the bottom she 
comes to the surface, and may be immediately towed into a har- 
bour or beached. Among the few methods for using compressed 
air for ship-raising, a composition of rubber and canvas bags earl 
took the popular fancy, and some thirty-five years a few sm: 
vessels were raised by them on the inland rivers and lakes of the 
United States ; but in a short time the system seems to have died 
out, for not till 1844 or 1845 was another attempt made, when the 
inventor or manager of them obtained a contract from the United 
States Government to raise a sloop of war sunk in a channel-way 
somewhere in the Mediterranean, and which the American Govern- 
ment had been requested to remove by the English Government. 
Though the bags had been built with the greatest care, regardless 
of expense, they were never able to stand the strain of the air 
pressure, as they readily burst before getting filled; for which 
reason they were abandoned, «nd the vessel eventually blown u 
with gunpowder. Again, the system was taken up in New Yor 
in 1852 or 1853, by the formation of a company with a large 
amount of money (about 75,000 dols. paid in), and a fine large 
steamer, called the Saxon, was fitted up with the most improved 
air-compressor apparatus, and a large number of air bags of from 
15 to 25 tons capacity, each built on an improvec system for 
strength, and also in respect to escape valves for relieving the 
pressure in them as they came to the surface, as for each 33ft. they 
rise the air pressure within them must be diminished by one 
atmosphere by escaping, in order to avoid the danger of their being 
burst by over or uncompensated pressure ; to avoid which the 
Russian Government, who have lately adopted this system, even 
with their improved valves, have to adopt the utmost caution 
while using them, being, it is said, under the necessity of only 
taking a lift of 10ft. or 12ft. at a time, and thus prolonging an 
ordinary operation several days, a circumstance that would gene- 
rally prove fatal to success in the rough waters bordering on the 
Atlantic or Channels. Notwithstanding the strength of the bags 
of the New York Company, the excellence of their valves, and the 
experience of the operators, enough of them often burst on coming 
to the surface to cause the vessel to immediately go to the bottom 
again, though a few craft were successfully raised by them ; how- 
ever, be the cause what it may, the thing went to the dogs, and it 
is believed that air bags have never been used in the United States 
for ship-raising from that day to this. That rubber bags are likely 
to be more successful in Russia than they were in the United States 
is to be doubted, as also that they will ever come into general use, 
judging from their inordinate first cost, which is said to be some 
£250 for a 60-ton bag, together with the impracticable amount of 
nursing they require in operating, which is positively inadmissible 
in a sea-way, and their liability of being punctured by lying against 
some sharp protuberance of the vessel, and also by their certainty 
of being worn and chafed by the constant motion given them by 
the currents and tides. As the bursting strain on these bags 
increases with the square of their size, it is a prime necessity that 
they be made of small capacity, which is another objectionable 
feature. The tensile strain on a bag 12ft. in diameter by 20ft. 
altitude, equal to 60 tons capacity, when submerged and inflated 
will amount to about 12001b. to each vertical transverse inch of 
the material of which it is built, along its circumferential zone, at 
that part having the least compensating outside pressure. Such a 
strain seems inconsistent with durability and the nature of the 
business ; besides which, all compositions of rubber are subject to 
rapid decay by reason of a sort of dry rot. Having been conn 
with salvage operations for many years in the United States, I 
have been enabled to observe and study the many difficulties 
attending the raising of sunken vessels, as also the difficulties of 
taking off those that are stranded, and from experience gained in 
the trade have been enabled to devise and complete an apparatus 
and system that avoids the real difficulties pertaining to other 
methods without creating any fresh difficulties. The first difficulty 
I sought to overcome was in passing chain cables under a sunken 
vessel ; this part of the art has generally been done by a process 
called ‘ dragging,” viz., getting the bite of a chain under a vessel’s 
end and sawing away on it till it is worked to the position wanted ; 
but this process is impracticable when the vessel is a large one and 
settled any degree into the sand, though on small vessels it is not 
very difficult. My method of chaining is to utilise a small size, 
one to two inch, piece of curved gas pipe or tube, connected to a 
force pump by means of a flexible hose, the water or air from 
which washes away or softens the sand or mud and gives easy 
entrance to the tube under the wreck, through which is afterwards 
washed a float with a small line attached, the float rising on the 
opposite side of the wreck with the line, which is made the vehicle 
for drawing under a large line, and so on till the chain cable is 
drawn under. It is proper to say that it is only necessary to pene- 
trate the mouth of the tube a little past the keel of the wreck, as 
after the water or air passes out of it, either will take the direction 
offering the least resistance, which is invariably upwards, and thus 
the upward passage is made independent of the tube. This process 
has been done with facility on the hardest sandy bottoms, which 
are even more difficult than clay. In case of obstructions, a s 
torpedo passed through the tube offers ready means for effecting a 
clear passage and breaking up a stiff clay, &c. 

The next important novelty of which this paper treats is the 
lifting buoyancy. In devising this buoyancy, my first aim was to 

et an apparatus that would always be under control, and safe 
the the effect and contingencies of storms, currents, &c., that is, 
when the buoyancy was in position alongside of the wreck it would 
stay there, unaffected and immovable, till the proper time came 
for raising the vessel. More than this could not be expected or 
even desired, and this advantage alone will produce an entire 
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change in the system of ship-raising as has hitherto been practised. 
Let it be understood that as each part of the operation of raising 
a wreck is completed, that it will remain completed independent 
of the weather, delays, &c., until all is ready for bringing the ship 
to the surface ; that it will be as practically easy to raige a ship 
like the Vanguard. lying in an exposed and open position,.as it is 
to dock the fron Duke. Under such conditions it merely becomes 
a question of ordinary labour with no impracticable difficulties to 
overcome, and no risks to take of having the work spoiled by the 
elements, A buoyancy to meet these conditions must necessarily 
be submerged, and the only practical power for working a sub- 
merged buoyancy is compressed air, the positive expansion of 
which, as the buoyancy comes to the surface, must be provided 
for, otherwise the buoyancy will burst from excess of internal 
pressure, even if built of the heaviest boiler syn For affording 
this relief of pressure, various sorts of complex valves have been 


pan oo Ka pe cnemcn — air 1 ae ie oe pe 
e of impracticably ca) ; for, though a ship 
pbs raised by pig bladders, the cost of attaching and inflating 


a sufficient number would unquestionably render their use — 
ticable ; the reverse of which is that the buoyancy should be as 
large as practicable consistent with facility of manipulation. The 
principle of this lifting buoyancy is a ‘‘ pontoon or jack,” having 
an open bottom, but otherwise air-tight. They are built of light 
boiler plate, of from 50 to 600 tons lifting power each, the larger 
size be LS etper into several (three or four) transverse compart- 
ments, ey are floated in proximity or alongside the wreck, and 
by mone 3 the air escape will sink to the bottom, Each pontoon is 
connected to a pump by a flexible hose while being arranged along- 
side a vessel, so that the instant the pontoon reaches bottom, 
suction may be effected on it, so that it is quickly forced into the 
bed of the bottom—flush with its top if necessary—by reason of 
the superincumbent ber of water and he ny end pressure on 
its = This ability of being sucked into the bottom is the only 
possible manner of at all times securing a buoyancy against the 
contingencies of storms, tides, &c.; and as each pontoon is } sae in 
position, it will remain immovable while the remainder of the pon- 
toons necessary to lift the vessel are being placed, if for a mon 
a year, and when they are all properly attached, and com) 
air is forced into them, driving the water out through their 
bottoms, the necessary amount of displacement is effected and the 
vessel is brought to the surface, the surplus air resul! from 
expansion as they rise, having free escape from under the 
edges of the open bottom. With the protection thus afforded, b 
sucking the pontoon into the mud or sand bottom, the t an 
size of the sunken vessel to be raised become of secondary = 
ance, as itis only a question of more or less buoyancy 
applied, which in turn is only a question of labour, as the risks o: 
derangement and loss are nil. It is preferable to connect the 
pontoons together by flexible hose, after being pa go about a 
vessel, so that when one is operated on the sir will find its level in 
— are 80 — neal os ar sehen 
n raising a deeply-submerged vessel it is neeessary 
about 10 per cent. of the buoyancy required to float over her decks, 
89 as bed mg her a low centre of gravity, as this distribution insures 
her coming up squarely on a level. The proper distribution of 
these pontoons around a vessel may be practically haga P crn 
judgment alone, but can be positively ascertained by 
on portions of the buoyancy before making the grand effort. 
Before sinking the pontoons the vessel should first be chained with 
the proper number of cables, each of a sufficient length to 
under the keel and reach from rail to rail; from the ends of these 
cables there will be leading lines to reach to the surface of the 
water, which lines will be passed through adjustable pee ent 
in the pontooas, and as the pontoons sink these lines will draw the 
ends of the cables up through the channel-ways, where they will 
be pn on top of them. Also, in sinking the pontoons, these 
lines be the means of placing them directly alongside the 
vessel in the desired position ; the cables may be evenly tightened 
by B gem J raising the pontoons with a quantity of air, 
and then allowing it to escape, &c., by which means the cables 
ill be made to have an equal strain, &c, The channel-ways in 
the pontoons are simply flexible hose, that can be arranged to take 
a chain from any desired angles, as various wrecks may sometimes 
nee 3 the pontoons may be moved from place to place with 
facility over any sea or distance on a draught of water not over 
2ft., as they are carried on a couple of longitudinal cylinders, one 
on each side, and so arranged that in sinking the pontoons will 
drop from between them, always in upright position, and at any 
desired speed the operator may desire, ese cylinders also 
facilitate getting the pontoons in position about a wreck, when 
they may be detached and moved away. As any part of the full 
weight of a pontoon may be reduced by reserving it in a certain 
amount of air, one operator can manipulate the sinking of 
one of 400 to 600 tons capacity. A a — of lifting, say, 
ee ee complete 15 tons. @ approximate cost 
will range from 19s, to 27s. per ton t, 
size, the larger being the least cost, 


or 


to the 
that their dura- 


bility is equal to years of service, their cost is a mere bagatelle, 





especially as they are applicable to about every vessel stranded or 
sunken (within reach) on any coast. Though the manner of working 
them on stranded vessels is somewhat similar to sunken vessels, 


there are some special points of advantage they possess on 
stranded work, beyond the mere act of lifting, that must not be 
overlooked. ' 

When a vessel becomes stranded on a sandy beach, the peculiar 
action of the sea either banks her up with sand or cuts the sand 
out from under her, the first of which makes it exceedingly diffi- 
cult, and frequently impossible, to move her off by the ordinary 
well-known means of warping alone, and it isa common resort the 
world over to attempt to also dig a channel to move her through 
into deep water; but this is but rarely successful, because the run 
of the sea will fill up the channel almost as soon as formed, though 
in very sheltered spots it is partially sficcessful, though an 
extremely expensive and slow method. Suc digging is done by 
steam r or manual ur. The action of the sea in cutting 
under a vessel is the great cause of a stranded vessel ‘‘ breaking 
up” or going to pieces ; such cutting under action of the sea 
may be compa to taking out part of the foundation 
of a house, and, by thus leaving it but partially sup- 
ported, tumble it down. Sometimes the sea will cut under 
amidships, causing a vessel to double up; but more ee od 
under her ends, ca them to break away. It ma‘ safely 
said that to prevent this cutting under no attempt has been made 
that the writer has ever heard of during his intercourse with 
wreckers in different parts of the world, neither has he ever seen 
any record of its having been attempted, most probably because 
no practical means has ever been egy to meet the difficulty. 
Sometimes a sand-stranded vessel will lie perfectly easy on the 
beach many weeks; when a storm or gale sets the sea running she 
cuts under and quickly breaks up. It is evident the only way to 
protect a vessel in such position is by a breakwater or bulkhead 80 
placed about the vessel as to impede the current or turn it aside ; 
one or more of these open-bottom pontoons is the only ractical 
and effectual means of accomplishing this p , a8 when the 
tide gives evidence of probability of cutting under a pontoon may 
be sucked into the sand, leaving several feet protruding above the 
sand, and be thus made to act as a breakwater. As regards the 

wer of those pontoons for holding on in a seaway or current, so 
ttle as 4 lb, vacuum will give them a erip of many tons force, + 
pore sepen bad or area of their top ; but when their sides are once 
fairly embedded in the sand they become immovable, independent 
of vacuum. As it may not seem clear how a vacuum is to be got 
ina age ores totally submerged, it is well to state that if the water 
in the hose above the pontoon, and operating it, has 1ft. less 
height of water in it than the altitude of the water outside of it 
and over the pontoon, that the effect of a 1ft. vacuum is accom- 


plished. 

As the quickest way of getting a stranded vessel off is to lift or 
lighten her, the pontoons are arranged on each side for this pur- 
pore, in which position they also act as a breakwater. As their 

power is equal to the displacement of the water they effect, 

the draught of a stranded vessel may be readily reduced one-half, 
three-quarters, or more, which fact will invariably insure quick 
floatation. Another important fact in connection with these pon- 
toons is that when a vessel is inclined to sand up, these pontoons 
may be made to entirely obviate it by continually keeping the 
pumps threwing air into them, which escapes under their lower 
edges into the sand and keeps it stirred up, so that the wash of 
the sea carries it off, which act may be made to even produce a 
hollow sufficient for the vessel to float in, and so gradually work 
her seaward. This action may also be assisted by the tubes as 
used for chaining being protruded under her, as before described ; 
but, in case a vessel is very badly stranded, and it is preferred to 
wait for a high tide to roll in in order to float her, these pontoons 
may be arranged and securely embedded about her, ready to bs 
ted as soon as the proper height of tide rolls in; for such 
oe femal are perfectly safe and able to stand any sea un- 


‘ecte 
In Magee | these pontoons it is desirable, though not necessary, 
that a quantity of Cighiy-sonquented air be stored up in a reser- 
voir, to be turned into fhem when wanted; and as thirty times 
the quantity of com air will pass t) h the same size 
tube as will water —time and pressure bein; |—prompt action 
is insured, with no risk of snapping the chains by en jerks, 
the air on them as an me eer) cushion, and when once 
taut they will remain so, On reef work a vessel may be lifted or 
tened to the extent of 600 to 1200 tons in a couple of hours 
the pontoons are at hand to run alongside, attach, and inflate. 
course not much can be done in bad weather on reef work, 
but it must be remembered that bad weather represents but a 
small portion of time, and reef work is orien: of being 
ee when all is at hand. The pontoons have no bottoms 
to be knocked in or injured by the 's and rocks, and are not 
subject to the undulations of the wave line as surface 4 
The greatest strain to which these pontoons are subj being 
and that of limited amount, the amount of bracing 





requisite is small, 


ON THE COMPARATIVE RESISTANCES OF LONG 
SHIPS OF SEVERAL TYPES.* 
By Mr. W. Frovupg; F.R.8., Vice-President. 

THE trial of the model of Mr. Denny’s suip Merkara, referred to 
in the paper I have already read, furnished materials for extending 
and giving practical reality to a comparison between several types 
of form which our series of experiments had partly put into shape. 

The comparison is in’ as showing the relation between 
length and resistance in two of form—(1) that form in which 
a ht parallel-sided middle body is pe 0 between two 
ends of greater or Jess fineness; (2) that in which the whole length 
of the ship is utilised in fineness of form, the results being worked 
out for the Merkara and three other ships of the same displace- 
ment but of different form and proportions, The lines of these 
three other forms selected are those which in our series of experi- 
ments have been found to give on the whole the best results 
within ordinary available limits of speed. The displacement in 
each case is 3980 tons, which was that of the Merkara on her trial. 
For shortness I shall call the four models A, B, OC, and D, A 
being the Merkara, A and D represent No. 1 type but with 
different proportions and different degree of fineness, B and OC 


represent No. 2. They have different proportions but the same 
degree of fineness. The ends of D beyond the el middle 
y have the same fineness as the ends of B and C; indeed all 


these forms have what may be called the same entrance and the 
same run, for though their dimensions as well as their oe 
of length to beam) «':{fer, the cross sections on which their lines are 














are throughvut the same, the longitudinal spacing being in 
each case made proportional to the length they occupy, or as 
it may be termed, having different degrees of expansion. The 
following table gives the leading particulars of the four ships :— 
P Length. 
E e4/ 214 | 
¢| i ga | 3 Bee 
t 2 £3 é 3 £ 3 
2 Run. | Total. ME a3 
: me) a | a | 568 
a | *3 x B 
ft. ft. ft. ft. ft. jsq. ft. 
A 144 72 144 | 860 | 87°2 | 16°25) 18,660 | 17°03 
3080 2| B_179°5 — |179°6 | 859 | 45°88] 18°00) 19,130 | 18°95 
| © |154°5 — |154°5 | 809 | 49°4 | 19°32) 17,810 | 17°58 
| D | 95} 95 | 95] 285 | 45°66) 17-89] 16,960 | 13-78 





























The length as given does not include the screw aperture, taken 
to be 9ft. In A the entrance and run are 3°87 beams; the total 
length is 9°67 beams ; the draught is ‘436 beam. In D the entrance 
an Se Tee aaa bree ee 
is ‘392 beam. In B and C the total length is 7°82 beams and 6°26 
beams respectively ; in both the draught is ‘392 beam. 





so i2. ia 
SPEEO IN KNOTS PER HOUR 


These explanations are a sufficient introduction to the considera- 
tion of the several di 1, 2, 3, and 4, which give the lines of 
the several ships, and wie Recah one ea fcr 
resistance, tha’ curves in which (the represeat 
speed in knots ; and the ordinates, resistance in pounds. In 
stu : o. 5, perhaps the circumstance which first 
deserves notice, is that at the maximum included in the 

trials of the Merkara there is so smali a 
erence between the resistance of these four ships, differing so 
considerably as they do in form and the 
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stance which indicates how easily a difference in the ‘ormance the back, the front being carried strong wrought iron 
of the ship may be marked by a difference in the ‘ormance of ' THE TELEGRAPH CABLE SHIP FARADAY.* Lina to allow Nan sdb freedom in ouiling at the various 
the , in com the ships at this speed, we omit By CO. W. MERRIFIELD, F.R.S., Associate Member of Council, } working parts of the engines. The starting and reversing gear 


engines. 
D, as possessing considerably less lines of entrance and run 
than either of the other three, the differences between the resist- 
ances are still smaller, the 20,000 Ib. of the Merkara exceeding the 
18,700 of C by only 1400 lb., or 75 percent. ; and even at 13 knots, 
which just ex the highest speed included in the Merkara 
steam trials, though the resistance of D has become rather more 
‘in excess, yet that of the Merkara and B are identical, and that 
of C, the smallest of the three, is still only 14001b. below theirs. 
At 134 knots the resistance of D is beginning to diverge rapidly 
into excess, and the Merkara’s is also beginning to diverge in the 
same direction, though less rapidly. At still higher speeds the 
forms C and B, which have no parallel middle body, show a grow- 
ing superiority to the Merkara, though the longest of them is only 
as long as that ship, and is nearly 8ft. broader, while C, the shorter 
of the two, is 51ft. shorter, and at the same time 12ft. broader 
than the Merkara. Up to 16 knots the resistance of C is less than 
that of D, though C is 4ft. the broader and 24ft. the shorter. 

The results of the comparison are interesting in their relation to 
a proposition which I have elsewhere insisted on—namely, that at 
every low speeds (sp low as pared with the length of the 
ship) a ship’s resistance, if her form be fairly fine, consists 
practically of nothing beyond friction, and it is worth 
while to notice how far the 
us. The model of the Mer'! 
than we used formerly to include; so that at the lowest speed 
which her curve of resistance includes I have not data for the 
verification of the proposition with the other forms ; but it is the 
fact that in the Merkara’s case at from five knots to eight knots 
the surface friction is about 94 per cent. of the ship’s entire 
resistance, And referring to diagram 5, we see that although at 
nine knots D with a less skin has a greater resistance than the 
Merkara, yet the line of her resistance curve is converging on the 
Merkara’s and might be expected to cross it at a still lower speed ; 
B, however, which has a skin area rather larger than the Merkara’s, 
has, nevertheless, rather the smaller resistance of the two ; but C, 
which has the smallest skin area of all, has also the smallest resist- 
ance, : 

A more practical aspect of the comparison may be made in 
relation to higher speed ; and even in reference to a speed as high 
as twelve knots it will be seen how valuable a diminished area of 
skin may be when the effect of fouling is taken into consideration, 





a circumstance of especial importance to a ship of war which may | 


be under the necessity of keeping the sea for long consecutive 
periods, 
anticipated thus under any given circumstances, nor again can I say 
exactly how much extra resistance a given amount of fouling will 
produce, 
substitution of a surface of ordinary unbleached calico for one of 
clean paint produces just a double frictional resistance, and a foul 
bottom must often be no less obstructive. For simplicity of calcula- 
tion I shall suppose a degree of fouling by which the resistance is 
exactly doubled, and it will be seen that the effect of this is greatly 














to improve the relative positions of the shorter ships, The con- 
struction of the table sufficiently explains itself. 
g|/2l.¢ | g |8% 
temace | 2 | 4 laedeld @2| 282 
2 #2d\5 S| 24s 
ship, | 8 | S leseets 33 | 327 
‘ ¢ | = [8caa/s" Sz | Fos 
Big oa Fee 3° | are 
i ae : ° + 
| & Be & 
A Merkara.. |18,660/20,000] 15,600 | 4400 31,200! 25,600 
Bi . }19,130 10,220] 16,160 | 3060 (82,320) 35,380 |f Assumed 
| speed 
c. . |17,810/18,700] 14,890 | 3810 29,780} 33,590 |( 12 knots. 
D - 116,950 /21,100] 14,250 | 6850 28,500) 35,350 











It will be seen that under these circumstances D, which in the 
comparison as it stands with the clean skin is the worst of the four, 
and has a resistance exceeding that of the mean of the two long 
ships in the ratio of nearly 1°1 to 1, has become as good as the 
mean of the two, now that the skin resistance is doubled, and 
under the same circumstances the superiority of C has been notably 
increased. The superiority of the shorter ships in respect of 
handiness need hardly be referred to. Moreover, I cannot but 
believe that the weight of hull constructionall r 

the strength of the ship must be considerably less for the shorter 
than for the loager ship. Mr. Denny indeed is not, I believe, 
prepared to admit this ; but the question raised is one which I 
think must be capable of something like a general and almost 
demonstrative solution, and it is one which ought to be treated on 
general mechanical principles, and not decided by reference to the 
existing rules of Lloyd’s. These, however, are, I trust, undergoing 
revision in very capable hands. Nevertheless, it must be admitted 
that in view of the importance of large carrying power, combined 
with limited draught (a limitation which the Suez Canal has done 
much to emphasise), and I may add, in view of the practical 
sufficiency of what may be called “‘ moderate speed,” the prevailing 
tendency to great length, including a long parallel middle body, is 
a fair result of ‘‘ natural selection ;” and this form, if rationally 
treated, is perhaps, under the conditions indicated, the best adapted 
for commercial success, though where deep draught is unobjection- 
able a shortened form with no parallel middle would be, as I 
have shown, unquestionably superior ; or were it an object to 
obtain very high speed without notable increase of resistance, 
parallelism of Tniddle body would even with the longer form be 
inadmissible. The logic of the circumstances shapes itself thus : 
Large displacement means large dimensions somehow or some- 
where ; but the limitation of draught forbids enlargement of 
dimension except in the direction of length, since increased ratio 
of breadth to depth would involve an objectionably raised meta- 
centre, and objectionable increase of skin greatly extended length 
has, therefore, for mercantile purposes, become essential to large 
carrying power. Now with a very long ship if the ends are so far 
fined as in effect to limit the resistance to surface friction, the 
parallelism of the remainder clearly assigns a valuably increased 
carrying power to the ship as a whole ; or what comes to the same 
thing, secures a given carrying power with less total skin, and 
therefore less resistance at moderate speed. What I contend 
against is, not the parallel middle body per se, but the mistaken 
idea which to most minds forms the basis of its justification, the 
idea, namely, that to lengthen a ship by merely introducing a 
parallel middle involves no material increase of resistance, the 
supposition being that the middle thus added will follow unob- 
ig through the opening made in the water by the full-sized 
en 





In conclusion, I must remark that the performance of Mr. 
Denny’s ship is somewhat better than previous experiments had 
led me to expect it would be, for I had not expected to find that 
after taking t of the resi due to surface friction her 
residuary resistance would be barely less at twelve or thirteen knots 
than that of B, a ship of the same length, and certainly of finer 
lines; whether this rather unexpected goodness lies in some 
speciality in the lines of the entrance and run, or in the form of 
the midship section, or whether it merely indicates that at a speed 
so moderate compared with the length of the ship’s entrance and 
run as twelve knots, it matters little what the lines are, provided 
they do not fall short of a certain standard of fineness; this is an 
ms uestion —_ I shall not feel has been epee | 
answ ill a series of experiments, bearing on the point, sh: 
have been completed. Some additional steps yo 
been the present examination. 





in the series have 


I am not able to h h fouli i 
oe ee ee noee Sianey ot 50 | entire inner surface of the tanks is flush riveted. The bottom is 


But our experiments rface fricti how that the | 
pe x Asana + Aloe mat age Bm ¢ | middle and lower iron decks. 


, of the central cones. 
' vessel will carry 4300 tons of cable and water in tanks, 


an gaan is verified in the case before , 
ra was tied down to a speed lower | 


Ir occurred to me that some account of this vessel and of her 
performance ought to be given to the Institution, and I have 
therefore, through the kindness of Messrs. Siemens, obtained such 
particulars as I th t would be of most interest. Her builders 
were Messrs. Mitchell and Co., of Newcastle-on-Tyne. These gen- 
tlemen designed her, so far as all details of navel architec- 
ture and construction. The special fittings relating to telegraph 
work were arranged by Messrs. Siemens, and the bilge keels are 
due to Mr. Froade. You will see by the model and drawings 
before you what her general construction is—a double-ended ship 
with a rudder at each end, 360ft. long, 52ft. beam, and 36ft. deep, 
drawing usually at load draught from 22ft. to 24ft. She has a flat 
floor, rather square bilges, with large external bilge keels, and is 
usually sailed on very nearly even keel. The vessel has three cable 
tanks, having an te capacity of 109,500 cubic feet exclusive 
e form and displacement is such that the 
150 tons 
of stores and cable machinery, and 1400 tons of fuel, or a total of 
5850 tons dead weight, all told, at about 26ft. mean draught of 
water. 

The hull of the vessel is built, in accordance with Lloyd’s rules, 
to the highest classification, namely, 100 Al. In addition to 
Lloyd’s ordinary requirements, the vessel is further strengthened 


| by having the upper and middle decks of iron from stem to stern, 
' and the lower or orlop decks also of iron from the boiler-room 


to foremast; the upper deck is also covered with pine planks; 
the main deck in the parts occupied by cabins is covered with 
wood. The construction of the tanks, iron decks, vessel’s hull, 
inner bottom, &c., is all so incorporated together as to give the 
greatest amount of mutual support and strength of structure, 
which has further been attained by having the double bottom 
carried on numerous longitudinal girders for the length shown on 
drawing; the space bet the bott and up to second lower 
deck has been made available for water ballast. Length on water- 
line, 360ft.; breadth of beam, 52ft.; depth moulded, 36ft. The 
vessel is fitted with two rudders, so that she may be steered at 
either end. The vessel is propelled by two distinct pairs of engines 
and two screw propellers. The engines are on the compound sur- 
face condensing principle, with a view to economy of fuel. 

Cable tanks are of the following dimensions:—Fore tank, 37ft. 
diameter by 29ft. deep; main tank, 45ft. diameter by 29ft. deep; 
aft tank, 45ft. diameter by 29ft. deep. The tanks are circular, 
and entirely constructed of wrought iron plates jin. thick. The 





| formed by the inner bottom of the vessel, and the top of the tanks 





are united to the upper iron deck, and are also firmly united to the 
Each tank is provided with a centre 
water-tight cone for the proper stowage of the cables, which cones 
are made in pieces, connected together and to the inner bottom by 
bolts and india-rubber packing, so that they can be removed when 
required. The tanks are also provided with or system of 
cocks and pipes, and a special steam engine for flooding the cable 
with water and for pumping out when required. A perforated rose 
extends a certain distance up each side of the cones, with a bent 
plate over the same to insure the water-tightness of the cones. 

Water service pipe.—A wrought iron pipe is carried from the 
engine-room along the bulwarks, with brass nozzles placed at con- 
venient distances, so that hoses can be attached for saturating the 
cables, washing decks, or other general purposes. 

Water ballast.—The space between the outer and inner bottoms 
of the vessei has been fitted to carry water ballast, and is divided 
transversely into three compartments, besides a longitudinal divi- 
sion, making six compartments in all, so that the vessel can be 
trimmed. The inner bottom is made of plating 4in. thick and 
carefully united to the skin of the vessel; one of the lower decks 
is made water-tight to form the upper part of the ballast compart- 
ments. They have all needful cocks and pipes for filling and 
emptying the various compartments ae Scena | of each other. 
They have also manholes at convenient dist or cleaning, &c. 


are 
so arranged that the engines are under perfect control at all 
times ; an auxiliary engine is fitted to work the gear. The screw 
propellers are 16ft. diameter, with varying pitch. The propeller 
shatts, instead of being parallel, diverge as they go forward. The 
angle between them is not t, but it increases the le for 
turning, so that, if the ts were prolonged to the midship 
section, they would be then 40ft. a This arrangement was 
suggested by Dr. Siemens. It has n found of great service 
giving a great addition to the manoeuvring power of the ship, an 
enabling her to be held head to sea while at slow speed, say a knot 
an hour, while dragging for a cable. A Silver’s marine governor is 
fitted to each pair of engines. A separate telegraph, with return 


signal, is fitted from the bridge to each pair of engines, also from 
the poop and topgallant forecastle to engines, so that signals can 
be given by the officer in charge from all three places. There are 


six cylindrical multitubular boilers, placed in such manner as is 
considered most convenient for trimming the coals, The vessel has 
two funnels, one placed on each side of centre line of vessel. The 
boilers have an aggregate heating surface of 9000 square feet. 
They are constructed to bear a working pressure of 65 lb. on the 
square inch, and have been tested in accordance with the 3% 
Board of Trade regulations. A steam pump, with cylinder 12in. 
diameter by 12in. stroke, has been fitted and arranged to work 
two double-acting pumps, for discharging water ballast and for 
filling and emptying the cable tanks with proper valve boxes and 
pipes to work each independently. 

he excellent performance of this ship in executing the very 
special duty required of her, appears to me to justify a few further 
remarks. One of the most interesting features about her is her 
remarkable steadiness in a sea way. She is not absolutely without 
rolling motion, but what she has is small in extent and very easy. 
It is hardly necessary to point out how essential this quality is for 
a vessel which has to lay and sometimes to pick up and underrun 
a telegraph cable. The means by which this quality has been 
secured in a vessel of 52ft. beam is worth noting. 

In the first place, it is to be observed that she is of considerable 
depth in proportion to her beam, and that she is very square in the 
bilge. Considering her great breadth, therefore, she has rather a 
low metacentre. In the next place, whether at load or light draught, 
she carries her weight rather high, having her middle and upper 
decks both of iron, and some rather heavy machinery on deck, 
When fully laden with a large cable, this fills the circular tanks in 
which it is stored not very much below the line of the upper deck. 
When she is light, the increase of weight in the portion of her 
above the waterline is not much more than balanced by the water 
in her ballast tanks. These conditions all tend to easy rolling in a 
seaway, but, considering her great breadth, would hardly secure this 
quality. A nvtable feature was therefore introduced by fitting her 
with two enormous bilge keels, or false keels, outside the bilges, each 
2ft. 3in. deep, and about 120ft. long. These are made of sheet 
iron, and hollow, namely, two side plates, 2ft. 3in, deep, and about 
lft. apart, secured to the side of the ship by angle irons, and closing 
together within about 3in. at the outer edge of the bilge keel, where 
they are joined by a trough-shaped nose-piece, so as to give a face 
of about 4in. broad to seaward. The effect of them is very strongly 
felt, not only in its general result of diminishing the amplitude of 
the ship’s own roll, as distinguished from the forced roll due to the 
waves, but also, if one may ventire to use such an expression, by 
anchoring her in the still water below, instead of allowing her to - 
oscillate in obedience either to the surface motion or to the mean 
effective wave acting upon her side. This differential effect is a 
matter not of guess work, but of direct observation-—the waves 
recoiling from her side in a very unusual manner, so that a boat 
lying alongside is forced away from her, even against the direction 
of the waves. This can only be explained by the reflex action of 
her straight side, and especially of her bilge pieces, or the ci 
motion of the water in the waves, y 

The ressarches of Rankine and of Froude, which are printed in 
our own transactions, have furnished the theoretical laws, by a 
judici and reasonable application of which a successful result 





Rudders and steering gear —The stem and stern-posts of the 
vessel are formed in such a manner as to receive a rudder at each 
end of the vessel, as shown on drawing. The steering gear is of 
ample power, and is placed fore and aft in such a manner on deck 
that the ship can be steered at either end. A steam steering appa- 
ratus is supplied for working either the fore or after gear. The 
rudder not in use locks, by means of a vertical bolt dropping 
through the skin of the ship, into the shoulder of the rudder. 

Coal bunkers.—All available space in the engine and boiler-room 
is arranged as permanent coal bunkers, with reserve supply 
arranged as conveniently as possible, making a total capacity of 
nearly 1400 tons. 

Store-rooms are fitted up as shown on drawing, and in such 
manoer as the available space would permit. 

Cabins are fitted up in the after part of the vessel, as shown on 
plan. The saloon has pilasters of polished wood with neat brackets 
at top, mahogany tables, swing-back seats, hanging trays for 
glasses, lamps, &c. The sleeping cabins are fitted with berths so 
constructed as to be easily removed forcleaning. Suitable accom- 
modation has been provided for the cable hands and the crew of 
the vessel, 

Testing-room is fitted up in the space between two cable tanks, 
as shown on drawing, and has a strong table, battery, racks, 
writing desk, and other usual fittings. 

Rigging.—The vessel is rigged as shown on drawing. The 
lower masts are of iron, arranged to serve also for ventilation. 
All standing rigging is of galvanised wire rope, and the running 
rigging of best Petersburg hemp. The sails are of navy canvas, of 
suitable numbers. 

Boats.—In number and size in accordance with Board of Trade 
regulations, and hung in iron davits, They are provided with 
rudders, tillers, oars, and boat covers complete. There is also a 
steam launch on board, and several American india-rubber rafts, 
The boats are slung with Hill and Clarke’s patent lowering appa- 
ratus. This apparatus has been very effectually tested on 
board the Faraday—much more so than it could possibly be 
on board ordinary trading ships. It is frequently necessary to 
lower boats two or three times a day, and that in heavy weather, 
for many days in succession. ‘‘ In no one case,” says her captain, 
**has there been a failure. Moreover, when hooked again for 
hoisting up—which is done with great facility—they never unhook 
by a sea lifting the boat, as not unfrequently happens with 
common hooks,” us 

Condenser, capable of supplying 500 ‘gallons of fresh water per 
day, has been supplied and Atvod~ “ 

Chain and anchors, in size, numbers, and length in accordance 
with Lloyd’s rules, 

Windlass is on Harfield’s patent principle, with brake and 
stoppers complete, and is worked by means of a special steam 
engine. 

Awning.—-The entire deck can be covered with canvas awning, 
carried on iron stanchions, with ridge ropes, &c., complete. 

Steam winches,—-The vessel has three steam winches with 
cylinders 7in. in diameter and 12in. stroke, and nas a separate 
boiler for same, conveniently placed on deck on port side, behind 


| the galley. 


Bilge keels, 2ft. 3in. deep, are fitted for about one-third of the 
vessel’s length amidships, to prevent rolling. 

Machinery.—The vessel is fitted with two pair of compound 
surface condensing engines, each pair arranged to drive an inde- 
pendent screw propeller. Each pair of engines has a high- 
pressure cylinder, 39in, diameter, and a low-pressure cylinder, 
68in. diameter; the stroke of piston in each case being 48in. The 
engines are on the inverted cylinder direct-acting principle, with 
horizontal surface condenser, arranged to support the cylin at 
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has been obtained in practice. Itis not too much to say that those 
researches have given confidence to the designers of this large, and 
therefore costly ship, to go at once to the full development of these 
laws in her construction, instead of deferring their application 
through a long course of intermediate trials, which would have 
given us a series of vessels, each perhaps an improvement on its 
precursor, yet on the whole far less successful and more costly than 
the bolder measure of acting at once and fully on theories suffi- 
ciently well established to justify practical adoption. A little 
further popular elucidation of the general purposes of these theories 
may not be out of place. If we consider a cylinder floating in 
still water, so as to be exactly half immersed, and thus to have its 
axis in the water plane, and suppose it to be loaded either much 
or little below its centre of figure, then, if we set it rolling, it will 
oscillate exactly likea pendulum, and there will be nothing to stopit 
except the friction of the water on its surface. But for that, it 
would go on for ever, with an unaltered oscillation, like a pendu- 
lum on frictionless bearings in a vacuum. If, now, we put a keel 
on this cylinder, we introduce a direct source of resistance to the 
oscillation, because the whole surface of the side of the keel has to 
be driven flatwise through the water, as the cylinder rolls. The 
effect of this is not to alter, sensibly at least, the time of oscilla- 
tion ; that is to say, if it rolled ten times a minute without the 
keel, it would still roll ten times a minute with the keel; but the 
extent of the roll would diminish very quickly ; the rapidity of 
this diminution depending upon the size of the keel. So far as 
still water is concerned, any departure of the vessel from the half 
cylinder really acts as a keel and expends work in making waves, 
thus giving us a more or less rapid ‘curve of extinction,” as Mr, 
Froude has called it. 

Ina sea way the question is much more complicated, and it 
would be out of place here to attempt to trace the motion through 
all its phases. Moreover, it should be noticed that the problem 
to be solved is not to get rid of all motion, even of rolling motion. 
There would seldom be any advantage in having a vessel as still as 
a rock, and there would be many disadvantages about it. The one 
case in which it would be useful would be that of a cable ship, and 
even here the other disadvantages, which to a nautical audience I 
need hardly enumerate, would greatly overbalance the one benefit. 
What is really wanted is easy motion, such that the mere wind 
waves of the surface shall not sensibly affect, and such as shall be 
rather less than that of the longer swell frequently underrunning 
the wind waves. This easy motion is secured in the Faraday, 
Her great size and draught of water alone go a great way to secure 
her from the effect of any but very loug waves, and her bilge keels, 
tending to make her conform to the gentler oscillaticns of the 
underswell, at a depth of 22ft. from the surface, give her all else 
that is needed, 

So much confusion of ideas prevails upon this question, that it 
may be worth while to repeat what has been many times stated in 
this room—that uneasy and inconvenient, if not dangerous, rolling 
depends not upon a ship rolling as much as, or even sometimes a 
little more than, the waves of long period which alone affect large 
ships; but upon accumulated rolling, where the times of the ship 
and of the waves harmonise with one another, so that every wave 
adds a little to every roll of the ship—just in the way that a slight 
motion of the wrist sends a sling whirling round and round.. 
When a ship rolls rather more slowly than the waves, and with 
an inclination rather less than that of ordinary ground swell, that 
is all that is needed, or that can usefully be sought for. She is 
then an easy ship, relative stillness being easier than absence of 
motion. 

I am informed that the behaviour of the Faraday has been ex- 
ceptionally satisfactory in this respect. Even in very severe 
weather it has peacy nary pick up and underrun cables; there 
never has been any 4 Layers payi 
but the very worst weather preven 


-out from her, and none 
such delicate operations 
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ms , or has at all interfered with the observations in the 
m. 

The vessel is not designed for great speed; that is not necessary 
for her work, and economy of coal consumption is far more to be 
thought of. Her ordinary working speed is from eight to nine 
knots, and she has exceeded ten knots when under full steam. 

T have not attempted to give you any account of the machinery 
special to the laying or picking-up of the cables, That belongs to 
telegraphy rather than to naval architecture, and it is, moreover, 
a subject which I have not sufficient knowledge to venture upon, 

Mr. Siemens said that as the owner and user of the ae te r 
day, he might be expected to make a few observations. it, as 
regarded her construction, His object was not to produce a ship 
of extraordinary dimensions or peculiarities of construction, but 
rather to ae an engineering object. The question was, 
how to arrange the load in the ship and make the ship manageable 
under all circumstances. One of the difficulties in cable ships was 
that they rolled enormously, which the load hardly seemed suffi- 
cient to account for. In laying a cable, and still more in grappling 
for a cable and splicing it, a rolling motion was a very great evil. 
Mr. Froude, who had assisted him throughout by his advice, sug- 
gested two enormous bilge keels instead of an ordinary keel, and 
the result had been very satisfactory indeed. But it was of more 
importance that a cable ship should be able to be manceuvred in a 
way that was quite unnecessary in the case of an ordinary mer- 
cantile ship. Not only had she to obey her helm very rapidly, 
but she was to remain in a certain position with her head to the 
wind perhaps for hours, and going at the 7 of onl7 one mile 
an hour, with a side wind on her. Now, with this ship they had 
accomplished delicate operations in the Atlantic when it was 
blowing almost a gale. The chief cause why she was so under 
control was the twin screw arrangement, By turning one screw 
full speed forward, and the other half-speed backward, they went 
slowly along, holding her in her position when they wanted to 
splice. But the more ordinary twin screw would hardly be suffi- 
cient. It occurred to him to put these propeller shafts at a certain 
angle towards each other, converging towards the stern, and: this 
was the real leverage with which they turned the ship. 

Mr. B. Martell said he had expected Mr. Merrifield to notice 
the remarkable fact that the ship was built in the short space of 
ten months, He thought that when the country could turn a 
ship like that out in such a time, they might really take credit 
to themselves for the mechanical skill of the country. When the 
drawings were taken to Lloyd’s, for the ship to be classified in the 
highest class of Lloyd’s register, they saw there was something 
peculiar in her, but on looking into the matter they saw at once 
that she would be a most excellent structure, and there was no 
difficulty in assigning her the highest class, 

Mr. Swan, as one of the builders of the Faraday, said, consider- 
ing the responsibility which he had upon him, in conjunction with 
Mr, Siemens and Mr. Froude, it was an immense satisfaction to 
him that she had so well fulfilled all that was expected of her. 
She was not like a merchant vessel, which had her cargo stowed 
away at the commencement of her voyage, and discharged at the 
end; the Faraday had her weights ever varying, and the disposi- 
tion of those weights required great care and consideration. 
Great steadiness was also required, and certainly the suggestions 
of Mr, Froude had turned outassuccessfulas could possibly have been 
anticipated. Mr. Froude wished to go further into the bilge keels 
than the builders felt justified in doing, even proposing to make 
them four feet deep. They rather demurred to that, as being 
different fron: anything that had been done, and eventually they 
made them 2ft, 3in., as they were now. One of the objections 
to a great depth of bilge keel would be the projection beyond the 
width of the vessel, and the line of abutment, which might be a 
source of danger in shallow water, and also the difficulty experi- 
enced in making the bilge keels strong enough. Even with 2ft. 
3in., they had a little uneasiness as to what the effect would be 
structurally. However, he was very pleased when he visited the 
vessel in dry dock, after she had been at sea for a year, to find 
not a rivet started, and no effect whatever of any straining, 








ON THE NICOLAIEFF FLOATING AND 
DEPOSITING DOCK.* 


By Mr. Latimer Oxark, C.E, 


THE floating dock now being constructed for the Russian 
Government at Millwall, by Messrs. Clark, Standfield, and Co., 
presents such novelties in design that it has been thought that a 
description of it, and of their system of depositing vessels on fixed 
platforms, would ~~ of interest to the Institution of Naval 
Architects. This dock is designed for the purpose of raising the 
large circular ironclads which have recently created such great 


interest in naval circles, and also for docking the ordinary ironclads, 


of the Russian Government. The popofika Novgorod already 
constructed has, it will be x bered, a diameter of 100ft., and 
another circular ironclad, the Admiral Popoff, has-a diameter of 
120ft.; and it has been stated that designs have been prepared for 
a third popoffka of 160ft, diameter, and there can be no doubt 
that even larger vessels than this will yot be designed. The 
ei dock entrances at present in existence do not exceed 82ft., 
and it is believed that no entrance so wide as 100ft. has been 
hitherto proposed, It is evident that the enlargement of such 
entrances to a width sufficient to receive circular vessels of the 
size above mentioned, would be a serious and perhaps impracti- 
cable undertaking; the want, therefore, of some method of 
docking such vessels was one of the most serious difficulties to be 
overcome in connection with the introduction of circular war 
vessels, Admiral Popoff had been long studying this important 
question, and in one of his visits to this country he Aictena 
acquainted with Messrs, Clark and Standfield’s Gridiron Stage 
Depositing Docks, and at once perceived their merits, and their 
adaptability to the wants of the Russian Government. Plans 
were accordingly prepared under the supervision of Admiral 
Popoff, who made numerous modifications to meet the special 
requirements of his Government, and the dock was commenced 
in January this year. Before describing the Nicolaiéff Dock it 
may be well to fave a general idea of the leading features of this 
kind of dock. e depositing dock is quite unlike any other dock 
that has been pro , inasmuch as it not only raises the vessels 
out of the water, but, when required, deposits them high and dry 
on fixed stages of open pile work, where they can be cleaned or 
repaired at leisure. It can also readily be altered in its form, so 
as to receive vessels of the ordinary type, or to dock circular 
ironclads of whatever size, ‘ 

is composed of a 


The depositing dock, in its general form 
pontoons, either of square or circular section, which lie 





number o 
parallel to each other at fixed distances apart, and which C) 
transversely tothe length of the dock ; eac of these pontoons 

permanently connec at one end to a longitudi structure 
which forms the main side of the dock; the pontoons project 
outwards from the side of the dock in the same way as the fingers 
of the hand, so that the whole structure in plan resembles a comb, 
The pontoons, when the dock is lowered to receive a vessel, are 
submerged, but the side of the dock to which the pontoons are 
attached is never totally submerged, but is of sufficient depth to 
allow a free of 6ft, or 7ft. whén the pontoons are sunk 
beneath the bottom of the vessel. When the dock is raised the 
tops of the pontoons are well above water, andthe side of the 
dock stands up some feet higher that the deck of the vessel 
which it s rts, m 1 shows the plan of the dock; 
Diagram 2 shows an elevation of the dock submerged, ready 
to raise a vessel, with the outrigger attached, It will be seen that 
these elevations resemble the letter£.. It is obvious that such a 
form as this—viz., a dock with only one side to it—would be per- 
fectly unstable when submerged, but the necessary stability is 


ntability. Tt 


imparted to it. by means of the outrigger shown in 
Diagram 2, This on consists of a broad, flat pontoon, 
divided into numerous compartments, and loaded with concrete 
ballast until it is half submerged. Its form gives it immense 
i earries along its middle line a row of rigid upright 
columns, which project through the pontoon some distance above 
and below, and are stiffened by struts. To the top and bottom 
of each column is hinged a pair of parallel bars or booms, 
Diagram 3, which are also hinged at their opposi‘ie mds to the 
sides of the dock, as shown in the diagram, so that the outrigger 
remains stationary while the dock is free to be raised and lowered 
vertically, being always retained in a horizontal position by the 
action of the parallel bars or booms. The movement is, in fact, 
exactly that of a parallel ruler. Each of the pontoons is usually 
divided into about six separate compartments, by means of five 
transverse vertical bulkheads, The side of the dock to which the 
pontoons are attached is practically a long box girder, divided by 
numerous bulkheads into large water-tight chambers. Its height 
may vary from 20ft. to 50ft., or more, its width from 10ft. to 
15ft., and its length is about equal to that of the longest vessel 
intended to be docked. The pontoons are about twice the length 
of the beam of the vessel to be raised, so as to be available for 
dle steamers ; their height may be from 10ft. to 20ft., accord- 

ng to the — of the vessel, and their width from 7ft. to 15ft. 
n the Nicolaieff Dock now in course of construction, the side is 
280ft. long, 44ft. Gin. high, and 12ft. broad ; the pontoons are 72ft. 
long, 18ft. deep, and 15ft. broad, and the clear space between them 
is 5ft. The machinery for working the dock is carried in the 
chambers of the side, it consists of a number of powerful pumps 
worked by steam engines in the usual manner. When it is neces- 
sary to submerge the dock the nece valves are opened, and 
the water admitted through pipes to the compartments of the 
pontoons ; the dock is thus gradually lowered, its horizontal posi- 
tion being at all times maintained by its connection with the out- 
rigger ; the vessel is then floated over the pontoons, water is 
or gp out until the keel takes its bearingon the blocks, the bilge 
locks are hauled into place by chains in the usual manner, and 
the vessel being: firmly blocked and shored, the pumpin is 
continued until the vessel is raised to its full height; 
the valves are then closed. Ip this position it will be seen that 
the dock with the ship on it has very great stability quite 
independently of that afforded by the erin ary the outrigger 
having in fact performed its functions, viz.—that of controlling 
the dock when submerged—is no longer of any service; and 
it might, should occasion demand, be entirely removed. It 
may be remarked that the dock in this condition is much 
narrower than any other form of dock, and it might with great 
facility be taken through any narrow entrance or channel ; there is, 
however, no necessity to remove the outrigger for any other reason. 
While thus docked the vessel can be examined, painted, and 
repaired as in any ordinary dock, or can be removed from place to 
place. The great feature of this system is that this vessel can 
now be readily lowered on to a fixed staging along the shore, and 
there deposited high and dry as shown in Diagram 13, leaving the 
dock free to raise or lower another vessel, or any number of other 
vessels. This staging consists of a series of piles driven into the 
ground in rows parallel to each other, these rows standing at right 
angles to the shore, as shown in Diagrams 1 and 3. The rows of 
piles are capped by horizontal timbers, which are exactly the same 
cistance apart from centre to centre as the spaces between the 
pontoons are, so that if the width of the pontoons is 10ft., the 
clear space between the piles is 12ft., leaving 2ft. for clearance. 
The height of the vessel above the water is greater than the height 
of the staging, so that when the dock with the vessel on it is 
brought alongside the staging the pontoons can enter freely 
between the rows of piles, and the vessel is carried directly over 
the staging without touching it; the dock is now slightly 
lowered by admitting water into the pontoons until the 
vessel rests upon the keel blocks on the fixed staging ; 
bilge blocks are now placed under the bilges, and the 
vessel being securely shored, the dock is lowered just clear of the 
vessel and drawn out from the staging, and is then of course ready 
to receive other vessels. The lifting the vessel off the stages and 
lowering it into the water is simply the reverse of this process. In 
considering the question of the stability of this dock during the 
process of submersion and raising, it is of vital importance to 
regard the dock as consisting of two very distinct portions, viz., 


| the side and the pontoons. It must be borne in mind that in this 


dock, as in all others, the side or sides take no part whatever in 
the raising or yr gabe of the vessel ; on the contrary, their 
office is simply and purely to give stability during submersion. 
Instead of being of any assistance in raising the vessel, their own 
weight has to be raised and carried by the pontoons or dock-bottom, 


. in addition to that of the vessel itself. It might appear, at first 


lance, that in this dock the great bulk of the single side would 
5 a tendency, when submerged, to rise, and cause the dock to 
list on one side—and this would really be the case if the water 
were to be pumped out of the side, and not out of the pontoons ; 
but it must be-clearly understood that. the lifting power is 
applied solely and wholly in the pontoons, and directly beneath 
the vessel ; the pontoons are provided with a certain number of 
hermetically-sealed chambers, into which the water cannot enter, 
and these are sufficient at all times to give the pontoons a surplus 
of buoyancy, so that they can only be submerged by being forced 
down by the weight of the side, and when the dock has to be sub- 
merged, water has to be pumped into the side to give sufficient 
weight to carry down the pontoons—similarly in raising the dock, 
the water is pumped only out of the pontoons, allowing that in 
the side to flow out by gravity. The lifting power is thus applied 
by the pontoons alone, and that directly under the vessel, and the 
dock has no tendency to turn either one way or the other. It is, 
however, n to apply some power to keep the dock hori- 
zontal in all states of submersion, and this is provided for by the 
outrigger and parallel booms before alluded to. This outrigger 
consists, as before stated, of a large flat rect: 1 ti 


frames, or may consist only of a platform of longitudinal iron 
girders stiffened transversely, and provided with the usual keel 
and bilge blocks. In either case the cradle with the vessel upon 
it is lifted bodily and deposited on the staging, and again removed 
with it when the vessel is lowered into the water. At the 
particular spot where the vessel is raised, there must obviously be 
sufficient depth of water to allow the dock to be lowered 
sufficiently to receive the vessel over the blocking, but when the 
vessel is docked it requires only a depth of water somewhat less 
than the height of the pontoons, so that the whole may be floated 
into shallow water or wherever the staging is fixed. ‘The staging 
may be of indetinite length so as to receive one vessel or twenty, 
and a staging of given length may equally accommodate three 
short vessels or two long ones without loss of space. When there 
is a considerable rise and fall of tide, the operations are of course con- 
ducted at the time of high water, but where the water is at a fixed 
level, or only varies a few feet, the dock may be worked continuously, 
The Nicolaieff Dock which is now in course of construction on the - 
Thames, at the works of Messrs. Clark, Standfield, and Co., Mill- 
wall, isin all respects in accordance with the description above 
given. It has, however, some peculiarities which were necessary to 
adapt it to the docking of both circular and ordinary ironclads. 
The whole length of the dock is 280ft., and is for special reasons 
made capable of being divided into three lengths, each provided 
with its outrigger and complete in itself, Twoof these lengths 
are 100ft. each, and the centre one 80ft. Any one of these parts 
can readily dock the other for purposes of cleaning and painting. 
The centre length is furnished with four pontoons, and the two 
outer lengths each accommodate five; each portion is provided with 
separate engine rooms,’ engines and pumps, and valves. Their 
height is 44fe. Gin., and their width 12ft. The pontoons are 72ft. 
in length, they are all alike, but instead of being permanently 
fixed to the side of the dock they are made easily removable and 
are mutually interchangeable; they can also bereadily connected end 
to end, so as'to increase the width of the dock to any extent. The 
arrangements are such that these connections can be readily made 
without the assistance of divers, Their width is 15ft., and their 
height 18ft., so as to give them sufficient floating power to dock the 
heaviestironclads, They are each divided into six compartments, by 
upright bulkheads, but the four central compartments are again 
divided by horizontal bulkheads into upper and lower chambers; 
the four upper chambers thus formed are hermetically closed, so 
that when all the other compartments are filled with water, the 
pontoon alone will float perfectly tevel with its deck a little above 
water. The outrigger is also divisable into three portions as 
before stated; the outrigger is in this case composed of two 
pontoons firmly braced: together by lattice work; each pontoon is 
15ft. wide and 6ft. deep, separated hy a space of 15ft., the whole 
forming a structure 45ft. wide. The booms are 43ft. in length, 
and are seventeen in number, viz., five to the centre and six to 
each of the end lengths. The whole is weighted with concrete 
ballast. When the three portions of the dock are joined end to 
end, the dock is adapted for raising and depositing ironclads of the 
ordinary form, but when the dock is arranged so as to form a 
dock with two sides, it is suited for receiving circular ironclads up 
to 140ft. diameter. This important modification is due to the 
inventive genius of the experienced Russian naval engineer, 
Admiral Popoff. 

Reverting now to the general form of dock, it may be well to 
observe that it is designed in two halves each of which is capable 
of readily docking the other for purposes of cleaning, painting, Xc., 
or of being used asa smaller but complete dock. In Diagram 1 these 
two halves are shown connected ready to receive a vessel of ordinary 
form. Diagram 4 represents them connected for docking a circular 
ironclad. One of the more important advantages is the great facility 
with which the power of the dock may be increased as often as the 


‘growing trade of the port may render necessary. This is accom- 


plished by simply adding a third section in the centre of the dock, 
which may be done without necessitating the alteration of the 
existing portion, and at an expense not exceeding that which would 
have been incurred in the first inst In with other 
floating docks this form has the advantage of requiring no fixed 
foundations, of being easily removed from place to place, of being 
capable of transporting vessels over shallows, and of possessing 
great economy of working and first cost. It is of course vastly 
quicke~ in operation than an ordinary graving dock, inasmuch as 
in the fatter case the whole space of the dock has to be pum 

dry, while in the depositing dock only a weight of water equal to 
that of the vessel has to be raised,and that through a smaller 
height. In fact the Nicolaieff Dock is capable of raising a vessel 
of 4000 tons in little more than an hour. One advantage this form 
of dock possesses to a greater extent than any other, is the thorough 
exposure of the vessel to sun and wind, which is of considerable 
importance both ia painting and repairs. One obvious use of this 
form of dock is to transport railway trains across ferries from one 
side of a river or lake to the other. The complete railway train is 
run on to a cradle resting on the piles, and being perfectly secured 
therein is lifted away by a dock of this form provided with false 
bows, and fitted with propellers, and is then deposited on similar 
staging on the opposite shore, The advantages claimed by this 
dock have been thus summed up :—(1) With one dock any number 
of vessels can be docked and deposited high and dry out of water 
on wooden platforms, in a convenient pe for cleaning and 
repairs, along the waste sloping shores of a river or dock, (2) The 
provision of an additional length of staging at a comparatively 
nominal cost, is equivalent, to the: building of an additional dock. 
(3) As the dock is used ordinarily for lifting vessels on to the stage, 
it can be kept at all times ready to receive disabled or other vessels, 
which can be at once deposited on a stage and the dock left free 
for further use, and in this respect has a great advantage over all 
other descriptions of graving docks, @) A vessel can be placed 
upon the staging, cut in two, and readily lengthened by lifting one 
half further along the staging by means of the dock, (5) Vessels 
can be conveniently built on these stages on an even keel and 








gular p 2 
entirély decked, and of the same length as the dock itself, and of 
about two-thirds its width. It is connected with the dock by 
booms in the manner before described, acting like a parallel 
ruler, so that its movement is exactly the same as that of the dock, 
and any tendency of the dock to list to one side or the other 
must be accompanied by a similar movement of the outrigger to 
the same extent, necessit.ting the raising out of the water of one 
side of the outrigger and the submersion of the other, A very 
simple calculation shows the force requisite to thus move the out- 
rigger pontoon, through even a small angle is enormous, amounting 
to several hundred tons; taking the Nicolaieff Dock in its worst 
position as regards stability, the force necessary to make a dock 
and vessel list through an angle of 3 deg. is equal to 2776 foot 
tons, or to 2776 tons acting on the vessel with a leverage of 1ft. 
This is shown in diagram 5, with an angle of 10 deg.; this righting 
Oaumagh we Mave’ potato nt the righ 

ough we have out the great righting power which 

the dock with its outrigger possesses, it is Seeeanary to remark 
that with ordinary management not more than a ton or two of 
this power ought ever to be brought into action. The valve engi- 
neer is provided with a spirit level, and as soon as the dock shows 
any tendency to list to one side or the other, or to rise at one end 
more than the other, he adjusts his valves or shuts off his pumps 
so as to bring the vessel immediately horizontal. The water com- 
partments of the dock are more than a hundred in number, and 
are connected with the pumps by means of oper , which 
are all’ brought to the valve house and are then divided into four 
grou vareerending with the four quarters of the dock ; every 
also its own valve. Each of these four groups is governed 

a principal valve, and a glance at the spirit level at once enables 

e valve engineer to ascertain and to control the action of each 





* Institution of Naval Architects, 





up. Alth: in docking ordinary vessels and deposi th 
on —— by no means tosaabe cbse celine, ts i 
UT) t may be em; with advantage in some 
cases, These may either be provided with side shoring 





1 hed without the slightest strain, and without the risk and 
cost of launching, and without occupying the space required for the 
formation of ordinary ship ways. (6) Vessels, when on the dock 
or stages, are thoroughly exposed to the action of the sun and wind, 
allowing the paint to dry and harden rapidly, and affording great 
facility for examination and repairs. (7) The dock, with or with- 
out a vessel, may be readily transported from place to place, for 
the purpose of raising or Let peerage | vessels at different points. 
(8) The dock will not, under any circumstances, sink, even if all 
its valves be intentionally left } a (9) One half of the dock can 
be readily raised level upon the other half for the purpose of 
cleaning or repairs. (10) the use of air, which may be stored 
in some of the cylinders under compression, a vessel may be raised, 
sighted, and lowered again in less than anhour, (11) These docks, 
if constructed in the instance too small for the requirements 
of trade, can be at any time enlarged to any extent at the same 
rate per ton as the original cost. (12) The docks are capable of 
receiving vessels of any size or length, or of a width too great to 
pass through ordinary dock gates; such, for example, as ci 
ironclads of 100ft. or 150ft. diameter. (13) Lastly, in point of price, 
this dock is without any rival. . 

The paper cannot be well concluded without drawing attention to 
the thie advantages which this dock alone affords—viz., that of 
allowing ironclads, torpedo boats, and vessels of every form, to be 
laid up in ordinary on fixed stages instead of afloat. The economy 
of this proceeding, and the extension of life which would be thereby 
given to our navy, will be obvious to all naval men. The 
durability of v: laid up high and dry on the stages would be 
enormous, and at a few hours’ notice a whole fleet might be 
Bey onl hE EOE 

rr. must express the very na’ aj en- 
sion which any owner of a vessel would have in confiding it to 
the care of an engineer wlio would have to work that dock. He 
saw seventeen pontoons, every one of which, to his 
notion of preventing anything like a strain or unnatural twisting 
of the vessel, ought to be emptied at exactly the same time. Mr, 
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Clark had faced that difficulty by the application of a spirit level, 
giving the engineer the means of remedying that sort of yor 
He, for one, should not be willing to consign « vessel worth y 

or £50,000 to the care of an engineer who might neglect his duty 
in raising it out of the water. 

Mr. Bramwell referred to an American sectional dock which he 
saw at New York, in 1853, and said he thought the dock under 
consideration was open to the objections np oly the last speaker, 
and that they ought not to be an elastic but a rigid dock— 
something that, when used, should be as rigid as a box dock. 

Mr. C. Corry thought a great deal of the difficulty was got over 
by the grid, which gripped the ship without straining any parti- 
cular A ship herself had great rigidity. He thought the 
dock was an extremely ingenious one, and the use of the outrigger 
was very beautiful. 

Mr. Olark said that opm owes to empty the portoons un- 
equally, according to the load they had to sustain, could be readily 
introduced. The Russian engineer had very. skilfully and 
cleverly contrived that the docx should be emptied simultaneously, 
that the pumps should act all at once on a series of pipes, so that, 
if there was any difference in the rate of emptying them, it 
balanced itself, and they were emptied to a level. The pipes were 
all on board, and under control. A design was being prepared to 
introduce an index, which was slightly complex. A small air- 
pump was worked by the same engines that worked the pumps, 
and that air-pump communicated with a number of pipes, one of 
which went to each chamber in every part of the pontoon. h 
pipe passed through a column of mercury, and the whole of the 
upper end of each of these columns of mercury had a suction on 
it. The consequence was, when the suction was applied, it rose 
above the oa, and the height at which it rose was exactly 
dependent on the height of the column of water at the other end 
of the pipe—that was to say, the height of the water in the pontoon 
below. ere would be a series of columns, each belonging to one 
pontoon, so that if it was intended that o~ should take any 
curve, the valves would be worked accordingly, and the exact 
quantity of water in each pontoon would be seen. A man stood 
there, and stopped any one pontoon when he thought it necessary, 
and as the operation of raising was paw extended to an hour, 
he — a leisure to adjust the : vow on —4 
Bramwell’s remark, rigidity was one of the points they very muc! 
wished to obtain. He was fer pips tmberdc py te hy ty and 
they had tried to get rigidity by the peculiar construction of the 
side, and the pontoons themselves, which were an excessively 
—s girder, stronger, even, than a railway bridge. The 
whole structure was extremely rigid. The American system of 
anes +3 we was still in bg ty ye some 

jections to i erring again to rigidity, gave 
immense rigidity, especially if it was supplied with the side 
shoring frame; it gave any amount of sta ality, and also the 
power of adjusting the pontoon to the weight w: it supported. 
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CRYSTAL PALACE ENGINEERING SCHOOL. 

Tue Easter term closed on Thursday week, when the successful 
students were presented with the certificates awarded by the 
examiners. The chair was taken, after the students’ work in the 


various departments had been inspected, by Mr. Robert Raw- 
linson, C.E., C.B., Chief Inspector of Works, Local Government 
F, K. J. Shenton, Superintendent of the Crystal 


Board. . F. 

Palace School of Art, Science, and Literature, read the report of 
the Examiners to the Committee of Directors, from which the 
following particulars are extracted. Twenty-five of the students 
had obtained a sufficient number of marks for lecture questions to 
make them eligible for examination on the subject of steam. 
Nineteen of these were awarded certificates, each of whom had 
also a second certificate for drawing, patterns, or fitting. The 
highest number of marks attainable is 224. e hi were 
Mr. W. James, 187 marks, and second in merit for fitting ; Mr. 
A. P. Black, 182 marks, and certificate for pattern- ing; a 
Mr. C. B. Penli m, 180 marks, and certificate for fitting. In 
the departments the certificates awarded were :—Drawing office, 
eleven certificates: First, S. R. Lowcock; second, 'P. Baylis a 
J. W. Jacomb Hood, equal. Pattern shop and foundry, twelve 
certificates: First, L. Wilson and E. R. Royston, equal ; second, 
R. D. L. James. Fitting shop, nine certificates: First, F. 8. 
Richardson ; second, W. James; third, H. Field. Civil engineer- 
ing section, first term, for general surveying and the ra tion 
of plans, &c-, for Parliament, nine certificates: First, J. Mayhew ; 
second, H. E. Read and H. 8. Vogan, equal. Second term, for the 
calculation of strains and the preparation of l and working 
plans, specifications, and estimates of a railway and dock, six 
certificates: First, A. Brook; second, J. Hulton Preston and 
H. Le G. Solly, equal. 

The examiners thus concluded their report: ‘‘ Having submitted the 
students inthe civil engineering section to a viva voce examination and 
i their drawings and estimates, and having also examined 
in detail the drawings, patterns, and specimens of turning and 
fitting, and subjected other students in the school to a critical ex- 
amination on steam, we consider that many of them display most 
satisfactory progress, which is creditable alike to themselves and to 
Mr. Wilson, the wy = and the gentlemen, his assistants, who 
have superintended their penne education. (Si ) A 
Ransome, A. Inst. C.E., B. ughton, M. de la Société des I. 
Civils, Paris.” 

The chairman congratulated the directors, Mr. Wilson, the 
principal, and the students, upon the satisfactory report of the 
examiners, and spoke in terms of high commendation of the value 
and Coma eeee character of the instruction and traini 
given in the school, all the departments of which he had i 
with p and admirati Th ho the privilege of 
sending students to this school should be very grateful to the 
directors for having established it. It provided an excellent start, 
but they must remember that the engineer must be a student to 








the end of his days. No pupil in a large engineering establish- 
ment, for whose admission a high premium may have been paid 
the facilities that were given here for becoming acquain' 
with the details of work and the use of tools. It was not enough, 
however, that they should be good draughtsmen and clever work- 
men, they must master principles, and give patient attention to 
small detai There was no such thing as ‘* luck,” and it was not 
wise to trust for advancement to great natural ability or to influen- 
tial connections ; persevering application was far more likely to 
insure success. The advantages to the engineer of a knowledge of 
meteorology and geology were pointed out, and Mr. Rawlinson 
concluded an address containing much wise counsel by sa: that 
the students had here a great opportunity of which they would do 
well to tare advantage to the fullest ible extent. 
Mr. Jacomb Hood, C.E., pro and Mr. David Thomson, 
C.E., secended, a vote of thanks to Mr. Wilson, the principal, the 


ad examiners, and the chairman, which was carried with acclamation. 


Mr. Wilson reported the satisfactory positions that had been 
achieved in various parts of this country and abroad by former 
students of the school, and referred to an excursion he had made 
with the students to Sheerness Dockyard and to Crossness Pump- 
ing Station. A gentleman had offered a prize for the best paper 
on the Crossness works. He regretted that only five had been 
sent in, and hoped they would do better next time. The student 
did not know what he could do till he tried. Mr. Haughton, who 


had examined the papers, gave A. Brook the first Y.. and A, 
Black the second. In one of the other papers Mr. Haughton 
said he had found “an old friend served up verbatim. The 


writer of the paper would appreciate the remark.” 

The chairman said he had at first declined the honour of pre- 
siding, but on receiving an explanation he was led to accept it, 
and his acquaintance with the school had given him much pleasure. 
He could say that he would rather receive as a pupil, without 
premium, one of its students who showed ability, dion a gentle- 
maa’s son with the heaviest premium he could pay. 

The conipany then separated. 








Tue Royat Institvtion.—The following are the probable 
arrangements for the Friday ev: after Easter, 1876, 
to which members and their frien 


April 28th, Mr. G. J. Romanes, “Physio! of the Nervous 
iS} Medusa.” Friday, May i essor Gladstone, 
Ph.D., F.R.S., M.R.L, “ Methods Chemical 

Illustra’ Water.” Friday, May 12th, Mr. W. Froude, M.A., 
F.R.S., ‘‘ Fundamental Principles of the Resistance of Ships. 
Friday, vag h a. Mr. ©. T. Tart oF. ca ** Recent 
Discoveries at Olympia.” Friday, May rt. J. F, Moulton, 
“* Verification of Modern aesetihe Theories Friday, Juse 2nd, 


a 
Sir J. Lubbock, Bart. M.P. F.RS., MRL, “Ante” Frida 
June 9th, Professor Tyndall, D.C.L., LL.D., ¥.B.8., M.B.L. 
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TELEGRAPH CABLE SHIP, FARADAY. 
BUILT BY MESSRS, MITOHELL AND CO,, NEWOASTLE-ON-TYNE, 
(For description see page 293. 
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as to the uses of , and while it is for the ion in the Law Courts in the 
LETTERS TO THE EDITOR. Se ee a eee eee ee ee ee — 
(We do not hold ourselves responsible for the opinions of our corre- | for a sharp i Sho lstven ite budten tageunet and | Under; these circumstances, Mr. Downes is not justified in 
spendents.) this bold ion does not alter the value of testing one whit. | publishing assertions to damage my clients’ interests, 
—— Some of Mr. Scott’s conclusions, with regard to the fag ends of 


HEAD’S PRIME MOVER. 


Sir,—Will you grant me space for a few remarks upon Mr. 
Head’s “Prime Mover,” a description of which appeared in your issue 
for March 24th, 1867, in the form of a paper read by the designer? 
As a practical engineer, I read this thoroughly practical paper with 
much interest, but should like to take the liberty of asking Mr. 
Head to explain one or two points in connection with the valve 
gear arrangements. Mr. Head describes his expansion valve as 
being one of the type effecting variable expansion by means of a 
variable travel of valve. He further says that, “‘it is inoperative 
at its minimum stroke, whereas it begins to cut off sooner as the 
stroke increases. This is a reversal of the way in which expansion 
slides are ordinarily arranged.” 2 

By this latter statement is shown that Mr. Head deliberately, and 
probably for some all-sufficient reason, selected this particular type 
of valve. It is this reason which I am anxious to see explained, for 
at first sight there appear to be some serious disadvantages con- 
nected with such a pair of valves. In the accompanying diagram I 
have supposed a common exhaust valve (the action being the same 
as for a cylindrical valve) having a stroke of 4in., lap lin., lead 
jin., and steam opening of lin., no inside lap or clearance. The 
expansion valve is of Mr. Head’s type, cutting off earlier with the 
greater travel, and the travel varying from 7in. to nothing. The 
valve connecting rods in both cases are 30in. long. The outer circle 
a bc represents the path of the crank pin ; the next inner circle the 








bar being used for getting tensile results, and the centres of 
the same bars for their ductility, are, to say the least of it, startling 
and novel. But further data on this i is wanting, for 
the experience of others is against this conclusion. It is well 
known that lamination is not confined to the ends of les or 
plates ; the edges may seem all right, but the centre be quite the 
reverse, and a plate of this kind would probably stand no more 
than twenty tons one way, and twenty-five tons—not an extremely 
high result—when broken with the fibre. But this very fact would 
of itself be quite sufficient to excite suspicion as to its uniform 
good qualities. Mr. Scott goes on to say that the proper tests are 
the working of each piece, and that it is only necessary to watch 
the progress of the different parts in the yard, and to see the 
torture to which they are put. Itis idle to say that each part or 
piece is to , as he would have his audience to believe. To 
express this plainly, if the ship can be or is built, it is tested. His 
grand panacea for shipbuilders’ and shipowners’ troubles is after- 
wards s' , viz., to appoint two or more “ surveyors” to 
every yard—they are not to be “‘ inspectors ”—to test everything, 


and look at everything from keel to truck. At first sight one 
would be disposed to pause at the serious task of these umpires of 
right and wrong, but a moment’s reflection dispels the fear. Mr. 
Ssott’s theory is, built, tested—they are synonymous terms—so 
the surveyor will have to look at Aor toe J from keel to truck, 
and both parties will be satisfied, If t 


ere had not been any other 











path of the centre of the expansion eccentric at maximum travel ; 
thenextsmaller circle the path of the centre of main valve eccentricd; 
while the smallest circle gives the path of the centre of expansion 
eccentric at mean travel. It will be understood that the valves are 
shown in cross section for convenience only, as the arrangement is 
practically impossible. 

When the crank pin is at a, the piston will be at the commence- 
ment of its stroke, and the main valve open to the extent of its lead. 
This being the earliest possible point of suppression, to cut off at this 
point the eccentric for the expansion valve should have its greatest 
travel, and its centre should be at, say, f. Now, retaining the piston 
and main valve in the same positions, suppose it is required te put the 
valve into any other position with less travel, and consequently 
later cut off, it is quite evident : hat in so doing the expansion 
valve must not be drawn more forward than shown, otherwise the 


lead would be lost and possibly no steam admitted till 4 or } | 





stroke ; in other words, the angular position of expansion eccentric | 


must be such as will maintain the valve in the first position, or 
thrust it backwards when the link block is moved to full gear. In 
the diagram I have supposed an eccentric with variable travel, in 
place of link and block, the action being sensibly the same. 

The first requirement can be best effected by making the angular 
position such as will place the centre line of the eccentric at 
right angles to the centre line of the connecting rod at the mean 
length of travel, the piston being still in the same position. In the 
case in point, the eccentric will, instead of having angular advance, 
have 4 angular retardation at the maximum stroke. This 
matter may be more clearly illustrated by supposing the eccentric 
shifted round to the position g, and the valve lengthened inwards 
to cut off at nothing as before. Now if the valve be shifted to full 
gear it must be drawn forward to the amount of the horizontal 
distance between g and f, and until the main valve has travelled 
this distance farther no steam will be admitted. This clearly 
shows that the expansion eccentric cannot be turned any farther 
towards the left. It will be at once admitted that it should not be 
turned toward the right, for this would decrease the angle f hd, 
and consequently the crossing action between the valves, beside 
diminishing the steam openings. This angle should be increased 
rather than diminished, but as the position of fh is fixed, it can only 
be effected by advancing dh, which means more lap. But the lapis 
already equal to the steam opening, and Mr. Head tacitly admits 
he cannot do with less. His main valve cuts off steam at ‘75 of the 
stroke, and opens to exhaust at ‘85, thus losing ‘15 of the stroke, 
and this can hardly be said to be calculated ‘‘to work as econo- 
mically with respect to weight of steam used as is possible.” 
return to the action of the expansion valve, if it be set in full gear, 
that is with no travel, its effect is ni/, and the main valve travels 
forward from beneath it, returning and cutting off above and 
below nearly at the same time, the upper steam opening being 
approximately identical with the lower. 

3ut when the travel is increased to cut off at any earlier point, 
the expansion valve must to some extent follow up the main valve, 
and the upper steam openings are reduced accordingly; so that in 
all positions other than full gear the upper openings must be 
smaller than those due to the action of the main valve upon the 
cylinder points, and this at all points of the stroke. 

Now, as all these objections may be overcome by adopting a valve 
which cuts off in an outward direction instead of an inward, and 
does so earlier or later with a shorter or longer stroke respectively, 
and farther as such a valve of cylindrical type would require to 
have an external diameter equal only to the internal diameter of 
Mr. Head’s valve, to give the same steam room, it would be instruc- 
tive at least to some of your readers to know why that gentleman 
selected the valve gear he described. C. G, 

Walton-on-the-Naze, April 3rd. 





IRON AND TESTED SHIPS. 

S1r,—That there exists a necessity for testing the iron used in 
shipbuilding is becoming universally re: ised. The competition 
between shipbuilders themselves and the demand for a “cheap 
John” class of ~ seem to have gone too far, and the result is 
disaster at sea and an emphatic demand for security from the 
effects of bad material and workmanship. It is the more 
surprising to see by your report of last week's proceedings of the 
Institution of Naval Architects, such an eminent member as 
Mr. J. E. Scott deprecating the usual methods of testing iron, and 
in fact almost advocating its abolition when he says, “I also give 
you in table a list of some tests we have lately made on the Clyde 


the pieces actually tested, from which you will see the quality of 
the iron used, and which has been taken promiscuously from the 
common ship iron of vessels now building in niy yard at Greenock. 
But even after undergoing all these uncommonly severe tests— it 
would have been satisfactory if they had been published—I would 
have no more confidence in it than if it had never been put under 
the hammer. Because if you put a sharp man who knows his 
business at the testing, he will put th h almost any bar or 
plate.” It must be acknowledged that there isa great deal of 


| our knowledge. 
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party to please all would have been well. It is not so, and the 
public, who have now an interest—to some how intense ?—in this 
question, will not be satisfied. It is true that some of the inspctors 
may give trouble because of their ignorance, but the shipbuilder 
has a remedy if he can prove incompetence. It is under any 
circumstances a trying position, and insp 's are more frequently 
to be pitied than blamed. Mr. Scott very meer adngits that 
Lloyd’s surveyors are not araongst the overbearing class who have 
lately left the hammer or the engine room. If this be the only 
drawback to their efficiency, it is surely pardonable when we con- 
sider that some of Lloyd’s people were mere workmen. Well may 
they say, ‘‘ Save us from our friends.” It is of little importance 
to the general public whether shipbuilders and shipowners are as 
a body opposed to testing, or the setting up a standard of British 
iron for ships. It cannot be denied that the experiments con- 
ducted by the Admiralty have been costly, but it is equally true 
they have been valuable, and this is not the time for shipbuilders 
to despise the very means which, after all, constitute the basis of 
The adoption of a standard cannot act injuriously 
to the public. Ships as marketable commodities will be enhanced, 
and the shipbuilders need not fear its universal application, as this 
very test must redound to their advantage. 





JOHN MACWILLIAM. 
3, Brenan-terrace, North Circular-road, 
Dublin, April 17th. 


THE SCHWIMMTHOR IN THE DANUBE. 


Srtr,— Without wishing to add to the ee tigger attending 
the failure of Baron Engerth’s Schwimmthor, or taking upon 
myself the onerous duty of defending it, I will endeavour, in as 
few words as possible, to answer the pertinent questions contained 
in your correspondent ‘‘ J. L.’s” letter of March 21st, as I hear, 
from the fact that the report of it in your impression of March 
17th has already called forth from some of the admirers of the 
originator, the remark ‘‘ that it would have been more seemly had 
the English technical journals awaited the Baron’s explanation 
before chronicling the disaster,” that they are not likely to receive 
an authoritative solution. No reason whatever has been given why 
the Schwimmthor was not constructed of greater depth, but when 
the Baron was advised to sink it to its lowest bearings at each en1, 
whereby a depth of over 2ft. would still have been left open under 
the centre, the answer given was that the dead weight of the 
vessel might break her back, and that the amount of water passing 
underneath would be so reduced in bulk as to lose its floating pro- 
perties, and it would be impossible to raise her again. The depth 
of the Schwimmthor was not sufficient for the height of the flood ; 
had she been sunk to her lowest depth at the moment of highest 
water, the wash would have gone over her deck, The fact of 
placing her 700ft. from the mouth of the canal, although decided 
on for the purpose of converting that length into a safety weir, 
only Senet to increase this danger. Had she been placed as closely 
as possible to the entrance of the canal, the direction of the velo- 
city of the main stream would only have been partially divertedagainst 
her, whereas the point chosen was one just sufficiently far away to 
allow the new stream to attain an individual velocity and direction 
of itsown. The only damage that could have occurred to the 
canal below, if the Schwimmthor had been so constructed as to 
— shut off the water, would have been that the canal bed 
would have been temporarily laid bare for some considerable dis- 
tance ; on the other hand, it would have been of great advantage 
to the river, and materially have assisted the passage of the ice, as 
the meeting of the two converging ice-laden currents, and the con- 
sequent stop s at the point where river and canal unite down- 
stream, wo’ have been avoided, and the inundation would, most 
probably, not have occurred. 

The only solution to the question, Why was this not seen before ? 
lies in the fact that the idea originated among, and the task was 
undertaken by men whose hydrotechnical experiences are derived 
from the black board of the lecture room, and whose self-confidence 
and jealousy of the honours which would have attended success, 
refused the suggestions and advice of others more practical and 
experienced than themselves. Vou. E. T. 

Vienna, April 10th. 








STEAM TRAMWAYS, 
Srr,—Messrs. H. Hughes and Co,, of Loughborough, having had 
their attention called to Mr. Downes’ letter in your paper of the 
7th April, have desired me to inform you, as I have already informed 


| Mr. Downes, that Messrs. Hughes and Co. have not in the con- 
of the kind of iron called common ship iron, as well as some of | 


struction of their engine, tried at Leicester on the 27th March last, 
adopted any part of the arrangements specified by Mr. Downes in 
his patent, No, 2066, 1872, or any part of any invention or sugges- 
tion of Mr. Downes. This engine, in fact, contains no feature 
resembling Mr. Downes’ invention, but is built ‘entirely from 


| Messrs. Hughes and Co.'s own drawings and according to their 


own po. I have informed Mr. Downes that he can send any 
engineer of standing to inspect Messrs. Hughes’ engine and satisf: 
himself on this point, and if he is not watished ay this prot nam | 


after that inspection, Messrs. Hughes and Co, will give him every 





47, Lincoln’s-inn-fields, April 18th. J. HENRY JOHNSON. 
[This correspondence must end here.—Ep, E.] 





MILD STEEL. 

S1r,—I have a test rt on some steel that I made 27th Septem- 
ber, 1870, at the Atlas Works, Sheffield, Sir John Brown and Co., 
Limited; and, observing the discussion on steel for shipbuilding, I 
enclose to you a copy of that report, ate might be of some 
consequence, as the steel had the quality of being very ductile ; at 
the same time it could be tempered for any purpose, while it had 
another most remarkable qualification, i.¢., it could be welded 
without flux, a result too important to lose sight of, at least when 
it can be produced at a price that will not admit of a competitor, 
for the iron used was the common puddled bar. 

Clarendon-chambers, Villiers-street, JAMES MACKINTIRE. 

Strand, London, April 17th. 


Copy of Report on “‘ Mackintire’s Steel,” made at Sir John Brown 
and Co,’s, Limited, Sheffield, September 27th, 1870. 





Marx []. 
Dimensions.. .. <nba Oe Mee 0°79in. by,0°75in. 
Brea’ strain.. ° +» 23°75 tons. 
Per square inch.. ° +. 40°09 tons. 
fe BP Pere nee |, 
Blongation .. .. .. «+ os «+ «os ee «» 13°6 per cent. 
Fracture dimensions . 0°5Tin, by 555in. 
Reduction area... .. 46°60 per cent. 
Fracture .. .. «. Fine fibre. 


Dimensions. . 





Be “a 0-79in, by 0°75in. 
Breaking strain.. .. ate 25°50 tons. 

Per square inch.. es 43°03 tons. 

Long inch .. os hee. se.xaes ee 
Elongation . .. .. .. oo e+ e+ «» 12°65 per cent. 
Fractured dimensions .. ee ee oe «+ O°57in. by 595in. 
Reduction area > alee 42°75 per cent, 
Fracture i 


ae a ee eee 
(Signed) Jonn Brown and Co., Limited, Sheffield. 
1. R. Hon. 
September 29th, 1870. 





THE READING AND DISCUSSION OF PAPERS BEFORE 
TECHNICAL SOCIETIES, 

Srr,—Your correspondent, ‘‘A Reader of Papers,” calls attention 
toa very unfortunate, though toa e extent unavoidable, practice 
into which some of the scientific institutions have fallen. 

Lord Hampton, in the course of his masterly — address 
to the Institution of Naval Architects, asks, ‘* Whether it may not 
be desirable to make some change in our usual modes of proceed- 
ing, with the view of accommodating a larger number of papers; ” 
and, without directing my remarks to one society more than 
another, it does appear that the public advantage would be more 
fully considered if a larger space of time could be convenientl. 
allotted by all the kindred institutions both for the reading an 
discussion of each paper. At the recent session of the Institution 
of Naval Architects several instances of curtailed discussion 
occurred, amongst them the reading of a very comprehensive 
paper by Mr. H. W. Pendred = improvements in screw propul- 
sion, and also a valuable paper by Professor Osborne Reynolds on 
a similar subject. « 

The very great success which has attended the last session of 
this institution affords ample evidence of the ability of the secre- 
tary, and if he finds it possible to arrange the summer meetings 
hinted at by Lord Hampton, the innovation would no doubt be 
regarded by many as a very desirable addition to the present 
winter session of the seciety. Xx <A. 

London, April 18th. 


SIEMENS ¥V. BESSEMER STEEL. 

S1r,—Perusing a columns of the 14th inst., my attention 
was particularly drawn to Mr. Riley’s report on steel for ship- 
building, as supplied by the Landore-Siemens Steel Company to 
the royal navy. Whilst congratulating Mr. Riley upon having 
obtained such highly satisfactory results, as shown by the tests 
therein described, I venture, after many years’ practical experience 
in the manufacture of iron and Bessemer steel, to make a few 
observations in favour of steel made by the Bessemer process, 
particularly of a very soft Bessemer steel, which I have made for 
many years, and which has been my special study. 

I cannot allow the statements made in Mr. Riley's report to pass 
unchallenged. Mr. R., whilst taking full credit for the quality of 
the steel produced by the Siemens process at Landore, generously 
admits that Bessemer steel plates for boiler-making have been 
supplied from time to time of a quality that has been all that 
could be desired, but that there has always been the possibility, 
amounting almost to probability, that together with a lot of good 
plates there might be delivered and used one or more plates unsuit- 
able for the purpose intended, which would have the effect of 
counteracting the good resulting from the use of the good plates, 
and of converting what would otherwise have been a satisfactory 
result into one of an opposite character. Mr. R. ventures to 
submit that there need not be the “fear and trembling” in the 
use of Landore steel which is universally felt in reference to 
Bessemer steel, and it is to this statement that I most decidedly 
object. I have made hundreds of tons of soft steel for boiler 
plates and similar purposes by the Bessemer process, which have 
given the greatest possible satisfaction, and the quality has proved 
to be equally as reliable, if not more so, than that of steel pro- 
duced by the Siemens process, 

Dr. Siemens also states there can be no doubt that very excel- 
lent steel can be produced by the Bessemer process if all the con- 
ditions are favourable ; that the process is entirely dependent upon 
the closest attention being paid by the attendants during the action 
of the ‘‘ blow,” whereas his open hearth furnace has the advan- 
tage that the metal is put into an open bath, say 10 tons of melted 
metal, and there is no hurry about it. 

Now, without attempting to depreciate the value of the Siemens 
rocess, I contend that by giving the close attention named by Dr. 
jiemens to the action of each “blow,” together with a careful 

selection of good and suitable brands of pig iron, spiegeleisen, coke, 
&c., a thoroughly uniform and reliable steel can be produced by 
the Bessemer process, and my firm would not hesitate to guarantee 
the supply of any quantities of steel for boiler, ship-plates, &c., 
to stand similar tests to those described and shown in Mr. Riley’s 


— THos. Hampton. 
heenix Bessemer Steel Works, The Ickles, Sheffield, 
April 18th. 
THE GREAT SEAL, 

Srr,—Now that we are about reforming our patent law, I think 
it would be a very opportune time for our legislators to devise 
something more in accordance with the taste and habit of the 
present day than the absurd and antiquated appendage called the 
Great Seal attached to d ts at present, which is ugly in 
appearance, too fragile to be handled, and most clumsy and incon- 
venient to move about, besides smelling strongly of shoemaker’s 
rosin. Have we not invention and taste enough in the country to 
produce a stamped impression on bronze, or some such material, 
that would be elegant in appearance and convenient to handle? 

Dublin, March 13th, D. D. 











Tue Samanhood (s,), of the Egyptian mail service, the boilers of 
which exploded a few days back at Suez, was formerly the Maria 
Theresa, and was e in conveying the French troops who were 
sent to Mexico to settle Maximilian on the throne. Her engineers 
were English till the end of the last voyage, when they refused to 
take her out again. The total cunder of deothe from this affair 


as now reached forty-five, 





Aprit 21, 1876. 
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RAILWAY MATTERS, 


has just been decided 


AN in ing question 
admitted that the sifting 


It 


the Paris Court 


ne mnie deri “tne your 1875 217,900 
way com was com 
with 227,895 tons in 874, thus showing a See eT ses 
last year. ree ree ed en te eae ee being 
120,661 tons, 96,889 of iron. = increase in former 
e 
28,778 tons. As the prod! 


‘was 

—_ 174,000 
tons, and the consumption by the railway companies about 12,000, 
about 54,000 tons must have been exported. 


THE Settle and Carlisle line will be for passenger traffic 
on lst May next, and a new and efficient service of ex and 
fast trains will be established. A morning and a night express 
train will be run between St. Pancras, h, and Glasgow, 
with Pullman cars attached. Express trains also run to and 
from Bristol, Bath, Gloucester, and Birmingham in connection 
with the through service between London and Scotland, and like- 
wise between Liverpool, Manchester, and stations on the Lancashire 


and Yorkshire line and Skipton in connection with the through 
service via the new route. 

A stgam heater for street cars is being tried in Brooklyn. It 
consists of a steam generator and fireplace, the former 24in. by 
Sin. wide and 3in. deep, and the latter 8in. in diameter and 5in. 
deep. These are placed beneath the car, the ty the generator 
being on a level with the floor. The fire is fed through a magazine 
for each, rising 16in. above the floor. From the generator extends 
a pipe which is laid along under the seats, The steam pressure is 
regulated by a damper. The pressure can be raised to 1 lb, The 
daily consumption of coal is said to be 40 lb. The steam, after 
passing through pipes, is condensed and returns to the generator. 

THE Philadelphia, Wilmington, and Baltimore Railroad Com- 
pany, being convinced that shippers on the Delaware division were 
in the habit of overloading cars when shipping car-load freights, 
recently ordered that all loaded cars should be weighed at Middle- 
town going north, It was found that as much as 35,000 Ib, and 
even 40,000 lb. had been put in a car, the maximum load of which 
should be 24,000 lb. All freight in excess of the 24,000 Ib. is 
charged to the shippers at the rate of 25 cents per 100 lb. It is 
intended to put a stop to the overloading, both to prevent danger 
of accident to the cars and to stop the fraud on the company. 

A RAILWAY, of a metre gauge and 244 kilometres—about fifteen 
miles—long, is now being constructed in Switzerland, between 
Winkeln and Appenzell, by Héissaw. On account of the disturbed 
surface, very sharp curves are nece , sometimes of only 90 
metres (4} chains) radius, on gradients of 1 in 28. The rails weigh 
23 kilogrammes per metre run—about 50 lb. a yard; and the whole 
cost of the line, seainding "Cees stock, is estimated at 120,000 
francs per kilometre—£77 Bn mile, The rolling stock consists 
of tank-engines weighin ut 19 tons, and wagons holding 


6tons. One section of the line was opened for traffic last June. 
From the report of the Board of Trade on railway accidents in 
1875, it appears that the total number of persons killed on railways 


in the United Kingdom was 1290, and the total number of persons 
injured 5755. Asummary of the tables given in the return states 
that during the year 116 passengers were killed and 594 injured 
from their own want of caution {or misconduct, Of these 43 were 
killed and 105 injured by falling between trains and platforms ; 
19 were killed and 316 injured by falling on to the platforms, Xc., 
when getting into or alighting from trains; 34 were killed and ¢ 

injured when passing over the line at stations ; 7 were killed and 
35 injured by falling out of carriages during the travelling of 


trains ; 44 were injured by the pero of carriage doors; and 13 
were killed and 59 injured through other causes. Of other persons 
included in this division, 66 were killed and 41 inj while 


ssing over railways at level crossings, viz., 38 killed and 28 
injured at public level crossings, i0 killed and 4 injured at foot- 
crossings, and 18 killed and 9 injured at occupation crossings ; 248 
were killed and 185 injured when trespassing on railways ; 25 
_— committed suicide by throwing themselves on the lines in 

ront of approaching trains ; while of other persons not speci ‘cally 
classed, but mostly private people having business on the companies’ 

remises, 52 were killed and 105 were injured. There have also 

een reported 14 failures of machinery of engines, causing injury 
to 2 servants; 478 failures of axles, injuring 5 servants ; 6 failures 
of brake — causing injury to 8 passengers ; 7 failures of 
ropes used in working inclines, injuring 2 servants ; 5 failures of 
tunnels, bridges, &c., injuring 1 servant; 476 broken rails, with 
injury to 1 servant; 8 cases of fire at stations, resulting in injury 
to 1 passenger ; 112 failures of wheels, and 88 instances of the 
flooding of railways, not involving 2 ve mea injury; and 36 other 
accidents, which caused injury to 33 passengers and 5 servants, 

A conTRACT has just been completed with the Edgemoor Iron 
Company for the construction of the Gilbert Elevated Railroad 
in New York city. It is thus described by the U.S. Rail- 
road Gazette :—‘ Its route is through College-place, West Broad- 
way, South Fifth-avenue, Amity-street, and Sixth-avenue. The 
structure will consist of two rows of columns placed in the 
roadway, and supporting two lines of longitudinal girders 
with cross girders at intervals, united to the longitudinal girders 
and with longitudinal iron floor beams. The structure is to be 
adapted to support a double track railroad capable of carrying a 
rolling load of 15001b. per foot oneach track. The outside girders 
are to be so arranged that they will serve as parapets, or safety 
guards, the upper surface of the yee, the platforms of the 
cars, and the station platforms, to be as nearly on the same level 
as practicable. The columns on Sixth-avenue are to be about 37ft. 
between centres longitudinally, and 23ft. apart from centre to 
centre transversely. The columns are to be composed of two 
channel bars 9 by 2h by #sin, and two plates, 12 by ;:in.; four pieces 
of angle-iron bars and a plate to be fastened to the foot of the column. 
The longitudinal girders are to be pin-connected trusses Uft. deep 
5ft. Gin. vertically from centre to centre of pin, with a stiffened 
lower chord, The upper chord will be composed of two channel 
bars, Gin. by 2yzin., with a web gin. thick and united by a plate 
10}in. wide by din. thick. The bottom chord will be composed of 
two channel bars 6in. by 2$in. Each sj of the longitudinal 
girder is to be divided into four panels. e panel posts will con- 
sist of two channel bars 6in, by 2y,in. by ,yin. web. The 
cross girders will be composed of plates 24in. deep by yin. thick 
and 3in. angle iron, ere Amity-street joins Sixth-avenue 
there will be a curve of 90ft. radius, and the same where South 
Fifth-avenue joins Amity-street. The steepest ¥ will be 52ft. 
per mile. On Amity-street the columns will placed on the 
sidewalk, the width of the street being only about 28ft. On South 
Fifth-avenue the location of the posts has not yet been definitely 
determined. On West Broadway the columns will be on the side- 
walk, and also on College-place. The cross ties are to be 19ft. 6in. 
long, so as to extend under both tracks, exceptin West Broadway. 
Their section is to be Gin. by 7in., and they will be spaced 18in. 
from centre to centre. Longitudinal timbers are to be bolted and 
notched and let down upon the cross-ties on the outside of each 
line of rails. The size of the guard timbers is to be 7in. by Sin. 
The rails are to be of steel, weighing 561b. per yard. There will 
be two stations per mile at the intersection of cross streets; the 
——_ to be not less than 160ft. long, adjacent to the track, and 

evel with the floor of the cars. The station buildings are to be framed 

of iron, supported on iron columns, and sided and roofed with 
galvanised corrugated sheets, It is expected that the road will be 
completed by the Ist of August, which will be an extraordinary 
short time for the accomplishment of a work of this magnitude. 
The contract with so responsible a firm as the Edgemoor Iron 
Company of course removes whatever doubt has been entertained 
regarding the construction of this road.” 





NOTES AND MEMORANDA. 


On the 2nd of October, 1839, Daguerre took his first picture in 

pablis, Soleo mony te See a Arts, 
+ represented that of the Tuileries known as the Quai Voltaire, 
on the bank of the Seine. It has been ted to the French 
Conservatory as an interesting record of Wri ana of Paris of the 
past. 


CarBOLIc acid paper, which is now used in considerable quantities 
in the United States and abroad for fresh meats, &c., for 


the purpose of preserving them di atmosp 

or other influences, is made by melting five parts of stearine in a 

gentle heat, and then ae in thoroughly two of carbolic 
° 


parts 
acid, after which five parts of paraftine in a melted form are added. 
The mass thus prepared is then well stirred together until it cools, 
after which it is —- with a brush to the paper, in quires, in 
the same manner as the waxed paper—so much used in Europe as 
@ wrapping material for various articles—is treated. 

Garnierite and Nowmeite are two new nickel minerals found near 
the town of Noumea, in New Caledonia, and described by Prof. 
Liversidge, of ecg § They are very similar to each other in 
appearance, though they are consid to have some distinguish- 
ing characters. They are amorphous, of a a apple-green 
Gada Wied ap soft os to be easily polished by rubbing with the 
thumb-nail. The economic importance of these minerals lies in 
the fact that they contain about 25 per cent. of nickel-oxide, 
which, as they occur in large quantities, makes them valuable as 
nickle ores. They both occur filling veins and fissures in serpen- 
tine. 

Dr. HupyER made experiments in a theatre of St. Petersburg, 
showing the progressive changes of the air during a “whet 
The temperature which was 18 deg. ©. at the rising of the curtain, 
rose to 24 deg. C. at the end of the first act, and reached 25 deg, 
©. at the beginning of the second. In two hours the humidity in- 
creased 30 per cent., and at the close of the fourth act was greater 
than that of the external rd The carbonic acid gas in- 
creased to six times the} normal quantity during the second act, 
and at the close of the performance the air was sufficiently 
impure to have poisoned the lungs of persons accustomed to 
breathe a pure atmosphere. 

PROFESSOR ABBE, of Jena, asserts that the limit of a microscope, 
in showing the structure of the tissues and the character of minute 
objects, has now been nearly, if not entirely, reached—higher 
power than at present in use ety Ages to optical phenomena 
which are likely completely $0 mask the structure and nature of 
the object under examination. These observations apply more 


especially to the marking of certain diatoms and striated muscular 
fibre. According, however, to the results arrived at by Professor 


Abbe, after prolonged and very careful investigations of the subject 
by no microscope can structural parts be distinguished if they are 
so near to each other that the first bundle of light rays produced 
by diffraction can no longer enter the object simultaneously with 
the undiffracted cone of light. 


A coop cement, that will render-india rubber in any form ad- 
herent to glass or metal, is oft-times a desideratum with photo- 

phers, and in the Polytechnisches Journal for last month there 
is a simple recipe given for the preparation of such a compound, 
Some shellac is pulverised, and then softened in ten times its weight 
of strong ammonia, whereby a arent mass is obtained, which 
becomes fluid after keeping some little time, without the use of hot 
water. In three or four weeks the mixture is perfectly liquid, and, 
when applied, it will be found to soften the rubber. . We are told 
that the rubber hardens as soon as the ammonia has evaporated 
again, and thus becomes impervious both to gases and to liquids, 
For cementing the rubber sheet, or the material in any pe 4 to 
metal, glass, and other such surfaces, the cement is strongly re- 
commended. 


Mr. Norman Stymour, secretary of the Livingston County 
(N. Y.) Historical Society, writes to the Cowrant as follows, con- 
cerning an old anvil :—‘‘ Among the relics that have been brought 
out so far this centennial year I huve found in our town (Mount 
Morris) an old anvil weighing from 80 lb. to 100 1b., marked on it 
in figures cut in the iron ‘1632.’ This anvil was brought over from 
England about the year 1632 by John Moses, who settled in 
Dorchester, near Boston. In 1667 he moved to Simsbury, Hartford 
County, Conn. He had a son Timothy, and Timothy second had 
a son Elisha, and Elisha second came into the Genessee Valley, 
New York at an early day and brought the anvil with him. He 
died at Mount Morris in 1847, aged 86 years. This rare curiosity 
of the olden times is now in the possession of the family of the 
late Elisha Moses, but it should have a place in your cabinet of 
Puritan relics, the Atheneum.” 


AccoRDING to a note on dynamite by M. L. Roux, of the numer- 
ous explosive powders put on the market, dynamite alone appears 
now to in demand, Dynamite, containing 75 per cent. of 
nitroglycerine, should, theoretically, have three-quarters the explo- 
sive force of that agent. Practically, its power is about two- 
thirds that of nitroglycerine, probably in consequence of the 
absorption of heat by the silica, 500 kilos, of dynamite are used 
daily in the St. Gothard tunnel. If the rock is very wet, a 
German preparation called ‘‘ cellulose dynamite” is used, which 
does not part mechanically with its nitroglycerine so readily as the 
silica, Its mode of agers: is not known, Three classes of 
absorbents are used for nitroglycerine. (1) Natural siliceous mate- 
rial; (2) artificially prepared silica ; and (3) some spongy material, 
to which class the cellulose belongs. Dynamite No. 1 contains 75 
per cent. nitroglycerine; dynamite No. 2 contains a sodic or 
potassic nitrate powder, with about 40 to 50 per cent. nitro- 
glycerine; dynamite No. 3 contains still less nitroglycerine and 
more of some cheap gunpowder.. All three are about equal as 
regards explosive force. According to Nobel, the best No. 2 con- 
tains an ammonia powder, and 15 to 20 per cent. of nitroglycerine, 
and gives 10 per cent. more explosive power than No. 1 dynamite. 
In using dynamite, one-third less holes and holes one-quarter less 
in size than with gunpowder are necessary. The saving from its 
-— about 30 per cent, No, 1 burns more readily than Nos, 2 
or 3, 

WHILE ordinary cast iron emits s 
furnace, and often gives off occasional bubbles of gas during its 
cooling, iron containing m ese evolves so much combustible 
gas that upon the surface of the metal while flowing from the 
furnace is a sheet of burning gas. While the iron is cooling the gas 
is discharged in numerous jets. The American Manufacturer says, 
the experiment can be tried in a reverberatory furnace of lime, such 
asis employed for the fusion of platinum, Two grammes (7°0540z. 
avoirdupois) of spiegeleisen are melted in the reducing flame, and, 
after fusion, 100 grammes (3°527 oz.) of spiegeleisen are added, which 
melts rapidly without refining. If the bath of metal be now exposed 
to view it seems to shine like silver, and upon its surface is seen a 
sheet of flame consisting of burning gas. During the solidification 
a bubbling attended with disengagement of hydrogen is observed. 
When the same bath has been subjected to a prolonged refining 
process, the effect of which is to burn away the greater portion of 
the manganese, then only those phenomena are presented by the 
metal as are seen in the case of ordinary cast iron. Iron containing 
manganese retains after solidification much more hydrogen than 
cast iron. A specimen of each kind of iron weighing 500 grammes 
(17°635 oz.) heated in a vacuum to 1472 deg. Fahe gave off the 
following quantities of gas:— 


ks when run from the 


Charcoal Iron. Spiegeleisen. 
Carbonic acid oc eo OW ee so OF 
Hydrogen .. .. « 19 oe - 270 
Carbonic oxide .. ae. si 00 
itrogon .. .. . 10 .. ee ee 2% 

The carburetted manganese takes up much more hyd n than iron 


carburetted to the same d It is seen, then, that the pre- 
sence of manganese in cast iron increases materially the occlusion 
of hydrogen, and diminishes that of carbonic oxide, 





MISCELLANEA. 


Tue declared value of steam engines exported in the last three 
months was £425,244, against £546,842 last year. 

THE firm of pe ea and Company, ore of the most impor- 
tant in the South Staffordshire iron district, is to be converted into 
a limited liability company. 

A TELEGRAPH line which is to connect Adelaide, South Australia, 
with the capital of the ne colony of Western Australia, 
is reported as making satisfactory progress. 

TuE Admiralty have issued a circular forbidding the use of petro- 
leum or mineral oils, or the carrying thereof, in transport or troop 
freight ships ; also in ships engaged in the conveyance of powder, 
ammunition, or combustibles. 


THE river Seine is at this moment the subject of a great number 
of different projects, as well for improving the navigation as for 
protecting its banks from inundation, but all connected with the 

” wigable canal across France, It is desired to 
unite the Channel with the Mediterranean by means of the Seine 
and the Rhone, but unfortunately the state of the latter river is 
not favourable for such an undertaking. 


Amone the gentlemen who have consented to act as jurors at 
the Sans Lore ge Exhibition at Philadelphia are Sir 
J. Hawkshaw, , O.E.; Mr. Isaac Lowthian Bell, M.P. for 
Hartlepool: Professor Odling, of Oxford; and Mr, Anderson, late 
of the Royal Arsenal, Woolwich. Other gentlemen have been 
invited to act, but cannot with convenience absent themselves 
from England for so long a period. The office of juror is supposed 
to be honorary, but the United States Government contribute 
1000 dols., to which the Treasury adds £50 for the personal 
expenses of each juror. 

AN attempt is being made to carry into effect the proposal to 
construct a subway underthe Thames at Woolwich, which originated 
in October, 1873, as a result of the upsetting of a skiff in a fog and 
the loss of nine lives, and the necessary capital—£70,000—is said 
to have been subscribed. The tunnel will be for foot passengers 
only, but wide enough for five persons to walk abreast. A subway 
which would have admitted carriages as well has been thought very 
desirable, as there is no way for vehicles across the river below 
London Bridge, but the estimated cost exceeded £350,000, and it 
was thought impracticable.to raise the amount. 

ACCORDING 0 official statistics, the value of the Danish exports 
during 1874 amounted to 180 million crowns, of which 1434 
millions represent articles of consumption ; and 134 of this latter 
sum stand for agricultural produce, such as cereals, cattle, butter, 
fat, oil, &c. Deducting the value of the imports of similar pro- 
duce, there is an excess of value in favour of the exports of 108 
million crowns. Similarly calculated, the annual average excess 
during the period 1865-9 was 64 millions ; in 1870, 814 millions ; 
in 1871, 81 millions; in 1872, 97 millions; and in 1873, 100 millions. 
Thus, there has been a doubling in the last five or six years. The 
increase in the exports is due exclusively to the large improvement 
in the rearing of cattle, as the exportation of cereals has rather 
considerably decreased of late years. 

TuE threatened disturbance in the building trade owing to the 
scarcity of bricks appears likely to be speedily obviated. For some 
time past bricks have been exported Woes 4 yan to America, but 
owing toa duty of 20 per cent. being charged the trade has been 
limited. Last week a cargo of bricks of Japanese manufacture was 
placed as an experiment on the London market, the result being 
that the cargo was instantly bought up and large orders for future 
roa were given by several leading contractors and west-end 
builders. The bricks, which can, according to pleasure, be made of 
any shape, size, or colour, are said to be considerably harder than 
those of home production, whilst for ornamental facings patterns 
of every description are manufactured. It is stated that this first 
venture was at the instigation of one of the young Japanese sent 
over by the Mikado to be educated in this country at the expense 
of his Government. 


THE Turners’ Company, according to their custom, propose to 
give this year their silver medals and the freedom of the company, 
and of the City of London, to any workman who may send in the 
best specimen of. pottery, diamonds, and hand turning in wood. 
The competition in wood includes turning in both hard and soft 
wood. The work must be all hand turning, produced in the lathe 
without special rest or tool apparatus, and the carving must be the 
work of the exhibitor. The competition in pottery includes terra- 
cotta, stone, earthenware, and porcelain, but all unglazed. The 
bronze medal of the company will be given to the competitor second 
in merit, and the company’s certificate of merit to the third, in 
each of the above subjects of sompetition. In addition to this, the 
court has placed at the disposal of the judges a sum of £30, to be 
distributed, according to their discretion, as money prizes, viz., £15 
among the exhibitors in wood, and £15 among those in pottery. 
In the diamond cutting and polishing competition, the Baroness 
Burdett Coutts, who is a member of the company, has placed at 
the disposal of the court the sum of £50, to be distributed in this 
class among the competitors, according to the discretion of the 
judges. Specimens of work under this heading will be divided into 
classes, as follows:—Class A. Brilliants weighing more than one 
carat. Class B. Brilliants weighing under one carat, Class C, 
Single cut. Class D. Roses. In each class a prize will be given if 
the specimens entered are considered worthy, but the first prize of 
£25 and the silver medal will be adjudged to the candidate who 
shows the highest excellence of workmanship in the greater num- 
ber of the above-named classes. In addition to the above- 
mentioned prize, there will be the bronze medal of the company 
and certificates of merit; the remaining £25 will be distributed 
according to the discretion of the judges. Candidates for the first 
prize must send in specimens of work in not less than three out of 
the four classes. For further information as to conditions of 
competition, application should be made to Mr. R. L. Loveland, 
hon. sec. to the competition committee, 4, Hare-court, Temple, 
London, E.C. 


THE Whitehead or fish torpedo, says the Z'imes, is the object of 
continued study and experiment at the Royal Arsenal, Woolwich, 
and other places, in order to further increase its powers and to 
counteract devices to resist its attack. With the improvements 
contrived since it has been in the possession of the Government 
the torpedo can be set to run a straight course of a thousand yards 
under water and explode on striking its object ; it can be arranged 
so as to half cock or full cock its trigger when approaching the 
object at which it is directed and to rise near the water-line or sink 
to the keel of the enemy’s ship, as may be desired. If it misses 
its aim, a safety pin is released, and the torpedo goes quietly away, 
to be recovered at any future time. Its attack, however, could, it 
is thought, be effectually guarded against by surrounding the 
threatened ship with a strong net about 40ft. from the hull, and 
this difficulty, which is not very great, is now being faced. Tie 
weakest point of the instrument is, that being propelled by an air 
engine the speed naturally decreases with the y Lee oe pressure in 
the air chambers, and although a very high rate of speed is insered 
throughout the entire journey, the pace is the least at the extremity 
of the course. There does not seem to be any help for this, but 
various expedients are being tried to reduce the weight of the 
torpedo, and by that means obtain increased velocity. It is alsoin 
contemplation to make a iderable reduction in the amount of 
thé charge. Recent experiments have effectually proved that a 
few ounces of gun-cotten when fired in contact with an object will 
exercise an effect far more destructive than a much larger quantity 
placed at a few yards distance, especially in water; and provided 
the torpedo struck a fair blow upon the sides of a ship, it would 
make little difference whether it contained £00 Ib. of gun-cotton or 
orly 50 lb., for either would burst the sides of the thickest armour- 
ay ship afloat, What is wanted isa rate of speed which will 





through the enemy's network and a store of energy at the 
of the race for another encounter, . . = 
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THE NICOLAIEFF FLOATING AND DEPOSITING DOCK. 


ME3SRS. CLARK AND STANDFIELD, LONDON, ENGINEERS. 























Clark had faced that difficulty by the application of a spirit level, 
giving the engineer the means of remedying that sort of inequality. 
He, for one, should not be willing to consign a vessel worth 000 
or £50,000 to the care of an engineer who might neglect his duty 
in raising it out of the water. 

Mr. Bramwell referred to an American sectional dock which he 
saw at New York, in 1853, and said he thought the dock under 


consideration was open to the the last speaker, 
and that they ought not to be an elastic seal dock— 
something that, when used, should be as rigid as a box 


Mr. C. Corry thought a great deal of the difficulty was got over 
by the grid, which gripped the ship without i y parti- 
herself had great rigidity. He thought the 

an extremely ingenious one, and the use of the outrigger 


Mr. Clark said that ents to empty the pontoons un- 


equally, according to the | had to sustain, could be readil 
introduced. The Russian had skilfully and 
cleverly con‘ that the dock be emptied simultaneously, 


trived 
that the pumps should act all at once on a series of pipes, so that, 
was any difference in the rate of emptying them, it 
balanced itself, and they were emptied to a level. e pipes were 
control, A was being to 
was slightly complex. A small air- 
same engines that worked the pumps, 
and that air-pump communicated with a number of pipes, one of 
each chamber in every part of the pontoon. Each 


to 
through a column of mercury, and the whole of the 


y, the t of the water in the pontoon 
SE LT 
if it was intended 





































































































CRYSTAL PALACE ENGINEERING SCHOOL. 

Tue Easter term closed on Thursday week, when the successful 
students were presented with the certificates awarded by the 
examiners. The chair was taken, after the students’ work in the 
various departments had been inspected, by Mr. Robert Raw- 


linson, C.E., C.B., Chief Inspector of Works, Local Government | 


Board. . F, K. J. Shenton, Superintendent of the Crystal 
Palace School of Art, Science, and Literature, read the of 
the Examiners to the Committee of Directors, from which the 
following particulars are extracted. Twenty-five of the students 
had obtained a sufficient number of marks for lecture questions to 
make them eligible for examination on the subject of steam. 
yg of ee a —— = certificates, each — as 
also a secon ificate for drawing, — or fitting. e 
highest number of marks attainable is 224. e hest were 
Mr. W. James, 187 marks, and second in merit for fitting; Mr. 
A. P. Black, 182 marks, and certificate for pattern-makxing ; and 
Mr. C. B. Penli 180 marks, and certificate for fitting. In 
the departments the certificates awarded were :—Drawing offi 
eleven certificates: First, 8. R. Lowcock; second, P. Baylis an 
J. W. Jacomb Hood, equal. Pattern shop and foundry, twelve 
certificates: First, L. Wilson and E. R. Royston, equal; second, 
R. D. L. James. Fitting shop, nine certificates: First, F. 8. 
Richardson ; second, W. James; third, H. Field. Civil engineer- 
ing section, first term, for general surv: and the — 
of plans, &c-, for Parliament, nine certi : First, J. y yf 
second, Read and H. S. Vogan, equal. Second term, for the 
calculation of strains and the preparation of and working 
plans, specifications, and estimates of a way and dock, six 
certificates: First, A. Brook; second, J. Hulton Preston and 
H. Le G. Solly, equal. 

The examiners thus concluded their report: “‘ Having submitted the 
students in the civil engineering section to a viva voce examination and 
paper | + gf ——- and estimates, and having By eet 

detail wings, patterns, turning an 
fitting, and subjected other students in school to a critical ex- 


amination on steam, we consider that many of them display most 
satisfactory progress, which is creditable alike to ves and to 


oe. Woe Se and the gentlemen, his assistants, who 
a Superinteaded’ thei? ‘on education. Lee 


nsome, A. Inst. C.E., B. Haughton, M. de la 
The chairman congratulated the directors, Mr. Wilson, the 








Civils, Paris.” 
rincipal, and the students, upon the satisfactory rt of the 
examiners, and spoke in terms of high cmmupedion a | 
thoroughly practical character of the instruction and 
given in the school, all the departments of which he had examin 
with pleasure and admiration. Those who had the ity of 
students to this school should be very grateful to the 
directors for having established it. It provided an excellent start, 
but they must remember that the engineer must be a student to 


| Ph.D., F.R.S., MRL, “ 
the value | b 


| Friday, Ma: 
| Verification of Modern Scientific Theories. 


| Sir J. Lubbock, Bart., M.P., F.R. 
| June 9th, Professor Tyndall, D,C.L. 



































| the end of his days. No pupil in a large engineering establish- 
| ment, for whose admission a high premium may have _ 
| possessed the facilities that were given here for becoming acq nted 
| with the details of work and the use of tools. It was not enough, 
| however, that they should be good draughtsmen and clever work- 
men, they must master principles, and .give patient attention to 
small details. There was no such thing as “* ” and it was not 
wise to trust for advancement to great natural ability or to influen- 
tial connections ; persevering application was far more likely to 
insure success. The advantages to the engineer of a knowledge of 
meteorology and geology were pointed out, and Mr. Rawlinson 
the students nd hore a great opportunity ty of which they would do 
the students a great tC) t o 
well to tare advan to the fullest ible extent. 

Mr. Jacomb Hi C.E., and Mr. David Thomson, 
C.E., secended, a vote of thanks to Mr. Wilson, the principal, the 
examiners, and the chairman, which was with acclamation. 

Mr. Wilson the satisfactory positions that had been 
achieved in various of this country and abroad by former 
students of the school, and referred to an excursion he had made 
with the students to Sheerness Dockyard and to Crossness Pump- 
ing Station. A gentleman had offered a prize for the best paper 
on the Crossness works. He regretted that only five had been 
sent in, and h they would do better next time. The student 
did not know what he could do till he tried.. Mr. Haughton, who 
had examined the papers, gave A. Brook the first and A. 
Black the second. In one of the other papers Mr. Haughton 
said he had found “an old friend served up verbatim. The 
writer of the paper would appreciate the remark.” 

The chairman said he had at first declined the honour of pre- 
siding, but on receiving an explanation he was led to accept it, 
and his acquaintance with the school had given him much pleasure. 
He could say that he would rather receive as a thout 
premium, one of its students whe showed ability, a gentle- 
maa’s son with the heaviest premium he could pay, 

The company then separated. 








Tae Roya. Institvtton.—The following are the 
arrangements for the Friday — meetings after 5 
to which members and their friends only are admitted :—Friday, 
April 28th, Mr. G. J. et yg eg of the Nervous 
System of Medusz.” ‘es “oy 5th, P. 





essor Gladstone, 
of Chemical Decomposition 
It Water.” Friday, May 12th, Mr. W. Froude, M.A., 


ustrated 
F.B.5., 


, MRI. 
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TELEGRAPH CABLE SHIP, FARADAY, 


BUILT BY MESSRS. MITCHELL AND CO,, NEWCASTLE-ON-TYNE, 
(For description sce page 293, 
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LETTERS TO THE EDITOR. ion as to the uses of testing, and while it is possible for trying the question in the Law Courts in the speediest 


(We do not hold ourselves eT the opinions of our corre 


_HEAD’S PRIME MOVER. 

Srr,—Will you grant me space for a few remarks upon Mr. 
Head’s ‘‘ Prime Mover,” a description of which appeared in your issue 
for March 24th, 1867, in the form of a paper read by the designer? 
As a practical engineer, I read this ey an! practical paper with 
much interest, but should like to take the liberty of asking Mr. 
Head to explain one or two points in connection with the valve 

arrangements. Mr. Head describes his expansion valve as 
Bein, one of the type effecting variable expansion by means of a 
variable travel of valve. He further says that, “it is inoperative 
at its minimum stroke, whereas it begins to cut off sooner as the 
stroke increases. This is a reversal of the way in which expansion 
slides are ordinarily bg 

By this latter statement is shown that Mr. Head deliberately, and 
probably for some all-sufficient reason, selected this particular type 
of valve. It is this reason which I am anxious to see explained, for 
at first sight there appear to be sume serious disadvantages con- 
nected with such a pair of valves. In the accompanying diagram I 
have supposed a common exhaust valve (the action being the same 
as for a cylindrical valve) having a stroke of 4in., lap lin., lead 
din., and steam opening of lin., no inside lap or clearance. The 
expansion valve is of Mr. Head’s type, cutting off earlier with the 
greater travel, and the travel varying from 7in. to nothing. The 
valve connecting rods in both cases are 30in. long. The outer circle 
@ 6 ¢ represents the path of the crank pin ; the next inner circle the 


for a sharp employé to select a good sample, it is equally 
for a sharp inspector who knows his business to prevent , and 
na bold assertion does not alter the value of testing one whit. 

me of Mr. Scott’s conclusions, with regard to the fag ends of 
bar being used for getting tensile results, and the centres of 
the same for their ductility, are, to say the least of it, startling 
and novel. But further data on this particular is wanting, for 
the experience of others is inst this lusi It is well 
known that lamination is not confined to the ends of angles or 
plates ; the edges may seem all right, but the centre be quite the 
reverse, and a plate of this kind would probably stand no more 
than twenty tons one way, and twenty-five tons—not an extremely 
high result—when broken with the fibre. But this very fact would 
of itself be quite sufficient to exeite suspicion as to its uniform 
good qualities. Mr. Scott goes om to say that the proper tests are 
the working of each piece, and that it is only necessary to watch 
the progress of the different bs it in the yard, and to see the 
torture to which they are put. Itisidle to say that each part or 
piece is tortured, as he would have his audience to believe. To 
express this plainly, if the ship can be or is built, it is tested. His 
grand panacea for shipbuilders’ and shipowners’ troubles is after- 
wards suggested, viz., to appoint two or more “‘ surveyors” to 
every yard—they are not to be * inspectors "—to test everything, 
and look at everything from keel to truck. At first sight one 
would be disposed to pause at the serious task of these umpires of 
right and wrong, but a moment's reflection dispels the fear. Mr. 
Ssott's theory is, built, tested—they are synonymous terms—so 
the surveyor will have to look at everything from keel to truck, 
and both parties will be satisfied. If there had not been any other 


possible 
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path of the centre of the expansion eccentric at maximum travel ; 
thenextsmallercircle the path of the centre of main valve eccentricd; 
while the smallest circle gives the path of the centre of ex ion 
eccentric at mean travel. It will be understood that the ies: are 

the arrangement is 


shown in cross section for convenience only, as 
practically impossible. 

When the crank pin is at a, the piston will be at the commence- 
ment of its stroke, and the main valve open to the extent of its lead. 
This being the earliest possible point of suppression, to cut off at this 
point the eccentric for the expansion valve should have its greatest 
travel, and its centre should be at, say, f. Now, es the piston 
and main valve in the same positions, suppose it is required te put the 
valve into any other position with less travel, and consequently 
later cut off, it is quite evident that in so doing the expansion 
valve must not be drawn more forward than shown, otherwise the 
lead would be lost and possibly no steam admitted till 4 or + 
stroke ; in other words, the angular position of expansion eccentric 
must be such as will maintain the valve in the first position, or 
thrust it backwards when the link block is moved to full gear. In 
the'diagram I have supposed an eccentric with variable travel, in 
place of link and block, the action being sensibly the same. 


The first requirement can be best effected by making the angular | 
position such as will place the centre line-of the eccentric at | 


right —_ to the centre line of the connecting rod at the mean 
length of travel, the piston being still in the same position. In the 
case in point, the eccentric will, instead of having angular advance, 
have 4 angular retardation at the maximum stroke. This 
matter may be more clearly Mlustrated by supposing the eccentric 
shifted round to the position g, and the valve lengthened inwards 
to cut off at nothing as before, Now if the valve be shifted to full 
gear it must be drawn forward to the amount of the horizontal 
distance between gand f, and until the main valve has travelled 
this distance farther no steam will be admitted. This clearly 
shows that the expansion eccentric cannot be turned any farther 
towards the left. It will be at once admitted that it should not be 
turned toward the right, for this would decrease the angle fh d, 
and consequently the crossing action between the valves, beside 
diminishing the steam openings. This angle should be increased 
rather than diminished, but as the position of fh is fixed, it can only 
be effected by advancing dh, which means more lap. But the lapis 
already equal to the steam opening, and Mr. Head tacitly admits 
he cannot do with less. His main valve cuts off steam at °75 of the 
stroke, and opens to exhaust at ‘85, thus losing ‘15 of the stroke, 
and this can hardly be said to be calculated “‘to work as econo- 
mically with respect to weight of steam used as is possible.” To 
return to the action of the ion valve, if it be set in full gear, 


that is with no travel, its effect is ni/, and the main valve travels | 


forward from beneath it, returning and cutting off above and 
below nearly at the same time, the upper steam opening being 
approximately identical with the lower. 

ut when the travel is increased. to cut off at any earlier point, 
the expansion valve must to some extent follow up the maiti valve, 
and the upper steam openings are reduced accordingly; so that in 
all itions other than full gear the upper openings must be 
malice than th 


ose due to the action of the main valve upon the | 


cylinder points, and this at all points of the stroke. 

Now, as all these objections may be.ov by adopting a valve 
which cuts off in an outward direction instead of an inward, and 
does so earlier or later with a shorter or longer stroke respectively, 
and farther as such a valve of cylindrical type would require to 
have an external diameter equal only to the internal diameter of 
Mr. Head’s valve, to give the same steam room, it would be instruc- 
tive at least to some of your readers to know why that gentleman 
selected the valve gear ~ described. Cc. G. 

Walton-on-the-Naze, April 3rd. 








IRON AND TESTED SHIPS. 

Sir,—That there exists a necessity for testing the iron used in 
shipbuilding is becoming universally recognised. The competition 
between shipbuilders themselves and the demand for a “‘ cheap 
John” class of ships seem to have gone too far, and the result is 
disaster at sea and an emphatic demand for ity frem the 
effects of bad material and workmanship. It is the more 
surprising to see by your report of last week’s proceedings of the 
Institution of Naval Architects, such an eminent member as 
Mr. J, E. Scott deprecating the usual methods of testing iron, and 
in fact almost advocating its abolition when he says, ‘“‘ I also give 
you in table a list of some tests we have lately made on the Clyde 
of the kind of iron called common ship iron, as well as some of 
the pieces actually tested, from which you will see the quality of 
the iron used, and which has been taken promiscuously from the 
common ship iron of vessels now building in my yard at Greenock. 
But even after undergoing all these uncomm severe tests—it 
would have been satisfactory if they had been published—I would 
have no more confidence in it than if it had never been put under 
the hammer. Because i yon yet a sharp man who knows his 
business at the vere, Be any bar or 


put through almost 
plate.” It must be ledged that there isa great deal of 


¢ 











party to please all would have been well. It is not so, and the 
public, who have now an interest—to some how intense ?—in this 
question, will not be satisfied. It is true that some of the inspetors 
may give trouble because of their ignorance, but the shipbuilder 
has a remedy if he can prove incompetence. “It is under any 
| cireumstances a trying position, and inspectors are more frequently 
to be pitied than blamed. Mr. Scott very generously admaits that 
| Lloyd’s surveyors are not ar-ongst the overbearing class who have 
| lately left the hammer or the engine room. If this be the only 
| drawback to their efficiency, it is surely pardonable when we con- 
| sider that some of Lloyd’s people were mere workmen, Well may 
| they say, “‘ Save us from our friends.” It is of little importance 
to the general public whether shipbuilders and shipowners are as 
| a body opposed to testing, or the setting up a standard of British 
| iron for ships. It cannot denied that the experiments con- 
| ducted by the Admiralty have been costly, but it is equally true 
they have been valuable, and this is not the time for shipbuilders 
to lente the very means which, after all, constitute the basis of 
our knowledge. The adoption of a standard cannot act injuriously 
to the public. Ships as marketable commodities will be enhanced, 
| and the shipbuilders need not fear its universal application, as this 
very test must redound to their advantage. 








JOHN MACWILLIAM. 
3, Brenan-terrace, North Circular-road, 
Dublin, April 17th. 


THE SCHWIMMTHOR IN THE DANUBE. 


S$1r,—Without wishing to add to the disappointment attending 
the failure of Baron Engerth’s Schwimmthor, or taking upon 
myself the onerous duty of defending it, I will endeavour, in as 
few words as possible, to answer the pertinent questicns contained 
in your correspondent “J, L.’s” letter of March 2ist, as I hear, 
from the fact that the report of it in your impression of March 
17th has already called forth from some of the admirers of the 
originator, the remark ‘‘that it would have been more seemly had 
the English technical journals awaited the Baron’s explanation 
before chronicling the disaster,” that they are not likely to receive 
an authoritative solution. No reason whatever has been given why 
the Schwimmthor was not constructed of greater depth, but when 
the Baron was advised to sink it to its lowest bearings at each en’, 
whereby a depth of over 2ft. would still have been left open under 
the centre, the answer given was that the dead weight of the 
vessel might break her back, and that the amount of water passing 
underneath would be so reduced in bulk.as to lose its floating pro- 
perties, and it would be impossible to raise-her again. The depth 
| of the Schwimmthor was not sufficient for the height of the flood ; 
had she been sunk to her lowest depth at the moment of highest 
water, the wash would have gone over her deck, The fact of 
placing her 700ft. from the mouth of the canal, although decided 
on for the purpose of converting that a into a safety weir, 
only tended to increase this danger. Had she been placed as closely 
as possible to the entrance of the canal, the direction of\the velo- 

city of the mainstream would only have been partially diverted against 

her, whereas the point chosen was one just sufficiently far away to 
allow the new stream to attain an individual velocity and diretion 
of its own. The only damage that could have occurred to the 
canal below, if the Schwimmtkor had been so constructed as to 
completely shut off the water, would have been that the canal bed 
would have been temporarily laid bare for some iderable dis- 








enti 
possible manner. 

Yoder these circumstances, Mr. Downes is not justified in 
publishing assertions tending to damage my clients’ interests, 
47, Lincoln’s-inn-fields, April 18th. J. Henry JOHNSON, 
[This correspondence must end here,-—-Ep, E.] 





MILD STEEL, 

Sir,—I have a test report un some steel that I made 27th Septem. 
ber, 1870, at the Atlas Works, Sheffield, Sir John Brown and Co., 
Limited; and, observing the discussion on steel for shipbuilding, | 
enclose to you a copy of that report, thinking it might be of some 
consequence, as the steel had the quality of being very ductile ; at 
the same time it could be tempered for any purpose, while it had 
another most remarkable qualification, i.¢., it could be welded 
without flux, a result too important to lose sight of, at least when 
it can be produced at a price that will not admit of a competitor, 
for the iron used was the common puddled bar. 

Clarendon-chambers, Villiers-street, JAMES MACKINTIRE, 

Strand, London, April 17th. 


Copy of Report on ‘* Mackintire’s Steel,” made at Sir John Brown 
and Co.'s, Limited, Sheffield, September 27th, 1870. 


Mark [] 
Dimensions... .. “pt Sa S00 079in, by 0°T5in, 
Breaking strain... 23°75 tons. 
Per square inch. . 40°09 tons. 
Longinch ., .. 1°36in, 
Elongation... .. .. 13°6 per cent. 
Fracture dimensions 0-57in, by 555in 
Reduction area .. ,. 46°60 per cent. 
Fracture ., ps Eee’ Tee Fine fibre. 
MARK A. 
Dimensions., .. oo he ibe 0-79in, by O°75in, 
Breaking strain. . 25°50 tons. 
Per square ineh. . 43°03 tons, 
Long inch .. 1°38in. 
Elongation . .. .. 12°5 per cent, 
Fraetured dimensions 0'S7in. by 595in. 
Reduction area ..  .. 42°75 per cent, 
BPaCHlO gs. ce ooh bal wel na bid Uae we Dine Hbre. 
(Signed) — Jowx Brown and Co., Linjted, She Mield. 
H. R. Towr. 


September 29th, 1870. 


THE READING AND DISCUSSION OF PAPERS BEFORE 
TECHNICAL SOCIETIES, 

Srr,—Your correspondent, **A Reader of Papers,” calls attention 
to a very unfortunate, though toa large extent unavoidable, practice 
into which some of the scientific institutions have fallen. 

Lord Hampton, in the course of his masterly presidential address 
to the Institution of Naval Architects, asks, “‘ Whether it may not 
be desirable to make some change in our usual modes of proceed- 
ing, with the view. of,accommodating a larger number of papers; ” 
ahd, without directing my remarks to one society more than 
another, it does appear that the public advantage would be more 
fully considered if a larger space of time could be conveniently 
allotted by all the kindred institutions both for the reading and 
discussion of each paper. At the recent session of the Institution 
of Naval.Architects several instances of curtailed discussion 
occurred, amongst them the reading of a very comprehensive 
paper by Mr. H. W. Pendred upon improvements in screw propul 
sion, and also a valuable paper by Professor Osborne Reynolds on 
a similar subject. 

The very great success which has attended the last session of 
this iustitution affords ample evidence of the ability of the secre- 
tary, and if he finds it possible to arrange the summer meetings 
hinted at by Lord Hampton, the innovation would no doubt be 

by many as a very desirable addition to the present 
winter session of the seciety. v. A. 
London, April 18th. 


SIEMENS Vv. BESSEMER STEEL. 

S1r,—Perusing your columns of the 14th inst., my attention 
wes particularly drawn to Mr. Riley’s report on steel for ship 
building, as supplied by the Landore-Siemens Steel Company to 
the royal navy. Whilst congratulating Mr. Riley upon having 
obtained ‘such highly satisfactory results, as shown by the tests 
therein described, I venture,,after many years’ practical experience 
in the manufacture of iron and Bessemer steel, to make a few 
observations in favour of steel made hy the Bessemer process, 
particularly of a very soft Bessemer steel, which Lhave made for 
many years, and which has been my special study, 

I cannot allow the statements made in Mr, Riley’s report to pass 
unchallenged. Mr. R., whilst taking full Gredit forthe quality of 
the steel produced by the Siemens process at Landore, generously 
admits that Bessemer steel plates for boiler-making have been 
supplied from-time to time of a quality that has been all that 
could be desired, but that there has always been the possibility, 
amounting almost to probability, that together with a lot of good 
plates there might be delivered and used one or more plates unsuit- 
able for the purpose intended, which would have the effect of 
counteracting the good resulting from the use of the good plates, 
and of converting what would otherwise have been a satisfactory 
resalt into one of an opposite character. Mr, R_ yentures to 
submit that there need not be the “‘fear and trembling” im the 
use of Landore steel which is universally felt in reference to 
Bessemer steel, and it is to this statement that I most decidedly 
object. I have made hundreds of tons of soft steel for boiler 
plates and similar purposes by the Bessemer process, which have 
given the greatest possible satisfaction, and the quality has proved 
to be equally as reliable, if not more so, than that of steel pro- 
duced by the Siemens process, 

Dr. Siemens also states there can be no doubt that very excel- 
lént steel can be produced by the Bessemer process if all the con- 
ditions are favourable ; that the process is entirely dependent upon 
the closest attention being paid by the attendants during the action 
of the ‘‘ blow,” whereas his open hearth furnace has the advan- 
tage that the metal is put into an open bath, say 10 tons of melted 
metal, and there is no hurry about it. | 

Now, without attempting to depreciate the value of the Siemens 
process, I contend that by giving the close attention named by Dr. 


. 








tance ; on the other hand, it would have been of great advantage 
to the river, and materi have assisted the passage of the ice, as 
the meeting of the two converging ice-laden currents, and the con- 
sequent sto es at the point where river and canal unite down- 
stream, w have been avoided, and the inundation would, most 
probably, not have occurred. 

The only solution to the question, Why was this not seen before? 
lies in the fact that the idea originated among, and the task was 
undertaken by men whose hydrotechnical experiences are derived 
from the b! board of the lecture room, and whose self-confidence 
and jealousy of the honours which would have attended success, 





refused the and advice of others more practical and 
—— than themselves. > & 4 
ienna, April 10th. 


STEAM TRAMWAYS, 

S1r,—Messrs. H. Hughes and Co., of Loughborough, having had 
their attention called to Mr. Downes’ letter in your paper of the 
7th April, have desired me to inform you, as I have already informed 
Mr. Downes, that Messrs. Hughes and Co. have not in the con- 
struction of their engine, tried at Leicester on the 27th March last, 
adopted any of the arrangements specified by Mr. Downes in 
his patent, No. 2066, 1872, or any part of any invention or sugges- 
tien of Mr. Downes, is e e, in fact, contains no feature 
resembling Mr. Downes’ invention, but is built entirely from 
Messrs. Hughes and Co.’s own drawings and according to their 





own patents, Ihave informed Mr, Downes that he can send an 
engineer of ing to inspect Messrs. engine and sa‘ 
himself on this poit, and if he is not satisfied with this statement 


af ter that inspection, Messrs, Hughes and Co, will giye him every 





‘ to the action of each “ blow,” together with a careful 
selection of good and suitable brands of pig iron, spiegeleisen, coke, 
&c,, a thoroughly uniform-and reliable steel can be produced by 
the Bessemer process, and my firm would not hesitate tog t 

the supply of any quantities-of steel for boiler, ship-plates, &c., 
to stand similar tests to those described and shown in Mr. Riley’s 


— THos. HAMpPTon, 
Phoenix Bessemer Steel Works, The Ickles, Sheffield, 
April 18th, | 
THE GREAT SEAL, 

S1r,—Now that we are about reforming our patent law, I think 
it would be a very opportune time for our legislators to devise 
something more in accordance with the taste and‘ habit of the 
present day than the absurd and antiquated appendage called the 
Great Seal attached to documents at present, which is ugly ir 
appearance, too fragile to be handled, and most clumsy and incon- 
venient to move about, besides smelling strongly of shoemaker’s 
rosin. Have we not invention and taste enough in the country to 
produce a stamped impression on bronze, or some such material, 
that would be elegant in appearance and convenient to handle? 

Dublin, March 13th, ' D. D, 
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THE Samanhood (s,), of the Egyptian mail service, the boilers of 
which exploded a few \day§ back at Suez, was formerly the Maria 
Theresa, and was e i 

th 


veying the French 
sent to Mexico to settle Ma ia om e = Ri 
e vy’ when they re 
ee a 








were English till theen 
take her out again. The 
as now reached forty-five, 
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RAILWAY MATTERS. 

Ax interesting question has just been decided by the Paris Court 
Gt Appeal, Tt has admitted that the sifting of coal, during its 
transport by rail, occasions an inevitable waste, estimated at 2 per 
cent., for which the companies cannot be held responsible. 

Tue total quantity of rails delivered 






to the 


way companies — the ny 1875 was 217,550 pared 
with 227,895 tons in 1874, thus showing a decrease o 5 tons 
last year. 


The proportion of steel rails was the lar 

120,661 tons, against 96 889 of iron. The increase 

case over 1874 was 18,443 

28,778 tons. As the juction 

tons, and the consumption by the railway companies 

ahout 54,000 tons must have been exported. 
THE Settle and Carlisle line will be 


for passenger traflic 
on Ist May next, and a new and pr ; 


service of and 
fast trains will be established, A morning and a = express 
train will be run between St. Pancras, ; Glasgow, 
with Pullman ears attached. Express trains will also run to and 


from Bristol, Bath, Gloucester, and Birmingham in connection 
with the through service between London Scotland, and like- 
wise between Liverpool, Manchester, and stations on the Lancashire 
and Yorkshire line and Skipton in connection with the through 
service via the new route, 

A sveam heater for street cars is being tried in Brooklyn, It 
consists of a steam generator and fireplace, the former 24in. by 
Sin. wide and 3in. deep, and the latter 8in. in diameter and bin, 
deep. These are placed beneath the car, the top of the generator 
being on a level with the floor. The fire is fed through a magazine 
for each, rising 16in. above the floor. From the generator extends 
a pipe which is laid along under the seats, The steam pregsure is 
regulated by a damper. The pressure can be raised to 10 1b, The 
daily consumption of coal is said to be 40 lb. The steam, after 
passing through pipes, is condensed and returns to the generator. 

Tue Philadelphia, Wilmington, and Baltimore Railroad Com- 
pany, being convinced that shippers on the Delaware division were 
in the habit of overloading cars when shipping car-load freights, 
recently ordered that all loaded cars should be weighed at Middle- 
town going north. It was found that as much as 35,000 Ib, and 
even 40,000 lb, had been put in a car, the maximum load of which 
should be 24,000 lb. All freight in excess of the 24,000 Ib. is 
charged ‘to the shippers at the rate of 25 cents per 100 lb. It is 
intended to put a stop to the ae both to prevent danger 
of accident to the cars and to stop the fraud on the company. 

A RAILWAY, of a metre gauge and 24} kilometres—about fifteen 

—long, is now being constructed in Switzerland, between 
Winkeln and Appenzell, by Héissaw. On account of the disturbed 
surface, very sharp curves are ry, ti of only 90 
metres (4} chains) radius, on gradients of 1 in 28. The rails weigh 
23 kilogrammes per metre run —about 50 lb. a yard; and the whole 
cost of the line, including rolling stock, is estimated at 120,000 
francs per kilometre—£7724 per mile. The rolling stock consists 
of tank-engines weighing ut 19 tons, and wagons holding 
6tons. One section of the line was opened for traffic last June. 

From the report of the Board of Trade on railway accidents in 
1875, it appears that the total number of persons Killed on railways 
in the United Kingdom was 1290, and the total number of persons 
injured 5755. A summary of the tables given in the return states 
that during the year 116 passengers were killed and 594 injured 
from their own want of caution ‘or misconduct, Of these 43 were 





killed and 105 injured by falling between trains and platens ; 
19 were killed and 316 eed by falling on to the platforms, Xc., 
when getting into or alighting from ; 34 were killed and 35 


injured when passing over the line at stations ; 7 were killed and 
25 injured by falling out of carriages during the travelling of 
trains ; 44 were injured by the closing of carriage doors; and 13 
were killed and 59 injured through other causes. » Of other persons 
included in this division, 66 were killed and 41 injured while 
passing over railways at level crossings, viz., 38 killed and 28 
injured at public level crossings, 10 killed and 4 injured at foot- 
crossings, and 18 killed and 9 injured at occupation crossings ; 248 
were killed and 185 injured when trespassing on railways ; 25 
ersons committed suicide by throwing themselves on the lines in 
Front of approaching trains ; while of other persons not speci‘cally 
classed, but mostly private people having business on the companies’ 
»remises, 52 were killed and 105 were injured. There have also 
en reported 14 failures of machinery of engines, causing injury 
to 2 servants ; 478 failures of axles, injuring 5 servants ; 6 failures 
of brake apparatus, causing injury to 8 passengers ; 7 failures of 
ropes weed in working inclines, injuring 2 servants ; 5 failures of 
tunnels, bridges, &e., injuring 1 servant; 476 broken rails, with 
injury to 1 servant; 8 cases of fire at stations, resulting in injury 
to 1 passenger ; 112 failures of wheels, and 88 instances of the 
flooding of railways, not involving personal injury ; and J6 other 
accidents, which caused injury to iicelsengers and 5 servants. 

A contract has just been completed with the Edgemoor Iron 
Company for the construction of the Gilbert Elevated Railroad 
in New York city, It is. thus described by the U.S. Rail- 
road Gazette :—‘* Its route is through College-place, West Broad- 
way, South Fifth-avenue, Amity-street, and Sixth-avenue. The 
structure will consist of two rows of columns placed in the 
roadway, and supporting two lines of longitudinal girders 
with cross girders at intervals, united to the longitudinal girders 
and with longitudinal iron floor beams. The structure is to be 
adapted to support a double track railroad capable of carrying a 
rolling load of 15001b, per foot oneach track. The outside girders 
are to be so arranged that they will serve as parapets, or safety 
guards, the upper surface of the top chords, the platforms of the 
cars, and the station platforms, to L as nearly on the same level 
as practicable. The columns on Sixth-avenue are to be about 37ft. 
between centres longitudinally, and 23ft. apart from centre to 
centre transversely, The columns are to be composed of two 
channel bars 9 by 2) by ;sin, and two plates, 12 by ;;in.; four pieces 
of angle-iron barsand a plate to be fastened to the foot of the column. 
The longitudinal girders are to be pin-connected trusses ft. deep, 
5ft. Gin. vertically from centre to centre of pin, with a stiffened 
lower chord. The upper chord will be composed of two channel 
bars, Gin. by 2/;in., with a web gin. thick and united by a plate 
10}in. wide by jin. thick. The bottom chord will be composed of 
two channel bars Gin. by 2hin. Each span of the longitudinal 
girder is to be divided into four panels. e panel posts will con- 
sist of two channel bars 6in, by 2y;in. by in. web. The 
cross girders will be composed of plates 24in. deep by y‘;in. thick 
and 3in. angle iron. Where Amity-street joins Sixth-avenue 
there will be a curve of 90ft. radius, and the same where South 
Fifth-avenue joins Amity-street. Thesteepest grade will be 52ft. 
per mile. On Amity-street the col will, be placed on the 
sidewalk, the width of the street bein ly abous 28ft. On South 
Fifth-avenue the location of the posts has not yet been definitely 
determined. On West Broadway the eolumms will be on the side- 
walk, and also on College-place. Th ‘ties are to be 19ft. Gin. 


long, so as to extend under both “eer West Broadway. 
Their section is to be 6in. by 7im., a if be spaced 18in. 
from centre to centre. Longitudinal sare to be bolted and 


notched and let down upon the cross-ties on the outside of each 
line of rails, The size of the guard timbers is to be 7in. by 8in. 
The rails are to be of steel, weighing 561b. per yard. There will 
be two stations per mile at the intersection of cross streets; the 
latforms to be not less than 160ft. long, adjacent to the track, and 
evel with the floor of the cars. The station buildings are to be framed 
of iron, supported on iron columns, and sided and roofed with 
galvanised corrugated sheets, It is expected that the road will be 
completed by the 1st of August, which will be an extraordinary 
short time for the accomplishment of a work of this magnitude. 
The contract with so responsible a firm as the Edgemoor Iron 
Company of course removes whatever doubt has been entertained 
regarding the construction of this road.” 






NOTES AND MEMORANDA. 

On the 2nd of October, 1839, took his first picture in 
ublic, before many of tke of the Society of Fine Arts. 
t represented that part of the Tuileries known as the Quai Voltaire, 

on the bank of the Seine. It has been presented to the French 
Conservatory as an interesting record of art and of Paris of the 
past. 

CARBOLIC acid paper, which is now used in considerable quantities 
in the United States and abroad for packing fresh meats, Xc., for 
the purpose of preserving them against deterioration y atmospheric 

Yor other influences, is made by melting five parts of stearine in a 
heat, and then stirring in thoroughly two parts of carbolic 

after which five parts of paraffine in > melted form are added. 

thus prepared is then well stirred together until it cools, 

which it is applied with a brush to the paper, in quires, in 


the same manner as the waxed paper—so much used in pe as 
& wrapping material for various articles—is treated. 
Garnierite and Noumeite are two new nickel minerals found near 


the town of Noumea, in New Caledonia, and described by Prof. 
, of Sidney. They a ve Fs to ne — ba 
appearance, though they are conside: ve some distinguish- 
characters. eThey are amorphous, of a bright apple-green 
, and so soft as to be easily polished by rubbing with the 
thumb-nail. The economic importance of these minerals lies in 
the fact that they contain about 25 per cent. of nickel-oxide, 
which, as they occur in large quantities, makes them valuable as 
nickle ores, They both occur filling veins and fissures in serpen- 
tine. 

Dr. HusNER made experiments in a theatre of St. Petersburg, 
showing the progressive changes of the air during a  eomarees | 
The temperature which was 18 deg. C, at the rising of the curtain, 
rose to 24 deg. C. at the end of the first act, and reached 25 deg. 
C. at the beginning of the second. In two hours the humidity in- 
creased 30 per cent., and at the close of the fourth act was greater 
than that of the external atmosphere. The carbonic acid gas in- 
creased to six times the{ normal quantity during the second act, 
and at the close of the performance the air was sufficiently 
impure to have poisoned the lungs of persons accustomed to 
breathe a pure atmosphere. 

PROFESSOR ABBE, of Jena, asserts that the limit of a microscope, 
in showing the structure of the tissues and the character of minute 
objects, has now been nearly, if not entirely, reached—higher 
power than at present in use giving rise to optical phenomena 
which are likely completely to mask the structure and nature of 
the object under examination, These observations apply more 
pole =~ to the marking of certain diatoms and striated muscular 
fibre. According, however, to the results arrived at by Professor 
Abbe, after prolonged and very careful investigations of the subject 
by no microscope can structural parts be distinguished if they are 
so near to each other that the first bundle of light rays produced 
by diffraction can no longer enter the object simultaneously with 
the undiffracted cone of light. 


A Goop cement, that will render-india rubber in any form ad- 
herent to glass or metal, is oft-times a desideratum with photo- 
graphers, and in the Pofytechnisches Journal for last month there 
is a simple recipe given for the preparation of such a compound. 
Some shellac is pulverised, and then softened in ten times its weight 
of strong ammonia, whereby a transparent mass is obtained, which 
becomes fluid after keeping some little time, without the use of hot 
water. In three or four weeks the mixture is perfectly liquid, and, 
when applied, it will be found to soften the rubber. We are told 
that the rubber hardens as soon as the ammonia has evaporated 
again, and thus becomes impervious both to gases and to liquids. 
For cementing the rubber sheet, or the material in any shape, to 
metal, glass, and other such surfaces, the cement is strongly re- 
commended. 


Mr. Norman Sgymovr, secretary of the Livingston County 
(N. Y.) Historical Society, writes to the Courant as follows, con- 
cerning an old anvil :—‘‘ Among the relics that have been brought 
out so far this centennial year I huve found in our town (Mount 
Morris) an old anvil weighing from 80 lb. to 100 lb., marked on it 
in figures cut in the iron ‘ 1632.” This anvil was brought over from 
England about the year 1632 by John Moses, who settled in 
Dorchester, near Boston. In 1667 he moved to Simsbury, Hartford 
County, Conn. He had a son Timothy, and Timothy second had 
ason Elisha, and Elisha second came into the Genessee Valley, 
New York at an early day and brought the anvil with him. He 
died at Mount Morris in 1847, aged 86 years. This rare curiosity 
of the olden times is now in the possession of the family of the 
late Elisha Moses, but it should have a place in your cabinet of 
Puritan relics, the Atheneum,” 

ACCORDING to a note on dynamite by M. L. Roux, of the numer- 
ous explosive powders put on the market, dynamite alone appears 
now to be in demand. Dynamite, containing 75 per cent. of 
nitroglycerine, should, theoretically, have three-quarters the explo- 
sive force of that agent. Practically, its power is about two- 
thirds that of nitroglycerine, probably in consequence of the 
absorption of heat by the silica. 500 kilos. of dynamite are used 
daily in the St. Gothard tunnel. If the rock is very wet, a 
German preparation called “‘cellulose dynamite” is used, which 
does not part mechanically with its nitroglycerine so readily as the 
silica. Its mode of preparation is not known. Three classes of 
absorbents are used for nitroglycerine. (1) Natural siliceous mate- 
rial; (2) artificially prepared silica ; and (3) some spongy material, 
to which class the cellulose belongs. Dynamite No. 1 contains 75 
per cent. nitroglycerine; dynamite No. 2 contains a sodic or 
potassic nitrate powder, with about 40 to 50 per cent. nitro- 
glycerine ; dynamite No. 3 contains still less nitroglycerine and 
more of some cheap gunpowder. All three are about equal as 
regards explosive force. According to Nobel, the best No. 2 con- 
tains an ammonia powder, and 15 to 20 per cent. of nitroglycerine, 
and gives 10 per cent. more explosive power than No. 1 dynamite. 
In using dynamite, one-third less holes and holes one-quarter less 
in size than with gunpowder are nece’ The saving from its 
use is about 30 per cent. No, 1 burns more readily than Nos, 2 
or 3, 

WHILE ordinary cast iron emits sparks when run from the 
furnace, and often gives off occasional bubbles of gas during its 
cooling, iron containing manganese evolves so much combustible 
gas that upon the surface of the metal while flowing from the 
furnace is a sheet of burning gas, While the iron is cooling the gas 
is discharged in numerous jets, The American Manufacturer says, 
the experiment can be tried in a reverberatory furnace of lime, such 
asis employed for the fusion of platinum. Two grammes (7°0540z. 
avoirdupois) of spiegeleisen are melted in the reducing flame, and, 
after fusion, 100 grammes (3°527 oz.) of spiegeleisen are added, which 
melts rapidly without refining. If the bath of metal be now exposed 
to view it seems to shine like silver, and wpon its surface is seen a 
sheet of flame consisting of burning gas. During the solidification 
a bubbling attended with disengagement of hydrogen is observed. 
When the same bath has, been subjected to a prolonged refining 
process, the effect of which is to burn away the greater portion of 
the manganese, then only those phenomena are presented by the 
metal as are seen in the case of ordinary cast iron. Iron containing 
manganese retains after solidification much more hydrogen than 
cast iron. A specimen of each kind of iron weighing 500 grammes 
(17°635 oz.) heated in a vacuum to 1472 deg. Fah., gave off the 
following quantities of gas:— 


Charcoal Iron. Spiegeleisen. 
Carbonic acid oe. | eae <cs OE 
Hydrogen .. .. 123 . 27°0 
Carbonic oxide .. 28 00 
Nitrogen $0 es AD i 25 


The carburetted manganese takes up much more hydrogen than iron 
carburetted to the same degree, It is seen, then, that the pre- 
sence of manganese in cast iron increases materially the occlusion 
of hydrogen, and diminishes that of carbonic oxide. 











MISCELLANEA, 
THE declared value of steam engines exported in the last three 


| months was £425,244, against £546,842 last year. 


THE firm of Thorneycroft and Company, one of the most impor- 


tant in the South Staffordshire iron district, is to be converted into 


a limited liability company, 

A TELEGRAPH line which is to connect Adelaide, South Australia, 
with the capital of the neighbouring colony of Western Australia, 
is reported as making satisfactory progress. 

Tue Admiralty have issued a circular forbidding the use of petro- 
leum or mineral oils, or the carrying thereof, in transport or troop 


freight ships ; also in ships engaged in the conveyance of powder, 
ammunition, or combustibles. 


THE river Seine is at this moment the subject of a great number 
of different projects, as well for improving the navigation as for 
proteins its banks from inundation, but all connected with the 

ormation of pr gh ma canal across France, It is desired to 
unite the Channel the Mediterranean by means of the Seine 
and the Rhone, but unfortunately the state of the latter river is 
not favourable for such an undertaking. —~ : 

Amone the gentlemen who have consented to act as jurors at 
the approaching Infternational Exhibition at Philadelphia are Sir 
J. Hawkshaw, Bart., C.E.; Mr. Isaac Lowthian Bell, M.P. for 
Hartlepool : Professor oe 2 of Oxford ; and Mr, Anderson, late 
of the Royal Arsenal, Woolwich. Other gentlemen have been 
invited to act, but cannot with convenience absent themselves 
from England for so long a period. The office of juror is supposed 
to be honorary, but the United States Government contribute 
1000 dols., to which the Treasury adds £50 for the personal 
expenses of each juror. 


AN attempt is being made to carry into effect the proposal, to 
construct a subway underthe Thames at Woolwich, which originated 
in October, 1873, as a result of the upsetting of a skiff in a fog and 
the loss of nine lives, and the necessary capital—£70,000—is said 
to have been subscribed. The tunnel will be for foot passengers 
only, but wide enough for five persons to walk abreast. A subway 
which would have admitted carriages as well has been thought very 
desirable, as there is no way for vehicles across the river below 
London Bridge, but the estimated cost exceeded £350,000, and it 
was thought impracticable to raise the amount. 

ACCORDING vo official statistics, the value of the Danish exports 
during 1874 amounted to 180 million crowns, of which 1434 
millions represent articles of consumption ; and 134 of this latter 
sum stand for agricultural produce, such as cereals, cattle, butter, 
fat, oil, &c. Deducting the value of the imports of similar pro- 
duce, there is an excess of value in favour of the exports of 108 
million crowns. Similarly caleulated, the annual average excess 
during the period 1865-9 was 64 millions ; in 1870, 814 millions ; 
in 1871, 81 millions; in 1872, 97 millions; and in 1873, 100 millions, 
Thus, there has been a doubling in the last five or six years. The 
increase in the exports is due exclusively to the large improvement 
in the rearing of cattle, as the expoftation of cereals has rather 
considerably decreased of late years. 

THE threatened distutbance in the building trade owing to the 
scarcity of bricks appears likely to be speedily obviated. For some 
time past bricks have been exported from Japan to America, but 
ewing toa duty of 20 per nape hg charged the trade has been 
limited. Last week a cargo of bricks of Japanese manufacture was 
placed as an experiment on the London market, the result being 
that the cargo was instantly bought up and large orders for future 
supplies were given by several leading contractors and west-end 
builders. The bricks, which can, according to pleasure, be made of 
any shape, size, or colour, are said to be considerably harder than 
those of home production, whilst for ornamental facings patterns 
of every description are manufactured. It is stated that this first 
venture was at the instigation of one of the young Japanese sent 
over by the Mikado to be educated in this country at the expense 
of his Government. 


THE Turners’ Company, according to their custom, propose to 
give this year their silver medals and the freedom of the company, 
and of the City of London, to any workman who may send in the 
best specimen of pottery, diamonds, and hand turning in wood. 
The competition in wood includes turning in both hard and soft 
wood. The work must be all hand turning, produced in the lathe 
without special rest or tool apparatus, and the carving must be the 
work of the exhibitor. The competition in pottery includes terra- 
cotta, stone, earthenware, and porcelain, but all unglazed. The 
bronze medal of the company will be given to the competitor second 
in merit, and the company’s certificate of merit to the thirdj-in 
each of the above subjects of competition. In addition to this, the 
court has placed at the disposal of the judges a sum of £30, tobe ° 
distributed, according to their discretion, as money prizes, viz., £15 
among the exhibitors in wood, and £15 among those in pottery. 
Iu the diamond cutting and polishing competition, the Baronéss 
Burdett Coutts, who is a member of the company, has placed'at 
the disposal of the court the sum of £50, to be distributed in this 
class among the competitors, according to the discretion of the 
judges. Specimens of work under this heading will be divided into 
classes, as follows:—Class A. Brilliants weighing more than one 
carat. Class B. Brilliants weighing under one carat. Class C, 
Single cut. Class D. Roses. In each class a prize will be given if 
the specimens entered are considered worthy, but the first prize of 
£25 and the silver medal will be adjudged to the candidate who 
shows the highest excellence of workmanship in the greater num- 
ber of the above-named classes. In addition to the above- 
mentioned prize, there will be the bronze medal of the company 
and certificates of merit; the remaining £25 will be distributed 
according to the discretion of the judges. Candidates for the first 
prize must send in specimens of work in not less than three out of 
the four classes. For further information as to conditions of 
competition, application should be made to Mr. R. L. Loveland, 
hon. sec. to the competition committee, 4, Hare-court, Temple, 
London, E.C, 

THE Whitehead or fish torpedo, says the Jimes, is the object of 
continued study‘and experiment at the Royal Arsenal, Woolwich, 
and other places, in order to further increase its powers aud to 
counteract devices to resist its attack. With the improvements 
contrived since it has been in the possession of the Government 
the torpedo can be set to run a straight course of a thousand yards 
under water and explode on striking its object ; it can be arranged 
so as to half cock or full cock its trigger when approaching the 
object at which it is directed and to rise near the water-line or sink 
to the keel of the enemy's ship, as may be desired. If it misses 
its aim, a safety pin is released, and the torpedo goes quietly away, 
to be recovered at any future time. Its attack, however, could, it 
is thought, be effectually guarded against by surrounding the 
threatened ship with a strong net about 40ft. from the hull, and 
this difficulty, which is not very great, is now being faced. The 
weakest point of the instrument is, that being propelled by an air 
engine the speed naturally decreases with the decreased pressure in 
the air chambers, and although a very high rate of speed is insured 
throughout the entire journey, the pace is the least at the extremity 
of the course. There does not seem to be any help for this, but 
various expedients are being tried to reduce the weight of the 
torpedo, and by that means obtain increased velocity. It is alsoin 
contemplation to make a considerable reduction in the amount of 
the charge. Recent experiments have effectually proved that a 
few ounces of gun-cotten when fired in contact with an object will 
exercise an effect far more destructive than a much larger quantity 
placed at a few yards distance, especially in water; and provided 
the torpedo struck a fair blow upon the sides of a ship, it would 
make little difference whether it contained 500 lb. of gun-cotton or 
only 50 lb., for either would burst the sides of the thickest armour- 
plated ship afloat. What is wanted is a rate of speed which will 
tear through the enemy’s network an] a store of energy at the end 
of the race foranother encounter, ~ a fe ‘ 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Bovveau, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Linden. 

Me emery Gerovp and 

LEIPSIC. —. IETMEYER, 

NEW. YORK —Witimer and Rocens, 31, Beekhman-street, 














TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform corres, that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

* * All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

A. 8. F —Bourne on the “ Steam Engine,” 


page 55. 

R. G. M.—So far as we can see, your cylinder porta and valve appear to be 
well desi . 

W. H. C. (Bolsover-hill).— We never recommend makers of special machines, 
Consult our advertising coluimns. 

c. C. O. (Athens).—Canal boats never were worked in the way you suppose, 
nor would it be possible to use steam to any good effect in that way. 

Enquirer.—If you take out provisional protection yourself it will cost you 
£5128. 6d. The cost, if you employ a putent agent, is from £8 8s, to 
£10 10s. 

DRAvonTsMAN. —The design is fairly The principal defects are to be 
Sound in the overhung valve spindle and in the valves, which will prove 
noisy, unless the lift is kept very small. 

J. A. H. —Diluted sulphuric acid is the cheapest. thing you can use for 
cleaning iron plates. You must ascertain by direct experiment what pro- 
portion works most economically, taking time into consideration. 

M. M. L.—We fail to understand your question. The engines do not know 
whether they are working with a round rope or a flat one, and they will lift 
just as much with one as with the other, provided the size of the winding drum 
is not altered. You must be more explicit, 

Napwes.--There is no yg pag published which will supply the informa- 
tion you require. We believe that you will jind our list of prices as 
accurate as it is possible to make such a list ; and this, taken with the trade 
news supplied by our district correspondents, ought to furnish you with all 
the facts you require. 

Borter Coatinos.— We have received a reply to ‘‘ Boiler Coverer’s” letter on 
this subject from Mr. Sankey. subject appears to have been, for the 
present, exhausted by our correspondents, as far as scientific issues are 
concerned, and we must decline to insert letters which concern nothing 
but the credibility of gentlemen who have made apparently conjlicting 
statements. 

J. E. (South Hackney).—J/ you will visit the Patent-office Library, and look 
at Clark's “‘ Railway Machinery,” you will jind substantial reasons 
adduced, which ought to satisfy you that your scheme of constructing a 
brake will not answer. If the blocks were jitted as you propose, the carriages 

would be intolerable to the passengers, because, for the time being, the car- 

riage would be practically springless. The idea involved is pretty, but no 
railway company dare use it fur passenger carriages. 


SUBSCRIPTIONS. 

Tue Enorveer con be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Half-yearly (including double number)... .. .. £0 14s, 6d. 
Yearly (including two double nwmbers).. .. .. £1 98, Od 

If credit oceur, an extra c of two shillings and sixpence per annum will 
be made. Tue Enarxeer ts registered for transmission abroad, 

Cloth Cases for binding Tuk Enoineer Volume, price 2s. 6d. each 

The following Volumes of Tus Enoineer can be had, price 18s. each—Vols. 

5, 10, 14, 24, 25, 26, 38. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. S&S ibers paying in advance at the 
following rates will recewwe Tue EnGingEer weekly and post-free, Swb- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


rates. 
Remattance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Ce of Good yo Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, : 
Natal, Netherlands, New Brunswick, Newfoundland, New ith Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, 4 
United States, West Coast of Africa, West Indies, China, via South- 
ampton, £1 16s, 
Remittance by Bill in London. —A’ Buenos Ayres, 7. ee 
‘eru, 





and ria, Greece, Ienian Islands, Norway, ussia, 

Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 

*,* The 


guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 
Abveartisements cannot ne Ixsertep untess Detiverep serone Six o'clock ox 


uurspay Evento 1x rach Werk. 
*,* Letters relating to advertisements and the publishing department of the 


paper are to be addressed to the Publisher, Mr. Riche; ali 

other letters to be addressed to the Editor of Tux Enoixeer, 163, Strand. 
CavuTion.— We are informed that some person is travelling in the 
North of England, soliciting advertisements for a reading cover 
for THE ENGINEER, and stating that it is to be issued with our 
sanction, Wecan only say that, excepting as now stated, we know 
nothing whatever of the person, or of the proposed cover, 





MARRIAGE. 

On the 10th instant, at the British Consulate, Geneva, and on the 
llth, by the Rev. W. P. Prior, British chaplain, Vevey, Switzerland, 
Grorce Brunton, M.LC.E., to MARIA DE LA CaRtpap (Rita) Carpet, 
eldest daughter of the late Don Manuel Cardet, of Cuba, No cards, 











MEETING NEXT WEEE. 
InstiTuTION OF Crvi1L ENoIngERs. — Tuesday, April 25th, at 8 p.m.: 
hu Heartach Lighthouse,” by David Alan Stevenson, B.Sc. “ 
Changes in the River Mersey,” by James N. Shoolbred, A.1.0. E. 
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THE WATER SUPPLY OF NEW YORK. 

Tue rapid extension of the area of certain great cities 
creates an important —— difficulty, the dimensions 
of which grow as rapidly as the cities themselves. The 
difficulty lies in he ge, | the inhabitants with a sufficient 
supply of pure water, and there are only two methods of 
dealing with it. One consists in introducing additional 
quantities of water as new streets are built, the other lies 
in inducing the inhabitants to place some moderate restric- 
tion on the use, or, more properly speaking, the abuse of 
water. In this country it becomes more difficult every 
day to obtain really good water in the enormous quantities 
required for such cities as London or Liverpool; and various 
expedients are adopted to compel economy in the use of 
the liquid. One with which we are all familiar consists in 





supplying water for only a limited period in the day. This 
is system employed by the London water companies, 
but it is open to many and grave objections which we 
shall not stop here to explain. Another device consists in 
compelling householders and other users of water to adopt 
specially contrived fittings to prevent waste. A given 
quantity of water can be drawn at one time and no more 
until a reasonable interval has ela’ ; and even if a tap 
were left open, no water could run to waste —— a gallon or 
so. “ Waste-water preventers,” as they are ,are now 
extensively used in London houses, Where the constant 
supply system is adopted, what is known as the “ needle” 
ferule has met with some favour. This ferule is simply an 
expedient by which the service pipe to a house is so con- 
tracted in area that but a moderate quantity of water can 
pees it is, and justly so, an extremely unpopular device. 

t is not necessary to say more here on these matters than 
will just suffice to refresh the memories of our readers 
concerning points of vital importance to the well-being of 
the population of towns and cities. In England, as we 
have stated, it has become so difficult to obtain large 
volumes of pure water at a moderate outlay that much 
attention is devoted to economising water. For many 
years past Americans have pointed exultingly to the mag- 
niticent Croton Aqueduct by which a torrent of water is 
poured daily into New York, and citizens of the finest 
city on the North American continent told us, in pretty 
plain language, that we would do well to profit by their 
example. Eccnomy was a thing to which they gave no 
thought. New York, however, has not rg Fore ,and a 
feeling of growing uneasiness has for some "time found a 
home in the breasts of competent and intelligent American 
engineers, Fears have been expressed that the Croton 
Aqueduct would not always suffice to supply the wants of 
New York, and that a time must come Ses very large 
sums would have to be expended in introducing a further 
supply. But there is always a period in the history 
of cities during which, although the inhabitants want 
more water, they do not want it enough to spend 
large sums in obtaining a further supply; and this epoch 
appears to be very nearly reached in New York. Not 
much has been said on the subject as yet, but the attention 
which has been given to such questions as those raised by 
Mr. Deacon in Liverpool, and to the pro; of events in 
the supply of water to London, when taken in connection 
with certain statements made from time to time in 


influential professional circles at the other side of the 
Atlantic, all go to show that the Croton Aqueduct is no 
longer regarded as being all that New York can require 


as a means of water supply. The first definite authorita- 
tive note of warning has been given by Mr. Benjamin S§. 
Church in a paper on the Croton Waterworks, read 
before the American Society of Engineers on the 2nd of 
last February. Mr. Church evidently speaks with a full 
knowledge fof his subject; and although he disclaims all 
intention of underrating the qualities of the Croton Aque- 
duct, the picture which he furnishes of its present con- 
dition can hardly fail to excite apprehension. His state- 
ments go to show that the aqueduct can barely convey all 
the water that New York now requires; that it is almost 
totally inadequate to meet any increasing demand on its 
powers, and that it is in such a condition that incessant 
attention is requisite to avoid a catastrophe by which New 
York might be left almost entirely without water for a 
considerable period. As the Croton Aqueduct has been 
looked upon as a model of its kind, Mr. Church has done 
good service in pointing out in what its defects lie, so that 
they may be avoided in future. 

The Croton Aqueduct has so often been described that 
we need say little concerning its general features here. It 
is a brick tunnel over forty miles long, establishing a com- 
munication between a great reservoir at Croton and New 
York, The water supply is practically unlimited; but New 
York can nevertheless obtain no more than the aqueduct 
will convey. The gradient to which the latter is laid is 
extremely moderate, being only on an average a little less 
than 1l4in. to the mile, with certain exceptions. Thus 
there is a length of five miles from Croton dam, in which 
the fall is but 7in. to the mile; and from Manhattan Valley 
to the reservoir in Central Park—into which the aqueduct 
discharges—the fall is but 9in. to the mile. Great lengths 
of the aqueduct are laid underground, but there are no 
fewer than 125 embankments from 180ft. to 14,000ft. in 
length, and from 10ft. to 40ft. high. The aggregate length 
of ad embankments is about five miles. The aqueduct 
consists in cross section of two vertical side walls covered 
above with a true semicircular arch, and united below by 
a segment of a much flatter arch. In making the embank- 
ment, rubble stone foundations were first built without any 
mortar, about twice as wide as the tunnel. On the top of 
the rubble was laid afoot of hydraulic concrete, and on this 
the tunnel was built of masonry, and lined with brick. 
Earth was then piled up at each side, and over the top of 
the rubble embankment and the tunnel, to keep out frost, 
and the slopes of the earth have been revetted with stones. 
It would appear that the walls of the culvert, or tunnel 
proper, are now, and always have been, too weak for the 

ressure within; but so long as no settlement occurred, no 
leaks worth consideration opened. Unfortunately, in the 
embankments, considerable settlements have taken place 
from time to time; it appears that these settlements 
continue to occur; and Mr. Church states that on all the 
embankments .the aqueduct lig is split longitudinall 
top and bottom, and leaks have thus been originated. 
Some of these leaks become so alarming in severe weather 
that it becomes necessary to shut the water off at Croton, 
and to empty the entire aqueduct, in order that men may 
get inside to effect the necessary repai Now a very 
great mistake, and one which we commend to the special 
attention of our younger readers, was committed when the 
aqueduct was constructed. The builders imagined that 
they were building for ever, and no provision was made 
for effecting repairs, It is true that manholes are provided 
at intervals; but no cross water-gates were fitted, by the aid 
of which a section might be emptied, leaving the remainder 
of the aqueduct full; “and it thus happens,” writes Mr. 
Church, “that whenever a leak occurs, be jt nearthe upper or 





the lower end, the entire aqueduct must be emptied. This is 
necessitated from the fact that waste-gate ponds, six or eight 
miles apart, are not provided, with cross gates to enable 
the water to be stopped at that point, and turned out. 
When such a serious leak occurs, as in the case of a certain 
embankment within a few miles of High Bridge, it 
requires thirty hours to rid the aqueduct of water in order - 
to make repairs, and fifteen hours more for the water to 
reach that point after being turned on at Croton; thus 

ing a loss of forty-five hours, exclusive of the time 
spent in making repairs, when three hours would suffice if 
cross gates were provided.” 

If the supply were more than sufficient, then this delay 
would be of little importance, but as in the summer espe- 
cially the aqueduct can do little more than keep the Central 
Park reservoir full when working to its maximum capacity, 
it is clear that a total stoppage of supply for probably three 
or four days is a very serious matter. Mr. Church states 
that these repair stoppages may lower the water in the 
reservoir by as much as 10ft., and that when this takes 
place the ,loss of pressure is sufficient to deprive upper 
stories of water over a considerable area of the city. 
“ Under present conditions, should an immediate succes- 
sion of repairs me necessary, the reservoirs would be 
so reduced that the consequences might be disastrous.” Lest 
it should be assumed that the imperfections of the aqueduct 
are exaggerated, Mr. Church states that, as it is impossible 
to cut off the sapply for a sufficient period to enable sub- 
stantial repairs—equivalent in places to reconstruction— 
to be effected, for some years past the constant supply 
has been maintained by the following expedients :—So 
soon as a leak occurs, sawdust, fine sand, and clay are 
mixed into a paste, and thrown in above the leak. This 
composition is carried into the fissures by the currents, 
when it swells and stops the leak for a time. When some 
change of temperature or other cause starts the leak again, 
the process is repeated. “Increasing vigilance and care 
have been required on the part of the engineers and their 
employés to keep up the ar on,“ 

Mr. Church attributes the failure of the aqueduct in 
some measure to the fact that it is overworked, the pres- 
sure within it being too great. He admits that, ultimately, 
a second aqueduct must be constructed, but he suggests that 
at present almost the entire trouble could be avoided if 
the inhabitants of New York would only consent to regard 
water as a valuable commodity which must not be wasted. 
We suppose there is no city or the face of the earth in 
which so much water is wasted as in New York. The popula- 
tion is about 1,100,000, and the consumption is 114,000,000 
of gallons per day, 01 103 gallons per head. Probably the 
minimum allowance for any city is 20 ons, and twice 
this should suffice for every conceivable contingency. 
London, with at least three times as many inhabitants as 
New York, has but 108,000,000 gallons per day, or about 
30 gallons _ head, and of this a considerable portion is 
wasted. The waste of water in New York is something 
enormous, and appareatly proceeds night and day. Mr. 
Church suggests the use of meters, and the supply to every 
house of a reasonable quantity of water, say 40 gallons per 
head, without any but the ordinary charge, but for every 
gallon used beyond this standard number, he would exact 
a price so high that persons would take very good care that 
no waste would take place. The cost of meters he 
estimates at two millions of dollars; but he does not suggest 
any particular meter. We believe it is hardly n 
to comment cn the statements we have placed before our 
readers. They are full of warning for every engineer who 
has to deal with the water supply of towns, and they prove 
that it is beyond all things essential, when expending con- 
siderable sums of money, to provide for a far greater 
demand than that of the moment. What work is con- 
structed should be thoroughly sound and good, no matter 
what the cost; and care should be taken to so design mains, 
sluices, and reservoirs, that without much trouble the 
capacity for supply of the works can be largely augmented 
at afuture period. The condition of the water supply of 
New York is, to say the least, extremely unsatisfactory. 
Either a new aqueduct must be constructed, or some means 
must be adopted for preventing waste. We have in this 
case an example of what may occur when the supply of 

ure water is unlimited although distant. What would 
the ultimate condition of New York if water was scarce 
as well as distant, it is difficult to imagine. 


ASTON’S PADDLE-WHEELS. 

Ir is an a peculiarity of the instruments used to 
effect the propulsion of ships that in estimating the merits 
and demerits of their respective performances a number of 
factors must be taken into account which influence each 
other to a greater or lesser extent. For this reason it is 
almost impossible to pronounce any one form of propeller 
absolutely better than any other. Thus, for example, a 
given screw A may be found to excel another screw B in 
a particular case, but we should not be justified in asserting 
on no weightier evidence that A was a really better screw 
than B. The speed obtained with A may reach, say, 
13 knots, while that obtained with B is but 12 knots, 
But this may be the result not of the greater efficiency of 
A per se, but of the circumstance that A was betteradapted 
to the ship and her engines than Bwas. Indeed, two 
screws precisely alike in every save the amount 
of pitch, may give widely different results; and this 
not because the pitch in either case is better or worse 
than anotker pitch, but simply because the screw with 
the sharper pitch may “lock up” the engines and prevent 
them attaining their proper speed and power. It is for 
this reason that screws with adjustable pitches have been 
so largely employed. Experiments are made on the mea- 
sured mile, the pitch being altered time after time until 
the best result is obtained. What is true of the screw pro- 

lier is equally true of paddle-wheels; and no doubt it 
ollows from this that there is practically no reliable for- 
mula, of anything resembling general application, for 
designing paddle-wheels of maximum efficiency. Certain 
dimensions have been found in practice to give fair results, 
and these have been formulated; but it is not too much to 
say that very few shipowners know certainly that the 
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die-wheels fitted to their vessels are ‘so good that no 
tter wheels could be employed. They cannot say whether 

a little reduction or, a little increase in the Jength of each 
board, or in, the depth, would or would. not add to. the 
speed of. the vessel or save fuel;.ner can) they ‘be 
sure that the diameter .is the:|(best ),possible, or 


wheel, in overeoming the skin friction due to the ‘rush of 
water driven’ backwards from the paddle-wheels and in con- 
tact with theship’s side. ‘To prevent this the paddle-wheels 
should. be kept away from the vessel; but this ean only be 
done by making the boards very narrow, and fitting them 
to the outer rings of the wheel. On Wednesday last we 
the average immersion the . most, satisfactory. So | were enabled to examine the action of Mr. Aston’s wheels 
complex, indeed, is the whole problem of marine pro-}on the Thames float. It would occupy more space than 
pulsion, that it is almost certain that xo general solution we can spare to the subject just now to detail the precise 
of the questions involved) will ever be provided. It is | results of our observations during a run from the Temple 
consequeutly extremely difficult to arrive at the true | Pier to Battersea and back. We hope to return to the 
comparative value of any system of propulsion. In no | subject’in ournext impression. For the present we shall 
case, indeed, is an engineer) justified ia stating that any } content ourselves with stating that the engines made from 
screw or paddle-wheel is better than any, other, unless it is | thirty-three to thirty-five revolutions per minute, working 
found, that such a propelling instrument gives better | indifferently, the vacuum being very bad, sometimes falling 
results under a large number of varying conditions than | to as littleas lin. The speed of the vessel up stream, 
any other propeller. For these reasons we decline to | against the tide, was seven miles an hour, and with the 
pronounce any opinion as to the merits of Mr. Aston’s | tide, nearly eleven miles, which, making due allowance for 
system of propulsion; but we are quite justified in stating | the circumstances, bears out Captain Shaw’s conclusions, 
that the results he has obtained in practice are so anoma- | The facts are sutticiently remarkable, and the action of the 
lous and so remarkable, that they exert a powerful-claim | paddle-wheels of ‘the float, at ali events, is such that it 
on the attention of every steamship owner; and that, | would appear that, while Mr. Aston’s conclusions regarding 
should further experiment confirm the accuracy of Mr. | skin friction may be true, there are other phenomena 
Aston’s conclusions, it will have to: be admitted that he | involved, to the consideration of which we shall return. 
has introduced the most important improvement in marine | 
propulsion .effected since the introduction of the screw | THE WATERWITCH. $ 
propeller, . Many of our readers will, no doubt, learn with pleasure that 
From time to time notices have appeared in the “Navy | the Admiralty have decided to carry out an exhaustive series of 
and Military Intelligence ” of the Z'vmes of the performance | experiments with the Waterwitch. This vessel is fitted with 
af the Admiralty Yacht Fie Queen, fitted. with paddie- | utivan's bedaulic yroale,. Complete iustations of th 
wheels the invention of Mr. James J. Aston, Q.C., of the | 5 337, The Waterwitch is 778 tons burthen, 162ft. long, 32ft. 
Temple ; but with the exception of these notices, little } term, and 13f. Yin. deep. She is double ended. The power 
or nothing has been made public on the subject. Several | indicated on the trials in question was about 700 lorses. 
years have elapsed since Mr, Aston first turned his atten- | propulsion of the vessel is effected by a horizontal centrifugal 
tion to marine propulsion. The earliest experiment he | pump 14ft. 6in. in diameter, which’ drives two jets of water 
made on a scale beyond the province of models was carried | astern. The first trial of the ship was made on October 29th, 1866, 
out with the Thames tug Saney Jack, in 1860. We have | when an average speed of about nine knots was obtained. A 
no detailed information concerning the dimensions or | few experiments of little moment were subsequently made with 
power of this vessel, .but_ it is a remarkable sa a _ ars but for the last eight A oe. ar —- — a 
succeeded in propelling her at a very considerable speed | Of 2€T possessing any scientific interest, e has, however, no 
with wheels heck comaaie’ simply of three or four discs, | ioee basset — te _ ene pty Pyrat roe ee 
wn Senet Jaye ny a Sea an oto —— through which the water is now sucked by a single large aperture, 
length Mr., Aston, was jafforded:.an opportunity .of trying bree immediately under the pump in the bottom of the ship, 


aS : ~e as well as to lengthen the nozzles at the sides through which the 
his invention under somewhat favourable conditions. A | water makes orp braaty What will be the effect af theese altetal 


floating steam fire-eugine was placed on the Thames eight | tions remains to be seen. There can be no doubt that the experi. 
years ago, and complete illustrations of the machinery of | ment is one of great interest because of the important issues 
this vessel will be found in our impression for October 9th, | which depend on the results obtained. If only the Ruthven 
1868... She is 120ft, long by 17ft. beam, and draws about | system can be got to work with fair economy, ramming and the 
4ft.. She is flat-bottomed, but. otherwise of a fair model setsedorel a their - watores a ren V oh ee 
for,speed. She is propelled by a-pair of inclined engines, | WEAR SEVER PRANEHCTSNS WONEG: DE REART NOW, BeSsuRG 
with cylinders 254in.. diameter, and 3ét. Gin. stroke, | PS aga Sopa pet aad — ~~ of — ea 
driving a‘pair of paddle-wheels, originally 14ft. in | UPUM-,, © Ber the conditions she cou PARC ARNT) Se 
: “ into shallow water, or even kept altogether from sinking until a 
diameter, but subsequently reduced to lift. © The | 40:4 was reached 
floats were twenty-four in. number, lft. deep, and 4 g 
4ft. Gin. wide; several alterations, wereemade in these | THE SURVEYING OF PASSENGER STEAMSHIPS. 
wheels, such as reefing every other float 9in., but the best | Tur question of surveying vessels for seaworthiness, and as a 
speed that could be obtained was 7°3 statute miles an hour -prevention from overloading, is attracting a great deal of atten. 
with forty-seven revolutions of the engines per minute. | tion at the present time, when the Merchant Shipping Bill is 
Mr. Aston removed all the, floats and rings except that | passing ‘through Parliament. It has surprised us ‘that no 
furthest from the ship on each side, and for the boards he | reference has been made to the surveys now made by the Board 
substituted twenty-four blades of iron each 7in. wide and |/of Trade of the engines and boilers of a steamship before grant. 
23ft.. deep, increasing the diameter of the wheel at the |485 4 certificate to enable that steamer to carry passengers. It 
same time to 15ft. With the new wheel he obtained a |#*,20torious that the manner in which these surveys are con: 
velocity of 9°7.miles an hour with forty-seven. revolutions ) 44 et present is very far from being satisfactory. We 
f the ines. As the 35 , ined'as bef 55 Ib. ta | regret te say that, in too many instances, the greater portion of 
th , anya 455 2 tenant as herore, oo i>. S0 | the ‘visit of the surveyor is spent in the cabin, where, it is 
the square ich, itis to. be presumed that the power of the ‘peediess to remark, more appetising fare than sea biscuits and 
engines also remained unaltered, and it therefore appears | water is generally forthcoming. As an example of the. lax 
that the change in the shape and <lisposition of the paddle- | manner in which these stirveys are conducted, we may allade ta 
beards .alone .auginented the velocity of the vessel by | a case of recent oecurrence, when the passenger certificate Was 
24 miles an hour. Assuming that the power varies as } grantedto a steamer whose boilers were fitted with spring 
the cube of the speed, and that.100-horse power would have safety-valves, totally unprovided with any means of locking up 
ropelled her at 73 niles, then 244-horse power would have one safety-valve, as required _by the Board of Trade regulations, 
n required with the oviginal wheels to: propel her at | It, is in the power of the engineer of that steamer to screw down 
977 miles. The alterations ‘effected ‘by, Mr. Aston may be | the valves, to any amount he likes; and yet the boilers have 
said to have increased the efficiency of the engines im the | 
ratio of 91 to 38, or more than 244 per cent. The speeds | 
we have given are derived from a report, by Captain Shaw, | +4, captain. In the case referred to, no provision is even made 
chief of the Metropolitan Fire Brigade, and are not open | for locking up the valves, so that the neglect of the surveyor is 
to question. Next followed the experiments with the | much more culpable than when a safety-valve is simply left 
Fire Queen. With this vessel Mr. Aston has notachieved | unlocked, as is too frequently the case. We think we have said 
anything like the same suecess as with the Thames float. | enough to prove the necessity for looking into the qualifteationg 
Various reasons are assigned for this; one being that | of the engineering surveyors of the Board of Trade, as well as that 
s g 
the Fire Queen has only a single cylinder steeple | of the shipwright surveyors. 
engine, and that the velocity of the paddle-wheels | ‘ 
is therefore very irregular. The Fire Queen is a RATHEAT, .FROFIIG 1TH BAD SRATESR:: . 
handsome yacht 182ft. long, 20ft. beam, and 6ft. draught. | THE past, week kas once more afforded plenty of illustrations 
Her original wheels were 16ft. 4in, diameter, and were | ath gy rt pvnich ied westher may npwtly. imperil the 
fitted each with fourteen floats 7ft. 10in. long, and 19in. | ot a oth he ge ron "pei ny pw. # ar 
deep, the total area being 347-26ft. In 1868 a speed of ede eates ae te Un one ap RIBAK Megami asi 
on k b tained with 28° outs | the cause has been a heavy and somewhat irregular snowstorm, 
122 knots was obtained with 25° revolutions. Mr. Aston | which in neither instance was fully prepared for, nor was its 
tried various modifications, According to the last, and, | danger duly recognised. In January the results were terribly 
we believe, the most successful, twenty-eight blades | appalling at Abbots Ripton, but, fortunately, this time we are 
extending from the outside ring to, that next the middle | not called upon ‘to record any loss of life. ‘The inconvenience to 
of the width of the wheel were'substituted for the fourteen | which travellers have been put, however, has: been almost incre- 
p 
paddle boards. These blades were'46in. by 38in., and had a 


dible; and trains have been buried in snow wreaths of such depth 
total area nearly double'that of the old floats. The last trial | 48 have in all probability never before been accumulated ‘on any 
was made on the 12th of January, when a speed ‘of 


English line of railway. At Desborough, a little station some 
11597 knots was obtained, the engine indicating 451-horse | ¢ishteen miles south of Leicester,on the main line of the Mid- 
power, with 33°5 revolutions. As this! was less than the 


land, the Pullman car train leaving London about. midnight 
original velocity of the ship, orders. were given to discon- 


stuck fast early on Friday morning, and was not dug out for 

; ai’ | Several hours, arriving at its final stopping-place, Bradford, some 

tinue the exper iments and replace the old floats. This | seven hours behind time. In this case several ludicrous incidents 

was done, and the ship was, on Tuesday last, tried over the arose, amongst the number being the, fact that” the guard, who 
measured mile in Stokes’ Bay. To the surprise of every | had 

one on board she then atiained a velocity of but 


gone back when the train had come to a standstill to stop 
any other trains, lost himself in the waist-deep snow and did not 

11134 knots, the horse-power. being 412, and the revo- | 

lutions 27-7. 


> bh turn up at the nearest station until the afternoon. On the Great 
This is a loss of more, than a knot, as com- | 


| Northern a much more serious affair on and only narrowly 
pared with the original speed, and a loss, of “46 of a knot as | escaped resulting in a disaster which under slightly altered aspects 


compared with the speed obtained in:Mr. Aston’s final Might have rivalledthatat Abbots Ripton. Theeast coast upexpress 








adjusted to a certain pressure, and rendered incapable of being 
tampered with by being locked up, and that the key isin custody of 





experiment. The engines, /however, developed 39-horse | left Grantham soon after four o'clock on Good Friday morning, 
power, in the latter case, im | ¢xces8 , of. the wer obtained | #24 Tan on in safety until a cutting near the Covley station was 
on Tuesday. We must not omit to say that. there is an | reached, At this point the snow had been driven by the wind 


ke: - ; | to.a depth of nine feet or thereabouts, so that as soon as the 

almost total absence of vibration with the Aston wheel. engine capared it the train speedily came toa standstill. The 
ak full operation on this as Dis as on 

and it was immediately worked so as to 
trains. "by some rae peperthelete, a 
p; Tan into 


We shall not attempt here to put forward any theory of 
the principle. involved. in Mr. Aston’s,inventions.. It. will 
suffice for the present, te say, that his own view is, thata 
great amount of power is wasted. with the ordinary, paddle- 


| block system is, of course, 
other parts of the line, 
stop any approaching 
goods train came up, and before the driver could 








The | 


| or locomotive-worked signals. 


the stationary express. Luckily, the damage done.was confined 
to a few fish wagons and theguard’s van being thrown off the 
rails, and none of the passengers received serious injuries. Here 
we are again furnished with an illustration of the dangers: in. 
curred by any sudden change in the weather, and especially by 
reason of a heavy snowstorm. The block system, admirable 
though it is under ordinary circumstances, is apparently not to 
be relied on in all cases, seeing that twice in three months it has 
been known to failon the Great Northern, which is one of the 
most admirably managed and best equipped lines in the world. 
We are inclined to hplieve that it is not worked quite so closely 
as it Gught to be, and that under no circumstances should the 
“line clear” be signalled until the train has passed the station or 
box, and not as soon as it has passed the distant signal; We do 
not say that the latter course is that adopted on the Great 
Northern, but we know that it has been in force on some lines, 
and it needs little retlection to see that it should at once be dis. 
continued everywhere. 


AUTOMATIC SIGNALS, 

WE have not the smallest doubt that by far the larger portion 
of our readers are aware that a number of patents have been 
taken out for endowing locomotive engines with sufficient inte|- 
ligence to transact the signalling business of a line of railway, 
Locomotives do not require sleep, although they have shed days, 
and at all events while they are ranning they may be relied on 
to retain such intellectual powers as they at any time : 
It is, therefore, a favourite idea with inventors that locomotives 
should set signals as they pass them at danger, and otherwise 
take part in the duties usually assigned to a signalman. Now it 
so happens that the officers of railway companies, having that 
familiarity with locomotives which breeds contempt, regard the 
ordinary system as the best, and decline to believe in automatic 
In the United States certain 


| inventors, regarding this phase of railway thought as simply a 


been repeatedly surveyed, and certified to have safety-valves |’ 








delusion of the official mind cramped by precedent, have 
invoked the aid of the unpractical senator. In other words, a 
bill has been introduced into the New York Legislature to com. 
pel all steam railroads not more than twenty-five miles long 
“to provide, adjust, and maintain automatic signals, visible at 
least 200ft. distant, which shall be operated by the passage of 
a locomotive over the rails adjacent to such signals,” on all single 
track curves, and at all railroad and highway crossings. 
Here is the thin end of the wedge; on the thick end will no 
doubt be found engraved the immortal name of the inventor of 
the special automatic signal to be adopted. We understand that 
the railway companies do not intend personally to interfere with 
the passage of this bill, They have simply informed certain 
inventors that if the bill is passed they cannot further entertain 
their claims to consideration; and they have thus provided a 
force which will oppose the bill to the last. American railway 
men understand perfectly that the best road to ruin for an 
inventor lies through the camp of his rivals. 








HARTLEY PIT.—SEATON DELEVAL COLLIERY. 

Wr illustrate at page 298 the general arrangement of pumping 
and winding machinery as carried out at the new Hartley pit 
by Messrs. Hathorn, Davis, Campbell, and Davey, of Leeds. The 
pumping engine is of the compound differential type, with 
cylinders 24in. and 44in. diameter by 7ft. stroke. The, details 
of the differential engine have already been illustrated in Tar 
Enerneer, so that we need not repeat them here. 

The winding engine has two cylinders, each 28in. diameter 
and 4ft. Gin. stroke. The winding drum is 15ft. diameter, and 
will be employed to wind from a depth of 70 fathoms The 
engine is provided with horizontal injection condensers, the air 
pumps being worked from the tail rods of the steam pistons. The 
condensers will be supplied from a tank in the roof of the 
engine-house, to which the injection water will be pumped. 

It will be seen that by the arrangement of the engines both 
pumping and winding is done from the same pit. Asa very 
little height is required for this form of pumping engine, it may 
be placed between the winding engines and the pit without 
intercepting the view of the cages, the roof being below the level 
of the heapstead, It may be added that the general. arrange- 
ment of the gearing, &e., as shown, is of the most modern type, 
while the buildings have no mean’ pretentions to architectural 
effect. 








SPEEL FOR SHIPBUILDING AS SuPPLIED FOR THF ROYAL NAvY. 

In the discussion on Mr. Riley’s paper on this subject, of which we 
gave a report last week, want of space prevented us giving more 
than an extract of any speaker's remarks. We are requested to 
state that Mr., Rernaby in speaking of the target experiments at 
Shoeburyness, said that there was with regard to the Bolton 
(Bessemer) steel of which the target was made, the evidence of 
the officers who made the experiments that the metal stood the 
effect of projectiles better than the best iron, and he also stated 
that since he read his paper last year on the same subject steel had 
been made by the Bessemer process as good, as far as he could see, 
as the French iron, and he had a contract with the Bolton Com- 
pany, running on with that of the Landore Company, and the 
steel was as good as that made by the Siemens process, 

LANDORE STEEL.--We are requested by the Landore-Siemens 
Steel Company to state that an error has been made in the figuring 
of the diagram which appeared in our last impression, at page 270. 
On the preceding page will be found a list of tests which the 
sketches are intended to illustrate, and the figures apply thus :— _. 
Fig. 1 shows cold test 1; Fig. 2, cold test 2; ig. 3, cold test 5 9” 
Fig. 4, cold tot 36 Fig. 5, cold test 7¢ Fig. 6, cold test 10 ¢ Fig. 7, 
cold test 125" Fig. 8, cold test, 14 Fie. 9, cold test, 6 ; Fig. 10, 
cold test 4Fig. 11, cold test 22¢ Fig. 12, hot test 1¢Fig. 13, hot 
test 139 Fig. 14, cold test 13g7Figs. 15.and 16, cold test 19y/ 
Fig. 17, hot test 2¢°Fig. 18, hot test 39 Fig. 19, hot test 5a 
Fig. 20, hot test 4¢Fig. 21, hot test 8 Fig. 22, hot test 64 
Fig. 23, shot test 14 Fig, 24, hot test 16g-Fig, 25, hot test 15 
Fig. 26, cold test 15 p/Fig. 27, cold test, Wy Fig, 28, cold test 17¢~ 
Fig.’ 29, cold “test 23¢ Fig. 30, cold test 18 y Fig. 31, hot test, 7a” 
Fig. 32, hot test 11g-Fig, 33, hot test 10. 

CLEVELAND Insfrruvion or Eneingers,—The sixth meeting of 
this session was held on the evening of Monday, April 10th, in the 
Drawing-office of Messrs, Head, Wrightson, and Co., South 
Stockton, Mr. Thomas Wrightson, president, in the vhair. The 

roceedings began with a discussion “‘On Heéad’s Patent Prime 
Nover,” being a read at the last meeting by Mr. Jeremiah 
Head, M.LC.E., Middlesbrough. After a keen, though in the 
main friendly, criticism of the engine and its peculiarities by 
Messrs. J. W. Willans, Thos, Whitwell, E. Brook, and F, Williams, 
Mr. Head ‘replied in detail, fully defending the rationale of its 
several points. The President then delivered an elaborate address 
‘On the Application of Mechanical Principles to the Phenomena 
of Sound,” showing by many beautiful and highly successful 
experiments that sound was governed by, mechanical laws as 
definitely and as rigidly as any of those departments of physics 
which are 1 to come more within the range of the civil or 
the mechanical engineer. The reasoning adduced both to the eye 
and to the ear was considered quite conclusive, as é iced by 


t. de re i al on the part of the listeners. 
Ai the dn rae Wiel panoed arty ote of hank 
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OHEMICAL SOCIETY, i 
Thursday, March 2nd, 1876. 
Professor Abel, F.R.S., President, in'the chair. 


A¥vER the’ minutes of the previous meeting had been read and 
confirmed, Messrs. T’. Bertram Udall and J, C. Gamble were nomi- 
nated, and Messrs, Albert B. Prescott, M.D., and Nathaniel Brad, 
ley, were elected Fellows, of the Society, after their names had 
béen read the third time, 

The President said he had now to invite the Fellows of the 
Society and the visitors to resume the discussion of Professor 
Frankland’s paper **On some points in the Analysis of Potable 
Waters.” At the last meeting he had ventured to point out that 
there were three points especially to which it, would. bé as well to 
confine the discussion; these were—first, the direct process for deter- 
mining the carbon and nitrogen of Messrs. Frankland and Arm- 
strong; secondly, the alb i ia | of Messrs. 
Wanklyn, Chapman, and Smith; and thirdly, the evidence of 
pre-existing sewa, contamination and its value as affording indi- 
cations of the wholesomeness of a potable water. Dr. Frankland had 
had a large experience, extending over many years, in the appliea- 
tion of his method, and the diagrams which were exhibited 
afforded abundant evidence of its value, showing, as they did, not 
only the relative purity of waters from different sources, and the 
fluctuations caused by floods, but also the more minute details of 
the variations in the same water produced by storage, the power 
of excluding flood waters, &c. Since the process was first intro- 
duced, various improvements had been made, which evidently 
much facilitated and expedited its working, especially in the 
method of evaporation, hut there were one or two points upon 
which he would like to elicit information The evaporation to dy, 
ness was certainly a weak point ; for although no doubt the carbon 
and nitrogen in the residue could be most accurately determined, 
did that residue really represent the whole of the organic matter 
present in the water’ Were there any organic matters, however 
small in quantity, carried off mechanically or oxidised during the 
evaporation? The sulphurous acid, moreover; must become in part 
oxidised ; did the minute quantity of sulphuricacid thus formed cause 
the destruction or removal of any carbonaceous matter? Again, when 
nitrates were present, certain precautions were necessary ; had it 
been proved that the nitrates were entirely removed by the evaporation 
with sulphurous acid even with the ‘addition of ferrie chloride ’ 
Dr. Frankland had published certain results in which organic 
matter of known composition had been added to, pure water, and 
the amount in the lies determined, but it did not appearrwhether 
any nitrates were present in these cases, or if so, what effect 
their presence and the consequent ‘treatment of the water had 
upon the results obtained. 

With regard to the albumenoid-ammonia method, which was 
very extensively, used, and with which he himself had had some 
experience, although it. gave concordant results, yet if he were 
asked, he could not say exactly what it indicated by itself; but 
taking it in relation with the inorganic constituents, the source, the 
surroundings, and previous history of the water, Xc., it was of 
value in forming an opinion regarding the wholesomeness of a 
potable water. 

Dr. Wanklyn said that besides the impracticable character of the 
combustion process, it failed to do what was professed, namely, 
to measure the organic carbon and nitrogen in drinking waters; 
this followed as a necessary consequence from two of the conditions 
of the process, One of these was the evaporation of the water to 
dryness, whereby some of the more perishable organic matters in 
drinking waters would be destroyed, In some cases, indeed, not 
the yop part of the organic matter originally present in ‘the 
water would survive the operation. The second point was, that 
owing to the small quantity of substance operated on, the combus- 
tion was made on too sma)l a scale, and he inferred from the results 
published by Dr. Frankland in 1868, that, ,although the 
quantity of substance was reduced to 7, the absolute error 
remained about the same. This would render illusory the measure- 
ment of organie carbon and nitrogen in water by this method. The 
statements that the actual present organic matter in water can 
only be ascertained by the estimation of the carbon and nitrogen, 
is based on the long exploded fallacy that the only quantitative 
process for organic compounds was that of ultimate elementary 
analysis. i igned to estimate the 





The ammonia ¢ wis g 
albumenoid substances and miscellaneous nitrogenous’ débrit’in 
water, and was all the more valuable, as not confounding nitro- 
compounds with them. The only other, nitrogenous, substance of 
any importance which, was likely to occur was urea, and this was 
provided for by a modification of the ammonia process., With 
regard to the comparative purity of the waters of Bala Lake and 
Thames water, the passage referred to required the insertion of 
the word “filtered,” and then it would be correct. 

Dr. Letheby said he was very sorry that he was unable.to be 
present at the lecture, and after some preliminary observations, 
remarked that, as very small quantities of substance were ‘dealt 
with, small errors became of great importance. He thought that 
during the evaporation of the water, the atmospheric, oxygen and 
the oxygen dissolved in the water must destroy a portion of the 
organic matter ; moreover, in order to get rid of the carbonic acid 
and nitrates from the’ resitlue, sulphurous acid had: to be used, 
which became in part changed into sulphuric acid, so that if too 
much were produced, organic matter would be destroyed, and if 
too little sulphurous acid were used, we should have nitrates present 
in tha raid, Again, in making the combustion, there were 
practical difficulties, such as the introduction of organic dust from 
the atmosphere, &c. ; in fact, so unsatisfactory were the ‘results 
which his coadjutor, Dr. Tidey, had obtained with it, although he 
had been to Dr. Frankland’s laboratory to learn the process, that 
they had rejected it, He considered the term, pré-existing sewage 
contamination, a very improper expression, a very inexact, expres- 
sion, and very likely to mislead, for the organic nitrogen in water 
does not necessarily indicate sewage contamination ; for instance, 
the water of the Nile, which in Egypt is considered a very sweet 
water, contains organi¢ nitrogen in plenty, and abundance of 
nitrates, and that 400 miles above Cairo, He believed the estima- 
tion in which chemical opinions on sanitary subjects, were held 
would be lowered, and much harm done by the general adoption 
of such an expression. 

Dr. Tidey thought it was a pity such a diversity of opinion should 
exist amongst chemists on the subject of water analysis. id 
not think oe was much force in theobjection to Dr. F: d’s 
process, that it takes much time and trouble, for if it gave aedurate 
results such a question ought never 'to be raised. But did it give 
accurate results’? He liad made sixty-eight determinations by the 
process, and he then proceeded to give an account of the results he 
nad obtained with it, from which it appeared that in sixteen cases 
out of twenty-eight, he had obtained nearly double the amount of 
carbon he ought, and the nitrogen was equally unsatisfactory, 
although every care had been taken in the evaporation. He had 
also found great practical difficulty in detaching the residue from 
the capsule, and in keeping out dust, &c. With regard to, the 
albumenoid process, he must express his regret that Dr. Wanklyn 
had not published an extended list..of carefully collected details of 
experiments, as he had found not) only that the ‘whole of the 
nitrogen was not obtained, but that the presence of chlorides cer- 
tainly affected the results. You were told to distil the per- 
manganate solution until ammonia ceased to be given off, butif you 
then left it for a day and again distilled, you wo again. get 
athmonia, and the next day more. Notwithstanding this, it cer- 
tainly gave results which had some relation to the amount of 
deleterious impurity present. A potable water, however, should 
7 jad a rather from a broad view of the whole of the results of 

e‘aniilysis. “” yan i ’ 

, id. t ter the display of oratory they had just 
nei fe eS i ‘aby g, but his excuse/must be 
tha ‘ind some little experience both with Dr. Frankland’s and 
Dr. Wanklyn’s methods,” There certaitily were | difficulties of 





| which 





ipulation attached to the former, process, am which | he 
ratght mention the obtaining pure, copper oxide, and the assaying 
of it; butaf. the operations were carefully performed, accurate 
results would be obtained, although inconveniently, large errors of 
observation might occur, . The necessity, of setting up.a compli- 
cated apparatus militated against its use in laboratories where water 
analysis was. only occasionally, .performed, | The albumenoid. 
ammonia process had come into, general use. from its comparative 
simplicity ; the results obtained by it, however, should never be 
taken alone, but in conjunction, with the amount of chlorides and. 
the remainder of the analysis; and, the same might also be said 
of Dr, Frankland’s process; for the question put to. chemists prac- 
tically amounts to this, is this water fit for use?, He thought 
the ammonia process the most convenient for general use, but when 
any special points were to be-brought out, we should fall back on 
the combustion method, which was a most admirable scientific 
pagoessy and had:giyen us some splendid and instructive informa- 
ion. . 

Dr. Voelcker would haye left no stone unturned to follow out 
Dr, Frankland’s process, if he could see what to do with the carbon 
and nitrogen when he had got it. But if he could do.nothing with 
it, why should he go to so much trouble to ascertain its amount,” 
Moreover, if the amount of carbon and. nitrogen present was an 
indication of the impurity of the water, we should have to reject 
many waters of a peaty nature, which were perfectly whol 


matter during evaporation would be protected by the sulphurous 
acid. The amount of, ammonia obtained from a water by the 
albumenoid _ process had comparatively little bearing on the 
subject, as it was found. that waters. of a peaty nature gave the 
largest quantity, Dr. Wanklyn himself had found the Bala Lake 
to give 0°25, Loch Katrine 0°08, whilst the Thames only gave 0°06, 
making the Thames water appear the purest. * 

The speaker then proceeded to very strongly criticise Dr. Letheby’s 
remarks, especially alluding to his adi e to the method of 
estimating the amount of organic impurity present in a water by 
means of a solution of permanganate, and to his opinion that the 
evidence of pre-existing sewage contamination was of little or no 
moment, He would also reply to Dr. Voeleker’s' observations, 
that by means of the combustion method, in a very large number of 
cases, we could most positively detect the difference between con- 
tamination by vegetable or animal matters, and hoped shortly to 
bring this matter before the notice of the Society... He con- 
cluded by saying he quite agreed with the President that the im- 
pone of judging of a water by all its antecedents could scarcely 

e overrated, 





Thursday, 16th March, 1876. 
Berore the ordinary business of the Society commenced, Dr, 
Gladstone rose and said it was a pleasant duty he had to perform. 





He had adopted Wanklyn and Chapman’s process, not because) he 
considered the results obtained by it as strictly exact, but because 
it gave extremely useful indications of the purity of a water when 
taken in conjunction with the other results of analysis, There 
was ane pains which had not been previously noticed, and which he 
might allude to, aud that was the occurrence of notable quantities 
of phosphoric acid as phosphate of lime in waters which were 
decidedly unwholesome, generally iated with alba iid 
ammonia, chlorides, and alkaline carbonates. If such a water 
were filtered through a soil, the phosphates would be removed, but 
not if it had merely trickled through fissures in the ground; so 
that a well water which contained phosphates might be considered 
as unwholesome, and as exhibiting actual sewage contamination, 

Dr. Bischoff remarked that, although the alb id i 
process had the advantage of simplicity of manipulation, it was 
not strictly speaking a quantitative method, and the results 
obtained by it were often fallacious, The speaker then showed 
that when examined by this process a pure water mixed with 0°01 
per cent. of urine would be idered wh« ; and also quoted 
numbers obtained by two Scotch chemists with this method, 
which were anything but concordant. He had also made experi- 
ments with the “water of Loch Katrine, by Frankland’s process, 

ve *162 carbon and ° nitrogen ; on adding variable 
quantities of nitrates to this and evaporating, he had obtained the 
numbers “140.C and 020.N.in one instance, and with a larger 
proportion of nitrates the numbers 0°170 C and ‘018 N. 

Mr. W. Thorp said that, in connection with the Rivers Commis- 
sion, he had had a large experience in the matter of water analysis, 
having collated the results of many thousands of determinations 
made by himself and three or four colleagues. He had been rather 
amused at the doleful description of the difficulties of the pro- 
cess given by some of the speakers; for instance, the removing 
the water residue from the capsule ; this, he could say, had never 
been felt at the laboratory of the Rivers Commission, except in a few 
instances where the water, was contaminated with some factory 
products. The combustion process does what no other process 
does, and that is, gives the relative proportion of carbon and 
nitrogen ; this ratio is of the utmost importance in forming an 
opinion on the nature of a water. With regard to the term ‘*pre- 
vious sewage contamination,” most of the mistakes arose from a 
misunderstanding of plain English, by confounding it with actual 
or present sewage contamination. In order to overeome this diffi- 
culty, however, he would propose to use instead, ‘ mineral com- 
bined nitrogen,” or more shortly, “mineral nitrogen,” and would 
recommend that instead ‘of reporting the nitrogen as ammonia, ‘it 
should be given as nitrogen present as ammonia, 

Dr. Armstrong said he would like to make a few remarks on the 
sources of error in the combustion process. The loss by evaporation 
had been much exaggerated ; as now performed under a glass shade 
in a reducing atmosphere containing sulphurous acid, oxidation 
would be reduced to a minimum, and Pasteur had shown that on 
exposure to the air of organic matters but little action took place 
at the ordinary temperature even in three years; the absorption of 
oxygen, which usually takes place being due to the presence of 
living organisms, | At the high temperature of the water during 
the evaporation, this cause could not operate, Again, as far as our 
knowledge of the splitting up of albumenoids under the influence 
of dilute acids extends, they appear to yield bodies even more 
stable than the original substances, and therefore not likely to be 
affected by the evaporation. 

Dr. Dupré made some remarks on the indications given by the 
albumenoid process, pointing out that although there was no dif- 
ficulty in determining by it whether a water was bad, but whether 
a water which is nearly pure is wholesome or not, He considered 
that good results could be obtained by the ammonia process when 
fairly worked. 

Mr. Friswell said as far as his experience went it ‘was difficult to 
obtain good results when a very bad water was treated by the 
ammonia process, and illustrated his remarks by the abnormal 
results obtained with an effluent water he had examined, to which 
Dr, Wanklyn replied, that. the ammonia process was not properly 
worked unless the water was completely exhausted. And: where 
time was an object, it was advisable to operate on a comparatively 
small quantity when the water was of this character, One of the 
merits of the ammonia process was that it concentrated the 
ammonia, and thus rendéred evident very minute quantities of 
albumenoid substances. 

Dr. Frankland, in replying to the various speakers, said he 
would make his remarks as brief as possible. With regard to 
Dr. Wanklyn’s objection to the process on account of the dif- 
ficulties of manipulation, he was afraid he still belonged to 
the number of those who had not tried it, and whose,objections 
were purely theoretical, for he seemed to imagine that. the errors 
incident to the determination were the'same in amount as those of 
the ordinary process of combustion, but this was not the ease. In the 
original paper, where the determinations were made with compara- 
tively large quantities of organic matters, the error was found 
to be about one-twentieth, and although even. this.was of no 
moment in forming an opinion about \a/water, yet subsequent ex- 
periments had shown that this error was not transferred’ when 
smaller quantities were operated on. With very small quantities, 
results wére now obtained within one-forty-fourth of the whole 
organic matter present. The comparative error must be looked at 
in as far as it affects the chemist’s opinion of the water. With 
regard to the possibility of. a. minute portion of the nitrates 
escaping destruction in the evaporation of the water, the original 
experiments of Dr. Armstrong and himself showed that this was 
not the case, as did also the analysis of certain waters which 
contained nitrates but which gave no organic nitrogen on combustion. 
Moreover, Dr. Bischoff’s experiments with the Loch Katrine water 
proved that the presence of nitrates did not interfere with a 
correct determination of ‘the organi¢ carbon and nitrogen, a result 
which may also be deduced from the results of the analysis of the 
Thames waters; for example, in summer, when the amount of 
nitrates varies most, the organic elements remain about the same. 
This the speaker illustrated by the numbers. obtained with five of 
these waters in 1870. He had, in order to obtain some evidence 
of the extent’ of the (oxidation which might take, place during 
evaporation, repeated ‘the’ sawdust experiment. referred to by 
Pe Yat 104 the ae lecture, ma at passing a ah 3 
it for two whole days, at a temperature of about 70 deg. Cent., he 
had only bfained pe, tage of casionio acid. All she nedent 
experiments on putrefaction tended to show that the development 
of: acid ‘was dué te the presence of germs,/and at 70 deg. 
or 80 ‘deg. Cent. germs would be destroyed ; moreover, tlie organic 











The fellows had met last Thursday at the Royal Arsenal, at the 
invitation of their president, where they had not only had a rare 
treat of a most. intellectual character in visiting the works, of 
the various departments there, and in seeing experiments illustrat- 
ing his discovery in explosives, but had also experienced his generous 
hospitality. He felt sure the fellows would agree with him that it 
was fitting they should express to him their heartiest thanks for 
his entertamment. Dr. Gilbert in afew words seconded the mation, 
which was carried by acclamation. 

Professor McLeod remarked that the very interesting experiments 
on detonation which Professor Abel had exhibited to. them at 
Woolwich should be regarded as demonstrations, and that he should 
be, asked to furnish a, short account of them which might be 
entered in the minutes of the Society, and thus form a permanent 
record of the visit to the Royal Arsenal, which the speaker thought 
ought to be regarded as a special meeting of the Society, 

The President in replying said the pleasure he had felt at the 
manner in which his invitation had been responded to, was 
enhanced by their expression of satisfaction at the arrangements 
which had been made to enable them to see that, vast national 
establishment, and for which he was deeply indebted to the cordial 
assistance he had received from his colleagues the heads of the 
various departments there. 

The minutes of the previous meeting were then read and con- 
firmed, and the last presents recently made tothe Society announced, 
Messrs, C. O'Sullivan, W. E. R. Martin, R. Messel, and E. W. 
Napper were proposed as fellows, and Messrs. Jonathan Sparke 
Walton, Jeremiah Head, John Henry Starling, Perey James 
Winser, Philip Holland, and Alfred Anthony Nesbit were balloted 
for and duly elected after their names had been read for the third 
time, 

Dr. P. F. Van Hamel Roos then gave a short notice ‘‘On 
Crystallised Glycerine,”.of which he exhibited a large specimen 56 1b, 
in weight. He had found that perfectly pure and dry glycerine will 
caavhalling spontaneously when cooled to 26 deg, Fah. if the liquid 
is vigorously agitated or a ready-formed crystal of glycerine added 
to it; moreover a crystal of glycerine introduced into well cooled 
ordinary good commercial glycerine rapidly increases in size, most 
of the impurities reiaining in the mother liquors. He had repeated 
Redtenbacher’s experiments on the fermentation of glycerine, which 
was said to produce propionic acid; hut with pure glycerine he 
could get no signs of fermentation, and concluded therefore that 
the propionic acid must be derived from some impurity. The 
solidification of pure glycerine was shown during the reading of the 
paper. ; 

Dr. Armstrong said, with regard to the question of the fermenta- 
tion of glycerine giving rise to propionic acid, that some time ago 
wishing to prepare a quantity of propionic acid, he had induced his 
friend Mr. Brown, of Burton-on-Trent, to examine the subject, and 
he had found that at 20 deg. to 25 deg. C. the addition of yeast to 
commercial glycerine at first set up a brisk fermentation, and the 
liquid became turbid from the production of bacteria ; ‘this ‘#etion 
soon ceased, however, and-the fermentation conld not be again 
started. It was the experimenter’s opinion, that the fermentation 
which took place in this instance was merely due to the presence of 
some impurity in the glycerine. 

The President having thanked Dr. Roos in the nanie of the 
Society, Mr. W. H. Hatcher read a paper entitled “ Notes ‘on the 
Fatty Acids and ona Suggested Applieation of Photography,” The 
author in experimenting on the setting points of mixtures of the 
fatty acids with one another, and with various other fatty stb- 
stances, had found that these generally differed to a considerable 
extent from’ tlidse obtained by ealculation. It would be observed 
on reference to the diagrams that in some cases the curve of setting 
points was always above that obtained by calculation, in some 
always below, and in others again partly above and partly below. 
For instance, inthe mixtures of palmitic and stearic acids,the curve 
representing the’actual setting points was abnormally low, whilst 
with mixtures of palmitic and oleic acids it was abnormally high 
compared with the line of: caleulations. Similarly, mixtures” of 
the fatty acids with the harder paraffines have their setting 
points below their lines of calculations, ‘whilst with the softer 
paraflins ‘they are mostly above. A series of 100 small cast blocks 
of mixtures of palmitic and stearic acid in proportions varying each 
from the next by one per cent. were exhibited, from an inspection 
of which it could readily be observed that the mixtures formed 
three groups of highly crystalline composition ae by two 
groups of close fine grained material. A series of 140. beautiful 
photographs of the erystalline structure of these mixtures and 
some-others as seen by polarised light was also shown. 

In reply to a question ‘of the President, the author said the’ 
setting pomts were determined by stirring a portion of the melted 
mixture ina test tube with a thermometer, and noting the fall of the 
mereury until this become stationary. The points of solidification,* 
as far as his experience went, were the same in all vessels.’ They 
had been’ compelled to reject all methods of determining melting 
points, as giving fallacious results. | 

Mr.’ Field’ said he had listened with great interest to Mr. 
Hatcher’s excellent paper, and had himself always used the method 
just described for ascertaining the solidifying points of fats. There 
were some curious points about the solidification of mixtures which 
it was at present somewhat difficult to understand. For 
instance, ‘a mixture of stearic acid of solidifying point 130 deg. Fah., 
and spermaceti of 112 deg. Fah., gave’a mixture below either, 
namely 108 deg. Fah. Similarly, a mixture of stearic acid of 130 deg. 
Fah. and paraffine of 130 deg. Fah. gave one of 112 deg: Fah., and 
still more curious, a mixture of high melting point stearic acid from 
cotton seed with animal stearic’ acid of 130 deg. Fah. fused at « 
point below that of the animal stearic acid. m 

In reply to a question of Dr. Miiller as to the method of purifica- 
tion employed, the author replied that fractional crystallisation 
from alcohol and “from ether ‘had been used: ~ By these 
means it was easy to obtain the palmitic acid in a pure state, for 
although a mixture of 90 parts of palmitic acid with 10 of stearic 
crystallised from alé¢ohol unchanged, they could be readily separated 
by crystallisation from ether, or still better from benzene, in which 
stearic acid is more soluble than palmitic. The palmitic acid had 
almost the same melting point'as that given by Heintz, 60°8 deg.©., 
and the stearic acid from cocoa butter melted at 68°6 deg. C. 

Dr. Thudicum objected to the use of alcohol in the purification 
of the fatty-acids; as he had found that fatty ethers were formed 
in such cases with great rapidity, ially wher ‘absolute alcohol 
was-employed. || Even in’ the cold, if the mixture was allowed ' to 





|(stand, ethers ‘were 


Re Ae 
The President’ having thanked Mr. Hatcher for his’ valuable 
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which had given rise to such an interesting discussion, Mr. 
B Sans to read a communication “‘On Stibine.” The 
author had examined the gases obtained by the action of acids on 
an alloy of zinc and antimony, by the ition of an antimony 
pe age on of zinc with a dilute acid, and by the action 
of sodium amalgam on a concentrated solution of antimony 
chloride. In all cases, however, the stibine was mixed with a very 
large amount of free hydrogen, so that the attempts to analyse 
it eudiometrically, by observing the increase of volume it underwent 
when submitted to the action of the electric spark, led to unsatis- 
factory results. The author also examined the so-called silver 
antimonide produced by passing the mixed gases through a 
solution of silver nitrate, and ascertained that the precipitate 
invariably contains a considerable quantity of uncombined silver in 
fine filaments. The action of stibime on sulphur is very marked. 
the gas being decom with formation antimony sulphide 
and es hy n ding to the eq 2SbH3 +68 
=SbeS, +3HaS. 

This reaction takes place slowly at 100 deg. C. rapidly in sun- 
light, and accompanied as it is by the production of the red antimony 
sulphide, affords ‘an extremely delicate qualitative test for anti- 
mony, the author having in one case obtained a distinct coloration 
with 0°00007 grain of antimony. He has also utilised this reaction 
for obtaining photographic — of fern fronds, Xc., by placing 
them on paper coated with sulphur in an atmosphere containing 
stibine and exposing them to light ; the unprotec‘ed parts rapidly 
assume a deep orange colour, whilst the protected remain 
yellow. It was attempted to make this property the basis of a 

hotometric and with fair success, the chief objection 
awe the difficulty’ of obtaining and preserving the stibine of 
uniform stre 


Mr. er said he had listened to the paper with great interest, 
ogulliys as it seemed to afford a new method for photometric 
observation. He must also be allowed to congratulate Mr. Jones 
on his photographic results. 

The ) carer no then gave an abstract of Mr. Kopfer’s paper “‘ On 
the Use of Platinum in the Ultimate Analysis of Carbon Compounds.” 
The author burns the substance in a platinum boat in a current of 

oxygen, the anterior portion of the tube containing spo ngy platinum 

and coils of fine platinum wire. The results he has prea tary with 

sugar and with aurin are very satisfactory. For the analysis of 

liquids the apparatus is specially arranged, and the author purposes 

to extend the method to carbon compounds containing chlorine, 
sulphur and other elements. 

Mr. W. H. Perkin said he had some time ago made experiments 
on the combustion of carbon compounds in oxygen by means of 
platinum, with the object of simultaneously determining not only 
the ee and hydrogen but also the chlorine; he then described the 
method, but had abandoned it on account of the practical difficulties 
not only i in obtaining glass which would resist the action of chlorine 
and especially bromine, but also from the liability to ee. 

The last paper was by Mr. G. H. Beckett and Dr. ©. R. 
Wright “On the Action of Organic Acidsand their Anhydrides on the 
Natural Alkaloids, Part V.” As far as regards the formation of 
acetylated derivatives, whilst codeine and morphine easily yield 
them, only negative results have been obtained by the action of 
acetic ydride on narcotine (and its derivatives hydrocotarnine 
and cotarnine), narceine, a and thebaine. Strychnine 
forms an amorphous ; strychnine and amorphous acetyl 
derivatives were obtained on g quinine and quinidine with 
acetic anhydride, which on saponitiati ion gave & base apparent] iy 
quinicine. A new crystalline, was also form 
on submi mitting cinchonine and cinchonidine to similar treat- 
ment, 

The President, after thanking the authors, adjourned the meeting 
until Thursday, '30th March, the anniversary. 


Thursday, 6th April, 1876. 


THE minutes of the previous meeting having been read and 
confirmed, and the presents made to the Society announced, the 
following names were read for the first time :—Messrs. G. G. 
Matthews, M. Hawkins Johnson, H. C. Jones, A. J. Brown, Purna 
Chandia, » sen., E. Hunter, G. Allanby Milnes, H. A. Milnes, and 
D. Sullivan. Messrs. Thomas Berham Udall, M.A., and Josiah 

er Gamble were duly elected after their names had been 
read the third time. 














The first paper, Notice on the Action of 
Si uric Acid on Naphthalene” by Dr. J. Stenhouse and Mr. C. 
E. Groves, was read by the latter. The authors find that when 


sulphuric acid is heated at 180 deg. C. with excess of naphthalene, 
not only is 6 naphthalene sulphonic acid, CieH, (HSO;) formed, but 
also two isomeric naphthalene sulphones of the formula C2eHi,80. 

are insoluble in water, but soluble in alcohol or eazben 


Th 
3 and ax | be paren by fractional ‘day a samp = The 


and ee: wees s nomenclature, to divide them into primary, 
d tertiary ls, ing as one, two, or three 
of th rye hiragen atoms in carbon CH,.0H were replaced by monad 
radicles, and further to extend the term primary, secondary, an 
i to the aldehydes and acids as derived from acetic 
eve oat and acetic acid, CHs.COOH. The method by 
which he pro the isomerides formed from the 
same t wad by the introduction of isomeric radicles, was 
by the hee mow of the letters of the Greek alphabet, not 
pon, ee them one from the other, but also to indicate 
their position Ae sec g the tema re elt, ng oy highest 
point vity P the remaini 
ies oe order of their boiling points ; for it ie 
difficult to toavoid e dngeenien that the p 
what is termed the chemical constitution o! 
some Aap dl correlated. 
This system was illustrated by reference to the alcohols. He 
~ y= Ae to call the two ae alcohols, C2H;.CH2.OH and 
(CE a OH, Besar y 8 propylic alcohols respectively, and the 
—e onad radicles derived from these by the subtrac- 
OH, cont B propyl. By the substitution of an atom of 
h in carbinol by one or other of these two radicles we 
should have two primary tetrylic alcohols, « — carbinol and % 
1 carbinol, besides a secondary aleahol ethyl methyl carbinol 
;) = CH.OH., and a tertiary alcohol, trimethyl carbinol 
H/C. 0 These four alcohols might be called «, 8, y and § 
butyl sisohols respectively, and the co mding monad radicles 
would be a, A, y and é butyl. In a similar way these radicles 
would give rise to four primary —_ alcohols, which with the 
three secondary and one te ic alcohol, would yield eight 
corresponding monad radicles (amyls). By extending this prin- 
ciple to the C, series we could in like manner provide a systematic 
nomenclature for the hexylic alcohols. 

The President said the importance of the subject introduced by 
Dr. Armstrong could not be over estimated ; for all workers in 
chemical research must wish for the attainment of something like 
uniformity in the nomenclature employed to distinguish the 
numerous isomeric compounds, He thought, however, that as 
there was comparatively little time that evening, it would be 
advisable to adjourn the discussion until the next 
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a compound, are in 


Lake, Southampton-bu! don, —A communication from Salo- 
mon "Wallerstein and Julius Meyer, Vienna, Austria. 

1142. An improved Lirrine Jacks for railway purposes, William Lloyd 
Wise, Chandos-chambers, Adelphi, London.—A communication from 
Emile Manier, Montpellier, France. 

1144. Improved Frepine Apparatus for ning and Peed or Saioes, 
Alexander Melville Clark, Chancery-lane, Lon tion 
from William Calvert Bramwell, Terre Haute, Vigo, on oy U.8. 

a An im a Sapeeved S Hay, Srraw, Peat and Ditcuine Kuire, Alexander 

Chancery-lane, London.—A communication from H. 
Halt East “Wilton, Franklin, Maine, U.S.—16th March, 1876. 

= vements in the production of Ceramic PHOTOGRAPHS, Alex. 

ont Henderson, King William-street, London. 

150 8 eros, Ruddowort in Looms for Weavine, James H orth, Dob. 

leworth, Yorkshire, and Joseph Hollingwo: , Dobcross, 


nese ee in Sarety Vatves, Martin John Roberts, Bath, 

mersetshire. 

1156. ge in Hanp-rests for P1IANOFORTES, Cocnge ‘Sommiinnen 
—— Sutton, Surrey.—A communication from W: Bohrer, 

1158, Improvements in the Manuracrure of Stee. and Iron Topes, and 

inery or apparatus employed in the manufacture of steel and 

iron and other metallic tu cis Henry Lio: zc Charles » Nance 
William Ellie Lloyd, and William Hi Henry Lloyd, 

1160. Improvements Sewine and CHANELLING eaueae for the 
manufacture of boots and shoes, Daniel Mills, Brooklyn, New York, 
U.S.—I]7th March, 1876. 

vements in STeaM-BorLers, De la Montagnie Moore, New 


nt Improvements in Kouver and other Skates, which improvements 
tly applicable to sk and other carriages, W: Borth- 
pre Smith and James Starley, Coventry, Warwickshire. 
1166. aeryeents in or relating to Fence, Gare, and other Posts or 
re, Joseph Smithson Thompson and William Thompson, Wex- 
1168. Improvements in TarasHinc Macuines and apparatus connected 
therewith, James Marshall, Gainsborough, Lincolnshire. 
—= ae in apparatus for Lockine Nuts on Screw-noits, 
the permanent — of railways and other purposes, 
d Corbett, Manchest d Edward Corbett, jun., Manchester. 
1172. Improvements in Desriaaane and Recriryina Spinits, George 
Archbold, William John Cooper, and James Alfred Wanklyn, Char. 
lotte-street, Fitzroy-square, London. 
174. Improvements in apparatus for Sreamino and Aceino Priytep 
Fabrics, William aan Salford, Lan Lancashire. 

















ti 1176. Imp g Oxiwe and Cxorive of Zixc, Hartley 
Thursday, 20th A ril. He would also remind the fellows that there Ken. enyon , Warrington, 

would be a special meeting on Friday, 28th April, when Professor = Certain at poet in ‘Sourrarmes, Hippolyte Collot, Lamb's 

Andre’ ould “ rtain ; ondu: n. 
error ee a leotepe a - methods of physico- 1180. Improvements in the construction of and —_—t for Rotier 
Pome George Clark, Craven-buildings, Drury-lane, London.—18th 

‘a 

1182. Au improved Pick or Pickaxe for ig, mining, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


4319. Improvements in apparatus for Warmayc Raitway CarriacEs and 
others, the said apparatus being also qj 
warmers, Henri Adrien Bonneville, ¥ 
— from Pierre Grandjean, La Chapelle. 'France.—13th December, 

160. Improvements in the mode or means and apparatus for the 
PRESERVATION of Foop and other substances and materials, Edward 
Griffith Brewer, Chancery-lane, London.—A communication fron Jean 
Claude Antoine Chanel, Paris, France.—l4th January, 1876. 

348. Improvements in MrnRors or Lookinec GLASSES, William Robert 

Londun.—A communication from Pierre 
Paris, France.—28th erties 1876. 

447, Improvements in ConverTIBLE Seats, Desks, TaBes, and such like, 
William James Dale, Strand, London. —4th February, 1876. 

524. Improvements in Desk Bewcues for schvol use, Bernhard Fawer- 
kamp, Frankenthal, Palatinate.—8¢h February, 187 6. 

576. Improvements in EquiLiprium Vatves, Berthold Krocker, Breslau, 
Prussla — 12th 876. 





640. Im ements in euvaces AppticaBLe for Sxatino, Cornelius 
Hi Palmerston-road, Kilburn, London.—1l6ts February, 1876. 

668. Improvements in Rain Gavegs, Edward John Stutter, Ramagate, 
Kent, and James Joseph Hicks, Hatton-garden, London.—17th Feb- 
ruary, 1876. 

730. Improvements in arrangements and a 
pao neg Alfred Tylor and Joseph 
London. — znd February, 1876. 

802. I in tus for producing a continuous current of 
Exectaiciry by means s of the rotation of one or more magnets, in com- 
bination with or without an apparatus for regulating the tension of the 
current, Walter John Kilmer, Ladbroke Grove-road, Kensington, 
London. 


ree 4 for use in SUBMARINE 
n Tylor, Newgate-street, 





don.—26th February, 1876. 

900. Emgeovensent in Sreau & ——~ and _ other Furnaces, George 
Shore, Middle Ch k and George 
Hayter Chubb, St. Paul’ Fate London. —2nd March, 1876. 

908. Improvements in m: nee certain AIR-PROOF ARTICLES from a ‘single 
-_ coated with india-rubber, John Macintosh Macintosh, Wilson- 

street, Finsbury, and William Boggett, Chelsea, Middlesex.—3rd March, 





1876. 
927. Improvements in SiIncLE or CompounD Tecescopic Crocuet Crooks 
or HaNDLEs, and which said invention . 2 applicable to tooth 





« hone +t colourless , inelting at pipe probes, and other like articles, and George 
123 we the 6 rien sa forms white sky ne needles avon ~  Biringbas, ingham, and Thomas William a. irmingham.—4th 
melt at ivy a the latter a oat — sienete m its isomerde arch, 1 

both a 954. I ents in Coat Tuxs or Cottiery Wagons, Samuel Woodall, 
in being considerably less “4 ble. to a » Win indaill End Works, Dudley, Worcestersbire.—6th ‘March, 1876. 
nitro derivatives, which may convert into amido 1096. whe Casrxos of Mitistones, and in the passages 
by the action of reducing agents. and stive room connected ——e Henry Smith, Southsea, Ports- 


au President having thanked the author in the name of the 
Raye a Professor T. E. Thorpe communicated three “ notes from 
tory of the Yorkshire College of Science.” The first of 
jaa was “‘On the Action of the Copper-Zine Couple on Potassium 
Chlorate and Perchlorate,” by Mr. Eccles. It has been found 
that the copper-zinc couple when properly prepared completely 
reduces the chlorates and iodates, so that this reaction may be 
made the basis of a quantitative method. As the couple is 
entirely without action on potassium perchlorate, the author has 
taken advantage of this fact to v the statement that the 
decomposition of potassium chlorate, when heated, takes place in 
two phases, with the intermediate production of perchlorates. 

The second of these notes was on “‘ Thallium orate,” by Mr. 
J. Muir. The author prepared the chlorate from thallium sulphate 
* and barium chlorate in equivalent a yy concen 4 
filtered solution by evaporation. salt forms anhy: 
microscopic crystals of the formula T1C10,_ They are puttenent 
a win air and readily soluble in hot yy without decomposition. 

wity of the crystals at 9 deg. Cent. is 5°5047. 
~~ J. Wi por Wilieme said that some years ago he had occasion to 
several pounds weight of thallium chlorate, which he did 
aay noma thallium mode with barium chlorate, and could 
entirely confirm the author’s statements with regard tothe properties 
of the salt. 

The last note was by Mr. Thorpe himself, “On the Isometric 
Relations of Thallium.” The author has compared various 
thallium salts with the co: nding jum and ammonium 
compounds. tet in many instances, that their specific volumes 
are identi This is the case with potassium and thallium 
chlorates, carbonates and nitrates, and also with ammonium and 
thallium chlorides, a dihydrogen phosphates, hydrogen 
oxalates, and ‘tartrates. These are isomorphous as well as 
— ~ Thorpe, i ly to esti t by Prof 

‘essor , in reply a question put by Professor 
McLeod, said he had not determined the ns or volume of any 
of the triad compounds of thallium. 

The last paper was by Dr. H. E. Armstrong “‘On the Nomencla- 
ture of the Carbon Compounds.” After adverting to the paper 
on this subject by Professor Odling in the ‘Philosophical Magazine,” 

lyin relation to Schorlemmer’s classification of the paraffines, 
he said that his main objection to Professor Odling’s system was 


that, & as far as it does, it did not go far enough. The 
ught that a systematic nomenclature should indicate as 

i Pine le the nature of the relation between the homo- 
logues es, and also that each member of the series of 


isomerides should bear the same root name, you Aah ea chore be 
refix, or suffix employ: 
+ the other. “A 


py ne eg % tne Pony ane os 
posed to consider 


the alcohols as derivatives of methyl alochol, 





mouth, Hampshire.—13th M 1876. 

1098. Improvements in Seceen oe SKATES, Benjamin Samuel Weston, Park- 
road, Dalston, Middlesex. 

1100. Improvements in Rotter or Rixk Skates, George Conway, 
Wanderers’ Club, Pall Mall, London. 

1102. Im ements in —y Henry Astley Hardinge, Army and Navy 
Club, Pall ‘all Mall, Lond 

1104. Improvements in _ or C@>Lrne Apparatus for the 

ation of meat and other perishable substances, and for other 
Rush Frisbie Mason, Queen Victoria-street, London. 
1106. Improvements in Bakixo Powpens, Charles Townshend Ashmore, 


Fowkes’s- , Great Tower-street, London.—A communication 
from Messrs. and Olcott, William-street, New York, U.S.—l4th 
March, 1876. 

1108. Improvements in apparatus for Propucino Haat by the combus- 


m of inflammable gases or vapours and for generating the latter, 
Piers Watt Boulton, Tew Park, Oxfordshire. : 
ob in SELF-FEEDING PENHOLDERS, Richard Howell, 
+ Ao be ~— to Reapmne eg ee! 
Fledbury crop cut such machines, Ernest 
oom Ferdeera, orcestershire, 


and 
yo tn Gloucestershire. 
LLER SKATES, John Henry Walsh, Putney, 


,¥ 
ovement orl a 


Surrey. 
1118. - ay tus for Curtmxc Corron, Wooten, SILK, or other 
tle fabric J Brown, William Dean, and Arthur Orrah, Hudders- 


1120. Improved means for Urinistnc OLp and Waste Cast or Wrovont 
Iron ANNEALING Pots used in tin works, David Williams, John 
Jenkins, John Jones, and David Thomas, Unispenllwch, Glamorgan- 


shire. 
1122. A combined Boor Biacxine Sroot and Seat, Edward Corani, 
— ‘a Park-road, Middlesex.—A communication from Jay Ess, Paris, 


1124. ~_ eS in Pianos, Frank Worth, Frankfort-on-the-Maine, 
Germany.—A communication from Julius Bliithner, Leipzig, Germany. 
—15th March, 1876. 

1128. Improvements in ANEMOMETERS or instruments for measuring the 
velocity of —— of air or gas, Robert Mann Lowne, East End, 


Finchley, M! 
1130. Im a vernents rf Ratcuer Braces, William Spour, Walker-upon- 


Tyne, North 
1132. Improved safety apparatus for Miners’ Caces, Hoists, and Pir 
Wennea, Thomas Dobson, Salisbury-street, Strand, "London. 
1134. Improvements in the construction of WasnING Macuines, Henry 
Woolfe, Darlington, 
1136. Improvements in the ion of Sarps of War and coast 
defence Cag ee agg a a og ble to other ships, 
boats, and vessels, Henry Bathurst Hanna, liament-street, Lon- 


don, 

1138, An gy a of a} 
INFUSIONS EGETABLE oF enry 
Newton, Chancery-lane, London.—A communication from Louis Malen, 


uF Be ape oe Devices for CLosinc and Fasrenino articles 
BARING APPAREL, partly applicable to other purposes, 








vege for OptarsinG EXTRACTS or | 


Wilisuy Bobert Fompnuniostion from 





purposes, James Reidy, ln rm aes 
1184. Sepooromnete in means or a pow ge for Cueckinoe the Receipts 
or Payments of Monies in shops and other places, W Foster, 
Wheeler Gate, Nottingham. 
1186. a in Preservinec and Harpexino Woop or Timper, 
William Morgan-Brown, Southampton-buildings, London. — A com- 
munication from Hector Sainsbury, Rue Gaillon, 
1188. An improved SeLr-reeper for in the manufacture 
— or Tacks, James Runanett and William Walter Finch, 
Staleybridge, Lancashire. 
vements in Borries and Jars and in Stoppers for bottles and 
jars, enry Fleming and Edwin Standeven, Halifax, Yorkshire. 
a in Steam Borers, Charles Neale May, Devizes 


1193. An improved Tie for Bictiarp and BaGaTe.ite Coxs, and an 
improved method for fastening and fixing the same, ble also 
tips and cues now in use, Henry Speller, Euston-square, Middlesex. 

1194. Improvements in the manufacture of Nickr1 and its ALLOvs from 
its oxides or silicates or other salts, W: Robert Lake, South- 
ampton-buildings, London.—A communication from Jules Garnier, 


Paris, France. 

1196. An yg in AIR and WATERPROOF Fanrics, Alexander 
Melville London,—A communication 
from Francois Treyvoux— and po Neyret, Lyons, France.—20th 
March, 1876. 

1198. A new method of Worxrvno TeLeorapnic Lives, and especially sub- 
marine cables ,and underground lines, Paul Nolet, Hereford-road, 


1199, ” Improvements in SicNaLLine between parts of railway trains, and 
2 tad conn therewith, Oswald Brown, “seem vend, 


1200, Tenpuovements in apparatus for }= nema and Puriryina Coat, 
Asues, and other substances, Charles Sheppard, Bridgend, Glamorgan- 


1202. Im 7 lhe oe mg in Horse-nors, James Morton Baker, Upwell, 


1204 Improvements in the method of and app and A ES 
for Moortnc or ANCHOKiWG NaviGaBLe Vesseis or other FLoatine 
Srrocrores, parts of which improvements are applicable to various 
other useful purposes on ip or other fi structures and 
piers, Robert Saun Croydon, Surrey. 

1206. Improvements in Hyprautic Draw Bencues for drawing steel or 
other tubes, Thomas Rickett, Birmingham. 

1208. Improvements in Revrioeratixe and Puriryine Am in rooms or 


s , in liquids db other su ces, and in restoring 
the frigoribo walt . 











rating 

ts employed in such refrigeration to their solid state, 

ort, Fenchurch-street, London.—A communication from 

Eugene Dominique Nicolle and Thomas Sutcliffe Mort, Sydney, New 

South Wales. . 

1210. An improved Furnace for PupDLING Inox and STEEL and hr pad 
operations, William Robert Lake, on. — 
£ —- from Ernest Menneasier, Kon, France.- Plat 1 March, 
876. 

— + engages in RoLLer Skates, Joshua Rooke, Leadenhall-street, 





= EOS in StezaM-TRAPs, James Conlong, Blackburn, Lanca- 


1216. Taking the True Bearino, Live, and Dimension of the Wiprn of 
the Sore of the Human Foot and Bosy Strucrvure of the same by a 
new, novel, and accurate way, Richard Nicholls, Gayton-road, Hamp- 
stead, Middlesex. 

1218. At. impravementete the construction of Steam BoiLers, John Horrocks, 

orth, near Bolton, Lancashire. 

1230 im vements in FURNacEs or APPARATUS for Heatine, Roastino, 

ALCINING ORFS, ALKALIES, and other substances, Ebenezer 

Timmins, Runcorn, 4 





1222. I in 'y for Doustino and Measurineo CLoTH 
+» and other fabrics, John Deed, Salford, Lancashire. 


1224. Improvements in Motive PowER Exarees, f for ing vessels 
eet Fed other Abraham , Edgw: iddlesex. 
read work, W in Sewina Macuiwes, pepe e ly designed 4 
a ayy Ba] Sou pron-builai 


London.-~A cuniaenaaion rm Mary P. Carpenter, New York, 


U.S. 

1228. An eogperes cose construction of Rotter Skate, William Hillman, 
Coventry, Warwickshire. 

1230. A — or improved BALL Cecx, John McJannet, Greenock, Ren- 


= impr vernenta relating to Pump or other a and to the secur- 
same and parts connected therewith in their chambers or 
oa Edward Wilson, Exeter, Devonshire.—22nd March, 1876. 
1234. Improvements in Mountine Fore-Parts of BREECH-LOADING ARMS, 


Jules ois Gastinne Renette, Boulevard de iv 

1236. Improvements in apparatus or li r Com  Cuio- 
Rives of Sopa and Potassa, Thomas Cook, St. felon Lancashire. 

1240. Improvements in Wixpino MAcHINEs, "Thomas White, John White, 
and Matthew ey, Renfrewshire, N.B. : 

= Improvements in the pment of Ciypers from iron yunens 

furnaces, William Henry Neville, Llanelly, 
shire, South Wales. 
1244. Improvemen ents in apparatus for Lockine and Fasteninc Nuts on 
fish plate and other bolts, Francis Ley, Vulcan Ironworks, Derby. 

1246. Improvements in apparatus or PReventino ExpPLosion and 
Sportangous ComrusTion in Coa. on board ship, Richard Harris 
Lg , Cuddra House, St. Austell, Cornwall. 

1248. in y for Compre Woot and other fibrous 

substances, Daniel Smith and Taaac Bailey, Keighley, Yorkshire. 

1250. Improvements in the ORNAMENTATION of Woop Surraces, Henry 
a Hanley-road West, Hornsey-road, London.—28rd’ March, 


1251. Improvements in Baa Locks, Louis Person, Hawthorn-street, 
Ball's- , London. 


‘ Michael Bur! 
pj eet 








1262. Improvements in RoLLer SKATES, 
1254. Im ents in construction 


same, member BF. and Henry McCraith, Rochdale, 
1256. > oo. compounds and sawtertng ahi for the Propvo- 
ja Gas bulldogs, other pur- 
Hobert ako, so, Southam igs, London,—4 








Aprit 21, 1876. 
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1258. Enguovements in a) tus for Sicverinc Mirrors, Prats, and 
other r lass, J ALE me aig bes Clifton-lodge, Flodden-road, 


- 
1900, T Semente ta the struction of Skates travelling by means 
rs wheels or Eot Londo of globular form, Augustus Collingridge, 





oa KATES, W 
a ’ ’ 


Atied Bagi Sheraton, and James A. Whelpley, 8t. John, New 
an eo Wy tad in Gas and other Stoves, Peter Lawrence, Black- 
riars-road, Surre 


1266. Improved ph ces applicable for the Temporary Repair of 
Suarts, Poies, AXLeTrees, and Sprinos of hs ga yer, 
Great Tichfield-stree t, Cavendish-square, London. 

1268, Improvements = ‘Ratu and CHairs for Tramways and other similar 
pu Thomas Clarke, jun., Sheffield. 

1270. 
sto) 


Borties, ‘and in the method of and appliances for 
the same, Edward Martin Knight, Liverpool. 

1272. Improvements in dagen pe for solitaires, sleeve links, collar and 
other studs, gloves, bags, and articles, Henry Walker, Birming- 
ham. —24¢h” ‘March, 3 1876. 

1276. Improvements in the manufacture of Cementep Leatner for 
“insoles” and other purposes, Thomas Walker and James Walker, 


to Ostain ALpEnypes from PuEnots by chlorof: or 


mprovements s 


-_ Improvements in TitL1nc Implements, James Howard and Edward 
‘enney Bousfield, Bedford.—8rd April, 1876. 
1650. An {mprovement in Rooxino Fire-Bars for boiler or other fur- 


Dpper lac il, Hou for ‘CLEANING CHIMNEYS or FLUEs, 
ail age, Cok Park, Surrey, wad Joseph 


Thomas Robson, lee 
1448. olen pe A sdiparnias for for su; Luprication to the cylinders of 

steam es Lumb and John Elland, 
cotth ein ee” 1876. 


Y 
ue Improvements rela to the Extraction of Go.p, Sirver, and 


metals from ores and other substances, and in apparatus therefor, 
which eye) is — for other purposes, Richard Werdermann, 
Princes- , 8 
1447, Improvements in “Firepiaces for steam boilers, William Edward 
Wellington: Strand, a et communication from 
J ire, Bar-sur-Aube 
1449, be ents in machinery or apy gad for Drawine STeet and 


ES, irming’ 

1451. ‘Teiprovemninte in the method of Eawovise Hairs from Hives and 
Skins, and in ‘ing, preparing, and tanning such hides and skins, 
John Palmer, Tranmere, eshi 

1453. Improvements in Caps for Spinnin SprxpiEs, _— Henry 





alkalies, Charles: Reimer, Berlin, Germany. 
ing VENTILATING and Cnmmney Cow1s, 








Lancas) re. 

1282. I ts in the treat t of the Vipratine Metaiic Por- 
ions of MusicaL INsrruMENTS and other vibrating metallic articles, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Gilbert Alfred Cassagnes, Paris. 

1284. Improvements in SkaTino Rivxs, James Watts, ay 

a. Fon yo in Cookinc Rayors and Srov: bert Kidd 


tae Im “Tmprovoment in Baick-Makino Macurvery, William Ridley Carr 
‘ -t Urwin, Nap 1g ea ope ag ny 
m) en! LLER SKATES, William Hemsley, Salisbury- 
sev, Beeed, Landen. eee 
mprovements in Packing Guypowper for or transit, 
‘Sae William Ticehurst, Birmingham. 
1294. Im povemnaate in Divino Hetwers and Dresses, snk eopemnes 
wat 9 , William Coppin, Park House, Camberwell ew-road, 
urrey. 


1296, fegrovenente in Hypravtic Cranes, Robert Mills, Grove-villas, 
Chestnut-grove, Balham, Surrey.—25th March, 1876. 

1302. emg Sememyr in apparatus used in the ean pl a Gas, 

a rner Carpenter, West Minster, Isle of Peery 

1304. ean Catoric Pomp and motive rk Willem Van 

Rennes, Netherlan 

1308. Improvements in the Ventitatina of Mixes, Thomas Waterhouse 
Roberta, Bramley, near Rotherham. 

1310. Improvements in Pumps for raising water from mines and for other 
such like purposes, John Hocking, jun., Trewirgie-terrace, Redruth, 


) 


‘orn 
1314, Improved machin for manufacturing Co: Jacques Magaud- 
c +4 ery ig Corks, Jacq aga’ 


1316. Improvements in means for Licutino ILLuminatine Gas, Edward 
Turner, —A communication from Henry Bull Stockwell, 
—— errill, and Edward Landon Megill, Brooklyn, New 

0 

1318. hinery for Movina Fivrps, and in the ma- 

chines ‘to be sme od fluids, and in the apparatus employed therein, 
Francis Roubiliac Conder, Guildford, Surrey.—27th March, 1876. 

1320. An improved Paintin TeLecRaPH APPARATUS, Augustin Billet, 


1322. Improvements in the Treatment and Pr’ 
Susstances or Propucts, William Henry Carter, 
1328. Improvements in Screw or Fry Presses, | ‘Arthur lew, Benthall 
Works, Broseley, an rama and John William , Stoke-upon- 


Trent, Staffordsh: 
1330. or a tus employed in the manu- 
facture of oo. John Swinney, mas Swinney, and James 
Swinney, Morpeth, Northumberland. —28th March, 1876. 

1332, I in tus for EXTINGUISHING Free, John Henry 
ar. — and James Kenyon, Blackburn. 

i rn 
Innirants in lieu of ordinary mustard plaisters, mustard or 
other sinapisms, Albert Cooper, Gloucester-road, —— "ate. 

1336. Improvements in AGricULTURAL MACHINERY, Robert Hepper, jun., 
Rose South Molton, Devonshire. 

1338. Improvements in the manufacture of certain descriptions of 
SHovets or like implements, Nathaniel Dauncy Griffin, Harborne, 
Staffordshire. 

1340. Improvements in Cases for Watones and Ciocks, John Thornton 

158 leon | ~~ f paper and such lik rials 

mprovements in preparation o! an e mate 
to be ode Repwenth for Distrrectinc and Droporisinc purposes, George 
Alexander adleigh House, Hastings. 
1344. mechs ton ag ELECTRO-ENGRAVING MACHINES, a de Pass, 





pra of ANIMAL 


tnd 











and preparation of CounTER 


Fleet-st: London.—A communication from John . Guerrant, 
Danville, Virginia, U.S. 
1348. Improvements in self-acting Muves and More Dovsiers used for 
spinning and doubling oien, wool, silk, and other fibrous materials, 
enry Thomas Palmer, Middleton eton, Lancashire 
a Improvementa in'the construction of RoLLEr Sxares, Walter 
ansfield-road, Hampstead, London. 


1352. oo Waeecaeae in Ixsectors, John Hen p cetnom, Lincoln’s-inn- 
fields, London. — A communication en Fergus, George H. 

Colket, and James A. Brown, Philadelphia, 

1354. An improved manufacture of pay , a Capves, CorDaAGE, 
and other fabrics, Alexander Melville Clark, gg om lane, don. 
a from Pierre Ernest Gégnon, Paris.—29th March, 

1356. Improvements in Ice and Rrvx Skates, Nathaniel Marshall, Not- 


tingham. 

- An improved Wixpow Sasn Fastener, Alfred Lloyd, Horsham, 
Sussex. 

1360. Improvements in Ro.ier Skates, George Gibson Bussey, Museum 
Works, Rye-lane, Peckham, Surrey. " 

1344. Improvements in the Sranps and Recetvers of Tippixc Basis, 
Arthur Paget, Loughborough, Leicestershire. 

ey Bay ote vements in Rotter Skates, Henry Green and Benjamin 

iton.— 36th March, 1876. 

1888 i. Mi aed in the construction of MULES for a cotton 
and ot ibst. Henry B ames Mullin, 

sabokingela Cheehire 

87. Improvements in Steam Cuttivatina, and in engines, hg ean 

“ appliances connected therewith, Robert Hall, Foxholes, Yorkshire. 

1339. yo ne in hose and pipe nozzles for "EXTINGUISHING Fires 
nal other purposes, John Garrett Tongue, South 

London. —A communication from Melville Clemens, Worcester, Massa- 
——— * and _ Eaton Cole and Burnham Company, Bridgeport, 
onn 

1391, An im — Fisu Puate for Rats or — of connecting the 
ends of together, Martyn John Roberts, Ba’ 

1397, Improvements in machinery for Srrinnino ana Dovatino Cotton, 
silk, worsted, woolien, linen, and other fibrous materials, John Leigh 
sstavior and d Robert Ramsden, Grecian Mills, Bolton. 

99. Improvements in Monry Ti11s, Thomas Kay, Isli , London, 

1401, Improvements in Grain Brnpers, Herbert John Haddan, Strand, 

ion.—-A communication from Edwin Ruthven Whitney, Magog, 
tS) Quebec, and Thomas Conant, Oshawa, Ontario, Canada. 

1403. Improvements in apparatus for Workino PunKans, George Henry 
M eedon, Northamptonshire.—81st March, 1876, 

1405. Improvements in Pressure and Vacuum Gavors, Alexander Allan, 
jun., ‘borough, Yorkshire. 

1407. Improvements in Venger-cuttina Macnatnes, Alexander Meiville 
Clark, Chancery-lane, Lon-ion.—A communication re Henry Thurlow 
Bartlett and George Washington Read, New York, 

1409. Improvements in pag SKATES, John Hall ah William Hall, 
Wilford-street, Nottingham. 

1ill. Improvements in Sypnon Taps for atrated liquid bottles, Henry 
James Cole, Wandsworth-road, Surrey. 

ee Improvements in RoLLer Skates, Henry Bezer, Clapham, 


jurrey. 
1415. SS ateraragg in the ered «egy of Corn and Manvre Dritts, 
J tenner, ert, Devon: 











1417. improvements ty TRAVELLING Baoe,’ Tom Vickers, Pensarn, Aber- 
y gt. bighshire, North Wales 

1 ts in the facture of Furt, Thomas Lane, Grove 

eae Park West, London.—Ist April, 1876. | 





EsstncG States, Thomas Hugh 

Jones, nes, Clwty bout, and Griffith iilis oiaieeey eae Llanberis, Carnar- 

1433. 2. imp rovements in TreapLes for foot or hand power, Frederick 

land, Holborn-circus, London. 

1425. 2 Improvements in —— ery for Maktna home —— Melville 

cery-lane, mdon. — A communication from George 

Washington Nelson, New York, U.S. 

1427. Improvements in Pencri-Casgs, pen-holders, combined pen and 
pencil-cases, toothpicks, surgical instruments, and other similar 
articles, Edmund Johnson, City-road, London. 





Lincoln’s-inn-fields, London.—A communica‘ om Cheatice 
Weiler, Philadelphia, U.S. 
1455. Improvements in apparatus for Ascertatninc the Rate at which 
VesseLs are Passinc through the Water, also applicable to ascertain- 
the rate at which streams or currents are flowing, Cornelius 
ward Kelway, af pee 
1459. Improvements ible ~ ee and other Sienats, John Richardson 
Wigham, Capel-street, 
1461. ties Inca woren Gi in portable Puncuinc Macutnes, John Fielding, 


1608. Improvements in Treatine Jute, Charles Pitfield Mitchell, Bur- 
lington-street, Manchester.—5th April, 1876. 
1465. A new or improved Fire-ExtinouisHinc Apparatus, the same 





being especially adapted for extinguishing fires in factories, ware- 
eg hanes, oat such buildings, John Hutcheson, Glasgow, Lanark- 
8. 


1467. Improvements | in eo ens or Carcues, Nathan Thompson, 


1469. Improvements in Broreens fi for Boma, -_ in s — of — 
means for securing the illiam aap nnatt, Fran ‘inna’ 

Thomas W: Lingard, Manches Manches 

1473. L hi for til Sronz and Noes aga 
Ons, Robert Broaibent, and Henry Broadbent, Stalybridge, Cheshire.— 
6th April, 1876. 

1477. Improvements in apparatus for Suprportinc Skaters on rinks or 

Wallington, Bristol. 

1479. Improvements Router and other Sxares, Jonathan Aldous 

Mays, im House, Old Broad-street. London. 

1483. Improvements in a tus Med Lirtine and Prope.uine Stitt and 
AERATED Liqurps, and a oe pressure of steam, air, and 
other gases or fluids, William h, Blackburn, 

1491. Improvements in Boors and 81 Sane, a Morgan, Rotherhithe, 
Surrey.—7th April, 1876, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1452. Improvements in the method of and apparatus for Reau.atine the 
Freep to Sewinc Macuines with one or more shuttles, Donald McRae, 
Leeds.—5th April, 1876. 

1466. Improvements in the manufacture and utilisation of ComBusTIBLE 
Gases, and in a eaecine therefor, William Robert Lake, Southam 
buildings, London.—A communication from William Henry St. obn, 
New York, U.8.-—-6th April, 1876. 

1485. Improvements in Cuairs, Alexander Melville Clark, Chancery-lane, 
London.—A communication from William Toan Doremus, New York, 
U.8.—7th April, 1876. 

1489. Improvements on the manufacture of Horse-sHor Nats, and on 
machines for making the same, and for working and shaping iron, 
Herbert John Haddan, Strand, London. — A communication from 
John Bowman Mills, Keeseville, Essex, New York, U.8S.—-7th April, 
1876. 

1492, Improvements in Preservinc Meat, and in apparatus therefor, 
Peter Chancery-lane, London.—A ‘communication from Theodor 
Achtelstetter, Nuremberg, Bavaria, and Sigismund von Sawiczewsky, 
Vienna, Austria.—7th April, 1876. 

1497. Improvements in ROTECHNIC Sronats, William Robert Lake, 

buildi Lendon. — A communication from Edward 
Francis Linton, East New York, U.S.—8th April, 1876. 

1517. Improvements in machines for Lastinc Boots and Suoes, Charles 
Morrill Hinckley, Boston, Suffolk, Massachusetts, U.S.—A commu- 
nication from Frederic Shilaber Hunt, Lynn, U.8.—10th A 

1537. gy Ar ters in ANvILS for PAPER CartTrRIDGEs, W: 

Idi London. — A communication from 
Julien Saget, New Orleans, s, Louisiana, U.S.—11th April, 1876. 
a Improvements in REFRIGERATING or COOLING APPARATUS applicable 
to railway provision carriages and for Feed —_ —§ 4 illiam 
Robert ‘buildi communication 
from James Henry Wickes, Now York, York, uA 8 errr Apru, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 

1357. Pire Fasnics, William Brookes, Chancery-lane, London.—l5th 
April, 1873. 

sit Phanoeme Brae John McKay. Park-road, Newsastle-on-Tyne, 
and William Macgeorge, Castle-court, Birchin-lane, London. — 16th 
A 1873. 

ak Fume Ceramic and other oo Bristow Hunt, Serle-sireet, 
Lincoln’s-inn, London.—18th April, 187: 

1417. Distrtecrators, Thomas Carr, "Bristol. —19th April, 1873. 

1649. Parer Boxes, Seth Wheeler and Edgar Jerome, Albany, New York, 
U.8.—7th May, 1873. 

1341. Cotourep Puorocrapuic Pictures, Jonathan Edwin Billups and 
Edwin Palmer Lee, Cardiff.—12th April, 1873. 

1360. Ranors for Cooxixe, Samuel Wesley Clough, Stanningley, Leeds.— 
15th ‘April, 1878. 

1386. Sewinc Macuines, Edward Ward, Wells-street, Oxford street, 
London.—l7th April, 1873. 

1435. Trucks for Rainways, &c.. George Spencer and Walter Mackersie 
Smith, Chandos-road, Stratford, ah 21st April, 1873. 

1449. Cotourep Pxorooraraic Pictr res, Jonathan Edwin Billups and 
Edwin Palmer Lee, Cardiff.—22nd April, 1873. 

1377. Bricks, William Shaw, Leeds.—16th April, 1873 

1346. RerrigERATORS, Henry Bernoulli Barlow, Manchester.—1l4th April, 
1873, 

1359. CrosstInc CHANNELS, &., Charles Smith, Hartlepool, Durham.— 
15th April, 1873. 

1884. CoLLAPsIBLe Boats, &c., Edward Lyon Berthon, Romsey, Hamp- 
shire.—16th April, 1873. 

1397, [non ¥ 

April, 1873. 

1415. Mera. ‘Tontwo, Alfred Vincent Newton, Chancery-lane, London.— 
18th April, 

1483. eatart Ya Nei John Rochford, Cabra-parade, Dublin.—2!st Ap, il, 
1873, 














il, 1876. 
Robert 








TEEL, Thomas James Smith, Fleet-street, London.—17th 


1489. CoLtovrina Matters, John Henry Johnson, Lincoln's-inn-fields, 
London. —24th April, 1873. 

1387. SteaM PUMPING eg ay Martin Benson, Southampton-build- 
ings, London.—17th April, 1873. 

1452. Furnaces, Charles Walker Torr, Aston, and John Johnstone, Bir- 
™! m,—22nd April, 1873. 

1455. Bortne Rock, — ae Grey Cranston, The Side, Newcastle-upon- 
Tyne.—22nd a 

1484. WEIGHING Da nand John Bartlett, Bristol.—24th April, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 

1103. Deoporistno, &c., Edward Charlos Cortis Stanford, Lanarksbire, 
N.B.—10th Aprit, 1869. 

1136. TeLecraPa Conpuctors, John Henry Johnson, Lincoln’s-inn-fields, 


London. —13th ann, reel 
1153. Buripines, &c., an — Jennings, Palace-wharf, Stangate, 
1171. Vaves, &c., ‘Aloxander Kirk Rider, New York, U.S.—15th April, 
1 


Lambeth.—14th April, 186 

869. 

1138. Dentat Wash, John Henry Johnson, Lincoln’s-inn-fields, London. 
—18th April, 1869. 

1180. Frre-arms, &c., John Henry Johnson, Lincoln’s-inn-fields, London. 
—16th 1869. 

1181. Seon ond Suors, Benjamin Joseph Barnard Mills, Southampton- 

buildings, London. —13th April, 1869. 
a. : eee Fvuet, &c., Francis Erskine, Manchester.—13th April, 





1566. _ ree Distances, John Philip Nolan, Shoeburyness, Essex.— 
20th May, 1869. 

1163, WaterPRoor Coats, 
London.—13th April, 1869. 


Notices of Intention to 1 to Proceed with Patents. 
1080. VenTILATING Mines, William Robert Lake, th buildi 
London.—A communication from Francis Murpby. llth March, 1876. 


maar Cooper, Laurence Pountney-lane, 








1090. Recervine, &c., MEssaGEs, ee Sacheverelle Gisborne, Bucking- 
ham. London.—18th March, 1876. 

1115. Propucine Copies of Waitin noon bg &c., Eugenio de Zuccato, Frith- 
street, Soho, ion. —15th March, 1876. 

ee ‘Sxarzs, Edmund Edwards, Holborn, London.—16th March, 


1151. Compressine O11 Sezps, William Hi: , Kingston-upon-Hull 

1159. Cappinc ne mam, George ortheote, Fin Finan. villa, Heath- 
field-road, Handsworth.—17th March, 1876. 

1179. RecuLaTiNe the Frow of Warer, &e. , Philip John Davies, King’s 
Cross-road, London.—18th March, 1876. 

a — Krrar, &., John Edward Simpson and Christopher Cross, 

anchester. 

1195. Rotter Sxares, William Usher and Henry Usher, Vauxhall Bridge- 
road, London.—20th March, 1876, 

1229. Dvzina, &c., John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication frem Heinrich Caro.—22nd March, 1876. 

1259. SILveRING GLass, James Edmondson Pratt, Flodden-road, Camber- 
well. —24th March, 1876. 

1277. Vatves, &c., James Eglinton Anderson Gwynne, Victoria-embank- 
ment, Essex-street, Strand, London, and Henry Collinson, Upper 
Hosier-street, Reading. 

1281. TRAMWAYS, Benjamin Barker, New Wortley, near Leeds, 

= bg Bricks, John Alleyne Bosworth, Humberstone.—25th 

la 

1311, BREWING, ‘William Garton, Southampton. 

1312. Burninc ‘Line, Bristow Hunt, Serle-street, Lincoln’s-inn, London 
—A communication from Ananias Smith.—27¢th March, 1876. 

1323. Brewina, William Garton, Southam: —2Bth March, 1876. 

1335. Borriine Liquips, Alexander William Gillman and Samuel Spencer, 
Castle Brewery, St. ‘s-road, Southwark. 

1345, Sawine Macutines, Samuel William Worssam, Oakley Works, King’s- 
road, Chelsea. 

1346. Breakine away CoaL, Martin Macdermott, Pudding-lane, London, 
ma George William Elliott, Chowbent, near Manchester,—29th March 
I 

1357. VenTILATInG, Henry Lacy, Hebden Bridge. 

1362. DenTIsrry, Sieomner Meiville Clark, Uhancery-lane, London.—A 
communication from Henry Craik Howells, 

1363. Forcine Nuts, James Fletcher, Salford. 

1865. Casks, Robert Andrew Gibbons, Grove House, Northfleet. 

1375. Rotter Sxates, Edmund Barnett and John William Nelson, 


Greenwich. 

1881. Arr Pistots, Albert Augustus Pope, Boston, er Massachusetts 
U.8.—A communication from Augustus Celanus Care 

1382. Arm Guns or Pistots, Albert Augustus Poe "Boston, Suffolk, 
Massachusetts, U.S.—30th March, 1876. 

1437. Construction of OBSERVATORY or Loox-ovr Towers, William 

Lake, Sout yee —A communication 

from Lemuel Baker Sawyer. —4th April, 187 

4200. Gewzratine Heat, William Bull, Knight’s-hill, Lower Norwood, 
Surrey.—4th December, 1875. 

4217. Drepcers, William Duff Bruce, Ladbroke-square, Notting-hill, 
and William 'Fothergill Batho, Victoria-chambers, Westminster 


London. 
4223. CEMENT, John Thomlinson, Armathwaite Castle, near Carlisle, and 
John Salkeld, Junction-road, London.—é6th December, 1875. 
4228, Courtine, William Meadows, Old Kent-road, Surrey. 
4234, TopPrine and TaILING TuRNirs, &c., Thomas Hunter, Maybole. 
ae Boots, SHors, and Hetmerts, Thomas Charles Clarkson, Peckham 


e 

4239. 9. BuiPs, Thomas Hepburn Buckler, Rue de Presbourg, Paris. 

4240. EXTINGUISHING Frres, Vonrose Hodson, Burslem. 

4241. GenERaTION of Sream, &., Robert Walker, Westminster-ch 
Victoria-street, Westminster. — A communication from Penn) do 

e.—Tth December, 1875. 

4255. Puriryixc Perroteum, Samuel Ebenezer Johnson, Ashby-de-la- 
Zouch, and Edwin Eli Johnson, Manchester. 

4256. Extixcoisnise Spars, Arnold Budenberg, 
munication from Gottfried May.—8th December, sete 

4270. Gatvanic E.ements, John Crisp Fuller and George Fuller, Fen- 
church-street, London. 

4271. Paper, Henry Watson, Newcastle-on-Tyne. 

4274. Exrractine Liquip out of —— we Broadbent and David 
Brown, Huddersfield. —9th December, 

4295. Oakum, Nedrick Jarvie and William. Miller, Glasgow. 

4305. Improvep UNwoven Fasric, George Hirst Hebblethwaite, Hud- 


dersfield. 
John Carpenter Smith and Thomas 








rest, 





.—A com- 


4306. Riss for UmBre.ias, &., 
Packer, Birm: ham.—l1lth December, 1875. 

4315. Loous for Weavine, Thamas Singleton, Over Darwen.—13th Decem- 
ber, 1875. 

4329. Packinc Sturrinc Boxes, Thomas Brown, Newgate-street, 
London.—A communication from Philomel Bailly. 

4232. Drivinc Banps, George James Booth, Rochdale. 

4336 CRIMPED Harr, Roderic Flower Donisthorpe and Thomas Alfred ° 
William Clark, Lei —lith Di , 1875. 

4356. GETTING Coat, George Dingley, jun., and William Ackers, Lower 
Ince, near Wigan. 

Borr.es, &c., John Llewellyn Ryland, Birmingham.—16th Decem- 

ber, 1875. 

4399. STEEL, William Shaw, jun., Wolsingham, and ee Hutchinson, 
Tudhoe Ironworks, Spennymoor.—18th December, 1 

4458. Rotary Enotnes, Richard Hodson, Thames panenin Blackwall 
—22nd December, 1875. 

4532. ARTIFICIAL Moss Roses, &c., Antoine Burnier, Boulevard Sébastopol, 
Paris.—30th December, 1875. 

9. OveRHEAD Sew1ne Macurnes, James Fraser, Perth, N.B.~ 1st January, 
1876. 

55. Hanoino Doors, &c., Alexander Melville Clark, London.—A commu- 
nication from Thomas Morton.—5th January, 1876. 

* Concrete Buitpines, Henry Harding, Edinburgh. — 8th January, 





1876. 

116. Wasutvo, &c., Macuives, Benjamin Hargreaves and Robert Blakey 
Burnley.—1l1th January, 1876. 

140. SuppLy1nc and DiscHaroimc Hor and Cotp Water, &c., John John- 
stone Wilson, Edinburgh.—13th January, 1876. 

203. BosBins and Reets, James Kennedy Martin, Hopefield Mill, Bath- 
gate.—19th January, 1876. 

251, Fixep Nozzve InJectors, William Robert Lake, Southampton-build- 
ings, London.—A communication from Charles John Haswell.—2lst 
Jomery: 1876. 

475. Coupittnes for Rairtway Venicies, Samuel Abbot, Friar’s Gate 
Derby.—5th February, 1876. 

497. VaLve Apparatus for Steam Pumps, Charles Mason, Southampton- 
buildings, London —8th February, 1876. 

525. Composine and DistRIRUTING Types, Peter Jensen, Chancery-lane, 
London.—A communication from Louis Heinemann.—9th February Y, 
1876. 

661. RerRIGERATION &c., Owen Charles Dalhouse Ross, Craven-street, 
Strand, London.—17th February, 1876. 

730, Apparatus for Use in SusManine Operations, Alfred Tylor and 
Joseph John Tylor, Newgate-street, London.—22nd February, 1876. 

80% Vacve CHests and CyLinpers of Stream Encines, Henri Gilles 
Hautermann, Brussels.—A communication from A, A. Emanuel Lis- 
signol.—26th February, 1876. 

835. Sare Time Locks, Edward Griffith Brewer, Chancery-lane, London. 
—A communication from Patrick Brien Hennessy.— 28th February, 
1876. 

897. CONDENSED Foop, Campbell Morfit, Southampton-buildings, London. 
—2nd March, 1876. 

944. Uritisine Heat, &c., George Rydill, Grove House, Dewsbury.—4th 

March, 1876. 


952. MicuBoaRD, James Wotherspoon, Glasgow. 
Robert Gamble, Well- -street, 





962. PorTABLE TENTS, Oxford-streei, 
London. 
977. LeatHeR, William Robert Lake, South ton-buildi Londou.— 





A communication from Charles Louis Royer. —6bth March, “1876. 

1042. CrrcuLar Kyirtinc Macuines, Henry Moses Mellor, Nottingham. 

1046. Rotter Skates, William Thomas Carter and Robert’ Tompkins, 
Reading. —10th March, 1876. 

1054. Poriryinc Suear, Alexander Scott, jun., and Thomas Robertson, 
Ogilvie, Greenock. 

1072. SHAPING or PLANINGSCREW-N ng Se hie pee Bo.t-nEaps, &c., George 
Frederick Redfern, South-sttect, Finsbury.—A communication from 
Otto Sack.—llth March, 1876. 

1108. Propucine Heat, Matthew Piers Watt Boulton, Tew Park. 

1124. Pianos, Frank Wirth, Frankfort-on-the-Maine.—A communication 
from Julius Blitthner.—15th March, 1876. 

1150. Looms for Weavine, James Hollingworth, Dobcross, Saddleworth, 
and Joseph Hollingworth, Dobcross, Saddleworth. 

1160. Boors and SHogs, Daniel Mills, Brooklyn, New York. 

1161. Pavine, John William Dennison, Kine-street, Cheapside.—17th 
March, 1876. 

1174. STEAMING and AceIno PainTep Fasaics, 
—18th March, 1876. 

1184. Cueckine the Reczrers or Payments of Montes, William Foster, 
Wheeler Gate.—20th March, 1876. 

= ~~ pony cam of Puants, &e., J oseph Purchase, Taunton.—2lst March 


William Mather, Salford. 


118, om Bo1.ers, John Horrocks, Ainsworth, near Bolton. 
1228. RoLLeR SKATEs, liman, Coventry. —22nd March, 1876. 
1242. TREATMENT of Crxpers, William Henry Nevill, — 
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1243. Arracaine Ivp1IA-RUBBER ‘to the\"Tres of WHek.s, Isaac Blue 

' Hawris, Castle Mills, Fountainbri 

1250, ORNAMENTATION of Woop Sugraces, Henry Dickinson, Hanley-road 
West, Hornsey-road.—23rd March, 1876. 

yo Borties and Srorrers, John Brierley and Henry McCraith, Rocly 
dale. 

1258. Smverue Mrinrors, James Edmondson Pratt, Clifton Lodge, 
Flodden-road, Camberwell, 24th March, 1876. 

1976. Cementep Learger, Thomas Walker and James Walker, Bolton. 

1279. Mou.pine ArttriciaL Stosk, John Carrington Sellirs, Birkenhead, 

1287. Seur-actrsc Dampers, Charles Edward Ramsbottom Isherwood, 
Burton-on-Trent. — 25th March, 1876. 

1313, Dress Suspenpers, Alfred Walker Franklin, Noble-street, London, 
—2ith March, 1876. 

1321. Treatment of Covesr Pyrures, Thomas Henry Cobley, Dunstable, 
and Joseph Anthony Dixon, Glasgow.—2$th March, 1876. 

1331, Makino Barrecs, Jobn Richards, John-street, Adelphi, London. 

1337. Ice, Frederick Noel Mackay, Liverpool. 

1355. Treating Sewace, Fritz Hille, Chiswick.—29th March, 1876. 

1360. ER SKATES, George Gibson Bussey, Museum Works, Rye-lane, 
Peckham. 

1379. RoLigr Skates, Henry Green and Benjamin Sykes, Preston. —30th 
Marek, 1876, 

1597. Sprxwinc Corton, &c., Jokn Leigh Taylor and Robert Ramsden, 
Grecian Mills, Bolton.—31st March, 1875. 

1409. RoLLer Skates, John Hall and William Hall, Wilford-street, Not- 
tingham. 

1413. Rotter Skates, Henry Bezer, Clapham.—ist April, 1876. 

1435. Frre-Bars, John Stephenson, Dudiey-hill.—4th Aprit, 1876. 

1449. Drawinc Sree and other Tepes, Thomas Rickett, Birmingham. 
14538. Sprxyinc Spinpies, John Heury Johnson, Lincoln's-inn-fields, 
London.—A communication from Charles Weiler. 
1455, AscEKTAINING the Rate at whieh VEsseLs are passing through the 

Water, Cornelius Edward Kelway, Portsea.—5th April, 1376. 

1466. Utitsation of CompusTiBte Gases, William Robert Lake, South- 
ampton-buildings, London.—A communication from William Henry 
St. John.—ith April, 1876. 

1485. CHarrs, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Williams Toan Doremus. ‘ 

1489. HorsEsHor Naiss, &c., Herbert John Haddan, Strand, London.— 
A communieation from John Bowman Wills.—ith Ayn il, 1876. 

1497. Pyrotecuyic Sicnats, William Robert Lake, Southanipten-build+ 

‘ ings, London.—A communication from Francis Linton.—stk April, 

876. 

1517. Lastise Boots and Suoss, Charies Morrill Hinckley, Boston, U.S. 
—A communication from Frederic Shilaber Hunt.—10tk Apri, 1876. 

1537. Anvits for ParPER CarTripces, William Robert Lake, Southampton- 
buildings, London.—A communication from Julien Saget. 

1546. Rerriceratinc, William Robert Lake, Seuthampten-buildings, 
Lens -~A communication from James Henry Wickes.—lith April, 


All ha an interest in opposi ing any one of such lication, 
should leave particu in writing of their obj 5 to such appli ti 
oe > pater of the Commissioners of Patents within twenty-one days of 
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908", 6d.; 2935, Sd.; 2961, 1s. 2d.; 3002, 2s, 6d.; 3010, Sd.; 3020, 6d.; 
3022, 2s. 10d.; 3060, 10d.; 3105, Ss. 2d.; 3114, 4d.; 3115, 4d.; 3119, Is.; 
3120, 4d.; 3122, 10d.; 3123, 2s.; 3125, 1s. 6d.; 4128, Is. 4d.; 3129, 1s.;,3130, 
6d.; 3131, Is.; 3136, 4d.; 3137, Is. 6d.; 3139, 4d.; 3140, 10d.; 3141, 44.3 
$142, 4d.; 3144, 4d.; 3145, 8d.; 3146, 4d.; 3153, 4d.; 3154, 8d.; 3156, Sd.; 
3157, 8d.; 3158, 4d.; 3159, 10d.; 3160, 4d.; 3161, 4d.; 3163, 4d.; 3163, 6d.; 
3166, 8d.; 3167, Sd; 3168, 10d.; 3169, 4d.; 3171, 10d.; 3172, 1s.; 8173, 4d.; 
3174, 4d.; 3175, 4d.; 3177, 4d.; 3178, Sd.; 3179, 4d.; 3180, 2a 6d.; 3182, 
4d.;° 3183, 4d.; 3184, 10d.; 3186, 4d.; 3187, 4d.; 3188,1s. 4d; 3189, Sd.; 
3190, Sd.; 3193, 4d.; 3194, 4d.; 3195, 4d.; 3197, 4d.; 3202, Sd.; $218, Sd.; 
8219; Sd.; 3223, 1s.; 3254, 6d.; 3288, 10d.; 3575, 4d. 





x" Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and Sums exceeding 1s. must be 
remitted by Post-office Order, payable at the Post-office, 5, High 
Helborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, Soutt - 
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ABSTRACTS OF SPECIFICATIONS. 





8388. C.irerxc Horses, C. Courtois, Rue St. ppoline, Parts. —Dated 28th 
September, 1875. : 

An instrument or apparatus for clipping or shearing hair from horses 
and other ls, and isting of a plate formed on or attached to a 
fixed lever or handle, and having superposed the two cutting blades or 
knives, onc or both of which are movable, by means of a handle or 
handles, and have their outer edge toothed or serrated. Arr t 





carriage. The destination of\ the omnibus is indiedted by lamps of 
different colours, and by figures or letters. ‘These improvetnents in 
carriages to run on tramways cousist in making the wheels with ordinary 
tires, and in applying a small guide wheel at each side of the earriage. 


are Tars AND VaLvEs, W. H. Phillips, Nunhkéad.—Dated 29th September, 
875. 


This invention relates more ¢specially to improvements in what are 
known as bal! cocks, taps, or yalves ; one of the chief features being the 
substitution of av inverted cup or basin, to serve us a float, for cutting off 
the supply of water or other fluid flowing throngh 4 pipe, in place of the 
ordinary copper ball float in general \se, 

3395.. Jowwtinc Staves, 4. Ransome, Claphaw-common, —, Dated 29th 
September, 1875. 

This provisional specification describes clamping. the rough stave in a 
carrier, to which a rectilinear motion is. communicated by 4 screw, 
causing.it to carry the stave between two inclined retary cutters revolv- 
ing at a high speed, which act upon ;the edge of the stave and. reduce 
them to the form required. .To vary the width of the, stave, making: it 
wider at its middle than at its ends, the inclined rotary cuttersare caused 
to rise and fal. To-effect this, the stave carrier has curved or cam sur- 
faces fixed upon it and the cutters, and all, the parts in connection with 
them, are suspended in guides by rods, which at their ends are 
armed with small friction wheels bearing upon the paws a cam sur- 
faces. Means of adjusting the machine for different sized and shaped 
staves are also described. : 
3397. Rotter Skates, D. D. ‘Redmond, Sandford-road, Dublin.—Dated 

30th September, 1875. 

The motion for obtaining curves is derived from the lateral tilting of 
the sole of the skate being communicated to the axles of the rollers by 
the leverage of a rod fixed to the sole of the skate acting on a projection 
from the roller carriages, which causes them to asswme the form of radii 
of the curve. It is also obtained by bevelled cog wheels on a ball and 
socket with groove and spuds. One or mere diagonal connecting rods is 
made use of to make the axles move simultaneously, which renders it 
necessary to communicate the tilting te one carriage only. 

3396. Gas-Tesrinc Cock, W. Tf. Walker, Highgate.—Dated 80th September, 
1875. 

The improved ygas-testing cock is constructed of two conical brass tubes 
ciosed at one end and open at the other, and each provided with two 
corresponding apertures ; one tube fits and works ges-tigkt in the other. 
In the inner tube fits a conical plug, having a handle, and also carrying 
a thermometer, provided with a spring for holding a piece of testing 
paper. The ~ 9 end of the outer tube is formed with a flange and is 
partly cut with a screw thread for screwing into the gas main. 

3399. Warvrores, A. Leighton, Lirerpoal.—Dated 30th September, 1875. 

This consists in hingeing triangular top and bottom pieces and shelves 
to a wardrobe or like front, the projecting angles of such pieces or 
shelves are hinged to a stretcher or support. Catches may be employed 
to keep the parts in position when in use. 

3400. Eantuenware Borries, 7. Murray, Portobello, Midlothian, and 
8. Crighton, Manchester.—Dated 30th September, 1875, 

This invention consists in the employment of shapers revolving in 
contact with the revolving mass of clay on the same axis of revolution as 
the throwing wheel, aud ef shapers revolving, or rocking, or swivelling on 
axes situated entirely outside of the said mass, 

Ol. LirnocraPnine, G, Negesum, Holbeck,—Dated 30th September, 1875. 
Olving the drawing-off rollers by mounting the shaft in adjustable 
bearings, provided with spar pinion, gearing into the ordinary spur 
wheel on cylinder shaft, having a rotary reciprocating motion imparted 
to it, which is transmitted to spur, pinion, and drawing-olf rollers. 
Frictional balls in inclined slots are used for imparting the required 
motion to the sheet. 
3402. Snovets, N. Griffin, Harborne.—Dated 20th September, 1875. 

The improvements apply to the descriptions of shovels known as 
miners’ shovels, Bristol rib shovels, and draining shovels or tools, as also 
the construction of a shovel that will combine in its use a spade and fork, 
the main features of which improvements consist in forming the shovels 
or blade parts of sheet steel, and adapting the tree sockets, langets, and 
other parts thereto. 


3403. Preventine. OveRnEATING, G. Chapman, Queen Victoria-strert.— 
Dated 30th September, 1875. 

According to this invention a chamber is formed within the journals of 
railway carriage and other axles and shafts, the chamber or passage 
extending from the ends through the entire length of the axle or shaft, 
such chamber or passage being supplied with water and tightly closed. 
The contained water will prevent any injurious heating of the journals 
by absorbing and radiating the heat as fast as it may be generated. 
3404. Arr Enorves, J. @. Tongue, Southampton-buildings.— Dated 30th 

Septenber, 1875. 

This vention relates to engines which are designed to be operated by 
the successive compression, heating, expansion, and eooling of atmo- 
spheric air or other gaseous fluid or vapour applied either at its normal 
density or at a higher or lower pressure as desired, such air, gaseous fiuid, 
or vapour being used continuously and merely passing from one portion 
of the engine to another part thereof alternately, and requirmg no 
renewal besides what may be necessary to supply deficiencies consequent 
on lea! . The engine comprises a power or working cylinder and a 





are also provided whereby the instrument is made available for operation 

by either the right or left hand, and the constructicn may be modified so 

as to dispense with the employment of screws. 

3385. Burrow. Fasteners,'H. W. Heath, Bishopsgate-street Without.— 
Dated 28th September, YS75. 

The button fastener described in this provisional specification consists 
of a sharp pointed pin with an eye at one end and a split ring of wire is 
inserted into the eye of the pin. 

3387. Heatixc Apparatus, W. R. Lake, Southaimpton-buildings.--Dated 
28th September, 1875. 

This invention relates to improvements in the class of heaters which 
are denominated French fire logs, and consists in forming a heater of a 
metallic body constructed with a face extending from the highest point, 
which is at or about the back, in a sloping or curved form, so as to present 
a heating surface on the front or on the sloping part facing the apartment, 
and having. numerous perforations through which the inflammable 
material escapes, which when ignited unites or combines. and produces a 
powerful and cheerful fire; and said face is formed with curved or angular 
corrugations, or both, to increase the heating surface and present an 
ornamental and attractive appearance in imitation of a fire of wood, coal, 
or other fuel. The said invention finally consists in combining with the 
heater means for producing hot water and steam. 

3388. Castors, J. Jeyes, Plaistow.—Dated 28th September, YS75. 

The said invention relates to ball-and-sockct castors, and consists in a 
novel and sirople device, whereby the easy working or rolling of the ball 
within the socket in any direction is obtained without the use of anti- 
friction rollers or balls or similar expedients. 1 
3389. Bucks, J. Clayton, Burnley.—Dated 29th September, 1875. 

The invention relates more particularly to improvements in the manu- 
facture of bricks, and in the machinery in connection therewith, the 
machine having one or more moulds and one or more plungers turning 
the brick over on its side in its passage from the first mould to the second, 
whereby the brick is pressed out flat in the second mould to its original 
state as it was in the first mould, and thereby obviating what is termed 
eliminated cracks or flaws. 

— pets Sures’ Boats, J. W. Alerander, Glasgow.—Dated 29th 
eptember, 1875. 

The features of novelty which constitute this invention are: First, 
the arrangement of mechanism by which ships’ boats are lowered. 
Secondly, the arrang t of hanism by which ships’ boats are 
detached. 

3391. Apsustapte Covers, D. Slater, Upper Holloway. — Dated 28th 
September, 1875. 

This invention relates to certain peculiar constructions and arrange- 
ments of adjustable covers suitable for railway trucks, carriages, carts, 
and wagons for common roads, tramway cars, omnibuses, and other similar 
vehicles, also for boats and for covering corn and hay ricks, and for forming 
awnings and tents, also sheds for various s, also to coverings for 
counters and shop fittings, articles of furniture and of domestic use, such 
as work and writing tables or desks, sewing machines, knitting machines, 
ladies’ fret cutting saws, coal hods, meat and vegetable dishes, and is also 
partly applicable to the mounting or suspending and manceuvring of 
curtains, sunshades, and screens. 
weer? Domes Stone, J. Tweedale, Johnstone, N.B.—Dated 28th Septem- 

, 1875. 

This invention relates to improved machinery or apparatus designed 
with the view of avoiding, as much as possible, any rubbing or scraping 
of the cutting edges on the stone, so as to reduce the wear of such cutting 
sdges toa minimum. An important feature of the improved machinery 
consists in the cutting edges having imparted to them arolling action when 
in the act of cutting, not as has hitherto been proposed by a rubbing or 
frictional action of the stone or other , but by the positive action of 
fixed and rigid gearing; and a further improvement on such rolling 
cutters consists in making them with indented or stellate edges, instead 
of complete circular discs. : 
onan. Omuipuses, W. C. & Percy, Munchester.—Dated 29th September, 

875. ? 

This invention consists in certain improved apparatus for protecting 
the outside passengers on omnibuses and other carriages, also for protect- 
ing milk carts and other small vehicles, also for lurries and other similar 
carriages, also in improved brakes for stopping the omnibuses or other 











comry or supply cylinder with their respective pistons, packings, 
connection and main or fiy-wheel shaft, together with a beater, regenerator, 
and cooler, and connecting openings or passages, which devices under 
different constructions, binations, and arrang t are used in other 
engines of the a this imvention relates to. The invention 
relates to certain novel constructions and combinations or arrangements 
of various parts of the engine, ineluding a disposition of the compression 
chamber and its cooler below the air passage connecting said chambers 
with the heater of the power cylinder, whereby the lubricant used is pre- 
vented from clogying sai: and parts connected therewith and is 
collected in the bottom of the chamber. Said invention likewise com- 
prises in combination with the power and compression cylinders and 
heater of the engine a regenerator composed of plates arranged hori- 
zontally in the passage between said cylinder, and communicating there- 
with at its end for the purpose of heating and cooling the air passing 
from one cyliader to the other and traversing said regenerator. The 
invention also relates to a novel means of packing the cylinders or their 
pistons whereby numerous specific advantages are obtained and 
an air engine combining increased durability with cfliciency is pro- 
duced. 

3405. Trucks ror CaTtie, G. Murray, Derby.—Dated 30th September, 

1875. 

The sides of trucks are fitted with water troughs supplied by flexible 
pipes. Above them are swinging hay racks, which when ciosed cover the 
trough without impeding the capacity of the trucks. 

3406. Raistnc Sunken Vessers, J. Bland, Fenchurch-street.—Dated 30th 
September, 1875. 
The water inside the ship being pumped out its place will be taken by 
yas or air pumped in. Inijet and outlet valves will regulate the pressure, 
eeping the inside equal to that of the water outside, so that no upward 
or downward pressure will be brought to bear on the deck, but the 
a body being rendered specifically lighter, it will return to the 
surface. 
3407. Stipe Vatves, M. H. Gearing, Woodstock.—Dated 30th September, 
1875. 





The eccentric is carried by a tubular collar surrounding the crank shaft 
and embracing at one end an eccentric collar fixed on the shaft, whilst at 
the other end it embraces a corresponding eccentric collar, which is free 
to slide along the shaft, but not to turn around it. This eccentric eollar 
has a spiral groove formed partly around its periphery, into, which is 
received a key fast with the eccentric. The sliding collar can be shifted 
to and fro by means of a lever or otherwise, 

3408. Conpensine Steam, J. XK, Plunkett, Belle Vue, Dublin.—Dated 30th 

September, 1875. 

ccording to this invention the steam to be condensed enters a chamber 
or vessel containing a series of shelves one above another, leaving a space 
between the end of each shelf and the corresponding end or side of the 
chamber or vessel, such spaces being alternately at opposite ends or sides 
of the chamber or vessel. Cold water flows into the upper portion of the 
vessel and travels down between the shelves, the steam to be condensed 
travelling upward in a contrary direction and being met and condensed 
by the water. The heated water collects in the lower portion of the 
chamber or vessel, whence it may be fed to the boiler or otherwise 
utilised. 
3409. Bucx.es, C. N. Eyland, Walsall, Staffordshire.—Dated 1st October, 

1875. 


This invention refers to improvements in lever buckles, which are by 
thisinvention made with solid and smooth ends, the lever part being 
encased by the back and front plates, and hinged either to the one or the 
other as preferred. 


3412. Crockery Suspenpers, J. Rhodes, Bradford.—Dated Ast October, 
1875. 


With two pieces of ordinary wire the inventor forms two close spiral 
springs and leaves the ends of the wire at an angle of say 90 degrees to 
each other ; one end of the wires in each spring, which he calls the top 
wire, is bent at the required distance from the spring, and points in the 
direction of the bottom wires ; the ends of the top wires are bent again 
at about an angle of 90 degrees, and the points, which are made sharp, 
come to within:a short distance of the bottom wires, which are bent 
back in the direction of the springs and secured together ; the last named 
or a wires are bent to the desired form for securing the plate to be 
suspended. 








8418. Beanine Yeerers, 8 Alley, Glasqow.—Dated 1st October, 1875. 
This invention relates to apparatus of the kind described in cation 
No. 3148, of 1873, such apparatas iow known as bearing floors being 
designed to prevent injuries from the overheating of earings, or parts of 
machinery requiring lubrication, by indi¢ating tho attainment of ‘a’ pro- 
determined degree of abnormal heating at any part so as to attract the 
ttention of the engi or ‘person in charge, and in some ¢ases by also 
automatically supplying to the heated ‘part an additional « tiantity of 
lubricant. The present invention comprises various modificuti ns in the 
manuer of combining or constructing the minor details of ig feelers 
to render their application more convenient and advantageous i particular 
cases, the essential features described in the said earlier specification 
being, however, retained in most cases. 
$415. Screw Botts, J. H. Johnson, Lincoln’s-inn-flelds,—Dated 1st October, 
1875 





The essential features of the invention consist in making the threaded 
portion of a metal harder or rendered harder than the other portions of 
the bolts or other article. 

3416. Exscrro-Maenetic Enciyes, J. H. Johason, Lincola’s-inn-sields, 
—Dated 1st October, 1875. 

The invention relates. chierly to the construction and arrangement of 
the electro-magnets, armatures, and commutator of a rotary electro- 
magnetic engine. 

3422. Preranation or Heme, J. Barbour, Belfast.~Dated 1st October, 
1875. 


These improvements consist, First, in a novel arrangement of chain 
gill. And, Secondly, in the use ef intersecting sheets tor the purpose of 
backling and drawing the fibre. 

8426. Foo Sicnats, PF. H. Holmes, West Brompton.—Dated 2nd Octover, 
1875, 

Thisinvention relates to fog signals suitable for lighthouses, light-vessels, 
and for making signals at sea, but which are also otherwise applicable for 
signalling by sound. One part of this invention relates to the automatic 
apparatus described in the specification of letters patent “granted to 
Frederick Hale Holmes the 14th March, 1871, No. 674, and has reference 
to the manner of opening and closing the valve which ailows the com- 

air or steam to sound either the ordinary fog-horn or siren. 
Another part of this invention relates to the siren when used either as 
an ordinary fog signal for lighthouses or light-ships, or for making signals 
on board ship. 
8566. Wine Nettixe, @, Baker, Birningham.—Dated 14th October, 1875. 

This invention consists in working machinery for making pegged wire 
lattice work orywire netting by steam or other motive bower instead of 
by hand as usual. Por this purpose mechanism is adapted to or bined 
with the machinery. It consists essentially of a driving shaft (provided 
with clutch gear) for giving a slow rotary motion, to the rene. 
and a cam shaft geared thereto, for giving the required five be ting 
motion to the slides or carriers in which the divided rods or split pinions 
carrying the wires are situated, a crank or eccentric on the cam shaft 
working the rack by which the rotary motion is given to the split 
pinion for twisting the wires. 

1312. Burnxinc Live, B. Hunt, Serle-street.— Dated 27th March, 1876. 

This invention consists, First, in a method of burning the raw material 
from which the lime er cement is to be produced, by subjecting the same 
to the action of heat produced by the active combustion of any suitable 
liquid fuel or vapour produced therefrom, which is comparatively free 
from sulphur, and especially (on account of its comparative cheapness) 
of petroleum or other allied liquid hydrocarbon, er vapour produced 
therefrom, associated or in combination with steam, superheated or not, 
and with air. Secondly, in a similarly descriptive method, but in which 
the quantity of cither or all of the elements of combustion therein _ 
fied is controllable. And Thirdly, in apparatus in which these methods 
are carried into practice, 

1846. Weporne Apparatus, M. Macdermott, Pudding-lane, and G. W. 
Elliott, Ohobent, Manchester.—Dated 19th Sarch, 1876. 

The features of novelty which constitute this invention are—First, 
the construction of an apparatus consisting simply of a wedge bar and 
two side pieces made, for « portion of their length, to fit when united 
without the intervention of a tube the concavity of a hole previously 
made in the mineral te receive them ; so that by driving the wedge bar 
with a harnmmer into the hole between the side pieces and beyond the 
extremities of the same, the expansive force thereby exerted fractures 
the mineral. Secondly, the form and arrangement of the two side pieces, 
allowing of their being introduced or inserted loosely and easily inte the 
hole, although the same may met be ayuite straight or parallel, and the 
form and arrangement of the wedge bar, by means of which the side 
pieces are brought to bear and press against the concavity of the hole in 
the direction desired. Thirdly, the modified construction of the 
apparatus described as the ‘' second arrang’ t,” for obtaining greater 
expansive force where necessary. 

1362. DenxTa, Operations, A. M.. Clark, Chancery-lane,—Dated 30th 
March, 1876. 

The invention consists of a dental dam made by forming a depression 
in the body of a plate of rubber or other suitable materiul, te be inserted 
in the mouth of the patient for keeping the saliva away from the teeth 
being operated on. Also in the attachment of a reflector to said dam to 
throw light upon the teeth which protrudes through a slit made in the 








1881. Are Prstots, 4. @. Pope, Boston, Massachusetts. —Dated 30th March, 
1876, 

This complete specification describes this invention as follows :—-The 
pistol is for shooting darts or other projectiles, and is a breech-loading 
one. The barrel is hinged to the front end of the air a ies and its 
rear end tips up in loading. The bore of the barrel is in ment with 
and constitutes a prolongation on a reduced scale of the interior of the air 
or plunger chamber, which latter is‘ traversed by a spring-impelled 
plunger. The plunger is pulled backward in loading, and in its forward 
tlight expels before it through the barrel the dart, which is place din the 
rear end of the barrel, since the bore of the barrel is the only outlet for the 
air expelled from the chamber by the impulse of the plunger. These im- 
provements embrace, First, joints of peculiar character between the rear 
end of the barrel and the forward end of the air zine. Secondly, the 
combination of the air magazine, barrel, and spring-impelled plunger, 
with the necessary adjuncts under such a general arrangement that the 
barrel is in aligument with the air magazine, and constitutes a prolonga- 
tion of its bore, the plunger traverses the air magazine also in axjal align- 
ments with the bore of the barrel, and is' drawn back in loading, and 
in its forward flight expels air from the magazine through the barrel. 
Thirdly, in the form of the compound trigger whereby the latter is 
adapted to the movement of the plunger, which in its forward flight 
takes a direction opposite to that in which the trigger is pulled. Algo the 
method of connecting the tip down barrel of the pistol to the plunger, in 
order that when said barrel is tipped down to open its breech for the 
insertion of a cartridge, the same movement shall set or coek the plunger. 
The lap joint between. the barrel and the steck enables the inventor to 
compensate for any slight deficiencies in the accuracy of the joint, and in 
connection with the elastic packing enables him to guard with ease and 
certainty against leakage or escape of air. 


1882. Arr Guns or Pistois. Ai 4. Pope, Boston, Masactchusetts.—Dated 
30th March, 1876. 

This complete specification describes the invention as follows :—The 
object of this invention is, First, to improve air pistols or guns by 
adopting a movable breech in order the more readily to insert a projectile 
in the barrel; and, Secondly, to obtain a forward movement of the 
plunger in expelling the said projectile. The pistol has the barrel 
stationary with the stock and air chamber, and is secured rigidly to them. 
The plunger moves, independently of the barrel, and is pulled outward 
or “set” by a rod passing loosely through it and the end of the air 
chamber, and having a head upon its inner end to bear inst the 
plunger, and a knob or its substitute upon its outer end to afford ready 
means of pulling it outward against the stress of the spring. The rear 
end of the barrel is opened and closed by a movable breech took or gate, 
in order that a dart or slug may be inserted at the breech. 


3067. Gymnastic anp TaeaTRicaL Perrormances, W. P. Dando, City- 
road,—Dated lst September, 1875. 

This invention consists of two parts. First, a mechanical combination 
for giving a performer a sudden 2 gad to a considerable height, orto 
aid in jumping from a height with safety. Thea atus constituting 
the first part of this invention, consists of a pe Ws of india-rubber 
springs, fastened to a movable disc at one end, and a permanent.one at 
the other; the springs being attached from the disc by'a wire, or band 
over a roller, which has two sizes, the wire being round the smaller; the 
larger size of roller is also furnished with a wire, which descends to the 
stage, to which the performer attaches himself, this being done, the bolt 
is drawn, and the springs give the rotter sufficient rotation to cause the 
performer to attain the desired height. To descend a less number of 
springs are attached, the fall being broken by the detent of the springs. 
On attaining the impetus a small india-rubber, wheel working on a 
bracket jams between the rotter and bracket, thus preventing the 
performer from falling. The second part consists of a number of bars or 
trees for the performer to catch, on attaining the impetus. 


3410. Raisinc Sunken Vessets, B. Bradshaw, Manchester.—Dated 1st 
October, 1875. 

This invention consists primarily of a double vessel or retort, the inner 
one containing sulphuric acid closed when not required to be used by a 
valve andcock, and the outer vessel, containing water and zinc, The 
object of the invention is to fill a bag or bags with hydrogen gas from the 

pparatus before tioned, which bag or bags'being placed in a com- 
partment or com: ents of a submerged vessel. shall displace the 
water as it or they fill with gas and make the vessel buoyant, To carry 
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the double vessel having as before stated one compart- 

ulphuric acid and the other water and zine, 1s lowered 

Vv The empty bag, or 

pipes and stop cocks with the other portion. of 
the retort are then placed in the compartment of the vessel from whi 
the water is desired to be expelled, and the valve closing the inner cham- 
ber containing the sulphuric acid being opened, the acid desconds by its 
own gravity into the water and zinc in the chamber beneath, erm | 
hydrogen to be evolved, which up between the outer side Cs) 
the inner pats ay and inner side of the outer one, and 


inline with and at the back of the mandril shaft, and er ypehh ti 4d 
and is at one erid’ to into the end of mandril shaft. Th 
second shaft may be made the pris A shaft, Pins connected at the 
back ‘to ‘a sliding collar pass through the mandril flange, and by the 
action of a lever are made to push the bent iron off the mandril. The pi 
are drawn back by a spring or equivalent. The iron may be fe@‘in th 
ordinary way, or through an adjustable tube having a ¢ ip to hold the 
iron: ti ~— by the compressing apparat The ril shaft may 
ager out of gear by means of a fast cam on the mandril shaft workin, 








and passes gh a 
tube or tubes into the air chambers or bags, so inflating them with gas, 
displacing the water, and making the vessel buoyant. 


8411. Jowine, E. A. Bourry, St.. Gallen, Switzerland,—Dated 1st October, 
1875. 


The improvements mainly consist in adopting screw threads with a 
slight difference between the pitches. 


3414 Wyrer Wueets ror Workine Rippies, J. Norman, 
ted 1st October, 1875. 

The wyper wheels are formed with striking parts placed round their 
peripheries, and the invention consists in using cylinders of steel 
or other suitable metal for the striking parts, held in segmental cylindri- 
cal sockets for them in the body of the wheel. 

8419. TesrinG THE SrrenGtH or Meats, W, 7. H. Carrington, Cheapside. 
—Dated 1st October, 1875, 

This relates mainly to the combination. of a beam that can be attached 
to the article to be tested at one end, and to the other an indicating 
finger and scale. The beam is supported on a hydrauli¢ ram to give the 
strain. Various modifications are referred to in the specification. 

8420. Tunasmine Macuines, 7. Perkins, Hitchin.—Dated 1st October, 
1875. 

This invention relates to combining with a thrashing machine appara- 
tus for reducing the straw to the state of chaff. e straw as it is 
delivered trom the straw shaker is caused to travel forward along the 
trough, and is at the end of the trough cut into lengths by revolving, or 
it might be b; a knives, and after being cut into lengths is 
sifted and deliv into bags. The chaff cutting apparatus is placed at 
the end of the thrashing hine, and t ly to it, or the chaff 
oubking meenize may for the most part be placed on one side of the 
th: g machine. 

8421. Inpicatine Cas Fares, R. Foster, Sunderland.—Dated lst October, 


1875. - 

According to this provisional specification the wheel of the cab is made 
to drive a train of connecting wheels, and one wheel of the train carries 
an index which indicates the fare upon a dial. 

8428. Raine Sunken Vessers, G. A. Davenport, Wolverhampton.— 
Dated 1st, October, 1875. 

The ebjects of this invention are effected—First, by the di nt 
of water inside the hull by means of receptacles filled with gases, atmo- 
spheric air, as also on the outside of the hull, Secondly, by inflating recep- 
tacles with gases and displacing atmospheric air, thus preventing water 
filling bull on getting in sufficient quantity to endanger, safety of 
ship. 

8424. Rotier Sxares, 8. 
—Dated 2nd October, 1875 

This invention of improvements in roller skates consists in constructing 
them of two wheels, the larger one in front and the smaller or auxiliary 
wheel, being about four times smaller than the e wheel, behind ; 
the two wheels supporting a foot plate, from which extends an 
upright piston rod or lever, which passes through an eye just below the 
knee, and from this eye straps are fastened round the leg of the 
skater. 


Glasgow. — 
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8425. Beeriinc Textite Faprics, S. Brentnall and J. &. Raworth, Man- 
chester. —Dated 2nd October, 1875. 

The novelty of this invention consists in subj cloth to the action 
of light fallers, in successive rows, running at a high speed, driven 
cranks, assisted in the downstroke by a recoil bar and sticking the clot! 
upon the surface of steam chests as it passes frem batch to batch through 
hot or cold finishing rollers. 


3427. Lockxrse Rattway Pornrs anp Sicnars, J. FE. Annett, London 
Bridge.—Dated 2nd October, 1875. 

According to this invention, the points and the relative signals are both 
locked or secured in their normal condition by separate locks which are 
capable of being opened by a single key common to the two, The signal 
lock serves to lock or secure the signal when set to line clear, and so long 
as the signal is thus set the key cannot be removed from the lock. On 
turning the key, however, for the purpose of unlocking the signal and 
enabling it to be set to danger, the key can be readily withdrawn. 


3428. Exsminino THE Sides and Bottoms or Sips, 7. Aston, Tewple.—- 
Dated 2nd October, 1875. 

Carrier chains, bands, or ropes, are permanently attached at their re- 4 
spective ends to movable rollers or winches carried respectively on the 
port and starboard side of ships, and passed round under the ship's keel. 
When it is required to stop a leak, or shot hole, or breach, a flexible sheet 
of waterproof sheathing, is carried down by the chains and placed in the 
required spot. The sheathing is made of waterproof fabrics in which 
wire ropes or cords are embedded, or of bars linked together, and faced 
with a waterproof sheet. In erder to remove fouling deposits, scrapers, 
or cleaning instruments are attached to carrier chains and worked as 
required. In order to enable damages to be examined, air-tight chambers 
or diving bells and stages are carried down over the ship's side by the 
carrier chains, so as to enable divers to work at the ship's side or bottom. 
Permanent means are thus tds | and are always ready to enable shot 
holes, leaks, and damages of rams to be repaired. 


8429. Marine Burrers, J. Smith and W. Allan, Greenwich, and S. 
Joknson, Stainsby-road, Essex.—Dated 2nd October, 1875. 

This invention mainly consists in buffers constructed of four or any 
convenient number of iroy pipes placed in the bows of the ship, two at 
each side of the stem, fitted with stuffing boxes inside; these pipes act 
as guides for four or more round iron shafts covered with gun-metal and 
connected with a large square iron gees at back of which is placed steel 
or other springs, then plates of india-rubber, compressed cotton, or other 
elastic substance, an iron yey being placed between. The whole is 
mounted on girders, and to iron shafts outside the ship suitable head 


n with a fixture on the machine bed, or by an arrangem: 
of levers from the com ing weight or equivalent mechanism. “The 
second shaft may be'self-acted similarly as just d if preferred. 
The motion for forcing off the bent iron as well as the retarn of the pins 
roy 2 be made self-acting. In this case the spring or equivalent isamade 
to force the bent iron off, when the mandril shaft is at rest after its 
return revo! The ing collar is'drawn back by means/of a 
lever, with a long. and short, end, the, long, end being connected to 
the sliding collar, and t end con by a rod toa vei 
quick-throwing cam on|the mandri! shaft. Immediately the mand) 
shaft begins to revolve, the pins are pulled back, and the last- 
mentioned lever is held by means of a catch till released by a projection 
on the mandril shaft immediately before the latter comes to rest; or 
equiyulent mechanism may be used to give self-acting motion to the 
me The pins are placed in position to give time for their being drawn 
k before the links can press them. 
83439. Cur Naits, W. Southwood, Birmingham.—Dated 4th October, 1875. 
The bar or plate is guided in a suspended frame, whose upper part par- 
takes of an oscillatory motion from an eccentric or other ap, ce driven. 
from the main driver or part, a timed to so travel that the 
covering cutter jaw takes off sufficient metal tomake a nail in each travel, 
the holder or jaw then discharging the nails, 
ou. — egenoee Gas Burners, H. Jewitt, Kentish Town.—Dated 4th October, 


This consists, First, in moulding and forming such burners, and under 
the Second, Third, and Fourth heads are described means for regulating 
the flow of gas; and, Lastly, refers to means for holding the chimney an 


lobe. 
Baal Carpinc Excines, 7. Whitham and J, Witham, Burnley.—Dated 
4th October, 1875. ; 

This invention consists in adapting a perforated cover to the licker-in, 
a cylinder, and rollers. 

8442. CLoo Buiocks, J. Robinson and J. Smith, Rochdale.—Dated 4th 
October, 1875. 

This invention consists, First, in preparing the blocks-for facilitating 
the marking and after processes ; and, Secondly, in a series of machines 
for finishing the soles by rotary cutters. 

3443, Drvine Fruit, B. A. Oakes, Hornsey.— Dated 4th October, 1875. 

This i i im, its in fruit driers ¢ in constructing 
a vertical drying chamber, in which is caused to revolve a series of trays 
or racks carrying fruit, hot air being passed through them while revolving, 
the heated yapour rising from the fruits being condensed and collected in 
pans at the top, 

3444. Nam Macuines, G. gs.— Dated 4th 
October, 1875. 

The said invention relates to machines for the manufacture of cut nails, 
and consists substantially in cutting two series of blanks at each revolu- 
tion of the main shaft, by meaus of one double and two single cutter 
stocks, froma wide sheet, The nail plate is fed to cutters carried by the 
stocks by means of suitable screws acting on the edges of the sheet or 
plate. An automatic feed rack is also used for supplying the sheets or 
plates to the cutters, 

3445. Raisinc Sunken Suips, J. 7. Parlour, Brooklyn.—Dated 4th 
October, 1875. 

The said invention is designed for raising sunken ships and other 
objects submerged in deep water, and is adapted for raising ships of the 
largest dimensions and small vessels or bodies. The invention will secure 
the ship or body to be raised and bring the same to the surface more 
speedily than the apparatus or machinery heretofore employed for the 
purpose, and is therefi less dependent on the. continuance of calm 
weather in securing the success of the operations. 

8446. Comaixen Enounes anv Pumps,.F. W. Crohn, Greenwich, and J. C. 
R. Okes, Maida Vale,—Dated Ath October, 1875. 

According to this invention a steam engine is combined with a double- 
barrelled pump, in which the buckets working in the two barrels travel 
togeth usly, and in which the water is drawn in at the end 
of one pump barrel and expelled from the same end of the other barrel, 
the opposite ends of the pump barrels being in communication with one 
another, so that the water or other fluid may always flow continuously 
in the same direction through both pump barrels, beth on the in-and-out 
stroke of the pump rods. 


pea. daa Sweerive Macuines, G. Case, Bristol.—Dated 4th October, 
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This invention has for its object to improve the construction of street 
sweeping machines to load the dirt as it is swept up into acart. For 
this purpose a revolving brush, or by preference two brushes, are 
to sweep the dirt up an incline into a gutter placed crosswise of the 
machine. The dirt as it is swept up into the gutter is carried the 
gutter by a series of buckets on an endless chain which lifts the dirt into 
the cart. 


$3448. Ain-cus Darts, H. M. Quackenbush, Herkimer, New. York.—Dated 
4th October, 1875. 
This lete specification describes the invention as follows :—It 
consists in driving 6 plug, pin, or other object of metal or a sufficiently 
hard material within the tube which constitutes part of the dart, and 
inserting between such plug and the inner periphery of such tube the 
strands of silk, bristles, or other material of which the tuft of the dart or 
other body of a brush, &c., may be composed, the result being that the 
plug or core being driven with t force into the tube. securely retains 
the tuft or bristles therein by friction or compression. 
8449. Sream Geverators, W. £. Gedge, Wellington-street, Strand. --Dated 
5th October, 1875. 
This invention relates to. generators for both fixed and locomotive or 
perelie engines; they may be vertical or horizontal. ‘These generators 
ave an interior fi with outer and inner return, or to-and-fro 








to act as a fender is fitted. The whole may be worked by capstan. 
one Vatves, R. Harlow, Heaton Norris, Stockport.—Dated 2nd October, 
1875. 

This invention consists in the construction of a valve with a plunger or 
piston head projecting from its seat, and in the provision of a bydraulic 
packing above the top of the valve. The object of the invention Stes to 
enable a rapid stroke of the valve under high pressures without danger 
from ‘pounding or injuring the seat cf the valve. 

8431. Execrric Bert Inpseator, J. A, Morton, Newcastle-on-Tyne.— 
Dated 2nd October, 1875. 

A small pendulum so formed and hung rear an electro-magnet as to be 
set oscillating when a current of electricity passes onward to the eléctric 
hell, indicates by the name or number painted on it the origin of the 
disturbance. The indicator re-adjusts itself, in a short time after the 
current of electricity is broken, by coming to rest in a vertical position. 
3432. Sewinc Macuines, G. F. Bradbury, Manchester, and H. Lomax, 

Over Darwen.—Dated 2nd October, 1875. 

This relates to the shnttles of sewing machines and to improvements 
connected with the spring guard of the shuttle and also to improvements 
in the thread slot on the top side of the shuttle. 

8488. Iron, W. Raineand J. Raine, South Hylton, Durham, and B. W. 
Kaine, Newcastle-u pon- Tyne. —Dated 2nd October, 1875. 

This invention consists in utilising the tank-waste. or residuum 
resulting from the manufacture of soda, by employing it in the manu- 
facture of ircn, as a fetling or lining tor the puddling furnace, as a 
bottom for the mill furnace, and by admixture with the molten iron in 
the puddling furnace. 

8484, Biscvirs, H. W. Hart, Sackville-street, Piccadilly.—Dated 2nd 

The said inventio ela th 

ne & nvention relates to the manufacture of biscuits which contai: 
the beneficial properties of tea, coffee, chocolate, or other similar stinful 
lants, and which are designed to be used under circumstances. where it 
is not convenient or desirable to have such substances prepared in theit 
usual liquid form. 
8435. Waite Leap, W. Lang, Glasgow.—Dated 2nd October, 1875. 

The feature of novelty which constitutes this invention is, manu- 
facturing white lead or ceruse in the manner hereinbefore set forth. 


oon, pnaine Fastener, £. Caldicott, Birmingham.—Dated 4th October, 


The principal feature in this invention consists of a cross bar of suitable 
material affixed to an ear-wire, so as to be removable or stationary, such 
cross-bar extending the width of the ear-wire or loop which passes 
through the perforation in the ear, the result being that an earring 
thus connected with the ear in consequence of the position of the 
cross bar with the ear-wire the parts when united prevent the earring 
from falling out. 

8438. Bexpino Links ror Cuain Harrows, H. Denton, Wolverhain 
—Dated 4th October, 1875. [ sey 

The mandril shaft is horizontal ; at the back end is a crank and pin, or 
equivalent fixed to the mandril shaft ; on the mandril shaft is a collar or 
collars for connection with a lever by which the mandril shaft is moved 
in the direction of its axis. The crank and pin or equivalent may slide 
on m6 instead of being fixed, when the lever instead of moving the 
mandril shaft moves the crank or equivalent. A second shaft is pinced 


of flame t h several cylinders superposed or otherwise 
arranged, and are provided with tank and feed pump having novel valves. 
The heat from ‘an auxiliary fireplace ignites gas, which in its turn 
igniting the smoke, makes these ¢ tors smok: ing if desired. 


$450. Utitisme Waste Heat, J. Erskine, Dalbeattie.—Dated 5th October, 
1875. 





This invention consists in placing a series of aunuli connected to each 
other with curved tubes in the base of the funnel. Through these the 
feed-water or steam to be heated is passed. 


3451. Securinc Brooms, W. Martin, Manchester.—Dated. 5th October, 
1875. 


A ferule having a screw thread turned on its outside is fixed on the 
bottom end of the broom or brush handle; the handle is then inserted in 
the broom or brush head by screwing in the ferule. 

3462. Raitway Covr.rnos, R. Hill, Heywood, T. Collingwood, Rochdale, 
and B. Coilingwood, Littieborough.—Dated 5th October, 1875. 

The inventors employ a swivelling hook which can be caused to fall and 
to release the link. The link can be propped in a horizontal position, and 
when run t the hook of another coupling raises it, and the hook is 
then locked and the coupling is effected. The hook can be released when 
a carriage runs off the line, and when applied to vehicles drawn by horses 
can be released when the horse runs away. 
$468. Privtixc rrom PLATEs oF Getatine, H. J. Haddan, Strand.—Dated 

5th October, 1875. 

Printing from plates of gelatine, gum, albumen, and other analogous 
bodies which are absorbent of water, with soluble colours known as dyes, 
in contradistinction to. those known as printing inks, the parts not 

quired to produce an impression having been previously rendered non- 
absorbent of water either by exposure to light, the application of a 

lating subst: , an opaque varnish or mat, or other suitable 








‘S 


means. 
84654, Mounts ron Tosacco Pirgs, J. Brown; Hwll.—Dated 5th October, 
1875, 

Forming the mount of two pieces, forming ch sor pt 
furnishing one with a hollow spigot projecting partly in the other. 
$455. Stare Workine Macuinery, J. P. De Winton, Carnarvon.—Dated 

5th October, 1875. 

Working the tables or tools by hydraulic pressure which is admitted 
and regulated by valve apparatus fitted with side or other admission 
valve, and ‘with a large and small eduction valve for varying the 


h 1, 





acne. Spring Sarery Vatves, J. Rochford, Cabra Parade, Dublin.—Dated 
5 1875. 


» 1875. 

This invention consists of a double casing or box divided transversely 
by a diaphragm, the lower portion of which is the valve box and the 
upper portion a casing covering a spiral spring for retaining the valve in 

ition. The spring bears upon a cup or guard resting on a. collar 

ed on the valve spindle and against a cap or cover forming the top of 
the casing. The cap or cover is so arranged that it can be screwed in or 
out of the casing to reduce or increase the pressure of the spring. The 
valve is provided with a spare lever in case the ‘spring should break, 
and also a suitable casing Iever in connection with the valve spindle. 





The features of novelty which constitute this invention consist in using 


aa vee For Snips, W. K. McMinn, Liverpool.—Dated 5th October, 





‘a flexible diaphragm worked by a spear or pump rod and working within 
a pump chamber or barrel. The portion of the pump chamber above the 

exible diaphragm & icates with suitable reversible inlet and outlet 
valves, and the portion of the pump chamber below the flexible diaphragm 
likewise communicates with suitable reverse inlet and outlet valves, the 
result being a simple and efficient double-acting forée pump. The pump 
is worked by a dise which has on one side an eccentric groove, and on the 
other side what the inventor terras a concentric groove. Either sides of 
the.disc may be geared to the pump spear or rod, the vertical ' action 
of the rod being insured by fixed guides which carry the head of the rod. 


8468. Revotvine Furnaces, H. Carrith and J. D. Wardale, Gatesheead- 
Dated 1875, 





on-Tyne.— 3 . 

This invention relates more particularly to the lass of furnaces used in 
chemical works,’ known as ball furnaces, but is also applicable to other 
revolving furnaces, and it consists in'arranging the bt I tings which 
encircle the furnace, and work in frictional contact with the supporting 
roHers, in such a manner as to admit of rings of smaller diameter than 
those ordinarily required being employed, whereby increased facility is 
afforded for their ical e by the usial and well-known 
processes. 
$459. Skate, P. D, Hedderwick, Glasgow,—Dated 5th October, 1875, 

The feature of novelty which constitutes this invention is, the new, or 
improved skate constructed in the manner set forth. 

3460. Gavces, C. Bmett.and B. Angel, Bristol.—Dated 5th October, 1875. 

The feature of novelty. which itutes this i tion ding 
indicators or gauges with a vessel containing colouring matter as and for 
the purpose set forth. 

8461, Srampinc Merais, J. Hardisty, Manchester—Dated 5th October, 
1876. 


iv. 

This invention consists in the use of a sliding hammer which is 
st d through the medium of arms capable of moving outward. 
3462. Sewinc Macuines, W. Hillman, Coventry.—Dated 5th October, 1875. 

The invention relates, First, to an improved mode of actuating the 
needle bar ; Secondly, to the mechanism for actuating the feed wheel ; 
and Thirdly, toa devize for holding the shuttle in ite place against the 
face of the feeding wheel. 


3463. Surt Fronts, 7. P. Burke, West Mackney.—Dated’ 5th October 
1875. 











This invention consists in weakening certain parts of the front by | 
making them of thinner material than the main portion of the front, so 
that the weaker parts will first give way and thereby prevent the other 
parts creasing. 

3464. Sroreine Borries, F. J. Halsey, Cornhill.— Dated 5th October, 1875. 

This invention has for its object improvements in stopping bottles. 
The stopper is formed of a cap of vulcariised india-rubber to enter the 
mouth of a bottle, and has a projecting flange to come above the top of 
the mouth. Above this flange isa disc of metal; this disc has a stud- 
headed projection on its under side over which the cap is ‘sprung, and the 
cap is thus secured to the dise. Upon the top of the disc are steps cr 
projections which stand up from it. When the stopper has been inserted 
into the mouth of a bottle it is'secured by a loop or band of wire being 
sprung over the steps or projecti above tioned 
3465. Exrracrinc SuGar rrom Sugar Cant, D. Allport, Fenchurch- 

buildings,—Dated. 6th October, 1675. 

This provisional specification describes the reduction into pulp or 
powder of sugar cane megass, the saturation of such pulp and the expres- 
sion therefrom of its fimd particles, aa well as the drying of the cake 
resulting therefrom for fuel or paper steck in the manner described. 
3466. Lames, W. Prosser, Chelsea.—Dated 6th October, 1875. 

A new arrang and bination of electrodes and the manipula- 
tion of the electric current between the battery and the light. 

3467. Bricks rrom Suac, D. R. Caddick, Middlesbrough-on-Tees.— Dated 
6th October, 1875. . 

The machinery embraced by this invention consists of a circular table 
or wheel, on the outer circumference of which are placed mould guides 
in which moulds work, and which latter are respectively brought under 
the slag hole or tap of the furnace and filled with slag, the moulds being 
emptied when the slag is sufficiently set. 

3468. Coatine Metatric Suzets, 7. H. Johns, Rhymney.—Datéd 6th 
October, 1875. 

According to this invention a single flat:metal bath is employed through 
which the sheets to be coated are | horizontally, or nearly so, from 
end to end. The said bath serves also to carry 4 pair of adjustable V edged 
planishers and drawing rolls, which are mounted in adjustable slides 
between the sides of the bath at one’ end. Endless wire ropes take off 
the finished plates as fugit as they leave the machine. By this arrange- 
ment three of the baths at present employed are dispensed with, four 
handlings of the plates are saved, and the number of waste plates pro- 
duced is considerably reduced, whilst at the same time a great economy 
of labour is effected. 

3469. Fine-proor Sares, J. R. Hosmer, Queen Victoria-street.—Dated 6th 
October, 1875. 
This* provisional specification describes constructing of portable fire- 
f safes or caskets and of wardrobes, fire-proof cases of pigeon holes, 
and of fire-proof closets for buildings in an inexpensive manner, so that 
from their low cost they may be purchased by all classes of people. 


3470. DirrerentiaL Putters, H. D. Gouch, Handsworth, and 0. Altree, 
Aston.— Dated 6th October, 1875. 

This invention consists in arranging or reeving the rope of the differen- 
tial pulley, and of automatic mechanism for nipping or binding th 
upon the pulley for sustaining the load when required. The rope 
is reeved or arranged around the differential pulley by passing it twice 
around the larger pulley and twice around the. smaller pulley, se as to 
form four ‘depending loops. Upon the three inner loops a lower pulley 
having three Sheaves is placed, the sides of the outer loops within which 
the other loops are situated forming respectively the hauling and lowering 
ropes. The hanism for ining the load consists of an oscillating 
frame turning on a centre below the differential pulley. This frame 
carries at cacb end a double reel or roller, tlie ropes around the pulley 
being situated between these reels. On the load being raised becom 
stationary the pressure of the ropes on the reels brings the oscillating 
frame into action, and its reels are moved in opposite directions, and the 
ropes. between thera are tightened cn or made te\nip the differential 
pulley, and thereby made to sustain the load. On pulling the hauling 
side of thd rope the oscillating frame is taken out of action. A zig-zag or 
undulating groove may be made in the acting surface of the larger groove 
of the pulley, to give a greater hold upon.the rope. 

3471. RoLtine, STRAIGHTENING, AND FrxisHINc Bars anp Tusss, J. 0. 
Butler ond'A. E. H. Be Butler, Kirkstalt Forge, Leeds.—Dated 6th October, 
1875. 

This invention relates partly to the machitery fer rolling, straightening, 
and finishing bars or tubes of iron or other metals, for which letters 
patent ‘were granted to James Robertson in 1869, No. 3677, and to George 
Walter Dyson and Henry:Arthur Hall in 1870, No. 2856, and it consists 
in the addition of an ad’ le table to each side of the rolls of dises. 
These adjustable tables are also applicable to other i . Also in 

application of a windl for feeding the bars or tubes to the 
machinery. Also in passing the bar or tube through an acid bath. Also 
in applying to the machinery a table or rocking frame, on which the bars 
or tubes are cooled. 

3472. Barrery Guns, B. J. B. Mills, Southampton-buiidings.—Dated 6th 
October, 1875. 

The subject of this invention isa battery gun or machine gun designed 
for military purposes, which has any desired number of barrels arrarg 
side by side ina horizontal breech block, and which is supplied with 
cartridges automatically by means of a hopper. 

3473. Bore Hotts, J. A. Bosworth, Leicester.—Dated 6th October, 1875. 

This invention has for its object improvements in apparatus for making 
bore holes for wells or for other purpuses, and is applicable to the system 
of boring in which the work is performed by the rotation of the drill or 
cutting tool. 

3474. Comp:ne Corton, 7. Knowles, Bolton.—Dated 6th October, 1875. 

This invention relates to the Heilmann machine, and refers to the use 
of the tension of the sliver when present for preventing the stop motion 
from coming into operation. 
$475. Revizevinc tHe TRarric or OvERCROWDED BrincEs, C. Baylis, 

Poultry.—Dated 6th October, 1875. 

The object of this invention is to effect the desired relief to the carriage 
traffic in such a manner that the whole width of the structure shall be 
available for this traffic, while the foot passenger traffic shall be provided 
for by means. of lateral viaducts constructed in such a manner as 
detached from the bridge, and so as not to interfere materially with the 
view of the same from either side. 

3476. Boots, A. Turner, Leicester.—Dated 6th October, 1875. 

The object of the present invention is to dispense with the use of tabs 
or loops made of webbing, and which are not only ugly in appearance, 
but are clumsy to the ley just above the ankle, and sometimes press on 
and burt the wearer. Instead ofthe webbing tabs or loops he forms aloop 
both at back and front out of the strip of leather which usually covers 
the back and front seams on the outside of the boot. 

3477. Pives or Stoppers ror Tues, J. J. Arrowsmith and H. Ferguson, 
Liverpool.—Dated 7th October, 1875. ? 5 

This improved stopper consists of a bolt with a shoulder formed at eack 
end. On this two discs or washers nearly the size of the intended tube 
are threaded, and are so shaped that when pressed close together there 
is an annular V- ve between them, in which is inserted an india- 
rubber ring with Beveled faces. The apparatus is pushed into the tube 
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till one of the rings passes the leak, when the pressure of the steam or 
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Vassets aT Sea, G. A. Laws, Tynemouth.— 
describes a mode or modes of 
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lenses, arranged right 

ig at to 
to reproduce on 
scale upon a canvas, linen, or ground glass screen. Two 
fiectors fi itable manner may be used to reflect 
light on to the object and reflect same by the lenses on to the 


FeeF 





screen. 
3481. Creanme Gram, 8. 8. Allin, Middleton, Cork.—Dated 7th October, 


1875. 

The em it of a series of inclined planes capable of adjustment, 
passing over which the grain is subjected to currents of air. The employ- 
The copie — co a texture of sm 

e employment of a ventilating surface composed of s' strips set on 
edge and fixed apart, so that air and offals pass The angie - 


Mowine Macurines, 2. Hornsby, J. B. Phillips, J. 
Innocent, and G. T. Rutter, Spittlegate Ironworks, Grantham.—Dated 
ith October, 1875. 








tre; also carrying 
inclined shelt, the outer side of the platform, upon 
@ joint to allow of its raised or lowered; also an arrangement for 
controlling the raising or lowering of the finger bar. 


3483. Pewrixe Texte Fasrics, J. H. Johnson, Lincoln’s-inn-felds.— 


Dated 7th October, 1875. 
This invention relates to cylinders employed in machines for 
, and it consists chiefly in the 


pose, but the invention also embraces peculiar means of applying the 
rubber to the cylinders. 
3484. Lusricatinc On, G. Chapman, Queen Victoria-street.—Dated 7th 


to improvements in the manufacture of 

lubricating oil or compounds by which a new and useful composition of 

and for other purposes is produced. 

ling to this invention certain secretions or matter 

by from the joints, feet, and other parts of animals 

when mixed with animal and other oils or fluid can be used to great 

advautage for lubricating machinery, and for other purposes. 

$3485. Bicycies, W. 0. Aves, Camden Town.—Dated Tth October, 1875. 

The features of novelty in this invention consist in the construction of 

cle frame or backbone, having centres formed to connect to front 

the axle and nave of 


wheel in one soli connecting of spokes to the nave by 
the stud nuts, and ni nuts, which screws up the spokes to the 
rim of the wheel, thus the wheel in perfect truth and tension. 
Also the double-! made of solid steel wire, and the heliow 
tube spokes with heads in same, consists of great strength with 
com 
3486. Coverine Metats, 4. M. Clark, Chancery-lane.— Dated 7th October, 
1875. 


The invention consists, First, in galvanising iron first with zinc and 
then with lead, so as to render the the action of 
see: Sr ants oe 


sess.  epamened W. Simmons and A. Brown, Renfrew.—Dated 8th October, 
875. 

The features of novelty which constitute this invention are, First, the 

arrangement and construction of the bucket chain links and bucket back. 
, the continuous sheet of bars or laths for closing the bucket 

ladder well. 

8489. Corrox, R. Jackson and W. Winders, Lancaster.—Dated 8th October, 

1875. 

This invention relates to the construction of the apparatus employed 
for producing the diff jal motion of the tube or bobbin in slubbing, 
intermediate and roving frames and other frames used in the preparation 
ef cotton and other fibrous materials for spinning as a substitute for the 
concave and convex drums (commonly called cone drums) ordinarily 
employed for that purpose. 

8490. Dry Sime ror Gas Frirrinos, J. P. Lakin, Birmingham.—Dated 8th 

October, 1875. 

A tube which forms the outside of the gas fitting is provided, and is 
bored to the required size in any suitable manner. There is next pro- 
vided the inner tube, at the top end of which the inventor secures 
a metallic which has fitted upon it one, two, or more independent 
bevelled edged rings, similar for the most part to metallic pistons as used 
in steam engines. 

8494. Sream Gewenators, N. J. Suckling, Aberdeen.—Dated 8th October, 
1875. 

This invention has reference to water tube g tors or sectional 
boilers in whizh the generating tubes are placed over the fire in an inclined 
or horizontal position, the flames and heated gases enveloping the tubes 
on their way to the stack or funnel, and the water to be evaporated being 
within the tubes. The provisional specification describes, among other 
improvements, fitting a bent pipe or nozzle in the heads which connect 
the generating tubes, the mouth of the pipe or nozzle being directed 
down the inclined tube. Also a new form of nut or coupling to connect 
the heads together. 
$3498. Uriuisinc Compressep Arr, W. R. Lake, Southampton-buildings — 

Dated 8th October, 1875. 

In the specification of former letters patent bearing date the 9th 
November, 4.D. 1872, No. 3338, prea ment: described a — ated 
engine actuated b: Pp d air un pressure. presen 
invention relates co improvements upon the same. The said invention 
consists essentially in heating the compressed air at the moment of its 
introduction into the motive cylinder in mixing it with a certain quantity 
of vapour of water at a high perature, whereby it is expanded as 
much as the vapour itself, while preventing the ,reat cooling to which 
there is a tendency, and the quent inconveniences. Moreover there 
is a material augmentation of the quantity of work obtained from a 
given gaantity of air, and he prevents leakage at the movable joints of 
the pistons and valves. 

3499. Crossinas or Ratuways, C. Piehlier, Camden-square.— Dated 8th 
as tas punpane te yinae of thowill 
‘or of the 
or suitable Jengths of Pails are substitu 
carriage which is arranged to traverse a suitable distance across the line 
so as to remove the sections or lengths of rail from the main line of rails, 
and at the same time replace them by other sections or lengths of rails to 
make up the line of rails ready to conduct the trein of carriages 
travelling thereon in the direction required. 


3503. Feepinc Steam Borers, D. Dowll, Lambeth.—Dated 8th October, 
1875 


@The invention consists in using two vessels which alternately receive 
and disc! the water into the boiler; the two vessels are fixed on one 




















points and wage sections 
, mounted upon a platform or 








trunnion which oscillates in bearings; the full vessel being heaviest falls to 
oo arent ponies cn eioes Can Geant one te She Stahest pneitan; He 
trunnion thus oscillates by means varying weights of the vessels, 
and by its movements and closes the communication 
with boiler and wii pppn 5b e air is allowed to escape 
from the vessel by means of a coc th a weighted handle. 
$504. Warmine Rarway Carriacers, WV. R. Southam buildings. 
—Dated 9th October, 1875. oes — ih e 
ee _ is the producti BBP mag ey tne 
or compound for warming vehicles em: ‘or transport 
Pp on railways and roads, Tne basis ot the eaid 
combusti pound or position is the tan or bark of carbonised 
wood, which is mixed with a small quantity of nitrate of lead or spirit of 
nitre, slacked lime or loam. 
os Guam Box-1rons, G. Asher, Balsall Heath.—Dated 9th October, 
to this invention the lid moves horizontally 


According 
uncover the box iron and swivels upon the chimney as a centre, the said 
See ees ae a circular hole in the lid takes. The 
e an 











handle are fixed together and to the box iron by a single 
screw or rod and nut, the —~ or rod being through 
holes in the chimney, the ho! pe ee le, and through 
an uj tat the heel end of the box iron. Instead of the lid swivelling 


on chimney the lid may swivel on the upright at the heel end of the 
box iron. By this invention the lid is jointed and the several con- 
nected to the body of the box iron ina simple and inexpensive manner, 
the parts requiring no drilling, tapping, or 

3516. Conpensine Steam, J. H. Johnson, Lincoln’s-inn-fields.. Dated 9th 


October, 1875. 

This invention has for its oo improving the conditions of surface 
condensation by diminishing resistance to be overcome by the circu- 
lating water by effecting the circulation in a simple manner during the 
intervals of rest of the engine or the vessel or ship, and also insuring the 
perfect tightness of the joints of the condenser by means of a special 
arrangement. 

3520. Sewixe Macuines, W. A. Blake and G. Moss, Bermondsey.— Dated 
11th October, 1875. 

To make a perfect stitch by each to-and-fro motion of the shuttle 
instead as heretofore uiring both motions for to form one stitch. 
Shuttles doubled ended. New lever feed quite silent. Parallel bar for 
needle cam guide. New presser foot lifter. New material for wheels and 
teeth of wheels for sewing machines. New method of winding bobbins, 
and new pattern for bobbins. 

3549. Brercu-Loapinc Fine-arm, & Piel, Rue Richelieu, Paris.—Dated 
13th October, 1875. 

The leading features of novelty in this improved fire-arm are, First, the 
combination of the 4 of the lock comprising a jointed r guard, 
having an eccentric head, a bolt which keeps the barrels and cocks 
or sets the strikers ; cylinders containing the strikers and their springs, 


and the 
without the express wish of 
nate betag Selied cudivaly aguhass tas Sheth ; and Peasy, ths ponssel 
en iy e stock ; and Fow , the gen 
combination of parts . a3 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTs. 


(From our own Correspondent.) 


THE industries of South Staffordshire have been scarcely at all 
benefitted by the quarterly meetings of last week. As I notified 
you at the time, the Wolverhampton meeting opened with an 
announcement by the representative of the Lilleshall Company 
that the pigs of that well-known Shropshire house had been 
reduced 10s. a ton, making cold blast £5 10s. and hot blast £4 5s. 
This, it will be remembered, had been heralded by a drop in the 
quotations of the Cannock Chase Colliery Company of from 6d. to 3s. 
von ton. It was fairly inferred in Wolverhampton that this action 

ving been taken by two firms who occupy a rey wy ae ae | in 
their respective industries, similar reductions must be declared by 

ing firms in other parts of this district; and not a few 
believed that en the morrow at the Birmingham quarterly meeting 
further reductions would be declared. The expectation was not 
realised. At a private meeting attended by a few leading firms 


preparatory to the opening of business on "Change, Mr. E. Fisher 
Smith, the tative of the Earl of Dudley, announced that 
it was his lordship’s intention to make no reduction in the prices 


either of coal or iron. By the terms of an agreement come to 
before the Mayor of Birmingham in July, 1874, at the close of the 
last colliers’ strike, alterations in colliers’ wages are made to depend 
on the selling prices ‘‘as quoted in the Earl of Dudley’s circular 
for coal east of Dudley.” Lord Dudley’s position, therefore, pre- 
vented any reduction in the wages of the miners ; and without a 
reduction in the wages of the miners there could be no reduction 
in the price of coal, even supposing that there were colliery pro- 
prietors ready to take a different course to that pursued by their 


When, therefore, the buying and selling of the day , it 
began under a wet blanket ; it was declared that what are known 
as the marked bar firms of the district had determined to uphold 
prices on the level of £10. The meeting was very largely attended, 


and there was ly a buyer in the room who did not hold the 
confident ex tion that he would be able to place his specifica- 
tions on the basis of £9 for marked bars. When it was ascertained 


that this could not be done, there was much complaining, for men 
had come p’ to do a fair stroke of business. I do not remem- 
ber any Birmingham quarterly meeting, certainly for a year and a- 
half past, at which there appeared to be a larger number of speci- 


fications for distribution in the hands of customers. At 
£10 they would not give them out. Some buyers from a distance 
dec that they would take them back and place them in Lan- 


P 
cashire and Scotland in particular; others that if they should be 
compelled to place them in Staffordshire, they would not so place 
them until they had made a vigorous effort to get the quantity 
which they require elsewhere—and they would certainly not give 
ther. out so long as quotations remained unreduced. 

There were other customers who spoke under a sense of dis- 
appointment which made their complaints a little unpleasant. 
These were the men who, having, they said, been led to expect a 
drop in prices, had ordered “subject to quarter-day rates.” Of 
course leading makers declined to admit that they were responsible 
for the views which such customers had entertained. The outcome 
of the whole meeting was most unsatisfactory. Very little busi- 
ness was done, and would-be buyers left in ill-humour. At this 
no great surprise should be expressed, inasmuch as some of them, 
anticipating a — in materials, had themselves declared reduc- 
tions in the products for which those materials were required. 
Among the latter class were certain large tool makers. No doubt 
some iron was to be had at lower rates than were before quoted. 








which has not been lighted for twen ears ; and 
John Jones and Sans here two ata A tes Wi ™ bond out of 
blast, but is in course of rebuilding, and when ed it will be 


the largest in South Staffordshire, The number of furnaces 
blowing is about half that which is usual at this season of the yor 
in Ce sa times, 4 

in Birmingham, and on the day before in W, . 
aay i was scarcely more than Ye a formal oe 
The bulk of the works were declared to be standing, the specifica. 
tions which had been received during the week ha been insuffi. 
cient to enco' proprietors to re-start, even on the Wednesday 
night. During r week it is not usual to begin before that 
time, but the number of works which will this Easter be standing 
throughout the whole week will be larger than for several Years 
past, There seemed very little difference of view relative to what 
may be expected before the quarter is much older. The great 
majority of buyers said they were sure that when April is out, and 
the new mill and forge wages terms come into operation, the reduc- 
tion which they looked for at quarter-day will be d No 
opinion is expressed here. It was beyond ite evident that not 
a few ironmasters regretted the position, and that the announce- 

prices and in colliers’ w would 


ment of a drop in the crucial 

be welcome. When colliers’ wages have been brought down, they 
hope to be able not only to get their coal at a lower figure, but 
likewise their pig iron ; thus to encourage in some sort the expec. 
tations of buyers of the finished product. The future in the 
matter of = lies with the Earl of Dudley, and so long as that 
remains a factor, careful men will refrain from forming any posi- 
tive opinion. 

The demand for coal for household fpurposes has somewhat 
improved, and prices remain unaltered, viz., best thick coal, 18s,; 
furnace coal, 13s.; lumps, 12s,; and engine slack, 5s. 6d, per ton, 
loaded into boats, railway wagons, and carts at the collieries west 
of Dudley. The expense of raising coal is so great when compared 
with former years, that it leaves little profit to pit proprietors for 
their outlay and contingent exponen. A meeting of the coal- 
masters is expected to be called shortly to consider the question, 
and it is still probable that some alteration may be made in prices, 

The workpeople are widely di ing the lition of affairs in 
the iron market. The operative ironmakers, who are 
suffering for want of employment, express themselves in print as 
chagrined and disappointed; certain miners’ delegates, on the 
other hand, laud the Earl of Dudley for the course which he has 
taken, the view of the delegates being that prices are low enough, 
and that it only needs firmness on the part of producers to compel 
buyers to give out on producers’ terms orders which they must 
presently distribute. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE anxiously expected quarterly meetings of the iron trade are 
now over, but the results which some sanguine individuals antici- 
pated have not followed, and the market here is as flat and depressed 
asever. The Manchester weekly meeting on Tuesday was only 
— attended, and no business worthy of any notice was trans- 
acted. Lancashire makers of pig iron are, if anything, a trifle 
easier in their prices, No. 3 foundry delivered into the Manchester 
district being now quoted at from 61s, to 62s, 6d. per ton, and 
No. 4 forge at about 60s. per ton, but there is still no new business 
coming to hand. Makers’ — for Cleveland iron delivered 
into this district are tolerably firm at about 57s, 3d. to 57s. 9d. 
per ton for No. 3 foundry, and 1s. per ton less for forge qualities,but 
merchants who continue to undersell in the market are offering 
generally at 6d. per ton below makers’ prices, and I have heard of 
one or two “ bear” transactions at extremely low figures. The 
finished iron trade continues exceedingly dull, and there is a 

neral impression here that a mistake was made at the Birming- 

am meeting in not reducing the price of marked bars at once 
instead of waiting until the lst of May, when it is fully ex 
the reduction will have to take place. The consequence is that 
buyers who are still able to keep out of the market, continue to 
withhold their orders until further concessions can be obtained, and 
there is absolutely little or nothing doivg, with prices nominally 
ranging from £7 5s. to £7 10s. per ton for ordinary bars delivered 
into this district. 

The ironworks generally continue very quiet, and in consequence 
of the absence of orders, some of the forge proprietors have taken 
advantage of the holidays to close their establishments for a fort- 

ight or so. 

the coal trade there is very little change to notice, except that 
the Easter ——t have tended to unsettle business to some 
extent. The pits have been closed fora while, and as, in addition 
to this, the railways have been so occupied with passenger traffic 
as temporarily to stop the transit of coal, supplies in the market 
have not been quite so plentiful, and where stocks have run out 
there has been rather a pressure on the part of consumers. This, 
however, is no indication of any improvement in trade, which 
continues to be generally characterised by a want of animation 
and a weakness oF veg Although there is no material alteration 
in the quoted ues, these, as I have pointed out in previous 
reports, are no safe guides to actual values, and there is a very 
keen competition for any large orders in the market. 

The shipping trade continues very flat, and it is enly in common 
—_ sorts, at extremely low prices, that business to any extent can 

one, 

In consequence of the present extreme depression in the coal 
trade, several of the large colliery firms in the Wigan district are 
closing some of their pits altogether for the present, discharging 
both the top and bottom men, as they find it impossible to work 
them at a profit in the existing state of the market. 

pat questions are at present agitating several of the Lanca- 
shire districts. On Tuesday a meeting of delegates representing 
the men in the Bolton, Bury, and Rochdale districts, was held at 
Kersley for the purpose of receiving the reports of the men who 
had been deputed to come upon the colliery proprietors with the 
view of inducing them either to make the soleolien 15 instead of 
20 per cent., or to refer the whele question to arbitration. Both 
of these proposals, however, had been declined, and some of the 
men urged a strike, but this did not meet with general favour, and 
ultimately it was decided to adjourn the meeting until a communi- 
cation was received from the executive of the National Miners’ 
Association. The proposed reduction in the Tyldesley district has 
been so strongly opposed by the men, on the ground that no action 
should be taken until the Wigan masters also move, that it has 

n decided to keep the pits open and to renew the notices. In 








Certain good qualities changed hands at 5s. under the quotati 

of a fortnight previously, whilst some classes of iron were to be 
got at as great a difference as 20s. under the quotations of Christ- 
mas quarter-day. For — some sheets of the = gauge, 
for which three months ago £11 was required, were, on Thursday, 
bought at £10. Still that figure must be viewed as an exceptional 
quotation. 

Best Staffordshire pigs were easier to the extent certainly of 5s, 
inasmuch as iron which had been held for £4 10s. was now altered 
to £4 5s. With that reduction mill and forge proprietors declined 
to be satisfied, and they bought hardly at 

There are as yet no indications of a revival in pig iron, nor can 
there be until a more favourable state of affairs prevails in the 
finishedfiron trade. Only 39 per cent. of the furnaces erected are 
now in blast, for I learn from a return just gy mee by Messrs. 
Charles Ryland and Sons that there are 148 furnaces built, of 
which 58 are in operation, leaving 90 out. This compares unfavour- 
ably with the other great pig iron producing centres. Thus, Scotland 
has 118 blowing out of built ; and the North of England, 118 
out of 158. From Wales no authentic returns are ved ; but 
the pi ion is undoubtedly larger than in Staffordshire. Messrs. 
Ryland state that Messrs. W. and J. 8. Sparrow and Co, have 


ulled down their furnaces at Stow Heath; that Messrs. W. and 
i have four furnaces out of blast at Crookhay, one of 


. Firmstone 





the Wigan district a reduction of wages is again being talked 
about, but nothing definite has yet been done, although it is not 
improbable that an effort will be made to call another meeting of 
a Association, at an early date, to consider the 
matter. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE colliers’ dispute has at length entered upon a phase which 
leaves the question solely on the merits of the cases presented by 
either side. After a good deal of di ion, mass meet- 
ings in various parts of the two counties, and several meetings of 
the council of the miners’ association, a final interview with the 
employers took place at Sheffield on Tuesday afternoon. There 
were present on behalf of the finance committee of the South York- 
shire and North Derbyshire Coalowners’ Association, Limited, Mr. 
Charles Markham, Stancley Ironworks and Collieries ; Mr. A. M. 
Chambers, Thorncliffe Ironworks and Collieries ; Mr. J. Stores 
Smith, Sheepbridge Ironworks and Oollieries; Mr. Charles 
Tylden Wright, The Shireoaks Colliery Company; Mr. W. 
Pepper, Monk Bretton Oolliery; and Mr. Parsonson, sec- 
retery of the association, The deputation from the miners 
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iation consisted of the two secretaries, Messrs. J, Frith and 
smernappell, Mr. David Moulson (president of the miners’ associa- 
tion), Messrs. J. h and T. Slater. The deputation informed 
the committee that their (the miners’) council had decided to offer 
to submit the whole dispute to arbitration, providing the employers 
would not agree to reduce their demands to 74 per cent. from the 
advances given since 1871, The committee declined to agree to 
either proposition, and expressed the determination of the coal- 
owners to enforce the full drop of 15 per cent, There the matter 
ended, and the deputation went away without having s' in 
bringing about any change whatever. It is thus fully 
apparent that the struggle must go on as long as the 
men can hold out. Their funds, as I have before stated, 
are not ina good condition; indeed I hear it remarked that if 
all were equally divided now amongst the 16,000 or 17,000 
members of the association the division would not realise 25s. 
per member, and in order to reach even that the colliery and offices 
must be reckoned in, The executive, however, are said to con- 
template making an application for assistance to the Miners 
}-....onal Association, to which, it is stated, they are entitled now 
that their offer of arbitration has been refused by the masters. 
The employers maintain their previous contention that the trade 
is so dull that nothing can possibly give it any chance of reviving 
except the enforcement of the full reduction, and they are cons3- 
uently firmly resolved to make no other terms. They state that 
since October, 1871, the men have received advances amounting 
to 574 per cent., of which they are still enjoying 274 per cent. 
after three reductions of 10 per cent. each, Even if they now 
agreed to the proposition of the employers, they would 
still have 84 per cent. more than in 1871. With these 
widely diverging views of the situation, it is not to be 
expected that any settlement is likely to be made as yet, unless 
the men ‘give in, The unionists at Staveley received their first 
week’s payments from the union on Tuesday, at the rate of 8s. per 
man, with 1s, for each child in the case of married men. The non- 
unionists are without support, although they are very numerous in 
several parts of the district. To make the irony of the situation 
complete, it may be stated that the men employed at the colliery 
of the Miners’ Association, Shirland, have also struck against the 
reduction of which notice had been given. This predicament is 
awkward|for the executive, inasmuch as they are both the employers 
and the servants of those employed. 

Now that there is a clear and evidently irreparable breach between 
the two parties, I have thought it desirable to endeavour to form an 
approximately accurate idea of the number of men out on strike. 

uch has been written on thesubject, locallyand elsewhere, but I have 
not seen any positive or approximate return of the number of men 
out. So far as I have beenable to procure returns, they are as 
follows, beginning with the South Yorkshire collieries :—Thorn- 
cliffe, 1000 ; Wharncliffe Silkstone, 950 ; Hoyland Silkstone, 170 ; 
Old Oaks, 540; New Oaks, 500; Wombwell Main, 400; Wooley, 
360; Dukewood, 15; Tramway Drift, 16; Church-lane, 1087 ; 
Sovereign, 361; Higham, 59; Monk Bretton, 510; Pinder Oaks, 
202 ; Old Silkstone, 14 ; Black Horse, 67 ; Hall Royd, 160 ; Darley 
Main, 95 ; Swaithe Main, 400; Edmund’s Main, 290 ; Hodroyd, 
28; Nunnery Collieries, 1500 ; Birley Vale, 1000 ; Manvers Main, 
600; Denaby Main, 600 ; Roundwood, 500 ; Skinner and Holfords, 
57 ; Dropping Well; 250; The Holmes, 900; Carr House, 400 ; 
Aldwarke, 400; Fence, 300; Orgreave, 240; Newhill Main, 100 ; 
New Staveley, Aston, 250; Aston Main, 140; and Greasborough, 
60; thus making the total out in South Yorkshire, broadly 
speaking, 14,581. In North Notts there are 800 men out 
at Shireoaks, and 1000 at Kiveton Park; a total of 1800. 
In Derbyshire the particulars, as closely as I can obtain them, 
are these: Shirland, 350; Boythorpe Co.’s Remshaw Pit, 
400; Clay Cross Collieries, 2500; Holnwood, 500; Wingerworth, 
800; Seeley’s Tibshelf, 1000; Pilsley, 800; Monkwood, 270; Unstone 
Collieries, Rangley’s, Summerley and Rhodes’, 1200; Staveley 
Collieries, 2500; Blackwell, 1500; Seeley’s Birchwood and Cotes 
Park, 1000; and Oakes and Co., 1500; a total for Derbyshire of 
14,320; making altogether in the three counties something like 
30,601 men out of work. There are not more than 16,000 or 
17,000 of the whole number members of the union, so that it is 
hardly likely that the non-union men will hold out very long. 
There are, in addition, more than thirty collieries still working, 
including several of considerable productive power, such as the 
Brightside, Tinsley Park, Warren Vale, Thrybergh, and Kilnhurst 
pits, on the understanding that the men will agree to the general 
reduction. In theiron trade here, there has been no particularchange 
since my last report was penned. Most of the works closed either 
on Thursday or Saturday last, and many have not yet re-opened. The 
Atlas and Cyclops establish ts, for i , will remain closed 
all this week for stock-taking and other purposes. The men were 
all discharged on Saturday (except the nine hours’ men), and will 
not beallowed toresume work excepton theemployers terms—which 
will mean a reduction of 10 to 15 per cent. allround. No positive 
intimation has, at the time of writing, been given to the men, but 
it is likely to be made known to them when their “‘ week-in-hand” 
wages are paid on Friday or Saturday. 

There is very little inquiry for pig iron, and none for merchant 
qualities, 

The stee] trade is quiet, no work having been done from Satur- 
day up to Wednesday morning. 

Some few of the hardware industries are fairly well engaged, 
but in various branches of the cutlery trade, wages are being 
lowered without disputes arising. The file trade is still excessively 
depressed. 

Owing to the probability of the miners’ strike being of prolonged 
duration, Messrs. Newton, Chambers, and Co., of the Thorncliffe 
Ironworks, have decided to damp down their two large blast fur- 
naces on Saturday, whereby one hundred men will be thrown idle. 
The Parkgate Iron Company have served a large number of their 
men with notices, whereby their services may be dispensed with at 
any time if fuel becomes scarce. The Midland Ironworks are 
closed for a fortnight for repairs. The ironworkers at the North- 
field Works have received notices of a reduction of fifteenpence per 
ton on puddling after April 29th, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Noruine of importance has transpired in the commercial or 
industrial condition of the North of England since the date of my 
last report. There was only a very limited attendance on “Change 
at Middlesbrough this week, and the amount of business done was 
almost nil. The quotations generally referred to were the same as 
those of the preceding week, No. 3 being offered at 48s. to 48s. 
6d.; but buyers were not inclined to offer so much as that figure, 
and there was con uently an almost plete stagnation of 
business so far as pig iron was concerned, It isnot expected that 
there will be any material variation of prices for some time to 
come. To this fact both buyers and sellers have largely made u 
their minds, and the latter are feeling rather down in the mout 
overa condition of things that appears to get worse day by day 
instead of looking better. 

The troubled state of political affairs on the Continent, and 
especially the complications connected with the Eastern question, 
have rather tended to unsettle business. There is not likely to 

much money expended on public works in Russia, Turkey, or 
Austria, until there is a more definite prospect of quietude and 





whether as regards railways, public waterworks, or other schemes 
that require the use of a quantity of iron, Altogether it may be 
temarked that there is no real break in the cloud of adversity 
which has so long hung over the district, and it is impossible for 
even the most prescient and far-seeing to determine when thin 
will take a turn. There is a sense of indefinite foreboding through- 
out the district, that is almost fatal to the commercial confidence 
that was formerly so thorough and so essential to the successfu 








conduct of such a large and widely ramified trade as that carried 
on in Cleveland. - It is a common thing to hear business men 
remark to each other that we have not yet seen the worst of the 
struggle, and capitalists sepest disposed to husband their resources 
as much as possible until they have an opportunity of investing to 
better advantage than the present. There are very large, and 
indeed almost illimitable resources in the district, but these are 
now as carefully conserved and locked up as they were formerly 
lavished on schemes that have proved ill-ju and al ive, 

No improvement has yet become manifest in the rail trade. On 
the contrary, the orders ee By! hand are very few and of 
limited extent. The works of the Darlington Iron Company are 
doing a little better than they did. The small rail mill is fully 
employed, and the company expect to be able to set on their 
second rail mill in a very short time. They have now specifica- 
tions in hand to keep these mills onplen for some time. The 
other works in the district engaged in the rail trade are doing 
very badly, The works of the Britannia Iron Company are almost 
at a standstill, and the works of the North Yorkshire Iron Com- 
pany, the Stockton Rail Mill Company, the West Hartlepool Iron 
Company, the Erimus Iron Company, the Eston Grange Iron 
Company, the Bishop Auckland and Drinkfield Ironworks, and 
some of the mills of Boleckow, Vaughan, and Co., and Hopkins, 
Gilkes, and Co., are all idle. On the whole, I am satisfied that I 
will be within the mark if I say that at least 600 puddling and mill 
furnaces are altogether idle, while it is quite impossible to guess 
at the number of men that are unemployed, as they are distri- 
buted over such a wide area, 

The quantity of ironstone sent from the mines of Cleveland to 
the blast furnaces on Tees-side keeps fully up to the average, and 
at some works large stocks of ore have been accumulated. The 
miners are working with steadiness and regularity, and in spite of 
the extreme dulness of trade, it is worthy of note that in the 
ironstone mines very few meu are unemployed. There is not 
much now being done in the way of openiug out new mines, but 
there are arrangements in abeyance for making large additions to 
the supply of ironstone available for the market. 

The mineral traffic receipts of the North-Eastern Railway Com- 
pany continue to show a steady decline ; that for the week ending 
Saturday last exhibiting not less than £3000, while other sources 
of revenue have failed to keep up to the average standard of 
progress. 

The arbitrators appointed to ider the application made by 
the ironworkers for a re-consideration and re-adjustment of the 
wages question have not, as yet, madeany award ; but some com- 
munication is expected from them every day. No successor has 
been appointed to Mr. Kane, the late secretary of the Amalgamated 
Ironworkers’ Association, whose widowit is proposed to furnish with 
an annuity of £70, to be paid partly by the employers and partly 
by the operative members of the Board of Arbitration and Con- 
ciliation in the manufactured iron trade of the North of England. 
In the coal trade of Durham there has lately been a rather better 

d for h hold qualities ; but the demand for coke and 
manufacturing coals remains as dull as ever, and prices are sub- 
stantially without any change. Best coke is quoted at 11s. 6d. to 
12s, 6d., and coals are variously quoted according to quality, 
although a capital manufacturing coal can be bought, delivered at 
works on Tees-side, for about 7s. per ton. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue iron trade has been dull during the week, the market having 
been closed from Thursday till Tuesday on account of the holidays. 
Business on home accourt has therefore been very small, but 
while this was so, a larger quantity than usual wasexported. The 
exports still, however, fell several thousand tons short of those at 
the same time last year. On Tuesday morning the warrant 
market was idle, no business of any consequence being reported, 
but a few transactions took place in the afternoon at 58s. 44d. cash. 
A quiet business was done in the warrant market on Wednesday 
and to-day—Thursday—at 57s. 3d. to 58s. 44d. cash. Closing, 
buyers, at the latter; sellers, 58s. 6d. 

The fluctuations in the values of makers’ shipping iron have 
been limited in range, and about an equal number of brands have 
risen and fallen:- G.m.b., Nos. 1 and 3, receded 1s. each ; 
Gartsherrie, No, 1, declined 6d. ; Summerlee, Nos. 1 and 3, improved 
6d. each; Langloan, Nos, 1 and 3, declined 6d.; Carnbroe, No. 1, rose 
6d. ; Clyde, No. 1, ‘eclined 6d.; Glengarnock, No. 1, advanced 
1s, 6d.; No. 3, 6d, ; Eglinton and Dalmellington, Nos. 1 and 3, 
improved 6d, each ; Carron, special brand, fell 1s.; Shotts, No. 1, 
advanced 1s.; No. 3, 6d. ; Kinneil, No. 1, improved 6d.; others 
unchanged. 

The shipments of pig iron from Scotch ports during the week 


| ending the 15th inst. amounted to 11,366 tons, showing a decrease 


of 3487 as compared with those of the corresponding week of 1875. 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 3210 tons, being 1540 less than the corresponding week of 
last year. 

The malleable trade is dull as a rule, though at certain works 
—especially those of Motherwell—there are exceptions where work 
is comparatively plentiful. Marine engineering is very flat, and 
founders have not nearly so many orders as they could with ease 
accomplish. The locomotive works are busy, and likewise the 
pipe makers. Last week’s foreign shipments of manufactured iron 
and machinery from Glasgow embraced £2540 worth of steel rails 
for Brisbane; £10,000 machinery; £4000 pipes; £4500 castings; 
£6000 galvanised iron; £1500 bars; £1200 nails and nail rods; and 
£5000 pigs, the places of destination being America, Australia, 
India, and the West Indies. 

The home demand for coals continues dull, particularly for 
steam qualities, but there is great activity in the export trade, 
chiefly for Quebec, for which port the demand is now fully equal 
to what it was at this time last year. Except that steam coals are 
just a shade lower, prices have scarcely sustained any alteration. 
Household coals, wholesale and f.o.b., sell at from 8s. to 10s. 6d. 
per ton ; steam, 8s. 6d. to 10s.; splint, 8s, to 8s. 4d.; main, 7s. to 
7s. 6d.; and smithy, 13s. 6d. to 14s, At the pits the prices are— 
Ell coal, per ton, 7s. to 9s,; main, 5s, 3d. to 6s. 3d.; splint, 5s. 6d. 
to7s. 6d.; dross, 9d. to 3s, At the eastern ports there is, gene- 
rally speaking, a large demand for shipment, and a good trade is 
Seing done. 

Indications are now apparent in the west of another approaching 
break in the miners’ wages. The miners employed at Bourtree- 
hill Colliery (Mr. Findlay’s) and Springside Colliery (Mr. Kenneth’s) 
in the Dreghorn district, Lanarkshire, have received notice that 
their wages are to be reduced, but as yet the amount of the reduc- 
tion has not been stated. The men at present get 4s. 6d. per day, 
while those employed by Messrs. Merry and Cuninghame, at 
Warwickhill Colliery in the same neighbourhood, have but 4s. per 
day. Itis not expected that the proposed reduction will meet 
with any opposition. Notices of reduction are also pending at 
Galston, in Ayrshire. There is now no union among the miners 
at any of these places, and although they complain that their 
earnings have already been reduced to starvation point, they are 
not likely to attempt any resistance. 

A conference was held a few days ago at Burntisland between the 
Fife and Clackmannan coalmasters and delegates of their work- 
men, with reference to the late reduction of 15 per cent. It will 





| be remembered, I stated last week, that the employers declined to 
content, At home there is almost complete paralysis of enterprise, | 


meet with a deputation appointed by the council of the Miners’ 


_ National Association, but offered to confer again, as they had 


done twice before, with the representatives of their own employés. 
The masters alleged that le was in a worse condition than when 
they last met, and stated that their ultimatum, offered in the 
interests of peace, would be—(1st) the removal of all restrictions 
from the number of working days; and (2nd) on condition of 
acquiescence in this, that they would restrict the reduction to 74 
per cent. The workmen agreed to submit these proposals to the 





2 ion of their constituents. This has since been done, and 
with the concurrence of the council of the Miners’ National 
Association, the miners have resolved, by a majority, to accept the 
terms of their employers. There was no strike, the men having 
—— at ang reduction of 15 per cent. pending the settlement of 

e 

The West of Fife Coal Company have leased the Muircockhill 
Colliery, extending over 350 acres, from the corporation of Dun- 
fermline, the terms being a fixed rental and a royalty of 8d. per 
ton of 28 cwt. The property was let by auction. 

After a series of conferences with their employers, the working 
engineers of Johnstone have had their hours reduced from fifty- 
four to fifty-one per week, at the same time accepting an arrange- 
ment for the payment of overtime which is in favour of the 
masters, ~ 
Last week I mentioned that an important mineral compensation 
case was being heard at Airdrie, before the Sheriff of Lanarkshire 
and a jury. The ) ag ey in dispute was the amount of compen- 
sation to be paid by the Caledonian Railway Company for seams 
of coal underlying a portion of that company’s line at Coatbridge, 
the owners of the mineral being Messrs. Henderson and Dimmock, 
and the company having forbidden them to work it in case there 
should be a subsidence of the railway. The restricted claim was 

, and the railway company tendered £5. A great many 
witnesses were examined as to the value of the mineral, and the 
jury have assessed the compensation at £2306 6s. 6d., the railway 
company also paying the expenses of the trial, which will be con- 
siderable. I understand several other cases of a similar nature are 
likely to be ruled by this{decision. 

At an adjourned meeting of the Canadian Copper and Sulphur 
Company, Limited, held in Glasgow a few days ago, an agreement 
was sanctioned whereby the chairman, Mr. Geo. Wilson, of 
Dalmarnock, gets a bonus of one-tenth of the profits, if any, 
after payment of a dividend of 10 per cent., during the first five 
years of the company, besides £1000 per annum payable in advance 
so long as the agreement continues; and another tenth of the 
surplus profits and £1000 are to be divided among the other 
directors. The shareholders considered these terms very stiff, but 
they evidently had no alternative but accept thew. At present 
the company is making a lozs of several thousand pounds a year. 

News has been received in Giasgow of the arrival at Port Said 
of three new screw steam hopper barges, the property of the 
Indian Government, which sailed from the Clyde at the end of 
last month. 

The foundation stone of new works undertaken by the Leith 
Dock Commission for the improvement of the harbour of New- 
haven was laid on Saturday last with masonic honours by Mr. D. 
R. Macgregor, M.P. for the Leithburghs. The improvements 
contemplated are the construction of a breakwater 540ft. long to 
the west of the present pier, and the extension of the outer arm 
. exer westwards by 100ft., and the estimated cost is about 








WALES AND ADJOINING COUNTIZS. 
(From our own Correspondent.) 


THE holidays have told very muck on the coal and iron trades, 
but principally upon the latter,” and still more considerably upon 
the ports of Cardiff, Swansea, and Newport, from whence, for 
several days, the exports have been below the average. This, 
however, is but a temporary defect, as Iam glad to announce that 
the orders in hand for the best samples of Welsh steam coal are 
such as to insure a brisk tradé in several districts for months to 
come. The Merthyr district, which includes the collieries of 
Cyfarthfa, Plymouth, and Dowlais, has been unusually animated, 
and even during the holidays the colliers were kept at full work. 
It is gratifying to note that a decided change has taken place 
amongst the colliers. When anything like a substantial order is 
in hand, and an ample supply of trucks is obtainable, the colliers 
show the utmost readiness in meeting the demand upon them. 
During the my egies ad good years of 1873-4 this was not the 
case, and after the highest prices could be realised, the coalowners 
often failed to meet their engagements from the total impossibility 
of getting the men to work regularly. It then became proverbial 
that the three F’s were the most serious opponents coalowners had 
to contend with—a feast, a fight, or a funeral, invariably stopped 
a pit for the day. These have become wiser by bitter experience, 
and there is uo difficulty now in getting them to work. - 

Stephenson Clark, the large London buyers principally of Ply- 
mouth coal, are shipping extensively this week. Cyfarthfa is 
sending large quantities of coul to Cardiff, Swansea, and Live: 1. 
From the Dare Valley the quantity now sent is in excess of the 
average, I learnt from a recent visit to that place that the March 
total was 5000 tons in excess of the average, or, in other words, 
45,000 tons per month are now being sent from this single valley. 

The Ebbw Vale Company are sending their first cargoes to 
Ireland, and the coal turned out, I hear, is of excellent quality. 
In this district the projected pits, and those that are opening out, 
= in a short time to alter the aspect of the above neighbour- 

ood ; and though Ebbw Vale steel and ironworks are, I imagine, 
to occupy a still higher status than is even now held, there will be 
superadded a coal trade which was unknown to any extent in the 
time of Mr. Darby. 

Glancing over the whole extent of Monmouthshire and 
Glamorgan, the tendency of things is to make it a great centre of 
cval industry, iron becoming even less than secondary in com- 
parison. One hears in only few places of anything like a demand 
for rails, pig, and bar; the prevailing and prominent industry is 
coal, and in every quarter puddlers, ballers, firemen of all kinds 
are to be met with in the new guise of colliers, provoking the per- 
tinent query—Is Wales to become no longer a great ironmaking 
country? In somewhat qualification of this, I have just heard that a 
leading house has secured a four months’ order for iron rails, and 
Dowlais continues to make stock, home and export, freely at a 
pace that only an enormous capital would warrant. 

A slight difficulty has arisen amongst the rail straighteners of. 
Dowlais and the puddlers and ballers of the tin works, Pontypool. 
With these exceptions, the labour difficulties in Wales appear to have 
been removed, and even the colliers of Ynyscedwin, Swansea, who 
have stood out with remarkable pertinacity since January last, 
have now expressed their desire to resort to arbitration. 

The National Miners’ Union conference has been opened this 
week at Aberdare, under the presidency of Mr. Mitchard. The 
object of the gathering is in part the annual celebration ; but the 
chief aim, I apprehend, the adva ¢ of unionistic principles 
in general, and the National Union in particular. The delegates 
at the first and second day’s proceedings, which were chiefly formal, 
represented the feelings of the colliers to be strongly opposed to 
some details of the sliding scale, and this, with the levy of one 
shilling monthly, has caused a considerable failing off in members. 

Mr. Halliday is to add large tings during the next week. 
He speaks strongly in favour. of the coalowners, and admires the 
sliding scale thoroughly, which, he maintains, deserves the hearty 
approval of the men instead of meriting their condemnation. Mr. 
Mitchard’s opening speech at the conference was distinguished by 
its broad philosophic bearing. With such leaders the men would 
never fall into a renewal of the old excesses. 

It is the intention of the Cardiff shippers to reduce the wages of 
the coal trimmers. The men are organising against this, and a 
— has waited upon the shippers, but without any definite 
result. 

The Wye Vailey line will be opened for goods traffic to Redmooh 
this week, for general traffic to Tintern by the summer, and the 
whole length to Chepstow by next spring. 

The demand for coke is steadily on the increase. All the larger 
owners, 70 in number, are in full work, and this is the case in the 
Rhondda, Cwmaman Valleys, and at Gilfachgoch. Large consign- 
ments of Kenways and Llwynyfsia are going to Dowlais, but the 
chief demand is for Staffordshire. The demand upon the stock of 
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small Meiatstnene ts so great, and the requirements for large so 
little, that in some cases “‘through” has been ground up for 








PRICES CURRENT OF IRON AND STEEL. 


Tuer following prices are corrected ae wae | wt. last night, ae it should be 
borne in mind That in many cases to quote different 
termsfor special contracts. itis obviously impel tospecify these cases 
and terms, or to give more et neem and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


Scortanp— 2sa4a £sa4 
G.m.b.—No. 1.. o + 219 6| Glengarmock—No.1 .. 3 6 6 
No.3. .c o 218 6 No3 . 83 0 0 
Gartsherrie—No. | e«- 3 7 6| Eglinton—No.1 .. .. 219 0 
No. ee 219 6 maS «. eo 83,8 
Coltness.—No.1 .. «. 3 9 6| Dalmellington—No.1.. 219 0 
No3 .. - 3 0:0 No.3... 218 0 
Senmae<ie 1 oe 3 6 6 At 
No. 3 eo 219 6 
‘ > «| Carron—No.1.. .. 32-6 
Langloan—No-} ss + 3.15 | Do, specially selected: 3 9 0 
Carnbroe —No.1.. .. 3 3 6 At Grangemouth. 
No.3... « 218 64 Shotts—No.1 os of 8 9 @ 
Monkland—No.1.. «. 3 0 0 Nea3.. o wo 3 2 6 
No.3... « 219 0 At 
Chapelhill—No. 1... a Kinnell—No1 .. .. $12 6 
vo. 3 ee sve 219 0 
Clyde & oie. i : 4 ot Bn 
The above at Glasgow, CLEVELAND—Prices at w 
orks— 
deliverable alongside. ee Roget ag TY | 
Govan—No. = eo of BS 0 MO.3 2 cc cc cf co 213 80 
No. 219 0 ma Dn cs cc c6 ot BO OS 
At Senden” - 4, ad se oo 3 8 O 
No. 4, forge .. «o. o 2 7 6 
a we tai <3 ae A : TNs cnc) co oo: B OO 
At Port Dundas. 





Messrs. Wutrwet & Co.'s Stockton’ net prices (on, trucks) are—No. 1 


£2 14s. 04.; No. 3, £2 98.; No. 4 Forge, £2 8s. ‘“‘Thornaby” No. 4 
Forge, £3 net eash. 
Messrs. Botckow, Vaucnan, & Co.’s net prices, f.o.b., are, for No. 1, 
£2 18s.; No. 3, £2 8s. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
£384 £34 
Wates—No. 2, f.0.b., Newport.. oe - 2 7 6to0 0 0 
Forge (at works) ° . e 215 0to3 0 0 
Common pig (at works) ee eo 2 2 Ot00 0 0 
Best native ore (at works) .. 215 0t00 0 0 
Both, Davenport, delivered in Aberdare. 
Dersysuire.—No. 1 at Sheffield oe - 3 0 O0to8 2 6 
No. -- 217 6to3 0 0 
LANCASEIRE, aitenbuninuidintin: —No. 3 3 1 O0to3 2 6 
my “ as No.4 3 0 O0to0 0 0 
Heuser, at works, 2} dis. for prompt cash— 
Millom “‘ Bessemer ”—No. 1 .. o. ee e 817 6 
NO2.. ‘co cc cf o 816 © 
No. 3 .. o oe oe - 312 6 
Ordinary No. 3 .. oe ee ee « 312 6 
No. 4.. ee ee oe e 811 6 
No. 5 .. oe ee oe e. Sl. 6 
Mottled oe ee oe oe o ee e 315 0 
White.. “° ee oe oe ee o -- 310 0 
Maryport—No. 3 ee e ee oe. oe - $15 0 
No. 4 ee ee oe o. es - 315 @ 
Vo. 5 . oe oe oo oe eo 315 0 
Mottled and white .. ee oe oe ee - 315 0 
“ Bessemer "—No. 1 ee os ee o - 400 
No. 2 o oe oe o ° 317 6 
: No. 3 o oe oe - 315 0 
Puddled Bar— 
Waes.—At works .. o + £5 5 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best; (2 dis. ro cash).. » 1050 
Giascow, f.0.b. es oo £8 10s. Od 900 
MrppesBro’, at works .. ee -- £7128. 6d. tos 0 0 
Boiler Plates— 
* WaRrRinoTon,” to 5 cwt. each eer oe oe - 1050 
Do. best best oe oe oe ee e ll & 


De. treble best 13 6 
per cent. discount for cash. The Pearson and Knowles Co.'s ae 
of ed iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Bow ttxt & Low Moor, terms in each case 2} dis. for cash in pay- 
ment of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill The Low Moor Co. deliver in London 
at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per tonextra. £ s. 


a 
Under 2}cwt.each .. oe oo oe perewt. 1 5 0 
2¢cwt. and under3 cwt. .. oe oe ee o 160 
3 cwt. = Skewt. .. ee oe oe 180 
34 cwt. os 4 cwt. .. oe oe ee « 110 0 
4 ewt. 4 5 cwt. .«. oe oo - 1830 
5cwt ,, Dae te cam i Sab Tice i ae EE. @ 
6 cwt. 7 owt .. oe o ee « 119 0 
7 ewt, and upwards a oo ee ee eo eo 220 


Plates exceeding 6ft. wide, 2s. per cwt. extra’ Hammered and 
chequered plates, and all plates dittsing from 0 syaase form or regular 
taper, extra per cwt. 3s. 

Tartor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
** Monmoor” best, to 5 cwt., to 4ft. Gin. wide, <a 


30 superficial feet, per ton at works .. 12200 
Best best oe oo oe o ee 18300 
Best best best, “to 4 ewt. ee oe . o - 14600 
Special, to 3 cwt - 18 00 

Usual extras for Gutinlih, sketches, &c 

Barrows & Sows : 
per ton short, at works .. oe oo - 400 
Best best oe oe. oo a oe oe oe 15 ; 0 
Best charcoal.. ee ee ee ee . « 2 0 
CLEVELAND oe £9to 9 10 0 
Wa es, at Aberdare—Coke plates - oo oo oo ee @ a 
GLascow, f.o.b. « -- oe oe eo £9 Os. to 9 10 0 

Angle Iron— 

Bow .ixc & Low Moor (terms as above)... perewt. £3 4. 
Land T iron, not exceeding ten united inches .. eo 160 
For each additional inch extra per cwt., 1s. 

“ Warrinctoy "—less 24 per cent. for cash—from 1 8 10 

by 1 by } to 3} by 3} perton .. ee eo 
Best boiler do., ton ee o- 900 
Wuirwe1t & Co. a discount) per ton oo oo THO 
Best ° *e co eo oe | B10 6 
Best best boiler 1 00 
“ Moxmoor ” (at the works) up to eight united “inches 10 : 0 
Best do. os + ll 0 
Best best do. ° ee 12 ° 0 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in, to 10in., 20s. extra. 
CLEVELAND ee os om so «=Sttt 715 6 
Eart or Dup ey (terms as below) :— x a@ 
“Round Oak,” not exceeding Sin. a best 2 : : 
Ey aed 
* - wi ” Treble ;, ..-16 0 0 
Guascew, f.0.b. .. oo eo oe oe £8 5s. to 810 O 
ABERDARE o- . o oy = to Cm 
Bar Iron— 
Bow.tnc, Low Moor, & Tayior Bros. (terms as above). 

perewt. £8. d. 
Flat, round, uae, to 3} cwt. oo we a Oe 
Do. , 3h to 5 ewt. ee ee e oe ee o £38 
Do.. 5 ewt. and upwards oe *e oe oo o 28480 
Flats—iiin. by gin. and upwards.. oe ee o 113.0 

» under din. thick to}in. .. oe oe wt ke Ss 
» under hea me o ee ee oi tf 
w3 under a eS 
For each in. —- than 1 jin. wide extra, 10s. per ton. 

Squares—}in. and upwards oe oe oo ~~ Se © 
7 7-16) os oe o oe . oo 213° 9 
pe #in.-and 5-léin. .. oo oe o- eo 1650 
RAD. we ew oe oe a oe oo AF 





Rounds—fin. and wy 


» 1Gimandjin. .. 8 .. ce oe 

ee 7-lé6in. and jin. .. oe -_ ry 

»  5-léin, ee ee o ee ee 

Bim. 2e swe oe 
Rivet, same price as above. 


. 
. 
(entantienton! 
conoaocr 
ecocoooceo 


Chain iron, same sizes as above, extra per cwt., 


Best bars and rods, extra per ewt., 3s. 


“ Monmoor,” at the works, per ton— 
Bars, jin. to Sin. round and square, or to 6in. flat 


” ” . »” 
Best best =| m4 r4 
Rivet iron, usual sizes.. .. oe ee ay 
Best best .. oe oe oe os *° 
Usual ants 
Guasoow, f.o.b. ee es ee £8 Os. 
Barrows & Soxs, “at works, yA, ton short : 
Rounds and squares, fin. to ee oe 


Flats, lin. by jin., to in by in ee ° 
Best best’ oe - ee o oe ee 
Best scrap 


Best best charcoal °7 
ek Dup ey, 2} dis., f. ns >, at Round ‘Oak— 


d Oak,” rounds up to ee 

” » » Single best oe 

” ” » Double ,, ee 

” , ” Treble ,, “~ 
Rivet iron- ~ best .. ee ee ee 


te or of less than 5 ewt. ‘per ton extra, 


On sepaca 
Wa es, at College Works, Cardiff—Coke bars, best 


Merchant Bars— 
“WARRINGTON " (2} dis. for cash) per ton— 





~ 
<7 
co ccooooe 


+ 10 0 
«- 10 0 
.- lu 


- 2 
« 1 


~ 
J 
ecocoococo 


+ 10 
- 2 0 
+ LB 
oe 15 
- 


~ 
— 
coc ecccocoa 


Flats, from lin. to in. wide by jin. thick and ta 8 00 
Rounds and squares, a to 3in., best =... 810 0 
Do., treble best .. oe oe - ll 00 
ry prices as above. 
Wuirtwe ct & Co., f.0. we oh dis for cash), per ton— 
Crown — ee ee ee es o oe o- 700 
Best eo ° oe o oe oe « 710 0 
Rivet iro’ ee ee oe 810 0 
Crown quality, “Thornaby”. oe ee ee - 810 0 
Best Ss Za Ge ae be ee 
Best best” ee ° ee 1010 0 
Wates—Tredegar Iron m Company, f.0.b. Cardift or New port 617 0 
No. 2 bars, f.o.b. C. ee oe ee ee «- 61 0 
Sheet— 2a a. 
“ Moxmoor,” to 8ft. long b; = d ae w. r ton 
at works oo — - ve = ~ } 1110.0 
o oe oe oe ee o «» 1210 0 
Do.” best best ee oe o oe oe - 1310 0 
Usual extras. 
Barrows & Sons—to 20 w.g., per ton short, at works.. 13 0 0 
CC 4, i." 66 oo, ane oS 
pe we ee ss as et” os OO 
Do., best .. -_ oe oe ee extra... 110 0 
Do., best best ee ée ee ar ee eo 210 0 
Do., best charcoal .. ee ee a ee - W550 
E. P. & W. Batpwin, at works: 
“Severn " "Singles to 20 w.g. -_ ee ow. WOO 
“Wilden” ,, ‘i ~ oe oo ee o. 17 0 
4 aed alin INR es? Oey S| 
a a os ae ee 
va -» “*B charcoal”... ee «. 2410 0 
“EB. oe oe -- 2610 0 
Doubles to 24 w. g» 308.; and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “ E P andWB” . per ewt.. 113 0 
*“ Unicorn o° = oe oe oe 110 0 
Coke Tin—“ Stour” ee ce oe ee ° 160 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month . 
following delivery. 
PEARSON & Know es Co. (terms as cory. 2a d 
“ Dallam”"—Singles, to20w.g:  . perton 11 0 0 
Best, 10s.; best best, 30s. per ton extra. 
CrowTHER Bros. & Morcan (at works)— £8. d. 
Coke Tin—Singles, to 20w.g., to 120in. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 9in. by 36in. o. AW® 
Trebles, to 26 w.g., to 84in. by 33in... - 119 0 
Charcoal Tin—Singles, as above oe ee eo 200 
Doubles - ee os oe eo 23 8 
Trebles a oe oe Pa 
Do. Best singles, as above ee ory eo 250 
Best doubles ~ ee oe oe. 270 
Best trebles “ 290 
Terms, 24 dis. for cash on 10th of the month. “Orders: of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 
J. Trsy, Bristol, delivered in London, 2h dis. forecash— £8. d 
bles .. oe o o .- ee «- 1300 
Trebles .. oe ee oe ee eo ee « 1410 0 
Wa.es—tTreforest Tin-plate Works— 
Charcoal tin (at Cardiff), per ewt. £1 0 Oto 000 
Lydney (at works) .. *. ee «1 1 Oto 15 0 
Engine Iron— 
Krrxstatt Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : Per ton. 
£0 £48. 
Rounds, from }in. to 6in. diameter .. -- 20 Oto 22 0 
Squares, from jin. to Sin. 20 Oto 2l 0 
Drawn hamm bars, as above, ad ton extra 10 
Rivet iron ee «- 20 0 to 22 0 
Angle iron, 1}in. to 4in os es BOS’ O's 
Forgings—Plain shafts under 5ewt. .. + 2 Oto 0 0 
2 ee 
1 » Mow. 2. 26 B Oto 0 0 
re o. SUM cc co © Oto @ 6 
40 cwt. +. 34 Oto 0 0 
Plain shafts, ‘above 50 ewt., prices ‘according 
to weight and dimensions. 
Piston rods, under Scwt. .. - o 22 Oto 0 0 
= 9 MONK - ce as: | wo BBO O80 
2ecwt. - « 30 Oto 0 0 
Cranks, under 5ewt. .. ee o «- 27 0t0 0 0 
ST ge SE oc. o>. os... 2s a oa! © 
a ee of se” a ee Ow Se 
"20 ewt. oa Pe O78 
Crossheads, under pewt ee «- 26 Oto 0 0 
ee oe « 30 0t0 0 0 
"all other uses oe to pattern-and weight. 


Wi 


re— 
Warrecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis. 
for cash. 


drawn tclegnghh, in long ante, 
Best best wy — ee ee per ton s. d. 
Oto 6 os - - oo ee o 17 65 @ 
7Tto $ oe oe oe oe ee oo 8 5 0 
9 oe o- oe oe - or) o 19 00 
10 ee oe oe oe - o- « 19915 0 
ll . oe oe oe . . oo 20 5 0 
2 oo oe -- 215 0 
~— annealed drawn fencing per ton 
Oto 6 oe ee ee oe ee - 1110 0 
7 oe oe $e se oo es 125 0 
8 o os e . . oe - 1300 
9 o oe a oe o- - + 1310 0 
10 oe o* oe * om oe - 1410 0 
iL ° o. - o- o 15 0 0 
12 oo oe - - 1510 0 
oping in boiled oil 5s. per ton extra. 
Best ig do. per ton 
0to 6 o oe oe -- 1510 0 
7 . .- - oe .- - 14650 
8 oe o .- - - o - 1700 
Nail Rods—G.ascow, f.o.b. oo =e 9 OOO O 


Nails— 
Wuirecross Wire & Iron Co. 
_ Wire on or Points de Paris, ar 112 Ib. :— 
9 10 ll 12 14 5 
wo 4, ‘9 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 
Packing in casks 1s. per ewt. extra, 
Rails—G.ascow, f.o.b. oe ee oe oo 


CLEVELAND s os o° oe o- 





aa Tron ae, oe oe 


16 «17 
24/6 26/0 29/0 


6 5t0610 





liable to inflammation, causing soreness and 
irritation, inducing cough and otoctes 
ae use glycerine in the form 


moment they are excited 
and 1s. boxes (by post 8 or 15 mee 
- 6d., “labelled “James Epps and Co., Homeo 








APRIL 21, 1876 
LT 
At Aberdare and Merthyr (Daven- 
po o oe . ory oo 6 
tas rs) sid: es ee a Tome ey 
oC Joe. 
Bridge ais to 30 Ib, or ven run 
(at nts ee 6126 to 0 
Fishplates (at works), any. section 
(Owen as ee ek ee Ri ie 
Railway Ciitee Sisson, f.0.b. owe 41000415 
Pipes—G.asoow, f.0.b... . a + 6 OtOT 5 
SHerrieLp—At ks— —— £ 
wor a da £84 
Spring steel ee ee os eo 19 0 Oto 22 0 0 
Ordinary cast rods ee o oe «- 17 0 0t025 0 a 
Fair average steel ee oe ee «+ 27 0 Oto 35 0 0 
Sheet eo oe o oe +» 40 0 0to 60 0 0 
Second-class tool. ee oe ee «+ 30 0 0to50 0 0 
Best speciai steels e + 500 Oto 70 0 0 
Fine rolled, for clock springs, ‘&e. ee «+ 60 0 Oto7T5 0 0 
iemens (at works) .. ee « 9 0 Oto 910 0 
mer, ordinary .. ee » 8 0 0t0 900 
Do. superior .. ee «+ 1010 Otoll 0 o 
Do, best .. oe oe « ll 5 Otol2 0 0 
WaLes— £8. 4, £84 
Rails, f.o.b., Cardiff or Newport .. «+ 9 5 Otoll 0 0 
Rails, at works (D. Owen) .. oe. «+ 8 0 0t0 000 
Cavy .. ee 710 Oto 0 00 
Best, from 40 Ib. per yard, at works 
(Davenport) .. os ee ee - 8 2 6t0 000 





Copper— 
Chili bars .. oe oe os oe «+ perton.. 
B.S. ingots ee ee oe oe oe o 
Tough cakes or bars 3. *e *. oe ee . 
Tin— 
Straits e ee o- oe o oe oe o 
A Nass Red ok”) pees © Fie. sain tees 
Lead— 
Best English soft pig .. ee ee oo ee ory 
“ Panther ” es ee ee ee ee ee oe 
Antimony— 


Regulus star ee ee ee o eo oe 
Spelter— 
jilesian .,. oe oe o * ay - o 
English .. ee ee oe oe - ee os 
Quicksilver .. ee per bottle . 


Phosphor Bronze—Bearing metal perton . _ 
Other alloys ee oe £130 to 


PRICES CURRENT OF MISCELLANEOUS MnTA. LS, 


ff 10 $ 
000 
84 00 


72 

0 
78 
79 


0 
0 


os coco 
cz coce 


is 
0 
0 
0 
0 
10 


120 
145 


¢‘ecoococso cf 
coocooco co 


© ct CURRENT OF ¢ COAL, COKE, OIL, &c. 








£8.d. £38. d. £adéad 
Cleveland, at pits 0 12 0..0 13 6 London—Best .. 0 00..0 00 
Derbyshire .. «- 0130..0 00 Other sorts .. 0196..1 09 
Wales 010 6..0 106 South Yorkshire—At the pits— 
Best Rhovdca— Bestordinary.. 0 12 0..0 160 
No. 3 ee 0110..0 00 Converting .. 0 90..0110 
Pant ae atworks 0 66. 000 Slack 0 30..0 586 
Sheffield .. 015 0..6180 by = allat pit 0 00,..0 00 
‘Coals, best, per ton— Steam .. .. 0 .-70..0 76 
Birmingham + 0130..0156 House .. « 0 70..0 76 
South Durham.. 0 5 6..0 106 Small steam .. 0 23..0 30 
Derbyshire— Do, bituminous 0 20..0 36 
Best(at pits).. 0140..0160 Lard .. .. .. 64 00..0 00 
Converting .. 0110,..0 00 Qils, tun— 
Other sorts 0 990,.00110' , pale o- 8410 0..0 00 
Slack .. « 0 30..0 50 Brown .. .. 29 10 0..30100 
Yel. to tinged.. 31 0 0,..33 00 
Glasgow—At the pits— Linseed - 2% 50..2676 
Elicoal, per ton 0 70..0 90) Olive, Gallipoli |. 0 00..0 00 
Main ie 053.0 63 Spanish oo of 0 09..0 00 
Splint Ke 0 56..0 76 Palm .. .. «. 39 00..0 00 
Dross i. 0 09..0 30 Rangoon engine 
on, an $6..0 00 
a —At Glasgow— 
rit ewt dle. 0 18 3..0 15 9 ; Bagl }ss 5 0,.38100 
Do., wholesale, q ee ee 3619 0..36150 
per ten., * fo eece 22 Foreign pale .. 38 0 0..3900 
Splint .. « 0 80..0 89} gg WF oe of 0 00..0 00 
Steam .. . 0 80..0 99| Sperm 0 00..0 00 
Wishaw main.. 0 70..0 76 Whale, ath 34 10 0..35 00 
Smithy .. .. 013 6..0139 Sea, pale .. f wen? 
Brown .. « 2 00..3000 
Lancashire (Wigan ¢ ew gt E. I. Fish .. 23 00..000 
Arley 20 Yellow .. o. 32 00..3400 
Pemberton aft. ° . 6. 0 10 6 Tallow... .. 30 00..5400 
urnace con 0 76..0 86 St. Petersba q ‘ 
Burgy oe of 0 60..0 66 Y.c., a §2 16 0..68 0.0 
Slac ee of 0 40.0 50 Old .. .. +. 5010 0..51 0 0 


PRICES CURRENT OF TIMBER. 















Peversburg and Riga, white... 9 10 11 0 

Christiane. liow and white 

proc eyo be Yi 9 1410! 
2 9110 


Ebony, Ceylon . 
9 01010 African biilet 
Cocus wood, Cuba . 
15118 Boxwood, Turkey 


07 1 3) 


P standard, os ss] 
ebec, Ist brightpine...... 21 0 | 
. 2nd di * 130 15! 





Do., ordinary tofair.. 














° 1 
Puerto Cabello. 6 
Lignum Vite, C. St. Domingo 





Lancewood spars, each, isi 






1876. 
Per Load of 80 cubic feet. Png 1S. | Per Petersburg standard. 44 44 
Baltic Fir Tithoer— Deals, ce. a. 
See pe - 810 45 Quebec, GO, sccccce 910 lle 
Dantzic and Memel, crow - 40 51) 19 @ 215 
Best middling .... 3lo 416 122015 0 
Good do. andand.... 3 0 40 9510 
Common middling.... 215 3 © looke 
Undersized ........ 213 315 eo0lWw 0 
25 2 3 ¥lo 910 
3 0 310 8t. John's, spruce 8098 
35 315 Nova Scotia 80 810 
22 315 ward's Isle, spruce... ° 
United 5. pitch pine planks.. 1915 13 0 
Memel crown ......-+++s005- 519 8 O|| Staves, per all © Fae 
sdesectocsqniies © SO OKO Memel, crown. 0 
Dantzic and Statten, crown. .. 510 8 © Brack . 
Brack & unsquared 5 yo 6 0 
American Timber— X 
Hot pss fer yorte and spars 410 610 Canadian, standard 
Hed and buniding.. 3lo 4 0) Do. per 1200 
Yellow ping lange onde seco 510 6 ln) 4 
Waney board .. 510 610)| Bosnia, single 
404 5) Wainscot Logs, 
Pitch pine .....- 315 465 Riga, crown ( 
Do. tor masts and 45 6 0) Brack .. 
Eim, rock 410 610 Memel, crown.. 
Guedes onl 607 0! 
410 6 0) 
Sach Quebec large - 5070 
New Brunswick & P. Elsie 3 0 31" 
es 210 215 
40 60 
40 610) 
90123 5 
- 8 on oO} 
» £030 
010 13 10 
85 9 0} 
eve 7Ww10 0 
Deuls, &c., per Petersburg Standard— | 


Bas Bsas Basten “eococoeecs wooeces 
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Turoat InrrtaTion.—‘ The throat and windpipe are especial, 


dryness, 
the voice. 


agreeable confections, being in proximity 


tickling pon | 
For +4 


jujubes. Glycerine, in 
to the glands at the 
by the act of sucking, becomes actively 


and tins 
Chemists, 


48, Threadneedle-street, and 170, Piccadilly, Lon Pat Advts] 
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THE WATER SUPPLY OF LONDON. 


Ws have already dealt pretty fully with the last report 
of the Rivers Pollution Commission, but something yet 
remains to be said which can be said with advantage, the 
analytical section, as we may call it, being especially weak. 
No less than one hundred and thirty-three pages are 
occupied with what are rather "ig ara termed, the 
analyses of 589 samples of potable waters from various 
districts. Now, chemical analysis, in the sense in which 
the term is universally undersvood, means the determination 
by weight, and setting forth of all the constituents of the 
body analysed. The information given with respect to 
each water is as follows :—Organic carbon and nitrogen, 
ammonia, nitrogen as nitrates and nitrites, the chlorine, and 
the total solid matter, here called impurities, these being all 
the results of the appeal to the balance which are here 
given; the other numerical quantities in each table, as 
under the head of “ previous sewage or animal contami- 
nation,” being obtained by arithmetic from the preceding. 
In no single instance, unless where the waters examined 
contained poisonous matter, such as’ lead, barytes, or 
arsenic, occasionally found in minute quantity in those of 
mining districts, is the nature of the saline matter in solu- 
tion in the water, or of the bases it may contain, set forth. 
Indeed, it is stated that it is of no importance to know the 
chemical nature at all of the saline contents in respect to 
the wholesomeness or otherwise of any potable water. 
Water assays, therefore, these results may be called, but 
certainly not analyses, except by an abuse of words ; and as 
given they afford little more than a comparative guide to 
the wholesomeness of the waters assayed, and that only if 
we admit that nitrates and nitrites are in themselves delete- 
rious, and not evidence merely that at some anterior period a 
given water may have been putrescent and unwholesome, 
though it has ceased to be so when the putrefaction has 
become complete. Stripped of all “ hocus pocus,” this is 
really all that previous sewage contamination means. But 
it means even less than this, for what proof is or can be 
given that natural waters, even in our temperate climate, 
do not contain nitrates or nitrites derived from mineral 
sources, or at least from such as have not been the results 
of putrefaction ? Will it for a moment be contended that 
the nitrates and nitrites found in what are classified as 
unpolluted deep well waters, are due to previous sewage 
contamination ! as, for instance, the water of an artesian 
well at Dundee, 238ft. in depth, bored in Devonian forma- 
tion, and said to contain 0°4872 grain of nitrogen as 
nitrates and nitrites, and 0:0007 grain of ammonia per 
gallon ; and another at Bradford, 360ft. in depth, in mill- 
stone grit, and said'to contain 0°026 grain of nitrogen as 
nitrates and nitrites, and 0°0196 grain of ammonia. 

If these waters, after such filtration, still contain 
nitrogen, does not the fact amount to this, that any water 
drawn from the earth may contain that element; and that 
its presence is no proof of any sewage or animal contami- 
nation? Or, if it be said that impure water from nearer 
the surface may haye drained into these wells, then the 
classification of the report, which declares these to be 
unpolluted deep well waters, has its certainty diminished. 
Even were the presence-of these nitrates and nitrites a sure 
proof, which it certainly is not, of previous sewage contami- 
nation, what does the result amountto! Therejis great pliancy 
and virtue in the word previous; it may refer to a month 
or to a thousand years ; but be the interval long or short, 
and assuming that the nitrogen has ever been derived 
from sewage or animal contamination at all, the putrefac- 
tion and oxidation of the animal matter has been com- 
pleted, leaving nothing as evidence of its past existence, 
except these nitrates and nitrites, which are perfectly 
harmless in drinking waters. But may not nitrates and 
nitrites find their way into natural waters without ever 
having been derived from putrefaction, vr animal con- 
tamination at all? The largest deposits of natural nitrates 
known to exist upon our globe are those of nitrate of soda 
in South America. To attribute these to previous sewage 
contamination would certainly be a bold stretch in sup- 
= of a pet theory. Although much remains still to be 

rought to light before the chemistry and physical 
geolocy of these singular saline deposits, as well as those 
of the Natron lakes of Egypt and the Asiatic steppes, can 
be said to be fully understood. Still enough is already 
known to render it in the highest degree probable that 
chloride of sodium or common salt existing in crusts, 
mixed with more or less of clay and sand in the beds 
of what were once seas or lakes in a rainless climate, 
but exposed to heavy dews at night and to a scorch- 
ing sun by day, is slowly decomposed and reduced 
to carbonate of soda; the chlorine forming new com- 
binations, and the carbonic acid being derived from 
the atmosphere. A still further stage, and, perhaps, still 
slower one of decomposition, the atmosphere being still 
the great agent, converts the carbonates into nitrates. We 
have thus enormous masses of nitrates formed without the 
intervention of either sewage or animal putrefaction ; and 
that this same process is always going on sporadically, as 
part of the economy of our globe in every region, scarcely 
admits of doubt. Thus the nitrous soils of India may owe 
their saline contents to chemical actions entirely inde- 
pendent of animal matter, or its putrefaction, though, no 
doubt, in most cases animal matter must be present to a 
greater or less extent in these soils. Ina word, “ previous 
sewage contamination” is no more than an improved pro- 
fessional crotchet, capable in many instances of doing much 
mischief, as when it is used to give a wholesale name 
to the existing water supply to London; but which, like 
every other fallacy, may sometimes eventuate in good, as 
here, where it has helped to explode another crotchet, that 
of the river dispollution doctors. 

Had the so-called analyses of 589 samples of potable 
waters from districts scattered over a large portion of 
Great Britain, and from many different geological formations, 
been really analyses, and not a sham under that pompous 
title, they would have formed a precious addition to our 
knowledge, and conferred upon the physical geologist at 
least, sal, perhaps, upon the hygeist, a highly important 
basis for the extension of his Soowted e. We should 
have for the first time some exact knowledge of what are 





the solid contents which characterise the water from 
our different geological formations, that would point to 
the relative facilities with which different formations 
are acted upon by rain, and show what saline ingre- 
dients we may expect to find in the waters from given 
formations. As given, however, we do not see a 
single conclusion of scientific or technical value that can 
be derived from this pretentious mass of miscalled analyses; 
they simply represent time and a very large amount of 
public money misdirected and wasted. We discredit 
wholly the statement of the report that the chemical nature 
of the saline contents, naturally found in drinking waters, 
is unimportant, unless in such exceptional cases as those 
in which they contain poisonous elements. We will not 
venture into the domain of the hygeist or physician, but 
simply ask, Does it admit of doubt that selenitic waters, or 
those containing sulphates of lime, or of other bases, are 
invitating to the stomach and bowels, that the waters of 
various dolomitic districts derange the digestive functions, 
or that even the presenve of a minute quantity of silex in 
so highly divided a state that it will not deposit by sub- 
sidence after many months, as has been proved to be the 
case by M. Grimau de Caux, with respect to water supply- 
ing Marseilles, is proved to be injurious to Be and 
even to vegetable life? Amongst other evidences of pad- 
ding in this big report, the so-called analyses of sea waters, 
given at pages 131 to 133, challenge remark. Of twenty- 
three samples of sea water of which the so-called analyses 
have been given, the analyses being in every instance of 
the same sort as we have already described with reference 
to the potable waters, eight were collected by Dr. Car- 

nter during the voyage of the Porcupine in the North 

, one is from the Mediterranean, the rest being fr 

various points round the British coasts. Now the sing! 
hook by which these sea-water assays are made to hang on 
to this water supply report a ewes to be this, that: all 
round our coasts an appreciable quantity of the saline 
contents of sea water is swept inland in the form of finely 
divided spray from the surf, carried by the wind more or 
less inland ; but as a do not, by preference, drink sea 
water, and, as admi in this report, the saline contents 
of all land waters chemically resemble more or less nearly 
those of sea water, it is hard to see what use there 
was in assaying three:and-twenty samples of sea water, 
one-third of which were brought from the North 
Atlantic in the Porcupine, and placing the results, at 
the cost of the taxpayer, to swell out this report. More- 
over, we are further staggered in our credence as to pre- 
vious sewage contamination to find that all these sea- 
waters with one exception are said to manifest it, and that 
the waters brought home by the Porcupine from various 
latitudes and longitudes in mid-ocean are also declared to 
contain nitrites and nitrates; and when we compare this 
last fact with the statement of the learned Commissioners 
that the large proportion of organic matter contained 
in sea-water is alive and innocuous, while that in fresh 
water is dead and putrescible, we are forced to the con- 
clusion that the organic matter in these Porcupine waters 
had become defunct on the way home—or whence the 
nitrites and nitrates /—and that hence all this minute care 
and lavish expenditure of time and money was made in 
examining waters such as are nowhere to be found in the 
sea, but had been allowed to become stinking, and then 
afforded the evidence of animal contamination so eagerly 
sought for by the Commissioners. If we could find any 
new fact in all that is said about these sea-waters, however 
little relevant it might be to “water supply,” we might 
tolerate their introduction into this report. But there is 
nothing whatever new in the fact upon which it is wedged 
into the report—namely, that sea spray is occasionally 
driven far inland by the wind, in our islands at least, for 
Dr. Dalton at least sixty years ago ascertained the fact 
that after gales of wind from the westward sea-salt was 
thus carried inland as far as Manchester, where he detected 
its presence upon the surface of the windows of his labora- 
tory, and he then not only published the fact, but also his 
enguons explanation of it. 

e Commissioners unqualifiedly condemn the existing 
London water supply as taken from the Thames, and we 
think considerably exaggerate the badness of quality of the 
existing supply. Sond the general indication that enough 
of jie § can wholly unobjectionable water for the wants of 
the merreane can be obtained without going beyond the 
cincture of the catchment of the Thames, which, as we have 
already said, seems the most valuable announcement in the 
report, they do not indicate any special mode of obtaining 
a better supply. They touch incidentally upon the two 
projects which at former periods attracted so much atten- 
tion, viz., those of Mr. Bateman, for taking the water 
supply of London from the upper reaches of the river 
Severn, and of Messrs. Hassard and Hemans, for bringing 
it from the lakes of Cumberland. They admit the prac- 
ticability of both these projects, but deny the necessity of 
carrying out either. Perhaps on ne of the same 
principle upon which our judges always take care never 
to decide anything, however small, beyond what the 
necessity of the cause before them obliges to be decided 
our Commissioners add nothing to their decision that both 
the Severn and the Cumberland projects are unn i 
In a report which professes to decide so much we pewrarse 
should have expected to find some expression of opinion 
as to the right which the inhabitants of one river catch- 
ment may have or not have to take by parliamentary 
authority their water supply by abstracting it from another 
catchment, and thereby Leaining the inhabitants of the 
latter andj their posterity for every of one of the gifts of 
nature to which they, and, as it samms to us, they alone are 
naturally entitled. Many persons hold that the taking 
water from outof one river or Jake catchment and delivering 
it into another is an infraction of natural rights and a 
usurpation which Parliament itself has no authority to 
sanction, not even if the present inhabitants of the deprived 
catchment should sanction the usurpation for a money or 
other consideration. For no one generation has a right to 
bargain away the privileges which nature has conferred 
upon them and a limitless posterity, the nature and extent, 
and therefore the value, of which no one can define. 





Where a national frontier line occurs between two catch- 
ments or intersections, it needs no argument to show that 
national rights conflict with any attempt to divert the water 
suppliesas provided by nature. If the French shoulddiscover 
any engineering or othercircumstances which might render it 
advantageous to them to divert out of their existing 
channels an i oly aca proportion of the water from one 
or other of the streams which, rising in France, pass 
through German territory on their way to the sea, would 
the act not be deemed a legitimate casus belli by 
Germany? Nay, more, has not such a measure been before 
now proposed and seriously regarded as a legitimate 
instrument of hostility? Thus, the Americans during our 
war with them in 1812-14 seriously pro as a hostile 
act to England to drain off the waters of the great 
lakes by cutting a channel of no great length, which 
would turn them into the watershed of the Mississippi and 
lower the level of Ontario so as to lay almost dry the river 
St. Lawrence. 

There can, therefore, be no doubt as to the aggressive 
character of taking the water from the inhabitants of one 
catchment for the benefit of those of another, and it remains 
to be seen whether the rights of the inhabitants of the de- 
prived catchment should be abrogated because they happen 
to be the fellow-countrymen of those who deprive them of 
their natural rights in due form of parliamentary law. Let 
us reverse the case of the Severn and the Thames valleys. 
How would Londoners re; a parliamentary project for 
giving a better supply to Gloucester by taking it from the 
upper reaches of the Thames, supposing that circumstances 
made that an engineering possibility economic and con- 
venient to Glnsetent. Cheasaster is a very ancient city, 
and has not spread much in modern days, but we may 
conceive it possible that Gloucester might he: eafter become 

bigger than Bristol, a great port and centre of com- 
merce for the West of England and Wales, and in ages to 
come might need all the water that nature can supply. 
By what authority, then, could the promoters of a Water 
Bill for the benefit of some other catchment in away 
the water rights of the inhabitants of the Severn Valley 
500 or 1000 years hence—rights, the magnitude of which 
no onecould detine, and therefore no one value? Those who 
glibly talk of the omnipotence of Parliament may deem these 
views Utopian; to us they seem to have a basis of reason, 
and to constitute, in fact, an argument inst any water 
project which is based upon ignoring the rights of the 
inhabitants of every river catchment to all the water that 
falls from heaven within it, or the theory that those who 
inhabit one catchment can commute by money for the 
abstraction of water from. the inhabitants of another. 

In the appendices to this report are to be found, 
amongst other things, various statements as to the 
supposed connection between better or worse water 
supply and the statistics of health and disease. Facts of 
this sort, however, are of so uncertain, squeezable, and, 
under all circumstances, doubtful a character, that we must 
confess we look upon their records as of little more value 
than so much waste paper. Dr. Letheby, not so long 
ago, rudely and eff y dispelled the faith of all think- 
ing men in death rates as a measure of the wholesomeness 
or otherwise of the metropolis, or of any particular district. 
The truth is, medical statistics are, and probably must ever 
continue, delusive; because they never can embrace 
whole of the multitudinous conditions upon which health 
and life depend, and the omission of any one of which may 
falsify conclusions based upon all the others. And how 
much more if the conclusions be based on one or two 
conditions only, and if these conditions had all the rigidity 
of physical facts, in place of being too often of the slippery 
sort that characterises medical science. 

The marrow of the Commissioners’ report, after all, 
centres in their intimation that existing sources of water 
supply to London are unfit to be continued, and that the 
true source from whence the future water supply for 
London should be taken is the naturally filtered water, to be 
pumped up from the chalk formations round London. 

Since the earlier portion of our remarks upon this report 
has appeared in our columns, the anniversary address of 
the President of the Geological Society of London has 
been delivered, and recently printed for circulation. The 
President, Mr. John Evans, F.R.S., who isa paper 
manufacturer, and whose mills are situated on the chalk 
not very far from London, must be presumed a competent 
judge of such difficulties as may arise, should the recom- 
mendation of the Commissioners ever be attempted to be 
carried into effect. Mr. Evans’ objections are urged with 
a force and cogency which, as he himself declares, may be 
in part due to his personal interests. But, as a gentleman 
who has long given special attention to water supply, 
especially from the chalk formation about London, and 
whowbieie the Geological Society with all the weight 
and responsibility that attaches to its presidential chair, we 
think it right to permit our readers to know, in his own 
words, the way in which he regards this project of the 
report. 

The Commissioners have expressed their opinion that the rivers 
Thames and Lea ought to be abandoned as early as possible, and 
especially the former, as sources of supply to London. They 
regard the condition of these rivers as hopeless, and point out that 
an abundance of spring and deep well water can be p in the 
basin of the Thames, and within a moderate distance of Londen. 
They believe that within forty miles of St. Paul’s a sufficient 
volume of deep well and spring water can be obtained for the 
present daily wants of the metropolis, but ially point to the 
chalk and bs rg greensand above the gault as the sources of supply. 
They state that within thirty miles of London there is an area 
of 849 square miles covered by these formations, and that within 
forty miles radius the area is 1597 square miles. They estimate (to 
a great extent guided by experiments carried on during many 
years under my superintendence) that the portion of the annual 
rainfall upon this large extent of porous rock, which sinks to reappear 
in springs and streams, may be taken at Gin. annually, and point 
out that this amount of infiltration into the chalk area within 
thirty miles of the metropolis indicates the quantity of 202 millions 
of gallons daily as the theoretical maximum supply available from 
that area. They suggest that the greater portion of this water, 
which now escapes in springs and in the river beds at the lower 
levels of the absorbent district on which it falls, might be abstracted 
by a sufficient number of wells sunk below the present eet 
of the district, and so constantly drawn upon, that there should 
always be a void for the reception of unusual rainfalls below the 








ue 








ich the drainage of the district 


level at od t wally escapes. They 
i D admit that any water drawn from the subterranean 
reservoir in the chalk by artiticial means will be at the e of 
the streams which now flew th h the valleys in the ch: : 
but do not give even a passing m td the effect upon that 


area of abstracting from it its natural s' of water, and convey- 
ing it— “‘ convey, ‘the wise it call” —to oe ong should the popaime 
ey advocate ever be carried into effect. Tt can be believ 
that a pro such as this, invo) the diversion of the whole 
of the water from the natural springs and streams over an area of 
not less then 440 square miles (an area larger than that of several 
English counties), should have been brought forward without the 
ast reference to what would be the result upon this vast 
extent of country, the inhabitants of which are to be sacrificed to 
eeds of this ov wn city. It will, I think, come 
the province of the to point out not where 
quality is to be obtained, but also what will 
its abstraction upon the districts where it now 
exists in sufficient abundance to overflow into the streams. It 
will be for him to show what will be the effect of producing “‘a 
void below the fevel at which the = oe of the country naturally 
. how what are now fertile and even irrigated meadows 
i converted into arid wastes ; how watercress beds, now of 
fabulous value, will be brought to the resemblance of newly 
ded turnpike roads ; how in such a district all existing wells, 
any of them already some hundreds of feet in , will be 
the mill-streams disappear, and éven the and navi- 
gable rivers become liable to sink and be lost in their beds. And 
these results would, if the scheme were carried out, not be confined 
to some single spot, but would extend over hundreds of square 
i It perhaps be thought that I am exaggerating the size 
of the area, the natural water supply of which it is proposed to 
abstract, but the calculation may be readily verified. The quantity 
of water now daily supplied to Londen by the different water com- 
panies, exclusive of the Kent yee which already supplies 
deep well water to the extent of 9,000,000 gallons daily, is stated 
to be 104,800,000 gallons. Now if the supply of Gin. of rainfall 
absorbed over $49 square -_— be, as the Commis- 
sioners calculate, equivalent to 202,000,000 gallons daily, it is 
evident that it will require more than half that area to furnish 
104,800,000 gallons daily, the exact figures being 4403 square miles. 
It must, however, be remembered that the Commissioners regard 
this quantity as the theoretical maximum of water supply available 
from such an area. And they are right in so doing; for in some 
~— a far larger area would have to be exhausted in order to pro- 
luce so large a water supply, since not unfrequently the quanti 
of the rainfall which percolates to a depth of only 3ft. into the soil, 
i i e calculation, is as low as 
3in. For three years running I have known the percolation through 
a depth of 3ft. of ordinary soil. covered with vegetation to have 
been on the average only 34in., and through under the same 
conditions less then 5}in. Tt would appear, then, that it would be 
safer to regard the available spring water supply as not represent- 
ing more than 4in. of the rainfall per annum, instead of Gin., in 
which case the area requisite to supply 104,800,000 gallons daily 
would be 660 square miles. To avoid any possible error, let us 
look at the matter from another point of view. One inch of rain 
falling over a statute acre produces, as nearly as may be, 100 tons, 
or 22/400 gallons of water. Dividing this by 30, as representing 
the daily tion of one person, there would be enough for 
one person for 743 days, or, say, for two for one year. Four inches 
of rain would render each acre le of supplying the wants of 
eight persons, so that a square mile of 640 acres would supply 0120 


Hire 
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for one year. ing the population of the metropolitan 
Trea 4,000,000, Roar dividing that neber ey 5120, we Dare an 
area of 780 square miles as for their supply. There 


can, 
therefore, be no doubt as to the vast extent of country which the 
roposal of the Commissioners would place under unnatural con- 
Fitions with regard to its springs and streams. No doubt wells 
may, in some few instances, be placed in such a position as to 
affect but slightly the neighbouring streams. The wells of the 
Kent waterworks, for instance, which supply 9,000,000 gallons 
daily, are so placed as mainly to derive their supply from water 
that would otherwise find its way into the Thames by springs along 
its bed ; indeed, from the amount of chlorine present in the water, 
it may be doubted whether some portion of it is not derived from 
the Thames itself by filtration through the chalk. It seems pro- 
bable that in the valley of the Thames immediately above London 
there may be spots from which a limited supply of water might be 
pumped without much injury to the neighbouring property ; but 
a wholesale abstraction of the entire supply of spring water from 
an area of even 300 or 400 square miles could not be otherwise 
than mest disastrous. On looking at the actual chemical analysis 
of the waters supplied by the different companies, as furnished by 
the Commissioners, there would, at first sight, appear to be some 
difficulty in understanding their reasons for so highly commending 
the Kent Company’s water, and so unhesitatingly condemning that 
of the other companies, if we are to take as our guide the “‘pre- 
vious sewage or animal contamination,” on which so much stress 
is laid. It is hard to comprehend why, if river. or flowing water 
which exhibits any proportion, however small, of “previous 
sewage or animal contamination,” is to be regarded as cious 
or doubtful, the water in wells, say 100ft. deep, may be allowed 
10,000 pints in 100,000, or 1 pint in 10, and may yet be r ed 
as reasonably safe. For in these deep wells, if at no great distance 
from a river such as the Thames, it by no means follows that there 
is not some amount of comparatively direct communication through 
which water may trickle rather than filter; and not improbably 
the river water below London is more objectionable for eaaking 
purposes than it is higher up the Thames, Let us for a momen 
compare the ‘previous sewage or animal contamination” of the 
water supplied by the different wee deriving their water 
from the Thames and Lea with that of the Kent Company’s water. 





I take the av of the different analyses of each, as given at 
p. 270 ef seg. of the report. 
West Middlesex ot 3083 
Grand Junction sient 3°226 
Southwark and Vauxhall 2-983 
er a re a ee 
Cheisea ws: wbi ot cael os odds «hil BS 
New River (excluding 1868) a<, 90.00. Same 
East London .. .. .. -. 2304 
Average 2°888 
Kent Company or ey 6-480 


or upwards of twice that of any one of the other companies, In 
this average, however, is included the water from the wells at 
Charlton and Belvedere, both of which are condemned by the Com- 
missioners. Omitting these two the average is 3780, which is 
still far higher than any of the others. If we refer to the headings 
organic carbon and organic nitrogen, there can be little doubt of 
the by tae of the Kent Company’s water ; but judging merely 
from the statistics under the awful heading of “ Previous Sewage 
Contamination,” that of the river companies seems the purest. 
Why the source of supply from the two rivers should be condemned 
as hopeless it is very to determine. This startling recommen- 
dation to give up the supplies of water on which London for 
centuries has depended is brought forward just at a time when 
the most strenuous efforts are being made to purify the rivers 
Thames and Lea, and but a few years after the Commissioners on 
the Water Supply of the Metropolis, within whose 
this question lay, had iy sana that with perfect filtration and 
efficient measures taken for excluding from them the sewage and 
other polluting matter, these rivers will afford water which will be 
perfectly wholesome and of suitable quality for the supply of the 
metropolis. Itis not for me to enter into the chemical part of 
this qu+stion ; but I may venture to express a doubt whether con- 
siderably more might not be done by increased reservoirs for 
subsidence, and by artificial aeration of the water, in addition to 
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filtration, so as to carry still further the oxidation of any organic 
matter it may chpnes to contain, I have less hesitation in strongly 
pera e fact that, ive of the New River water, the 
me is is already supplied with 9,000,000 gallons Ber diem, or 
at least 2} gallons per head, of the deep well water so Aight com- 
mended, a quantity that would seem 4 sufficient f ic 
and culinary purposes. I am, moreover, of opinion that the diffi- 
culty of distributing this water oyer the whole area by means of a 
second avi ae rm Var of the water for ordin: Gaansetie 
urposes, great, no means insurmountable. 
Reeply interested in the BA. 4 wer and general gee! of 
one Pe = ae e fated Btaee | ok 
may ve goghy saringly’ os is question, and may not unfairly 
i one so from interested sor dr No one, 
however, can submit silently to an insidious attack upon the 
property which he is fairly entitled to hold; and after carrying 
on experiments, for upwards of twenty years, as to the percolation 
of water to the underground springs in a chalk area, I ma: 
some experience in such a question, and much doubt whether my 
judgment is seriously distorted. Even should the abstraction of 
water be spread over a much larger area than has been supposed, 
so as to rahase the amount conveyed away from any particular 
district, or evén should the gross quantity required prove less than 
supposed, it may be left to any one who will take the trouble to 
investigate the matter to determine w r the effects if wider 
spread, or somewhat diminished in intensity, would be much less 
injurious. ay injury from this cause would moveover be felt 
ith double intensity at those seasons, which are of by no means 
unfrequent recurrence, when, even without this gigantic artificial 
abstraction, the supply of water in the upper portions of the 
chalk district becomes short, and wells, which during the 
previous season may have had 50ft, or 60ft. of water in them, 
run absolutély dry. 

While thus having given suflicient space to enable our 
readers fully to grasp the opinions thus expressed by Mr. 
Evans, we would remark on our own part that, without 
endorsing them, we think they suggest grave doubts as 
to the adequacy of the supply to London from the 
chalk, and that if the adequacy be conceded, the supply 
could only be obtained at a cost for compensation which 
Mr. Evans’ expression of “ incalculable” is for the present 
at least not inappropriate. We cannot join with those 
who profess to think the existing water supply of London 
so bad as to be unfit for use, and radically incapable of 
any lmproyement; but if the correctness of that view 
were to be admitted, and water far purer than the 
present supply can be made, be deemed indispensable, 
it seems to us that we must fall back not wholly 
upon the chalk well supplies recommended by the Com- 
missioners, but upon waters impounded in artificial reser- 
voirs to be formed in the uplands and higher reaches of 
the Thames itself, above all the main sources of con- 
tamination. 
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THE introduction of the system of registration of trade 

marks necessarily leads to the publication of books upon 

the subject. The subject is one which very largely con- 
eerns the public, and the fact that all owners of trade 
marks should apply for registration at least three months 

before the Ist of July next is an additional reason why a 

convenient and not too technical manual should be 

promptly available to instruct applicants as to the course 
they must adopt. This is the want which Mr. Wood seeks 
to supply. He has collected together in one small volume 
the Acts and Rules, adding to them such notes as 
appeared to him desirable, and he has prefaced the whole 
by a short introduction summarising broadly the principles 
the law, and adding also some practical suggestions as 
to the selection and registration of a mark. e scheme 
of the work is just, and though it is not free from 
blemishes, the book will no doubt be found useful. The 
portion devoted to the actual practice of the registry 
should have been fulier and more explicit. As it is, all 
the directions necessary to enable an inexperienced or 
unprofessional applicant to mai his own work are not 
given. For instance, the form of declaration in the sche- 
dule dispenses with the usual statutory conclusion, which 
the registrar has decided must be retained. This fact 
should have been noted, to save a return of the papers for 
amendment. Again, in his note to Rule 6, Mr. Wood 
seems to be of opinion that an applicant may claim to 
register for a whole class, and that although particulars as 
to the description of goods are required to be inserted in the 
statement, yet the privilege “impliedly given by 
sec. 2 of the Act]of registering a trade mark in re- 
spect of a whole class” is not taken away. The fact is, how- 
ever, that a general application to be registered in respect 
of a whole class could not be entertained, for the ve 
simple reason that a class is not a thing capable of defini- 
tion. The limit of a class can never be fixed, and to allow 
a man to claim arbitrarily in respect of a class, which some 
day may comprehend goods as widely different from his 
own manufacture as a cable from a silk thread, would be 
absurd. The information respecting the requirements of 
the office in respect of blocks for publication in the “ Jour- 
nal,” with directions to’ the printer, and so forth, is also 
too scanty. This book furnishes us with another proof— 
if it were needed—of the unsatisfactory framing of the Act. 

Mr. Wood, like every one else, seems to have considerable 

difficulty in understanding some parts of it. The point as 

to public user and registration-- whether, that is, the latter 
now supplies the place of the former—Mr. Wood dexter- 
ously shelves in a short paragraph, and we cannot blame 

him. It is true it comes up in in a different form in a 

note to section 2 of the Act, but here it is looked upon 

rather in connection with the enactment that the mark is 











to be determinable with goodwill, and our author natu- 
rally sees that there is an inconsistency somewhere which 
it is difficult to clear up. _ If registration is to supply the 
age of public user, why should a mark be made to depend 

its existence upon goodwill, which is simply public 
user? If a mark is to fall with the goodwill—that is, with 
the cesser of public user—what is the force of the enact- 
ment to the effect that registration is to be tantamount to 





public user? 
The little book on the same subject, from the 
pen of Mr. J. Pym Yeatman, forms one of the 


series of “ Wilson’s Legal Handy-Books.” This rather 

kes of the character of a running commentary 
upon the Act and Rules, though both are summarised in 
the form of directions to the reader. The author is keenly 
opposed to the whole system, aud he apprehends “a dis- 
mal failure from this attempt at paternal legislation, 
which, unfortunately, is based upon false principles, and 
developed without discrimination or breadth of thought,” 
He is generally alive to the weak points of both Act and 
Rules, though in some cases he exaggerates. For instance, 
he is under the belief that some of the Rules are ultra vires, 
as making provisions not indicated by the Act. But the 
latter says expressly that the rules when confirmed are to 
have all the force of an Act. He is mistaken when he 
credits the Society of Arts Committee with the framing of 
the Rules. The Lord Chancellor did not delegate the duty 
imposed upon him to any one but the Government 
draughtsman, and in point of fact, we believe the Rules 
were in existence before the Committee had arrived at its 
conclusions. This little book is deficient in information as 
to the actual practice of the office ; without that no book 
can be satisfactory. It is useful, however, as a commentary 
upon the Act, and, moreover, contains one very interesting 
fact. The declaration in the Bond Marking-Ink case, for 
which the author was responsible, is set out, and he shows 
by the use of italics what parts alone of the whole mark 
would be entitled to protection under the new Act. From 
this it is seen that the really valuable part would be 
entirely severed from the rest, and that numerous particu- 
lars, all of which were copied by the pirate, would he 
incapable of registration. 


The last of the works on this subject, that by Mr. Daniel, 
appears to have been very carefully done. It commences. 
with an outline of the general law of trade marks, in which 
the distinctions between the privileges of letters patent, copy- 
right, and the protection afforded by trade marks are neatly 
indicated. It then proceeds to treat of the practice under the 
new Act, and this is the really valuable part of the book. 
The author has evidently taken pains to make himself 
acquainted with the various points which have arisen since 
the registry was opened at the commencement of the year, 
and his directions to readers are clear and precise. He has, 
however, indulged in one mistake which should be corrected. 
He, like Mr. Wood, has fallen into the error of believing 
that it is only necessary to specify the class in which the mark 
isto beregistered. Any one following this advice will unques- 
tionably have his papers returned, in order that not only 
the class, but the particular goods in the class, be speci- 
fied. The innovation in making registration sufficient 
evidence of user has suggested a question which is left 
unsolved. Can the registered owner of an unused trade 
mark restrain another person from using it? If it be 
unused for five years the registrar would expunge it ; but 
what are the rights of the registree until that time shall 
have arrived? This is a point which at present no one 
can clear up with any certainty. Mr. Daniel’s book is a 
satisfactory and useful guide. 








THE Iystirution or Civ. ENGINEERS.—By, permission of the 
Lords of the Committee of Council on Education, the Conversazione 
to be given by Mr. George Robert Stephenson, as president of this 
Institution, will take place on Thursday, the Ist of June, in the 
galleries at South Kensington, containing the special ‘‘ Loan Exhi- 
bition of Scientific Apparatus.” The last Tuesday in May will be 
devoted to an ordinary meeting. 


CABLE TELEGRAPHING.—The Boston Herald, in an article on 
telegraph operation, thus describes cable telegraphing : -The ocean 
telegraph operator taps the key as in a land telegraph, only it is a 
double key. It has two levers and knobs instead of one. The 
alphabet used is substantially the same as the Morse alphabet 
that is, the different letters are represented by a combination of 
dashes and dots. For instance, suppose you want to write the word 
‘*boy.” It would read like this: *—... ‘ re 
B is one dash and three dots; O, three dashes; and Y, one dash, 
one dot, and three dashes. Now, in the land telegraph, the dashes 
and the dots would appear on the strip of paper at the other end 
of the line, which is unwound from a cylinder, and perforated by a 
pin at the end of the bar or armature. If the operator could read 

y sound, we would dispense with the strip of paper, and read the 
message by the click of the armature as it is pulled down and let go 
5 | the electric magnet. The cable operator, however, has neither 
of these advantages. There is no paper to perforate, no click to 
the armature, and no armature to c ioe 


The message is read by 
means of a moving flash of light upon a polished scale produced by 
the deflection of a very small mirror, which is placed within a 


mirror galvanometer, which is a small brass cylinder two or three 
inches in diameter, shaped like a spool or bobbin, composed of 
several hundred turns of small wire, wound with silk to the 
metal from coming in contact. It is wound or coiled exactly like a 
bundle of new rope, a small hole being left in the middle about the 
size of acommon wooden pencil. In the centre of this is suspended 
a very thin, delicate mirror about as large as a kernel of corn, with 
a correspondingly small magnet rigidly attached to the back of it. 
e whole weighs but little more than a grain, and is suspended by 

a single fibre of silk, much smaller than a human hair and almost 
invisible. A narrow horizontal scale is placed within a darkened 
box two or three feet in front of the mirror, a narrow slit being 
cut in the centre of the scale to allow a ray of light to shine upon 
the mirror from a lamp placed behind the said scale, the little 
mirror in turn reflecting the light back upon the scale. This spot 
of light upon the scale is the index by which all messages are read, 
The angle through which the ray moves is double that traversed by 
the mirror itself; and it is, therefore, really equivalent to an index 
four or six feet in length, without weight. To the casual observer 
there is nothing but a thin ray of light, darting to the right and 
left with i rapidity ; but to the trained eye of the operator 
flash dade yl with intelligence. Thus the word boy already 
alluded to, wo d be in this way: one flash to the right and 
three to the left is B. Three to the right is O. One to the right, one 


to the left, and two more to the right is VY, and so on. Long and 
constant practice makes the operators wonderfully ex in their 
profession, and enables them to read from the mirror as readily 


and as accurately as from a newspaper. 
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ON THE LONGITUDINAL GIRDER OR BUOLK- 
HEAD SYSTEM OF IRON SHIP CONSTRUCTION,* 
By Epwin W. De Rusert, 

We suppose that there are few mercantile steamers afloat which 
would ever reach if a hole 12in. in diameter were punched in 
their after hold when at sea. The pumps would be totally inade- 
quate to elear the vessel of water, which would rise as the vessel 
settled down until it overtopped the water-tight bulkheads, 
thence on to the main deck, have access to the whoie vessel, 
which could not fail of being speedily overwhelmed and become an 
easy prey to the surging seas, See 
in the engine or boiler rooms, most efficient means for 


f water, and the er which might speed her course to some | 
badly. port, would oan be quenched, and the vessel become as. those of largest classes, we now ask you to consi 


damag 
that the i 
strong, hull being pierced from collision or other causes, or 


helpless as though the whole of the bottom had been 
and this in spite of her other bulkheads, remem 
measure of safety of any structure depends not upon 


but the weak points of that construction. These remarks are by | 
calculation, | engine-room skylight, the first object 
strikingly | render the effect of the as local 


no means theoretically based, as they can be verified by 
and more oo rm the evidence of facts, and not more 

perhaps then by reference to the painful loss of the §.8, Strai 
clyde, which so quickly founded after co’ 0 
loss of so many precious lives, in broad daylight, and 


bulkheads as a reliable means of safety to a severely 
seems to have prevailed on board 
distrust be wondered at when the melaneholy 
Registrar of Shipping for the year 1874, and the first half of 1875, 
has left its impression on the minds of the people? He, when 





llision, and, with the | heads, say by 

in fine | parts, 

weather. The general distrust, too, in the value of water-tight | 

vessel water-tight doors, ca’ 

the S.8. Franconia, And can this | of the various compartments 

record of the | so thatthe vessel may become waasifely 
| structure is strong enough to withs 


strains, then scbing from side to side, receiving heavy blows from 
waves, and subject to the vibration of the variedly immersed pro- 
peller, subjecting the vessel to a complexity of strains unknown to 
other structures. The calculations of Mr. Johns (who 
deals with steam vessels built ata more recent date than Mr. 
Mansell) show that a first-class iron vessel of 3000 tons is onl 
one-fifth as strong ag an iron vessel of 100 tons, and has only half 
the strength of one of 700 tons, supposing each to have the same 
relative proportions of length, breadth, and depth ; and this 
ob w material and workmanship are employer, 
earing tensile strains on the upper works to ns 
peeaaeaee inch, aresult not always to be obtained in practi 
ving now laid before you a few facts which show there is room 
for mrs yh aarp in the general structure of iron shine, 








y 
t x what we 
believe will remedy some, at least, of these defects, 

As regards the safety of the vessel in the possible event of the 
‘ge masses of 
the interior, say through a broken 
to be gerne bes Be to 

damage as possible, and w can 
by properly agua the athwartship water-tight bulk- 
E dividing man ss, sine. bokis ecg ged ut 
y separat e engine. er, an spaces by water- 
bulbbeads, snd clo all necessary openings by efficient 
le of being readily closed. The capacity 

can be readily calculated and 
unsinkable, provided the 
the shock of the s 
and pent-up water ; but this would often appear improbable 


water finding their way into 


be managed 


tight 


mm 
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steamer will, we apprehend, be as follows :—The tendency of the 
superior buoyancy over the weights amidships will be to force the 
bottom upwards, and to square and thrust out the bilges. To 
effect this the strains follow two courses—firstly, the floors would 
tend to rise and communicate the ure by the pillars to the 

, stringers, iron deck, and ship's side ; and secondly, the 
stress would reach the topsides and stringers, &c., through the 
bilge plating and bulkheads. In few words, the flvors w tend 
to rise and the bilges to bend before the strain due tothe weights, 
of hull, machinery, coal and cargo could be equally distributed. 
Now the floors are prevented rising in the centre by the keelsons, 
bulkheads, pillars, and the cargo: and other ‘vcights resting on 
them, also by the resistance they offer as girders ; of these resist- 
ing elements we alone question the efficacy of the pillars, and 
for the following reasons :—It is well known that they are 
frequently bent by cargo or other strains, they are not continued 
through the engine-room, only occasionally through the boiler 
space, and their continuity is much interfered with at all large 
hatchways, consequently they cannot be relied on as an efficient 


) means for tying the ship together ; in fact, we believe they siiaply 





serve to shore up the decks and only nominally act as tie rods, se 
that we may conclude there is but little dependence to be placed 
on them as an efficient means of connecting the varying strains of 
the lower and upper parts of the vessel, and, in the engine and 
boiler spaces, of communicating strains from the iron deck down- 
wards. The result is that the deck beams, where unsupported by 
pillars, tend to flatten when strains come on them, and the deck 
plating as it approaches more nearly the centre line yields with 
the beams, “ara is not bearing its share of stress with the 
topsides and stringers nearest the sides ; so that we may conclude 
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treating of all classes of British vessels, shows that 2:98 per cent, 
of all the vessels classed at London Lloyd’s have foundered or are 
missing, and 5°51 per cent. of vessels unclassed at London Lloyd’s, 
including those classed by other societies, have shared the same 


fate, 

These figures exclude all vessels known to have been stranded 
or lost throngh collision or other causes. Notable losses as the 
Ville du Havre, &c., may be still fresh to many minds, 
And again, when we consider that many a long narrow steamer 
is almost entirely dependent on her engines, her sticks of masts, 
and often low engine power rendering her even laying to in 
a gale a matter of difficulty, when, should the engine break 
down or the screw become fouled, it is difficult to conceive 
how such, when disabled, can live out a storm. In the recent able 
address of the president of the Institution of Civil Engineers occurs 
the following remarks which bear on this subject, When referring 
to the number of steamers bound to the Baltic and Mediterranean 
foundering during the passage of the North Sea and Bay of Biscay, 
he says :—‘* The accidents have frequently been attributed to over- 
loading. I am obliged to confess that in a great number of 
instances overloading does not, to my mind, satisfactorily account 





for allsuch disasters. The mercantile steamer of the t day 
is built long and narrow, with large openings in deck for 
engine room, skylight, and stokehole. The great in pro 


portion to breadth prevents her being hove to so as a 
sailing ship, unless she is helped with enough steam to keep her 
head up to the sea, Therefore, an accident occurring to the engine 
is followed by the long steamship falling off the wind which has the 
effect of bringing her broadside to the sea. She is then exposed to 
the full foree of the waves, and before any repairs of the engines 
can be effected the sea often breaks into the engine room, rises to 
the furnaces, puts out the fires and leaves her helpless, or at all 
events only dependent on canvas, which will not Ln. her to face 
the heavy seas,” 

_ The effeots of such losses do not stop here, for they cause the 
insurance premiums to rise, increase the cost of all classes of goods 
by transit and loss, and thereby indirectly tend to make 
the necessaries of life more difficult of attainment. 

We believe that some of losses of steamships are the 
results of weakness of design or construction, and our opinion is 
somewhat confirmed when we note the results of the calculations 
of Messrs. Mansell and Johns, and the teaching of the valued 
pe of Mr. Wigham Richardson and others. Mr. William 

ohns, when treating of the str of iron steam vessels built 
probably three years ago, shows that vessels of first-class con- 
struction, of tons and upw: w poe on the crest of a 
wave equal to the ship’s length, have a factor of safety of 24 
only, or abous half of that considered nece for structures on 
land, such as bridges, which have no such variable loads as a shi 
has to bear, neither are they subject to the sudden addi 
— of pppoe Say at of heap Bm ne or Poses 
uent on var mersion at sea, now bu u 
at the ends, Pensing je double up the vessel, then as the wine 
Sweeps aloug to midships, putting the structure through reverse 


* Institution of Naval Architects. 
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the fo: 
the whole yo ae we bigs a Bc hd bch effect this " 
thoro' as by adopti e longitu a system, an 
Which bac keen | wontot of late years notably by Capt. Charles 
Chapman, Mr. William Denny, and Mr. John McMillan, of Dum- 
barton, also Mr. Boolds, and others, It is being adopted by her 
Majesty’s Government, and forms a marked feature in the con- 
struction of the Irrawaddy flotilla steamer, built by Mesers. 
William Denny Brothers, of p renee ove Shy We are aware that this 
system has been tong since partially carried out, as in the Cunard 
steamers Persia and Scotia, but we advocate its use not locally, 
as in coal bunker bulkheads, oras a means for reducing the size of 
a aig, ar compartment, or for orl mg 3 short wing water-tight 
galleri ut as an essential element in the strength and safety 
of the w vessel ; as the longitudinal 
deck well above - water line down to the keel, and being made 
water-tight, and of considerable lateral strength, practically divides 
the vessel into a port and starboard ship in every particular. In 
advocating the adoption of the longitudinal system, let us first 
state what we believe to be the action and effect of the longitu- 
dinal strains of tension and compression on a flush deck vessel of 
the socal Faych gre qoneinees cet og! as & Meg ef ween 
beam, the top sides, stringers, and iron deck forming the top flange; 
the bottom plating, &c., the lower flange ; the side and part of 
“ plating being the connecting link. 
irstly, in still water the internal weights, when equally distri- 

buted and of equal gravity, have a tendency to keep the vessel’s 
bottom down, and pretty evenly to counteract the pressure of 
water due to the form and immersion of the hull. But as 
steam vessels are necessarily loaded unevenly on account of the 
varying weights of machinery, and coal, and more especially 
the latter, as it is worked out during a long voyage, consequently 
the proportional strains along the whole length of the vessel or 
beam v. considerably. e ends of the vessel having a 
ynteney fall off, cause the lower plating to remain in compres- 
sion, the upper works in tension. is consideration leads 
us to conclude that the bottom is not only the lower flange of a 
girder which prevents the middle from rising on accountof an excess 
of buoying power, but also as a series of pillars resisting the 
tendency of the ends to come together from a want of buoyancy. 
As we have just said, the bottom represents a series of continuous 
short wel the eng? of each being ual to the clear 

ace between the frames, the width being the distance between 
the bilges, and the keel and keelsons which are connected to the 
plating are the webs, and for thickness we have that of the shell 
itself. Now pillars 2lin, long x }4in. thick, with stiffening web 
say LOft. Fa ty bs are mp y: aye bed engines bien peg 
or resisting heavy and varying s' and especially when they 
are subject toa continuous one-sided thrust, as by the upward 
pressure of the water, which places them at a great disadvantage 
to resist compression, i tending to buckle or double u 
these pillars or shell plating between the floors, This threaten 
eollapse is preven’ y the webs or longitu elements of con- 

lapse is. pi ted by the webs or longitudinal ol f 
struction, viz., by the keel and intercostal keelsons assisted by the 
convexity of the bottom, each staving the thrust and keeping the 
plating fair, The course of the strains in the valeely 


joing remarks, As regards the general Memaiohing of 





bulkhead extends from a | 


that the strains are mostly communicated from bottem to top, or 
vice versa through the bilge pleting, frames, and bulkheads. Whether 
the curved form of the bilge is that most suited for transmit- 
ting upward strains is gravely open to question, on account of the 
tendency to spring and work at those parts. Secondly, when the 
vessel is traversing ocean waves equal to her own length, she is 
continually subject to reverse strains, the bottom being often in 
tension and the topsides in compression; as the parts are variously 
buoyed, she mounts, is poised, or descends the waves. It is not 
our intention to dispute that large first-class vessels, as now. con- 
structed, are not strong enough to hold together when uninjured, 
but that we believe that much material might be saved if arranged 
to more directly transmit the longitudinal and vertical strains 
continually operating between the ends and the top and bottom 
works of a vessel, by so arranging the material that these strains 
may be communicated in the most direct manner to the parts 
which are specially adapted to bear them, and so prevent leaky 
decks, working butts, and panting ends. To meet these require- 
ments we believe nothing is so suitable as the longitudinal bulk- 
heads or girder system combined with additional athwartship 
bulkheads, longitudinal angle irons or int tal keelsons, and 
some of the latter running up to the deck which carries the top 
ge or girder. 

A design forconstructing a vessel on this principle, and illustrating 
the joint scheme of Captain Charles Chapman and the writer’s, has 
been circulated in the room, and by reference to which the following 
remarks may be more clearly followed. It represents a main deck 
steamer 380ft. long by 43ft. beam by 32ft. 3in. extreme depth amid- 
ships, having a gross register tonnage of about 4000 tons., is fitted 
with twin screw engines, hastopgallant forecastle for crew, and large 
hurricane house for first-class passengers and officers, and main deck 
for second-class, steerage, or cargo. The hatches are at the sides, 
leaving a passage next the bulwarks about 5ft. 6in. wide, and‘ 
allowing a midship belt of the iron deck at least 8ft. wide to run 
fore and aft in one uninterrupted length. It will be observed that 
the longitudinal and athwartship bulkheads divide the vessel into 
safe and handy compartments, each reaching from the main or 
upper deck to floors. The athwartship bulkheadsaresupportedin . 
their middle by the longitudinal bulkhead, which you will see in 
the second deck plan, extending from peak to peak in one 
unbroken length; but it may, if necessary, be continued to the 
stem and stern post, This feature of construction adds very 
materially to the strength of the athwartship bulkheads, where 
there is no deck to stay them. The longitudinal bulkhead divides 
the engine, boiler and coal spaces, so that if one set of propclling 
gear becomes disabled by water the action of the other may 
remain unaffected. The engine rooms are separated from the 
stokeholes by water-tight bulkheads with doors, and for conve- 
nience, we make an opening between the port and starboard engine 
rooms, which is alsoclosed by a water-tight door. This is the only 
opening below the second deck in the fore and aft bulkhead, 
with the exception of the usual small sluice valves. The forward 
bunker is also rendered water-tight. We prefer to close these five 
doors by hydraulic power. 

As all the hatchways are on either sido the centre part, the iron 








'y loaded 


upper deck for a width of about 8ft. forms a perfectly unbroken 
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web or fi hich being united by vertical plates ind Wiade iron | will be less liable to race and the shafts to fracture from sudden | still further i the ure, it is that th 
to the ship's bottom, - fivors, br centre tie plates | and unequal strains, Keferring to the value of deep immersion of | of an oGiclout high-pressure merino boiler” would meet great and 
of the other decks, - dchindy fern an immensely strong girder, | screws as.a great accessory to efficiency, I would remind you of the | increasing want. 


being in fact a back bone extending from the top to the bottom, 
and from end to end, from which the frames and floors, beams and 
eads, ran as ribs to the outer pleating, rendering to each 
erent eettinten tn tenon abtiting & as wat 
i ¥ e opera’ one par’ 
are fiffused throughout ay whole cosines. And this — 
feature applies in a special degree to the varying strains a vessel is 
subject to when at sea, especially when pitching or scending 
heavily, when the busying or upholding of the individual parts 
is continually changing, while the weights carried remain practi- 
cally constant. Hence the value of the direct diffusive power 
of the structure under consideration, which so transmits the 
strain that the fully buoyed but lightly laden parts directly sup- 
port those which for the time being are subject to reverse condi- 


tions. 

As the longitudinal bulkhead means the introduction of weight 
where only about one-third is usually placed, let usstatein few words 
where we consider reductions may be e in the present system 
of construction to meet this additional two-thirds, amounting to 
about 75 tons. Considering that the longitudinal bulkhead forms 
a rigid girder, shallower floors may be used, as they cannot rise 
without the girder be broken or decks lifted and athwartship bulk- 
heads be torn. Beams may be reduced in depth as they rest on 
and are connected to the girder by angle iron collars, so cannot give 
way in the.centre of their length unitess the eer gives way or 
the vessel's bottom is ruptured. They are therefore practically 
reduced in length by one-half and in depth by about jin. As 
much of the heavy strain will now pass from the bottom directly 
upwards by the girder to the iron decks and bulkheads, the strain 
at the bilges will be much reduced, and also the liability to work 
at these parts, hence doubling strakes at the bilges of long vessels 
will be unnecessary, but we would recommend that a keelson 
united to the skin be placed here for stiffening the shell when under 
compression, as the vessel lays over. The strength of the irop 
deck is also more effectively utilised, as it is directly in communica- 
tion with the lower parts of the vessel, and in the line of greatest 
strain is unbroken. 

As the plating between the bilges and sheer and whale strakes 
will be subject to less stress, it may also be reduced, especially as 
additional strength will be got out of the side plating when laying 
over, by the adoption of more numerous athwartship bulkheads, 
and by carrying them to the upper deck. By the redaction in the 
depth of the floors and beams more space will be afforded for cargo, 
and if it should consist of grain, will be kept from shifting by the 
web of the girder—a matter of no small importance. It may be 
objected that the longitudinal bulkhead and twin screw engines 
will much interfere with the storage of cargo, but this, it is believed, 
is more apparent than real, as the pillars displace cargo to the 
extent of their own thickness, and the girder, with its stiffeners, 
take up but little more, say an inch in the width of the ship. 
The two tunnels necessary for twin screw propulsion occupy the 


3 





wings of the after hold, and us the tanks can be placed in the space 
left vacant between them and the ship’s side, and the cocks and 
pipes be led through the tunnels, ceilings, casings and trunk ways | 
will be saved and a good flat floor will be formed for the cargo to | 
rest upon, both over the tunnels and between them. Besides, as 
smaller screws will be used, the tunnels will not beso high, neither | 
will they be so long as is usual with the single screw propeller. | 

And by arranging the engines as shown in the plan, they will } 
take up less fore and aft room, saving about 8ft. in 600 H. P. engines, 
and this space will be in the best parts of the vessel. As the wing | 
bunkers will, however, be done away with, part of this space will | 
have to be thrown into the undership bunker, the remaincer goes | 
to swell the cargo space. There is another gain by using twin 
screws, and that is the length of the screw aperture—amounting to | 
nearly 9ft. in large vessels—may be added to the undership length 
of the vessel, the lines below having the same run aft, but re- 
quiring a little joining above. By adapting the longitudinal bulk- 
head in vessels wherean entire main deck is required for passengers, | 
and large cargo space is not of so much moment, we would recom- | 
mend a spare deck class of vessel, and carry the girder to the | 
main deck, and every other athwartship bulkhead to the spar deck ; | 
but for the largest class of vessels we would prefer to construct | 
them as shown in the plans, viz., with topgallant forecastle and | 
large hurricane house. In this type of vessel we would not insist | 
on making the longitudinal bulkheads water-tight above the second | 
deck, provided the deck was well above the deep load line, when we 
would cut openings under the upper deck for thorough ventilation. 

So that the advantages of the design under consideration may | 
be more easily comprehended, I have arranged a vessel 380ft. by | 
42ft. by 313, and compared it with a very successful flush span | 
deck type of steamer, of the same length and breadth, but 4ft. Yin. 
deeper, having the same lines and gross register tonnage ; all the 
other elements, except cargo, have been reduced to the same level. 
The result is a gain in the cargo space of 780 tons at 50 cubic feet | 
perton. This gain is made up by the decreased length of engine | 
room. Extra midship length is due to having no screw apertures, | 
and also to the saving in the register tonnage by having open 
passages around the hurricane house cabins, and clear spaces over 
the hatchways. As regards the working of cargo in vessels having | 
side hatches, we would prefer to use a light winch for each, with 
a good derrick swing off the mast. This arrangement will be very | 
advantageous where cargo can be worked both sides, or from the | 
jetty and barge, or when landing in small packages or chests ; but | 
where this cannot be done, the greater sweep of derrick to the 
outer hatch will neutralise any advantage which will be gained 
when working th» nearer hatch ; so that the employment of 
double hatches will not practically expedite the working of cargo 
under ordinary circumstances, neither is it believed will they 
prove a 

-Before concluding, the writer would draw your attention to 
what he believes to be special advantages in the employment of 
twin screw engines, especially as sundry objections to their use, 
and to the longitudinal bulkhead as a consequence, may have 
presented themselves to the minds of the practical men I am 
addressing. A very important element is that they afford ter. 
immunity from detention through accident to mae ft w on 
long ocean voyages, as, in the event of the loss of a screw, a broken 
shaft, or other serious derangement of machinery, the voyage may 
be continued at about eight-tenths of the a ee 8) and 
without increasing the indicated horse-power of the remaini 
engine more than one-fifth. It ison reliable record that when 
the twin screw steamship Mary lost one of her propellers at sea in 
1868 she completed her voyage without Pyne: with the one 


engine ; it being only necessary to angle about 5 
to correet the one-sided thrust of the remaining propeller. aS 
steamed up the Thames with ease, turning the sharpest bends, 


although her length between perpendiculars was 230ft. As another 
instance it may be mentioned that both engines of the twin screw 
steamship Ruadine broke down when coming home from the 
West Indies ; one engine was made good by borrowing from the 
other, and the voyage continued at seven ts. Now compare 
these facts with the results of the steamship Atrato, and many 
other cases of detention of mail steamers from breaksdown when 
at sea; and estimate the value of the time lost in a foreign port 
while waiting for duplicats parts, also the cost of dispatchi 

other steamers at short notice to carry in the mails, and expenses 





and y ted with transhipment of passengers and 
cargo, and we have no hesitation in saying that the balance will 
show ely to the advantage of the vessel with the longitudinal 
bulkhead and twin screw engines; and this also applies to ordinary 


merchant steamers, but in a less degree. Another advantage is 
that the screw propellers are more deeply immersed, oa the lest 
ing water besides being less broken and more free from air, has 
greater freedom of access to them. There will be less vibration of 
the hull, as the water leaving the screw acts equally on both sides 
of the vessel ; and when light and pitching heavily, the engines 
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sid read before this Institution in 1874 by Professor Osborne 
ynolds recording the results of a series. of exneriments, the 
summary of which is to the effect that screws should be one-third 
of their diameter under water; if less than this they race and froth 
the water, and this result was invariably obtained even at speeds 
varying as much as 50 cent. 

be action of the veneer will not be affected when under weigh, 
and if it should oy damaged the vessel can be manwuvred by the 
screws alone. This special feature of twin screw propulsion 
commends itself y for canal or river work, where low 
speeds and great nicety of steering are so n . When laying 
too from stress of weather the twin screws cau keep the vessel’s 
head up, even when she makes no progress, being independent of 
the rudder ; whereas unless the single screwed steamer is m: 
headway, the rudder fails to act and her head will fall off. Hence, 
either her screw must be turned more raj idly or sail be set. If 
the former, the engines will be more affected y % 

Duplicate engines in vessels of _ size and full power also 
offer advantages on account of the individual parts being little 
more than half the weight, and the shafts are more likely to be 
free from flaws; besides, only about half the usual weight of spare 
gear will be carried, and that will be of much handier proportions. 
As regards the cost and pee age of duplicate engines, say each of 
250-horse power and up , and with one set of spare gear, as 
compared to single screw engines, equal to their collective 
power, and also with one set of spare gear, I have it from a firm 
of first-class marine engineers that there will be no difference 
between them in these respects. 

Twin screw vessels have also unusual facilities for avoiding 
collision, and if injured, and constructed on the principles advo- 
cated, will be able to assist either herself or the participator in 
the collision. Also, in event of war, would render valuable assist- 
ance on account of extraordinary maneuvring powers, and in the 
event of one set of machinery being injured, has the other to fall 
back upon. 

in conclusion, we may repeat that by the adoption of the twin 
sc’~w engine the cargo space is i as previously noted, by 
196 tons at 50ft., which at 40s. per ton—and the vessel making four 
round voyages to Bombay per annum—would add £3140 to the 

yearly revenue, and which will much more than compensate 

or the cost of any additional engine staff. Also by the application 
of the longitudinal bulkhead system combined with the additional 
athwartship bulkheads, the vessel is not only much increased in 
strength, but is also rendered practi 7 sinkable, which, 
together with the greater security afforded by twin screw engines, 
will reduce the sea risks, and so lower the insurance premiums; 
consequently, the shipowner can command higher freights without 
increasing the cost of transit to the shipper, and such vessels 
would undoubtedly be more largely patronised by passengers as 
soon as the general features of security became known to the 


public. 

And by the adoption of the general arrangement proposed by 
Captain Charles Chapman and the writer for large ocean steamers 
of the size and capacity already noted, the additional 780 tons of 
cargo space, if freighted as above, would add about £12,400 to the 
gross annual revenue. 











ON WATER TUBE BOILERS. 
By Mr. J. F. FLANNERY, Member. 

MucH public and professional attention has lately been drawn to 
the official enquiry held at Liverpool by the Board of Trade into 
the loss of life ca by the explosion of portions of 
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is rightly regarded as a most important case ; and as other 
attempts to improve the construction of marine boilers, although 
very fully discussed in the press, have never been directly brought 
under the notice of this Institution, I venture to offer a short 
résumé of some of the principles and facts involved in the ques- 
tion. 

The almost universal adoption of bigh-pressure steam at sea has 
brought with it much inconvenionce, notwithstanding its great 
economy of fuel. The anxiety attending upon the construction 
and the working of the marine boiler is much greater now than 
formerly, its first cost is largely increased, the expense of 
repair is mach more, and the duration of its life is much less, I 
think I will have the concurrence of the members in saying that 
one of the gravest, if not the very gravest and most important, of 
the questions now arising in connection with the machinery of 
steamships is the improvement of the marine boiler. And not 
only does the present practice leave much to be desired, but the 
feeling in favour of sti higher pressures is checked chiefly by the 
difficulty of designing a boiler which will sustain them safely and 


efficiently. It isan axiom laid down by th and confirmed by 
practice, that the higher the boiler pressure the greater the ratio 
of expansion, the greater is the economy of fuel. Th ‘ 
this axiom is sustained by the fact that to generate steam of the 


pressure of 301b. per square inch about 1190 deg. of heat are re- 
pressure ot 30]b. per square inch about 1190 deg. of heat are re- 
quired, while to generate stear. vi ‘20 Ib, per square inch about 
1218 deg. of heat are required, that 11 to say; to produce steam of 
four times the boiler less than 1,34, times the heat is 


required, Again a pressu.e of 240 lb. per square inch 
requires about 1235 deg. of heat, or 1;$, times the heat of steam at 
30 Ib., and contains eight times the initial force. ly these 
differences are so that the same consumption of coal may be 


taken to evaporate the same quantity of water, whatever the pres- 
sure. Theoretically, therefore, we have only to increase our boiler 
pressure to reduce our consumption of fuel, were it not that two 
well ascertained considerations intervene. First, we have not 
hitherto been practically able to construct a boiler which, under 
usual conditions of steamship requirements, will stand a pressure 
greater than is now in use ; and second, the heat of very highly 
pressed steam burns up the lubricant in the engine cylinder, 
quickly destroying the working parts. With the second con- 
sideration, however, we have not now to deal; and if we could 
overcome the difficulty of making a boiler to bear even 120 Ib. 
with safety, much improvement would be effected. 

To start from the beginning, let us remember that the thickness 
of the shell of a cylindrical vessel containing high-pressed steam 
must, in order to maintain the necessary strength, be increased 
directly in proportion to increase of pressure and diameter, and 
that the thickness of the shell may, consistently with the strength 
necessary for any given pressure, be reduced, if its diameter be 
also reduced. A very usual size for modern high-pressure cylin- 
drical boilers is, say, 12ft. diameter, and the thickness of the shell of 
a boiler this diameter, double riveted to bear a pressure of 120 Ib, 
per square inch, would be taf ljin. 1am not aware of any 
examples of boiler construction where the thickness of theshell plates 
has exceeded 1}in. or 1Zin., and it is almost doubtful if, 
the practical difficulties of manufacture, a perfectly good job is 

with shel! plates of this thickness ; at all events, it is gene- 
rally accepted that to make sound workmanship with a thickness 
greater than this is ygaeey Mga: 5 aon On the other hand a 
cylindrical vessel or tube say 12in. eter may, for this same pres- 
sure of 120Ib. per square inch, be made, if welded, only ;*,in. 
thick, and still per the same proportionate ye 3 or, for a 
pressure of 150lb. per square inch, it would be made practically 


about ;°;in. thick, and this would givea factor of safety nearly three- 
fourth times greater than that by the be drical boiler 
shell 12ft. diameter, 1}in. thick, and pressure of 1201h. It is practi- 


cally certain, therefore, that the limit of pressure with the present 
type of boiler has been reached ; and when we consider how much 
economy of fuel has been effected by increasing the pressure to its 
present height, and how much more economy may ‘be effected by 
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Many look for the solution of this problem to the type known 
as the water-tube or tubulous boiler, that is the system by which 
the cylindrical portions of the boiler subject to internal pressure 
are reduced in diameter and i din ber, the result bein 
that for « given weight of material a much higher pressure 
steam is and, indeed, by the reduction of the 
thickness of the shells a higher pressure of steam is carried, on 
more | of coal i d than ia penis with any other type 
of boiler. The other advantages claimed for boilers of this type 
are—that the thinness of the metal interposed between the fire 
and the water enables the heat to be conveyed more efficiently and 
with less waste, and also enables the steam to be raised more 

y; that the danger of explosion is limited ; that a damaged 
in 








pe aos be easily replaced ; that ter strength proportionate 
ep possibl rst 
the metal in the boilers need not, at a later date, enforce reduced 
pressure and therefore reduced s; of ship, as is the case with 
existing a ae of boilers. It is ted out also that where boilers 
of the ordinary type require renewal the decks must be broken 
away, whereas the separate portions of the tubulous boiler may 
be pa: down the hatchway ; and further that a war ship in a 
foreign station must either return home or to the nearest dock- 
ard in the event of any serious wear upon ordinary boilers, but 
so many spare tubes of the water-tube system might be carried as 
to freatly extend the period of service upon a foreign station. 
here is a diagram, of a boiler of the ordin' type, show- 
ing the advantage possessed by fhe boiler of the water-tube 
meas, as regards having the current of the flame and 
heated gases running in a direction at right angles to the surface 
of the plates in contact with the water. It is noticed that the 
direction of the flame in the ordinary boiler is always along the 
faces of the heating surfaces, whereas in the water-tube boiler it 
is in a direction at right angles to them ; the heating efficiency of 
flame striking the plate directly, as in this latter case, must be 
much greater than when sliding pe the surface, and we see, 
therefore, that this system not only enables thinner plates conveying 
the heat more perfectly to the water to be used, but also directly 
increases the action of the flame itself. Again, the escape of the 
steam bubbles from the metal surface upon which they are 
enerated is more rapid and direct when that surface is disposed 
ectecntelly. The condition most essential to safety is beyond 
doubt good circulation.’ The heat to which a tube immediately 
over a fire is exposed amounts to upwards of 2000 deg.; the 
specific heat of water, cr its power to absorb heat, is twice that of 
steam, and in addition the evaporating water absorbs the latent 
heat of steam, making its receptive power many times that of 
steam ; there is, therefore, no difficulty in arriving at the conclu- 
sion that a tube of, say, gin. thickness, which is not relieved by 
freely circulated water, will become hot and dangerous in a very 
few seconds, and it may be shown that the absence of provision for 
this good circulation has been the primary cause of the diffi- 
culties the water-tube boiler has yet encountered. It is noticed, 
on reference to the diagrams, how large a y of water is con- 
tained by the ordinary boiler, as compared with the volume of 
water held by the water-tube boiler in proportion to their heating 
and grate surfaces. The effect of this is that the ordinary boiler 
has a large reserve of water at nearly boiling point, and is not 
therefore exposed to such sudden fluctuations of pressure, with 
their attendant evils, as the water-tube boiler. If the strength 
of the fires be suddenly increased in a water-tube boiler, a spas- 
modic rise of pressure leading to accumulation of steam in the 
water chambers, priming, loss of water, and overheated tubes 
takes place, and this defect is quite absent from the ordinary 
boilers ; and not only so, but the large reserve of water in the ordi- 
nary boiler, the whole of which above the fire-bar level must be 
heated to nearly boiling point, is the cause of a much more 
gradual, and, therefore, more easily effected circulation of the 
water ; indeed, the small volame of water is still farther reduced 
by the isolated subdivision of the parts, each tube having to 
supply, circulate, and evaporate in a very independent manner, 
and with little reference to the volume of water contained by its 
neighbours. Clearly the smallness of the contents of a tubulous 
boiler is in some respects a serious drawback, although it is in 
other respects an advantage. The difficulty of obtaining a good 
circulation is from the nature of the case-greater in the tubulous 
boiler, and the increased friction of the water due to high pres- 
sure adds to this difficulty, while at the same time it increases the 
necessity, and it is a matter forthe earnest consideration of inventors 
whether artificial circulation, produced by subdivided feed inlets 
or otherwise, may not after all be resorted to. This idea has been 
expressed to me by one of our most eminent marine engineers, 
and it does seem that the certainty of good circulation thus ob- 





manufacture, the wear of 


tained would com te for the complication of working parts. 
One element of danger absolutely possessed by the water-tube 
boiler, and not diated the ordinary boiler, lies in the fact that 


the metal ex to the direct action of the fire is at the same 
time subjected to the tensile strain of internal pressure. In the 
ordinary boiler the parts subjected to tensile strain are not acted 
upon by the fire, and those parts acted upon by the fire have the 
water surrounding them with a compressing strain. Although 
the ing strain of wrought iron is less than its tensile strain, 
the casein point of the fire playing upon iron under tension is 
more dangerous because any flaws will be stretched out, the flame 
will penetrate them and promote their increase to bursting point. 

The water-tube boiler has, under several designs diff in 
their details, been extensively used for the generation of steam in 
factories, and for other stationary purposes both in England and 
America; and, although some important defects exist and some un- 
fortunate failures have occurred, still it cannot be denied that, as 
a rule, its results have been fairly mecca Why, then, has 
it not come into more extensive use at sea? It may be answered 
generally, that the conditions to be fulfilled on board ~e are 
more stringent, the space allotted is more circumscribed, the 
boiler must conform to its limits. A less leisurely and methodical 
action is necessary than in a machine used for stationary purposes, 
and defects of little importance on land develope into serious 
evils at sea. We may best elucidate this question, however, by 
considering some of the cases in which the water-tube boiler has ~ 
been tested for marine purposes, and by analysing the causes of 
failure in these cases. Several practical trials at sea have been 
made, and the enterprising and truly admirable spirit bono tee 
two steamship owners especially cannot be too highly commend 
The gentlemen alluded to are Mr. S. B. Guion, of Livi 1, the 
managing owner of thesteamship Montana, and Mr. W. H. Dixon, of 
Liverpool, the owner of the steamship Propontis. The examples 
in these vessels being the most recent, and by far the most impor- 
tant, trials of the water-tube system, I propose to ask your atten- 
tion to them first. 

The Montana is a steamship of more than 4000 tons, and was 
built for service on the Guion line between Liverpool and New 
York. Amongst other innovations, she {was fitted by Messrs. 
Palmer, of Jarrow-on-Tyne, with boilers intended to work at 100 lb. 
pressure, and it was anticipated that the economy of fuel would be 


very t. Figs 1,2, and 4, 316, will convey a good idea of the 
nature oF tn design. Each boiler was ouput of tubes 15in. dia- 
meter a&d 15ft. long, sealed at the ends, but communicating with 
each other by vertical necks about 64in. diameter; there were five 
horizontal, or nearly horizontal, rows of these tubes in each ae 
and each row contained seven tubes. Noticing the profile, it 

be seen that to carry off the steam generated, and to promote the 
circulation of the water, each horizontal tube was supplied with 
two necks, As the steam niust all rise to the top, the necks 
between the bottom tube and the one immediately above must 
take up the steam generated in the bottom tube, the neck between 
the second row from the bottom and the one immediately above it 


must take not only the steam generated in the second, but also 


that in the first row, and soon, the neck nearest the top having to 
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convey the steam generated in the whole of the tiers of tubes | 
below it. In addition to these tubes there are in the uptake 
three steam reservoirs or superheaters3ft. diameter. In designing 
the boiler the two vertical rows of tubes nearest the fire-door 
were set apart for the purpose of heating the feed-water, and the 
six other vertical rows of tubes farthest from the fire-door were 
set apart to generate steam from the feed-water so heated. In 
accordance with the duty thus assigned to them, the two rows of 
tubes vertically nearest the fire-door had the feed pipes connected 
to them at the top, and had small pipes only jin. diameter fitted 
also at the top to carry away any steam which might happen to be 

erated. It was, of course, expected that the current of the 
eed-water passing through these two feed-heating sections would 
be so rapid, and that the fire under them would be so much less 
vivid nearest to the dead-plate, that the water could not, whilst in 
them, absorb sufficient heat to evaporate. The water was delivered 
from these feed-heating sections into a large feed-water chamber, 
which supplied the other sections. The two sections designed as 
feed-heaters are so called, though, as a matter of fact, they were 
not feed-heaters only, but calculated to generate steam nearly as 
much as any of the other tubes in the boiler, and the steam had 
really no outlet, because the gin. pipe provided for the purpose 
was so small as to be practically useless. The natural action of 
the steam generated in these sections was, therefore, to rise to the 
top tubes, to accumulate there, and to depress the level of 
the water, driving it out through the bottom pipes from all | 
that vertical section of tubes, and finally exposing to the | 
direct action of the fire a bottom tube filled only with steam, or 
steam and a small quantity of water. This is exactly what did | 
take place, and on the first trial passage of the vessel from the | 
Tyne towards the Mersey, five of the tubes burst. These tubes 
were all situated in corresponding places in the different boilers, 
that is, the lowest tube in the inner feed heating section. After 
this experience the connections were altered, so as to join this 
inner feed section to the rest of the steam generating part of the 
boiler, leaving the outer vertical row only to act as feed heater. 
For some few hoars this ———— gave promise of better 
success, but after a day and a-half’s working two more tubes, one 
of them the fourth from the front in the bottom eer way ; 
and the owners, completely discouraged. by these failures, and 
taking into considera’ also the fact that the boilers were heavier 
and more bulky than boilers of the same power of the ordinary 
kind, decided to condemn them, and replace them by ordinary 
cylindrical boilers, The cause of the failure of the sections devoted 
to feed-water heating appears sufficiently obvious, and as the 
separation of these sections was a special feature is example, 
and is not likely to be ted in other water-tube boilers, we 
may dismiss it from further consideration. But the bursting of 
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the other tubes is more serious, and appears to more closely affect 
the general principle of water-tube boilers. A very able article, 
from which some of the particulars given above have been drawn, 
cepeees in the Nautical Magazine on the subject of the Montana’s 
ers, and it is there suggested that the cause of the explosion 
of the inner tube on the bottom row was the absence of a suffi- 
ciently large steam connection between the top or steam-holding 
chambers to counteract the inequality of pressure in them. It 
will be noted that the feed-pipes for all the sections are 
to one feed-water chamber, and, supposing any inequality of steam 
pressure to exist, the water would, of course, be forced from the 
chamber containing the highest pressure to those containing a 
lower pressure. The steam pipes connecting the upper chambers 
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were 2in, diameter, and the area of the fire-grate under each 
section was about 7? square feet. A very simple calculation shows 
that these 2in. _— were very small if any large difference in 
pressure was to be equalised. Another explanation, and one which 
ap quite reasonable, was advanced. by Mr. John Watt; he 
calculates that the grate surface, 7°75ft., acting upon the water in 

bottom tube, is equal to the evaporation of 12°831b. of water, 
or 78 cubic feet of steam at 501b. pressure per minute. Now, the 
only orifices through which this quantity of steam may escape are 
the before-mentioned pair of 6}in. vertical necks, which have each 
an area of 33°18 square inches ; one of these would probably be a 
downcast for the water, and the other, at the higher level, being 
an upcast for the steam, the steam would, therefore, rush through 
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this neck at the rate of nearly 340ft. per minute, a speed so great 
that the assumption that the steam would crag the water upwards 
from the bottom tubes, leaving them exposed to the fire, does not 
seem exaggerated. Whichever of these explanations be correct, 
it is evident, in the light of the experience now gained, that the 
failure of these tubes in the Montana’s boilers led from 
easily preventible causes, because in a future design the feed- 
water arrangement could be omitted, and the steam connections 





to equalise the pressure in the different sections could be enlarged, 
the vertical necks for the escape of the steam could be much in- 
creased in area, and it is possible that if these alterations had 


been effected upon the Montana, a result very nearly approaching 
success would have been obtained. Indeed, it was most unfor- 
tunate in the interests of science that no further experiments were 
made with this vessel ; she was condemned after a series of trials 
extending altogether over not more than five or six days, 








$14 


THE ENGINEER. 











The Propontis is a steamer of about 2000 tons, belonging to Mr. | 
W. H. Dixon, of Liverpool. In 1874 she was fitted by Messrs. | 
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The bursting pressure of the rent tube was, as already stated, 
- aeerte per square inch, and the uncorroded appearance of the 





Jolin Eider and Co. with boiler on the water-tube principle, | 
under Rowan and Horton’s patent. From the diagrams* it 
will be seen that they are four in number, having one chim- | 
ney, and each boiler consists of seven horizontal cylindrical 
vessels connected together by vertical tubes 12in. diameter, | 
supplemented by numerous pipes tin, diameter; the | 
<P ag vessels being increased by four 
diagon: omes. er , oa against priming, tubes are 
carried directly from the steam dome down to the lowest vessels, 
so that any water carried up by the steam will be broken from it 
in the upper and fall down again to the lowest level ; 
i wered at the bottom chambers. Baffle plates 
are fitted to cireulate the flame among the tubes. It will be 
noticed that the lower or water chambers were connected, but no 
connection was made between the upper or steam chambers ; the 
importance of this omission is obvious, and was discovered in the 
working of the boilers, as will be seen further on. The working 
pressure intended was 1501b. While the defects in the boilers of 
the Montana exhibited themselves after a very few hours’ work, 
the boilers of the Propontis continued their promise of success 
for a much longer period, and indeed were exhaustively tested at 
sea for a time extending over several months. The first voyage 
of the Propontis was from Live: 1 to the Black Sea and back, 
and very careful observations of the working of the boilers were 
made. The consumption of coal taken during a run of 10 hours 
was 1°54 lb. per indicated horse-power per hour ; the pressure of 
steam being easily maintained, at 130 1b. to 140 lb. It is by no 
means certain that the full advantage of the Propontis’ boilers in 
point of economy is represented by the above figures, because the 
baffie plates for the deflection of the flame were not arranged 
just in the way that experience afterwards showed they should be 
arranged. So far the career of the tubulous boiler in this ship 
was fairly satisfactory and sufficiently promising ; but before long 
evils, which had been gradually accumulating, developed them- 
selves in an tly conspicuous manner. It will be noticed 
that some of the smaller sized vertical tubes terminate in S bends 
at the points where they join the horizontal vessels. The peculi- 
arity of this bend rendered it impossible to clean the tubes from 
scale so that salt water could not be used ; indeed, precautions of 
an unusually perfect character were taken to admit pure distilled 
water only to the boiler, and the action of this distilled water, 
unmixed with any salt, was just what might have been expected: 
@ corrosive action was set up in the tubes, some parts of the 
internal surface were quite untouched, while other parts close to 
them were perforated by circular blotches of corrosion of }in. to 
ljin. diameter. These were continually giving out, allowing the 
steam and water to escape upon the fires. The defects were 
temporarily remedied by drawing the fires and binding a ligature 
round the injured tube over the hole, and these little explosions 
were of such frequent occurrence that one of the four boilers was 
almost constantly disconnected. 

In the early part of 1875 the boilers underwent a thorough 
repair, being supplied with some 300 new tubes, and were tested 
by water pressure to 275lb. After this a small quantity of sea 
water was allowed to enter the boilers to make up the waste, and 
after completing another voyage to and from the Levant, her 
boilerswere opened up and found to be coated with a slight scale. 
In September of last year she commenced another voyage, but on 
the third or fourth day the wing chamber of the forward starboard 
boiler burst, injuring two men, the pressure at the time being 
150lb. The rent was nearly 2ft. long, and was in the solid plate, 
near the lower side of the tube, and about its middle length. At 
Lisbon this was repaired by riveting a patch jin. thick. Leaving 
Lisbon, she had been but a very few days out before another explosion 
took lace, the pressure at the time being only 105 lb. The frac- 
ture was in the wing chamber of the starboardl after boiler, and 
was again in the solid plate, at the lower side of the chamber ; 
the rent measured 12in. by 7in. The diameters of the tubes 
which gave way were 2lin., the plate gin. thick, and the bursting 
pressure of this would be 1200 lb., provided the plate were cool 
and uninjured. Putting into Algiers, the boilers underwent an 
inspection by French engineers, and in accordance with their advice, 
the furnaces were partially bricked up, and the pressure reduced 
to 601b. It may be here remarked that the opinion of the French 
engineers that a reduction of pressure meant, in the case of these 
boilers, greater safety, was very questionable. It may be a para- 
dox to say that the lower the pressure the greater the danger, but 
in the case of water-tube boilers, under certain conditions, that is 
the fact. Let us remember that a cubic inch of water will make 
a-cubic foot of steam of the same tension as the atmosphere, and 
that the greater the pressure the less is the bulk of any given 
quantity, say a pound weight of steam. Now as the power of a 
boiler may be measured by the number of pounds weight of steam 
that it evaporates, the Propontis’ boiler would evaporate no 
really greater quantity of steam at 60 1b. pressure than it could 
evaporate at 150 lb. pressure ; but whatever steam it did evaporate 
would at 60 lb. pressure occupy more than twice the space it would 
occupy if at 150lb. pressure. Again, evaporation cannot take 
place without circulation, and circulation is the mutual changing 
places of the steam as it is generated and the water about to be 
evaporated; if, therefore, the steam occupies twice the volume, 
then there will be twice the space for it to travel through, to cir- 
culate or change places with the new water ; and as one dangerous 
defect in the Propontis was insufficient circulation, it is seen that 
by lowering the pressure the Frenct consulting engineers may not 
at all have increased the safety of the boiler. It is a most inte- 
resting investigation, but one which I fear can only be conducted 
practically, to learn how far the increased friction, varying directly 
as the pressure, compensates for the decreased volume of the 
evaporating steam. The vessel was towed from Algiers to Gibraltar, 
and then the extra firebricks were taken out, a baffle plate between 
the chambers and the fires was fitted, and test cocks were placed 
on each water chamber. Under the protection of the baffle plates, 
the vessel steamed home with three boilers. 

Upon final examination it was found that the vertical tubes 
were bulged and distorted in several places, and all the horizontal 
tubes exposed to the direct action of the fire were more or less 
bulged upon their lower sides, thus affording clear evidence that 
in most of the water chambers of the boiler steam was ti 


space for steam in the 


I portions points to the conclusion that defective circula- 
tion and overheating caused the explosions. The plates, if hot, 
would stretch a little before giving way, anl the confined space 
over which the thinness extends seems to show that it should be 
traced to stretching only. 

The Birkenhead is one of the large ae ferry steamers 
ranning between Liverpool and Birkenhead. She was built in 
1872, and fitted by the Patent Steam Boiler Company, Birming- 
ham, with tubulous boilers on Root’s patent. The boilers, Figs. 4, 
5, 6, 7, and 8 were each divided into fifteen sections, each consisting 
of eight horizontally-inclined tubes 11ft. long by Gin. diameter ; 
these tubes were at the ends connected to small cellular vessels, 
Communication between these vessels in their respective horizontal 
tiers was effected by bent pipes bolted to them, as shown on the 
diagrams. The working pressure was 40 1b., although in design- 
ing the boiler the pressure was intended to be 60 lb. The 
course taken by the steam generated in the bottom tube to reach 
the steam reservoir at the top will be readily understood. It is only 
fair to the manufacturers to say that they laboured under the 
difficulty of very confined head room ; these vessels are of limited 
draught, and as a flush deck is necessary for the passenger traffic, 
the vertical space at the disposal of the designer was quite insuffi- 
cient to give boilers of this type a fair chance of success. The 
boilers were for the first few months of their existence worked 
with impure water, and iderable trouble from overheated 
tubes was the consequence. A fresh-water tank was afterwards 
fitted, and with an improved result, but still it was found that the 
tubes in the bottom row were continually bulging and giving out 
from overheating, and the vessel was frequently off duty for 
repair. The exit of the steam was no doubt retarded by the 
turnings and counterturnings it underwent before reaching the 
surface. The greater vertical distance through which the steam 
rises from the surface of the water before rushing to the engiae, 
the less is the tendency to carry water away with it, not only 
because there is more time given for the water to fall back from 
the ascending steam, but because the pull caused by each stroke 
of the engine is less severely felt at the bottom tubes if they are 
some distance below the steam outlet. The diagram shows that 
in this design a very small height was between the stop valve and 
the bottom tubes, and the engines being paddle engines with large 
cylinders and slow stroke, there is no doabt that the tendency of 
the water to forsake the bottom tubes was greatly enhanced from 
this cause, although primarily due to imperfect circulation. 
This defect would also be increased by the stoppages 
and lying-to of the -vessel in her work as a ferry steamer 
allowing accumulations of the steam pressure. Not only 
so, but the deficient room rendered it impossible to get in so much 
boiler power as was afterwards thought necessary, and the manu- 
facturers allege that consequent forcing of the fire contributed 
in no small degree to the failure of the tubes. The sister ships to 
the Birkenhead, working on the same station and with very similar 
engines, but boilers of the ordinary type, offered an excellent 
standard of the average consumption of coal, and the saving in the 
Birkenhead, in} comparison with one of the boats, amounted to 
17 per cent., and by comparison with the other, to 25 per cent. 
This result is the more remarkable when it is remembered that the 
pressure was only 401b., and that the expansion in the engines of 
the Birkenhead could nat be greater than in the sister ships ; the 
comparative economy was therefore entirely dueto the more effective 
arrangement of the parts, the thinness of the metal in the tubes, 
and the direct action of the flame upon them, favouring the 
evaporation: had the pressure been higher and the expansion 
greater the economy would no doubt have been largely increased. 
Notwithstanding the excellent result in point of economy, the 
Ferry management condemned the boilers after nearly three years’ 
work, on account of the continual breakdowns, and the vessel is 
now fitted with boilers of the ordinary type made by Messrs. James 
Taylor and Co. The cause of the comparative failure of these 
boilers has already been indicated ; the twisted passages for the 
exit of the steam and the low vertical height, added to heavy firing, 
caused the bottom tubes to be occasionally full of steam, and being 
exposed to the full action of the fire they were quickly destroyed. 

Another vessel fitted with boilers on a Root’s patent, and of very 
similar design, but still more contracted passages for circulation, 
was the steamship Malta, of 2000 tons, belonging to the Merchants’ 
Trading Company, Liverpool. They were in this case found to 
give off steam with great rapidity, and steam could be raised in 
them in about half the time necessary in boilers of the ordinary 
type. The working pressure was 50 1b. The boilers went on about 
twelve months, during which time the vessel visited the Mediterra- 
nean and the Baltic. Very little priming took place, but the same 
defect as in the other cases developed itself, the circulation of the 
water was insufficient, some of the bottom tubes nearest the fire 
bulgedand gave out, and the boilers were finally taken out to convert 
the vessel into a sailing ship. The engines were very old before the 
Root boiler was fitted, and their worn-out condition contributed to 
the owners’ decision to alter the vessel. 

I am informed that many of these Root boilers, of the same 
manufacture, are working successfully on land, and where large 
en may be given, and leisurely delivery of the steam is possible, 
they have been found highly successful. 

Figs. 11, 12, and 13 represent the system of boilers fitted to 
the steamships Amalia and Palm under Ramsden’s patent. These 
boilers worked very satisfactorily for about four years ; but at the 
end of that time it was found that the construction of the boilers, 
not fully providing means for the removal of the incrustation, the 
plates had seriously deteriorated, and the boilers were conse- 
quently removed. 

Trials were made of the Howard patent safety boiler in the steam- 
ships Fairy Dell, Meredith, and Mare Anthony. These boilers were 
all constructed about the same date, 1870. Their workingon board 
ship in all these cases was quite unsatisfactory ; the lower tubes 
burst, others leaked, and very great priming took place. These 
results were traced to the same general causes that led to the 
difficulties experienced with the Birkenhead and Malta, and it is 
unnecessary to discuss them in detail. 

After discussing so many failures of the water-tube system, I 
cannot close this paper without describing the most recent working 
example of the tubulous boilerfor marine purposes. Oneof theearliest 








collected. These bulgings or partial injuries to the boiler evidently 
arose from defective circulation, and the bursting or more serious 
injuries were the result of the unequal pressure of steam in differ- 


advocates of the tubulous boiler is Mr. John Watt, of Birkenhead, 
and his system is shown on the diagrams. Fig. 14 represents the 
“The boiler consists of a series 





ent sections. There was no pipe connecting the steam chambers 
of the two boilers, and although the steam chambers were not con- 
nected the water chambers were, so that any increase of steam 
pressure in one boiler simply had the effect of driving the water 
out of its own chamber into the other boiler. Not only was the 
unprotected plate exposed to the fire, but the abnormal increase 
in the water level of one chamber held out every inducement to 
priming. This serious structural omission explains the bursting 
due to overheating, and at the same time the priming which 
occurred. It is very remarkable that the partial absence of a 
similar pipe contributed to the failure of the boilers of the 
Montana. It has been suggested that the bursting of the tubes 
in the Propontis arose, not so much from defective circulation of 
the water as from corrosion and consequent weakening of the 
plates ; this is the fact as regards the small circular perforations, 
but the same explanation does not apply +o the longitudinal rents, 
and is nct borne out by an examination into the character of the 
larger fractures. The longitudinal rents which caused the loss of 
life occurred in portions of the tubes practically uninjured by cor- 
rosion, and it was found that the fractures showed only a slightly 
reduced thickness of metal, and that at a distance of about lin. 
from the lip of the rent the plates resumed their original thickness. 





* Complete illustrations of the boilers of the Propontis having appeared 











in our impression for May Ist, 1874, we have not thought it necessary to 
reproduce Mr. Flannery’s diagrams. E, ; 


boiler of the steam flat Gertrude. 
of inclined tubes connected at their ends to rectangular water 
chambers. To the top of the chamber is a steam receiver, from 
whence the steam is taken to the engines. The rectangular 
chambers are stayed like the ordinary locomotive fire-box, by 
means of stays through the door and tube plates, one end of each 
stay being left sudiciently long to enable the tube doors to be 
secured, The tubes are in diagonal rows, and the course of the 
tlame is in zigzag direction amongst them.” A very brief con- 
sideration of the natural action of the steam and water in this 
boiler will show that it possesses features superior to some of the 
boilers already described. As the steam is generated in the tubes, 
the angle at which they are inclined will facilitate its ascent to 
the upper rectangular water space A, and once there, its ascent to 
the steam receiver is easy and certain, its upward passage being 
unobstructed ; at the same time the water to take the place of the 
steam generated contained in the lower rectangular b 


‘except the friction through the superincumbent water. 


the danger of long narrow tubes, the length still further increasing 
the difficulty of the exit of the steam. In the case of the Pro- 
pontis, some of the smaller vertical pipes were so far attenuated 
as to be 8ft. long and 2hin. diameter. I am informed that the 
Gertrude’s boiler has worked for some months, and with so perfect 
a circulation that no deposit or scale has been formed, although 
partially salt water is used, and the engine is not fitted with a 
surface condenser, 

Another design, strongly advocated by the inventor, is that of 
Mr. Wigzell, shown in Figs. 9 and 10. It will be noticed that 
this is a compromise between the tubulous boiler and the boiler 
of ordinary type; the flame will surround the inclined cylin. 
ders, and the cylinders being perforated with tubes it will pass 
through these on its way to the chimney, its exit through — 
being made compulsory by blocking up the outer spaces between 
the cylinders by diaphragm plates. No boilers of this design 
have yet been tried at sea, though the inventor assures me that 
most satisfactory results are obtained by its use for land purposes, 

We set out with the statement that, so far as present lights 
enable us to judge, greater economy in the use of coal at sea can 
only be obtained by increased boiler pressure, that cylindrical 
vessels of small diameter are the only practical generators of high- 
pressure steam, that up to the present time no water-tube boiler 
on @ large scale has given perfectly satisfactory results at sea, and 
that the practical trials already made are in themselves sufficient 
to teach useful lessons, and perhaps to indicate to some extent the 
practice of the future. If there is some specific feature in the 
design of the boilers of the above-mentioned ships which is com- 
mon to them and has contributed to their failure, then a valu- 
able lesson will have been drawn from them. Insufficient circula- 
tion of the water has been more or less a characteristic of the 
above cases, and to getat the root of the matter it is necessary to 
discover why the circulation has been insufficient. In the ordinary 
boiler the reservoir for steam is vertically above the surface upon 
which it is generated, and no obstruction to its ascent is offered 
Looking 
at the diagrams, it will be seen that the steam generated at certain 
portions of the boiler surface, in all the examples of water-tube 
boilers, must travel a greater or less distauce horizontally, or 
nearly horizontally, before it can make its movement in a vertical 
direction, and in some of the cases the steam encounters repeated 
obstructions to and horizontal deviations from its continued ascent 
through the water. No difficulty of this kind is to be found in 
the ordinary marine boiler; the steam as it is generated ascends 
by a free and natural action through an unobstructed body of 
water, and it is only when steam can move in a vertical or nearly 
vertical direction that it has any tendency to circulation at all, 
To design a boiler in such a manner that the steam shall move in 
a horizontal direction, for ever so short a distance, is to lay down 
a wrong principle, because the horizontal movement can only be 
borrowed from the force developed in those particles of steam 
which are ascending, and which jostle, so to speak, their neigh 
bours along the horizontal portion of their journey. Now, the 
greatest obstruction to circulation at high pressures, apart from 
the arrangement of the tubes, is the great friction. An arrange- 
ment which at a lower pressure would give fairly good results 
will quite refuse to produce proper circulation when the friction is 
seriously increased by high pressure, and it is evider.t that « high- 
pressure water-tube boiler must, if it does not depend ou artificial 
circulation, have no portion of its interior so arranged that a hori- 
zontal flow of the steam through the water is necessary. The 
features which the successful marine high-pressure boiler must 
possess are, a clear vertical lead for the steam as it is generated, 
separate downeasts for the water and upcasts for the steam, 
and accessibility for the removal of incrustation. Whether the 
designs introduced but rot yet fully tested may be found to give 
better results than some of those we have named is a problem yet 
to be solved. 

I have to express my thanks to the various manufacturers and 
other gentlemen who have assis in the preparation of this 
paper; and having briefly reviewed some of the principal experiments 
already made at sea with the tubulous boiler, it remains to say 
that the Admiralty is now engaged in a trial of the high-pressure 
boiler on Perkins’ system, and no doubt the results will in due 
time become generally known, It is a matter of great congratu- 
lation to the engineering profession generally that the eminent 
Engineer-in-Chief of the Navy has taken so bold and enterprising 
action as to advise this interesting experiment. 

So far as we may now judge, it does appear that the water-tube 
boiler, designed scientifically and in accordance with the experience 
the past failures have taught, holds out prospect of much more 
satisfactory and profitable work than has yet been obtained by 
its use at sea. 

Rear Admiral J. H. Selwyn, R.N., said: I have long taken a 
very great interest in this subject as being the real basis of the 
whole question of thermodynamics, as applied ty ships at sea, It 
is perfectly, clear it is in vain we seek such small gains or such 
small economies as have been adverted to by Mr. Griffiths, while 
we neglect the enormous economies, simply from want of considera- 
tion of the question how best to heat water, The boiler to which 
my attention was first drawn by Mr. Field still remains, as regards 
land boilers, the type of successful tubulous boiler. That boiler 
is employed in all our fire engines to-day, and it does entirely fulfil 
the conditions laid down by the author of the paper, and I think 
with perfect reason, as circulation is only to be obtained by vertical 
action. If you want to have a boiler made up of tubes in which 
the water contends with the steam, I say distinctly that it is im- 
possible, The author of the paper has strongly pointed out how 
impossible it would be to repair these ordinary tubes without 
cutting our ships to pieces. We eannot get them through the iron 
decks to repair them, if we have iron decks, without cutting them 
to pieces. We can carry tubulous boilers properly made in pieves 
to sea with the great probability of being able to repair them, even 
at sea, should such an occasion arise. 

Mr. J. Macfarlane Gray said: I have at different times had to 
turn my attention to questions in connection with such boilers as 
these. The call for such boilers is the great expectation which 
engineers, practical and amateur, have entertained of the great 
increase of economy to be arrived at by increased pressure. Now 
I hold an opposite opinion to that. Mr. Alfred Holt, than whom 
no man in the world has had greater knowledge practically of what 
has been done by steam, and by coal, and by engines, stated that 
the Board of Trade ought to alow shipowners increased pressure. 
If you go to those who have to pay for the coal and work the 
steamers you will find all that can be said is that engineers have 
within the last twenty or twenty-five years increasei the horse- 
power obtained from a given quantity of coal from five to eight. 
Now let us divide that into steps. The first step was that we 
introduced surface condensers which increased the five to six. 
Let us begin at thatsix. Now, then, the boiler pressure was 25]b. on 
the square inch; 15lb. added to that gives us 401b. absolute 
pressure, and when we get that we have 6-horse power for that 
certain quantity of coal. To-day we are working with 651b. pres- 
sure on vhe boiler, and 151b. on the atmosphere, and that makes 
80. And what are we obtaining? We get 8. We have added 2 
to the 6. We have multiplied the 40 lb, by 2, and get 80 1b. pres- 
sure. Now, in investigating this question, you will never make 
more of it than this, that just as you double you have to add. 
The increase of economy is in arithmetical pr ion, and the 








will, by a natura! action, ascend from it, and so a good circulation 
is d. The 'y feature in a boiler of this arrangement 
is a separate outlet for the steam, and a separate inlet for the 
circulating water ; any contention between the ding steam 
and the descending water must be fatal. 

The shorter and wider the tubes are made the greater will be 
their safety, because the amount of evaporation will vary as the 








heating surface of the tube. Now the surface of the tube increases 
directly as the diameter, but the volume contained increases as 
the square of the diameter, and this fact goes far to explain 





in pressure is in geometrical progression. It is said that 
if the Board of Trade would aliow us higher pressure, we could 
undertake to double the economy to-morrow. Where should we 
be then? Twice 80 is 160, 2 and 8 are 10, and coming up to 
145 1b. on the boiler, you will just get ten of economy ins of 
eight, supposing no new drawback to be introduced. I am struck 
with the excellence of this paper, and with the remarkably clear 
way in which it was read ; it was a pleasure to listen to it. 

Mr. ©. Knap said: I have been intimately connected with the 
construction of the boilers of the Birkenhead, and also have 
regularly examined them during their work. One great difficulty 
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we had to contend with was that we were not marine engineers, 
and to that was owing a t deal of the failure of the Root 
boiler in the Birkenhead. e have now, however, entirely over- 
come the great drawback which was mentioned before, viz., the 
accumulation of steam in the tubes. We have never had damage 
done to anything beyond the tube itself. Cast iron heads and 
caps have also been objected to, but really the fact remains that 
we have never had an accident, and surely if this is the case, 
then for the Board of Trade to object to cast iron heads and caps 
is not, I submit, a just objection, I should think that marine 


engineers could make these boilers suitable for marine purposes, | 
and we should be most happy if the matter were taken in hand. | 
Mr. J. Wigham Richardson said: It would be ioteonting to the | 
meeting if Mr. Macfarlane Gray would state what is the theoreti- | 
cal saving as between 75 lb. pressure of steam and, say, 100 1b. | 
Mr. Macfarlane Gray said: It is only a very few per cent. I | 
cannot say exactly off-hand. 
. J. Fortescue Flannery, in reply, said: The first speaker | 
alluded to a well-known and fully recognised fact, that we only | 
get one-tenth practically of the theoretical calorific energy 





of the coal, and it is the earnest desire of all marine engi- 

neers to increase the practical effect obtained. I have desired to 

emphasise the fact that the higher the pressure, theoretically and 

= al the greater the economy. Of that there cannot be any 
oubt. 

The Chairman said: Gentlemen, I am sure we are all very much 
indebted to Mr. Flannery for having brought before us in so very 
clear and interesting a form such an important subject, and i am 
sure you will all give him your thanks for the paper he has read 
this evening. 
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RAILWAY CAPITAL EXPENDITURE. 
An Analysis of the Capital Expenditure of the principal — Companies during the year rope Dy eer 1875, and of the estimated further Expenditure on New Works, de., im 






























































and authorised, eompiled from the o half-yearly accounts. 
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196 ie 1,808,158 | 5,515,607 | 134,826 | 6,958,591 [8,166,287] 2,514,951 | 518,368 1,825,39918,503,948| 90,160 |4,919,507|18,077,704 32,983,806 


* The appropriation of the different items is partly estimated. 





t ‘The - estimates ” for the December half-year have been taken. 


+ Year ending June, 1875. 


Norg.—The Mid Wales Company have also 26} miles under construction. 








INSTITUTION OF CIVIL ENGINEERS. 

THE first paper read was descriptive of ‘‘ The Dhu Heartach 
Lighthouse,” by Mr. David Alan Stevenson, B.So. 

This lighthouse tower, the erection of which had been recently 
completed by the Commissioners of Northern Lighthouses, 
occupied an important position with regard to the navigation of 
the west coast of Scotland. The rock was fourteen miles from the 
Shore station at Isle Earraid, in Mull, the nearest land. The main 
rock was a mass of trap, 240ft. long and 130ft. broad, with a 
rounded top rising to 35ft. above high water spring tides, and it was 
surrounded on all sides by deep: water. The tower was a parabolic 
frustrum surmounted by a plain cavetto, abacus, and —— the 
upper course of which was 107}ft. above the foundation. The 
diameter of the tower at the base was 36ft., that of the top being 
16ft. The doorway was 32ft. above the foundation, and there 
weresix compartments, affording accommodation equal to5500 cubic 
feet. The whole weight of the tower was 3115 tons, of which 1840 
were contained in the solid base, The tower was constructed «of 
grey granite, of excellent quality, quarried in the immediate 
vicinity of the Shore station. 

Authority to begin the works was obtained in March, 1867, and, 
short as the season’s work necessarily was, the excavation of the 
foundation was begun, and the first tier of the malleable iron 
barrack for the accommodation of the workmen, deemed necessary 
on account of the difficulty of landing, was erected. The winter of 
1867 was employed in building the attending steamer, lighters, 
cranes, and other plant. 

Landings were effected on thirty-eight days in 1868, during 
which the barrack was completed, and three-fourths of the founda- 
tion excavated. The shore works at Earraid were vigorously 
carried on, the quarries fully opened out, part of the foundation 
course was dressed, and the dwelling-houses were far advanced. 

In 1869 landings were effected on sixty days. On the 24th of 
June the first stones were landed. Part of the third course had 
been completed when a gale arose, on the 8th and 9th July, which 
tore up fourteen stones, each weighing two which had been 
laid in Portland cement and joggled; eleven of were washed 
off the rock into deep water, and this at a level.of 354ft. above 
high water. Other proofs of the extreme violence the sea 
at Dhu Heartach were recorded in the 
given of ~ ae valley, < fi 
westward u Heartach, which the author s migh’ 
account for the abnormal sea at this situation. By the end of 

On shore, tage 


fifth 

ings for five families had been finished, and seventeen courses 
the tower were dressed, ‘The stones were built dry on a fitting 
platform, were then ane to lighters, and towed out to the 
rock, The lighters 16 tons, and the steamer took out two 
atatime. T hours were occupied on the journey out, but on 
exceptionally fine days trips were made, On the rock the 
tramway and all the cranés were worked by steam, the stones being 
built in as soon as they were landed, in case a gale should spring 
up. Square ribbon, ;and-malleable iron joggles, were used in 
various parts of the work,. ; 

The number of days on which landings could be made in 1870 
was sixty-two, and by the end of this season the 31st course was 
finished, The works ashore were pushed on, and contracts for the 


. A description 
-shaped track, to. the 


lantern and apparatus were entered into, In 1871, landings on 
thirty-seven days were effected, the masonry of tower was com- 
pleted, as also the whole of the dwelling-houses at Earraid. 

The fitting up of the lantern, optical —— fog-bell, and 
internal fittings were executed in 1872. Two Portland cement 
beacons at Earraid were erected. The light, which was 145ft. above 
the sea, giving a range of eighteen nautical miles, was exhibited 
on November Ist, e apparatus was first order dioptric, showing 
a white light, except over an arc of seven points, which was 
The fog-bell was made distinctive from that of Skerryvore. In 
addition to the lighthouse, the works included nine dwelling-houses, 
for the lightkeepers and crews of the attending steamers. The 
cost might be approximately apportioned thus :—Tower, lantern, 
apparatus, and fog. bell machinery, £65,784 9s. 7d.; shore establish- 
ment, £10,300; total, '£76,084 9s. 7d. The author pointed out 
that useful comparison with other towers was impossible, on 
account of the variety of circumstances, but he believed the cost 
would compare favourably wita towers in less exposed situations, 








FALL or A Meteoric Stone.—On Saturday there was exhibited 
in Wolverhampton a meteorolite, weighing 80lb. It is believed to 
have fallen on Thursday afternoon in a field in a meadow near 
the Welli mand Market Drayton Railway, about a mile north 
of the G ington station. It is stated that about ten minutes to 
four, within a seven miles’ radius of the Wrekin, the villages were 
alarmed by an unusual rumbling noise in the atmosphere, followed 
immediately by an explosion resembling the discharge of heavy 
artillery. Rain was falling heavily throughout the afternoon, but 
there was neither lightning nor thunder. About an hour after the 
report, a Mr. G went into a meadow, which is in the 
occupation of his step-father, Mr. Bailey, and noticed that a hole 
had been cut in the ground. He probed it and found that what 
was apparently a hard ston¢ had buried itself in the ground to a 
depth of 18in., passing through 4in. of soil and 14in. of clay. It 
rested upon the “a underneath these. The stone was dug up 
and removed to Wolverhampton, where it was found to be a mass 
of meteoric iron. The hole (which has been protected for further 
examination) is almost perpendicular, and the meteorolite is 
assumed to have fallen in a south-easterly direction. Labourers 
were at work at the time close to the spot where the meteorolite is 
sup) to have fallen, and were greatly alarmed. It is stated to 
be the intention of Mr. Gibbons, of Tettenhall-road, Wolverhamp- 
ton, in whose ion the meteorolite now is, to lay it before the 

irmingham Natural History Society. It is stated that the 
meteoric stone when found by Mr. Brooks was quite hot, although 
ony an hour had elapsed from the time of the explosion bein, 
h The aerolite is to be exhibited at the Bazaar to be hel 
this week in aid of St. Peter’s Church. 


ASPHALTE v. Woop.—On Tuesday, again, this still vexed ques- 
tion came under discussion at a meeting of the City Commissioners 
of Sewers, held at Guildhall. First of all, a memorial was pre- 
sented from certain inhabitants of Leadenhall-street, expressing 
surprise and at the rescinding of the resolution to pave that 
street with asphalte, and asking for a reconsideration of the subject. 











During a discussion which ensued, the chairman, Mr, Frederick 


Cox, took occasion to say that not a single question had been mooted 
in connection with the memorial which had not been over and over 
again asked and answered. Mr. Deputy L. Taylor remarked that 
there was a very strong difference of feeling in the court whether 
the pavement should be wood or asphalte. He was in favour of 

wood, but if it could be shown that there was any halte equal 
to wood he would vote for it. From first to last they had devoted 
a good deal of time to the subject, and he thought it was now ripe 
for decision. Mr. Deputy Harris moved, and Mr. Innes seconded, 

that the memorial be received, to which an amendment was pro- 

posed by Mr. Richard Cox that it be referred to the Streets’ Com- 

mittee. That amendment was lost by 26 to 22, and the original 
motion adopted. A memorial was next presented from inhabitants 
of Cornhill, pi i inst the proposed paving of Leadenhall- 
street with wood, as li to cause the asphalte in Cornhill to be 
continually dirty, and consequently slippery. Mr. Ashby moved, 
and Mr. Millington seconded, that it be received and referred to 
the Streets’ Committee. Upon that an amendment was proposed 
that the memorial lie on the table. A gentleman who presented 
the memorial admitted, in answer to a question, that he did not 
know its contents, a circumstance which, Mr. Murrell submitted, . 
was an insult to the court, of which it ought te mark its sense. 

On a division, the amendment that it lie on the table was carried 

by 30 to 24.—Times. 


ASSOCIATION OF MUNICIPAL AND SaNITARY ENGINEERS. — A 
meeting of the midland district of. the Association of Municipal 
and Sanitary Engineers and Surveyors was held at the Court- 
house, Warwick, on the 19th inst. Mr. G. H. Nelson, Mayor, pre- 
sided. During the meeting Mr. E. Pritchard, borough engineer, 
read a paper “On the Warwick Water Supply.” The paper con- 
tained a detailed description of the works now in progress at 
Haseby, the total cost of which is estimated to & between 
£17,000 and £18,000. After an expedition to Haseby, where Mr. 
Pritchard described the works in detail, the party returned to 
Warwick, where they dined together. In responding to the toast 
of ‘‘ The Borough Members,” Mr. A. W. Peel, M.P., spoke of the 
importance of sanitary science, which he believed to be only in its 
infancy at the present time. There were some who held that 
there was a great future before the sanitary engineer, and that the 
projects he had in hand were such as would eventually alter the 
whole relations of the human race. He believed that the Sanitary 
Act had been of immense public utility, but at the same time its 
effects should not be overrated, for as yet it had only laid the 
basis of sanitary reform. Water, it was now almost a truism to 
say, was one of the necessaries of life; and strange to say, there 
was nothing connected with our food and drink of which we were 
more suspicious than we were of a glass of water. A short time 
ago he presided over a committee of the House of Commons which 
was dealing with a bill relative to some waterworks in a 
town in the North of England, and it was si that only 
one member had the courage to taste one of the thirty or forty 
samples of water which were submitted to the committee. He 
thought that if those eo had been so many varieties of beer, 
or aerated water, no doubt a large number would have availed 
themselves of it. He advocated the mapping out of the country 
into drainage districts, with a man skilled in sanitary science pre- 
siding over each district, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corrc- 
spendents. ) 


THE INFLEXIBLE IRONCLAD. 


Srr,—My attention having been drawn to a correspondence 
regarding the origin of the of war ships represented in the 
lish navy by the Inflexible, which is to be launched on the 

27th inst., and having paid a flying visit to Portsmouth to have a 
look at her, I now offer the following observations upon a sub- 
ject not without interest tothe profession. It appears that foreign 
Governments have become alive to the superiority of this type of 
vessel, when very thick armour must be carried, in order to be proof 
against the fire of the enormous guns which have been produced, 
and that two very powerful ships of this kind are now bei built 
in Italy ; Mr. Reed, formerly Chief Constructor of the Navy, having 
stated in the House of Commons (on the 13th of last month) that 
these two ships were the consequences of the report of Lord 
Dufferin’s Committee!on Designs for Ships of War, which appeared 
in 1872, and before which committee Mr. Reed had given evidence 
and described his plan of a ship projected by him of the Inflexible 
type, and having added that the italian vessels could never be sent 
into action with safety, for if penetrated with shot and shell in 
their unarmoured part above the armoured deck they would cap- 


aise. 

Signor Mattei, Inspector of Shipbuilding, Royal Italian Navy, in 
a letter dated Rome, March 18, and published in the Times, 
writes:* “Mr. Reed says that these two vessels are the consequence 
of the report of Lord Dufferin’s committee containing a description 
of a plan of his calculated to limit as far as possible the extent of 
the surface to be protected, in view of a corresponding increase in 
the thickness of casing. Now, I can assure you that in the 
original of our vessels, at a date nearly two years before the 
report to by Mr. Reed was published, it was already pro- 
posed to carry out the principal points of the above deseription— 
that is to say, limiting the casing to their central part, and 
protecting the extremities by a cellular structure filled with cork, 
or not, as might at a later stage be determined, with an immersed 
horizontal armoured deck, the only change introduced in these 
arrangements since we became acquainted with the above report 
being that a portion of the cellular space has been taken advantage 
of for the storage of coals. Such being exactly the case, it cannot 
with truth be said that our vessels are merely a consequence of 
this report.” Signor Mattei then combats Mr. Reed’s idea 
that the Italian ships would capsise. To this letter Mr. 

rejoins in a letter published im the 7'imes on March 29th :— 

“TI have read in the 7% of Thursday last Signor F. Mattei’s 
letter on the two Italian ironclads of the Inflexible type. It would 
be most —a r > diy ng to contest his ee oy — 
original oO ips were prepared not only long before 
they cat commenced, but two vaio before the publication of the 
Admiralty report containing a Silos the principle on which 
they are constructed. But while ing his statement to stand 
uncontested, I would venture to remind Signor Mattei that it practi- 
cally sets up an entirely new and unheard of claim to the origin of the 
design of the Inflexible type of ship; and as the Italian ships 
certainly were not commenced, or in any de known outside of 
the Italian Admiralty, until some time after the publication of the 
English report, he will, perhaps, feel it due to himself and to his 
Government that he should substantiate such a claim as this by 
something in the shape of evidence.” 

Mr. Reed adds, with regard to the ecapsisabili 
when the sea is freely admitted to the Gheeebel 
action, that it was his conviction that with the battery of the 
made so short as was proposed when the were 
consideration, it would be quite out of the of the 
or builder to keep the ship from capsising an the ends 
ject to such injuries as an action at sea may vi 
to inflict. In the Times journal of the 18th inst. there appeared 
s reply from Signor Mattei, from which I extract the following :— 
« First off all, I do not see that I have set up a claim to anything; 
there is no nivelty at all in the plan of limiting the armour protec- 
tion to the central part of a vessel, and leaving the ends unarmoured ; 
in fact, the two oldest ironclads of the British navy—the Warrior 
and Black Prince—were built on that plan. As to the cellular struec- 
ture Yo deck, by which, as I have stated in my 
letter, the uncased of our vessels were to be protected, there 
is no mention of any such thing in the description given by Mr. 
E. J. Rod, Sore in the report of Lord Dufferin’s committee 
of the type of ship, and this had-consequently nothing 
whatever todo withit. Butapart from all that, I do not see what 
right Mr. Reed can have to call upon me to supply evidence of 
what I stated. He appears to forget that on the occasion alluded 
to in my letter he entered into a complete digression from the sub- 
ject of his address to the House of Commons, for the sake of 
accusing us of unskilful plagiarism; a simple denial might have 
been a sufficient reply to such an uncalled for accusation, in which 
case it might have been i is turn to supply evidence of 
what he advanced.” 

In a report on the central citadel principle of construction, signed 
by Mr. Barnaby for the constructors of navy, and appended to 
the report of the Committee on Designs for Ships of War, issued in 
1872, Mr. Reed’s plan is described as follows :—‘‘ Mr. Meed’s view, in 
which he has been followed by Mr. Michael Scott, in a published 
pamphlet, was that the central citadel should be the central portion 
of the hull of the ship, and that the unarmoured ends should have 
a water belt instead of a cork belt; or in other words, that from 6ft. 
below the water upwards the ends of the ship should not be required 
to add anything to the buoyancy or stability of theship.” . . . 
**The calculations made in 1868 show that it might be ible, 
on the plan conceived by Mr. Reed, to build an cumated ship of 
6580 tons, having about 2lin. armour, 1008 tons of coals, and a 
speed of 14 knots, on the assumption that the armoured citadel is 
only 6ft. above the water line, and that the guns are unprotected.” 
Amongst the weights given for such a ship, which would have a 
displacement of 10,615 tons, there is put down for water and 
armoured deck at extremities 500 tons. With regard to the 
foregoing, I would observe that I did not follow Mr, Reed’s views, 
nor is the description quoted a correct description of my plan, as I 
now proceed to prove. 

The Devastation was the type of vessel designed in 1869, when 
Mr. Reed recommended that she and her sister ship the Thunderer 
should be built on the breastwork system. The 
later, likewise also originally designed with a breastwork. In the 
same year, 1869, I designed the Inflexible type of ship, and after 
having sabmitted it to the Admiralty, who stated & simi 
idea had occurred to an officer in their service, a full dey ion of 
my plan was published in 1870. When my paper containing this 
description was read at a meeting of the British Association for the 
Ad tot S , heldat Liverpoolin 1870, Mr. Reed observed 
that a similar idea had occurred to him, and that before leaving 
the Admiralty he had made tentative designs for a vessel of this 
type. He added that he was satisfied I could have no knowledge 
of his plans, and I had none. - 

Turning to the description of my design, published, as I have said, 
in 1870, it will be found that an important feature in it consisted 
in subdividing the between the decks, from the unarmoured 
deck upwards to the deck next above, into numerous s or 
tanks, which would constitute coal bunkers, and might be filled 
with water, so as to diminish and localise the mischief which might 
arise from the entrance of shot and shell, so that to wreck the 
unarmoured ends of the ship would occupy the most powerful 
modern ironclads so long a time, that before it was accomplished 
they themselves might be destroyed. An additional benefit of the 
construction designed by me was the protection of the deck from 
elevated or vertical fire. Thus there is an important difference 


* Only extracts bearing upon the points under discussion are given. 








ery well be expected | of the 





between Mr. Reed’s plan and mine, his being to have a water belt 
instead of a cork belt. That it was only a belt, and a very thin one, 
is shown by the total weight of water and armoured deck at extre- 
mities being put down at 500 tons in a ship with a displacement 
of 10,615 tons. Nor is it correct to say of my plan that from 6ft. 
below the water upwards, the ends of the ship should not be 


required to add ye to the buoyancy or stability of the 
ship; for my plan having been adopted in the Inflexible, ata 
meeting of the Institution of Naval Architects in 1874, Mr. Cross- 


land, one of the constructors of the navy, speaking for Mr. Barnaby, 
and of the spaces at the ends of the Inflexible, outside the battery, 
fore and aft, said that they were to be ‘‘ occupied by coal bunkers 
the greater part of which would be filled with coal under ordinary 
circumstances. If they are penetrated, the admission of water 
would make very little difference if the coals were in, and if the 
coals were out, the ship would have the spare floatation to allow 
the water to enter.” It will be observed that this is a point taken 
by Signor Mattei against Mr. Reed, but the Italian constructor is 
in error in saying that the type of ship represented by the Inflexible 
is not new since the Warrior was built, as the two vessels differ 
notably in the protection afforded in the Inflexible type by the 
submerged armoured deck carried downwards towards the stem, 
the cellular coal bunkers, &c. 
I think it has been proved that in order to establish a claim to 
the origin of the design of the Inflexible type of ship, 
Mattei would require to go back much further than the 
the report of Lord Dufferin’s committee before whom Mr. Reed 
described his plan, and which appeared in 1872. In fact, it would 
require to be shown that the Italian constructors i 
the publication of my plan in 1870, and if this be not done I 
that it may fairly 4, concluded that the merit the 
remains with our own co . A friend has drawn my 
to a report which I had not ed in the Daily News, of a meet- 
ing of the Institution of Naval Architects held on the 8th inst., at 
Chief Constructor of the Navy, sai 
he might be allowed to offer a word of explanation wi 
a matter which he had given Mr. Reed pri 
refer to if he had the ity. Lieutenant in 
per spoke of the Inflexible as the embodiment of Mr. Reed's 

avourite design of a citadel ship. Now, as this paper was likely 
to be in their transactions, he wished to state that the 
Intlexible did not embody any ship design of Mr. Reed any more 
than the Nelson or the Northampton, for instance, did.” 

As such questions are being discussed, in addition to what I have 
said, I age 00 - the Fei, sae po te yy Sagal 
improvements designed by me. One important feature in con- 
struction I claim to have originated, communicated to Mr.!Barnaby, 
as he will remember, on the 6th May, 1871, and published in August 
of the same year—I refer to the sloping or curving of the sub- 
merged armoured deck downwards to the stem of the vessel. I 
then showed that this arrangement had the double advantage of 

reventing the ship from being raked by shot or shell entering the 
bull below the armoured deck when the bow was e: in a sea 
way, and that it would afford support to the bow and the base of 
the ram beak, which it is necessary to strengthen, inasmuch as in 
this type of ship the stem is not sustained by side armour. It is 
obvious that if the armoured deck was horizontal or nearly parallel 
with the water line, as was proposed before I suggested the —_ 
referred to, these advantages would not be secured, and hence tl 
im ce of an improvement which at first sight hardly appears 
to be so valuable as it really is, and which I believe the Kamualty 
have adopted in other ships besides the Inflexible. 

Once more, it is worth remarking that whilst it has been stated 
that the Inflexible was originally designed to carry two masts for 
derrick only, and not to assist in propelling the vessel, it 
appears now i en aectetahed i ee a sail, and be 

very like my in . 
the abandonment of prs el reece and 


i 


I believe that by that time the 
Devastation and Thunderer were far advanced ; so in their case 
top sides were added of thin plating, thus forming enclosed pas- 
outside the breastwork, giving increased accommodation and 
affor: additional stability to the ship so long as this light 
plating was not damaged, but in the Fury and the Inflexible the 
armoured side of the ship is carried up with manifest advantage. 
I believe the same may be said of the Russian ship, the Peter the 
No doubt it may be argued that, although inferior in other 
respects, the breastwork system saves weight, but it is an incon- 
siderable proportion of the total weight of the ship in such vessels 
as those just.referred to, probably not over 1 per cent. Speaking 
generally, it — from the evidence given before the Committee 
on Designs for Ships of War, the transactions of the Institution of 
Naval Architects, &c., that the improvements which bave been 
mentioned were all ad subsequent to the communication, and 
most of them to the publication, of my views ; so that even in the 
case of those which are said to have been known before, it would 
seem that the confidence of the authorities in them was not 
diminished by the arguments Iemployed. Of course the construc- 


tion of ships of war involves a great deal more than the determi- 
nation of the particular type according to which they are to be 
built, and I heartily appreciate the ability displayed by Mr. 


Barnaby and his colleagues in the constructive department, but 
quite consistent with this is the belief that the type is the first and 
most important thing to be settled. 

Should any of your readers care to examine my , a de- 
scription of some of them will be found in THE ENGINEER, and of 
others in vol, ii. of my papers, published by Longman. 

London, April 20th. MIcHAEL Scort. 





BOILER EXPLOSIONS, 


Sir,—In Mr. Longridge’s report to the coroner in the recent dis- 
astrous boiler explosion at Pendleton, he states, “‘I found that 


the boiler which had first e ed was the third ina range of four. 
It was a cylindrical boiler, t 26ft. long by 64ft. diameter, made 
of gin. with two furnaces uni behind the , and 


forming an oval flue, with twenty-two Galloway tubes. pture 
had commenced on the , at the fifth ring seam of the 
shell (from the front end), extending through the line of rivets 
throughout the entire circumference, and at the same time towards 
the front, through a longitudinal seam close to the left-hand seating. 
At this point there had been a leakage for some time, which had 
caused serious corrosion of the plates, one of which was nearly 
corroded through, near the fifth ring seam. The shell of the 
boiler was torn into several pieces. . . . 
stated, there was corrosion of the plates of the fourth and fifth 
rings on the underside, which must ae weakened the boiler, this 
does not appear to have been the primary cause of rupture. I 
attribute it rather to excessive strain upon the ring seams from 
unequal expansion of the boiler, owing to steam having been 
raised too rapidly, the result being much greater expansion 
of the upper part of the shell than the bottom, where the 
water would be comparatively cold. This is a t cause 
of rupture, and was, in my opinion, the immediate cause 
of e ion in present nee.” In answer to a 
question by the coroner, Mr. Longridge said it was a common 
occurrence for men to steam too fast, and he knew of one 
case where this practice had led to a similar accident to the pre- 
sent. In reply to another question Mr. Longridge said the only 
thing to prevent these occurrences was to fire up regularly, to give 
sufficient time for getting up steam. The solicitor for the owner 
of the exploded boiler said, ‘‘ He had no question to put; Mr 
Longridge attributed the accident to the carelessness of the 
fireman.” To this Mr. Longridge assented by saying, ‘‘ ¥es, but the 
primary ae was ee in © ae ow, I —_ no wish 
to say anything in extenuation of the practice o ming up 
steam too fast, as hundreds of boilers are yearly y secon ry ; 
but I consider Mr, Longridge is entirely in error in attributing this 


Although, as before | 





explosion to the said practice, and this is not the first time he and 
other boiler engineers have advanced the theory that a Lancashire 
or Galloway boiler is liable to explode by a transverse seam rip 
occurring at the bottom, through the yon portion of the shell 
being better than the lower portion. though Mr. Longridge is 
the most experienced boiler engineer living, I humbly beg to say he 
is quite wrong in his theory that these bottom transverse seam 
rips occur through the unequal expansion of the top and bottom of 
the shell, due toa greater and more rapid increment of heat at the 
top than at the bottom. Iam at a loss to understand how Mr. 
Longridge and others who hold this theory can conceive or picture 
in their mind the action of the strains that cause rupture at the 
bottom by undue heating of the top, and am forced to conclude 
the theory can only be explained by admitting the exploded theory 
of action ata distance. 

The greatest strain should occur at the line where the difference 
of temperature is most marked, i.¢., a little above the centre of the 
tubes, or just about where the expansive action of the hot shell is 
resisted most strongly by the tubes themselves, supposing these 
are not hotter than the shell above. However, I hold these tubes 
are much hotter, especially in getting » steam or urging the fires, 
than u ion of the shell, and any tensile strain on the 
shell bottom sides is mainly due to the expansion of these tubes. 
I confess there is a difficulty in accounting for the fewness of 
leakages and fractures at the shell sides, at the level of the water 
spaces, where the effect of the greater expansion of the tubes com 
pared with that of the shell should be most felt in Lancashire and 
Galloway boilers ; and I am therefore led to lude that the 
effects of the straining at the bottom, so often proved by the leak- 
ages and fractures found at the ring seams below is more due to 
the sudden cooling of the bottom by the admission of cold water or 
coid air than to getting up steam too quickly. 

Frequent seam rips of this ption occurred with the boilers 
wind ly Goodfellow some years ago. But the too great size of the 
tubes for the shell, and consequent limited space for circulation, 
combined with the evil practice of admitting the cold feed-water 
at the bottom, accounted for the giving way of these boilers as they 
did, in spite of the attempt to tie the bottom together by a strong 
longitudinal angle iron riveted to the shell on the inside beneath 

tube. The transverse rupturing was best prevented by admit- 
ting the feed above the furnaces, by adding Galloway tubes to 
promote the circulation. ‘ 

AsI understand Mr. Longridge’s theory, heating an iron plate 
along one side should severely strain the opposite side. A pair-of 
scissors-action amongst the ticles of the material must be 
sup to take place, which is absurd. No doubt the sudden 
application of heat to one point in a _— of glass will crack the 
material, but not at a distance from the point of application. The 
most familiar instances of this are the cracking of glass globes or 

liers, lamp chimneys and toddy glasses. But glass is a very 

conductor of heat, and a very different kind of material from 
iron in point of brittleness. What iron and steel will not stand, 
however, is the sudden application of cold or withdrawal of heat, 
which acts much more rapidly than the application of heat, in fact 
almost i taneously, and all kinds of cylindrical boilers can be 
ruptured at the ring seams below by admitting cold water into the 
hot plates. The longitudinal strain at the bottom of tubular 
boilers of the Lancashire, Cornish, Galloway, and present marine 
types is, however, in my opinion, caused far more by the expansion 
of the tubes than by the expansion of the upper portion of the 
shell. The strain is of course increased when the plates on bottom 
are liable to be contracted by the admission of cold feed-water. 
The rapid heating of these tubes whilst the bottom of the shell 
remains cool will strain the shell bottom and sides directly much 
more than the heating of the crown by the steam, and the tubes 
offer a far more effective and direct tance to the contraction 
of the bottom when it becomes cool the admission of cold 
water or letting a current of cold air into it. If Mr. Longridge’s 
theory is correct, we should have frequent transverse seam rips at 
the top of externally-fired boilers, by getting up steam quickly, 
the top in such cases being for some time much colder than the 
bottom, as proved by the manner in which these boilers are often 
observed to rise at the ends. . 

In nearly all cases where transverse seam rips occur there are 
unmistakeable indications of old leakages and fractures bearing 
witness to the strains that have been going on. No mention of 
any such indications are in the newspaper copy of Mr. Longridge’s 
report ; nor does the position and arrangement of feed inlet appear 
to have been mentioned ; it must, th , be luded that Mr. 
Longridge does not attribute the transverse rupture to sudden con- 
traction. 

Being dissatisfied with Mr. Longridge’s conclusion as to the 
direct cause of the explosion, and being unable to visit the scene 
to examine the boiler myself, I had it examined and reported upon 
by an experienced boiler engineer, and find that it was a very old 
Galloway boiler, corroded on the left-hand seating along the fourth 
and fifth rings of plates to about ;yin. and din. thick. The steam 
pressure burst the boiler with a longitudinal fracture through this 
weak place—surely a sufficient cause to account for the explosion in 
acommon-sense way, at less than 50 lb. pressure, without any very 
questionable theory being advanced. The fracture divided at the 
ring seam and severed the boiler. 

I would not trouble you with this letter on a mere question of 
theory, did not the theory itself involve very grave practical 
results. In this case the effect of proy ling what I ider a 
wrong theory is—first, to saddle the blame of the explosion on to the 
poor fireman instead of on to the owners, for using a boiler with a 
worn out shell ; and dly, to 1 all Galloway, and conse- 
quently all Lancashire and Cornish boilers, as dangerous, if urged 
or fired. hard. The boiler in question was not cold, but had steam 
in it some time before it exploded. If there is one type of tubular 
boiler less liable to suffer than another from unequal expansion due 
to defective circulation when getting up steam rapidly, it is the 
Galloway boiler like that which ompiedel. 

Mr. Longridge may possibly be able to advance some good 
reason for the views he holds; if not, my writing will still not 
convince him or others who hold the same opinions. I would, 
therefore, suggest the most way to settle this matter, in 
absence of other proofs—of the existence of which I am not 
aware—will be to buy an old boiler similar to that at Pendleton, 
and try and produce a transverse rupture at bottom by heating the 
top, say by letting in steam above from another boiler, the — 
mental boiler being filled with cold water to the usual level. This 
would probably be the quickest and safest way of heating the top. 
Perhaps some of your readers can est a better way of making 
the experiment. Should Mr. Longridge not d in establish 
ing the soundness of his theory, I should expect him to bear the | 
cost of the experiments. In the event of his succeeding, I will 
undertake to defray the costs. Perhaps Mr. Fletcher, Mr. Hiller, 
or Mr. Martin will act as umpires. It is worth while having this 
matter settled one way or the other, as the argument will other- 
wise be likely to crop up again, and some poor fireman, if not sent 
to his last account, may be committed for manslaughter if the 
owner of a worn-out boiler should ha) to get killed, 

11, St. Bride-street, Ludgate-circus, E.C. 

April 22nd, 

















Rost, WILSON, 


POWER OF A STORM OF WIND. » 

Srr,—Perhaps you will permit me to point out an error in the 
calculated force of a orm, copied into your impression of the 
10th March from the ‘Bulletin of the American Iron and Steel 
Assuciation,” through using the pressure or force of impact given 
‘by an anemometer as the basis of the calculation. The pressure of 
the wind shown by an anemometer, as is well known to those who 
have occasion to observe its action during a storm, is constantly 
fluctuating, the + pressures lasting but for an instant, and 
being immediately succeeded by a lull, or usually an almost 

ute negation of pressure, the index travelling instantaneously 
forwards from and again backwards to zero; the anemometer 


recording the pressures of the travelling eddies into which the lower 
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surface of the storm is broken up by its contact with the various 
inequalities of the earth’s surface. 3 

These maximum pressures are of course of importance, as giving 
an approximate idea of the actual possible strain buildings an 
other structures are subject to; but for the mean force in a 
storm the revolving. cup anemometer, which records the velocity 
of the wind, affords a more reliable basis for calculating its total 
amount. Adopting this, therefore, as the basis of the calculation, 
in the instance given, we have for the actual energy of a column 
of air one square foot in area and half a mile high, moving at the 
velocity mentioned. 5800ft. per minute, or 96ft, per second, 

180 Ib, x 967 __ 25,750 feots es 
ae ‘ 

180 lb. being approximately the weight of the column of air, 
And for the actual energy in horse-power of the mass of air moving 
over each mile of breadth of the track of the storm in one minute, 


25,750 x 5800 x 5280 _ 93 990,000 horse-power. 
’ , ° 
a engines burning 2 lb. coal per hour, 
2 3 . 
0 x 3540 356 tons of coal; and assuming 


the track of the storm to be 500 miles wide, the hourly consump- 
tion of coal to generate an 17 amount of power would amount 
to 356 x G0 x 500 = 10,845, tons of coal per hour, or only one- 
third of that given by Bix in the instance cited. ormous as 
this consumption of man’s chief combustible would be to generate 
this wind storm, which may be assumed as the maximum the 
British Isles are subject to, yet what an infinitesimal amount of the 
heat constantly issuing from the prime’ heat-giver the sun is 
absorbed, for the time, in its creation; for, incredible as it may 
appear to many, the heat received at sea level from a vertical sun 
upon an area equal to that covered by the storm-moving air would 
be sufficient in the short space of seven minutes to generate all 
its storm power. J, i Mann. 
East Cowes, April 3rd, 


CUPOLA MANAGEMENT, 


Srr,—I have been very ‘much interested in the cupola man- 
ag $ corres, in your recent issues, and think your 
last correspondent, ‘‘ Cupola,” has thrown new light on the subject. 
I trust he will further enlighten us with information of the 

roportionate quantity of coke required to melt one pound of 

on.: Iam at the present time looking for a blower capable of 
forcing hot gas at a temperature of 300 deg. to 400 deg., and at a 
| apes of one or two pounds, but I cannot learn where one is to 
seen working without great internal friction. Can ‘‘ Cupola” 
or any other correspondent give the desired information with a 
rough sketch of the internal construction of the machine ’ 
Warstone-lane, Birmingham, April 19th. INQUIRER, 


33, 
To produce this power 


would require 














Sir,--If ‘‘ Cupola” has read sm former letters, he will doubt- 
less r ber an inst given of two cupolas, one of which was 
blown with a fan at pressure of 4 oz. per square inch, and the other 
at 12 oz., with a Root’s blower. I stated that the amount of 
coke per ton of metal was aap oe the same in both cases; but 
that one was longer than the other in melting a given quantity of 
metal, and, as the percentage was as small as could safely be used, 
about 112 lb. per ton. This proved that there was no economy in 
using a higher pressure over that of a lower one, In another ex- 
periment where the percentage of coke was reduced to about 100 lb. 
per ton of iron, both cupolas “ scaffolded.” ‘‘ Cupola’s ” remarks 
about the air not getting into the centre of a 37in. — by the 
pressure got up with afan, might reasonably to a furnace 8ft. 
or 10ft. diameter ; but I assure him he is q in error, there is 
no difficulty whatever in getting the blast into the centre of a 50in. 
cupola at a pressure of 3 oz. or 4.0z, Thisis a fact which may be 
verified any day in a foundry using a fan. ‘‘ Cupola” says a 
large portion of the air blown in by a fan escapes up the furnaces 
between the burden and the lining without doing any useful work, 
but rather doing a certain amount of harm by carrying off a large 
amount of heat. Does ‘‘ Cupola” think that by increasing the 

ressure he will lessen the amount of air passing up the sides? 
Etecies that a large proportion of the air does pass up the sides 
— indeed, I do not see how we can prevent it—and that there is a 
proper proportion of coke and iron on, let us see what takes 





The air cannot pass through the incandescent coke without part- 
ing without its oxygen, and as it cannot from the tuyeres up 
the sides of the furnace without coming in contact with the 
burning fuel, it follows that the oxygen must combine with the 
carbon to form carbonic acid in the first instance, and carbonic 
oxide can only be formed by the carbonic acid parting with half 
its oxygen to the fuel above ; but as it has to pass the metal on its 
way before it meets with more coke, it cannot act otherwise at the 
sides than at the centre of the furnace. If carbonic oxide is 
formed before the metal reaches the melting of the furnace, it 
is clear there has been too much coke ¢! between the layers 
of iron. With reference to the necessity for the air to be measured 
in definite quantities into the cupola, I think ‘‘ Cupola” may 
safely leave that duty to the furnace itself. He may rest assured 
that the coke will combine with the exact quantity of oxygen 
without the aid of a definite measurer. ‘‘Cupola” gives us a 
diagram showing the variations in the pressure of the air in the 
furnace ; and asI think his explanation of the cause of these 
variations is not the correct one, I beg leave to offer mine. 

When the furnace is first charged, there are larger spaces or 
interstices between the pieces of coke and metal than at any other 
time the cupola is in action, the reason for which is obvious. In 
about twenty minutes after the blast has been turned on, the first 
batch of metal is melted, and the whole column of coke and metal 
in the furnace descends a certain distance, and in the meantime 
another batch is thrown in. Now it is by the descent of the 
materials and the pressure of the superincumbent mass above the 
tuyeres that the materials are crushed and packed closer together, 
which of course obstru:ts the free passage of the air or gas through 
the furnace and causes the pressure to rise; this, together with the 
accumulation of slag soldified by the action of the cold air, has, in 
my opinion, more to do with the rise in pressure than coke dust 
and metal in a pasty state. Ido not think it possible for the 
metal to get into the latter condition in a cupola, although T 
have seen white iron in that state in a puddling furnace, for 
when the pigs get down to the melting part of the furnace—from 
ldin. to 18in. above the tuyeres—their surfaces are ex; to the 
high heat at that part; they then melt and run off in liquid condi- 
tions, exposing fresh surfaces to the action of the heated gases, till 
each piece is reduced from a solid to a liquid state. 

IRONFOUNDER, 

18, Grainger-street West, Newcastle-on-Tyne, April 24th, 





THE SURVEY OF VESSELS. 

S1r,—This very vexed question, which is occasioning anxious 
thought and study to many, is seemingly opening up what may 
appear to some a new light. From what we may gather from the 
ministerial speeches, and others, there seems now to be a growing 
disposition to allow shipowners to bear the responsibility attending 
the inspection of their vessels. The Government have certainly 
gone as far as possible, in the appointment of numerous surveyors ; 
and to quote Sir Charles ‘Adderley's speech in committee on the 
Merchant Shipping Bill, it seems to point to that important step, 
which, with the exception of the large steamship companies, so few 
owners seem to appreciate. He says ‘‘ What class of surveyors 
could the Board of Trade secure, even by increasing expenditure, 
whe would be qualified to overrule the judgment of the engineers 
sapiyer by shipowners, or by Lloyd's, and the shipowners 
clubs?” There is first one very important but simple point not 
much thought of in the question of survey, it is more a physical 
than a mental one—it is having time sufficient to go rperate cmd 

ugh a vessel, and know all the ins and outs as far as possible ; 
and itis no reflection on the Board of Trade officials or of Lloyd’s, or 





any other society’s officers, to say that it is impossible for them to 
give time and individual attention, to thoroughly know and under- 
stand each individual ship upon all the points touched upon of 
late, and it is only by knowing and understanding each ship that 
justice can be done. If only the revelations taken from the note 
ooks of many me ot = persons were made public, they would be 
somewhat startling to know of the matters that have come under 
the owners’ inspection, and which have escaped the notice of the 
official whose certificate pronounces on a good and seaworthy 
vessel. It must be to the interest of the Government, Lloyd's, or 
any e company, to place some amount of confidence in the 
persons employed by shipowners, provided they are by education 
and training properly qualified to see after the duties they under- 
take. Owners on their part are always chary of spending money, 
and seldom see that it is to their interest to employ a qualified 
person by giving proper remuneration, but trust to a captain and 
the registry societies. It is quite practicable for insurance 
companies and shipowners to employ independent professional 
men, who are not entirely (epee upon the remuneration 
received from them, and who will give time, interest, and thought 
to make themselves acquainted with vessels under their charge. 
This could be done with a few small steamers, for an outlay not 
exceeding half percent. per annum on the amount of property 
insured. Therefore to give an incentive to owners to spend money 
sufficient to get themselves justice in the long run, would it not be 
better for all interests that insurance companies should make a 
slight deduction in the premium to those owners who can prove 
their mode of inspection ? fe Pe 
London, April 24th. 


HEAD’S PATENT PRIME MOVER. 

S1r,—My attention has been called to a letter: with the above 
title, which appeared in your columns on the 21st inst., and signed 
“OC, G.” Iam glad to from this, and from letters in other 
public journals, that so much interest has been excited by my 
paper, and I desire to thank my critics for the courteous tone of 
their remarks. But inasmuch as many of the objections they 
raise were well discussed at the last meeting of the Cleveland 
Institution of Engineers (where their presence would I am sure 
have been wel ), and i h as these objections were replied 
to, I think to the satisfaction of the meeting, they will scarcely 
expect me to devote the necessary time to a re-discussion of them 
in your columns. 

may say, however, for the information of those who are 
interested in the matter, that a 20in. prime mover was tried under 
steam in the erecting shop of the Park Ironworks, Sheffield, on 
the 22nd inst., in the presence of Mr. T. R. Crampton, the pur- 
chaser, and other engineers, Though supported only on wooden 
blocks, it ran up to 156 revolutions per minute steadily, and noise- 
lessly ; and not the supply of steam been limited, it might 
with safety have been driven up to 200 revolutions. This would 
not have been possible with any ordinary inverted over-head engine 
nor with this one, except for the extreme care which has been 
taken to make all forces exactly opposite to their respective 
resistances, and to counterbalance the momenta of the moving 
rts. I may further add, for the information of my unknown 
Fiend, that indicator diagrams taken from these engines do not 
justify his forebodings ; on the contrary, they prove a distribution 
of steam corresponding very closely with that which I had planned 
out, and which under the conditions of working attached to this 
class of by > could, I think, hardly be improved. 
Newport Rolling Mills, JEREMIAH HEAD, 
{iddlesbrough, April 25th. 

















STEAM FIRE ENGINES, 


Srr,—In the paper read by Mr. Morley at the Institution of 
Naval Architects, and reported in your issue of last week, mention 
is made of a pumping baugine used on board the Russian war 
vessel Peter the Great, le by us, 

The following is a brief description of the engine in question :— 
It consists of one of the maker's usual type of steam fire engines, 
fitted with a “‘ Field ” boiler, heme Be and Field’s patent; 
this boiler is capable of raising steam from cold water within eight 
minutes from time of lighting fire. The boiler and machinery are 
fitted on a strong but light wrought iron framing. The steam 
cylinder is 7in. diameter, and pump 5}in., with 18in. stroke of 
pistons; the pump and steam pistons are both fitted on to one rod, 
that part which passes into the pump being coated with brass ; 
the pump is made entirely of gun-metal, and is adapted for 
working salt or fresh water. The boiler has an indicated pressure 
of 35-H.P. The engine can pump from any compartment. The 
English Admiralty have several such engines of greater power in 
the royal dockyards, and we are building five more for immediate 
delivery, MERRYWEATHER AND SONS, 

Long Acre, April 18th. 


PASSENGER LOCOMOTIVES, 


Srzr,—Amongst your numerous readers I am not alone in 
appreciating the manner in which you keep us posted up in one of 
the most interesting as well as the most important branch of 
mechanical engineering, viz., the construction of railway 
locomotives. As this subject has a direct bearing on the safety of 
the travelling public, I trust you will permit me to point out an 
elerment of danger, which appears to be quite gratuitously introduced 
in many of our passenger engines. I refer to the fact that a great 
proportion of our ordinary and even express passenger engines have 
only single bearings on the driving axle. Now it is well known 
that the driving axles of inside-cylinder engines have broken, and 
do suddenly break without giving any previous warning whatever ; 
and in many instances sad disasters have followed where only 
single bearings were used. But every engineer is fully aware that 
the simple and efficient way for neutralising the danger attendant 
on such breakages consists in giving the driving axle both inside 
and outside bearings; yet, notwithstanding this, many of our 
locomotive designers go on incorporating a known and absolutely 
unnecessary element of danger, as if the construction of their 
engines, so as to possess the maximum of safety, were a matter of 
little or no importance. One would have vin ight that the many 
inevitable contingencies of accident attending every train would 
be quite sufficient to satisfy any railway official, without the intro- 
duction of those which may be avoided. 





ScIENCE AND SAFETY. 
THE AMERICAN CENTENNIAL EXHIBITION. 

$1z,—I visited Philadelphia on April 1st, called upon the English 
commissioner, procured a pass, and proceeded to the Centennial. 
The main building is nearly complete, and a great many goods, in 
packing cases, are on the floor. The Spanish court is furthest 
advanced, next the Egyptian, Norwegian, and Swedish. The front 
of the latter is a good specimen of wood carving. The machinery 
hall is almost finished ; the following English goods were on the floor 
in place or in course of erection :—One Aveling and Porter’s traction 
engine ; three of Appleby’s steam locomotive cranes—the latter 
were ae by the commissioners to unload the goods; a 
carding machine, by Samuel Lawson and Sons, Leeds ; two large 
steam hammers, by Massey and Co., of Manchester; one engine 
and sugar mill, &c., by Mirrlees, Tait, and Watson, G Ww. 
Americati goods were slotting, planing, boring, drilling, punching, 
and shearing machines, and large and small lathes by William 
Sellers and Co. ; also a large lot of tools by Ferris and Mills; a 

1 of grindst , by J. Mitchell; a compound condensing 
engine, by G. P. Morris, working direct overhead ; a blowing 
engine, for blast purposes, the blowing cylinder is 90in. diameter, 
by 7ft. stroke. The above are Philadelphia makers, A well- 
finished locomotive engine and tender, from Porter and Bell’s 
locomotive engine works, Pittsburgh; also a large assortment of 
portable and stationary engines and boilers, from the Ames Iron- 
works, and two of Rider’s micrometers. 

They were busy erecting the Corliss beam engine and shafting 
for driying the machinery. I did not get any sizes or particulars 











z 
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of these pe or boilers, the inventor’s man in charge not being 
very sociable, so I had to guess and calculate. The large gear 
wheel is 30ft. diameter, and 2ft. across the face. The cylinders, 
48in. diameter, are jacketed; each is a simple pipe with a flange on 
each end, and the inner shell jointed into the outer, forming the 
jacket between, the steam and exhaust valve chests form the top 
and bottom cylinder covers, thereby reducing the cubic contents of 
the steam and exhaust ports. There is an outer turned shell in 
ape that fits around the cylinders, leaving a space that is 

ed up with non-conducting substances. I believe that these 
engines, although on the cut-off principle, will prove as economical 
as any compound engines. In the framing around the beam over 
the cylinders are two screws, wrought by a ratchet ; these lift the 
cylinder cover, steam chest, girders, &c., 4ft. high, so the piston 
can be examined and overhauled as easily as that of an alent 
engine ; the only extra work is the joints on the steam and exhaust 
pipes. There are twenty upright boilers, about 12ft. long, 4ft. 
diameter, }in. thick, and 42 tubes, 2jin. diameter, in each boiler, 
leaving space enough in the centre for cleansing. There are two 
cast iron hat-shaped manholes riveted to each; these resting on 
the side walls support the boiler. The grates are about 5ft. dia- 
meter, and 3ft. or 4ft. of the shell exposed to the fire. The flame 
and hot gases pass up through the tubes, and down around the 
shell again, and pass out at the damper—see enclosed plan of 
top and sectional elevation. On the top of the side walls, L5in. 
above the boiler, fit two cast iron semicircular plates; these were 
not in their places, but I presume will be cemented over ; there are 
holes in them which correspond with the boiler tubes, so that the 
tubes can be cleaned from the top. The two tube-plates on top 
are riveted to a cast iron centre piece, and the steam is taken from 
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the flange in it. The stays at the bottom are made fast to a rect- 
angular plate that is riveted on to the bottom tube-piate, forming 
a reservoir for the sediment which is blown out daily. On the two 
centre stays is formed a ladder, so that the boiler can be easily 
cleaned. ‘The circulation will carry the dirt upwards, and keep 
the bottom tube plates clean; the feed and water gauge pipes 

ass through the front manhole, and access is had through the 

ack one to clean‘or repair the boiler. This style of boiler with a 
little alteration in length and setting, i.¢., made longer, say 18ft., 
and the steam taken from the side near the top and no return flue, 
would be a good and cheap marine boiler. 

The two permanent buildings, the Art Gallery and the Horti- 
cultural Hall, surpass all the others. The Agricultural Hall will 
be ready to receive the machinery, &c., in a few days. 

The English commissioners’ cottages look very well, they are 
built of red brick in the early English style. The Japan commis- 
sioners’ cottage, although strange, is very neat ; the wood carving 
over the door—large and small birds, &c.—is exquisite. There is’ 
a double tracked narrow gauged railway around the grounds; trains 
for passengers will run every four minutes, stopping at each building 
to take up or put down passengers. The work is not as far 
advanced as I expected, and as usual in expositions, the Americans 
are behind, and I doubted them when they said they would be 
ready to open in forty days, by May 10th. ‘The English exhibitors 
say the commissioners are very obliging, and essist them ~~ o as 


possible. 
Queenstown, April 14th. 
FROUDE’S EXPERIMENTS. 

Str,—Referring to the paper read by Mr. Froude before the 
Institution of Naval Architects—see p. 290 of THE ENGINEER for 
April 2lst—I do not clearly understand whether if the parts 
carrying the screw could be got a quarter of the ship’s beam from 
the stern of the ship, the loss caused by the action of the screw 
creating a negative pressure, would be reduced fo or dy 8 or 10 per 
cent. Could not this question be completely set at rest by an 
experiment in which the screw would propel itself only, i.e., with- 
out being connected with any model ship? Or at all events, why 
should not the propeller for once be transferred from the stern to 
the bow? C. 

April 25th, 








Sourn Kensincton MusEuM.—Visitors during the week ending 
April- 22nd :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 30,514; mercantile marine, building 
materials, and other collections, 8108. On Wednesday, Thursday, 
and Friday, free, from 10 am. to 10 p.m., Museum, 7472; 
mercantile marine, building materials, and other collections, 1863. 
Total, 47,957. Average of corresponding week in former years 
35,267. Total from the opening of the Museum, 15,041,643, 
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TO CORRESPONDENTS. 


*,* In order to avoud trouble wnd confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be —s by a large envelope legibly directed by the 
writer to himself, but bearing @ 2d. postage , in order that 
answers received by us may be sorwai to their ‘ination. No 
notice will be taken of communications which do not comply with 
these instructions, — : . 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily jor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

F. 8. H.— We have not published one as yet. 

P. anp W. M.—We believe they make their own machines 

W. Bros.—Xhymney Ironworks, Cardif’; Tredegar Ironworks, Newport, 





Mon. 

C. A.—All the information that has reached us on the subject of raising the 
Vanguard we have published. 

CouNELius.—You can obtain white brass from the Parsons White Brass 
Company, Lombard-street, Southwark. 

J. J. T. (Newgate-street).—A letter, addressed to the care of the Secretary of 
the American Society of Civil Engineers, New York, will reach Mr. Church. 

W. R.—(1) So far as we know, the invention is new, but you ought to make a 
proper search before you take out a patent. (2) Baormous demand and the 
action of the men. 

G. A. C.—41) There is no such book, (2) If well done, the book would} we 
fancy, be appreciated. (3) We could not give a positive answer, Your 
safest plan would be to publish the work anonymously. 

An AmaTeuR.—A boiler 10in, in diameter and ldin, high will work your 
model, Wecannot advise you to use anything but copper if you want a 
pressure of 50 lb. The boiler should then be made with a hemispherical 
top and bottom, and not less than fin, thick. The proposed pressure is, we 
may add, much too high for safety, and quite unnecessary for a model, 

Erratum.—ZJn our last impression, page 300, line 45 from the bottom of the 
jirst column, for “* 244-horse power" read “ 234-horse power,” and, five 
lines further down in the column, for “‘ more than 24 per cent.” read 


* about 134 per cent.” ——— 
SAFETY VALVES. 
(To the Bditor of The Engineer.) 

Sirn,—Can any correspondent ae the following facts? I have 
fourteen boilers at work, all fit with ordinary mitre safety valves. 
The loads for these valves have been carefully calculated by the makers 
of the boilers and by myself. The intention is, that the valves should 
blow off at 50 1b., but they one and all blow at 40 Ib. I am unable to find 
any error in my calculations, and the steam gauges all correspond and are 
accurate. Boiver User, 

Chester, April 25th. os 

ACID STILLS. 
(To the Editor of The Bagwmeer.) 

Sirn,—Can any of your readers give me the address of a manufacturer 
of acid stills made of silicious stone, such as those used in the production 
of chlorine ? B. M, 

April 26th. a 
STEAM RIVETING MACHINERY. 

(To the Badstor of 
Sir,—Can any corvennearent 

of mac! 


rive machinery, an 
‘peat. 
THE HISTORY 
(To the 


Bngwneer.) 
names of makers of steam 
nery on the lever principle ? 
Hover Up. 
OF THE THE STEAM ENGINE. 
Baditor of The Engineer.) é 
aoe any correspondent kindly give me the answer to the follow 
questions :-- 
mf When and where wes the first steam engine run in the world? 
(2) When and where was the first steam engine run in England? 
(8) When and where was the first tram car run in England? (4) When 
and where was the first tram car rail laid in London ? J.J, 
yal Naval College, Greenwich, 8.E., April 2lst. 
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SUBSCRIPTIONS. 

Tue Enorveer con be had, by order, from newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Half- 'y (including double mumber).. .. .. £0 14a. 6d. 
Yearly (including two double numbers)... .. .. £1 8 Od 


If credit ocewr, an extra charge of two shillings and siapence annum will 
be made. Tue EnGincer 1s registered for transmission pred or 
Cloth Cases for bi Tue Enoinecr Volume, price 2s. 6d. each 
The Jollowing Volumes of Tue Encrmken can be had, price 18s. each—Vols. 
5, 10, 14, 24, 25, 26, 88, 89, 40. . 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will recewe THe ENGINEER weekly and post-free. Sub- 
corse cont bu Tent Sate Cote sae be Aocony ied by letter of advice 
= Publisher. Thick Paper Copies may be Vf preferred, at increased 
8. 

Remittance by Post-office Order. — Australia, Belgi Brazil, British 

Columbia, British Guiana, Canada, Cape of Good Hi we, benassi ‘ 
France if only), Germany, Gibraltar, India, italy, J , 
Natal, Netherlands, New Brunswick, Newfoundland, New Jouth Wales, 
New Zealand, Pi Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South. 
ampton, £1 1és. J 

Remittance by Bill in London.—A Buenos Ayres, lon, France, 
and Greece, Ionian Islands, Norway, Panama, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 





Abvertisements cannot pe Inszrtep uxcess Detivenep Berone SIX o’cLock on 
munsdDay Evening iN Eacu Wesx. 

fs* Letters to advertisements department of the 

Leopold Riche; ali 


po a addressed to the Publisher, Mr. 
letters to be addressed to the Bditor of Tux Enciverr, 168, Strand. 





Caution.—We are informed that some person is travelling in the 
North of England, soliciting advertisements for a reading cover 
for THe ENGINEER, and stating that it is to be issued with our 
sanction, We can only say that, excepting as now stated, we know 
nothing whatever of the person, or of the proposed cover. 

















: MEETINGS NEXT WEEE. : 
NSTITUTION OF Crvit Enotxgers. — Tuesday, May 2nd, at 8 p.m.: 
Discussion on the “River Mersey.” ‘“‘ Fascine Works at the Outfall of 
the Fen Rivers,” by W. H. Wheeler, M.I.C.E. 

Society or Enoinerrs.—Monday, May Ist, at 7.30 p.m. : ‘Flues and 
Ventilation,” by Mr. A. H. C. T “The Ventilation of Build- 
ings,” by Mr. J. W. Pearse. 

INDON ASSOCIATION OF FoREMEN ENGINEERS.—At the Society of Arts, 
a A “On the Employment of Iron in Building Construction,” by 
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THE INFLEXIBLE. 

YEsTERDAY was launched at Portsmouth, with all due 
pomp and circumstance of state, the most powerful ship 
of war in the world. The Inflexible may be taken as the 
embodiment of the best designs that presumably the most 





skilful and ee naval architects, engineers, and 
artillerists could produce. Hardly i 

fixed as that beyond which her price should not go; and 
although it is certain that she will ultimately be super- 
seded by a different type of vessel, the fact still remains 
that in the existing state of knowledge concerning the 
conditions under which naval engagements will be fought, 
the Inflexible is a far more powerful ship than any possessed 
by other nations. It is true that the Italian Government 
have in course of construction at Castellamare and Spezzia 
two war ships—the Duilio and the Dandolo—which will 
mount guns of 100 tons each, while those carried by the 
Inflexible will weigh but 81 tons, but their turrets will 
be armoured with 16in, plates, those of the Inflexible 
being 18in. thick. It woul, therefore, be rash to assume 
that the Italian ships will possess any very considerable 
advantage over the Inflexible. The guns of the latter 
ship are quite competent to give a good account of even 22in, 
armour, and as a gun of less than 100 tons is sufficiently 
powerful to cope with the 18in. turrets of the Inflexible, 
it would appear that the Italian Government have adopted 
weapons of unnecessary weight. For the present, at least, it 
remains to be proved that the additional weight of Sir W. 
Armstrong’s guns will secure a considerable augmentation 
in their efficiency. It must not be forgotten that as 
the distance of the gun from the mark increases so does 
the difficulty of hitting the target. If an 80-ton gun can 
punch 18in. of iron a mile, while 4 mile is the maximum 
range at which a turret can be hit with anything like 
certainty, it is clear that nothing would be gained by 
the adoption of a gun which would punch 18in. of 
armour at a mile and a-half. The power of punching 
an armour-plate is one thing; the power of hitting the 
plate is quite another; and it would appear that, unless 
plates much thicker than 18in. are to be used, the 80-ton 
gun is equal in power to any other gun, no matter how 
much heavier, that can be produced; and that not a little is 
gained by keeping a gun as light as possible. There is no 
reason to conclude that the Inflexible is really less powerful 
than the Dandolo, albeit the latter will carry heavier guns 
and thicker armour. 

The Inflexible is the largest war ship ever launched. 
With the exception of the Great Eastern she is, we believe, 
the largest ~- Ay the world, her calculated displacement 
being not less than 11,407 tons. Amidships is constructed 
a citadel, 100ft. long and 75ft. wide, which will protect the 
bases of two turrets, in each of which will be mounted 
two 80-ton guns, The walls of the turrets will 
be protected by 18in. of solid iron. The sides 
of the citadel will be armoured with two thicknesses 
of plate, making together 24in. of iron, a s of about 
2ft. Gin, intervening between them, which will be filled up 
with timber backing. We have here a scheme long and 
persistently advocated in this journal, imperfectly carried 
out. We have explained that although a shell may pierce 
a solid — of considerable thickness, it by no means 
follows that it will pierce two plates of even less thickness 
in the aggregate, provided a space of a few feet is left 
between them. The first plate will explode the shell, and 
nothing but fragments will be left to strike the second 
plate. In the case of the Inflexible, what should be an 
air space has been filled with wood, and it is to be feared 
that this wood may so far keep the fragments of a 
shell together that but a very small area of the inner 
plate will have to sustain the whole force of impact 
of the broken projectile, as well as that of the ex- 
ploding charge which it contains, and that, as a 
consequence, the head at least of the shell may find its 
way through, or if not, that the inner plate will, at all 
events, sustain serious injury, which it would have escaped 
haa the f; ents of the shell been allowed space in which 
to spread a little. There is besides a probability that the 
explosion of the shell charge may eet off the outer armour 
= by driving it bodily outward, and breaking the bolts. 

his peeling could hardly occur if the force of the explo- 
sion of the shell charge could waste itself in the empty 
region intervening between two plates mounted on the 
air space system. The vertical armour of the Inflexible 
will weigh not less than 2585 tons with its backing, being 
over 500 tons in excess of that of any other ship in the 
navy, built or being built; but, besides this, she will be fitted 
with an iron plated deck, weighing 967 tons, the total 
weight of her armour thus reaching not less than 3552 tons. 
She will be propelled by twin screws, and her engines will 
work up, it may be assumed, without much pressing, to 
8000 indicated horse-power, when her speed will probabl 
be a little in excess pra knots, We do not sooak 
here of measured mile runs, but of the service which may 
be reasonably expected from the ship if engaged in actual 
warfare. She is divided and subdivided to an enormous 
extent by water-tight bulkheads, and so far almost every 
conceivable precaution has been taken to make her secure 
against ram and torpedo. She will be fitted with a 
removable spur, which can be put on in time of war, while 
it will not endanger her consorts in time of peace ; and she 
will be provided with light masts and spars, apparently 
more for ornament than use. 

We have thus lightly sketched the principal features of 
the most important addition yet made by a single launch to 
the naval strength of Great Britain, Yet, while the ship 
is still incomplete, we are perplexed with doubts and fears 
as to the part she could play in a future war. If the 
Inflexible were fairly struck by a powerful torpedo, there 
is good reason to think that she would be disabled, and 
possibly sunk. Her water-tight compartments might, 
indeed, enable her to keep afloat for some time, but she 
would be waterlogged and crippled. There are but two 
considerations which can be p against this danger 
The first is that the ship might be able to keep out of the 
range of any torpedo; the second is that unless the 
ped. were actually in contact with the hull, its explosion 
could do but little injury to the ship. So long as the 
Inflexible could be kept in motion at a tolerably high 
speed it would be practically impossible to hit her 
with any torpedo, except by chance, if we may 
use the word. It would be out of the question to attempt 
ta tow a Harvey torpedo under the counter of such a ship 


any limit has been | be 





as the Inflexible. It is stated that experiments are now 
ing made with a view to get a speed of twenty miles an 
hour out of the Whitehead or fish torpedo. Even if this 
result is secured, it is still evident that as the Inflexible 
would have to be shot on the wing, almost insuperable 
difficulties stand in the way of bringmg her down. At a 
speed of twenty miles an hour a Whitehead torpedo would 

uire half a minute to traverse the sixth of a mile, or 
less than 300 yards, in which time the Inflexible would 
steam, at moderate speed, twice her own length. It is, of 
course, not beyond the range of possibility that she might be 
hit by a very cool hand who took aim at some place where 
she was not when the torpedo was discharged, but 
where she was expected to be by the time the torpedo 
got there. The consequences would of course be 
disastrous; but we think it may be taken as proved 
that in the open sea at least, or in any place save a narrow 
channel where she would not have room tv manceuvre, the 
Inflexible would be exposed to much greater risks from the 
fire of a single 80-ton gun at half a mile range than she 
would from the fire of a couple of torpedo boats working 
with fish torpedoes at half that range. Assuming, how- 
ever, that this is not true, and that torpedoes could be 
easily brought into contact with the ship unless some 
means apart from her own movement were used to pre- 
vent contact, a resource still remains open for possible 
adoption. It is known that few feet of distance 
suffices to render the explosion of a torpedo com- 
paratively harmless; and we confess that it does not 
appear to us to be a difficult task to design a species of 
iron grille, or stockade, which would surround the vessel 
on all sides, and prevent the approach of a torpedo by a 
distance of not less than 6ft. The stockade need not 
descend below the bottom of the vessel, or increase her 
draught, and it might be used only when she was going 
into action. The fish torpedo could, no doubt, destroy 
some of the bars on contact with them, but this would be 
a simple matter.. No doubt, any fence of the kind would 
augment the ship’s resistance, and in so far diminish her 
speed; but this, also, would be a secondary considera- 
tion. Whether it is or is not possible to construct 
such a defence is not open to question; whether 
it is or is not possible to construct a torpedo 
guard which will be proof against any possible 
weapon of the kind, and which will at the same time 
admit of being used without much trouble, at sea, can only 
be known when the experiment has been tried. It may 
appear to be absurd to suggest that a ship should go into 
action enclosed below water in an iron basket. But the 
suggestion is in ‘no way more ridiculous than that to the 
effect that ships of war should be fitted with armour. Not 
many years have sepett since it was pronounced by a 
very able officer absurd to assume that a man-of-war could 
require or could carry anything heavier than a 6} ton gun. 
If, by putting the Inflexible into an iron basket she can be 
made torpedo proof, then by all means let her be put into 
a basket regardless of appearances. 


ASTON’S PADDLE-WHEELS, 

Iy our last impression we briefly described Mr. Aston’s 
system of constructing paddle-wheels, and supplied such 
particulars as are available of the results he has obtained 
in the course of his experiments with two vessels, one 
the Thames steam fire engine float, and the other the yacht 
Fire Queen. We propose now to consider certain questions 
which the rap with the ‘Thames float have raised, 
the results obtained with the Fire Queen being so much 
less decisive that we may pass them by for the present. 
It will be seen that it is useless to handle Mr. Aston’s ex- 

riments as though they placed the propulsion of ships 
se paddle-wheels in a new light, unless it is certain that 
the Aston paddle-wheel does that which no ordinary wheel 
could do; and consequently, the first point to which we 
shall address ourselves is the performance of the Thames 
float with her original wheels. If it should appear that 
these wheels were abnormally defective, then Mr. Aston’s 
wheels may not possess the advantages he claims for them. 
If, on the contrary, the original wheels were very good of 
their kind, then it is certain that Mr. Aston has effected 
a great improvement indeed ; one, we think we may say, 
the importance of which it is not easy to over estimate. 

The original wheels of the Thames float were 13ft. in 
diameter, the boards being lft. deep, and 4ft. 6in. wide. 
Several alterations were made, and every second float was 
reefed 9in.; but we believe we shall not be far wrong if we 
take the diameter of the wheel at the centre of effort of the 
old paddie-boards as 11ft. 9in.; with these wheels making 47 
revolutions per minute, the vessel steamed at 73 miles 
an hour, The circumference of a circle 11ft. 9in. in diameter 
is 37ft. nearly, consequently in the experiment under 
consideration, the angular velocity of the centre of effort 
of the paddle-boards was 47 x 37 = 1739ft. per minute, 
or 104,340ft. per hour. Now, in 7°3 miles there are 38,544ft., 
from which it appears thet what is conventionally known 
as “ slip,” amounted in this case to about 63 per cent. To put 
this in another way, the angular velocity of the centre of 
effort of the paddle-board being 19°7 miles an hour, that 
of the vessel was 7°3 miles, or less than one-half of that 
speed. The Aston wheels substituted for the original 
wheels have a diameter of 15ft, the paddle-boards are 3ft. 
deep. The angular velocity of the wheels was, when the 
engines ran at 47 revolutions, 1927ft. per minute, and 
115,620ft. or 21°8 miles an hour; but the speed of the shi 
was9°7 miles an hour, or lessthan one-half. So thateven wit 
the Aston wheel the slip excee ‘ed 50 percent. Before going 
any further, we must say something concerning slip; un- 
less its true nature is understood by our readers, they will 
be disposed at this point to say that Mr. Aston is completely 
mistaken in his views, while so far we have said nothing 
which is quite sufficient to justify such a conclusion, what- 
ever the truth may be. : 

In our impressions for Feb. 4 and 18 appeared two articles 
in which we stated in very brief and simple language the 
whole theory of marine propulsion. It will therefore be 
sufficient now, if, while we refer those who require further 
information on the subject than they will find here to the 
articles in question, we state that a paddle-wheel, screw, or 
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oar must put water in motion before that water can offer 
any resistance from which thrust can be obtained. Now 
if the angular velocity of the floats of a paddle-wheel were 
identical with that of the ship, it is clear that no water 
could be moved by the wheel, and no resistance could be 
offered by the water to its rotation. In other words, the 
wheel could not act to propel the ship. In all cases, there- 
fore, the angular velocity of the paddle-boards must be 
greater than that of the ship, in order that successive 
masses of water may be heayed astern. No analogy what- 
ever, except one in appearance, exists between the ways in 
which a ship and a locomotive are propelled. When the 
driving wheels of the latter slip there is a direct loss of 
useful effect, but, as we have stated, unless paddle-wheels 
slip—that is to say, run faster than the boat which they 
propel—they can exert no thrust. As, therefore, what is 
called slip is an essential condition of marine propulsion 
by steam, it is wrong to regard it as representing a waste 
of power in the abstract. Consequently, before we can be 
certain that any propeller is a bad propeller, we must 
ascertain whether its slip does or does not represent wasted 
energy ; for although it is true that the presence of some 
slip is an essential condition of marine propulsion by 
steam, it must not be forgotten that the amount of this 
slip may be made to vary between wide limits. Thus, it 
may be as little as 8 per cent., or it may be, as we have just 
seen, as much as 60) per cent. But it does not follow that 
because one wheel slips 8 per cent., while another sli 
60 per cent., the former must be more economical than the 
latter. Before we can pronounce a verdict we must take 
other conditions into consideration ; we must be in posses- 
sion of all the circumstances of the case. 

It is not necessary to repeat here the arguments we have 
adduced to prove that the greater the velocity with which 
water is heaved astern by a propeller, the greater is the 
waste of energy ; that propeller being the best which 
puts the largest volume of water in motion astern at the 
slowest speed. If it can be shown that a wheel with 
much slip propels astern a small quantity of water at a 
high speed, then we may pronounce that a bad wheel. It 
would appear, moreover, that when the paddle-boards of a 
wheel have a velocity much greater than that of the ship, 
the water must be driven astern in small quantities and 
ata high speed, and doubtless this is true of ordinary 
paddle-wheels. Whether it is or is not true of the Aston 
wheel, we shall consider presently. All things taken 
into consideration, there appears to be no room for doubting 
that the origmal wh of the Thames fioat were 
abnormally bad ones, and that they moved astern at a very 
high velocity a comparatively small quantity of water. 
Enough is known of the performance of paddle-wheels, 
properly designed, to assure us that a slip of from 15 to 20 
per cent. cannot be exceeded without loss, and that if a 
paddle-wheel runs three times as fast as the hull which it 
is intended to propel, a very serious error has been com- 
mitted somewhere by some one. It is not difficult to see 
why the original wheels of the Thames float performed so 
badly. Unfortunately we can only estimate the power 
exerted by the engines, as we have no diagrams from them. 
We shail not be far wrong, however, if we assume that a pair 
of 254in. pistons running with an absolute initial pressure 
of 60 lb. effective, at 329ft. per minute indicated 300 horse- 
power. The wheels being of the diameter stated, the 
proper area of floatsfor this power, would beaccording togood 
practice, about 10 square feet. But the actual floats had 
an area of but 4°5ft. In other words, they were not half 
large enough. Apparently the builders were aware of the 
Fn et in area, and they attempted to make up for it by 
putting no fewer than 24 floats into each wheel. The 
floats were consequently less than two feet apart, whereas 
they ought to have been three feet asunder. A suitable 
wheel for the boat would have had a diameter of 15ft., and 
would have been fitted with fifteen paddle-boards, 2ft. wide 
and 4ft. 6in. long. It is against such a wheel as this that 
Mr, Aston should try his system. All that he has done u 
to the present is to prove that his wheels are very muc 
better than probably the worst paddle-wheels ever fitted to 
any steamboat in the course of modern practice. 

It is impossible to leave the subject here, however. Even 
if we assume, for the sake of argument, that the Aston 
paddles, as fitted at present to the float, are not as good asa 
properly designed wheel of the ordinary kind, a fact 
remains of no small moment. We have stated that the 

rincipal defect of the original wheels was that the paddle- 
Gone were too small and too numerous. But the wheel 
with which a far better result was obtained is much more 
open tosimilar objections. Mr. Aston used 24 floats, each of 
which had an area of but 1°75ft., or less than half as much as 
that of each float of the wheels which he has so signally 
beaten. Yet, as we have seen, slip is reduced and a 
superior propelling efficiency obtained in the ratio of about 
134 per cent. This is really a very remarkable result, and 
it is to this that we must look for proof that there is much in 
the Aston system. The fact that the Aston wheel has beaten 
one of the worst wheels ever constructed is, standing by 
itself, nothing. It is a great deal when we remember that 
the Aston wheel has apparently all the worst faults of the 
ordinary wheel magnified. To what are we to attribute its 
comparativelyexcellent performance, in spite of itsapparently 
enormous defects! Mr. Aston’s explanation is that the 
superior efficacy of his system lies in the fact that the 
wheels are so far removed from the side of the ship that 
the latter is not “gripped” by the two receding currents 
of water driven astern. That, in a word, the gain in 
speed is due not so much to any superior efficiency in the 
paddle-wheel per se, as to the reduction in resistance 
which follows on his method of applying the propelling 
power at a distance from the ship’s side. Now this theory 
is probably in part true, but it will hardly suffice to explain 
all the facts; and we must add to Mr. Aston’s expla- 
nation another, which may be taken for what it is worth. 

It is well known that in the case of the ordinary radial 
paddle-wheel a large portion of the work of the engine is 
expended in lifting water on the floats as they rise. The 
Aston fioats are so narrow that they raise very little water, 
and the waste of energy from this cause is greatly reduced 
as a consequence, It will be objected that from the very 





same cause the floats obtain a very slight hold of the 
water. The facts prove, in the first place, that, on the 
contrary, the hold obtained by the floats is very great 
indeed ; enormous, if we take their limited area into 
account, and an examination of the actual performance of 
the wheel, which can easily be made, in the case of the 
Thames float, by opening one of the doors in the paddle- 
boxes while the vessel is under steam, will go far to show 
why it is that narrow floats are so efficient. The wheel 
apparently cuts or ploughs for itself a narrow and deep 
oove in the water from the point where the floats 
first enter the stream to another almost vertically below the 
main shaft. Here the groove is completely filled up, 
and the wheel carries aft a narrow and deep slice of water 
at, as we have seen, a velocity of about 11 miles an hour; 
but this slice of water is placed in much the position it 
would occupy if it were driven through a contracted 
channel. Its friction on the water at rest at each side 
is sufficient to put that water in motion; and the result 
is that a current of water, probably 3ft. broad, is moved 
astern, instead of a current of 7in. wide or thereabouts. We 
have already shown that it matters nothing how or where 
water is moved astern by a paddle or screw; so long as it 
is moved astern its motion is convertible into thrust. It 
follows, consequently, that although the volume of water, 
heaved astern by the Aston wheel directly is small, and 
the velocity high, yet that the whole mass heaved astern 
is very t and its velocity is slow. It may still be 
argued, that as water is thrown astern at a high velocity, 
there must be waste. This we admit, but the quantity so 
moved appears to be really very small, and this being the 
case, the waste inthis way cannot be very great. To sum 
up our views on the subject, we may say that we believe 
the Aston system deserves further investigation by, say, the 
Admiralty; that part of such merit as it possesses is 
robably due toa reduction in skin friction as supposed 
y Mr. Aston, but that its principal advantage appears 
to lie in the fact that little or no back water is heaved up; 
and that the propelling efticiency of narrow and deep floats 
appears to depend mainly on the setting up of an induced 
current by which the influence of a float in driving water 
astern is extended far beyond the limits of its own 
length. 
REGULATIONS AS TO WATER FITTINGS, 

A soMEWHaT peculiar state of things has arisen at Sheffield in 
connection with the local water supply, of which we gave some 
particulars afortnight back. Four or five years ago the Sheffield 
Water Company, which had hardly recovered from the shock 
caused bythe bursting of the Dale Dike reservoir in 1864, began to 
make considerable progress with their new reservoirs, but at the 
same time the storage capabilities then existing were hardly 
found equal to the requirements of the town supply. Inquiries 
were set on foot, and it was found that there was an enormous 
waste of water throughout the town from leaking pipes and taps, 
but chiefly from a large number of underground cisterns, many 
of which were discovered to let out the water as rapidly as it 
run in. Many of these cisterns were also fed by ordinary taps, 
not ball cocks, so that by inadvertence or other means the waste 
caused was simply enormous. The company consequently went 
before the local justices with a full and complete scheme of regu- 
lations for controlling the town’s water fittings, and brought for- 
ward Mr. Thomas Hawksley, Mr. John Ayris, and other compe- 
tent engineers in support of the various provisions. A strong 
opposition had, however, been organised by the Sheffield Corpo- 
ration and sundry property owners, the result being that the 
forensic fight lasted nearly three weeks, and a great volume of 
evidence was given. In the end the company obtained nearly 
all they claimed, especially with regard to the strength of lead 
piping, the abolition of the objectionable underground reservoirs, 
and the construction of water-closet cisterns. Subsequently the 
company proceeded to put the rules in force, and at once found 
that the waste waz being controlled. They did not, however, 
seek to make the operation of the regulations too minutely retro- 
spective, but nevertheless managed to enforce them in such a 
way as has from time to time caused some feeling in the town. 
Now, however, comes the question which is being much discussed 
locally. The company’s report just issued boasts that the 
means of storage and supply are now equal to a population of 
over half-a million—even in the dry weather—or nearly twenty 
years in advance of the present requirements of Sheffield. This 
being so, “ Why,” say the inhabitants, “are we to be so tightly re- 
stricted in the use of water!’ “ Why not let our sewers be well 
flushed, our water-closets have an unlimited supply,” &c.! One of 
the local papers adopts the cry, with which we, of course, have 
nothing to do beyond alluding to the matter as one worthy of 
the consideration of such as are in any way practically interested 
in waterworks matters. 


THE PATENT OFFICE, 

We understand that administrative changes, more or less 
important, are in contemplation and in course of being effected 
in the department presided over by the Commissioners of 
Patents. Among them is one by which the present method of 
publishing the specifications will be superseded. In future the 
letterpress will be arranged in a different form and in smaller 
type, and the drawings instead of being lithographed will be 
reproduced by photo-lithography. . For the purpose of prepar- 
ing these photo-lithographs a suitable—“ studio,” we suppose it 
must be called—will be erected on the site adjacent to the 
library, which site up to the present time has been regarded as 
devoted to the purposes of extension of the building, already 
too small, which serves both as library and reading room. 
This we conceive to be a most unfortunate change. Hitherto 
the publication of the specifications has been effected in a style 
which leaves nothing to be desired. Judging from the examples 
we have seen of the drawings prepared by the photographic 
process, such, for instance, as those issued in the United States, 
there will be very much to be desired when the new system 
comes into work. We understand that the opinion of some of 
the leading London patent agents was taken upon the matter ; 
but we feel sure that their approval cannot have been given to 
the scheme above indicated, still less that it was based upon 
suggestions by them. There must be a misunderstanding some- 
where. But why should there be a change at all? is a question 
which naturally will be asked. No doubt there will be a saving, 
but when we remember that the annual surplus income of the 
Patent-office is not less than £110,000, it does seem rather hard 
that those who contribute so largely to the national exchequer 
should be deprived of an advantage to which they have been so 
long accustomed, in order that two or three. thousand a year at 
the most be added to the rapidly augmenting aggregate surplus 
income, which in 1874 amounted to no less than £1,218,822, 





If the desire for change is insatiable, there is a tolerably wide 
field laid open by the successive reports of the commissioners for 
many years past. The improvements indicated by these reports 
would all be public boons. The present is to all appearance one 
of those narrow administrative reforms, unfortunately too 
common, in which the wide prospect of public convenience and 
benefit is aoe in the vehement departmental endeavour to 
save a trifle. 








PRIVATE BILLS IN PARLIAMENT, 

Tue business of the House of Commons was resumed with 
the week, and matters are now in full progress. In committee 
the clauses of the Humber Conservancy Bill have been settled. 
A clause was inserted providing that in the event of the cor. 
porations of Hull and of the Trinity House agreeing to sub. 
scribe £50) a year each, and the Aire and Calder Navigation 
Commissioners £200 a year to the Conservancy Fund, each of 
those bodies should be entitled to elect one additional repre. 
sentative on the Conservancy Board to be constituted under the 
powers of the bill. The preamble has been proved of the 
Kildwick Parish Gas Bill to incorporate the gas company of that 
name for the supply of gas to Kildwick and adjacent places in 
the West Riding of York, with power to raise £30,000 by shares 
and £7500 by loan. An agreement has been come to with 
the local board of Silsden for supplying that parish with gas for 
a period of fourteen years upon the same terms as a supply 
could have been obtained from the Keighley Gasworks, The 
agreement will be scheduled to the bill. It was agreed also to 
leave the question of costs to the arbitrament uf Lord Perey, the 
chairman, who, upon consideration of the circumstances of the 
case, awarded that £120 should be paid by the promoters towards 
the costs of the Silsden opposition. The Cleveland Water Bill 
to extend the limits of supply of the Cleveland Waterworks 
Company, and to authorise the raising of £150,000 of addifional 
share and loan capital, and the Stockton and Middlesbrough 
Water Bill, have been proceeded with. In the case of the 
latter all Wednesday and yesterday were occupied in taking the 
evidence of Mr. Hawksley. To-day that gentleman is being re- 
examined by Mr. Clark, Q.C. 

In the case of the Erwood Bridge Bill, sent down from the 
Lords, before the examiners of petitions for Private Bills, the 
further Standing Orders of the Commons are found not to have 
been complied with. The Imperial Gas Bill, which had been 
read a second time and ordered to be committed in the Com- 
mons, is withdrawn. 

The following bills, being unopposed, are referred to the 
Chairman of the Committee of Ways and Means, viz. :—Gorsedda 
Junction and Portmadoc and East Norfolk Railways. 

The following bills have been read since the recess in the 
House of Commons:—For the second time, Allen Glen's Institu- 
tion; Assam Company; Burrham Harbour; Edinburgh District 
Water; Flookersbrook Improvement; Galashiels Extension and 
Water; Great North of Scotland Raflway, Newcastle-upon-Tyne 
Quayside Lift; Sutton Gas; and for the third time, the Chester. 
field Water and Gas; Coombe Hill Canal Navigation; Golden 
Valley Railway; London and South-Western, Midland, and 
Somerset and Dorset Railway Companies; London, Brighton, 
and South Coast and Tunbridge Wells and Eastbourne Railway 
Companies; Mid-Wales Railway; Sittingbourne and Sheerness 
Railway; Stafford Borough Extension; Thames Tunnel; Walsall 
Gas Purchase and Borough Extension; West Kent Main 
Sewerage; Mersey Dock Board; Midland Railway (New Works); 
Lymm and Fakenham Railway; Burryport and North-Western 
Junction Railway; London, Chatham, and Dover Railway; 
Pegwell Bay Reclamation; and Redcar and Coatham Gas, 








Accorpine to the Polytechnic Review, in Madrid the annual 
death rate per 1000 is 65; Vienna, 32°7 ; Berlin, 30°6; Rome, 29°3; 
New York, 279; Turin, 24°8; Brussels, 24°8 ; Paris, 23°2 ; London, 
222; Philadelphia, 20°3. 

MoonLicnt.—By careful experiments it has been proved that 
the light of the full moon is only ga¢ou5 part of that of the sun, 
and that she gives only one sixth as much light as would a pure 
white disc; therefore she is nearer black nm white, An equal 
sized globe of fire-brick or clay thrown into the orbit of the moon 
would furnish us with a light as bright as our own luminary. 

Secretary Tart.—Although one of the best lawyers in the 
ve Judge Taft don’t know anything about war. He never 
fired off a two-horse lumber wagon. But he is determined to learn. 
The other day Grant dropped in at the war office and found his 
new secretary deep among official documents, ‘‘ Posting yourself 
up, Alphonso 2” said the President, with an encouraging smile. 
“Yes,” said the judge, eagerly, ‘“‘I want to know everything 
a to the business. I have been running over the dis- 

ursements of the Department for the last year, to see what was 
expended for catapuits.” ‘‘ For cata—— what?” said the Presi- 
dent, pausing, as he was about to strike a match on his boot to 
light a fresh cigar, ‘‘ Catapults, You have them in the army, 
haven’t you ”” said the judge, in rather an uncertain tone of voice. 
The President smiled a little, and said they did have a few left 
over from the war, but he believed they had all been used up. 
Then the secretary said he should certainly order some more made, 
for he considered the catapult one of the most effective weapons in 
modern warfare. ‘‘ They did} great execution at the siege of 
Jerusalem, as I remember reading,” mused the secretary, “* and it 
is doubtful whether Tiverius would have been able to have reduced 
the city without them.” Giant looked at his new secretary through 
the cigar smoke a few moments, and then told him if he ordered 
any catapults he had better have them rifled, with an adjustable, 
muzzle-loading bayonet, and the secretary made a memorandum 
to that effect. ‘* I see that considerable money has been spent in 
experimenting with torpedoes,” continued the secretary, looking 
over the disbursements, ‘‘ That seems to be a waste of money, 
and it encourages a bad habit among children. Serious accidents 
have frequently resulted from little boys throwing torpedoes under 
horses’ feet on the 4th of July, and it ought to be stopped.” The 
President allowed that the torpedo wasn’t a thing to fool with, and 
the secretary read on. err oe | he jumped to his feet, while the 
hot, indignant blood flashed to his temples as he exclaimed, ‘‘ No 
wonder the country is impoverished and the tax-payer groaning 
beneath his burdens. Here, while trade languishes and the wheels 
of industry are clogged all over the land, my predecessor has been 
shipping luxurious delicacies to the Sgro of our forts, thinl 
concealed under the term ‘ shell.’ What does shell mean? Shell 
oysters, of course! That’s what it means. But they don’t getany 
shell whileI am secretary, I'll settle that.” “That's right,” said the 
President. “If they get any oysters make them ‘shell out’ for them, 
themselves;” and then he added, in an aside to himself, ‘‘they would 
have to if they bought them of one of Belknap’s post-traders.” 
“Yes,” continued the secretary, ‘‘ look at the quantis of grape 
on hand, c d among ‘Munitions of War.’ at does grape 
mean, and what is it for?” ‘It is to wash down the shell oysters 
with, I suppose,” said Grant, with a merry twinkle in his eye, which 
the judge didn’t see. ‘‘That’s it exactly,” cried the judge. 
‘Keeping the soldiers on wine and oysters, while thousands of 

le are wandering around in a hopeless search for a free lunch. 
Pte you, "Lyssis, this is scandalous!” The President, as he rose 
to go, said he’ was glad he had a Secretary of War, at length, who 
was determined to look into things and reform abuses, and caution- 
ing him not to forget to have those catapults rifled, he returned to 
the White House with a broader grin on his face than anybody had 
seen there before,—American Manufacturer, 
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RAILWAY MATTERS, , 


“HE Belgian Government have purchased the Li¢ge and Limburg 
aieum igi it is stated that those of Flanders will also be taken 
by the State, though not until a favourable opportunity shall pre- 
sent itself. 

A company has been formed at Galesburg, Ill., U.S., forthe con- 
struction of a narrow-gauge road from Keokuk, Iowa, to Chicago, 
a distance of about 220 miles. The estimated cost of building and 
equipment is from 10,000 dols. to 12,000 dols. per mile, 

TuE Philadelphia and Reading Company is making an experiment 
of burning ee dust in its locomotives. The vast mountains of 
this dust along the line of the railway, which are rapidly accumu- 
lating and not only going to waste, but are a source of annoyance 
to the miners, es the experiment well worth trying. 

Tue Austrian Chambers have voted a series of laws authorising 
the opening of credits to the amount of £800,000 for continuing 
the works of certain lines. The Austrian Government propose to 
purchase the Dniester line for £210,000. The construction of 
sundry other lines is also contemplated in Austria. 


Tue Pullman Car Company have applied for an injunction 
against the Wagner Sleeping Car Company. The ground of the 
complaint is that license to use certain pateats owned by the Pull- 
man Company was granted to the Wagner Company, such patents 
to be used po east of Buffalo. Subsequently oral permission was 
given to run four Wagner cars through to Chicago, op 
condition that four Pullman cars should run to New York 
over the New York Central, to eo cried the line. Now, 
however, the Wagner Company have established a Chicago line of 
its own, and the injunction is asked for to restrain them from the use 
of the patents aforesaid. This is probably the beginning of a long 
litigation. 

On the 26th inst. the Chamber of Deputies commenced the 
debate upon the first reading of the Imperial Railway Bill, which 

rovides for the transfer of the Prussian lines to the Empire. 
During the discussion Prince Bismarck addressed the House. He 
said it could not be tolerated that Germany should be cut into 

sieces in regard to her railway system ; the Imperial constitution 

in railway matters could only become a reality when the railways 
were transferred to the ee The latter, however, could not 
acquire them against the will of the separate States. It was not 
intended to do anything precipitately, but to proceed step by step. 
Above all, it was desirable to banish all idea of political intrigues, 
and to view the matter purely from a commercial point of view. 

Tue value of the continuous brake for preventing railway 
accidents was clearly demonstrated on the Somerset and Dorset 
Railway, near Evercreech, on Saturday. As the up express from 
Bournemouth was travelling at a ou speed the driver noticed a 
man in charge of a cartload of hay opening the gates of a level 
crossing some distance ahead, and proceeding to cross the line in 
his cart. At the pace the train was going a collision seemed 
imminent. The guard, however applied his brake, whichisthat known 
as Clark’s continuous chain brake, and which, by means of a chain 
running the entire length of the train, is simultaneously applied to 
every wheel. The train was brought up in time to allow the cart 
to get over safely. ’ 

Tue Dunfermline and Queensferry Railway is making progress. 
The half-yearly meeting was held in Dunfermline last week, the 
Earl of Elgin presiding, From the report, which was adopted, 
satisfacto ss has been made with the adjustment of land 
claims, anc the irectors expect that most, if not all, of these will 
be arranged during the current half-year. The Earl of Elgin stated 
that the agreement as to reduction of capital proposed by the Dun- 
fermline and Queensferry Company was nearly completed with the 
North British Company, and that a further agreement was in course 
of arrangement, by which the North British would be entitled to 
buy up the Dunfermline and Queensferry line one year after the 
proposed line to Inverkeithing and Burntisland was made. 

THE official gazette of Austro-Hungary has published the laws 
authorising the coastruction of the following lines which tend to 
complete the Austrian railway system. (1) a line from Bozen to 
Meran ; (2). a line following the new course of the Danube near 
Vienna, and communicating with the Franz Joseph Bahn ; (3) a 
line between Ebersdorf and Wurbenthal, communicating with the 
central line of Moravian Silesia; (4) a line from Murzzushlag to 
Newberg, communicating with the Southern Kailway; (5) a line 
from Tarvis to the frontier of the Pontafel Empire; (6) a line 
from Unter-Drauburg to Wolfsberg; (7) a line between Brielitz 
and Saybush ; (8) a line between Kriegsdorf and Roemerstadt, 
communicating with the central railway of Moravian Silesia. 
Three other laws relate to—(9) The union of the Lundenburg- 
Grussback-Zellerndorf Railway, with the Kaiser-Ferdinands. Nord. 
bahn; (10) the opening of special credits in view of the construc- 
tion of the lines to be carried out in 1876; (11) the purchase of 
the Dneister line by the State. 

THE opening of the new line between Settle and Carlisle on 
Monday next will be marked by the introduction of a new car- 
riage, which is, in point of arrangement, a compromise between 
the English and American principles. Two of the new carriages 
have just left the works of the Ashbury Carriage Company, en 
route to London, and a will be tested on the line between 
Manchester and Derby. These carriages, constructed to carry 58 

ngers each, 18 first-class and 40 third-class, are 54ft. ‘long and 
ft. wide, with eight compartments, composed of three first-class, 
each of these being 7ft. 3in. long The internal width is 7ft. 6in., and 
the height at sides 6ft. 4in. ; the doorways are 6ft. high. The 
one have a raised part (or roof) in the sentre, 4ft wide, run- 
ning the whole length, similar to the Pullman palace cars, for the 
purpose of giving an increase in height, ventilation, and light, the 
internal height in centre of carriage from floor to this raised roof 
being 8ft, 4fin. Ventilators and lights are placed in this raised 
part at the sides. The interior of the first-class compartments is 
in rich dark blue cloth, finished with broad lace, French merino 
curtains of the same colour to the quarter lights, silk hat-cords, 
and parcel nets being placed on either side, and above the trim- 
ming upward they are panelled in sycamore, bordered with 
bird’s-eye maple and arich gilt moulding, and each seat is arranged 
by arm rests for three persons, These arm-rests are hinged to turn 
back at will, giving a seat the full width of carriage for reclining. 
A lamp supported in roof from a brass ring gives a brilliant light 
over the whole compartment. The seats of the third-class are 
added and covered with striped repp, having parcel nets above. 
e backs and sides of these compartments are painted and 
grained oak, and above the parcel nets handsomely decorated with 
inting to represent panels, of similar design to the first-class. 
e carriages are supported on two six-wheeled bogies placed 
36ft. apart. The weight is carried at each bogie by sixteen 
elliptical springs placed transversely on swing beams and four 
strong spiral springs between ie frame and side beams. A 
uffer Pp of Sp cylindrical springs with a stroke of 
3in. is placed central in frame at each end of the carriage, the head 
being shaped for radiation. The draw gear is continuous, arranged 
with joints, sufficient space being allowed in the bearers it passes 
through for radiation also, The wheels are Mansell’s patent, 3ft. 
Tin, diameter, with Bessemer steel tires and axles. Westing- 
house’s patent continuous automatic air brake acting on four 
wheels of each bogie is attached to the carriages. The body 
 oary | of these carriages are Honduras mahogany, and the framing 
it American oak; the undercarriage is also of oak of the same 
quality, the side soles being plated on the outside with angle iron 
by 4in, by half-inch thick ; the side plates of bogies are of 
best Staffordshire iron, ha}f-inch thick, with oak pieces 3in. thick 
between. The body of these carriages is painted in rich crimson 
lake, picked out with black and gold, and lined in vermilion. 
The unde: e and bogies are pores and picked out in the 
same age isa on re a3 rele me yellow Peed yt been 
manufactured for the Mi ompany by the Ashbury Carriage 
Company, Limited, vary ee kl 








NOTES AND MEMORANDA. 


THE following is a method of giving cast iron the appearance of 
bronze without coating it with any metal or alloy. ‘The article to 
be so treated is first cleaned, and then coated with a uniform film 
of some vegetable oil; this done, it is exposed in a furnace to the 
action of a high temperature, which, however, must not be strong 
enough to carbonise the oil, In this way the cast iron absorbs 
oxygen at the moment the oil is decomposed, and there is formed 
at the surface a thin coat of brown oxide, which adheres very 
strongly to the metal, and will admit of a high polish, giving it 
quite the appearance of fine bronze. 

WE learn from astatementin the Journal of the Chemical Society 
that sham coffee is manufactured from tough dough, squeezed 
into little moulds, and baked until the colour becomes dark enough 
to deceive the eye. Real coffee berries, when small and worthless, 
are improved in colour by rolling them about with leaden bullets 
in a cask, The green 8, too, are treated by a colouring 
matter. In coffee sold ready ground, the difficulty of detecting 
adulteratioas is greatly increased; beans, beet root, carrots, and 
carrot-like roots are roasted and mixed in large eo with the 
genuine article. In the South of Europe, especially in the provinces 
of Austria, figs are roasted in enormous quantities and sold as coffee. 

AccoRDING to M. G. Bong, ferrocyanide of potassium, on account 
of its ready tranformation into a when under the influence 
of chlorine, is a useful reagent for chlorimetric determinations, and 
may be with as much accuracy as arsenious acid. A normal 
solution containing 37 765 grms. of prussiate per litre is used, A 
known quantity of a dilute solution, acidulated with hydrochloric 
acid, and coloured with indigo, is used for making the test. The 
reverse of this process can also be used. The yellow prussiate may 
be used in acidimetry, either as a reducing agent or as a precipitant. 
Ferricyande of potassium has a powerful oxidising action, aly 
in the presence of the alkalies. The metallic ferricyanides also 

s valuable oxidising properties. A brilliant purple is obtained 
by the action of alkaline sulphides on nitroprussiates. It is quite 
unstable. A new class of prussiates is formed by treating yellow 
prussiate of potash with hydrochloric acid. These bodies are some- 
what similar to the nitroprussiates in their properties. 

WHEN the ground is hardened by frost the task of throwing up 
earthworks becomes extremely laborious. For instance, the diffi- 
culty of constructing batteries experienced by the Germans during 
the severe winter of 1870-71 is well known. Snow, however, is a 
very usual accompaniment of frost, and from experiments made in 
Austria during the past winter, and the result of which has just 
been published, it seems that from its resisting properties it forms 
an excellent material for the construction of parapets. The pene- 
tration of a rifle bullet into a well-rammed bank of snow was found 
to be only a little more than four feet at 200 yards range, and 
under three feet at 500 yards. The projectile of a field gun 
penetrates about twelve feet, the radius of rupture of the bursting 
charge of a shell being about seven feet, while the damage caused 
was found to be materially diminished if the precaution was taken to 
level the exterior slopes of the snow parapet with slabs of 
ice, which also prevented the snow melting away during the 
warmer hours of the day. 

WE are indebted, says the Scientific American, to the American 
Tron and Steel Association, Philade mee Pa., for a copy of their 
** Annual Directory” of the iron and steel manufacturing establish- 
ments of thiscountry. It is an important and valuable document, 
giving particulars in detail of all establishments connected with 
the above industries. The following is a general summary :— 
Whole number of completed blast furnaces, Jan. 1, 1876, 713; 
annual capacity of all the furnaces, in net tons, 5,439,230; whole 
number of rolling mills, Jan. 1, 1876, 332 ; whole number of single 
puddling furnaces (each double furnace counting as two single ones), 
4475; total annual capacity of all rolling mills in finished iron, net 
tons, 4,189,760; annual capacity of all the rail mills, in heavy 
rails, net tons, 1.940,300 ; number of Bessemer steel works, Jan. 1, 
1876, 11; annual capacity in ingots, net tons, 500,000 ; number of 
Bessemer converters, 24; number of open hearth steel works, 
Jan. 1, 1876, 16; number of open hearth f 22; annual 
capacity in ingots, net tons, 45,000 ; number of crucible and other 
steel works, Jan. 1, 1876, 39; annual capacity of merchantable 
steel, net tons, 180,250; of which there are of crucible steel, in 
net tons, 45,000; number of Catalan forges, making blooms direct 
from the ore, Jan. 1, 1876, 39; annual capacity in blooms and 
billets, net tons, 59,450; number of bloomaries, Jan. 1, 1876, 
making blooms from pig iron, 59; annual capacity in* blooms, net 
tons, 60,200. 


M. GruveEr has contributed to the Société d Encouragement some 
notes on the amount of heat utilised in different furnaces, arriving 
at the following conclusions :—(1) In furnaces urged by a blast, 
only 1°7 per cent. of the total amount of heat expended, or at 
most 3 per cent. of the heat generated, is turned to account in the 
fusion of steel in crucibles. (2) In reverberatory furnaces, in 
which the steel is melted in pots, the amount turned to account is 
2 per cent. of the total heat, or 3°5 per cent. of the heat generated. 
(3) In the Siemens furnaces for crucibles, 3 or 34 per cent. of the 
total heat is utilised. (4) In glass works, where large masses are 
dealt with, 3 Hy cent, in the ordinary furnaces, and from 5} to 6 
per cent. in the Siemens furnaces is turned to account. (5) In 
melting directly on the sole of a reverberatory furnace, the amount 
utilised is 7 per cent. for glass, and 8 per cent. for pig iron. This 
proportion rises to 15°18 and even 20 per cent. in well-built Sie- 
mens and Ponsard furnaces. (6) The amount utilised is much 
greater still in furnaces where the fuel is mixed with the substance 
to be melted. In old-fashioned cupolas 29 or 30 per cent. of the 
heat generated was turned to account; in modern cupolas, which 
are higher, of quick working, and with a diminished zone of fusion, 
more than 50 per cent. of the heat given out is generally utilised. 
(7) Lastly, the large blast furnaces utilise, according to their work- 
ing, from 70 to 80 per cent. of the heat generated, or 34 to 36 per 
cent. of the total heat which the fuel consumed would be in a 
condition to furnish by plet In the Hoffmann 
circular furnaces the same amount, 70 to 80 per cent., is utilised, 


At the last session of the Commercial Geographic Commission 
of France, held in Paris, M. Edward Rénard, a former delegate of 
the Department of Agriculture and Commerce for the extreme 
eastern countries, made thé following interesting communication : 
“The product of manufacture which I submit to the commission 
is as little known among us as is the process employed in its manu- 
facture, which requires great dexterity. The specimen I exhibit 
consists of a thin eu of coloured glass, which appears to have 
been cast over’ a sheet of lead. Its production is a branch of 
industry which flourishes in many parts of the great and industrious 
city of Canton, and is practised in mary places, even in the streets 
and in front of the houses, ona small scale. While in India and 
Burmah I was often surprised at the lustrous appearance of the 
domes on the Buddhist temples, which were covered with curved 

lates, coloured violet, green, &c., or white and yellow, looking 
Fike bright silver and gold; and ata distance showing, with sur- 

rising brilliancy, a light having the appearance of an electric 
ight, especially when seen fromthe sea. I was also often surprised 
to see the Chinese glassblowers, whose labour is ill paid, and who, 
notwithstanding this, show very remarkable results in their exercise 
of this curious industry, and who make these brilliant and multi- 
coloured plates while exposed to wind and weather. A few days 

‘o, I sent specimens of this singular product to M. Robert, the 
able director of the Sévres porcelain works, and also to the savant 
M. Clemendot, whose thirty years’ service in the direction of our 
principal glass manufactories has made him the most competent 
man now in this line. Iam confident that, thanks io these men 
and their investigations, we will be able in a short time to see the 
effects of such reflected lights in the ornamentation of kiosks and 
domes of various buildings, in the manufacture of reflectors for 
headlights, coast lighthouses, street lamps, and several other useful 
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J and practical purposes,” 





MISCELLANEA. 


WE are requested to state that one of Messrs. Pearn’s patent 
double-acting ram pumps has been selected to feed the three Gal- 
ge boilers in the British section of the Philadelphia Exhibi- 

ion. 

THE Russian Government Messenger publishes an official report 
on all the fires which took place in Russia during 1875. According 
to this report there were 25,976 fires last year, of which 3609 were 
due to incendiarism. The total damage is estimated at 64,096,406 
roubles, or more than eight millions sterling. 

A MEETING of the Glasgow Association of Engineering and 
Shipbuilding Draughtsmen was held on Thursday evening 
last, in the Religious Institution Rooms, Mr. David Halley, presi- 
dent, in the chair, when Mr. Richard Mollon read an interesting 
and instructive paper on “ugar and its Manufacture.” A dis- 
cussion followed, and a hearty vote of thanks was awarded to 
Mr. Mollon for his paper. 

THE Société Industrielle du Nord de la France offers a prize of 5000 
france —£200—and a gold medal worth 500 francs—£20 —for the 
best machine for combing oakum to fulfil the following conditions : 
The production must be greater than that of any other machine ; 
a kilogramme—2} lb.—of oakum must be turned into tow for ten 
centimes—2d.—including all expenses, and the machine must be 
worked successfully at least three months in the North of France, 

THE inspectors of factories state that in the half-year ending 
with October last there were reported to them, under the Faétory 
and eb reyes Act, accidents by which 165 persons were killed, 
489 had to submit to amputation of the whole or part of a limb, 
274 sustained fractures, 243 suffered injuries to the head or face, 
and 2136 were otherwise injured to an extent preventing their 
return to work within 48 hours, The total is 165 persons killed 
and 3142 injured. 

THE Vienna Arsenal is now busily employed in the manufacture 
of the new Uchatius guns. Two hundred chases have already 
been made, and upwards of forty have been fitted to their carriages, 
Every regiment of field artillery in the garrison is to be supplied 
with two batteries of four guns each. A practical course of train- 
ing in the use of the new gun will be attended by an officer from 
each regiment of cavalry and infantry, and a captain, a lieutenant, 
and two non-commissioned officers from each division of artillery. 


THE War Department, it is stated, have decided to establish a 
militia regiment of engineers, and to convert one of the existing 
infantry militia regiments into engineers, When the change has 
been made the regiment will be sent to Chatham to undergo a 
course of instruction in military engineering in conjunction with 
the men of the Royal Engineers, and under the direction of the 
staff at the School of Military Engineering. It is also understood 
that one of the volunteer engineer corps will be quartered at 
Chatham for some time during the summer months, to go through 
an extended course of instruction. 


THE following table shows the actual cost during the eight years 
from 1866 to 1874 of providing for the wear and tear of ironclads 
and unarmoured vessels, and of keeping them in repair, in com- 
mission, and reserve. 











Unarmoured 

Year. Ironclads. ’essels. Total. 
1866-7. £109,145 £782,728 £891,873 
1867-8. 159,552 588,489 728,041 
1868-9 187,699 426,084 613,783 
1869-70 130,743 468,623 599,366 
1870-1. 182,065 451,880 633,945 
1871-2 87,595 358,388 445,983 
1872-3 158,933 336,259 495,192 
1873-4 291,381 464,911 756,292 
£1,307,118  ... £8,857,362 . £5,164,475 


TWENTY different kinds of paving have been tried in Paris; 
wood paving has been judged, in bitumen paving there is room for 
improvement, and now paving by pig iron is to be tried in a few 
days. A bed of mortar is first laid down, which is covered by a 
strong layer of asphalt ; it is in this layer that the iron cakes, 
which are about 1‘6in. thick, are set. These cakes, it appears, pre- 
serve the homogeneity of the bitumen, and prevent its depression, 
and render the asphalt less slippery for horses. This pavement 
will cost more, assuredly, than the compressed asplialt, but. it is 
estimated that this mode of paving will save 50 per cent. upon the 
repairing expenses, which are very considerable. The end desired 
is to avoid, by the adoption of a kind of pavement, the depres- 
sions in roads over which a great deal of traffic passes. To attain 
this, it does not suffice to pour bitumen upon a well prepared 
ground lightly covered with a coat of lime; the resistance of the 
ground should equal that of an old macadamised bank ; and a very 
thick bed of mortar, which should be very homogeneous, should be 
laid before the asphalt is laid. 


Tue true aluminium bronzes, according to Rudolph Wagner, 
were first made by John Percy, in1856. As above referred to, they 
are alloys containing 90 to 95 per cent. of copper with 10 to 5 per 
of aluminium. The direct mixture, by first fusion, of 10 parts of 
aluminium and 90 of copper, gives a brittle alloy, which, however, 
increases in strength and tenacity by several successive fusions. At 
each operation a little aluminium is lost. After the compound has 
been melted three or four times, however, the proportion of alu- 
minium does not appear to change, and the alloy may be again re- 
melted several times without alteration. These fusions are effected 
in crucibles. The aluminium bronze is homogeneous, and possesses 
sufficient expansion to fill the remotest parts of the mould. It 
affords sharp castings that can be worked more readily than steel, 
Aluminium bronze can be forged at a dull red heat, and hammered 
until cooled off without presenting any flaws or cracks. Like 
copper, it is rendered milder and more ductile by being plunged 
into cold water when hot. The bronze polishes autifull , and 
posseses great strength—according to Anderson’s experiments, an 
average of 75,6184 lb. per square inch. The resistance to compres- 
sion is feeble. From the experiments of Col. Strange, on the rela- 
tive rigidity of brass, ordinary and aluminium bronze, it appears 
that the last named is forty times as rigid as brass, and three 
times as rigid as ordinary bronze. 


A SANITARY conference will be held on Thursday, the 11th May, 
and Friday, the 12th, at the rooms of the Society of Arts, Adelphi, 
to consider the following pcoints:—(1) Do the existing boundaries 
of urban and rural districts furnish such a division of the country 
as enables authorities to exercise their powers and fulfil their obli- 
gations for sanitary and other purposes of local government in the 
most effective manner? (2) What preliminary inquiries, if any, 
are necessary to determine the question? and if ultimately dis- 
tricts should be reconstructed, {a) what principles should govern 
their reconstitution? (b) How can this reconstitution ke best 
carried into effect? (3) Should there be more than one authority 
within the limits of any one of the boundaries so reconstituted, or 
should area and authority coincide; and should all authorities 
have the same obligations, be governed by the same sanctions, and 
be invested with the same powers? Should new authorities be 
constituted, and is it desirable to have any intermediate repre- 
sentative local board between sanitary authorities and the Local 
Government Board? (4) Are the powers already granted to local 
sanitary authorities in any respect inadequate to fulfil their inten- 
tion; and should all powers and purposes ef local government be 
vested in and carried out by one and the same authority? (5) 
What, if any, alteration should be made in the incidence of taxa- 
tion for sanitary and other purposes, so as to insure that payments 
should as nearly as possible coincide in amount with direct benefits? 
(6) What executive officers are essential to good local administration, 
and how should they be appointed, regulated, and paid? (7) What 
alterations, if any, in the central executive organisation are needed 
to augment the efficiency of local administration? The circular 

ing the ting is addressed from 1, Adam-street, Adelphi, 
Messrs, Michael, Clode, and Stewart being the secretaries, 
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ON THREE-THROW CRANK ENGINES OF THE 
COMPOUND SYSTEM, CONSTRUCTED BY) 
RAVENHILL, EASTONS, AND CO., LONDON, 
H.M.S. ROVER* 


By Mr. Joun R. RAVENHiLL, Member of the Council. 


At the fitteenth session of the Institution of Naval Architects, 
in the month of March, 1874, a paper was read by Mr. G. B. 
Rennie on engines of the above description, at that time under 
course of construction by his firm for H.M.S. Boadicea and Bac- 
chante, in which he brought under our notice a series of diagrams, 
nes | the theoretical force exerted by the three cylinders at all 
parts of the path of the crank ra centres in four different ways 
of setting the relative angles of the cranks, which he described as 
follows :—No. 1. With equal angles of 120 deg. with each other. | 
No. 2. The two low-pressure cranks, with 90 deg. between them, 
and 135 deg between these and the high-pressure crank. No. 3. 
The low-pressure cranks, with the same angle between them, but 
at angles of 150 deg. and 120 deg. with the other one. No. 4. 
The low-pressure cranks placed opposite to each other, and at right | 
angles to the high-pressure crank. And he proceeded to give his | 
reasons for concluding to adopt the position described in No. 4, | 
for the angles of the cranks of the two above-named ships. See 


Figs. 1 to 4. In the discussion that followed, I stated that | t 


in the three-cylinder compound engines then making by my | 
late firm for the Rover, I had adopted the plan of placing the | 
cranks at equal angles of 120 deg. with each other, see Fig. 1, | 
and promised to furnish the Institution with the practical result 


obtained, which I now propose to do; but, prior to entering on | 


this subject, a short general description of the engines may prove 
in "2 


have three cylinders, and they belong to the type known as the 
“* Horizontal Return Connecting Rod,” having their . cylinder 
cross-bars working in slipper guides, and by the contract were to 
indicate 4750 indicated horse-power at the measured mile trial. 
In their general = followed, as far as circumstances would 
permit, our old well-known form of double piston rod engine, such 
as been made at Glasshouse Fields, over a long series of 
years. The diagram shows their main parts in plan. The 
diameter of the high-pressure cylinder is 72in., representing an 
area of 4071°51 square inches of piston. The diameter of oy ag 
pressure cylinders is 88in., each of them having an area of 6082 13 
square inches of piston ; the two low-pressure pistons combined 
iving an aggregate area of 12,164°26 square inches, the high and 
\ow-pressure pistons thus being a multiple of 1 to 2, 98 in effective 
area. The high-pressure cylinder, which is fitted with a working 
barrel made of Sir Joseph§{Whitworth’s patent compressed metal, 


is placed between the two low- ones, and each cylinder 
stands separately and distinctly by itself, securely attached to its 
own two main frames, these latter, six in all, carrying the connect- 


ing shaft. The slide valve of the high-pressure cylinder is placed 
on the upper side of it, and lies on its face. The slide face of the 
cylinder is caet separately, and bolted on to its place, with a view 
to its ready repair or renewal in case of need. e slide valver of 
the low-pressure cylinders are placed on the sides of the latter, 
the slide faces of these cylinders being also bolted on, and all the 
valves are fitted with the usual metallic packing rings on 
eir backs, to relieve the pressure. Steam starting gear, in addi- 
tion to the ordinary hand gear, is fitted for the facility of handlin 

and the easy way in which these large engines can be handle 

best described by the results obtained. ilst running full 
in nine seconds, went astern at 
ition to 


: 


i 


low- re slide valve casings four 
are fitted as shown, , 


; the connecting rod is twice the length of the stroke, 


g. 
As may be gathered from the heading of my paper, the engines | 


and | with interest the record of the performances of 
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condensers are on Hall’s system, the steam passing through 
the tubes, standing on the opposite side of the connecting 
shaft to the cylinders, and each cond is ted to its own 
low-pressure cylinder by an eduction pipe, through which the 
steam passes on leaving the latter, and oe a total number of 
7724 brass tubes tinned inside and outside, giving a total surface 
of 9500 square feet. The tubes are fitted in the tube plates with 
screwed glands and stuffing boxes, and the condensers are so 

that they may be worked as common condensers if 
required. The air pumps, double-acting, are two in number, 23in. 
in diameter, witha streke of 4ft., and the circulating water through 
the condensers is driven by two centrifugal pumps worked by an 
independent pair of small engines, and the main suction pipes to 
these pumps are fitted with branch suctions leading into the bilges 
of the vessel. soas to become large bilge pumps in the event of 
any leak arising in the vessel. There is the usual arrangement of 
feed and bilge pumps fitted on the main engines, two of each ; 





| they are of gun-metal, and are 5in. diameter, with a stroke of 4ft. 


In addition to these pumps there are two feed donkeys, a bilge 
donkey hand pump and fire engine, all fitted in accordance with 
the Admiralty specification. The length of stroke of the engines 
is 4ft., and the diameter of the connecting shafts is 18in., and of 
the crank pins 20in. The sha‘t is made in three pieces, having 
couplings forged on the ends, by which they are bolted securely 
geth The diameter of the propeller shafting is 16}in., and 
that of the stern shaft 18hin., the latter running in the usual 
lignum vite bearings fitted in the stern tube, and the length of 
The screw 
propeller is of gun-metal on the Hirsch principle, having a diameter 
of 21ft., and is driven by an ordinary cheese coupling keyed on the 
stern shaft, and is titted to lift in a banjo frame by means of sheer 
| legs and tackle on deck. The boilers, which are ten in number, 
stand athwartship in two groups. Each group of four and six 
| respectively has its own separate chimney fitted on the telescopic 
| principle, and the boilers carry a working pressure of 70 Ib. to the 
square inch. They are about 11ft. 10in. Siesta, 9ft. Gin. long, 
fitted with brass tubes 3in. outside diameter and wrought iron 
stay tubes. Each boiler has two furnaces each 3ft. 10in. in 
diameter, 6ft. 8in. long. The total heating surface of the boilers 
is 12,700 square feet, and the grate bar surface is 510 square feet. 
These engines were the first of their class to be tried, and as my 
connection with Messr-. Eastons and Anderson had ceased for 
some time — to 18th November, 1875, I had not the advantage 
of seeing them at work during the official trial, but in the 
| diagrams you will see on a reduced scale copies of three sets of 
indicator figures taken during the above trial, which esent the 
average working performance of the engines, and we—this Institu- 
| tion as well as myself—are indebted to Mr. Wright, engineer-in- 
chief of the Admiralty, for supplying me with tracings of the 
original diagrams, and without which I could not have prepared 
this paper. These diagrams also show the force exerted by the sum 
of the pressures of the three cylinders at all parts of the path of 
the crank pin’s centre, set out from the pressures indicated on the 
diagrams, the proportion of the length of the connecting rod, 
viz., four times the length of the crank, being duly taken into 
acoount, The mean indicated horse-power exerted by the high- 
— cylinder during the six runs on the measured mile was 
| 76°6 horses, and by the two low-pressure cylinders combined 
2486°9 horses. The forward low-pressure cylinder giving a 
| power of 1343°2 horses, and the after low pressure cylinder 
| 1143°7 horses. The mean pressure on the square inch in the 
ing as follows :_ High- ressure, 36°625 Ib. per 
| square inch ; f low pressure, 13 3 lb. per square inch ; aft 
| low pressure, 11°325 lb. per square inch. “Phe theoretical 
| action of the slide valves had been carefully gone into, and 
| although of course this showed a difference in the two latter 
| pressures, I was not prepared for the great difference shown in 
| practice, and I am confident these pressures might be more nearly 
assimilated. But now that, for a time at all events, I have 
I shall watch 
| the other three- 
| throw engines at present being fitted on board vessels in her 
Ms jesty's service, where different angles for the cranks will be 
' tried to those J adopted in the engines of the Rover, The 
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drop in the curve at a is due, in my opinion, to the high-pressure 
slide valve closing the exhaust too quickly at one end of the 
cylinder, thereby causing an undue amount of compression as 
shown in the indicator diagrams of the high-pressure cylinder, 
but this could be easily improved the first time the slide is 
taken out of its casing. Recent experience has demonstrated 
most clearly that we have closely approached, if we have not 
actually reached, the point at which the crank pips of large 
high-speed engines will work satisfactorily, in consequence of 
the very limited amount of bearing surface that, of necessity, 
ean be allotted to them; and unless phosphor bronze should 
come to the assistance of the marine engineers, as white meta! 
and lignum vite did in days gone by, it may be necessary to re- 
duce the load on the high-pressure crank pins. Rather than 
depart from the angle of 120 deg. for my cranks, I would alter the 
multiple of my cylinders, for with the three cranks set at equal 
angles to each other you possess the great practical advantage of 
being able to work on with any two cylinders out of the three 
under many circumstances in the event of temporary derangement 
with the third, an advantage that might prove to be the salvation 
of a ship and her crew on a lee shore or in the time of war. 
There are, doubtless, some a gst my audience who have only 
just commenced their career in connection with the marine steam 
engine, and they find large engines being constructed to work at a 
og of 70 lb, on the square inch, with a speed of piston of 
560ft. per minute, and they perhaps scarcely realise to the full all 
the difficulties that arise in obtaining such high results, I venture 
for one moment to draw their attention to what my own memory 
carries me back to when I was in their position some thirty-five 
years ago. At that time the Royal Mail Company’s fleet was just 
commencing its service, and the wonders of the day then were 
large paddle-wheel beam engines, such as were constructed on the 
Thames, the Mersey, and the Clyde; those by Miller, Ravenhill, 
and Co., constructed at Glasshouse-fields for the Trent and Isis, 
belonging to the above-named fleet, of 400 horses nominal power, 
ayliadan 74in. diameter and 7ft. stroke, working collectively up 
to an indicated power of 770 horses, fitted with flue boilers, the 
safety valves being loaded to 4 lb. on the square inch, and the 
pistons travelling at 230ft. a minute. Compare such machinery 
with that I have been giving you a short outline of, and if 
progress so great has been made during the past, depend on it 
much more will be expected during the future. In conclusion, 
there is one thing that requires the close attention of all those 
connected with marine engines. As a matter of absolute neces- 
sity in all high-pressure boilers for the royal navy, fitted with 
return tubes over the fireplaces, the steam space above the water- 
line is very limited in its cubic contents, and the area of water 
level in this class of boilers is of ity much contracted, and 
serious trouble when the boilers were being forced to their utmost 
has been experienced by the excessive priming that has taken 
place, and until the vessels have been at sea for some little 
time. There a rs to be no known cure at the present time for 
this malady. The Rover was in this category after her official 
trial at the Maplin Sands: and although sent round to Ports- 
mouth the priming became unmanageable, and she had to be sent 
to sea to overcome this difficulty. A bad on this subject, 
namely, “Priming in Marine Boilers, its Causes and its Cure,” at 
some future time would prove extremely interesting to this 
Institution. 

In answer to Mr. Scott Russell 

Mr. Ravenhill stated that he adopted the three cylinders instead 
of two, because that system had been decided on by the Admiralty 
prior to tenders for the engines being asked for. 

The Secretary then real some observations on a paper by Mr. 
Rennie, who was unable to be present, Mr. Rennie thought that 
Mr Ravenbill was to be congratulated on the arrangement he had 
made, so that a pair of engines ot about 5000-horse power could be 
reversed in the short space of time mentioned in his paper, and 
for his having obtained so near an equality between the force of 








e high-pressure and the two low- are cylinders, 

Mr Sopnee Wright said that the prin pal reason for having 
three cylinders of two, was that the low-pressure cylinders 
could be kept within reasonable limits in regard to size, If they 
had been made in the usual way with one low-pressure cylinder 
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only, it woul! have been close under the deck beam, and there 
hid previously been so much trouble with cranks in very large 
cylinders, that it was thought desirable to ado t the three-cylinder 
plan, although on the whole they were a little heavier than the 
one very large low-pressure cylinder. The subject of the best | 
angle for three-cylinder compound engines was one upon which | 
engineers seemed to have some difficulty in making up their minds. | 
In this country he thought that the setting adopted in the Rover | 
was preferred. In the Ulyde large three-cy 











der engines had been | 
made, and were working for some time nay egcanee f with the 
cranks at equal angles, as in the Rover. , Tn the Dre nought and | 
Alexandra, the Messrs. Humphreys, taking the high-pressure | 
cylinder crank as leading, made the first low-pressure crank follow | 
at an angle of 90 deg., and the second at an angle of 135 deg. In | 
that case the low-pressure cylinders got the steam more nearly | 
equal at the exhaust from the high-pressure cylinders, and any two 
cylinders could be very well worked if the third broke down, With 
regard to the efficiency of the steam, he had had the full power 
and the half power of the Rover looked into, and it was found 
that, if equal weights of steam passed ont with the low-pressure 
cylinders, the efficiency of the steam in the first low-pressure 
cylinder was 54 per cent. more than the efficiency in the second 
low-pressure cylinder at full power; but at half power or low 
power, the difference was only about 1 per cent. That was owing, 
no doubt, in a great degree, to there being no reservoir in the Rover. | 
The endurance of crank pins was one of the greatest difficulties 
that had to be dealt with in large engines, but it would be satis- 
factory to know that the largest set of engines in the Shah were | 
tried at full power with phosphor bronze bushes, and they indi- 
cated nearly 7500 horses, They were certainly an improvement 
on the white metal, and, with a little more experience of the use 
of the phosphor bronze, the difficulty with regard to crank pins 
would, no doubt, be got over. With reference to the question of | 
priming, he was not prepared to make any remarks, but some 
experiments were about to be made which would throw some light | 
on the subject. 

Mr. Scotc Kussell thought that in the quality of pressure there 
was still a little room for improvement. There were several | 
questions raised on this subject, one of which Mr. Ravenhill had 
completely solved. He did not think that it would be easy to 
conceive amore compact, simple, and efficacious general arrange- 
ment than Mr. Ravenhill’s seemed to be. The difficulty with regard 
to crank pins was a very serious one. It was perhaps well-known 
that he was an early lover of three-cylinder engines; but the 
modern engine involved a great deal of trouble with regard to 
crank pins, In his own particular favourite vessel he got over the 
crank pin difficulty by putting his three cylinders all in one crank 
pin. He then to that crank pin gave an enormous bush, and 
made the others come outside and act as auxiliaries. The con- 
sequence was that there was almost a uniform pressure all round 
the bearings, and there was the sum total of three bearings for 
one ; but in this case it was different, because there were three 
smooth cranks. ‘hen came the great difficulty of which he feared 
there was no solution, namely, at what particular angle the cranks 
should be placed. It was quite plain that if all the three cylinders 
worked exactly as they did in his original pet engine there | 
would be no choice but to put each of them at an angle of 
120 ‘deg.; and as to the other minor matters, they could be 
left to work themselves out the best way they possibly could. | 
He thought Mr. Kennie’s arrangement very original in which 
a couple of engines were put at equal cranks opposite each 
other, and he need hardly say that the advantage of this was that 
the pressure was balanced, or ae! so. If the indicators were 
different, of course they did not. When the opposite cranks were 
not in one plane, the balance of pressure did not exist. There was 
also an extremely difficult question about the angles. He was 
afraid that the best arrangement that could be had was that which 
could be obtained by such a compromise as Mr. Ravenhill had 
suggested. He had no doubt that the introduction of the middle 
reservoir was really a matter of great value. Summing up the 
whole of the results, it appeared to him that the arrangement 
suggested by Mr. Ravenhill on the whole possessed great 
advantages, He was very desirous that the system of high and 
low-pressure combined engines should be carried out much 
further than it had been, He would say to the young engineers 
that the ambition of the best engineers wo obtain the best possible 
three-cylinder marine engines was an example of ambition in the 
profession which they might worthily follow, and he hoped that the 
next generation would excel the present in carrying such ideas 
into practice. 

Mr. Macfarlane Gray said he had paid great attention to the 
subject many years ago. He had used a clock-faced diagram in- 
stead of the one that had been used by Mr. Ravenhill. This kind 
of diagram showed the relation of one cylinder to another at | 
different points of the stroke better than it was seen upon Mr. 
Ravenhill's di a 

Mr. Ravenhill said that the plan published some years ago by 
Mr. Scott Russell would meet the case. He (Mr. Ravenhill) 
thought it better to follow some well-known principle rather than 
to give prominence to any plan of his own. He was sorry that 
Mr. Rennie was not present, because he would have asked him to 
detail the practical results that were obtained in the Boadicea and 
the Bacchante; theory was one thing and practice was another. 








ON THE COMPOUND SURFACE CONDENSING 
ENGINES OF THE PADDLE STEAMER HIRON- 
DELLE.* 


By Monsieur J. A. Normanp, Naval Architect and Marine 
Engineer, Havre, France,* 

As it may be seen by the accompanying drawings, these engines, 
which I designed and built last year, are of an entirely new type. 
The small cylinder is placed above the large one, both converging 
towards the axis of the paddle-shaft. Each cylinder acts upon one 
crank, and the cranks are connected by a drag link. The irregular 
space formed by the obliquity of the two cylinders serves as an 
intermediate reservoir. The axes of the cylinders are not situated 
exactly in the same vertical plane. The distance between these 
axes being less than that of the two crank pins, the connecting 
rods have a slight lateral deviation, as in Randolf and Elder’s 
paddle engines. The following advantages seem to belong to this 
new type of engines:—(1) Lightness; (2) great stability of the 
whole mechanism, provided the box beam on which rest the ends 
of the framings be properly secured ; (3) strength—there being no 
intermediate shaft, and the working of the engines being nearly 
independent of the slight strainings of the hull ; (4) small encum- 
brance of the engine room. 

The condenser, which is entirely independent of the cylinder, is 
provided with one cluster of tubes only, instead of two or three, as 
in ordinary engines. The circulation of water is effected by the 
speed of the vessel. The following improvements have n 
introduced in the condenser :—In order to increase the quantity of 
water, which is generally insufficient when no mechanical contri- 
vance is used for the circulation, the tubes of the condenser are 
provided, at both ends, with a conical nozzle. 

In the engine of the Hirondelle, the packing of the tubes 
consists of a sheet of india-rubber, and the nozzles are very simply 
obtained by counter-sinking the holes of the compressing brass | 
plates. By these means, the velocity of the stream may be made | 
to increase gradually at the ends of the tubes, instead o' —— 





-has been impossible to measure the quantity of steam thus 
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vanishing. A steam pipe is made to open in the after canal and 
in the direction of the ordinary flow of the circulating water. It 


expended, but, when at moorings, with the engines running at full 
speed, a small jet has been found sufficient to insure a vacuum of 
26in. The pipe can be made, as in the Hirondelle, much larger 
than necessary for that purpose only, so as to be available for the 
escape of steam, when the pressure is too high—a good plan, 
especially on board passenger steamers. 

On account of the small expansion of steam—about four times— 
and in order to reduce the weight of the machinery, the cylinders 
are not steam jacketed, but covered with felt and wood. The 
steam is slightly superheated in the smoke-box. If a greater ex- 
pansion were used, it would be impossible to dispense with steam 





The trials made in September last gave the following results :— 
At full speed (13 knots, 400 horse-power and 47 revolutions) the 
temperature of circulating water was found to be at entrance 
68 deg., and at exit 77 deg. Fah., the feed varying from 95 deg. to 
100 deg. The vacuum in condenser was 27hine the barometer 
being 297in. The weight of circulating water was about 430 tons, 
per hour, and the speed, at entrance and exit, from 0°28 to 0°30 
that of the vessel. At very low speed (28 revolutions) the 
temperature of circulating waéer, at exit, was reduced to 73 deg., 
and that of feed to 89 deg. This winter, the vacuum has risen 
from jin. to lin. These results seem to show that, provided good 
care is taken to reduce, as much as possible, the resistance 
experienced by the circulating water, the circulating pump may be 
dispensed with, “without increasing the ordinary condensing 
surface. I confidently expect that, even at 
low speed, with strong head wind, the vacuum 
would be sufficient. 
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jackets, especially for the low-pressure cylinder. The following 
are the principal dimensions of the hull and engines of the Hiron- 
delle :—Hull: Length at load line, 144ft,; breadth, extreme, 19ft. 
2in.; depth from upper side of keel plate to top of beams, measured 
at beam’s end, 9ft. 74in.; draught of water with 19 tons coals and 
extra weight, 4ft. Shin. Engines: Length of stroke, 37jin.; 
diameter of high-pressure cylinder, 29}in.; diam ter of low- 
sressure cylinder, 47}in.; admission of steam in high-pressure and 
low -prenstive cylinders in cents, of stroke, 68; Masaoter of air | 
pump, single acting, 19jfin.; length of stroke of ditto, 15in.; | 
diameter ot paddle-wheels at centre of rotation of floats, 11ft. 2in. | 





suddenly from one to three or four, and vice versd. As wi 

further be seen, the arrangement has answi lingly well, 
and the quantity of water running through the condenser is pro- 
Portionately much greater than is generally the case. A simple 
arrangement has been provided for causing, during stoppages, a 
Circulation of water sufficient to prevent the vacuum from 
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: Total number of tubes, 861; internal diameter of 
ditto, 2in., 16 millimetres; external ditto of ditto, 18 millimetres ; 
length of tubes inside tube plates, 5ft. 5in.; total condensing | 
surface, 863 square feet; smallest section of the circulating water 
canal, 69. Boiler: The boiler (single) is entirely made of mild 
steel: Pressure, 501b,; total heating surface, 1360 square feet; 
total grate ditto, 464 square feet. 





ON BOATS’ DAVITS.* 
By Mr. R. A. ALLARDYCE. 


BEForE describing a new form of boats’ davits 
I will make a few remarks concerning the way 
in which boats are now carried on rd the 
numerous large passenger steamers, not only 
crossing the Atlantic, but also in the majority 
proceeding to other quarters of the globe, as 
well as the home trade passenger and other 
coasting steamers. They do not hang externally 
from the davits, but are swung in-board, the 
larger ones are lowered on chocks, and carefully 
covered up with canvas. No doubt this is a very 
good way of preserving the boat, but it puts her 
at a great disadvantage in case of an emergency. 
I have no doubt that. many passengers travelling 
by any of these steamers will have wondered 
how, in case of accident, endangering the safety 
of the ship, these boats can be got overboard in 
time to be of any service, the way they are now 
carried, housed, landed and deck, and covered 
up in-board. Oft-repeated cases of shipwreck, 
fire or collision, only too painfully testify to 
the great loss of life arising from the impossi- 
bility of launching the boats from the chocks, 
resting on which they are so carefully covered 
up. . 
They would not be carried in this position 
at sea unless there was a very good reason for it, 
and that is well known to any sailor. If not 
carried in-board théy are washed away from the 
davits, and sometimes the davits with them by 
the heavy rolling of the ship in a sea-way. So, 
to guard against that danger, they are swung 
inboard in the manner I have described. 
With the present shape or form of davits the 
sailor has no alternative. If he carries them out- 
board, the chance arises of their being swept 
away. So he prefers the least of the two evils, 
carrying them in-board, trusting to circum- 
stances in getting them out in case of accident, 
generally attended with failure. As a sailor I 
look upon it as impossible for a boat, crowded 
with panic-stricken passengers, to be pulled up 
from the chocks, os swung out ready for lower- 
ing from a sinking ship in anything like reason- 
able time, as I think anyone who has had the 
misfortune to witness such a scene will 
with me. To annul this great evil, I have, 
with the assistance of Mr. Graham, late of 
the Peninsular and Oriental Steam Navigation 
Company, constructed davits for ships and steamers, from which, 
when at sea, the boat hangs in-board, as she would from an 
ordinary pair of davits swung in and at the same time, ready for 
being instantly swung out and lowered, the weight of the boat 
taking her to the mdicular. These davits are curved in-board 
sufficiently to allow the entire breadth of the boat to hang inside a 
perpendicular line from the ship’s rail, where she will be as secure 
from the action of the waves as from a pair of ordinary davits 
swung in-board, with the boat lashed down on chocks. By slack- 
ing off the guys she is ready for lowering, and as she may be fitted 

ith any of the approved methods of disengaging gear—a subject I 
am not at nt advocating-—she will at once be free on touching 
the water. In getting the boat into this position, and to avoid the 
cross strain that there would be in rousing her in, we have fitted 
si with rollers on the davite, which are hooked on after the 
boat is hoisted close up, the tackles then being slacked, the boat 
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if the angular velocity of the floats of a paddle-wheel were 
identical with that of the ship, it is clear that no water 
could be moved by the wheel, and no resistance could be 
offered by the water to its rotation. In other words, the 
wheel could not act to propelthe ship. In all cases, there- 
fore, the angular velocity of the paddle-boards :nust be 
greater than that of the ship, in order that successive 
masses of water may be heayed astern. No unalogy what- 
ever, except one in appearance, exists between the ways in 
which a ship and a locomotive are propelled. When the 
driving wheels of the latter slip there is a direct loss of 
useful effect, but, as we have stated, unless paddle-wheels 
slip—that is to say, run faster than the boat which they 
propel—they can exert no thrust. As, therefore, what is 
called slip is an essential condition of marine propulsion 
by steam, it is wrong to regard it as representing a waste 
of power in the abstract. Consequently, before we can be 
certain that any propeller is a bad propeller, we must 
ascertain whether its slip does or does not represent wasted 
energy ; for although it is true that the presence of some 
slip is an essential condition of marine propulsion by 
steam, it must not be forgotten that the amount of this 
slip may be made to vary between wide limits. Thus, it 
may be as little as 8 per cent., or it may be, as we have just 
seen, as much as 60 per cent. But it does not follow that 
because one wheel slips 8 per cent., while another sli 
60 per cent., the former must be more economical than the 
latter. Before we can pronounce a verdict we must take 
other conditions into consideration ; we must be in posses- 
sion of all the circumstances of the case. 

It is not necessary to repeat here the arguments we have 
adduced to prove that the greater the velocity with which 
water is heaved astern by a propeller, the greater is the 
waste of energy; that propeller being the best which 
puts the largest volume of water in motion astern at the 
slowest speed. If it can be shown that a wheel with 
much slip propels astern a small quantity of water at a 
high speed, then we may pronounce that a bad wheel. It 
would appear, moreover, that when the paddle-boards of a 
wheel have a velocity much greater than that of the ship, 
the water must be driven astern in small quantities and 
ata high speed, and doubtless this is true of ordinary 
paddle-wheels. Whether it is or is not true of the Aston 
wheel, we shall consider presently. All things taken 
into consideration, there appears to be no room fer doubting 
that the original wheels of the Thames float were 
abnormally bad ones, and that they moved astern at a very 
high velocity a comparatively small quantity of water. 
Enough is known of the performance of paddle-wheels, 
properly designed, to assure us that a slip of from 15 to 20 
per cent. cannot be exceeded without loss, and that if a 
paddle-wheel runs three times as fast as the hull which it 
is intended to propel, a very serious error has been com- 
mitted somewhere by some one. It is not difficult to see 
why the original wheels of the Thames float performed so 
badly. Unfortunately we can only estimate the power 
exerted by the engines, as we have no diagrams from them. 
We shall not be far wrong, however, if we assume that a pair 
of 254in. pistons running with an absolute initial pressure 
of 60 Ib. effective, at 320ft. per minute indicated 300 horse- 
power. The wheels being of the diameter stated, the 
proper area of floats for this power, would beaccording to good 
practice, about 10 square feet. But the actual floats had 
an area of but 4°5ft. In other words, they were not half 
large enough. Apparently the builders were aware of the 
deficiency in area, and they attempted to make up for it by 
putting no fewer than 24 floats into each wheel. The 
floats were consequently less than two feet apart, whereas 
they ought to have been three feet asunder. <A suitable 
wheel for the boat would have had a diameter of 15ft., and 
would have been fitted with fifteen paddle-boards, 2ft. wide 
and 4ft. Gin. long. It is against such a wheel as this that 
Mr. Aston should try his system. All that he has done u 
to the present is to prove that his wheels are very muc 
better than probably the worst paddle-wheels ever fitted to 
any steamboat in the course of modern practice. 

It is impossible to leave the subject here, however. Even 
if we assume, for the sake of argument, that the Aston 
paddles, as fitted at present to the float, are not as good asa 
properly designed wheel of the ordinary kind, a fact 
remains of no small moment. We have stated that the 
— defect of the original wheels was that the paddle- 

ards were too small and too numerous. But the wheel 
with which a far better result was obtained is much more 
open tosimilar objections. Mr. Aston used 24 floats, each of 
which had an area of but 1°75ft., or less than half as much as 
that of each float of the wheels which he has so signally 
beaten. Yet, as we have seen, slip is reduced and a 
superior propelling efficiency obtained in the ratio of about 
134 per cent. This is really a very remarkable result, and 
it is to this that we must look for proof that there is much in 
the Aston system. The fact that the Aston wheel has beaten 
one of the worst wheels ever constructed is, standing by 
itself, nothing. It is a great deal when we remember that 
the Aston wheel has apparently all the worst faults of the 
ordinary wheel magnified. To what are we to attribute its 
comparativelyexcellent performance, in spite of itsapparently 
enormous defects? Mr. Aston’s explanation is that the 
superior efficacy of his system lies in the fact that the 
wheels are so far removed from the side of the ship that 
the latter is not “ gripped” by the two receding currents 
of water driven astern. That, in a word, the gain in 
speed is due not so much to any superior efficiency in the 
paddle-wheel per se, as to the reduction in resistance 
which follows on his method of applying the es 
power at a distance from the ship’s side. Now this theory 
is probably in part true, but it will hardly suffice to explain 
all the facts; and we must add to Mr. Aston’s expla- 
nation another, which may be taken for what it is worth. 

It is well known that in the case of the ordinary radial 
paddle-wheel a large portion of the work of the engine is 
expended in lifting water on the floats as they rise. The 
Aston floats are so narrow that they raise very little water, 
and the waste of energy from this cause is greatly reduced 
asa consequence. It will be objected that from the yery 





contrary, the hold obtained by the floats is v t 
indeed ; enormous, if we take their limited es “Gas 
account, and an examination of the actux] performance of 
the wheel, which can easily be made, i the case of the 
Thames float, by opening one of the doors in the paddle- 
boxes while the vessel is under steam, will go far to show 
why it is that narrow floats are so efficient. The wheel 
apparently cuts or ploughs for itself a narrow and deep 
aye in the water from the point where the floats 

rst enter the stream to another almost vertically below the 
main shaft. Here the groove is completely filled up, 
and the wheel carries aft a narrow and deep slice of water 
at, as we have seen, a velocity of about 11 miles an hour ; 
but this slice of water is placed in much the position it 
would occupy if it were driven through a contracted 
channel. Its friction on the water at rest at each side 
is sufficient to put that water in motion; and the result 
is that a current of water, probably 3ft. broad, is moved 
astern, instead of a current of yin, wide or thereabouts. We 
have already shown that it matters nothing how or where 
water is moved astern by a paddle or screw; so long as it 
is moved astern its motion is convertible into thrust. It 
follows, consequently, that although the volume of. water, 
heaved astern by the Aston wheel directly is small, and 
the velocity high, yet that the whole mass heaved astern 
is very t and its velocity is slow. It may still be 
argued, that as water is thrown astern at a high velocity, 
there mast be waste. This we admit, but the quantity so 
moved appears to be really very small, and this being the 
case, the waste in this way cannot be very great. To sum 
up our views on the subject, we may say that we believe 
the Aston system deserves further investigation by, say, the 
Admiralty; that part of such merit as it possesses is 

robably due toa reduction in skin friction as supposed 
by Mr. Aston, but that its principal advantage 3 peng 
to lie in the fact that little or no back water is heaved up; 
and that the propelling efficiency of narrow and deep floats 
appears to depend mainly on the setting up of an induced 
current by which the influence of a float in driving water 
astern is extended far beyond the limits of its own 
length. 





REGULATIONS AS TO WATER FITTINGS, 

A somMEwuHat peculiar state of things has arisen at Sheffield in 
connection with the local water supply, of which we gave some 
particulars a fortnight back. Four or five years ago the Sheffield 
Water Company, which had hardly recovered from the shock 
caused bythe bursting of the Dale Dike reservoir in 1864, began to 
make considerable progress with their new reservoirs, but at the 
same time the storage capabilities then existing were hardly 
found equal to the requirements of the town supply. Inquiries 
were set on foot, and it was found that there was an enormous 
waste of water throughout the town from leaking pipes and taps, 
but chiefly from a large number of underground cisterns, many 
of which were discovered to let out the water as rapidly as it 
run in. Many of these cisterns were also’ fed by ordinary taps, 
not ball cocks, so that by inadvertence or other means the waste 
caused was simply enormous. The company consequently went 
before the local justices with a full and complete scheme of regu- 
lations for controlling the town’s water fittings, and brought for- 
ward Mr. Thomas Hawksley, Mr. John Ayris, and other compe- 
tent engineers in support of the various provisions. A strong 
opposition had, however, been organised by the Sheffield Corpo- 
ration and sundry property owners, the result being that the 
forensic fight lasted nearly three weeks, and a great volume of 
evidence was given. Inthe end the company obtained nearly 
all they claimed, especially with regard to the strength of lead 
piping, the abolition of the objectionable underground reservoirs, 
and the construction of water-closet cisterns. Subsequently the 
company proceeded to put the rules in force, and at once found 
that the waste-waz being controlled. They did not, however, 
seek to make the operation of the regulations too minutely retro- 
spective, but nevertheless managed to enforce them in such a 
way as has from time to time caused some feeling in the town. 
Now, however, comes the question which is being much discussed 
locally. The company’s report just issued boasts that the 
means of storage and supply are now equal to a population of 
over half-a million—even in the dry weather—or nearly twenty 
years in advance of the present requirements of Sheffield. This 
being so, “ Why,” say the inhabitants, “are we to be so tightly re- 
stricted in the use of water?’ “ Why not let our sewers be well 
flushed, our water-closets have an unlimited supply,” &c.? One of 
the local papers adopts the cry, with which we, of course, have 
nothing to do beyond alluding to the matter as one worthy of 
the consideration of such as are in any way practically interested 
in waterworks matters. ™ 


THE PATENT OFFICE, 


We understand that administrative changes, more or less 
important, are in contemplation and in course of being effected 
in the department presided over by the Commissioners of 
Patents. Among them is one by which the present method of 
publishing the specifications will be superseded. In future the 
letterpress will be arranged in a different form and in smaller 
type, and the drawings instead of being lithographed will be 
reproduced by photo-lithography. For the purpose of prepar- 
ing these photo-lithographs a suitable—“ studio,” we suppose it 
must be called—will be erected on the site adjacent to the 
library, which site up to the present time has been regarded as 
devoted to the purposes of extension of the building, already 
too small, which serves both as library and reading room. 
This we conceive to be a most unfortunate change. Hitherto 
the publication of the specifications has been effected in a style 
which leaves nothing to be desired. Judging from the examples 
we have seen of the drawings prepared by the photographic 
process, such, for instance, as those issued in the United States, 
there will be very much to be desired when the new system 
comes into work. We understand that the opinion of some of 
the leading London patent agents was taken upon the matter ; 
but we feel sure that their approval cannot have been given to 
the scheme above indicated, still less that it was based upon 
suggestions by them. There must be a misunderstanding some- 
where. But why should there be a change at all! is a question 
which naturally will be asked. No doubt there will be a saving, 
but when we remember that the annual surplus income of the 
Patent-office is not less than £110,000, it does seem rather hard 
that those who contribute so largely to the national exchequer 
should be deprived of an advantage to which they have been so 
long accustomed, in order that two or three thousand a year at 
the most be added to the rapidly augmenting aggregate surplus 
income, which in 1874 amounted to no less than £1,218,822. 





many years past. ihe improvements imdicated by these reports 
would all be public boons. ‘The present is to all appearance one 
of those narrow administrative reforms, unfortunately too 
common, in which the wide prospect of public convenience and 
benefit is ignored in the v t departmental endeavour to 
save a trifle. 











PRIVATE BILLS IN PARLIAMENT. 

Tur business of the House of Commons was resumed with 
the week, and matters are now in full p In committee 
the clauses of the Humber Conservancy Bill have been settled. 
A clause was inserted providing that in the event of the cor- 
porations of Hull and of the Trinity House agreeing to sub- 
scribe £50) a year each, and the Aire and Calder Navigation 
Commissioners £200 a year to the Conservancy Fund, each of 
those bodies should be entitled to elect one additional repre- 
sentative on the Conservancy Board to be constituted under the 
powers of the bill. The preamble has been proved of the 
Kildwick Parish Gas Bill to incorporate the gas compary of that 
name for the supply of gas to Kildwick and adjacent places in 
the West Riding of York, with power to raise £30,000 by shares 
and £7500 by loan. An agreement has been come to with 
the local board of Silsden for supplying that parish with gas for 
a period of fourteen years upon the same terms as a supply 
could have been obtained from the Keighley Gasworks. The 
agreement will be scheduled to the bill. It was agreed also to 
leave the. question of costs to the arbitrament vf Lord Percy, the 
chairman, who, upon consideration of the circumstances of the 
case, awarded that £120 should be paid by the promoters towards 
the costs of the Silsden opposition. The Cleveland Water Bill 
to extend the limits of supply of the Cleveland Waterworks 
Company, and to authorise the raising of £150,000 of additional 
share and loan capital, and the Stockton and Middlesbrough 
Water Bill, have been proceeded with. In the case of the 
latter all Wednesday and yesterday were occupied in taking the 
evidence of Mr. Hawksley. To-day that gentleman is being re- 
examined by Mr. Clark, Q.C. 

In the case of the Erwood Bridge Bill, sent down from the 
Lords, before the examiners of petitions for Private Bills, the 
further Standing Orders of the Commons are found not to have 
been complied with. The Imperial Gas Bill, which had been 
read a second time and ordered to be committed in the Com- 
mons, is withdrawn. 

The following bills, being unopposed, are referred to the 
Chairman of the Committee of Ways and Means, viz. :—Gorsedda 
Junction and Portmadoe and East Norfolk Railways. 

The following bills have been read since the recess in the 
House of Commons:—For the second time, Allen Glen’s Institu- 
tion; Assam Company; Burrham Harbour; Edinburgh District 
Water; Flookersbrook Improvement; Galashiels Extension and 
Water; Great North of Scotland Railway, Newcastle-upon-Tyne 
Quayside Lift; Sutton Gas; and for the third time, the Chester- 
field Water and Gas; Coombe Hill Canal Navigation; Golden 
Valley Railway; London and South-Western, Midland, and 
Somerset and Dorset Railway Companies; London, Brighton, 
and South Coast and Tunbridge Wells and Eastbourne Railway 
Companies; Mid-Wales Railway; Sittingbourne and Sheerness 
Railway; Stafford Borough Extension; Thames Tunnel; Walsall 
Gas Purchase and Borough Extension; West Kent Main 
Sewerage; Mersey Dock Board; Midland Railway (New Works); 
Lynn and Fakenham Railway; Burryport and North-Western 
Junction Railway; London, Chatham, and Dover Railway; 
Pegwell Bay Reclamation; and Redcar and Coatham Gas, 








AccorDInG to the Polytechnic Review, in Madrid the annual 
death rate per 1000 is 65; Vienna, 32°7 ; Berlin, 30°6; Rome, 29°3; 
New York, 27°9; Turin, 248; Brussels, 24°8 ; Paris, 23°2 ; London, 
22°2; Philadelphia, 20°3. 

MoonLicut.—By careful experiments it has been proved that 
the light of the full moon is only gads5o5 ey of that of the sun, 
and that she gives only one sixth as much light as would a pure 
white dise ; Kontus she is nearer black than white. An equal 
sized globe of fire-brick or clay thrown into the orbit of the moon 
would furnish us with a light as bright as our own luminary. 

SrcrETARY Tart.—Although one of the best lawyers in the 
country, Judge Taft don’t know anything about war. He never 
fired off a two-horse lumber wagon. But he is determined to learn. 
The other day Grant dropped in at the war office and found his 
new secretary deep among official documents. ‘‘ Posting yourself 
up, Alphonso?” said the President, with an encouraging smile. 
Yes,” said the judge, eagerly, ‘I want to know everything 
meena to the business. I have been running over the dis- 

ursements of the Department for the last year, to see what was 
expended for catapults.” ‘‘ For cata—— what?” said the Presi- 
dent, pausing, as he was about to strike a match on his boot to 
light a fresh cigar. ‘‘Catapults. You have them in the army, 
haven’t you ”” said the judge, in rather an uncertain tone of voice, 
The President smiled a little, and said they did have a few left 
over from the war, but he believed they had all been used up, 
Then the secretary said he should certainly order some more made, 
for he considered the catapult one of the most effective weapons in 
modern warfare. ‘‘ They did: great execution at the siege of 
Jerusalem, as I remember reading,” mused the secretary, ‘‘ and it 
is doubtful whether Titverius would have been able to have reduced 
the city without them.” Giant looked at his new secretary through 
the cigar smoke a few moments, and then told him if he ordered 
any catapults he had better have them rifled, with an adjustable, 
muzzle-loading bayonet, and the secretary made a memorandum 
to that effect. ‘‘ I see that considerable money has been spent in 
experimenting with torpedoes,” continued the secretary, looking 
over the disbursements, ‘* That seems to be a waste of money, 
and it encourages a bad habit among children. Serious accidents 
have frequently resulted from little boys throwing torpedoes under 
horses’ feet on the 4th of July, and it ought to be stopped.” The 
President allowed that the torpedo wasn’t a thing to fool with, and 
the secretary read on. Suddenly he jumped to his feet, while the 
hot, indignant blood flashed to his temples as he exclaimed, ‘‘ No 
wonder the country is impoverished and the tax-payer groaning 
beneath his burdens. Here, while trade languishes and the wheels 
of industry are clogged all over the land, my predecessor has been 
shipping luxurious delicacies to the garrisons of our forts, thinl; 
concealed under the term ‘ shell.’ What does shell mean? She 
oysters, of course! That’s what it means. But they don’t get any 
shell whileI am secretary. I'll settle that.” ‘‘ That's right,” said the 
President. ‘If they get any oysters make them ‘shell out’ for them, 
themselves;” and then he added, in an aside to himself, ‘‘they would 
have to if they bought them of one of Belknap’s post-traders.” 
“* Yes,” continued the secretary, ‘‘ look at the ey of grape 
on hand, classed among ‘Munitions of War.’ at does grape 
mean, and what is it for?” ‘‘It is to wash down the shell oysters 
with, I suppose,” said Grant, with a merry twinkle in his eye, which 
the judge didn’t see. ‘‘That’s it exactly,” cried the judge. 
** Keeping the soldiers on wine and oysters, while thousands of 
ple are wandering around in a hopeless search for a free lunch, 
Pte you, "Lyssis, this is scandalous!” The President, as he rose 
to go, said he —— he had a Secretary of War, at length, who 
was determined to look into things and reform abuses, and caution- 
ing him not to forget to have those catapults rifled, he returned to 
the White House with a broader grin on his face than anybody had 
seen there before.—American Manufacturer. mere 
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RAILWAY MATTERS. 


THE Government have purcaasea the Liege anu Limburg 
yvailways, aud it is stated that those of Flanders w'll also be taken 
by the State, though not until a favourable opportunity shall pre- 
sent itself, 

A company has been formed at 
struction of a narrow- road from K: » Iowa, to Chicago, 
a distance of about miles. The estimated cost of building and 
equipment is from 10,000 dols. to 12,000 dols. per mile, 

THE Philadelphia and Reading Com is making an experiment 
of burning dust in its loctanelaien, Wi The vast mountains of 
this dust along the line of the railway, which are rapidly accumu- 
lating and not going to waste, but are a source of annoyance 
to the miners, es the experiment well worth trying. 

Tue Austrian Chambers have voted a series of laws authorising 
the opening of credits to the amount of £800,000 for continuing 
the works of certain lines. The Austrian Government propose to 
purchase the Dniester line for £210,000. The construction of 
sundry other lines is also contemplated in Austria. 

THE ee beg? Beers aay, ya ag an in peas 
against the Wagner Sleeping Car Company. e ground of the 
complaint is that license to use certain pateats owned by the Pull- 
man Company was granted to the Wagner Company, such patents 
to be used ay east of Buffalo. Subsequently oral permission was 
given to run four Wagner cars —e to Chicago, on 
condition that four Pullman cars should run to New York 
over the New York Central, to complete the line. Now, 
however, the Wagner san ed have established a Chicago line of 
its own, and the injunction is asked for to restrain them from the use 


, Ill, U.S., for the con- 


of the patents aforesaid. This is probably the beginning of a long | be used 


litigation. 
On the 26th inst. the Chamber of Deputies commenced the 
debate upon the first reading of the Imperial Railway Bill, which 
rovides for the transfer of the Prussian lines to the Empire. 
Dusen the discussion Prince Bismarck addressed the House. He 
said it could not be tolerated that Germany should be cut into 
pieces in regard to her railway system ; the Imperial constitution 
in railway matters could only become a reality when the ra.iways 
were transferred to the Empire. The latter, however, could not 
acquire them against the will of the separate States. It was not 
intended to do anything yg were but to proceed step by step. 
Above all, it was desirable to banish all idea of political intrigues, 
and to view the matter purely from a commercial point of view. 

THE value of the continuous brake for preventing railway 
accidents was clearly demonstrated on the Somerset and Dorset 
Railway, near Evercreech, on Saturday. As the up express from 
Bournemouth was travelling at a rapid speed the driver noticed a 
man in charge of a cartload of hay opening the gates of a level 
crossing some distance ahead, and proceeding to cross the line in 
his cart. At pod 5 the train was going a collision seemed 
imminent, The guard, however eres his brake, whichisthat known 
as Clark’s continuous chain brake, and which, by means of a chain 
running the entire length of the train, is simultaneously applied to 
every wheel, The train was brought up in time to allow the cart 
to get over safely. 

THE Dunfermline and Queensferry Railway is making progress, 
The half-yearly meeting was held in Dunfermline last week, the 
Earl of Elgin presiding, From the report, which was adopted, 
satisfactory progress has been made with the adjustment of land 
claims, and the directors expect that most, if not all, of these will 
be arranged during the current half-year. The Earl of Elgin stated 
that the agreement as to reduction of capital proposed by the Dun- 
fermline and Queensferry Company was nearly completed with the 
North British Company, and that a further agreement was in course 
of arrangement, by which the North British would be entitled to 
buy up the Dunfermline and Queensferry line one year after the 
proposed line to Inverkeithing and Burntisland was made, 

THE official gazette of Austro-Hungary has published the laws 
authorising the construction of the following lines which tend to 
complete the Austrian railway system. (1) a line from Bozen to 
Meran; (2) a line following the new course of the Danube near 
Vienna, and communicating with the Franz Joseph Bahn; (3) a 
line between Ebersdorf and Wurbenthal, communicating with the 
central line of Moravian Silesia; (4) a line from Murzzushlag to 
Newberg, communicating with the Southern Railway; (5) a line 
from Tarvis to the frontier of the Pontafel Empire; (6) a line 
from Unter-Drauburg to Wolfsberg; (7) a line between Brielitz 
and Saybush; (8) a line between Kriegsdorf and Roemerstadt, 
communicating with the central railway of Moravian Silesia. 
Three other laws relate to—(9) The union of the Lundenburg- 
Grussback-Zellerndorf Railway, with the Kaiser-Ferdinands-Nord- 
bahn; (10) the opening of special credits in view of the construc- 
tion of the lines to be carried out in 1876; (11) the purchase of 
the Dneister line by the State. 

THE opening of the new line between Settle and Carlisle on 
Monday next will be marked by the introduction of a new car- 
riage, which is, in point of arrangement, a compromise between 
the English and American principles. Two of the new carriages 
have just left the works of the Ashbury Carriage Company, en 
route to London, and they will be tested on the line between 
Manchester and Derby. These carriages, constructed to carry 58 

ngers each, 18 first-class and 40 third-class, are 54ft. long and 

ft. wide, with eight compartments, composed of three first-class, 
each of these being 7ft. 3in. long The internal width is 7ft. 6in,, and 
the height at sides 6ft. 4in. ; the doorways are 6ft. high. The 
carriages have a raised part (or roof) in the centre, 4ft wide, run- 
ning the whole length, si:ilar to the Pullman palace cars, for the 
urpose of giving an increase in height, ventilation, and light, the 
internal height in centre of carriage from floor to this raised roof 
being 8ft. dfin, Ventilators and lights are aeoagen in this raised 
at the sides. The interior of the first-class compartments is 

in rich dark blue cloth, finished with broad lace, French merino 
curtains of the same colour to the quarter lights, silk hat-cords, 
and parcel nets being placed on either side, and above the trim- 
ming upward they are panelled in sy e, bordered with 
bird’s-eye = and arich gilt moulding, and each seat is arranged 
by arm rests for three persons, These arm-rests are hinged to turn 
back at will, giving a seat the full width of carriage for reclining. 
A es supported in roof from a brass ring gives a brilliant light 
over the whole compartment. The seats of the third-class are 
— and covered with striped repp, having parcel nets above. 
e backs and sides of these compartments are painted and 
grained oak, and above the parcel nets handsomely decorated with 
inting to represent panels, of similar design to the first-class, 

e carriages are supported on two six-wheeled bogies placed 
36ft. apart. The weight is carried at each bogie by sixteen 
elliptical springs placed transversely on swing beams and four 
strong spiral springs between bogie frame and side beams, A 
buffer p of Sp cylindrical springs with a stroke of 
3in. is placed central in frame at each end of the carriage, the head 
being shaped for radiation. The draw gear is continuous, arranged 
with joints, sufficient space being allowed in the bearers it passes 
through for radiation The wheels are Mansell’s patent, 3ft. 
Tin. diameter, with Bessemer steel tires and axles. Westing- 
house’s patent continuous automatic air brake acting on four 
wheels of each bogie is attached to the carriages. The body 
rar yt of these carriages are Honduras muakoorng, and the framing 

American oak; the undercarriage is also of oak of the same 
am. the side soles being plated on the outside with angle iron 
in. by 4in. by half-inch thick ; the side plates of bogies are of 
best Staffordshire iron, half-inch thick, with oak pieces 3in. thick 
between. The body of these i is ted in rich crimson 
lake, picked out with black and gold, and fine lined in vermilion. 
The und and bogies are ted and picked out in the 
same colour, and fine lined with chrome yellow. They have been 
manuf for the Midland Company by the Ashbury C: 








Company, Limited, “) 


| NOTES AND MEMORANDA. 

Tire following is a method of giving oast iron the appearance of 
bronze without coatiag it with auy metal or alloy. The aviicle to 
be so treated is first cleaned, and then coated with a uniform film 
of some oil; this done, it is exposed in a furnace to the 
action of a high temperature, however, must not be strong 
enough to carbonise the oil, In way the cast iron absorbs 
o at the moment the oil is decom; and there is formed 
at the surface a thin coat of brown oxide, which adheres ve 
strongly to the metal, and will admit of a high polish, giving it 
quite the appearance of fine bronze, 

Ws learn from astatementin the Journal of the Chemical Society 
that sham coffee is manufactured from th dough, squeezed 
into little moulds, and baked until the colour b dark enough 
to deceive the eye. Real coffee berries, when small and worthless, 
are improved in colour by rolling them about with leaden bullets 
in a cask. The green , too, are treated by a colouring 
matter. In coffee sold ground, the difficuléy of detectin 
adulterations is greatly increased ; beans, beet , carrots, an 
carrot-like roots are roasted and mixed in large quantities with the 
genuine article. In the South of Europe, especially in the provinces 
of Austria, figs are roasted in enormous quantities and sold as coffee. 

Accorp1NnG to M. G. Bong, ferrocyanide of potassium, on account 
of its ready tranformation into ferricyanide when under the influence 





of chlorine, is a useful — for chlorimetric determinations, and 
may be used with as muc! as arsenious acid. A normal 
solution containing 37 765 grms. of prussiate per litre is used, A 


known quantity of a dilute solution, acidulated with hydrochloric 
acid, oan coloured with indigo, is used for making the test. The 
reverse of this process can also be used. The yellow prussiate may 
in acidimetry, either as a reducing —- as a precipitant. 
Ferricyande of potassium has a powerful oxidising action, ns gan 
in the presence of the alkalies. The metallic ferricyanides also 
s valuable oxidising properties. A brilliant purple is obtained 
the action of alkaline sulphides on nitroprussiates. It is quite 
unstable, A new class of —— is formed by treating yellow 
prussiate of potash with hydrochloric acid. These bodies are some- 
what similar to the nitroprussiates in their properties. 

‘WHEN the ground is hardened by frost the task of throwing up 
earthworks becomes extremely laborious. For instance, the diffi- 
culty of constructing batteries experienced by the Germans during 
the severe winter of 1870-71 is well known. Snow, however, is a 
very usual accompaniment of frost, and from experiments made in 
Austria during the past winter, and the result of which has just 
been published, it seems that from its resisting properties it forms 
an excellent material for the construction of parapets. The pene- 
tration of a rifle bullet into a well-rammed bank of snow was found 
to be only a little more than four feet at 200 yards range, and 
under three feet at 500 yards. The projectile of a field gun 
penetrates about twelve feet, the radius of rupture of the burstin 
charge of a shell being about seven feet, while the damage cause 
was found to be materially diminished if the precaution was taken to 
level the exterior slopes of the snow parapet with slabs of 
ice, which also prevented the snow melting away during the 
warmer hours of the day. 

WE are indebted, says the Scientific American, to the American 
Iron and Steel Association, Philadelphia, Pa., for a copy of their 
* Annual Directory” of the iron and steel manufacturing establish- 
ments of thiscountry. Itis an important and valuable document, 
giving particulars in detail of all establishments connected with 
the above industries. The following is a general summary :— 
Whole number of —— blast furnaces, Jan. 1, 1876, 713; 
annual capacity of all the furnaces, in net tons, 5,439,230; whole 
number of rolling mills, Jan. 1, 1876, 332 ; whole number of single 
puddling furnaces (each double furnace counting as two single ones), 
4475; total annual capacity of all rolling mills in finished iron, net 
tons, 4,189,760; annual capacity of all the rail mills, in heavy 
rails, net tons, 1,940,300 ; number of Bessemer steel works, Jan. 1, 
1876, 11; annual capacity in ingots, net tons, 500,000 ; number of 
Bessemer converters, 24; number of open hearth steel works, 
Jan. 1, 1876, 16; number of poe hearth furnaces, 22; annual 
capacity in ingots, net tons, 45,000 ; number of crucible and other 
steel works, Jan, 1, 1876, 39; annual capacity of merchantable 
steel, net tons, 180,250; of which there are of crucible steel, in 
net tons, 45,000; number of Catalan forges, making blooms direct 
from the ore, Jan. 1, 1876, 39; annual capacity in blooms and 
billets, net tons, 59,450; number of bloomaries, Jan. 1, 1876, 
making blooms from pig iron, 59; annual capacity in blooms, net 
tons, 60,200, : 

M. GRuNER has contributed to the Société @ Encouragement some 
notes on the amount of heat utilised in different furnaces, arriving 
at the following conclusions :—(1) In furnaces urged by a blast, 
only 1°7 per cent. of the total amount of heat expended, or at 
most 3 per cent. of the heat generated, is turned to account in the 
fusion of steel in crucibles. (2) In reverberatory furnaces, in 
which the steel is melted in pots, the amount turned to account is 
2 per cent. of the total heat, or 3°5 per cent. of the heat generated. 
(3) In the Siemens furnaces for crucibles, 3 or 34 per cent. of the 
total heat is utilised. (4) In glass works, where large masses are 
dealt with, 3 per cent. in the ordinary furnaces, and from 5 to 6 
per cent. in the Siemens furnaces is turned to account. (5) In 
melting directly on the sole of a reverberatory furnace, the amount 
utilised is 7 per cent. for glass, and 8 per cent. for pig iron. This 
proportion rises to 15‘18 and even 20 per cent, in well-built Sie- 
méns and Ponsard furnaces. (6) The amount utilised is much 
greater still in furnaces where the fuel is mixed with the substance 
to be melted. In old-fashioned cupolas 29 or 30 per cent. of the 
heat generated was turned to account; in modern cupolas, which 
are higher, of quick working, and with a diminished zone of fusion, 
more than 50 per cent. of the heat given out is generally utilised. 
(7) Lastly, the large blast firnaces utilise, according to their work- 
ing, from 70 to 80 per cent. of the heat generated, or 34 to 36 per 
cent. of the total heat which the fuel consumed would be in a 
condition to furnish by plet busti In the Hoffmann 
circular furnaces the same amount, 70 to 80 per cent., is utilised, 

At the last session of the Commercial Geographic Commission 
of France, held in Paris, M. Edward Rénard, a former delegate of 
the Department of a ap og and Commerce for the extreme 
eastern countries, made the following interesting communication: 
“The product of manufacture which I submit to the commission 
is as little known among us as is the process employed in its manu- 
facture, which requires great dexterity. The specimen I exhibit 
consists of a thin layer of coloured glass, which appears to have 
been cast ‘over a sheet of lead. Its production is a branch of 
industry which flourishes in many parts of the great and industrious 
city of Canton, and is practised in many places, even in the streets 
and in front of the houses, on a small scale. While in India and 
Burmah I was often surprised at the lustrous appearance of the 
domes on the Buddhist temples, which were covered with curved 

lates, coloured violet, m, &c., or white and yellow, looking 
ike bright silver and gold; and at a distance showing, with sur- 
ising brilliancy, a light having the appearance of an electric 
fight, especially when seen from the sea, I was also often 
to see the Chinese blowers, whose labour is ill paid, and who, 
notwithstanding this, show very remarkable results in their exercise 
of this curious industry, and who make these brilliant and multi- 
coloured plates while exposed to wind and weather. A few da 
sgt ee ge yea this singular product to M. Robert, the 
able director of the Sévres porcelain works, and also to the savant 
M. Clemendot, whose thirty years’ service in the direction of our 
principal glass manufactories has made him the most competent 
man now in this line, I am confident that, thanks to these men 
and their investigations, we will be able in a short time to see the 
effects of such reflected lights in the ornamentation of kiosks and 
domes of various buildings, in the manufacture of reflectors for 
headlights, coast lighthouses, street lamps, and several other useful 








arriage and practical purposes, 





MISCELLANEA. 


WE art requested to state that one of Messrs. Pearn’s patent 
double-acting ram pumps has been selected to teed the three Wal- 
a. boilers in the British section of the Philadelphia Exhibi- 

ion, 

THE Russian Government Messenger publishes an official report 
on all the fires which took place in Russia during 1875. According 
to this report there were 25,976 fires last _ which 3609 were 
due to incendiarism. The total damage is estimated at 64,096,896 
roubles, or more than eight millions sterling. 

A MEETING of the Glasgow Association of Engineering and 
Shipbuilding Draughtsmen was held on Thursday evening 
last, in the Religious Institution Rooms, Mr. David Halley, presi- 
dent, in the chair, when Mr. Richard Mollon read an interesting 
and instructive paper on ‘‘Cugar and its Manufacture.” A dis- 
cussion followed, and a hearty vote of thanks was awarded to 
Mr. Mollon for his paper. 

THE Société Industrielle du Nord de la France offers a prize of 5000 
france — a gold medal worth 500 francs—£20 —for the 
best machine for combing oakum to fulfil the following conditions : 
The production must be — than that of any other machine ; 
a kilogramme—2} lb.—of oakum must be turned into tow for ton 
centimes—2d.—including all expenses, and the machine must he 
worked successfully at least three months in the North of France. 

THE inspectors of factories state that in the half-year ending 
with October last there were reported to them, under the Facto 
and Workshop Act, accidents by which 165 persons were killed, 
489 had to submit to amputation of the whole or part of a limb, 
274 sustained fractures, 343 suffered injuries to the head or face, 
and 2136 were otherwise injured to an extent preventing their 
return to work within 48 hours, The total is 165 persons killed 
and 3142 injured. 


THE Vienna Arsenal is now busily employed in the manufacture 
of the new Uchatius guns. Two hundred chases have already 
been made, and upwards of forty have been fitted to their carriages, 
Every regiment of field artillery in the garrison is to be supplied 
with two batteries of four guns each. A practical course.of train- 
ing in the use of the new gun will be attended by an officer from 
each regiment of cavalry and infantry, and a captain, a lieutenant, 
and two non-commissioned officers from each division of artillery. 

THE War Department, it is stated, have decided to establish a 
militia regiment of engineers, and to convert one of the existing 
infantry militia regiments into engineers. When the change has 


‘| been made the regiment will be sent to Chatham to undergo a 


course of instruction in military engineering in conjunction with 
the men of the Royal Engineers, and under the direction of the 
staff at the School of Military Engineering. It is also understood 
that one of the volunteer engineer corps will be quartered at 
Chatham for some time during the summer months, to go through 
an extended course of instruction. 


THE following table shows the actual cost during the eight years 
from 1866 to 1874 of providing for the wear and tear of ironclads 
and unarmoured vessels, and of keeping them in repair, in com- 
mission, and reserve, 





Unarmoured 

Year. Tronclads, Vessels. Total. 
1866-7... £109,145 .. £782,728 £891,873 
1867-8... .. 159,552 oe 588,489 728,041 
1868-9. 187,699 < 426,084 613,783 
1869-70, 130,743 468,623 599,366 
1870-1 182,065 ee 451,880 633,945 
1871-2 87,5095 .. 358,388 445,983 
1872-3 158,933 oe 336,259 495,192 
1873-4 291,381 ee 464,911 756,292 
£1,307,113  —.. £3,857,362 . £5,164,475 


TwENTy different kinds of’ paving have been tried in Paris; 
wood paving has been judged, in bitumen paving there is room for 
improvement, and now paving by pig iron is to be tried in a few 
days. A bed of mortar is first laid down, which is covered by a 
strong layer of asphalt ; it is in this layer that the iron cakes, 
which are about 16in. thick, ‘are set. These cakes, it appears, pre- 
serve the homogeneity of the bitumen, and prevent its depression, 
and render the asphalt less slippery for horses. This pavement 
will cost more, assuredly, than the compressed asphalt, but it is 
estimated that this mode of paving will save 50 per cent. upon the 
repairing expenses, which are very considerable. The end desired 
is to avoid, by the adoption of a kind of pavement, the depres- 
sions in roads over which a great deal of traffic passes. To attain 
this, it does not suffice to pour bitumen upon a well prepared 
ground lightly covered with a coat of lime; the resistance of the 
ground should equal that of an old macadamised bank ; and a very 
thick bed of mortar, which should be very homogeneous, should be 
laid before the asphalt is laid. 


THE true aluminium bronzes, according to Rudolph Wagner, 
were first made by John Percy, in 1856. As above referred to, they 
are alloys containing 90 to 95 per cent. of copper with 10 to 5 per 
of aluminium. The direct mixture, by first fusion, of 10 parts of 
aluminium and 90 of copper, gives a brittle alloy, which, however, 
increases in strength and tenacity by several successive fusions, At 
each operation a little aluminium is lost. After the compound has 
been melted three or four times, however, the proportion of alu- 
minium does not appear to change, and the alloy may be again re- 
melted several times without alteration. These fusions are effected 
in crucibles. The aluminium bronze is homogeneous, and ¢ 
sufficient expansion to fill the remotest parts of the mould. It 
affords sharp castings that can be worked more readily than steel. 
Aluminium Fronze can be forged at a dull red heat, and hammered 





until cooled off without presenting any flaws or cracks, Like 
copper, it is rendered milder and more ductile by being aga 
into cold water when hot. The bronze polishes beautifully, and 


posseses great strength—according to Anderson’s experiments, an 
average of 75,6184 lb. per square inch, The resistance to compres- 
sion is feeble. From the experiments of Col. Strange, on the rela- 
tive rigidity of brass, ordinary and aluminium bronze, it appears 
that the last named is forty times as rigid as brass, and three 
times as rigid as ordinary bronze. 


A SANITARY conference will be held on Thursday, the 11th May, 
and Friday, the 12th, at the rooms of the Society of Arts, Adelphi, 
to consider the following points:—(i) Do the existing boundaries 
of urban and rural districts furnish such a division of the coun 
as enables authorities to exercise their powers and fulfil their obli- 
gations for sanitary and other purposes of local government in the 
most effective manner? (2) What prelimin inquiries, if any, 
are necessary to determine the question? and if ultimately dis- 
tricts should be reconstructed, (a) what principles should govern 
their reconstitution? (+) How cana this reconstitution be best 
carried into effect? (3) Should there be more than one authority 
within the limits of any one of the boundaries so reconstituted, or 
should area and authority coincide; and should all authorities 
have the same obligations, be governed by the same sanctions, and 
be invested with the same powers? Should new authorities be 
constituted, and is it desirable to have any intermediate repre- 
sentative local board between sanitary authorities and the Local 
Government Board? (4) Are the powers already ted to local 
sanitary authorities in any respect inadequate to fulfil their inten- 
tion; and should all powers and purposes ef local government be 
vested in and carried out by one and the same authority? (5) 
What, if any, alteration should be made in the incidence of taxa- 
tion for sanitary and other purposes, so as to insure that payments 
should as nearly as possible coincide in amount with direct benefits? 
(6) What executive officers are essential to good local administration, 


and how should be appointed, regulated, and paid? (7) What 
alterations, if any, in the central executive organisation are needed 
to augment the st of local administration? The circular 
announcing the meeting is addressed from 1, Adam-street, Adelphi, 
Messrs, and Stewart being the secretaries, ; 
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ON THREE-THROW CRANK ENGINES OF THE | 
COMPOUND SYSTEM, CONSTRUCTED BY | 
RAVENHILL, EASTONS, AND CO., LONDON, | 
H.M.S. ROVER.* 


By Mr. Joun R. RavENHILL, Member of the Council. | 


At the fitteenth session of the Institution of Naval Architects, 
in the month of March, 1874, a paper was read by Mr. G. B. 
Rennie on engines of the abave description, at that time under 
course of construction by his firm for H.M.S. Boadicea and Bac 
chante, in which he brought under our notice a series of diagrams, 
showing the theoretical force exerted by the three cylinders at all 
parts of the path of the crank re centres in four different ways 
of setting the relative angles of the cranks, which he described as 
follows :—No. 1. With equal angles of 120 deg. with each other. | 
No. 2. The two low-pressure cranks, with 90 deg. between them, | 
and 135 deg between these and the high-pressure crank. No. 3. | 
The low-pressure cranks, with the same angle between them, but | 
at angles of 150 deg. and 120 deg. with the other one. No. 4. 
The low-pressure cranks placed opposite to each other, and at right 
angles to the high-pressure crank. And he proceeded to give his | 
reasons for concluding to adopt the position described in No. 4, 
for the angles of the cranks of the two above-named ships. See 
Figs. 1 to 4. In the discussion that followed, I stated that | 
in the three-cylinder compound engines then making by my | 
late firm for the Rover, I had adopted the plan of placing the 
cranks at equal angles of 120 deg. with each other, see Fig. 1, | 
and senood to furnish the Institution with the practical result | 
obtained, which I now propose to do; but, prior to entering on | 
this subject, a short general description of the engines may prove | 
interesting. | 

As may be gathered from the heading of my paper, the engines | 
have three cylinders, and they belong to the type known as the | 
** Horizontal Return Connecting Kod,” having their cylinder | 
cross-bars working in slipper guides, and by the contract were to | 
indicate 4750 indicated horse-power at the measured mile trial. | 
In their general design I followed, as far as circumstances would 
permit, our old well-known form of double piston rod engine, such 
as had been made at Glasshouse Fields, over a long series of 
years. The diagram shows their main parts in plan. The 
diameter of the high-pressure cylinder is 72in., ant an | 
area of 4071°51 square inches of piston. The diameter of the low- 
pressure cylinders is 88in., each of them having an area of 6082 13 
square inches of piston ; the two low-pressure pistons combined | 

iving an aggregate area of 12,164°26 square inches, the high and | 
ae deatte pistons thus being a multiple of 1 to 2, 98 in effective | 
area. The high-pressure cylinder, which is fitted with a working 
barrel made of Sir Joseph{Whitworth’s patent compressed metal, | 
is placed between the two low-pressure ones, and each cylinder 
stands separately and distinctly by itself, securely attached to its 
own two main frames, these latter, six in all, carrying the connect- 
ing shaft. The slide valve of the high-pressure cylinder is placed 
on the upper side of it, and lies on its face. The slide face of the 
cylinder is cast separately, and bolted on to its place, with a view 
to its ready repair or renewal in case of need. e slide valver of 
the low-pressure cylinders are wea on the sides of the latter, | 





the slide faces of these cylinders being also bolted on, and all the 
slide valves are fitted with the usual metallic r 
their backs, to relieve the pressure. Steam starting gear, in addi- | 
tion to the ordinary hand gear, is fitted for the facility of handling | 
them, and the easy way in which these large engines can be handle: 
is best described by the results obtained. Whilst running full 
speed ahead, they were stopped in nine seconds, went astern at 
full speed in six seconds, and were reversed from that position to 
full speed ahead again in eight seconds, The casing of the high- 

slide valve to which the expansion valve casing is attached 
is connected with the on apeee slide valve casings by four 
copper pipes, A A A A, which are fitted as shown, through which 
the steam passes after leaving the high-pressure cylinder, and 
these pipes and the passages connected with them form the 
only steam reservoirs between the cylinders, The surface 
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condensers are on Hall’s system, the steam passing through 
the tubes, standing on the opposite side of the connecting 
shaft to the cylinders, and each condenser is connected to its own 
low-pressure cylinder by an eduction pipe, through which the 
steam passes on leaving the latter, and lt a total number of 
7724 brass tubes tinned inside and outside, giving a total surface 
of 9500 square feet. The tubes are fitted in the tube plates with 
screwed glands and stuffing boxes, and the condensers are so 
arranged that they may be worked as common condensers if 
required, The air pumps, double-acting, are two in number, 23in. 
in diameter, witha streke of 4ft., and the circulating water through 
the condensers is driven by two centrifugal pumps worked by an 
independent pair of small engines, and the main suction pipes to 
these pumps are fitted with branch suctions leading into the bilges 
of the vessel. soas to become large bilge pumps in the event of 
any leak arising in the vessel. There is the usual arrangement of 
feed and bilge pumps fitted on the main engines, two of each ; 
they are of gun-metal, and are 5in. diameter, with a stroke of 4ft. 
In addition to these pumps there are two feed donkeys, a bilge 
donkey hand pump and fire engine, all fitted in accordance with 
the Admiralty specification. The length of stroke of the engines 
is 4ft., and the di ter of the cting shafts is 18in., and of 
the crank pins 20in. The shaft is made in three pieces, having 
couplings forged on the ends, by which they are bolted securely 
togeth The diameter of the propeller shafting is 16}in., and 
that of the stern shaft mer me the latter running in the usual 
lignum vite bearings fitted in the stern tube, and the length of 
the connecting rod is twice the length of the stroke, The screw 
propeller is of gun-metal on the Hirsch principle, having a diameter 
of 21ft., and is driven by an ordinary cheese coupling keyed on the 
stern shaft, and is titted to lift in a banjo frame by means of sheer 
legs and tackle on deck. The boilers, which are ten in number, 
stand athwartship in two groups. Each group of four and six 
respectively has its own separate chimney fitted on the telescopic 
principle, and the boilers carry a working pressure of 70 Ib. to the 
square inch. They are about 11ft. 10in. diameter, 9ft. 6in. long, 
fitted with brass tubes 3in. outside diameter and wrought iron 
stay tubes. Each boiler has two furnaces each 3ft. 10in. in 
diameter, 6ft. 8in. long. The total heating surface of the boilers 
is 12,700 square feet, and the grate bar surface is 510 square feet. 
These engines were the first of their class to be tried, and as my 
connection with Messrs, Eastons and Anderson had ceased for 
some time prior to 18th November, 1875, 1 had not the advantage 
of seeing them at work during the official trial, but in the 
diagrams you will see ona reduced scale copies of three sets of 
indicator figures taken during the above trial, which represent the 
average working performance of the engines, and we—this Institu- 
tion as well as myself—are indebted to Mr. Wright, engineer-in- 
chief of the Admiralty, for supplying me with tracings of the 
original diagrams, and without which I could not have prepared 
this paper. These diagrams also show the force exerted by the sum 
of the pressures of the three cylinders at all parts of the path of 
the crank pin’s centre, set out from the pressures indicated on the 

i ms, the proportion of the length of the connecting rod, 
viz., four times the length of the crank, being duly taken into 
acoount. The mean indicated horse-power exerted by the high- 
oye cylinder during the six runs on the meas mile was 
476°6 horses, and by the two low-pressure cylinders combined 
2486°9 horses. The forward low-pressure cylinder giving a 
power of 1343°2 horses, and the after low-pressure cylinder 
1143°7 horses. The mean pressure on the square inch in the 
three cylinders being as follows :— High-pressure, 36°625 Ib. per 
square inch ; fo: low-pressure, 13 3 lb. per square inch ; aft 
low pressure, 11°325 Ib. oe square inch. e theoreti 
action of the slide valves had been carefully gone into, and 
although of course this showed a difference in the two latter 
pressures, I was not Pre mes for the great difference shown in 
practice, and I am confident these pressures might be more nearly 
assimilated. But now that, for a time at all events, I have ceased 
to be a manufacturer of the marine steam engine, I shall watch 
with interest the record of the performances of the other three- 
throw engines at present being fitted on board vessels in her 
Msjesty’s service, where different angles for the cranks will be 
tried to those J adopted in the engines of the Rover. The sudden 
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drop in the curve at a is due, in my opinion, to the high-pressure 
slide valve closing the exhaust too quickly at one end of the 
—, thereby causing an undue amount of compression as 
shown in the indicator diagrams of the high-pressure cylinder, 
but this could be easily improved the first time the slide is 
taken out of its casing. Recent experience has demonstrated 
most clearly that we have closely approached, if we have not 
actually reached, the point at which the crank pins of large 
high-speed engines will work satisfactorily, in consequence of 
the very limited amount of bearing surface that, of necessity, 
can be allotted to them; and unless phosphor bronze should 
come to the assistance of the marine engineers, as white metal 
and lignum vite did in days gone by, it may be necessary to re- 
duce the load on the high-pressure crank pins. Rather than 
depart from the angle of 120 deg. for my cranks, I would alter the 
multiple of my cylinders, for with the three cranks set at equal 
angles to each other you possess the great practical advantage of 
being able to work on with any two cylinders out of the three 
under many circumstances in the event of temporary derangement 
with the third, an advantage that might prove to be the salvation 
of a ship and her crew on a lee shore or in the time of war. 
There are, doubtless, some amongst my audience who have only 
just commenced their career in connection with the marine steam 
engine, and they find large engines being constructed to work at a 

ressure of 70 lb. on the square inch, with a speed of piston of 
Foote. per minute, and they perhaps searcely realise to the full all 
the difficulties that arise in obtaining such high results, I venture 
for one moment to draw their attention to what my own memory 
carries me back to when I was in their position some thirty-five 
years ago. At that time the Royal Mail Company’s fleet was just 
commencing its service, and the wonders of the day then were 
large paddle-wheel beam engines, such as were constructed on the 
Thames, the Mersey, and the Clyde; those by Miller, Ravenhill, 
and Co., constructed at Glasshouse-fields for the Trent and Isis, 
belonging to the above-named fleet, of 400 horses nominal power, 
cylinders 74in. diameter and 7ft. stroke, working collectively up 
to an indicated power of 770 horses, fitted with flue boilers, the 
safety valves being loaded to 4 lb. on the square inch, and the 
pistons travelling at 230ft. a minute. Compare such machinery 
with that I have been giving you a short outline of, and if 
progress so great has been made during the past, depend on it 
much more will be expected during the future. In conclusion, 
there is one thing that requires the close attention of all those 
connected with marine engines. As a matter of absolute neces- 
sity in all high-pressure boilers for the royal navy, fitted with 
return tubes over the fireplaces, the steam space above the water- 
line is very limited in its cubic contents, and the area of water 
level in this class of boilers is of necessity much contracted, and 
serious trouble when the boilers were being forced to their utmost 
has been experienced by the excessive priming that has taken 
place, and until the vessels have been at sea for some little 
time. There appears to be no known cure at the present time for 
this malady. The Rover was in this category after her official 
trial at the Maplin Sands: and although sent round to Ports- 
mouth the priming became unmanageable, and she had to be sent 
to sea to overcome this difficulty. A paper on this subject, 
namely, “‘ Priming in Marine Boilers, its Causes and its Cure,” at 
some future time would prove extremely interesting to this 
Institution. 

In answer to Mr. Scott Russell, 

Mr. Ravenhill stated that he adopted the three cylinders instead 
of two, because that system had been decided on by the Admiralty 
prior to tenders for the engines being asked for. 

The Secretary then read some observations on a paper by Mr. 
Rennie, who was unable to be present. Mr. Rennie thought that 
Mr. Ravenhill was to be congratulated on the arrangement he had 
made, so that a pair of engines ot about 5000-horse power could be 
reversed in the short space of time mentioned in his paper, and 
for his having obtained so near an equality between the force of 
the high-pressure cylinder and the two low-pressure cylinders, 


Mr. James Wright said that the principal reason for having 
three cy! of two, was that the low-pressure cylinders 
could be kept within reasonable limits in to size. If they 


had been made in the usual way with one low-pressure cylinder 
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only, it would have been close under the deck beam, and there 
had previously been so much trouble with cranks 
a, that it was thought desirable to adopt the 
plan, although on the whole they were a lit 

one very large low-pressure cylinder. The subject of the best 
angle for three-cylinder compound engines was one upon which 
engineers seemed to have some difficulty in w 

In this country he 
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made, and were working for some time sa‘ , with the 
cranks at equal es, as in the Rover. In the D ¢ and 
Alexandra, the Messrs. Hum; taking the high-pressure 
cylinder crank as leading, made the first low-pressure follow 


at an angle of 90 deg., and the second at an angle of 135 deg. In 
that case the low-pressure cylinders got the steam more nearly 
— at the exhaust from the high- cylinders, and any two 
cylinders could be very well worked if the third broke down. With 
regard to the efficiency of the steam, he had had the full power 
and the half power of the Rover looked into, and it was found 
that, if equal weights of steam passed out with the low-pressure 
cylinders, the efficiency of the steam in the first low-pressure 
cylinder was 54 per cent. more than the efficiency in the second 
low-pressure - inder at full power; but at half power or low 
power, the difference was only about i per cent, That was owing, 
no doubt, in a great degree, to there being no reservoir in the Rover. 
The endurance of crank pins was one of the greatest difficulties 
that had to be dealt with in large engines, but it would be satis- 
factory to know that the largest set of engines in the Shah were 
tried at full power with phosphor bronze bushes, and they indi- 
cated nearly 7500 horses. They were inly an improvement 
on the white metal, and, with a little more experience of the use 
of the. phosphor bronze, the difficulty with regard to. crank pins 
would, no doubt, be got over. With reference to the question of 
priming, he was not prepared to make any remarks; but some 
experiments were about to be made which would throw some light 
on the subject. 

Mr. Scott Russell Sonat that in the quality of pressure there 
was still a little room for improvement. here were several 
questions raised on this subject, one of which Mr. Ravenhill had 
completely solved. He did not think that it would be easy to 
conceive a more compact, simple, and efficacious general arrange- 
ment than Mr. Ravenhill’s seemed tobe. The difficulty with regard 
to crank pins was a very serious one. It was perhaj 
that he was an early lover of three-cylinder engines; but the 
modern engine involved a great deal of trouble with regard to 
crank pins, In his own particular favourite vessel he got over the 
crank pin difficulty by putting his three cylinders all in one crank 
pin. 
made the others come outside and act as auxiliaries, The con- 
sequence was that there was almost a uniform pressure all round 
the bearings, and there was the sum total of three bearings for 
one ; but in this case it was different, because there were three 
smooth cranks. Then came the great difficulty of which he feared 
there was no solution, namely, at what particular angle the cranks 
should be placed. It was quite plain that if all thet cylinders 
worked exactly as they did in his original pet engine there 
would be no choice but to put each of them at an angle of 
120 deg.; and as to the other minor matters, they could be 
left to work themselves out the best way they possibly could. 
He thought Mr. Rennie’s arrangement very original in which 
a couple of engines were put at equal cranks opposite each 
other, and he need hardly say that the advantage of this was that 
the pressure was balanced, or nearly so. If the indicators were 
different, of course they did not. hen the opposite cranks were 
not in one plane, the balance of pressure did not exist. There was 
also an extremely difficult question about the angles. He was 
afraid that the best arrangement that could be had was that which 
could be obtained by such a compromise as Mr. Ravenhill had 
suggested. He had no doubt that the introduction of the middle 
reservoir was really a matter of great value. Summing up the 
whole of the results, it appeared to him that the arrangement 
suggested by Mr. Ravenhill on the whole possessed great 
advantages. He was very desirous that the system of high and 
low-pressure combined engines should be carried out much 
further than it had been. He would say to the young engineers 
that the ambition of the best engineers to obtain the best possible 
three-cylinder marine engines was an example of ambition in the 
profession which they might worthily follow, and he hoped that the 
next generation would excel the present in carrying such ideas 
into practice. 

Mr. Macfarlane Gray said he had paid t attention to the 
subject many years ago. He had used a clock-faced diagram in- 
stead of the one that had been used by Mr. Ravenhill. This kind 
of diagram showed the relation of one cylinder to another at 
different points of the stroke better than it was seen upon Mr, 
Ravenhill’s reo yore 4 

Mr. Ravenhill said that the plan published some years ago by 
Mr. Scott Russell would meet the case. He (Mr, Ravenhill) 
thought it better to follow some well-known principle rather than 
to give prominence to any plan of his own. He was sorry that 
Mr. Rennie was not present, because he would have asked him to 
detail the practical results that were obtained in the Boadicea and 
the Bacchante; theory was one thing and practice was another. 
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ON THE COMPOUND SURFACE CONDENSING 
Ronee OF THE PADDLE STEAMER HIRON- 
DELLE* 


By Monsieur J. A. NorMAND, Naval Architect and Marine 
Engineer, Havre, France.* 

As it may be seen by the acoompanying drawings, these engines, 
which I designed and built last year, are of an entirely new type. 
The small cylinder is placed above the large one, both converging 
towards the axis of the paddle-shaft. Each cylinder acts upon one 
crank, and the cranks are connected by a drag link. The irregular 
space formed by the obliquity of the two cylinders serves as an 
intermediate reservoir. The axes of the cylinders are not situated 
exactly in the same vertical plane. The distance between these 
axes being less than that of the two crank pins, the connecting 
rods have a slight lateral deviation, as in dolf and Elder’s 
paddle engines. The following advantages seem to belong to this 
new type of engines:—(1) Lightness; (2) great stability of the 
whole mechanism, provided the box beam on which rest the ends 
of the framings be properly secured ; (3) strength—there being no 
intermediate shaft, and the working of the engines being nearly 
independent of the slight strainings of the hull; (4) small encum- 
brance of the engine room, : 

The condenser, which is entirely independent of the cylinder, is 
provided with one cluster of tubes only, instead of two or three, as 
in ordinary engines. The circulation of water is effected by the 
speed of the vessel. The following improvements have been 
introduced in the condenser :—In order to increase the quantity of 
water, which is generally insufficient when no mechanical contri- 
vance is used for the circulation, the tubes of the condenser are 
provided, at both ends, with a conical nozzle.. 

In the engine of the Hirondelle, the packing of the tubes 
consists of a sheet of india-rubber, and the nozzles are very simply 
obtained by counter-sinking the holes of the compressing brass 
plates. By these means, the velocity of the stream may be made 
to increase gradually at the ends of the tubes, instead of changin; 
suddenly from one to three or four, and vice versd. As wi 
further be seen, the arrangement has answered ——e well, 
and the quantity of water running through the condenser is pro- 
portionately much greater than is generally the case. A simple 
arrangement has been provided for causing, during stoppages, a 
circulation of water sufficient to prevent the vacuum from 
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vanishing. A steam pipe is made to open in the after canal and 
in the direction of the ordinary flow of the circulating water. It 
has been impossible to measure the quantity of steam thus 
expended, but, when at moorings, with the engines running at full 
speed, a small jet has been found sufficient to insure a vacuum of 
26in. The pipe can be made, as in the Hirondelle, much larger 
than necessary for that purpose only, so as to be available for the 
escape of steam, when the pressure is too high—a good plan, 
especially on board passenger steamers. 

On account of the small expansion of steam—about four times— 
and in order to reduce the weight of the machinery, the cylinders 
are not steam jacketed, but covered with felt and wood. The 
steam is slightly superheated in the smoke-box. If a grea‘er ex- 
pansion were used, it would be impossible to disp with steam 





The trials made in September last gave the fe results :— 
At full speed (13 knots, 400 horse-power and 47 revolutions) the 
temperature of circulating water was found to be at entrance 
68 deg., and at exit 77 deg. Fah., the feed varying from 95 deg. to 
100 deg. The vacuum in condenser was 27}in., the barometer 
being 29fin. The weight of circulating water was about 430 tons, 
per hour, and the s , at entrance and exit, from 0°28 to 0°30 
that of the vessel. At very low (28 revolutions) the 
temperature of circulating water, at exit, was reduced to 73 deg., 
and that of feed to 89 deg. This winter, the vacuum has risen 
from fin. to lin. These results seem to show that, provided good 
care is taken to reduce, as much as possible, the resistance 





experienced by the circulating water, the circulating pump may be 
dispensed with, Fwithout increasing the ordinary condensing 
surface. I confidently expect that, even at 
low speed, with strong head wind, the vacuum 
would be sufficient. 
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jackets, especially for the low-pressure cylinder. The following 
are the principal dimensions of the hull and engines of the Hiron- 
delle :—Hull: Length at load line, 144ft.; breadth, extreme, 19ft. 
2in.; depth from upper side of keel plate to top of beams, measured 
at beam’s end, 9ft. Thi a 
extra weight, 4ft. Shin. Engines: Length of stroke, He ae 
diameter of high-pressure cylinder, 294in.; diam.ter of low- 
ressure cylinder, 47}in.; admission of steam in high-pressure and 
ow-pressure cylinders in cents. of stroke, 68; diameter of air 
pump, single acting, 19fin.; length of stroke of ditto, 15in.; 
diameter of paddle-wheels at centre of rotation of floats, 11ft. 2in. 
Condenser: Total number of tubes, 861; internal diameter of 
ditto, gin., 16 millimetres; external ditto of ditto, 18 millimetres ; 
length of tubes inside tube plates, 5ft. 5in.; total condensing 
surface, 863 square feet; smallest section of the circulating water 
canal, _- Boiler : The boiler (single) is entirely made of mild 
steel : 
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: Pressure, 501b.; total heating surface, 1360 square feet; 
total grate ditto, 464 square feet, 








in.; draught of water with 19 tons coals and | 


ON BOATS’ DAVITS.* 
By Mr. R. A. ALLARDYCE. 


BEFORE describing a new form of boats’ davits 
I will make a few remarks energy Ba way 
in which boats are now carried on board the 
numerous passenger steamers, not only 
crossing the Atlantic, but also in the majority 
proceeding to other quarters of the globe, as 
well as the home trade passenger and other 

ing steamers. They do not hang externally 
from the davits, but are swung in- , the 
larger ones are lowered on chocks, and carefully 
covered up with canvas, No doubt this is a very 
good way of preserving the boat, but it puts her 
at a great disadvantage in case of an emergency. 
I have no doubt that many passengers travellin, 
by any of these steamers will have wondere 
how, in case of accident, endangering the safety 
of the ship, these boats can be got overboard in 
time to be of any service, the he they are now 
carried, housed, landed and deck, and covered 
up in-board. Oft-repeated cases of shipwreck, 
fire or collision, only too paizfully testify to 
the great loss of life arising from the impossi- 
bility of launching the boats from the chocks, 
resting on which they are £0 carefully covered 
up. 

They would not be carried in this position 
at sea unless there was a very good reason for it, 
and that is well known to any sailor. If not 
carried in-board they are washed away from the 
davits, and sometimes the davits with them by 
the heavy rolling of the ship in a sea-way. So, 
to guard against that danger, they are swung 
inboard in the manner I have described. 
With the present shape or form of davits the 
sailor has no alternative. If he carries them out- 
board, the chance arises of their being - 
away. So he prefers the least of the two evils, 
carrying them in-board, trusting to circum- 
stances in getting them out in case of accident, 

merally attended with failure. As a sailor 1 
ook upon it as impossible for a boat, crowded 
with panic-stricken mgers, to be pulled up 
from the chocks, and swung out ready for lower- 
ing from a sinking ship in anything like reason- 
able time, as I think anyone who has had the 
misfortune to witness such a scene will 
with me. To annul this great evil, I have, 
with the assistance of Mr. Graham, late of 
the Peninsular and Oriental Steam Navigation 

Company, constructed davits for ships and steamers, from which, 
when at sea, the boat hangs in-board, as she would from an 
| ordinary pair of davits swung in and at the same time, ready for 
being instantly swung out and lowered, the weight of the boat 
taking her to the perpendicular.. These davits are curved in-board 
sufficiently to allow the entire breadth of the boat to hang inside a 
ndicular line from the ship’s rail, where she will be as secure 
Kem ike action of the waves as from a pair of ordinary davits 
swung in-board, with the boat lashed down on chocks. By slack- 
ing off the guys she is ready for lowering, and as she may be fitted 
with any of the approved methods of disengaging gear—a subject I 
am not at present advocating—she will at once be on touching 
the water. In getting the boat into this position, and to avoid the 
cross strain that there would be in rousing her in, we have fitted 
stoppers with rollers on the davite, which are hooked on after the 
boat is hoisted close up, the tackles then being slacked, the boat 
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lowers into the position in the bend of the davit I have before 
described. 


By this plan we hope boats will be i 
three minutes, and instead of the old story, “‘ unable to launch the 
boats,” they 


. Lamport said one of the advantages of the system 
was that the chief weight was got well in board instead of hanging 
at the end of the davit, which would have been a fatal objection. 
The result was, as the weight was brought so well in, and so nearly 
thrown over the centre, very little strain would be thrown on the 
davit, Of course the weight would be on the ends for a moment when 
the boat was being lowered, but that would be only for a short time. 

Mr. Liggins said there seemed to be some very strong objections 
to this plan. A great deal of extra strength and weight of iron 
was involved, and that in itself was a great objection. The davits 
would also be very much in the way of passengers when pro- 
menading on the deck, the boats having always to be kept in board. 
Under the system at present adopted, in almost any weather pre- 
vailing in the Atlantic the boats would be carried outboard, and it 
was quite easy to reverse the davits and place them inboard in case 
of necessity. Mr. Allardyce has refe’ to the fact that boats were 
generally covered up with canvas, This was absolutely necessary 
especialiy under a tropical sun, for if they were not so covered wu; 
it would be found when they were wanted that their seams woul 
be open, owing to the action of the heat. Another objection to 
Mr. Allardyce’s plan was that it would require more care in work- 
ing than was generally possible in the excitement and confusion 
that prevailed in the case of a sudden accident. He would be sorry 
to trust his life in a boat so arranged and under such circumstances. 
With reference to the boat lowering, the best and most practical 
authorities still adhered to the plain old-fashioned rule. 

Admiral De Horsey said he should hail with great satisfaction 
any improvement in this direction. He thought that if the over- 
hang in this davit was cut down and the davit itself hinged on 
the gunwale it would be just what they wanted for men-of-war. 

Mr. E. C. Warren said great praise was due to the gentlemen 
who had brought this forward, and anything that gave rise to a 
discussion on boats’ davits must be interesting to all who had to 
do with ships. He agreed that the davit proposed had too much 
overhang ; it was not always easy to turn boats in and out, and 
there were many positions in which it was impossible. In pas- 
senger ships, with ts fore and aft, there were many positions 
in which they could not turn them in an easy way, but the dif- 
ficulty would be got over by this method. He feared it was too 
heavy and too expensive, but the suggestion of Admiral De 
Horsey would in some measure meet the difficulty. 

Admiral Selwyn thought the pro; plan was a great im- 
provement. He that they ought to be hinged davits, 
and also that they should be much better formed. 

Mr. Poole King said the great objection to the use of boats having 
a davit, was that in the case of the loss of a boat nautical men 
would not allow it to be charged to the underwriters; but if it 
a to be in the body of the ship then the underwriters were 
liable. That was one reason which militated in merchant ships 
against carrying boats on the quarter or on davits. 

The Chairman said he was very glad to hear that his gallant 
friends Admiral de Horsey and Admiral Selwyn took a favourable 
view of the invention. It must have been gratifying to Mr. 
Allardyce te have heard the discussion. It would be worth his 
while to consider the practical suggestions that had been thrown 
out for the improvement of the apparatus. 

Mr. Allardyce in reply said there were many kinds of hinged 
davits, but they did not hang out-board, as it was always necessary 
to get them out by some means. He had tried to do away with this 
necessity, and the overhang was not actually more than in the 
ordinary davit. 


—— en 


ON GAS BURNERS*. 
By Mr. J. PATTINSON. 


Since the preceding portion of this paper was written I have 
tested a number of new burners made by various makers, and, with 
the view of helping gas consumers to select those burners best 
adapted to develope the light-giving properties of Newcastle gas, 
I now give the results I have obtained in Tables Nos. 1, 2, and 3, 
at the end. The whole of the burners were tested with gas which 
gave a light equal to fifteen standard sperm candles when tested by 
the standard Sugg-Letheby Argand burner used for testing the 
gas in Newcastle. As in my first experiments, the Argand burners 
still give the best results. Sugg’s improved London Argand and 
Silber’s Argand give results identical with each other when using 
a chimney 7in. high and 1gin. in diameter. When consuming 
5 cubic feet of gas per hour, they each produce a light equal to 18°0 
candles. When consuming 5} cubic feet per hour, they each pro- 
duce a light equal to 21°4 candles, which, when calculated into the 
consumption of 5 cubic feet per hour, is equal to 19°45 candles. 
The Silber Argand was tested with chimneys of various heights, 
with the general result that the shorter the chimney the less the 
gas which could be consumed, and the less the light produced per 
cubic foot of gas. 

The results of the testing of flat-flame burners are given in Tables 
Nos. 2and 3. The importance of allowing the gas to issue from 
these burners at as low a pressure as possible compatible with pro: 
ducing the required spreading of the flame was alluded to in my last 
paper. In most of the flat-flame burners experimented with, this 
condition is sought to be obtained by making the area of the orifice 
at the point of ignition larger than the orifice admitting the gas into 
the burner; by this means the initial pressure of the gas in the 
mains is very much reduced in passing through the burner, and the 
gas issues at a comparatively low pressure. This is the case in 
Sugg’s “‘ Winsor,” ‘* Lowe,” and “‘ Clegg” burners, and in Silber’s 
and Brénner’s batwing burners. In Bray’s batwing and fishtail 
burners, the same result is obtained by placing a piece of textile 
fabric inside the burner. If the pressure were uniform in the 
mains this arrangement would be all that is required to obtain a 
regular and uniform amount of light from a burner ; but this is not 
the case, for the pressure is constantly varying. In the daytime 
the pressure on the main at the gas works is about l}in., and 
during the night about 3in. or 3hin. In various parts of the town 
the pressure in the main varies from half-an-inch to about 4in., accord- 
ing tothe locality and thenumberoflightsburninginthetown. Asthe 
amount of gas passing through an orifice of a certain size varies with 
the pressure, we have, consequently, very varying amounts of gascon- 
sumed in burners of this description, unless the inequality of pres- 
sure of the gas in the mains is corrected by the use of a governor or 
regulator placed between the main and the burner. Sugg’s 
“Christiania” burner is fitted with such a regulator, and it will 
be seen that for pressures varying from lin. to 2in. the consumption 
of gas is nearly uniform. All the flat-flame burners have been 
tested at }in., lin., 14in., and 2in. pressure, and it will be seen 
that, with the exception of the ‘‘ Christiania” burner, the con- 
sumption of gas is very variable at the different pressures; the 
same burner, for tnstance Silber’s C burner, consuming 2°1 cubic 
feet at half inch pressure, and 4°8 cubic feet at 2in. pressure. 
Some of the burners give results exceeding 15 candles per 5 
cubic feet of gas per hour. These are Sugg’s No. 7 “‘ Christiania,” 
No. 7 “‘ Winsor,” No. 8 “‘ Clegg’s ” burners, Silber’s E burner, and 
Bray’s No. 9 batwing. Some of the others come very near to this 
high yield of light. Silber’s D burner gives 14°83 candles. 
Bronner’s No. 5 burner 145 candles. In fact all the batwing 
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burners give very results in relation to the amount of gas 

consumed, ially in the larger ones or the highest number of 

each series. Bray’s batwings and some of the others cannot well 

globes or “moons,” owing to the manner in 

out the; pressures. Of the bat- 

burners, taking the amount of + produced into idera- 

as the shape of the flame and the low price at which 

is sold, I am inclined to er the Sugg’s “ Clegg” 

burner to any of the others. Where cheapness is of consideration 
some of the other burners may be pref 

Of the fishtail burners, the lower numbers of Bray’s series are 

i burning common coal gas, Nos. 3 to 6 giving at 
best lights only equal to from 4} to about 10 candles per 5 cubic 
feet of gas consumed. Nos. 7 and 8 give lights equal to 13 and 
13°46 candles es with a consumption of about 5 cubic 
feet per hour. ese last are very good burners, and can be used 
with glass globes where many of the batwings cannot be used. 
The cheapness of this burner is also very much in its favour. 

There are, no doubt, other good burners made beside those men- 
tioned by me, but Ican only speak of those which have come 
under my notice. In most cases the burners tested were selected 
from the stock in the hands of the various agents of the 
makers in Newcastle. 

Allusion has been made to the use and importance of having a 
governor to correct the inequalities of p in the main. For 
Argand burners this is almost indispensable on account of the 
smoky flame often uced when an increase of pressure occurs ; 
but with flat-flame burners the saving of gas—very often amounting 
to one-third the quantity otherwise used—will very soon a 
sate for the cost of this apparatus. The discomfort arising from 
variations of pressure—the decrease of the light or the sudden 
flaring which often occurs—are also entirely avoided. Very 
forms of governors are made by Messrs. D. Bruce Pebbles and Co., 
of Edinburgh; by Mr. Sugg, of London; and Mr. Busch, of 
Oldham, in sizes to suit any number of lights. I have recently 
had an opportunity of testing some of these made by each of these 
makers, at pressures ing from }in. to 2}in., and find that the 
variation of amount of gas allowed to pass at all these pressures 
does not exceed two or three-tenths of a cubic foot per hour. In 
all probability there are other equally efficient governors made by 
other makers which I have had no opportunity of examining. 

It is not generally known what a very large proportion of light is 
obstructed by the use of glass globes or moons so frequently over 
gas flames. From experiments, all made with a light equal to 
fifteen standard candles, I find the results as annexed. 

The advantage arising from the use of these moons is that they 
diffuse and soften the glare of the naked light, which is sometimes 
oppressive to the eyes. Of the opal globes the dead white semi- 
opaque one should be avoided. A very good form of globe is that 
with a wide opening at the bottom, which allows a considerable 
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amount of light to be reflected downwards from the white surface 
Illuminating Percentage of 





power. light lost. 
a 15°00 — 
12°80 1“ 

e- 11°40 24°00 
-- 900 40°00 
o « 816 45°60 
Do. oe ee 8°00 46°70 
Do. oo oe ©6664 55°90 
Do. . ee +» 8°00 46°70 
Do. do. . - 748 50°10 


Since the above paper was written, Messrs. Geo. Bra; ur 
have brought out a new form of burner, which they ‘Bray's 
Special” burner. I have tested two sizes of the “‘fishtail” form 
of this burner, and have added the resultsin No. 3 table. It willbe 
seen that the results, in one case at ips hanes are better than in the 
ordinary Bray’s fishtail burner, and ost equal to the results 
obtained with the best batwings. I cannot say, however, that the 
shape of the flame has any advantage over some of the best forms 
of batwings. It is possible that the fishtail burner may remain 
longer in good order without having to be cleaned. 

Table No. 1.—Argand Burnes. __ 




















Chi Cubic | Pres- | Mlumi- Tiumine- 
m- ting power 
n feet per| sure in | nating per 5 cubic 
©Y- | hour, | inches. | power. fest. 
er 15°00 | 15°00 
Sugg-Letherby Standard x2 50 0°40 ff \ 
Silber’s Argand .. dé SA 39 0°40 11°60 14°87 
De. «cs oo co oe te 43 0°55 13°88 16°14 
DO <0¢ 40-00 caf MPa 47 060 | 15°20 16°38 
AS. «ene 06 fee ee 49 0°70 16°20 16°53 
Do. ge 2 54 0°80 19°60 18°15 
i se se 20) oc 69 135 24°40 17°70 
A” ca 6) we bane oa 50 0-75 17°36 17°36 
Another Silber’s Argand)7 x1 50 0°80 18°00 18-00 
ect db) Ge. eee Oe ee 0°85 21°40 19°45 
Sugg’s Improved Lon- Fe at , P 
fee Arend O17 x18 50 | O80 | 1800 | 1800 
7X1) 55 090 | 21-40 19°45 


A member asked the difference of cost in these governors. He 
thought that would be of some consequence. 

The President said the sizes and prices were very various, depend- 
ing of course upon the number of lights used. Sugg’s prices varied 
from about 15s. for two lights to about £2 for thirty or forty lights. 
Peebles’ were somewhat cheaper: for three lights, 13s, 6d., and 
for forty lights £1 14s, He did not know the price of Busch’s 
governor. 

The paper was illustrated, as was the previous one, by the burners 
mentioned at work. 


Table No. 2.—Batwing Burners. 


































































































| jin. Pressure, lin. ‘pressure. | ljin. pressure. | 2in. pressure, 
ve a yi one = | | 0 } 
|'s to - ee ie) bo ee a ee eee ee ie eee 
;/ 8 | 3gs ;| § Seo o.| 4 ass 31 8 | £38 
‘ 33 SB2S ll ed By Zeal ilies | B. | S23 8B) Be | 3 
Kind of bare. SS) ag Hee uEE ag Fre | 24) as aac 24) FF ans 
/22, 8 | S53 lies BR | S62 32 8 865 ize) 68 553 
to = 2 = = 2° = | 
Js"; a e852") 8 [eRe] 2 lease") a ake 
Suge’s “Christiania” Burner, with pres-I wo, 5| 27 | g72 | 1244 || go | 1060 | 185 || 45 | 11°84 | 1545 || 46 | 1200 | 1905 
gureregulator.. .. «2 os «+ «+ +s | | 
Do. .. .. «. «2 «- No.6] 27 | 672 | 1244 || 34 | 892 | 18°12 || 3-3 | 880 | 13:33 || 36 | 912 | 12°66 
Do. .. .. « « «» No7] 33 | 900 | 13°64 || 4:8 | 1460 | 15°21 5:0 | 15°40 | 15°40 || 4°77 | 1440 | 16°32 
SUE torr Burner, with scrow}No.8| 25 | 520 | 1040 || 6 | 840 | 1106 | 4¢ | 1020 | 11-09 || 55 | 11-00 | 10-00 
"pe Goi Nea] 26 | 620 | 1193 |] 86 | 9°60 | 1333 || 4-7 | 1240 | 1820 || 52 | 13°60 | 18°08 
Do. .. .. os ee +» No.5 | 88 | 840 | 1812 |] 52 | 15°00 | 1471 || 6-5 | 18°20 | 14°00 || 7°5 | 20°80 | 18°87 
BR, cc 00 cs ce oe EO) Se | Pa - or 48 | 18°00 | 13°54 61 | 1720 | 14:10 71 20°40 | 14°36 
Do. .. .. oc « «« No7| 89 | 1060 | 18°59 60 | 1700 | 14:17 73 | 22°40 | 15°34 82 | 24°80 | 15°12 
Sugg’s ‘‘Lowe” Burner.. .. .. .. « Nod) 23 | 5°04 | 10°96 38 8°40 | 11°05 45 9°40 | 10°44 55 | 10°16 9°24 
DR 6s 0s cc 1s op RS) OS | Sen ae 3-2 8:00 | 1250 4°2 | 9°80 | 11°66 50 , 11°60 | 11°60 
Do. . No.5 | 25 | 640 | 1280 || 41 | 11°28 | 13°75 || 5-3 | 1448 | 18°66 |} 61 | 6°60 | 13°61 
Sugg’s “‘ Clegg” Burner oo 0 ase Bee 700 | 12°07 43 | 10°80 12°56 53 13°60 12°83 63 | 15°40 12°22 
ea: op. 07 iab oom Ho. 6 | 31 | 732 | 11°81 |} 44 | 10°40 | 1132 || 5-6 | 13°60 | 12.14 |] 66 | 15°60 | 11°82 
a co op ts oo, 00 ET BO 8°60 | 12°44 || 50 | 12°80 | 12°80 || 65 | 1700 | 13°08 || 75 | 19°00 | 12°66 
ee err a 840 | 12°73 || 51 | 14°40 | 24°12 || ge | 17°60 | 14:19 || 7°5 | 21°00 | 14:00 
Do, .. 2. « «. «- No.8} 33 | 880 | 13°33 || 50 | 14°60 | 1460 || 61 | 18°40 | 15°08 || 7°5 | 22°40 | 14°93 
Silber’s Burner... .. .. .. .. 2... A | wo 1 ce, | oe 1 OO: |, B01 0800 Th co dss] an SO | emp) ees 
St ee ee | 21 | 460 | 10°95 || 32 | 8:00 | 12°50 |) 4) | 10-08 | 1960 |] 4°8 | 12°00 | 19°50 
ae ee 21 | 5°40 | 1286 || 36 | 360 | 1194 || 3-9 | 11°00 | 14:10 || 4°8 | 12°80 | 18°33 
Do. .. oc of of o D 27 | 720 | 13°33 || 4:2 | 11°80 | 1405 || 5-9 | 14:40 | 14°40 || 5°8 | 17°20 | 1483 
DA. ce:en) 00 es oe RR | 34 | 928 | 135 |] 4°8 | 13°80 | 14°38 || 5-7 | 17-00 | 1491 || 68 | 20°80 | 15-29 
Mitnnes’s Dane ne” an ce 40 00 co MOB! oe | ce | lve 23 600 | 1305 || 31 | 820 | 13°23 || 36 | 940 | 13°06 
Do. fo. 2h .. | ia 27 | 700 | 1296 || 3g | 880 | 13°33 || 38 | 1040 | 188 
Do. .3| 21 | 5:00 | 11°90 |] 32! 940 | 1468 || ao | 1112 | 13-90 || 47 | 13°60 | 14:47 
Do. . By" 21 520 | 1238 || 32 | 880 | 13°75 || 4-3 | 1240 | 14°42 || 49 | 14°00 | 1429 
Do. 4) 22 | 5°20 | 1182 |] 35 | 940 | 1348 |] 43 | 11-80 | 13-72 || 50 | 14:40 | 14-40 
Do. . 45] 25 | 656 | 1312 || 40 | 10°00 | 12°50 |] 48 | 12°80 | 13°33 |] 52 | 14°40 | 13°85 
Do. .5 | BL | 756 | 1219 || 40 | 1160 | 1450 |} 55 | 15°00 | 1363 |] 59 | 15°00 | 12°71 
Bray’s Burner.. _.- .6| 35 | 900 | 1286 |] 51 | 12°80 | 12°55 || 67 | 16-00 | 1194 || 80 | 19°20 | 12°00 
Do. .8 | 36 9°00 | 12°50 || 64 33°80 | 12°77 || 66 | 17°20 | 13°03 79 | 2040 | 1291 
Do. .9| 30 | 800 | 1333 |] 50 | 1440 | 1440 || 63 19°20 | 15°23 || 76 | 22°52 | 14°81 
Table No. 3.—Fishtail Burners. 
| jin. Pressure. | lin. pressure. l}jin. pressure. | 2in. pressure. 
‘ {_——_—___—___. 
i) 20 teow ils | Bw to 3 co |e sit | 2 | w 
(2.4 8 see i?.| 4 sevice .j g |}suei2-1] g gue 
. 23/3. | 388 led) 2 BZ8 led] Z S28 i eg] os; | S28 
| eS | a ° 
—oee /22) 22 203) 23) 22 |dse |22| 36 252 )22| 28 des 
3 & eile | 2£ig 22 3 
22 28 £52) 2a) 28 | 852 )22| 22 2b2\g—) BA Eee 
6} BR [Re S =| aM. 15 | aM. 15 a | RM 
Bray's No. 3 | 25 300 | 600 88 | 4°40 5°79 45 | 4°80 533 || 55 | 490 | 4:46 
| 
Do. No. 4 | 30 5-04 8°40 40 | 6:08 7°60 50 | 7:20 | 7:20 | 60 | 700 | 633 
Do. No. 5 --| 81 | 540 | 871 42 | 712 | 8-48 56 | 860 | 768 67 | 10°40 | 7°76 
| | 
De TIN D Ss.. ce oe ee en we eo eee | Om 12008 48 | 948 | 987 || 60 | 1000 | 833 70 | 1200 | 857 
Do. No.7 2... cs ce oe se ce co ee} 84 | 8:00 | 1177 || 50 | 18°00 | 1800 63 | 1520 | 12°06 75 | 14°80 | 9°86 
| | | } 
eS ee 84 | 8°80 | 12°94 52 | 1400 | 13°46 68 | 17°60 | 1294 80 | 21°00 | 1313 
| | a 
Bray’s “Special,” smaller size .. .. .. «. -| 23 | 648 | 11°57 4:0 | 10°20 | 12°75 5°0 | 12°60 | 12°60 61 | 14°88 | 12"20 
Do. larger size --| 38 | 1032 | 1358 G2 | 1612 | 14°54 68 | 2000 | 1471 | 78 | 23-20 | 1487 


Tue British Assoctation.—Dr. Andrews, Vice-President of 
Queen’s College, Belfast, has been nominated by the Council of the 
British Association as President for the ensuing meeting at Glasgow, 
Sir R. Christison, who was elected to the office, having resigned on 
account of delicate health.—Atheneum. 

THe THAMES STEAM Ferry Boat.—The directors of the Steam 
Ferry Company have so far progressed with the development of 
their enterprise as to have been able on Tuesday to make a trial of 
the Jessie May, the first of the ferry-boats which it is intended to 
place on the station. The Jessie May has already been described 
in our columns. The trial on Tuesday was to determine the ease 
with which she could be handled. She is fitted with a rudder at 
each end, so that she can be propelled in either direction, and the 
rudders are so constructed as to enable her to turn nearly within 
herown length. Her engines are of 30-horse power nominal, having 
a pair of 23in. cylinders, with 27in. stroke. They are disconnecting, 
so that the paddles may be driven in opposite directions if necessary. 
The engines were made by Messrs. Maudslay, Sons, and Field, and 


both vessel and engines fully satisfy the requirements of the com- 
The trial was made in Greenwich Reach. The Jessie — 





pany. 
went through her evolutions perfectly satisfactorily, being turn’ 
nearly within her own ength and so mancuvred as to justify the 














expectation that she will prove equal to any contingency of river 
traffic when on her station. With regard to the men nd wey it 
is to be observed that the company have somewhat enlarged their 
plans since our last notice of their works. They have uired a 
plot of land to the rear of their wharf in High-street, Wapping, 
which they are converting ihto an approach or a waiting-place for 
vehicles, analogous to a railway station yard. The Metropolitan 
Board of Works are also widening the High-Street for a consider- 
able distance in order to facilitate the traffic to and from the ferry. 
There will also be wharfage besides that approriated to the ferry, 
and an extensive system of vaults beneath. The contractors for 
the buildings, Messrs. Lee and Sons, are making a good show with 
the accumulator house for the hydraulic lifting apparatus, and are 
in other respects progressing. On the Rotherhithe side the 
directors have entered into an arrangement with the old Thames 
Tunnel Company for the acquisition of land to enable them to make 
a road—which we have already explained to be essential—by which 
to open up direct communication with the Commercial Docks. In 
this they are ve | seconded by the local authorities, who are doing 
their best to facilitate the operations of the company. On the line 
of the road it is contemplated to erect artisans’ dwellings, much 
wanted in the district. 








e 


Aprit 28, 1876. 


THE ENGINEER. 


327 








CHEMICAL SOCIETY. 
Professor ANDREWS, F.R.S., in the Chair. 
‘Thursday, April 20th, 1876. 

AFTER the minutes of the previous meeting had been read and 
confirmed, and the presents announced, the names of Messrs. J. 
Davidson, D. H. Richards, and W. J. Hannah, were read for the 
‘irst time; Messrs. Cornelius O'Sullivan and Dr, Rudolph Messel 
were balloted for and duly elected Fellows of the Society after 
their names had been read the third time. 

The first paper ‘‘On the Manufacture of op ys Anhydride,” 
by Dr. R. Messel and Dr. W. Squire, was read by the latter. The 
speaker, after giving a sketch of the history of the manufacture 
of sulphuric acid, described their process for rae the anhy- 
dride. The vapour of ordinary sulphuric acid is passed ap og 
a white-hot platinum tube, bene pe 2 it is almost completely de- 
composed into water, oxygen and sulphurous anhydride ; the mixed 
gases, after ing through a leaden worm to condense the greater 
portion of the water, are completely dehydrated in a leaden tower 
filled withecoke, over which a stream of concentrated uric 
acid is allowed to trickle. The dry mixture of oxygen and sul- 
phurous anhydride is now passed threugh a platinum tube heated 
to low redness, and containing fragments of platinised pumice, 
when the gases recombine to form sulphuric anhydride, which is con- 
densed in a series of Woulffe’s bottles, 

‘The chairman thanked the authors, and in allusion to a remark 
of theirs on the difficulty of condensing sulphuric anhydride 
when mixed with air, said that in the case of a mixture of equal 
volumes of air and carbonic anhydride, the latter did not con- 
dense even at a most enormous pressure, but on lowering the tem- 
perature to 0 deg. C. the carbonic anhydride was condensed. 

Dr. Armstrong remarked that the authors had spoken of the 
Nordhausen acid as a solution of sulphuric anhydride in sulphuric 
acid ; but it was in reality a definite compound which yielded defi- 
nite salts, and also a corresponding chloride. It might, perhaps, 
be called pyrosulphuric acid. : 

In reply to an observation by Mr. Spiller, Dr. Squire said the 
Nordhausen acid made in Bohemia was of two strengths, but all 
the samples he had examined had asp. gr. considerably below 1900. 

The adjourned discussion on Dr. Armstrong’s paper on 
syst ic lature was then proceeded with. The author 
said he might, perhaps, be allowed to make a few additional re- 
marks, At the last meeting he had scarcly been able to do justice 
to Dr. Odling’s paper, chiefly from want of diagrams toillustrate 
it. These he had now prepared, and from an inspection of them 
it would be evident that in the highest series there would be 
several isomeric iso-neo- and meso-paraffines, and for these Dr. 
Odling’s system did not provide names. He considered Schorlem- 
mer’s arrangement of the paraffines unsatisfactory and unscientific, 
and in its place he would propose to divide them into three groups 
represented by the general formule CHz (Cn Han .1-1)9; C 
(C Han -- 33); and (CnHen -1.1), respectively; the various 
members of which could be distinguished - the letters of the 
Greek alphabet in the manner before explained. He desired to see 
some system of nomenclature which would not only serve to dis- 
tinguish isomeric compounds, but would assimilate the different 
series as much as possible. The one he had proposed served to 
indicate the position which the isomeric compounds occupied with 
reference to their physical properties. 

Dr. Odling said that he had in the first place to express both 
his appreciation of the friendly tone of Dr. Armstrong’s criticism, 
which he would endeavour to imitate in his reply, and also his 
obligations to him for bringing the subject forward. He objected 
himself to Dr. Armstrong’s proposal that it dissociated strictly 
analogous alcohols by assigning to them a difference of prefix, 
whilst it. associated with one another by an identity of prefix 
alcohols of the most diverse character, normal and iso primary, 
secondary, and tertiary. It, moreover, dissociated the alcohol 
from the acid and the paraffin, into which it was oxidisable 
and reducible, by a difference of prefix, and accorded a common 
prefix to those which were not so related to one another. He con- 
sidered the arrangement of isomeric bodies, according to their 
boiling points, to be inapplicable in the case of isomerides, 
including, say, aldehydes, ketones, olefine-alcohols, olefine-ethers, 
olefine-oxides, &c., without prior classification of the isomerides, 
according to their several characters, and similarly with regard to 
normal and iso primary, secondary, and tertiary alcohols. He 
objected further that any seeming consistency in Dr. Armstrong’s 
seriation of alcohols was dependent on this seriation being con- 
ducted according to a special artificial system, which it was assumed 
would coincide with the seriation by boiling points, but which he 
(Dr. Odling) contended would not accord, unless, for example, the 
relationship between similarly primary butyl and propyl derivatives 
were reversed in the case of secondary butyl and propyl deriva- 
tives, and unless, whilst some alcohols differed from their 
progenitors in boiling point by about 20 deg. Cent., other alcohols 
derived in precisely the same way differed from their progenitors 
in boiling point by about 40 deg. Cent. For his own part, he con- 
sidered that the a8 ¥ system of notation was applicable only 








as a bese rm | expedient in the case of compounds, in the |. 


course of being assimilated into the body of investigated 
and systematised susbt 3; he believed Dr. Armstrong's formula 
for the alcohols to be confusing in respect of the number and 
variety of indices employed, to be cumbrous out of proportion to 
the information afforded with regard to any particular alcohol, 
and to fail in indicating the close mutual relationship of some and 
the great mutual alienation of other isomeric alcohols; he further 
objected to Dr. Armstrong’s proposal with regard tothe nomenclature 
of isomeric acids. To designate these acids as primary, secondary, 
and tertiary, was to use the above epithets in an entirely different 
sense from that in which they are applied to alcohols. In this 
last sense all acids are primary, and their varieties are dependent 
on the variety of paraffin from which they are derived, moreover 
inconvenience results from referring the alcohols to a monocarbon 
alcohol, and the acids to a dicarbon acid. 

As regards his own proposals, Dr. Odling contended that the 
reference of the known paraffins to four types was perfectly well 
established, and that any familiar mode of designating the different 
isomeric paraffins should indicate to which of these classes the 
paraffin belonged, and that any prefix such as ‘‘iso” applied to the 
members of some one class of these paraffins should be confined 
exclusively to them, and to their derived alcohols, aldehydes, 
acids, &c. He recognised fully that any paraffin of a more com- 
plex class might be formulated on the type of a paraffin of a 


simpler class; that hydride of amyl, for instance, H C { co ia 
might be written on the type of ethane, H; C. C H;, or on that of 





propane, 1,0 { C Hs \ , or on that of isobutane H of C H ; » and 
C Hs CH 


7 3 
that the paraffin sometimes called ryt pe. (4 though belonging 
to the class of meso-paraffins, might very well be formulated on the 
type of the iso-class. He further considered that in the description 
of the monad radicles derivable from the paraffins, it was advisable to 
give to the secondary radicles, derived from the normal — a 
different prefix from that assigned to the nes radicles derived 
from the iso-paraffins, and also to accord a distinctive prefix to 
the tertiary radicles of the iso-paraffins, the prefixes which he 
pmo cy being “pseudo” and “‘ kata” forthe secondary and tertiary 

icles respectively. With regard to the designation of the 
isomeric alcohols, he thought it was advisable to indicate whether 
they were derived from normal or iso-paraffins, and whether they 
were primary, secondary, or tertiary derivatives. He further 
thought it would be advisable to give to the secondary and tertiary 
alcohols substantive names, such as the name ketone given to the 
secondary aldehydes; the names he suggested being pseudol and 
kathol respectively, whilst the primary alcohols might be 
designated as methols ; these terms bei in the same manner 
as, and included in, the common designation of carbinol. Lastly, 
whilst admitting that every variety of formulation was admissible 











to illustrate relations, he considered that mode of 
ees gt peg e 
lefines, aldehydes, ketones, acids, nitrites, &c., 
ould be expressed by similarly constructed formule, which would 
show at a glance the relations of the several bodies to one another, 
and especially their common relation to the paraffin from which 
they are derivable. ; 
Dr. Armstrong said that at that late period of the eo 
was no time to reply to Dr. Odling’s remarks, but he might say 
there was less difference between their views than might at first 
sight appear. He might observe, however, that he desired to use the 
Greek letters as prefixes to show the order in which 
isomeric bodies would be having regard to their physical 
properties. 

e chairman then adjourned the eeelene until Thursday, 
4th May, when the fo papers will be : “On Glycerine- 
Phosphorus Acid and on Fermentation,” by Dr. Thudicum and 
Mr. tt ; ‘* Note on the Occurrence of Benzene in Rosin and 
Light Oils,” by Mr. W. Smith ; ‘‘On the Action of Water and 
various Saline Solutions on Copper,” by Mr. T. Carnelly ; “On 
some new Reactions of Biliverdine,” by Dr. Thudicum ; and ‘‘On 
Fermentation,” by Dr. Thudicum and Mr. C. T. Kingzett. 








One of the very earliest practical applications of electrical 
wire-currents was the additional means thus furnished for measur- 
ing the arc of a parallel, and the difference of longitude between 
re eae stations. According to the Polytechnic Review, the very 
first work of this. nature ever carried out was on the night of 
October 16, 1846, when, a line of wires. through the city of Wash- 
ington having been made to eonnect the United States Naval 
Observatory with the High School Observatory at Philadelphia, 

i were exchanged between these stations, At the Washington 
Observatory, Professors Walker and Keith, with Lieutenant, now 
Admiral Almy, U.S.N., observed at the same instant of absolute 
time with that of Philadelphia, transmitting their observations 
through the striking of a delicately poised keeper of an electro- 
magnet. Signals would also have been exchanged with the Jersey 
City station of Professor Loomis, had not the insulation been im- 
perfect and the Washington and Jersey City telegraph offices been 
out of connection. The Washington Observatory was reported as 
7 minutes 34°306 seconds west of the High School, Philadelphia. 
The full report of this longitude determination by telegraph will be 
found in the Coast Survey Report for 1846, and in the annals of 
Harvard College. 

Dock ExtTgension aT Hutt.—On Wednesday the foundation- 
stone of a new dock—the first of two which are now in course of 
construction on the western foreshore—was laid at Hull by Sir 
William Wright. The two new docks now in process of construc- 
tion will give an addition of 18 acres of water space and 7170 lineal 
feet of quay space. That of which the foundation-stone was on 
Wednesday laid is eight acres in extent, and the quay space will 
be 3170 lineal feet, and at average spring tides there will bea depth 
of water of 28ft. 2in. on its sill, The dock will be approached by 
a channel 60ft. wide, leading from the Albert Dock. The second 
dock, which it was at first intended to devote exclusively to the 
fish trade, will be constructed immediately to the westward, 
and it will have a separate entrance from the Humber 50ft. 
wide. This dock will have a water area of 10 acres, and there 
will be 4000 lineal feet of quay space. Both these docks are to 
some extent constructed on what was once a portion of the Hum- 
ber, by the construction of a sea-wall, the intervening land between 
the river and the dock quays being formed of the soil excavated 
from the docks. The docks at present in use at Hull number six, 
the largest, the Albert Dock, having a water area of 23 acres. The 
next in size is the Victoria Dock, which is now 20 acres, having 
been considerably enlarged in 1863. The Queen’s Dock is nine 
acres and the Prince’s Dock over six acres in extent, the 
Humber Dock seven acres, and the Railway Dock two acres. 
The dock system of Hull will not be considered complet 
when the two new docks are opened, and the dock com 
pany, having confidence’in the continued development of 
ed if proper facilities are offered, have just purchased 
from the Woods and Forests a tract of land known as the 
Citadel site, viz., the site which a few years ago was occupied by 
the Hull Citadel, when Hull was a garrison town. This is a splen- 
did site for a dock, as there is on the foreshore a greater depth of 
water than in other portions of the river at Hull. The company 
have also made offers to the Hull corporatior for some 80 acres of 
land to the eastward of Karle’s Engineering and Shipbuilding Com- 
pany’s yard, for dock purposes, and if they secure this they will be 
the owners of all the foreshore land available for dock purposes 
within anything like a convenient distance of the port. 

THE OvurTrut oF LEAD MinEs.—Although its importance is over- 
shadowed by the vastly greater importance of the iron trade, lead 
mining in the North is an important, if subsidiary industry, and 
certainly it is entitled to precedence on account of itsage. And 
to the dwellers in the dales it is gratifying to find that there are 
symptoms of revival in the trade, and that there is apparently a 

ater desire of capitalists to take advantage of the increased 

emand for lead, and to mine for the hidden treasures which the 
barren heights hide. The great depression which was felt in the 
trade about five years ago, and which attained its lowest depth in 
1873, seems to be passing away, and the output of ore is beginning 
to increase, and the tendency to increased economy in the smeltin; 
process continues evidenced by the greater percentage of le: 
extracted from ore—the amount so extracted being greater in the 
last year for which there are returns than for many years past. 
It may be interesting to trace the sources of the i of ore, 
which for the United Kingdom attained in 1874—the latest year 
for which there are reliable records—to 76,151 tons, the computed 
value of which was £1,024,107, as against 73,500 tons in 1873. In 
the list of districts the amounts returned and the number of mines 





may be thus tabulated :— 
District Mines Tonnage’ 
1 asin ur, GL ee CET Da Cn, a REC Set ee 8119 
DOVOUBRING 66. 64-00-90 ba ve e Seg ide ae 451 
IND. 04 sieejsceat Wentisa 4 Bei eeudereatiee: 1 
SE 64.) 9% “04; 09 40. og! BARS 0600). 06. ve Se 
Staffordshire ee wet fae ed! ee Dies bitten ee 208 2 
Shropshire .. | ere . 7773 
Cumberland 24 2102 
pC Pee eee ° 4900 
Westmoreland ..-.. .. «os « & ce te as oe Oe 
Durham and Northumberland .. 21) .. «+ «o« «+ 18,839 
Se aa a ae boar eer = 9 
SEE sa, 60. (00, 04. 60. -GBi)..b6:) 00 -se. 06: » Ae 
Carmarthenshire .. .. «. « So. aw 00. 48).08 496 
PHOMEROMMOEYONETO 05 oc ce, ce MA ce os ne ce (OOS 
a earn Rr 
OGRer ween Gimteeets.. o.oo. co. BB. oe, cs 00. 00 4624 
kf ee ree 8 ce eo 06 co 4008 
Treland 2 cc 1s 0c 00 06 ce D.. -Geiee wedsiee 1752 
Scotland es 6 0. se. .98 00 6G se oe ce co 2081 


These figures, when contrasted with the returns of a few years 

‘0, indicate that the localities of the industry are undergoing a 
change, though this change is not always discernible by the state- 
ment of the amount produced in the district. For instance, Dur- 
hamand Nesthembetond produced about a fourth of the total British 
output of ore, and rather more than a fourth of the output of pig 
lead, but the contributors continually change their proportions, 
In 1872 the W B mines gave 8894 tons, but in 1874 they only sent 
out 7486 tons, but the London Lead Company’s mines about remedied 
this discrepancy, and there was an increased output from Stone- 
croft and —_ Again, in Yorkshire, some of the Swaledale 
and Wensleydale mines have returned lesser amounts; but the 
increased output from some of those in Nidderdale is a recompense. 
The same characteristics are visible in other districts, but there is 
now an increased output from the larger number of ore-producin 
mines, and the outlay of capital going on in the northern an 
Yorkshire dales, as well as in other mining centres, must 
increase this, and largely influence future returns, 
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653, A new or improved E.ectro-pynamic Apparatus for depolarising 
the atmospheric air by means of electricity, producing ozone and puri- 
f; the air, Henri Adrien Bonneville, Piccadilly, yee las com- 
mi tion from Marques de Carvalho, Rio de Janeiro, Brazil.—l7th 
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1333. Improvements in the facture or production of ORNAMENTAL 
Lace, and in the means employed in the manufacture thereof, Matilda 
Friedeberg, Hamsell-street, Falcon-square, London. 

1349. Improvements in the mode and method of Extincuisatne Fires, 
and in apparatus therefor, Thomas Mills, Middleton, Lancashire.—29th 
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1471. Improvements in Tarcets, Edmund Legh Morris, Suffolk.—6th 
April, 1876. 

1481. Improvements in the ARCHITRCTURAL TREATMENT of CoNCRETE 
BuitpinGs, and in appliances connected therewith, Alexander Payne, 
Westminster. 

1493. Improvements in RoLuer or Rink Skates, Edward Griffith Brewer, 

hancery-lane, London.—A communication from Frangois Joseph 
Endres, Paris.—7th April, 1876. 

1495. Improvements in apparatus for Ratstna and Lowerina SuHIPs’ 
Boats, Thomas Matthew Gisborne, Blackheath, Kent. 

1503. Improvements in the method of and in apparatus for Spivyina 
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—A communication from Christian Winord, Vienna. 

1525. An improved apparatus for Measurinc SPHERICAL TRIANGLES 
mechani action, Francis Cranmer Penrose, St. Paul’s-churchyard, 
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1869. 


Notices of Intention to Proceed with Patents. 


8982. Printinec, Albert Ellis Redstone, Oakland, Alameda, California, 
U.8.—16th November, 1875. 

4299. DispLayine or Exurpitine Paotrooraruic and other Portraits, &., 
ae Browne, Cambrian Villas, Richmond Hill —1llth December, 

4318. Warmine Rattway Carriages, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Pierre Grandjean. 

4319. Foor Warmers, Henri Adrien Bonneville, Piccadilly, London.—A 
communication from Pierre Grandjean. 

4320. Dryina Sewace, &c., Robert Milburn, Hatcham Ironworks, 
Pomeroy-street, New Cross-road, Surrey, and Henry Jackson, Park- 
square, Leeds.—13th December, 1875. 

4334. Motive Power Macuines, Pedro Gamboni, Harley-street, London. 
=-l4th December, 1875. 

4345, Fire-arms, Alexander Melville Clarke, Chancery-lane, London.—A 
communication from William Deeds Miller. 

4347. Stipinc WinDows, &c., Bradly Barnard, St. Paul’s-road, Canonbury, 


mdon. 
4349. Rotter Skate, Percy David Hedderwick, Glasgow, N.B.—15th 
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4363. MatHematicaL, &c., Instruments, Ridley Henderson, Timsbury, 
near Bath.—16th December, 1875. 
4373, Weicuine, &c., Lievips, Frederick Bolton, Weaste, 
4376. SPINNING, &c., =m and other fibrous materials, Thomas 
‘ley, Todmorden. 


4382. Cuiprine, &c., ANIMALS, Albert Martin, Old Charlton. — 17th 
December, 1875 
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4496. Lock W. John Thomson Oxton.—20th December, 1875. 
4426. Melville , London.— 
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communication Jean Jouret.—22nd December, 1875. 

4474. Mrxtores for Digestive Purposes, Joseph Lawson Petingale, New 

Bond-street, London.—23rd December, 1875. 

4491. Srzam Bomears, J Toussaint Bordone, Boulevard de 
Strasbourg, Paris —24th , 1875. 

4510. Warmixo Rattway CaRrRiaces and others, Henri Adrien Bonne- 

, Piceadilly, London.—A communication from Pierre Grandjean.— 

28th ‘December, 1875. 

4520. Sruxwiwo’ and Dovs.ina, i Cryer, Dukinfield, and Samuel 
Morris, Mossley.—29th December, 1 

L a ERASERS, William Howard, a Town, London. —1st January, 


88. Eyr-cups, William Robert Lake, Southampton-buildi London.—A 
communication from Philetus J. Stepbens.—4th January. 1876. 

54. Presses, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 

munication from Jean Java Mignon and Stanislas Henri Rouart. 
—ith January, 1876. 

237. Mitus, Alexander Melville Clark, Chancery lane, London.—A com- 
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Henry Horatio Ault, and William Knowles, New Crane, Wapping, 
London. —27th January, 1876. 
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A communication from I Harry M. Jenkins. —28th January, 1876. 

536. Sewine and other Macutnes, Alexander Melville Clark, Uhancery- 
Jane, London.—A communication from Carl Brandtner. —10th February, 
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563. BILLIARD creed &c., Gustav Magnus, Berlin, Prussia, — llth 
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612. Amearecnal Fvet, William Haggett, Watford.—15th February, 1876. 

650. TrEaTING Metauc Ores, &c , Charles Wright, Gresham House, 
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767. Kwrves, Thomas Crookes, Sheffield. —24th February, 1876. 

893. Lamp BURNERS, William Morgan-Brown, Dbuildi 
London.—A communication from Henry Harrison Doty. —2nd March, 
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March, 1876. 
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well, , Strathbungo, N CB. 

1033. Horse and Mute Sxoes, William Lloyd Wise, Chandos-chambe' 
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1047. Sreex, &c., John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Auguste Ponsard.—10th March, 1876. 

1075. PrePaRina Farinaceous Foon, &c,, Nicholas William Lobb, South 
Lambeth.—11th March, 1876. 

1086. Rou.er and other Skates, Edmund Cuthbert Ring, Portswood 
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road, London.—A communication from Jay Ess.—15th March, 1876. 

1136. Sues of War, &c., Henry Bathurst Hanna, Parliament-street, 
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1158. Stee, and Iron Tupes, Francis Henry Lloyd, Charles Faulkner, 
William Ellis Lloyd, and William Henry Lloyd, Weldless Steel Tube 
Company, Birmingham.—17th March, 1876. 

1164. LLER and other SKaTEs, William Borthwick Smith and James 
Starley, Coventry.—18th March, 1876. 

1211, = Heng Riyxs, Anthony Stevenson, Chester. 

1212. Rotver Skates, Joshua Rooke, Leadenhall-street, London.—22nd 
March, 1876. 

1249. Ratway Coup.ines, Joel Wood, Sheffield.—23rd March, 1876. 

1264. Gas and other Stoves, Peter Lawrence, Blackfriars- road, Surrey.— 
24th March, 1876. 

1832, EXTINGUISHING Fire, John Henry Kenyon and James Kenyon, 
Biackburn.—?9th March, 1876. 

1364. Stanps, &c., of Tirpinc Basins, Arthur Paget, Loughborough.— 
30th March, 1876. 

1387. Steam Cuitivatine Enornes, &c., Robert Hall, Foxholes. 

1399. Money Tii1s, Thomas Kay, Islington, London.—3lst March, 1876. 

1451: Removine Harr from Hives, &., John Palmer, Tranmere.—dth 
April, 1876. 

1471. Tarcets, Edmund Legh Morris, Stowmarket.—6th April, 1876. 

1481. Concrete Bui_pinos, Alexander Payne, Westminster. 

1491. Boots and Suoes, William Morgan, Rotherhithe. 

1492. Preservine Meat, Peter Jensen, Chancery-lane, London.—A com- 
munication from Theodor Achtelstetter and Sigismund von Sawicz- 
ewsky.—7th April, 1876. 

1519. Putverisinc Ores, &c., Henry Edward Newton, Chancery-lane, 
London —A communication from Robert M‘Collum Fryer.—1l0th April, 
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1556. Heatep Arr, Charles Thonger, Courtright, Lambton, Ontario, 
Canada.—12th April, 1876. 
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ABSTRACTS OF SPECIFICATIONS. 


8537. Dovsiinc anp TwistiInc Macuines, M. Benson, Southampton-build- 
ings.—Dated 12th October, 1875. 

This improvement consists in the combination with each spindle et 
independently driven delivery rolls, which are mounted in fixed stan 
anda a mechanism, whereby on the breakage of threads both of 
said rolls Will be } prevented : from revolving, and thus absolutely prevented 
from unduly ye | yarn from the elivery bobbins. ‘Als the com- 
bination with each ae ie of astop motion lever and an end controller, 
which when a yarn occurs carries the broken end backwards, 
and away from py 8 pine epee ene of the stop motion lever. Also 
the combination wi bed plate provided with means for attaching it 
to the frame of a doubler and standards, of two rolls and a stop motion 
lever, both with and without an end controller. 
$543. Stream Conpensers, M. Sault, Newhaven.—Dated 12th October, 1875. 

A condenser consisting of a chamber or vessel, the interior of which is 
divided into two compartments by a perforated plate or diaphragm. The 
steam is introduced into the lower compartment and the injection water 
into the upper, from whence it falls through the perforated plate into the 
lower compartment in the form of a shower, and so condenses the steam. 
An overflow pipe removes the water from the lower part of the condenser, 
and pipes are provided for the removal of air. 

3556. Bricks, J. Hamblet and G. Davies, West Bromwich.—Dated 13th 
October, 1875. 

This invention consists in diminishing the friction of the column or 
stream of clay against the sides of the die or mould, A = plying the 
said die or mould with oil, water, or other lubricant, whi delivered 
to the column of clay, and its passage through the —-~* facilitated. 
The lubricant is delivered by reservoirs on the outside of the mould to 
slots or recesses made in the metallic lining near narrow end of the 
mould and at the angles thereof. The rear side of each slot is raised out 
of the plane of the other portion of the metal so as to form a free passage 
for the lubricant and prevent the clay obstructing the said slots as it 








The which fi the subject of the present inven- 
tion relates to an arrangement or combination of devices for 
boilers with th water, either 


water reservoir and the boiler. 


3673. Prore.iine Suips, R. J. Browne, Kidwelly, Carmarthen.—Dated 
22nd October, 1875. 
‘h the water by 


The object of this invention is to propel vessels 
pressed air on the water below the 
1437. Oxnservatory, W.X. Lake, Southampton-buildings—Dated 4th April, 


1876. 
In all large cities and towns the of churches and the roofs of the 
most elevated buildings are resorted to for the purpose of obtaining a bird’s 
eye view of thetownand su scenery, but the number that can be 


accommodated, or that willavail themselves of the accommodation, when to 
do so they have to perform the laborious task of climbing to the "elevated 
Sennen up “<b and often crooked or winding staircases, and th h 


safely and expeditiously raised to ol 

a good view of a city or town and the surrounding country without the 
severe toil of climbing stairs, or where they can remain quietly at their 
ease, either sitting or standing, and view the scenery as they are moving 
up and down. 

1452. Sewinc Macutnes, D. McRae, Leeds.—Dated 5th op 1876. 

The inventor attaches a catch lever to the shuttle plate b h tho top o ofa 
screw stud, to which lever is secured a T-shaped plate with the top of the 
T over the shuttle race. When the shuttle — comes in contact with 
the catch lever, the T end of the plate is pressed on to the shuttle 
threads and produces the tension which 1s lati the 





ag reed Neepues, R. B. Turner, Brussels.—Dated 9t 


mr te peste a improvements in 
ee pe 

the attendant te adjust in the ao mang Hy’ 
the machine with The Second part 
invention relates fps #4 for yoy needle in the needle 


Doors a ee Ritchie and J. Hawkins, Hounslow.—Dated 
tnereating the csrtese Seng ot « size of doors and windows when 
closed as compared with the or size when opened, so as 


a 


4 


too sauce perinty t Tl vie ae es within or to which 
2609. 7 Clapham- 
HERMO-ELECTRO-MAGNETIC Motor, R. H. Courtenay, 
unetion.— Dated 9th October, 1875. ~ 
in Talsnvention has for ite object the inerense of the phe ar 
ede ry Heder eed y id . d each lution n broug 
e wees ets an aay oo 
een rere their length through rg oh wire 
magni 


3510. Carrte Foon, J. G. pe | Bath.— ti wapinge gos 1875. 
aseeeweaatante to combining by 7 mixing eutala sesale ond paren fn att 

ip prwerionseee then pressing them ordinary press es 

che le as food for cattle. we 


ont. ” eee J. Hartley and Z, Sugden, iene —Dated 9th October, 


h Tue improvements relate t+ feed pikeas @ ont uetn the 

eating purposes with jacke on 

chamber flue. Secondly, constructing saddle nto ope and similar manner 

and with recessed chamber flues allowing the flames to return without 

coming to the front. Third), mstructing saddleboil j 

top feed places, recessed pn we flue, also with front water way. 

Fourthly, constru oval, petang Tuer square boilers with down drw' i 

flue formed in the boiler form: water ways, the opening from 

down draught flue being under top water space, the feed places are 4 

the top ; midfeathers and regulating are fi to the bvilers. 

Fifthly, constructing independent, oval, oblong, ond ene boilers with 

down draught flue, top feed places and fitted on stands, 

3512. Tenrerine anp Drysnc Macuines, R. Burlison and J. Whitaker, 
ed Oth poe) hen pd 


tus whereby fabrics can be 








degree by means of a spring and screw. Secondly, by means of a catch 
attached to a block secured to two spiral springs, which are secured 
under od take-up lever; the catch receiving motion from the same, 
between two guides and keeps the thread tight, thus 
pouting a loop for the shuttle to pass through and form a stitch. 
ly, he secures a ce piece fitted with a shuttle carriage to the 
shuttle: plate for each diff t pitch the lines of stitches. 
1466. Urimisation oF og oy Gas, W. R. Lake, Southampton 
A Ste iavtaned btn i producing coal is placed 
vention tami TY or gas- ucing 
in oe aistitfis — = sub; tillation. The rich hydro- 
carbons are Fim sop bd but when the stage of 
distillation is mney > which the sulphurous and phosphoretted gases 
are di from the -, the 
diverted rom the previous an 
or carried to the furnace, Loe id by their combustion the heatin, 
of the retort. The result is a comparatively pure hydrocarbon gas ani 
a ae practically free from ) sulphur, oe age and the like, owing to 
and t the coal in the retort. From 
fiers the gas passes to the oath From the gasometer, 
may be of any or suitable construction, the gas is 
Se a retort filled with broken fire-brick or other fire-resisting material; as 
the hydrogen is — from the — itassumes the volume 
to the gas. This gas is utilised in various ways. Another fay my of 
pres + bare ig the po a and fied as just described is in the 








ting gas. Illumina’ gas is thus manufactured 
at a much less cost than that derived directly from the distillation of coal 
and higher illuminating power. This invention also comprises 


the novel com! ition of mechanical appliances or aj tuses whereby 
this process for the production and utilisation of combustible gas may be 

brought into practice. 

1485. Cuatrs, A. M. Clark, Chancery-lane.—Dated 7th April, 1876. 

The object of this invention is to furnish chairs in which the connection 
between the seat and the base shall be such that the chair will yield to 
the movements of the person sitting upon it instead of anaes rigid 
resistance to said movements as an ordinary chair does, and at the same 
time may have oscillating or backward and forward movements, and in 
which the back frame shall be so constructed as ‘to cover and hide the 
springs, and the devices by which the seat is connected with the base, 
and when made without a screw or pivot shall have the seat and base so 
connected that when the springs are put under pressure the reaction may 
be in the direction of the length. of the coupling bolts. 

1489. Hoersesnoe Naits, H. Haddan, Strand.—Dated 7th April, 1876. 

Manufacturing nails from bars or plates rolled or otherwise formed to 
the Tes go ae for on ape | e nail blanks, which are afterwards 
= - Ng ; also working up the dead ends or scrap 

n 


—.  ematinn Meat, P. Jensen, Chancery-lane.—Dated 7th April, 





Treating fresh meat with an alcoholic solution of salicylic acid in a 
, then g it in tins and hermetically closing them by means 

of elastic covers. A suitable vacuum apparatus i described. 
easy. ag Desks, anp TasLes; 7. Laurie, Edinburgh.—Dated 8th 

The feature of mavelty yy ye this invention consists in attaching 
the seat-back by hinges — cross bar connecting the standards, 
whereby the cross bar ~A4 carries the ink receptacles remains immovable 
during the radiation of the seat back consequent on the conversion of the 
seat to a desk or table. 

3490. Dry Siipe ror Gas Fittinos, J. P. Lakun, Birmingham.—Dated 
8th October, 1875. 

A tube which forms the outside of the gas fitting is provided, and is 
bored to the required size in any suitable manner. ere isnext provided 
the usual inner tube, at the top end of which the inventor secures a 
metallic piston, which’ has fitted upon it one, two, or more ind 





st tched and dried with great re ty both in the length and width. 
For this purpose the fabrics from a roller pass through stretching bars 
and over a steam chest fitted with a perforated steam pipe, over which is 
fitted a ; the steam chest is made open at the top and with slides 
to suit the different widths of fabrics operated on. The fabrics travel on 
from the steam chest ugh squeezing rollers ont ans se a roller covered 
with cloth working in a trough of water, and are carried ibe Sxabed rollers 
working on each side of the fabrics and at angles to ive 
stretch ; the nipping op ab ed ek 7” mee y gear to zive co 
position according to the stre’ to give the required 
pressure. The fabrics, aan Fang een “the ~ rollers, are 
carried over a roller covered wi preventing the fal ahinking, 
and travel on over a large steam ejiieaer,« and wound on an accumulating 
pee which works in long arms fitted with weights. The nipping rollers 
abies? looms to keep the piece during the weaving operation to 
its proper width. 
3513. Turninc over = ‘ prjeae or Music, J. R. Edmonds, Guildford.— 
Dated 9th October, 1 

The oauiee wot he ot a horizontal “= _—— to the music desk, 
on which are my yh number of 3 or clips for attaching 
to the top ed; e music sheet. e rings = attached at intervals 
toa cord down over a pulley and operated by a pedal or othe: 
by which means the rings and clips are slid one by one along the rod, and 
so turn over the music. 

3515. Renovatine Fine Epcep Instruments, M. H. Workman, Elnwre- 
street.—Dated 9th October, 1875. 

The metallic substance is composed of sixty parts tin, thirty-four parts 
lead, two parts antimony, and four parts Fy It is to be rubbed on 
the ‘black side of a razor strop or en ordinary buff leather until a 
deposit or lead-like appearance is produced, when the strop or leather is 
ready for use. 
as ears TextTILe Faprics, W. Holt, Halifax.—Dated 9th October, 

875. 


This consists in the construction «nd use of two om orated cylinders 
combined in one concentrically, that is to say, ar _—- der is placed con- 
centrically within the neany A so that steam may fi introduced to the 
inner cylinder and pass 4 the meh a A therest to the outer 
cylinder, and thence reno perforations in the periphery thereof 
to the _ yarns, or warps, which are to be wound thereon te be 
steam 


TAR Piaus, T. Leicester and R. Bleazard, Liverpool.—Dated 11th October, 


The middlings are introduced into a long slightly inclined cylindrical 
reel, covered with silk, which revolves on friction rollers without a 
central shaft; a long chamber with top like an ordinary roof 
down from the apex each way), occupies the centre of the. reel, and is 
kept stationary and firmly fixed to statio supports at each end. 
This is perforated at bottom with a ring & of ho es. A slide is fitted. to 
regulate the apertures. The chamber i d ‘yt exh 
fan. The fine dust escapes through the fine silk, the semolina thro 
coarser covering further on, the fibrous particles through the holes in t! 
- ber, and the coarse particles through a slit in the back end of the 
ree! 

3519. WuHeets ror Ramway Carriaces, W. Clark, Dunfermline.—Dated 
1lth October, 1875. 

The novelty in this case consists First, in casting the iron boss of 
wood-bodied wheels for railway vehicles of such a — or external form. 
by preference polygonal, as wil afford a more secure footing for the wood 

—— forming such bodies ; or in casting projections on the a, 
side of the flange of the boss, or in casting te ~~ flange coatatat ie doen 
which the wool segments are fitted. Secondly, a 
segments to resist the injurious ag of dinate, wet Pr and insects, b 
= gnating them with creoso or other similar cubuionen 

ly, in making the bodies of such ane of felt, cloth, Tee it the paper- 








bevelled edged rings similar for the most part to metallic pistons : as used 

in steam engines. 

=. — Sunken Suips, Y. Heronimos, Manchester.—Dated 8th 
tober, 1875. 

This invention consists in placing in the interior of sunken ships or 
vessels as many air and water-tight bags as the vessel will hold, and after 
the bags are placed in the compartments of the vessel they are ‘filled with 
air by means of air pumps of any well-known construction, and when 
the bags are filled they float and raise the ship, it being understood that 
the operations of placing and fixing the bags are performed by divers 
employed for the purpose. 


ocee. eee Paces, R. P. Tickle, Sherborne-street.—Dated 8th October, 


en and screws with pinch nuts are employed in a novel and suitable 
manner for locking pages in chases for printing purposes. 

o— ExcavaTinG Macuines, C. Wilson, Cheltenham.— Dated 8th October, 
875. 

The machine resembles an ordinary two-horse wagon, ep at the 
front a plough or shovel and an elevating apron to Toad the earth cut 
away by the shovel into a box suspended on the rear axle. 

3496. Boor Last, A. Savage. Southwark.—Dated 8th October, 1875. 

The specification of this invention describes forming an adjustable 
last by having a shape of the front part of a foot in shell form, made of a 
stiffened fabric, with a blade spring affixed underneath, ‘to press it 
upwards in the boot, and having at the upper end or instep ‘of the shape, 
attached by some elastic medium, a prop of such length that its outer end 
will rest in the angle of the boot formed by the junction of the sole and 
heel leathers, when the inner end is p within the shape. By 
raising the shape with the thumb the prop is tone up to it and retains 
it in position. The ankle of the boot is filled out by two small shapes 
pressed outwards by a spring. 
$497. Paper, A. Austen, London.—Dated 8th October, 1875. 

Paper prepared so as to be disinfecting, astringent, and perfumed, 
bound besbnien and with advertisements on cover and leaves. 

3500. omg hy Improverns, A. A. Usher, Powell-street East.—Dated 8th 
Octo 1875 

The invention has for its object improvements in articles of ladies’ 

— known as dress improvers, whereby such articles are rendered 
ble of occupying but little space when required, but are readily 

ad ustable for wear. 

3501. Motor Apparatus ror Omnisuses, W. R. Lake, Southampton-build- 
ings.—Dated 8th October, 1875. 

This invention relates to motors provided with either spiral ~ eyed 
plate springs, or other suitable , whose force of attraction is 
multiplied by means of a lever actuated either by hand, by steam, or 
otherwise vccording to the speed it is desired to obtain. 


— ~ gre Hawk, A. Mehu, St. Malo, France.—Dated 8th October, 


n thestay, having a hooked- 
an ey et in the jib or stay sail, and 


eftreeetaat to run w 
enclosing the bol! 





bo saturated with cupro-ammonia and compressed, to give it the neces- 
sary et. 


P and to resist w 
3522. Furniture Castors, H. A. Bonneville, Piccadilly.—Dated 11th Octo 
ber, 1875. 


The invention consists in applying to the lower end of the feet of tables, 
and all kinds of furniture in generul, « row of clasps, resting on an inde- 
pendent spherical ball, which rolls on itself as soon as any cause what- 
ever makes the piece of furniture move from its place. 

35623. Warerrroorinc Parer, W. Ralston, Manchester. — Dated 11th 
October, 1875. 

The substance the inventor uses for waterproofing is white paraffine, 
and he applies it by means of a cylindrical rotating brush, on one side of 
which acts on the paper as it is caused to travel past it, whilst the other 
side is pressed against a block of paraffine. 

3524. Steam Borvers, J. H. Macllwaine and R. Lewis, Belfast.—Dated 
11th October, 1875. 

The improvements relate to the flues of Lancashire or Cornish or 
any other boiler which consist of an outer shell and an inner flue or 

ues. 

83525. Fasteners ror Groves, W. Read, Brighton.—Dated 11th October, 
187, 


5. 

This relates to fasteners used for gloves, boots, shoes, wearing apparel, and 
all articles in which fixed studs or buttons in connection with eyes, holes, 
or loops are employed. Hitherto the studs or buttons have been so fix 
that when the articles are worn out or torn the studs become useless and 
are thrown away, and it is to prevent this loss by enabling the studs to 
be used over and over again that forms the object of this invention. 

Avtomatic Gas Ligutinc anpD Extinouisuinac Apparatus, A. M. 
Clark, Cha: ne.— Dated 11th October, 1875. 

The apparatus brows of a metal case screwing on to the lamp 
and contsining clockwork be ord ony a stop valve for 4 
ting off the gas and extinguishing the light. The clockwork is wound 
up by hand by means of a toot bar, which is also provided with 
match holding fingers for lighting at the same time. 

3528. Preservine Meats, H. Thompson, Islington.—Dated 11th October, 
1875. 

The meats or other articles are introduced in a heated state into mouids 
of tin foil, which are seneey sealed by placing over the bottom, 
when the meat is cooled, a piece of cartheerd, which is then covered with 
> foil, the edges of the tin foil mould being then turned down and 

lued thereto. A plate or stand of cement, glass, earthenware, or other 
Suitable material may, if desired, be then attached to the bottom, the 
whole being afterwards immersed in a glutinous substance, for the pur- 
pose of clos: meh any holes or apertures which may remain in the tin foil or 
other part of the case. 
3500" De arene Oven, W. R. Lake, South 498. —Dated 11th Octo- 
ber, 1875. 

The said invention relates to an improved Dutch-oven constructed to 
utilise directly the action of the current of warm air produced by the 
fireplace, to cause the turning in a uniform and continuous manner of the 
substance to be roasted. The said apparatus is provided with a wheel 
with inclined vanes working like a turbine under the action of the cur- 
rent of warm air from the fireplace. 


4, huilds: 
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3531. Paper, R. Loder, Salisbury-street.—Dated 12th October, 1875. 
The novel a; tions and adaptations of paper as a material to and for 
he purpose of forming coverings, and as a protection to the m in 
ous forms and for various purposes as described and set forth in the 
visional specification of the said invention, the principal features of 
ich are the use and ee ee of suitable paper punctured or perfo- 
ed, and cut or shaped to intended purpose, and suitably treating 
preparing and mounting it as described. 


oes. Brakes, W. Allan, Preston Kirk, Haddington,—Dated 12th October, 
875. 


75. 

The feature of novelty which constitutes this invention is, the arrange- 
ment and construction of the brake apparatus as described. 

3533. Printine Macuines, C. 7. Powell, Handsworth, and J. Dangerfield, 
West Smethwick.—Dated 12th , 1875. 

Im this machine the cases or cylindrical bodies are fed down an incline 
and there checked by a feed lever. When released by this lever the cases 
or other cylindrical bodies fall on to a revolving disc a type or 
sets of , the said disc rolling the said case or cylindrical bodies for- 
ward m its periphery and an adjustable fence, thereby giving the 
im The ink is supplied by a series of rolis. To print labels or 
anything of a flat surface 
stituting a suitable roller or rollers over the dise ype 
order to carry forward the paper away from the machine after it has 
received the impression, 


sees. Speep [npicarors, 8. B. Wier, Shepherd's Bush.—Dated 12th October, 
5. 


The invention consists in the employment of a reciprocating air leew 4 
driven by the object of which the speed is to be indicated, and whic! 
forces air to the indicating apparatus, the peculiar feature of the said 
pump being that the piston Be valves are not made air-tight, by which 
means wear and tear is p ted, and the excessive accumulation of air 
tending to give rise to incorrect indications is avoided. A regulator or 
accumulator consisting of a flexible bag or bellows, or of a rigid chamber 
with adjustable inlet and outlet, is employed in connection with the tube 
leading from the pump to the indicator instrument for the purpose of 
regulating the pressure of air and a eye | the indicator to indicate the 
exact speed of the moving object. The indicating pointer is operated by 
flexible bellows expanded more or less by the compressed air from the 
pump. When it is required to indicate the direct of motion of the 
moving object two bellows are required at the indicator, one turning the 
pointer one way for one direction of motion, and the other turning the 
pointer the other way for the reverse direction. For very high speeds 
a oe valve is employed in connection with the indicating bellows 
to allow the escape of a portion of the to prevent the bursting 
pape i The indication may be registered graphically oa sheet of paper 
or cai 3 
3535. Maxine Lue, J. B. Thompson and W. W. Ladelle, Wraysbury.— 
Dated 12th October, 1875. 
The novelty of the invention consists in the use of a kind of retort con- 
the material to be calcined. By such use certain materials which 

cannot be treated in the ordinary way are made available. 
3536. Excavatine, J. A) King, Glasgow.—Dated 12th October, 1875. 

This invention is designed to adapt cranes of ordinary construction to 
the purpose of excavating earth, and relates to the combination and 
arrangement with an ordinary steam or hand power bogie Sing 
crane of arms or stays, a scoop or bucket, a catch or holding device, anc 
other said arms or stays carrying the scoop or bucket, and being 
moved radially by the lifting chain. The invention is particularly applic- 
able for forming canals and railway cuttings. 

BorrLes AND Stoppers, E. R. Vaughan, Rutland-square.—Dated 
12th October, 1875. 

The bottle is of the shape exhibited in the drawing, without any 
cavity in the neck or side for the reception of the — , the bottle 
js paw ol rendering same unnecessary. The stopper is a solid spherical ball 
of vulcanised india-rubber, coated with a preparation of gelatine, gold or 
silver leaf to prevent any disagreeable taste to the contents of the bottle. 
The advan’ of such stoppers are, that owing to their elasticity they 
can be fo’ through a much narrower neck in ——— to the size 
of the ball than any other kind, thereby enabling the aerated water to be 
bottied under considerably higher pressure without any fear, owing to 
the peculiar construction of the neck of the bottle of the stopper bein 
blown out. These meee are also extremely cleanly, tasteless, an 
inexpensive, The bottle opener is of metal or strong wire, simple in its 
operation, and preventing all contact between the contents of the bottle 
and the hands of the person opening ‘t. 

3589. Conrinvous Ienrtion Fuses, W. A. Leonard, Holborn Viaduct.— 
Dated 12th October, 1875. 

This invention relates, First, to what are known as continuous ignition 
fuses, and consists in making the body or combustible of such fuses 
of a pre tion of soluble cottun similar to that set forth in the specifica- 
tion of letters patent granted to John Arthur Chandor asa communication 
from William a' tus Leonard, bearing date the 27th of October, 1874, 
No. 3717, but of a much lower grade, so that the admixture of resinous 
gums therewith, with a view to check the too rapid combustion thereof, is 
rendered unnecessary. Secondly, to an improved waterproof friction 
match composition applicable to the covering or coating of the improved 
fuse bodies hereinbefore described or other continuous ignition fuses, or 
to ordinary wooden and wax matches. rdly, to certuin peculiar 
mechanical arrangements for propelling and igniting the improved or 
other continuous ignition fuses, and to the application of the same to gas 
burners and lamps of all kinds, cigar lighters and torches, and to other 
purposes of ignition. 

3540. Sounpina, W. Kennedy, Saltcoats.—Dated 12th October, 1875. 

The invention consists in arranging apparatus to indicate the pressure 
at the bottom of the water which it is wished to sound, so that 
the depth may be inferred from such pressure; and for this purpose a 
tube of small bore is connected at its upper end to a pressure gauge of any 
convenient kind, such gauge being placed above the water or in any con- 
venient position, whilst the other end of the tube is at the bottom of the 
water, and is arranged so that the pressure there may take effect on air, 
or other gas or mixture of gases, or on « liquid as much lighter than 
water as possible. 

3541. Enotes, 7. Melvin, Glasgow.—Dated 12th October, 1875. 

A single cylinder is arranged to oscillate on trunnions situated between 
its ends. The ports of the cylinder passages are formed in the cylindrical 
surface of one trunnion, and the steam is admitted to them alternately 
through a valve piece fitted to work on the trunnion, and also formed 
with a neck entered through packing into the inlet pipe. When water 
or other liquid is used as the motive fluid, the combined trunnion box 
and valve chest may be stationary ; but when steam or other expansible 
fluid is used, a slight oscillation is imparted to the valve chest to obtain 
an effect equivalent tolapand lead. In another modification the ports 
of the cylinder passages are formed in a flat face on the trunnion at right 
angles to its axis, and the neck of the valve is entered into the inlet 
passage, both being coneentric with the same axis. When steam or 
other expansible fluid is to be used with this modification, the slight 
additional oscillation of lap and lead is imparted directly to the valve 
piece, which has attached to it a rod passing out through a stuffing box 
on the inlet pipe. 

3542. Lockina Apparatus, H. R. Newton, Seymour-street.— Dated 12th 
October, 1875. 

The invention consists in inserting an apparatus in the service pipe 
between the main and the house, and placing within the flanged or un- 
flanged metal boxes or barrels of any size or shape, and which can be 
firmly united and locked together, the diaphragms, screw filters, and 
screw regulators that are to produce any required adjustments, 

3544. Woven Fasrics, W.S. Berry and J. 8. Jackson, Manchester.—Dated 
12th October, 1875. 

The object of this invention is to produce from cotton alone woven 
fabrics in close imitation of elysians, witneys, beavers, petershams, 
friezes, meltons, venetians, twills, pilots, astracans, and other woollen 
cloths of a similar character. 


Oe eres Macuiyes, J. Howard, Bedford.—Dated 12th October, 
1875, 


The First part of the invention is designed to secure a more perfect 
action and bring under the control of the attendant the gathering and 
raking appliances used for the double purpose of drawing the crop toward 
the knives and raking the corn off the platform after being cut. The 
Second part of the invention is designed to remove the objections to the 
present form of driving gear, which is liable to get choked with dirt or 
stones. The Third part of the invention is designed to obtain a more 
advantageous position for efficiently working the gathering and raking 
arms or appliances. 

8546. Sewineo Macuines, J. A. Blacklock, Tottenham Court-road, and W. 
G. Appleford, Regent-street.—Dated 12th October, 1875. 

The invention has for its object improvements in sewing machines, 
whereby it is rendered impossible to drive the working parts thereof in 
the wrong direction. 


3547. Syrinaina, 7. Fuller, New Shoreham.—Dated 18th October, 1875. 

This invention relates to means of utilising any existing source of heat 
for the purpose of heating, to the exact temperature required, the water 
used for syringing or watering in greenhouses, conservatories, or forci 
houses, during its panna Yeon the supply tank to the hose throug’ 
which it is directed upon the plants. Cold water from the supply tank 
is made to circulate in a worm or pipes within or Pe agers or 
chambers in communication with a boiler, or in jackets wii or sur- 
rounding hot water or air stoves ; the supply of hot water or the heat 
being so regulated that the cold water from the tank issues from the 
— the precise degree of warmth required for watering the 
P 3 4 














they remove the adjustable fence and lever, sub-) 
carrying the in 





$548. Raistna Sunken Vessexs, J. W. Couchman, Tottenham.—Dated 
13th October, 1875. 


A . 
The invention consists in the employment of bags suitably distributed 
in the interior of the vessel, and connected together so as to admit of 
their being erga i agen. atmospheric air forced intothem, whereby 
water is fo! out of vessel, and its specific vity becoming dimi- 
nished it is caused to rise in the water in which it isimmersed, or it is 
prevented from sinking. . 
$550. Rarsine anv Fioatinc Susmercep Suips, 7. A. Dillon, Lower 
Sherrard-street, Dublin.—Dated 13th October, 1875. 
akties and ees tnt saaeet _ floating sunken _ and 
generating an condens , Vapour, or , or 
chemical, singly or in wins soe into the ship to S raised, for the 
— of expelling or freezing the water contained in said ship, and so 
rendering it specifically of lighter guy than the surrounding medium, 
and when in obedience to natural laws it rises to the surface, inducing it 
to enfold itself automatically or otherwise in a waterproof mantle or 
buoyant support, so aa to prevent the water from again entering. 
$551. Pouisuinc Boots anp Suoss, J. Somerville, Edinburgh. — Dated 
18th October, 1875. 

This invention consists in the use of a revolvi 
formed of a short central aymatel brush, fixed on a fast driving 
spindle, having two disc-like brushes with large central eyes fag | over 
it, one at each end, with their brush surfaces towards each other, closest 
near the centre and widest near the rim, leaving a conoidal space for the 
upper surface of the boot or shoe to enter and be brushed by the pressure 
of. the helical or other springs behind the disc or side brushes, and under 
a@ pressing board placed below the said space, and on which the operator 
sets the sole of the boot or shoe while he is pushing it out and in between 
the brushes, so as to be thus cleaned and polished ; the back part or heel 
being turned round and simi‘arly pushed into the space between and up 
against the brushes. 


8552. Propve.uina, FE. J. Farries, College-hill.—Dated 13th October, 1875. 

The object of this invention is to proeet carriages and boats by means 
of a combination of cranks and toothed gearing, assisted by a ‘ly-wheel 
and actuated by a treadle motion with the assistance, when required, ef 
manual power imparted by means of a winch handle. 

3558. Fivisnine Faprics, R. Dutton and W. Renshaw, Salford.—Dated 
13th October, 1875. 

The fabric is operated upon by two or more waxing rollers; underneath 
these waxing om is distended a sheet of india-rubber, leather, or any 
other kind of cloth or fabric, over which and under the waxing rollers 
the pile fabric passes to be waxed ; then it is taken over a roller or bar, 
over which a circular brush roller rotates; then under another roller, ana 
after which under the pegging bar, leaving which it passes under a roller 
and over another roller fitted with adjusting screws, and under one or 
more endless crossing belts, each furnished with crossing or ‘ bossing” 
blocks of wood coated with a composition which is made of pulverised 
minerals and glue or gum. ‘These blocks act upon the pile in the direc- 
tion from selvage to selv: of the fabric, which passes onwards to the 
draw-through roller and afterwards wound up in the usual way. 


83554. Drepoinc Macuines, BE. Muir, Manchester.—Dated 13th October, 
1875. 


brush or brushes, 


_ The features of novelty in this invention consistin mounting the frame- 
work carrying the endless chain and dredging buckets upon trunnions 
working in suitable bearings so as to afferd facility for turning such 
framework upon its axis to adjust the angle and depth of working of the 
buckets, and also to render it practicable to take the dredging machine 
beneath canal bridges and other low-lying structures which it has 
hitherto been impracticable to pass. 


8555. Furnaces, 7. Snowdon, Great Russell-street.—Dated 13th October, 
1875. 


Transverse bearing and rocking bars with alternate projections and 
hollows are the essential feature in this invention. 

3557. Tusutar SrructurEs FOR COMMUNICATION UNDER WATER, H. N. 
Maynard, Crumlin.—Dated 12th October, 1875. 

According to this invention a tubular structure is employed consisting 
of an inner and an outer wreught iron tube connected together in lengths, 
which are floated out into position and then sunk to the bed of the sea 
by building up the annular space between the tubes with brickwork. As 
each length is sunk it is bolted to the length previously sunk. 

3558. Lirrive anp Hotpine vp Skirts, Z. 8. Kerr, Ladbroke-grove-road.— 
Dated 13th October, 1875. 

This invention relates to devices for lifting und holding up the skirts of 
ladies’ dresses in walking. The said invention comprises the employ- 
ment of a belt provided with cords connected with the skirt of the dress, 
and so arranged at the front of the same that by drawing the free ends of 
the said cords the skirt will be raised. 

3559. Sart Cake, 7. Norman, Runcorn.—Dated 14th October, 1875. 

This relates to the direct action process of making salt cake, and con- 
sists in employing an endless travelling band on which the salt to be used 
in the converting chamber is dried by means of an oven; vibrating or 
rotary cutters being employed to cut the salt into suitable sized pieces. 
In another modification the endless chain is formed of moulds, and a 
vibrating presser piece is employed. 
$560. Pianina Macuines, 7. Smith, Liverpool.—Dated 14th October, 1875. 

This relates to planing machines having two tables to which to-and-fro 
motion is given, the upper table also having a motion about a vertical 
axis; and consists: -- First, in giving the axial motion to the upper 
table by gearing or mechanism at or near one or both ends of such table. 
Secondly, in employing compensating gear to graduate the axial motion 
between the speeds given by the change wheels. The improvements are 
applicable to existing machines. 

3561. Surracina Stone, W. Henderson, Glasgow.—Dated 14th October, 
1875. 


‘ 

This invention relates to improved machinery specially adapted for the 
application of a multiple graduated diamond tool for dressing or surfacing 
stone, marble, and similat materials, the said tool being by preference of 
the kind used in No. 1509, of 1875, 

8562. Tianrenina Driving Banps, J. Taylor, Rochdale.—Dated 14th 
October, 1875. 
The band, cord, or chain, is caused to pass, when at or near its lowest 
int, over a small grooved pulley and under another, these two pulleys 
Being mounted one at each end of a lever. The said lever has a central 
boss which is keyed or otherwise fixed at or near the inner end of a short 
transverse shaft supported in suitable bearings. On the outer end of this 
shaft is keyed or fixed a hand wheel or lever, by turning which the first 
named lever may be caused to swing on its fulcrum, and by raising one 
ooved pulley and depressing the other, the band, cord, or chain, will be 
rought to the required state of tension. 

3563. Boxes, P. Jensen, Chancery-lane.—Dated 14th October, 1875. 
Making cigarette covers or cases of metal from which the several pieces 


of paper can be withdrawn when required, by means of a button sliding | 


in a groove. 
3564. Poriryixc Water, W. Durham, Currie. — Dated 14th October, 
1875. 


The feature of novelty which constitutes this invention is purifying 

water by subjecting it to the treatment or processes described. 

3565. Screw Propetiers, 2. Henderson, Timsbury.—Dated 14th October, 
1875. 

In the case of screw propellers, the surfaces of the screw are raised in 
ridges at an angle of about 40 degrees more or less on the forward pitch 
of the blade, the ridges radiating from the centre of the —— shaft. 
Each ridge is tapered to a point on the forward edges of the blades, in 
order to facilitate the entrance into und the passage through the water, 
the loss of area thus incurred being compensated for by continuing the 
ridges to the same extent beyond the back edges of the blades. In the 
case of paddle-wheels and water-wheels, this invention is carried into 
effect as follows: To the floats, paddles, or boards are attached ridges, 
having an angle of about 45 degrees, running at right angles to the shaft 
of the wheel. s 
3567. Sroots, F. R. Baker, Birmingham. —Dated 14th October, 1875. 

One part of this invention consists in making spools or reels of a paper 
barrel and metallic ends, and connecting the metallic ends to the said 
paper barrels. The metallic ends are formed from circular discs of thin 
sheet metal having serrated or undulated edges. The centre of the disc 
is pierced, and an inner collar made at the piercing, and the serrated 
edge is turned inwards so as to form a hollow flange, the inner edge of 
which is serrated or undulated. The metallic end is fixed to the paper 
barrel by closing the serrated or undulated edge of the flange upon the 
paper barrel. Instead of fixing the metallic ends to the paper barrel by 
the serrated edges of the former, short collars may be used. Another 
part consists in wenaey 3 and attaching paper ends to paper barrels, In 
this case the paper are made of two discs of different sizes riveted 
or otherwise connected together. The inner disc, which is thicker than 
the outer disc, constitutes a bearing or collar, which enters the end of 
the paper barrel and is secured therein by glue. 

8568. Feepino Borrrties, R. Phelps, G. Phelps, and C. W. Phelps, Birming- 
ham.—Dated 14th October, 1875. 

This invention consists of an apparatus to be applied to the elastic 
tube of the said f bottles, for the purpose of 
tity of liquid food 
said tube. The apparatus 
the elastic tube, and having within it a sliding valve or pressing plate 
worked by a screw. By turning this screw by a milled head the valve or 
Peer be made to com the elastic tube between itself 
pce Pv. liquid food throagh the take pletely close the said 

ube or com e! e 
tube. By means of a lateral opening in the frame the apparatus may be 





readily placed 
latter from the ft 
3589. Umpretias, 7. Warwick, Aston.—Dated 1th October, 1875. 

According to this invention the notch rings of top notches and runners 
are made from sheet metal by ta’ a circular disc notched at its edges 
with semicircular notches, turning up the edge of the disc, and doubling 
the branches formed by the indeniations i ds and ds so as to 
produce when the central flat part of the metal.is removed a notched and 
g d ring. Anoth 17 ists in making the grooved of 
runners and top notches from trough-shaped wire cut into lengths beat 
into rings and the ends brazed. 

8570. Finisuina Woven Fasrics, J. Schofield, H. Gledhill, and H. Watson, 
Sowerby Bridge.—Dated 14th October, 1875. 

This invention consists in the employment of one or more perforated 

ao b orp capable of “ne in anc lantin beg the = wash- 

ng an ap tus. The fabric after leavin; e was) appa- 

ratus is pees Bo sat guide rollers around the said perforated eglindace, 

the guide rollers being arranged so that the fabric may embrace as much 

of the ci f of the cylinder as possibl 

3571. Parerine Prece Goons, J. Walsh, and C. W. Stead, Halifax.—Dated 
14th October, 1875. 

This invention relates to the folding and introducing of papers between 
the folds of fabrics “petra to pressing them, and consists of suitable 
framework, on w are mounted (on axes so as to be capable of rotating) 
two or more hollow cylinders or steam-tight boxes so constructed and 
arranged that steam or hot water may be passed through them. 

3572. Cor Tuses, &. Knott, Oldham, and J. B. Harrison, Oldhan.—Dated 
14th October, 1875. 

This invention consists in the use of a spindle revolving within dies, 
aad ae which the = or other material is wouad, taper tubes 
being » hegre. from pol strips. The fed material is in strips partially 
severe 
3578. Cieanine Tin Prates, L. Griffiths and R. Lewis, Swansea.—Dated 

14th October, 1875. ° 

The object of this invention is to tes a machine which wiil rapidly 
and efficiently clean the surfaces of tin plates after they have left the 
hath. The plates are passed by means of chains through a box containiag 

ran, 

3577, Wevpep Iron Touses, W. Brownhill and T. H. Smith, Walsall.— 
Dated 15th October, 1875. 

The object of this invention, as comprehended in the application for 
letters patent dated the 27th of September, 1875, No. 8368, is to take 
advantage of the heat left in strip iron after it has been reduced by roll- 
ing and skelping, by taking the strips or skelps as formed-and passing 
them into a suitable furnace to be withdrawn when at a welding heat (by 
gto from the other side of the furnace, te the action of the rolls, 

ies, pliers, or other appliances fer forming the same into welded or open 
jointed tubes, q 
3580. Firevicuters, W. Cole, [lfracombe.— Dated 15th October, 1875. 

This invention relating to the manufacture of an instantaneous fire- 
lighter consists in making the same of turf, peat, or bog, and in saturating 
+ = ha cg with mineral or vegetable cilin combination with rosin, 
pitch, or tar. 


oe Hypravtic Cranes, J. B. Fenby, Yardley.—Dated 15th October, 
1875. 


on or removed from the elastic tubs without removing the 
‘eeding bottle. 











This invention consists in economising power in hydraulic cranes and 
other hydraulic machinery by introducing into the said machinery appli- 
ances for obtaining a diff tial action, and thereby adjusting at pleasure 
the expenditure of the power tothe work to be done. According to one 
improvement, two hydraulic cylinders are arranged in the same line, 
their pistons being geared together. The cylinders are of different 
diameters, and the sectional area of each piston rod has a definite 
ratio to the sectional area of its piston. By means of valves the cylinders 
may be put into communication with a hydraulic accumulator or with an 
exhaust cistern, and by properly working the valves water under pressure 
can be made to operate upon the pistons in the two cylinders so as to 
produce a series of powers either in regular or irregular progression, the 
amount of water under pressure delivered from the accumulator being in 
each case in exact proportion to the power obtained. Another of these 
Fp snarpowed consists in arranging three single-acting cylinders of 
different sectional areas in the same line for obtaining by different com- 
binations seven varying powers. An arrangement of valves for workin 
the cylinders and also gearing for opening and closing the valves an 
indicating mechanism for indicating the position of the valves are 
described. 

3586. Tir Fasteners ror UmBrELLAS, R. Lublinski, City-road.—Dated 
15th October, 1875. 

Thia invention consists in placing a ferule round the stick of the 
umbrella, parasol, or sun shade, on the outside of which is fixed a grooved 
collar, the ch 1 being sufficiently large as to take in or enclose the tips 
of the umbrella, parasol, or sun shade. On the periphery of the ferule 
the inventor cuts a three-thread screw, on which the grooved collar works, 
and when the umbrella or other article is not in use, and when it is desired 
to secure the tips, the collar is turned a portion of a revolution which 
catches hola of the tips, and they are securely held in the grooved channel 
before mentioned. 

Davit, G. Graham and R. A. Ailardyce, Queen Victoria-street,— 
Dated 15th October, 1875. 

This improved davit is curved inboard so as to allow the entire breadth 
of the boat to hang inside the perpendicular line of the ship's rail. It 
has the ordinary davit head which projects outwards sufficiently to lower 
the boat clear of the ship’sside. The hoisting will be done in the ordinary 
manner, and with hanging stoppers and levers the boat will be brought 
into the required position, the slipping of which stoppers and levers 
allows the boat to swing clear and ready for instant lowering. 

3593. Hypravutic Macuinery, 4. 2. Brown, Edinburgh.—Dated 16th 
October, 1875. 

The novelty of this invention consists in working the scenes and other 
stage effects in a theatre, as well as ventilating and providing against 
as by means of hydraulic machinery, thus dispensing with manual 
labour. 

8598. Air Compressinc Encines, M. Benson, Southampton-buildings.— 
Dated 16th October, 1875. 

This invention consists in giving the steam valve or valves a combined 
longitudinal and transverse motion forregulating the supply and pressure 
of steam to direct-acting pumping engines, for regulating or governing 
the motion of the piston to the required speed. Also‘valves for regulating 
the discharge of water from the cataract cylinders used for regulating the 
motion of the main steam valve. Also in the manner of constructing 
and arranging steam moved valves and working the same for reducing 
the motion of the pistons of the engine and pump to prevent the pump 
valve from knocking when the motions of the pistons are reversed. Also 
in the manner of arranging and constructing a series of air compressing 
cylinders in the same machine, by which the air is comp to the 
required pressure before it is discharged from the machine. Also in the 
construction and arrangement of the valves of pumps and vacuum 
chambers therewith and supplying the air chamber with air by a aystem 
of valves worked by the main piston of the pump, and manner of work- 
ing a pump piston of two areas, and g the suction and delivery 
valves th ith for i in construction and repairs. 

3599. Bucktes, A. M. Clarke, Chancery-lane—Dated 16th October, 1875. 

The invention relates, First, toa rein or other small strap buckle for 
harness, so contrived as that it fastens itself upon the straps and makes 
the loop without sewing ; pert to a rump buckle for —— three 
or four strap ends together ; and Thirdly, to a kind of clamp noble for 
splicing two straps together, designed mainly for tugs and other heavy 
straps. 

3623. Propetine Vessets, H. R. Lumley, St. John's Wood.—Dated 19th 
October, 1875. 

The inventor applies screw propellers to each side cf a vessel beneath 
the water, the whole length of the vessel or any shorter length desired, 
on-each side of the keel, and as many more rows of screw propellers 
upwards, one row over the other, as may be desired. 

3760. TrEeaTMENT oF A Fiprovus Material, L. L. Péaud, Boulevard Saunt 
Denis, Paris.—Dated 29th October, 1875. 

This provisional ‘specification describes the treatment of the aquatic 
plants of the willow family, and particularly the epilobium hirsutum 
es 80 as to obtain a fibrous material for spinning and 
weaving. 











3790. Sus-aquzous Tunnets, G. Raynor, South Hackney.—Dated let 
November, 1875. 

This invention relates to the construction of tubular tunnels through 
seas, rivers, &c., along the bottoms thereof, or in courses excavated or 
otherwise levelled therein, and provides for the construction of the tube 
forming the tunnel in short lengths or sections, the ends of each such 
section being closed so as to be water-tight, it is lowered into its place, 
and there secured by bolts and rivets to the ing section, after 
which the bulkheads adjoining the previously executed work are 
removed, and free communication established with the farther end of the 
section previous to the next one being attached. 


AGA s, Seneee, W. R. Lake, Southampton-buildings.—Dated 8th April, 





The present invention relates to improvements in the class of 
known as pyrotechnic night signais, aud is d ed to be used as such 
in connection with any public or private system or code in which 
colours or combination of colours are em: ed to represent 
numerals or letters, and Y tnvelfigent said characters thus represen’ 
are rendered the media of intelligent communication. In the da; 
any information which the code or system of signals is susceptible of 
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ting a 
fil ie agg epee: ed or any series of them in succes- 
don. information they are thus caused to —_ or —- is 
ey or are 
with system or code in connection with which they are used. 


1517. Lastixnc Boots anpSxoes, C. M. Hinckley, Boston, U.S.— Dated 10th 
April, 87 


6. 

This complete specification describes this invention as follows :—The 
of this machine is to supersede hand labour 

edi akd chssen, not by stretching the entire upper over the boot, as is 
customary in most lasting hinery, but by tching such upper at 
one point at a time only, ea, as is now accomplished by hand 
labour; a second object of this machine being to tack the upper to the 
last at the point where, and at the time when, the said upper is stretched. 
The inventor stand adapied to ca jack mounted upon the 

to 
ke: 





top of an adjustable post, an carry a last, over which the 
upper is to be stretched and tac or “ lasted;” secondly, of a vibratory 
or swinging beam or carriage, carrying at top a head, which is provided 
with an elastic adhesive pad or cushion, and so disposed with respect to 
the eg wy or the gauge or stop which determines the position of 
such with each forward swinging motion of the beam and head 
the pad wipes against the upper at one point and stretches it over the 
~ the last; Thirdly, in the combination, with the swinging beam 
an 

mi 





its head, of a reciprocating bolt or tack-driver, operated by suitable 
in such manner that, as the stretching head of the machine 
reaches its extreme outward position, the driver descends and drives the 
tack the upper and into the last. 
1587. Awvis ror Parer Cartrivces, W. R. Lake, Southampton-build- 
ings.—Dated 11th April, 1876. 

This invention relates to anvils for use in paper shell cartridges, and 
consisting of a conical head and stem, the top of the former provided 
with a groove which is continued down one side of the head and stem. 
1546. Rerriceratine or Coottnc Apparatus, W. R. Lake, Southampton- 

butldings.—Dated 11th April, 1876. 

This invention consists in the combination with a provision chamber of 

a ry tar ng melting ice reservoir; also in the combination with a 


self-feeding melting ice reservoir of an air distributor connected to 
an air forcing a tus ; further, in the combination with an hermeti- 
cally closed provision chamber of an ice reservoir situated within the said 


provision chamber, provided with openings for the escape of the cold air; 
also in the combination with a hermetically closed provision chamber of 
a partition which divides the suid provision chamber in two compart- 
ments; further, in the combination of an air distributor situated in the 
ice chamber below the bottom of a railway carriage or van, with an ice 
feeder extending up through the interior of the said carriage or van, and 
with an air forcing and suction apparatus. 

1556. Heatine Arr, C. Thronger, Ontario, Canada.—Dated 12th April, 


The invention more particularly relates to a device by which the air 
supplied to the furnace is first heated by being conducted before reaching 
the furnace into achamber having tubes arranged therein through which 
the amoke passes as it escapes from the boiler. Instead of or in addition 
to the smoke the exhaust steam from the engine may be used. 

2711. Store Breakinc anp CrusHinc Macuines. W. Haden, Markyield, 
Leicester.—Dated 21st July, 1875 

This invention has for its object increasing the durability in wear of 

the known as the “swing jaw” of stone breaking and crushing 
, thereby effecting a great saving in the expense ordinarily 

incurred in refitting or replacing the worn-out swing jaws. 

38655. Castors, J. Lillie, Manchester.—Dated 25th September, 1875. 

The features of novelty in this invention consist in employing by 
preference three balls of small diameter mounted loosely upon spindles, 
which are not only capable of revolving on their horizontal axes, but of 

turning in a horizontal plane round a vertical axis in sujtable 
recesses formed in a framework or casing. The balls which thus occupy 
the centre of these recesses form a tri to receive the weight to S 
carried castor, and project sufficiently far out of the recesses 
to rest upon a ball of larger diameter which constitute the main rolling 
surface. improvements are also applicable to turntables, locking 
apparatus of vehicles, and for similar friction reducing purposes. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE reduction in the prices of the leading qualities of Stafford- 
shire coal, which many traders had expected would have been 
declared before ae last, has now been determined upon. 
At a meeting at Dudley on’Friday of the Coalmasters’ Association 
of South Staffordshire and East Worcestershire. with Mr. E. Fisher 
Smith, the president, in the chair, it wasresolved to reduce furnace 
coal east of Dudley 2s. per ton, making the new prices 11s., on 
and after May Ist. It should be again explained that the Cannock 
Chise colliery owners do not now form part of the association. 
This is the quotation at which the same product stood from the end 
of June last until October; and colliers’ wages will be brought 
down to the level which they occupied during those months. Such 
a reduction in wages comes about under the terms of what is 
known as the Birmingham agreement. 

Colliers’ wages have now been dropped in respect of actual 
money payment to as low a figure as under that agreement they 
can reach. They stand at for thick-coal colliers, 3s. 6d. per day, or 
stint, which means a certain quantity of work; and thin-coal 
colliers, 2s. 9d. 

When the 2s, was put on in October last, no advance was made 
in the price of coal. Hence, there are ironmasters who still argue 
thet buyers have no right to look for a reduction in prices con- 
sequent upon this drop in coal. This contention is not conceded 
by buyers, and their — is strengthened by the action which 
was taken by two well-known ironmaking firms the next day after 
the Dudley meeting. Messrs. E. P. and W. Baldwin, together 
with the Hope Company, boldly declared a drop in their finished 
iron of 20s. per ton. Each firm alike are makers of best sheets, 
and the Hope Company produce also first-class bar iron. 

The reductions were well received on ‘Change in Wolver- 
h ton on Wed y, amongst the merchants and consumers of 
finished iron then present; and it was held that the ease in the 
market could not end there, but that firms of even more 
importance in the industry, and whose products embrace all the 
varieties of size made in South Staffordshire, must follow suit. 
Until the reductions shall have become more widely applicable, 

ers generally declined to operate. 

+ was officially announced that a drop in marked iron of £1 a 
ten would be declared on the 1st of May, making marked bars £9. 
A meeting of the South Staffordshire Ironmasters’ Association 
determined to reduce blast fnrnacemen’s wages 10 per cent. also on 
the 1st of May. 

There was much discuesion this, Thursday, afternoon relative to 
the competition to which the ironmasters in this district are still 
exposed—a petition which is experienced disagreeably near 
home in some of the heavier as well as in some of the lighter 
classes of the products of the mills ard forges. We have for some 
time had to face the Belgian nail rods, and certain other small 
sizes of iron required by the local hardware producers, and when 
flitch — have been required for erection here it has now and 
again been found practicable to get them on better terms from the 
Belgian than from the English mills. To-day it is pointed out 
that a Birmingham firm having occasion greatly to enlarge their 

ined estimates from both home and foreign ironworks 
for quotations for iron girders, upon which fire-proof cement 
floors.are to be carried. These girders, known as 4in. H iron, and 
in sections somewhat resembling double-headed rails, were sup- 
plied by a Selgian firm at £3 per ton, delivered, less than was 
asked by our own makers. This occurring at a time when it is 
likewise proclaimed that the joint railway station, now in course 
of erection in Glasgow, is being wholly built of Belgian iron, and 
that in that transaction alone 10,000 tons have been lost to the 
English maker, led this afternoon to the utterance of some 
ee 4 that ~~" — pee oe do more _ a has Aw been 
in way ringing down worki ar ore we 
have effectually beaten off our opponents. _— er 

Under these circumstances the addendum to the resolution of 
the coalmasters at their meeting at Dudley, on Friday, was 
warmly approv From no arrangement and from no condition 











of things are the chief industries of this part of the kingdom now 
suffering more than from the short hours which are being worked in 
themines. When the coalowners resolved to reduce coal, and con- 

uently colliers’ wages, the meeting further agreed that if the 
colliers preferred to work 14 hours extra per day their wages 
should be increased in propertion ; and it was explained that the 
extra 1} hours would make a day’s labour of ten hours, less half- 
an-hour for meals. No apprehension was expressed to-day that 
vhe colliers will decline to work at the reduced scale of wages, 
though there was very little expectation indulged in that for the 
present they will agree to any terms which are likely to lengthen 
the subsisting working time. That, however, the need exists for 
such an alteration as the coalmasters would bring about, all ms A 
more, no one was found to deny that the alteration will, ere long, 
be absolutely necessary if any reasonable amount of business is to 
be kept in the district. The addendum to which attention is here 
called was regarded as the first movement towards the much 
needed change. 

Vendors of pig iron were very anxious to book orders to-day, for 
recent sales have been much under the average. In the hope of 
doing business low prices were quoted upon most hands—prices 
which at the best yield only an interest upon capital, and in other 
cases are a positive loss. Thorncliffe pig iron was quoted at 
£3 12s. 6d., short weight delivered. At that price consumers 
would not look at it. Thorncliffe is excellent iron, for it is made 
up of one-third Cumberland, one-third black-band, and the other 
third Northampton ore. £3 10s., therefore, for such a quality is 
a low figure. Yet that quotation was too high, and no sales worthy 
of record were announced. What is true of Thorncliffe is true of 
almost every other class of pig iron offered to day. 

Mr. H. Johnson, the engineer to the Sandwell Park Colliery 
Company, has issued a report on the progress of the works at the 
company’s colliery, in which he says that the second shaft, 15ft. 
in diameter, reached the thick coal on the 5th instant, and that 
both shafts are nowincommunization. This shaft was commenced 
on the 24th June, 1874, having therefore occupied only one year 
and nine months to sink, and Mr. Johnson is gratified to be able 
to state that not a single accident to life or limb has occurred 
during the time. In consequence of the restriction by Act of 
Parliament to the employment underground of only twenty persons 
at any onetime ina single shaft, the underground arrangements have 
necessarily progressed slowly, but that restriction is removed. The 
large winding engines and boilers and other surface works are fast 
approaching completion, and will be ready by the time the under- 
ground approaches to the second shaft are finished. Since the 
engineer’s last report, dated Ist January, two west gate-roads have 
been driven for a distance of about 300 yards; two gate-roads to 
the east for about 60 yards; and two gate-roads to the south for 
about 60 yards. Thenorth gate-road, which was driven 834 yards, 
will now be resumed, and the gate-roads before referred to as going 
to the east, west, and south, will all be continued. The quality 
and thickness of the coal in all the gate-roads continue of the most 
satisfactory character. 

A meeting of the Hampstead Colliery Company, which nearly 
adjoins the Sandwell estate, was held to-day in Birmingham, and 
satisfactory progress was reported in the sinkings which are being 
conducted there also. 

A few years since the Fair Oak Colliery Company commenced to 
sink a 12ft. shaft about four miles from Rugeley. The shaft was 
carried to a depth of 250 yards, and 100 yards of the strata con- 
sisted of Bunter conglomerates, so intensely hard that blasting 
was necessary throughout. At the depth of 200 yards the sinkers 
came upon what appeared to be, judging from lithological 
structure and the contained fossils, upper coal measures; but as 
coal was not found after the sinking of another 50 yards, the works 
were suspended, Up to this point there had been an outlay of about 
£100,000. A short time since the company commenced boring on 
another part of their estate, and about the middle of last week coal 
was touched at a depth of 130 yards, It has been proved to be an 
excellent seam 5ft. Gin. in thickness. Other borings are going on, 
and it is confidently expected that the costly shaft already 
mentioned will be in the end utilised. 

The well-known screw firm of Nettlefold, on Wednesday, 
announced a reduction in the price of iron wood screws equivalent 
to 124 per cent. upon the net, Paris points, or wire nails, are 
reduced 1s. per cwt.; annealed iron wire, 15s. to £1 per ton; and 
galvanised telegraph wire, 11d. per bundle. 

A petition for liquidation has been filed on behalf of Messrs, 
Knowles and Co., japanners and tin-plate workers, of Wolver- 
hampton. The liabilities are estimated at about £12,000, and the 
assets are not inconsiderable. Mr. W. G. Dixon, accountant, 
Birmingham, has been appointed receiver, and is investigating the 
affairs of the debtors. 

The Birmingham Tramways and Omnibus Company, Limited, 
has just been started. The company has been projected for the 
oe po of maintaining and developing the tramways in Birming- 

am and its suburbs, the present company having been unable to 
raise the necessary capital for equipping and working the new 
line from Monmouth-street to Kirby’s Pool in the Bristol-road. 
The promoters have arranged for the purchase and amalgamation 
of the present tramway company and of the omnibus business 
successfully carried on by Mr. William Mayner, who has under- 
taken all the details of the administration of the new company’s 
business, 

The prospectus has been issued of the Birmingham Roller Skate 
and Rink Company, with a capital of £50,000. The objects of the 
company are to acquire the right to any existing or future patents 
for ice or roller skates, and to manufacture, grant licenses and 
concessions to use or hire, and generally to carry on the business of 
rink skate manufacturers and dealers. It is also proposed to 
carry on the business of contractors for the construction and pro- 
moting of skating rinks or clubs, and for that purpose to acquire 
any patents in connection with the construction of skating rinks, 
and generally to carry on the business of rink proprietors. The 
company has acquired the several patent rights in England and 
other countries, and the skate-manufacturing business of Mr. 
George Keel, of Birmingham. 

The third annual conference of enginemen was opened in 
Birmingham on Wednesday. Mr. Magee, Durham, presided, and 
there were present delegates from North Staffordshire, South 
Staffordshire, Shropshire, North Wales, Cleveland, Forest of 
Dean, West Yorkshire, kc. The secretary’s report for the past 
year stated that it was tobe greatly regretted that trade still con- 
tinued depressed, and reductions of wages the order of the day. 
During the past twelve months the enginemen had been no excep- 
tion to the rule in this respect. Instances of this and the amounts 
which had been paid to the men from the society were cited. The 
report went on to refer to similar cases of reduction of wages at 
Durham and Northumberland, and concluded by stating that at 
the last conference there was a membership of 3610, and a capital 
oO . Now the membership is 3576, and the capital 
£3308 5s. 1d., a decrease in members of 34, and an increase in 
funds of £308 5s. 1ld. The report was adopted, and the con- 
ference proceeded to consider amendments in the rules, a subject 
ey the greater part of the day. A public meeting was held 
at night, under the wr of the Mayor of Birmingham. 

Sensible progress has been made in the preparing for the show 
the seventy-five acres of land taken for the exhibition, which opens 
on the 19th July, of the Royal Agricultural Society, in Birming- 
ham. The limits of the site have been defined by stout wooden 
palings, or by rows of excellently contrived sheds, built with due 
regard to solidity, drainage, and ventilation. One pleasant thing 
to notice in connection with these sheds is the peculiar care which 
they have taken of trees which were sadly in the contractor’s way ; 
not a sprig, however, seems to have been injured, the sheds being 
built around them with careful regard to the integrity of their 
branches. They will repay the care taken of them, and will, as 
they raise their heads above the long lines of sheds, and put on 
their summer dress, help to break the timbered monotony of those 
not over-picturesque buildings. Altogether, the progress, so far, 


is most creditable to the energy of the secretary, Mr. Lythall, and 
that of Mr. Penny, the centractor. The architect and surveyor is 
Mr. George Hunt, who was appointed by the Agricultural Society. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


So far as any real business transactions are concerned, there is 
little or nothing to report in the iron trade of this district, and in 
all branches there are complaints that for years past there has been 
no such general cessation of the demand as is being experienced at 

resent. Notwithstanding the low points to which prices have 

allen, which in many cases can be anything but remunerative, no 
one seems disposed to buy beyond the smallest possible quantities, 
and it is doubtful whether a further considerable reduction on 
present values would bring forward more business to any material 
extent, as the requirements of both founders and forge proprietors 
are really so small, that there is virtually no market at present 
for the raw material. There was a remarkably good attendance 
at the Manchester weekly meeting on Tuesday, but I could not 
hear of anything of importance being done. Some makers of pig 
iron are securing no orders, notwithstanding that they are now 
offering at lower prices, No. 3 foundry delivered into Manchester 
district being quoted at 60s. per ton, and No, 4 forge, 59s. per 
ton, and there is no doubt they would be open to offer at lower 
figures than these were there any chance of business being done. 
Middlesbrough makers have been competing very keenly in this 
district for any little orders that are to be secured, and I have 
heard of one small Jot of No. 3 foundry having been booked at 
something like 56s. per ton net cash delivered free, whilst forge 
iron is being offered at less than 55s. per ton. Manufactured iron 
is in quite as depressed a condition as the raw material. Nominally 
prices remain at about £7 5s. to £7 10s. per ton for ordinary iron de- 
livered into the Manchester district, but there is no buying going on. 
So far as the various ironworks are concerned, they fully reflect 
the depression in the market. Furnace proprietors have very 
great difficulty in keeping half their plant going ; forge proprietors 
and founders are so short of orders that in some cases they are 
partially stopped, whilst some of the engineering firms are —_ 
working for stock in order to keep their establishments employed, 
and it is only amongst cotton machinists that anything like activity 


prevails, " 
Except that there has been a little extra demand for coal in the 
district immediately affected by the strike at several of the Lan- 
cashire pits, there is no improvement to report in the general trade. 
All descriptions of round coal continue in very limited demand, 
and there is a good deal of competition for what business there is 
to be done. No alteration has been made in the nominal list rates, 
but there is so much want of firmness amongst sellers, as a rule, 
that buyers who have anything like good orders to place in the 
market have not much difficulty in obtaining concessions. The 
average pit prices in the Wigan district, so far as they can be ascer- 
tained, may be given at about as under: -Arley Mine coal, 10s. to 
lls. 6d. and 12s. per ton, according to quality ; Pemberton four 
feet, 9s, 6d. to 10s. 6d.; and common coal, 7s. 6d. to 8s. 6d. per ton. 
Burgy generally meets with a fair demand, and prices are tolerably 
steady at from 6s, to 6s. 6d. per ton. The small supplies of slack also 
meet with a ready market at prices ranging from 4s. 6d. to 5s. per 
ton, although in the Manchester district there are still one or two 
considerable stocks which are held in the view of an upward ten- 
dency in the market. . < 
The shipping trade continues very dull; there is very little in- 
quiry for best coal, the small amount of business doing being mostly 
confined to poor qualities, which are offering at very low prices, 
and can be bought for 7s. 6d. per ton, delivered at the high level, 
Liverpool. 
For coke there is still little or no demand, and prices are weak 
and irregular. besfedee 
The several wages movements in the coal trade of this district 
are in much the same position as last reported. There has been an 
attempt amongst some of the men in the Bolton district to join in 
a general strike against the reduction of wages, but this has received 
no sanction from the association, and the miners at those pits which 
had turned out are gradually returning to work. In the Tyldesley 
district the men are working on the renewed notices fora reduction ; 
but it isnot at all probable that anything will be done until some 
step is take in the Wigan district, where it is rumoured something 
may be expected before long. No general action has, however, yet 
been taken ; but as a matter of fact, most of the large firms within 
the last few months have succeeded, without any serious difficulty, 
in reducing wages, in one shape or another, something like 10 per 
cent. This, however, is not sufficient to cover the large reductions 
which have taken place in coal. As soon as united action can be 
agreed upon, there is no doubt a considerable reduction will be 
generally made, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 





THE miners’ dispute- of which details ara appended—has 

naturally tended to deepen and intensify the previously panting 
dulness of the iron trade. At the Atlas and Cyclops Works o} 
John Brown and Co. and Charles Cammell and Co. respectively, 
Sheffield, the majority of the men are still out, no definite 
arrangement having been arrived at, although several interviews 
have taken place between the managers and deputations from the 
men. 
The collieries belonging to these concerns being laid off, it is not by 
any means unlikely that the ironworks may bealso kept idle until the 
fuel supply is obtainable on the usual terms and in the customary 
manner. At the Clay Cross Ironworks all the men have been served 
with fourteen days’ notices to leave, and on Monday one of the blast 
furnaces was blown out. At the Sheepbridge Works many of 
the fitters, carpenters, blacksmiths, &c., have either been dis- 
charged or have only been retained at considerable reductions in 
their wages. At Thorncliffe the two blast furnaces have been 
damped down, anda long range of coke ovens has also been tem- 
porarily rendered inoperative. The number of limestone getters 
at the quarries in connection with these works in Derbyshire has 
also been reduced, and in other respects limitations are being im- 
posed. An iron ore train from Lincoln to Chapeltown has been 
discontinued, in common with any number of coal trains, and.the 
whole of the horses, numbering 161, were on Tuesday drawn from 
the various pits belonging to the firm, Newton, Chambers, and 
Company. Further than this, about 160 ironstone miners in the 
same employment have had to cease work, although they had 
accepted a reduction, owing to the causes first recited. 

Everything indicates that the present struggle will be a desperate 
one, and that the iron and coal masters are determined to 
wages down to a lower level, even if the strike should last three 
months, They allege that in the iron trade proper there were 
never fewer orders in circulation than at the present time, and 
that the contracts placed since the beginning of the year are 
smaller than ever before known. Under these circumstances they 
are prepared to make no compromise, believing that unless they 
achieve that which they have notified they will not be in any 
better position than heretofore. 

Of trade transactions and prospects there is very little indeed 
to be said under existing circumstances. The principal industries 
of the district are in a state of suspension, and the minor ones 
are but very indifferently employed indeed. The steel trade is a 
little steadier, but the manufacturers will shortly be troubled to 
obtain sufficient coke if the colliers’ strike should last. A good 
deal of North-country coke is being sent here, but it is too dear 
whilst any local coke can be had. 

The miners’ strike has now entered upon its second full week, 
and is not in any degree more likely to be compromised than on 





the very first day the men came out, The colliery proprietors 
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who are members of the South Yorkshire and North Derbyshire 
Coalowners’ Association remain steadily firm to the course they 
have map out for themselves, and have in more than one 
instance determinedly resisted various efforts which have been 
made in order to induce them to re-open their respective collieries 
at a compromise. They still hold that no reduction of less than 
15 per cent. will put things into a proper position and enable both 
the coal and iron trades to recover some of the ground they have 
latterly lost. On the other side, the men are, so far, behaving 
very creditably, with a few exceptions necessarily incidental to a 
dispute on so a scale, and spread over so wide an area of 
country. They are daily holding mass meetings in various 
parts of the district, and have, up to the present time, 
invariably endorsed the policy of resistance which their 
union has carried out. On Friday last their executive com- 
mittee issued an appeal for support to all the trades unions of 
Great Britain, setting forth the circumstances of the case from 
their point of view, and stating that at various times the South 
Yorkshire Miners’ Association has given away £10,219 to various 
trades soliciting help under similar circumstances, They further 
stated that they have to support 11,599 members, besides 326 
widows, 611 children, eight aged parents, and four superannuated 
members. What success will attend this ap yet remains to 
be seen, but there is a pretty general feeling that the miners can 
hardly hope for very substantial support, having regard 
to the general depression of trade roughout the whole 
kingdom. At the Pinxton collieries, Derbyshire, the men 
have gone in at the full reduction of 15 per cent., whilst 
at the Warren Vale, Thrybergh Hall, near Brampton, Darfield 
Main, Bullclose, Aston Main, and Birley Vale collieries 
the men are working at the temporary reduction of 74 
per cent., to be afterwards increased to the average of the district. 
At J. and G. Wells’ collieries, Renishaw, the men have accepted 
a drop of ten per cent, and are now at work thereat. Earl Fitz- 
william, who employs about 1000 miners, has given no notices so 
far, but will in all probability do so if the men give way elsewhere. 
At Elsecar, Hemingfield, East Gawber, Wharncliffe, Carlton, 
Agnes, Rosa, Old Mill, and Strafford Main the men are at work to 
the number of about 4000. At the Shirland Colliery of the South 
Yorkshire Miners’ Association an extraordinary state of affairs has 
prevailed. The pit was bought by the association two years ago, 
and is now worked by it. Despite the fact that the association 
and its members are standing out everywhere against the reduction, 
the manager has endeavoured to induce the Cleveland men to 
accept the drop ; the men struck and stood out for more than a 
week. On Saturday, however, they met and agreed to refer the 
questions in dispute to arbitration, and to resume work on 
Monday. Onthat day they duly presented themselves, but as the 
managers declined to allow one of their number to descend the 
shaft, they all struck once more, only, however, to resume work on 
Tuesday at 74 per cent, reduction pending the result of arbitra- 
tion, The effect of the strike is beginning to be felt now that 
the production has been so strictly limited for a fortnight. Coal 
is becoming much scarcer, and is likely to be advanced in price in 
the course of the next few days. At one place a stock of over 
12,000 tons has now entirely disappeared, and at others a good 
deal of pressure is being exerted by merchants and other buyers 
in order to obtain supplies. So far as Sheffield itself is concerned 
there is as yet little pressure, the Brightside, Tinsley Park, 
Birley, Dronfield, Silkstone and other pits close to the town being 
capable of supplying all necessities at this time of the year and 
with the iron trade in its existing state. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE condition of the finished iron trade of the North of England 
has not at all improved during the past week; on the contrary, 
things are rather worse than they were, both in the crude and in 
the manufactured branches of the trade. At the market held at 
Middlesbrough on Tuesday of this week, business was exceedingly 
flat, and prices were not so firmly maintained as they were during 
the two previous weeks. No. 3 was offered at 47s, 6d. to 48s,, but 
I heard of some weak sellers who were disposed to take 47s. per 
ton, which is about the lowest figure that has been attained during 
the last four years. At this figure, profit to the manufacturer is 
impossible ; and it is extremely probable that a continuation of 
the late and present range of prices will lead to the blowing out of 
several blast furnaces. I have already intimated that several large 
makers have contemplated taking this extreme step for some 
time, and they were only prevented from doing so at the end of 
March by the rather unexpectedly favourable turn that prices 
then took. The improved demand of a month ago has now, how- 
ever, given place to still greater stagnation, and the silver lining 
which so many have been anxiously looking for in the heavy cloud 
of adversity is as far as ever from being discerned. 

The shipments of pig iron to the Continent keep almost up to 
the average, while Scotland is still a large purchaser; and large 

arcels are being sent into the southern counties for forge and 
oundry purposes, but stocks of iron continue to accumulate in 
makers’ hands, and any one who may chance to travel on the 
Stockton and Darlington Railway cannot fail to be struck with 
the large stocks of pig iron that appear to have been laid aside by 
all the leading makers, and especially in the neighbourhood of 
Eston Junction. The returns of the Cleveland Ironmasters’ Associa- 
tion, which will be issued in a fewdays, are expected to show a 
large increase of stocks during the month, without any correspond- 
ing increase in production. Makers, indeed, have no inducement 
to keep up the production of the district, for at the rates now 
current it will tax all their ingenuity to make ends meet, much 
less to make anything like a reasonable profit. 

The Cleveland Miners’ Association appears to be in an utterly 
disorganised condition. On Monday last they suspended their 
secretary on account of several charges being preferred against him 
of drunkenness and neglect of duty, and the office is now being 
filled temporarily by Mr. Joyne, the president of the association. 
The miners, however, are working steadily throughout the district, 
and turning out full average quantities of stone. 

In the matter of the proposed reduction of 20 per cent. in the 
wages of the Northumberland colliery enginemen, Mr. Hopwood, 
M.P., the arbitrator, has decided upon a reduction of 10 per cent., 
to take effect from the next pay-day. This reduction will almost 
correspond with the reductions recently made in the wages of the 
miners, who are now earning an average of about 5s, 9d. to 6s, per 
day. The majority of the pits, however, are not working more 
than six days per week, which only allows the men to earn very 
moderate wages—much less, indeed, than they have earned at any 
time during the last four or five years. The steam coal collieries 
are doing ban 4 little better. A fair quantity of coal is being 
shipped from the Tyne and Northumberland Docks, From Sunder- 
land and other ports on the North-east coast the exports of coal 
for the present year will compare favourably with those for the 
corresponding period of last year. 

Considerable progress is now being made with the new steel 
works of Bolckow, Vaughan, and Co. The orders for the Bessemer 
converters, boilers, and blowing engines are now in hand, and their 
erection will be proceeded with as soon as convenient, 

On the north side of the river Tees, opposite Middlesbrough, a 
large new foundry is being erected. A number of new blast 
furnaces, commenced a considerable time ago, aie also in course of 
construction, but, generally speaking, the new works and exten- 
sions on hand at the present time are much below the average in 
point of extent and variety. 

The new works erected on Tees-side for the utilisation of the 
waste vitreous products resulting from the manufacture of pig 
are making favourable progress; and slag bricks, pa 
stones, &c., are now coming into very general use in the district, 
Tam told that the slag bricks uced by the Tees Scoris Brick 
Company are giving great satisfaction, and in point of cheapness 





they compare very favourably with ordinary bricks. Several new 


improvements are being introduced in slag brickmaking machinery, 


which I expect to be able to describe in a short time. 

It will interest your numerous mining readers in the North of 
England to learn that the machine, to which I called attention 
some time ago as having been introduced for the drilling of iron- 
stone in the mines of Cleveland, has been inspected by several 
competent mining engineers and has been very highly commended. 


One gentleman, indeed, whose experience in mining matters is 


second to that of none in the North of England, has gone the’ 
this machine must: 
utionise the mining industry of Cleve-. 
land. Iam informed by the inventor that he has proved by an’ 
experience extending over nearly twelve months, that the use of; 
this machine will enable the work of thirty men to be performed 
by ten, and it is not the least valuable feature of the appliance: 


length of stating that the cont adoption 
come, and that it will revo 


that it will relieve the miner from the hardest part of his toil. 

In the coal trade of Durham there is no change to speak of, 
Trade generally is extremely dull, especially so far as manufac- 
turing coal is concerned. Coke is quoted at 11s. 6d. to 12s, 6d. at 
the ovens. Household coals are dull, and rather tend to fall in 
value. Gas coal is in fair request at 93, to 11s. per ton, according 
to quality. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 
THERE is, I am sorry to say, no improvement to report in the 


pig iron trade. Week by week for at least two months prices’ 


ave been gradually declining, and it was hoped that a point 
would soon be reached at which buyers would be attracted, and 
dulness would give place to activity. But no such result has 
occurred, and, as far as can at present be seen, it is nowas far off 
as ever. During the past week prices have again been lowered all 
round, but with no appreciable accession of business. The warrant 
market, generally pt ns hea has been flat, with the prices rather under 
those which prevailed last week. On Friday some little activity 
was occasioned by a slight reduction made by holders, but prices 


soon went up to the previous figures. A fair business was done at 


from 58s. 144. to 58s. 44d. The market was quiet on Tuesday, 
with but a small business in the forenoon at 58s, 3d., and no 
transactions were reported in the afternoon. Prices were allowed 
to give way a little on Tuesday, when a quiet business was done at 
from 58s, 14d, cash down to 58s, 

The demand for shipping iron is very inactive, and prices have 
fallen in almost every instance, the general reduction varying 
from 6d. to 1s. td., while some brands have been reduced as much 


as 2s. The corrected list of prices appears in the prices current : 


in another page, but I may indicate here the extent of the reduc- 
tion on particular brands :—G.m.b. and Gartsherrie, Nos. 1 and 3, 
declined 6d. each ; Coltness, Nos. 1 and 3, 1s.; Summerlee, Nos. 
1 and 3, 6d.; Langloan, Nos. 1 and 3, 6d.; Carnbroe, Nos. 1 and 3, 
1s.; Monkland, Nos, 1 and 3, 6d,; Clyde, Nos. 1 and 3, 6d.; Govan, 
Nos, land 3, 6d.; Calder, No. 1, 2s.; No. 3, 1s.; Glengarnock, 
Eglinton, and Dalmellington, Nos. 1 and 3, 1s. each ; Carron 
aged bean, l1s.; Shotts, Nos. 1 and 3, 1s.; Kinneil, No. 1, 6d.; 
No. 3, 1s. 

The shipments of pig iron from Scotch ports for the week ending 
the 22od inst. amounted to 9490 tons, showing a decrease of 3801 
as compared with these of the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 4965 tons, being 215 more than in the corresponding 
week of last year. 

The malleable trade continues without animation, and it is im- 

rtant to note that although for a considerable time no reductions 
coe been made in prices, contracts are taken at very much less 
than the nominal quotations. Indeed, I am assured that it is no 
uncommon thing for makers to seek orders at present at as much 
as 20s. below the nominal rates. The pipe manufacture remains 
very busy in Glasgow, and new and important contracts are con- 
tinually inthe market. Generally speaking the different branches 
of engineering are flat, though in one or two instances there are 
excepti At the 1 tive works a very gvod supply of work 
is on hand, both on home and foreign account. The ironmongery 
trade is very dull, and suffers considerably from Belgian competi- 
tion. The foreign shipments of iron manufactures from Glasgow 
last week were £7700 worth of machinery, £1100 of pipes, £3000 
castings, £1000 galvanised iron, £8000 bars, and £2500 p goloeres 
iron, the principal places of destination being the Mediterranean, 
Java, Calcutta, Singapore, Santos, New York, Canada, and 
Oporto. 

The coal trade is dull, both for home and foreign orders, the 
demand from Canada being now all supplied, and that from other 
quarters being very limited. House and steam coals are in small 
request. In the case of large orders, coalmasters are in many 
instances allowing a considerable discount on current rates, which 
has become necessary in order that they may compete successfully 
with other markets. Attempts, which have not as yet been 
attended with much success, are being made to induce the railway 
boards to re-arrange the rates of carriage on a more moderate scale; 
and with this change, combined with lower wages to miners, hopes 
have been formed that the trade may be made somewhas more 
remunerative thanit is at present. There is little alteration in 
prices. Household coals are selling wholesale and f.o.b, at from 
8s. to 10s. 6d. per ton; steam, 9s, to 10s.; splint, 8s. to 8s. 9d.; 
maio, 7s. to 7s. 6d.; and smithy, 13s, 6d. to 14s, The foreign 
shipments from the principal Clyde ports last week aggregated 
10,800 tons, as against 16,000 in the corresponding week of last 
year. To Quebec, 2200 tons were dispatched, Montreal, 500; Riode 
Janeiro, 1499; Constantinople, 1434; Venice, 1250; the Mediter- 
ranean, 1700 ; Java, 550; and the West Indies, 800 tons. Though 
the wages question hss now been settled in Fife and Clackmannan, 
the trade in these counties has not materially improved in condi- 
tion. 

Intimations of a reduction of wages have now become general 
throughout Lanarkshire, and, indeed, in Ayrshire, the Lothians, 
and Stirling and Linlithgow as well. The rates of reduction are 
from 5 to 10 per cent., and the result on the wages of the men 
will be to bring them down to from 3s. 6d. to 4s, 6d. per day. A 
meeting of the Maryhill. miners and Scotch miners’ delegates was 
held in Glasgow a few days ago, at which Mr. Macdonald, M.P., 
was present. The reports from the Maryhill district showed that 
notices of a 10 per cent. reduction were general at the works. It 
was stated that the miners in the employment of Messrs. Adie and 
Sons, at Denny, were on strike resisting the reduction of 10 per 
cent., but they have since agreed to resume work at a reduc- 
tion of 6d. a day on their present wages. Notices of 
a break of from 5 to 10 per cent. had been given in Mid 
and East Lothian, where the union is strong. The Fife and 
Clackmannan delegates stated that about 90 per cent. of all the 
miners in the counties are connected with the union, the funds of 
which amount to £13,000. It was reported from Galston, 
Hurlford, and Kilmarnock, that a reduction of from 6d. to 9d. 
vel day has taken place on the previous wages, which is stated to 

ave been 4s, 6d. Mr. Macdonald ad the meeting at great 
length with reference to the course the miners ought to pursue. 
He held that for the present state of matters there was only one 
remedy, and that was organisation. They just now to con- 
sider whether it was wise rashly to engage in a struggle which 
must Lave disastrous results, Looking to the condition of things, 
his advice was to submit quietly to the reduction, to strengthen 
the unions, and in a short time they might be able to ask a wage 
which would be sufficient to muaimtdin themselves and their 
families. It was far better to accept 4s. a day than fly to evils 
that they knew not of—starvation and the like. If a strenuous 
effort were put forth, he had uo hesitation in sa: that in three 
months the unions throughout Scotland could be putin such a 
condition that the miners would be enabled to oppose a reduction, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE strike amongst the colliers of the North has caused 
increased activity in the Welsh coal-fields, and while the shipments 
from Cardiff have risen to 70,000 tons per week, a proportionate 
increase has taken place in the coal traffic to London and Liver- 

1. Birkenhead is now figuring as a large customer, and trucks 
or that destination are standing in most of the leading colliery 
sidings, Dowlais, Ryhmney, and COyfa:thfa in particular. The 
supply of coke to the northern iron works continue, if anything, 
on the increase, though the figure at which it is sold is scarcely 
worthy of the excellent quality that is sent. The reason for this, 
I believe, is that the contracts now running were made some 
months ago, when there was very little inquiry for coke, and only 
about 10s, per ton could be obtained. 

The improvement in the prospective Welsh coal trade continues, 
and the lurge undertakings in hand are being carried on with in- 
creased vigour. At Tredegar, under the direction of the leading 
directors, the first steps were taken a dey or two ago, cutting the 
sod, &c., of a pit or pits which will give the Tredegar Company 
the command of one of the finest coal-fields in Monmouthshire. 
This energetic company are also successful in getting iron orders. 
This week one from the Brazilian Government is put in hand 
— will take four months to execute. The order is for iron 
rails, 

It is rather a singular fact that iron business improves as one 
goes in an easterly direction, Many of the Monmouthshire forge 
mills, tin plate works, foundries, are in very creditable activity, 
but after reaching Dowluis there is a perceptible falling off, and 
thence to Swansea, if I may exempt Landore and a little at Neath, 
there is not much doing in comparison with the old state of things. 
The port statistics still further confirm this. From Newport last 
week 1112 tons were sent, while from Swansea the export of iron 
was one ton. 

Large shipments of iron continue to Gothenburg. Spain also 
figures on one of the ironmasters’ books, and the Dutch and Rus- 
‘sians may be classified 1s about the best customers we have at 
present, and prospective, if rumours are reliable, 

Referring to Monmouthshire, there is a strike raging at Richards 
and Williams’ tin plate works Pontypool. The rule of govern- 
ment at these works is the Staffordshire price, and the men say 
that they were called upon to accept a reduction a fortnight 
earlier than the Staffordshire men, and a reduction of 10 instead 
of 74 per cent. 

The South Wales Conciliation Board have their hands full of 
small difficulties, Thus at Maesteg a reduction to the hauliers 
has been effected without, it is alleged, the sanction of the board ; 
a drop of 5d. in the ton at the Graig level, Hantwelyn ; a reduc- 
tion of 8 per cent. in one of the Plymouth collieries, to come into 
operation in May, and the introduction of the double shift system 
at Nixon, Taylor, and Co.’s pit, at Ynysowen. All these and 
others of less account, but treading, it is stated, on general princi- 
ples established by the Conciliation Board, were discussed at the 
iast miners’ conference, at Aberdare, and are now relegated to the 
council meeting at Cardiff, for their settlement, Petitions in 
support of Mr. Macdonald’s compensation bill are being prepared 
in the colliery districts, and it is expected that his efforts will be 
strongly supplemented in this district. 

I regret to note a lamentable accident from dynamite. In 
driving a tunnel near Maesteg it has heen the practice to employ 
dynamite, and hitherto with , in con tion with the 
diamond boring apparatus under the direction of Major Beaumont. 
On Saturday a man was sent for a charge which was kept ina 
manhole in the tunnel, and it is supposed he must have acciden- 
tally ignited the fuse of one of the cartridges, for a terrible 
explosion ensued, kitling twelve men and severely injuring others, 
There has been a great deal of local discussion of late, principally at 
Cardiff, as to the danger of this great explosive, and it has fairly 
been established that if kept apart from the ignitus it is more 
safe to handle than gunpowder, and for mining, submarine, and in 
damp places generally it is of great excellence. Thus it is 
unfortunate that any calamity should attend an agent of such 
special power; in Wales it was getting into considerable use, but 
this will I fear be a restrainer again. 

An important movement for getting increased docks at Cardiff 
has been started by the chamber of ce, Itis most influen- 
tially supported, and it Lord Bute will only sanction the matter, 
it will be a question only of time. One thingis certain, that when 
the great collieries now sinking come into full operation, increased 
accommodation, if not then given, will send cargoes to Newport 
and Swansea, 

The Deri colliery (an excellent bituminous pit, with seams of 
steam coal untouched, and a number of coke ovens) is in the 
market, Braichycymar colliery, 669 acres, near Bridgend, is also for 
sale by private contract. 

The Lydney Patent Fuel Works is to be wound up forthwith. 
The traffic returns of the local railways show substantial improve- 
ment. Taff Vale, increase of £2854; Penarth, £1234; and Khym- 
ney Railway, £1403, This is due wholly to the improvement in 
the coal trade. The Merthyr local board have introduced one of 
te Rochester steam rollers into the streets. It so far appears to 
work admirably. 














THE METEOROLOGICAL Socrery.—The usual monthly meeting 
of this society was held at the Institution of Civil Engineers on 
Wednesday, the 19th inst., Mr. H. S. Eaton, M.A., president, in 
the chair. T. H. G. Berry, A.I.C.E., H. G. Bolam, J. Bravender, 
F.G.8., J. Holden, G. A. Hutchins, M.I.C.E., F. Jackson, J. L. 
Johnson, B. Latham, M.1.0.E., A. G. McBeath, W. R. Maguire, 
A. S. Moss, C. Pink, J. R. Rogers, E. Toller, M.D., S. Tomlin- 
son, W. A. McI. Valon, H. Walker, and W.E. Woolley, were bal- 
loted for and duly elected fellows of the society. The names of 
twelve candidates for admission into the society were announced. 
The following papers were then read :—‘“‘ Velocity of the Wind at 
Liverpool; Tabulation of Anemometric Records,” by W. W. 
Rundell, F.MLS. ; ‘‘On the Aspiration of the Dry and Wet Bulb 
Thermometer,” by Samuel H. Miller, F.R.A.S.; ‘‘On the Storm 
which passed over the South of land on March 12th, 1876,” by 
Robert H. Scott, M.A., F.R.S. The members of the permanent 
committee of the Vienna Meteorological Congress were present, 
and took part in the discussions, 


THE NATIONAL ‘PEepERATION OF ENGINEMEN.—The annual 
conference of the National Federation of Enginemen was held 
on Wednesdey, at Birmingham. Mr. J. Magee, of the Dur- 
ham district, president, occupied the chair, and delegates were 
present from Durham, North Staffordshire, South Stafford- 
shire, Cleveland, Shropshire, Northumberland, North Wales, 
Gloucestershire, Cumberland, and West Yorkshire. From the 
report read by the secretary, pariawieg the events of the 
past twelve months and summing up the mt position of 
the Union, it appeared that there had been.a slight decrease in the 
number of members, which stood now at 3576, but that the 
accumulated funds, amounting to £3308, were rather 1 . Lhe 
conference then proceeded to the ‘consideration of a code of new 
rules. It was resolved that the Federation should be nominated 
the ‘‘ National Federation of Enginemen’s Protective Association,” 
and that the objects be as follows :—To obtain a for 
accidents where employers are liable ; to assist all lodges and mem- 
bers when unjustly dealt with in point of law or legal rights in 
connection with their labour; to assist all local associations, lodges, 
or members when driven into an unavoidable strike or when 
locked out; to shorten the hours of labour for all enginemen in the 
United Kingdom according to times and circumstances; and to 
assist in obtaining legislative for the benefit and 
protection of the imdustrial classes. ing rules related 
to the government of the Federation, the duties of officers, the 
contributions, &c, 
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PRICES CURRENT OF IRON AND STEEL. 


Tue f prices corrected up to last but it should be 
borne in mind that in many cases to quote different 
terms for contracts. It is obviously toapecify these cases 
and terms, or to give than the uoctations and makers’ 

should also refer to 
PIG IRON AND PUDDLED BABS. 
ScoTtLaxp— £04 £84 
G.m.b.—Ne. _ ee e 219 ©| Glengarnock—No.1 .. 3 5 6 
No. 3 oo of 218 0 No.8 .. 218 0 
Gartsherrie—No. 1 «+ 8 7 0| Eglintonm—No.1 .. .. 218 0 
No.3 .«. 219 0 No.8 .. o 217 0 
Coltness.—No.1 .. « 8 8 0 Dalmellington—No.1.. 218 0 
No.3 .. 219 0 No.3... 217 0 

Summerlee—No.1 «- 3 = : At Ardrossan. 

Pe: = pad pe ry: 

Sagat 2 o o. A : > No. oon on ® 38 0 

“a -lgedlt At Grangemouth. 
—No.1.. « 8 2 6 
— 0.8 o « 218 6 Shotts—No.1.. . « 8 8 0 
Monkland—No.1.. « 219 6 No.8... «2 o 8 0 6 
OB8cc of 218 6 At 
Canpaibi~—So.2 -. -- 3.5 8) nina .. « 3 3 0 
Clya & Quateritoi 219 8 No.8 oo o 218 0 
le ., 
P No.3 218 6 At Bo'ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
Cae ieigeee. MAR cs 2. wo oc oo BEBO 
Nala so o 218 6 NO.2 se oo oo of of 212 0 
“— “ 218 6 No. 3 o vc 8 8-8 
Seta” No. 4, foundry oo of 3 8 O 
Calder—No. 1 88 0 No. 4; forge oe se —oae 
s oe 219 0 Thornaby .. «+ «+ oe 0 
At Port Dundas. 





Messrs. Wuitwet & Co.’s Stockton net prices (on trucks) are—No. 1 
“Thornaby” No. 


£2 14s. 0d.; No. 3, £2 98.; No. 4 Forge, £2 8, 
Forge, £3 net cash. 

Messrs. Boickow, Vavenan, & Co.’s net pn t 
£2 18s.; No. 3, £2 88, 6d.; No. 4 foundry, £2 8s ; 


Waes—No. 2, f.0.b., Newport... os oe 
Forge (at works) oo oe 

Common pig (at works) o os 

Best native ore (at works) .. ~ 

Both, Daven , delivered in 
Dersysutne.—No. 1, at effield eo oe : B 
ee delivered in in Manchester. No. 3 ; k 
Heuarire, at works, 24 dis. for prompt cash— 

Millom “‘ Bessemer —— lee ee oe oe os 


oto 


core eco e 
~ 
Sta eS 


~ 


bo 
a 
come escoanF 


ssss ssss 


0.3 * oo oe oe o. 
Ordinary No. 3 .. ee ee ee e 
4s oe o o oe 
5 


Mottled oe oe oe oe e eo oe 
White.. 5 oe o o os. o ee 
Maryport—No. 3 ee os oo ee oe 
-~s > ee oe o oe ee ee 
Mottled and white... Se ae ae ee 
“ Bessemer ”"—No. 1 ee ee oe o oe 
No. 2 oe ory oe oo ee 
No. 8 ee oe o ee oo 

Puddled Bar— 
Wars.—At works oe ee oe - £5 & Oto 


MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (2) dis. for cash).. 
Guascow, f.o.b. oo oe os o» £8 10s. 
MIDDLESBRO’, at works .. oe o. &7 12s, 


Boiler Piates— 
“Warrinoton,” to 5 cwt. each ans ee ee oe 
Do. beat best 


te Sea 
2} per cent. discount for cash. “The Pearson and. Knowles 


are, fi 


a, 


coum cowomle! 
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+ 10 
0d. to 9 
6d. to 8 
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prices 


of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and upwards. 


Bow.txc & Low Moor, terms in each case 2} dis. for cash in pay- 


ment. of monthly accounts, or 14 per cent. dis. for cash in lieu 


of three months’ bill. 

at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per ton extra. 
Under 2} cewt. each .. «+ o« oo ee per cwt. 
24cwt. and under3 cwt. .. oe. oe ee oe 


3 cwt. - Shewt. o o ee oe 
34 cwt. = 4 cwt. .. o o o oo 
4 cwt. - 5 cwt. o . ° o 
5 owt. = 6 cwt. «. oe oe oe - 
6 ewt. 7 owt. .. oe ee os o 


7 ewt. and upwards oo o o- ee o . 
Plates exceeding 6ft. wide, 2s. per cwt. extra. 
chequered plates, and all plates differing from a 
taper, extra per cwt. 3s. 
Tayior Bros.” boiler plates 6d. per cwt. 
Bowling and Low Moor. 
“‘Monmoor” best, to 5 cwt., to 4ft. 6in. wide, ont to 


£8 


a tt at dt et 


wee 
CAwoeaouw 


22 


30 superficial feet, per ton at works .. 12 0 
Best best o* oe o o -- 18 0 
Best best best, “to 4 owt. oe ee oe ee o 16 0 
Special,toScwt .. o 18 0 

Usual extras for overweight, sketches, &c. 
Barrows & Sons: 
Best, per ton short, at works .. ee o - 40 
Best best . o. - o- oe oe » 0 
Best charcoal .. ee oo ee ee oe oo 2 5 
CLEVELAND oe oe £9to 910 
WALgs, at Aberdare—Coke plates oe oe eo oe 0 
Giascow, f.0.b. . oo oe os « £9 Os.to 910 
Angle Iron— 
Bow inc & Low Moor (terms as above)... perewt. £ 8. 
L and T iron, not exceeding ten united inches .. oe 16 
For each additional inch extra per cwt., 1s. 
“*WarrincTON "—less 2} per cent. for cash—from 1 8 10 
wiziPpivs Se as wp” ert 
e - 
bal ELL & Co. a 2 discount) Per ton oe oo 4 = 
Best best boiler - 0 
“ Monmoor ” (at the works) up to eight united inches = 4 4 
t do, ee oo oe 
Best best F ee 12 0 
iron, as above, 10s. extra. 
Angleand Tike Sin. to 9in., 10s. extra. 
9in. to l0in., 208. ex 
CLEVELAND . ee ee 7 10 to A 15 
Ear or DupLEY (terms as below) :— 
Round Oak,” not exceeding Sin. me  - ~pregees 12 10 10 
, ” ” = 0 
: = = * Treble |) .. 16 H 
GLascew, f.o.b. .. ee eo eo « £8 ba to 810 
ABERDARE oe ve °- o o £060 to 6 @ 
Bar Iron— 
Bow ine, Low Moor, & Tavtor Bros. (terms as above). 
percwt. £ & 
Demin tene or square, to 3} cwt. eee: ;: : 
Do., 5 cwt. A E . oe ne aS 
Flate—1jin. by jin. and upwards.. oe ory ~~ at 
» under gin. thick to}in. .. ee ee eo 23 
” under jin. tojin. .. ° oo - 18 
»  underjin. .. ee 1 6 
For each }in. less than ljin. wide extra, 10s. ahs ton. 
eee and upwards o- oo 8 ee a ; 
9 in. and 6-16in, o o o oe eo 1 5 
” ° a) ee 
Roun 4 and up’ oo we oo «e 11 
a 9-16in. an gg ee oe o ee o 1&8 
- agt* eo) ee 
» 51 ee ee ee * oo ~~ a. 
** ee oe ese ow 19 
vet, same price as above. 
Chain iron S&me sizes as above, extra per cwt., 2s. 
Best‘* .« rode extra wrt. 3s, 


The Low Moor Co. deliver in London 


ecocsoooocon 


less; their terms as 


esoooo ooo fo 


ecooosoo © on 


eosooco 


eccoso eco coocoooP 


Hammered and 
a square form or regular 





“ Mowmoor,” at the works, per £s. a 
Bare nto Sn ound a nary, or to Gin. flat .. 910 0 
Best - ee o «- 1010 0 
” » ” « 1110 9 
Rivet usual sizes.. .. .. eo eo ee 1110 0 
or o o o oe o - 100 
Usual extras. 
Grascow, f.o.b. .. oo ee ve - £8 Os. to 810 0 
Barrows & Sows, at works, per ton short : 
4 ce ce ec 10 0 0 
Flata, lin. by fin., to 6in. by 1jin. oo eo «60h oe «210 0 
Best oe o oe oe oe oe oe + 1110 0 
Best best ee ee ee ae ee + 1210 0 
Best scrap sw ee oe ee oe oe «- 1110 0 
Best chain 6, te oo es «= ee 1210 0 
Best best charcoal e+ 1810 0 
Fant or Dopizxy, 2 dis, Lo, at Round Ock— 
oe het be ee » 12 : 
” ” ” oe oe I 0 
* oA pe oes! oe 
eg . e Treble ,, oe «- 1510 0 
Rivet fober ee oe oe oe « 13 00 
Tre 1610 0 
On sxparate exders'2f lets than & ow’, ‘per ton extra, 10s. 
Wa es, at College Works, Cardiff—Coke bars,best .. 8 0 0 
Merchant Bars— 
“WARRINGTON ” (2} dis. for cash) per 
Flats, from lin. to din. wide by fin, t thick a and upwards 8 0.0 
Rounds and squares, from jin. to 3in., a ee - 810 0 
Do., treble best .. iz - 1100 
ry prices as abo ove. 
Wuirtwett & Co., f. a ‘2h ab for cash), per ton— 
Crown quality .. oo o o o oe a 3788 
Best ee oo oe oe o oe e 710 0 
Rivet iron .. o oe oe os oo « 810 0 
= “Thornaby”... oo oo oe ee 810 0 
9 oe o o oe « 910 0 
Boat best” ee oe 1010 0 
Watrs—Tredegar Iron Company, f. 0.b, Cardi wie rt 617 0 
No. 2 bars, f.0.b. Cardiff ee foie 615 0 
Sheet— £8. d. 
Miya ” to 8ft. long by 3ft. by 20ft. w. r ton 
OS ee ee 
Do, best ee ee o o oe oe e» 1210 0 
ee Uk ee a ae ee eee 
Usual extras. 
seaman © Gaewete bythe Permian at works... 13 0 0 
1 to 24 w. oe o oe eo 1410 0 
35 0 3 wie. oe oe «- 1600 
Do., e ee ee a extra - 110 0 
Do, oat beet + 00 e oe oo ee 210 0 
Do., best charcoal .. oo oo we ee eo 105 0 


E. P. & W. Batpwiy, at works: 


“Severn "—Singles to 20 w.g. .. ee oo eo 18 0 0 
“Wilden” ,, so “EB? ee oe eo 1600 
= oe Sasa a Ue 
= oo MR as. n> eee 
ea » “*Becharcoal”., oe ee 2310 0 
“EB”. ee o «- 2510 0 
Doubles to 24 w.g., 308; and 

Trebles to 27 w.g. o . Ber ton, extra. 
— a + perewt... 113 0 
nicorn o oe oe «- 110 0 
Coke Tin—“‘ Stour” ee oe ee oe co 2°60 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 

following delivery. 

Pearson & Kxow.rs Co. pant dl 2a aa 
“ Dallam”—Singles, to 20 w.g. .. perton 11 0 0 

Best, 10s.; best best, 30s. per ton extra. 
CrowTHER Bros. & MorGan (at works)— £8. 4, 
Coke Tin—Singles, to 20w.g.,to 120in. by 86in, p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. - 117 0 
Trebles, to 26 w.g., to 84in. by 83in.., .. 119 0 
Charcoal Tin—Singles, as above oe oe - 200 
Doubies_,, oe oe oe o. 220 
Trebles oe. o- eo. 349 
Do. Best singles, "as above oo oe ee 250 
oo - oo oe ae a ee | 
Best tre! 29 0 


aaa 2} dis. for ch on 10th of the month. ‘Orders of 2 tons 





free, in 10 ewt. 


cases. 
J. Tiny, ‘Bristol, adivend in Landen, 24 dis. forcash— £ 8. d. 
ubles .. oe e oe oe ee eo 1300 
ee .. oe o: ee o- oe oe ee 1410 0 
Wa es—Treforest Tin-plate Works— 
eb Cai, por owt. + £1 0 Oto 00 0 
Lydney (at works) .. ee oe + £1 1 0to 15 0 
Engine Iron— 
KirksTALL Force Co. (from cold blast, pig, refined, and selected). 
Plain , rolled, viz. : Per ton. 
£a £8. 
Rounds, from }in. to 6in. diameter .. +» 20 Oto 22 0 
Squares, from ‘in. to 5in. 20 Oto 2 0 
Drawn hammered bars, as above, per ton extra 10 
Rivet iron oe oe ee oe «- 20 0 to 22 0 
oe. lyin. to din. . ee a +. 20 0to 0 0 
Forgings—Plain shafts under 5cwt. ., « 20 Oto 0 0 
i e l0cwt. ..  .. 22 0t0 0 0 
ae oe 20cwt. .. « 26 Oto 0 0 
es » BOcwt . eo 30 Oto 0 0 
40 cwt. 34 0to 0 0 
Plain shafts, above 30 ewt., prices ‘according 
to weight and dimensions. 
Piston rods, under 5cwt. .. 6s eo» 22 Oto 0 0 
os = lOcwt oc «. co 2% Oto 0 0 
20 cwt. oe - «- 30 Oto 0 0 
Cranks, under’ 5ewt. .. ee ee « 27 Oto 0 0 
»' o. Se we ee) os. ee Oe 6.0 
oo. we. MOU cc. «0 «0 0 Om 9 0 
es =. 20cwt. .. o oe « 37 Oto 0 0 
Crossheads, under 5 cwt. ee ee «+ 26 Oto 0 0 
rat »  l0cwt. on ea ae OOH OO 
All other uses according to pattern and weight. 


Wire— 


Wurrecross Wire & Iron y my , delivered in Liverpool. Terms 2} dis, 
cash. 


WW drawn alg in tong lengths, 
Best best WAV Cmivanised 


nsiiaeces £ada 
Oto 6 ee oe oe - os ee ly 5 0 
Tto 8 ee oe oe o- °° oe 18 5 0 
+ oe ee ee o . - 1900 
10 oo oe o o- o ee e- 1915 0 
ll es ee oo o. o ee o 20 5 0 
12 ee o . ee oe ° - 215 0 

Best annealed drawn fencing per ton 
Oto 6 ee oe. oe. o oe oe + 1110 0 
7 oe 7 oe oe oe es 12 5 0 
8 o ee ee oe ee oe eo 13 00 
9 ee ee o * o- oo «- 1310 0 
10 oe o oe o oe -- 1410 0 
ll ee . oe o o . « 15 0 0 
12 a See. eee 1510 0 

gi n ed oil 5s. per ton extra. 

Best galvanised do per ton 
Oto 6 oe ory oe o o- ee - 1510 0 
7 o o- oe oe oo « 165 0 
8 oe ee ee - 1700 
Nail Rsip-tuemen, ton. ++ oe we 9 OOO O 


Nails— 
Wuirecross Wire & Iron Co. 
Ms Nails, or Points de Paris, per 112 1b. :— 
10 ll 12 13 14 15 


6 8 9 
14/0 14/9 15/6 16/8 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
Packi 


ng in casks 1s. per cwt. extra, 
Rails—Gtasoow, f.o.b. ee a . ory 
EVELAND oe a) ee 
Wa.Les—Tredegar Iron Company oo oe 
f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 


alae z= ee o 


Bridge ala fo to 30 1b} ar yard run 
‘at 
.--y at works), af ‘section 


1% #617 «£18 


aAaew 
~ 
ooo 


0 
10 
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sss 
oa8 
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6 12/6 
00 
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cs 
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0 
6126to 0 

7 10 to 7 12/6 





ApRIL 28, 1876. 

Railway Chairs—Gtasaow, f.0.b. oe = we 4:10 00 4:15 

Pipes—Giascow, f.0.b... .. sc. se o 6 Oto7 5 

STEEL. 

SHEFFIELD—At works— 2ad £24 

Spring steel .. .. o 1. « 19 0 Ot022 00 

cast oe ory oe «- 17 0 0to 25 0 0 

Tae average ateak eo oe ee oo 2 : ead 00 

o ee oo o «» 40 0 to 60 0 0 

Second-class tool... ee o oe «- 80 0 Oto 50 0 0 

Best speciai s wd eo « 50 '0 0t0 70 0 0 

Fine rolled, for clock , de. 6. =n 60 0 OHO 75 0 OO 

ens (at works) .. ee « 9 0 Oto 910 0 

er, . oe «+ 8 0 0t.9 06 

Do. superior ., eo +» 1010 Otoll 0 0 

ses Do. toe ee or ee =e ye i 
ES— 8. & 8. 

Rails, f.0.b., Nelle aga ee «- 9 5 Otoll 0 0 

Rails, at works (D. ~ gre oe ~- 8 0 0t0. 000 

eavy .. o 710 0to 0 00 

Best, from 40 1b, per yard, at works 
(Davenport) .. o6 ee - 82 6t0 000 





PRICES CURRENT OF MISCELLANEOUS METALS. 


Copper— 2£ada 
Chili bars . ee oe ee ee «+» perton.. 77 0 0 
B.8. ingots” ee oo oe ee oe -- 84 0 0 
Tough cakes or bars ee os ee oo ve «- 840 0 

Tin— 

72 0 0 
Straits .. oe ee ae Vee ee 2 0 0 
8 00 
eel ea a a ey |i 

Lead— 
eee ao we ee . ee ) oe ee 2115 0 
“ Panth “Sige xan ie Paha RR phe ma ce YE 

auieneny 

000 
Regulus star .,. ee o oe a ee 00 0 

Spelter— 
jilesian .. ee oe oe ee ee oe eo 2% 00 
NGS | marian! ree iggy ee SORE Pe gs C . : 

Quicksilver .. oe per bottle .. 10 0 0 

Phosphor Bronse—Bearing metal perton . + 120 0 0 

Other alloys oe oe £130 to 145 0 0 





PRICES CURRENT OF COAL, COKE, OIL, &c. 


Coke— £8.d. £58. d. | £84 £5. 4. 
Cleveland, at pits 0120..0136, London—Best .. 0 00..0 00 
Derb: shire .- oe 0130..0 00 Other sorts .. 0196..1 09 

Wales ° 010 0..0 106 South Yorkshire—At the pits— 
Best Rhovdca— Bestordinary,. 0 12 0..0 16 0 
No. 3 0110..0 00 Converting .. 0 99..0110 
Gas coke,at works 0 66.0 00) lack .. « 0 30..0 50 
Sheffield’ .. 015 0..6 18 0 | by wh allat pit. 0 00..0 00 
Coals, bast, st, per ton— | we oe 0 -70..0 76 
013 0..0 15 6 | oa ee of 0 70.0 76 
South , ~ Ae 0 5 6..0 10 6 Small steam... 0 26..0 30 
Derbyshire— | Do. bituminous 0 20..0 36 
Best (at pits).. 0 14 0..0 16 0 j\Lard .. .. .. 64 00..0 00 
Converting ++ 0110..0 00 Oils, tun— 
Other sorts .. 0 90..011 0 5 ae s 10@.0 00 
Slack oo of 0 30..0 50 Brown 10 0..30100 
Lr to tinged.. 3 . 0..33 00 
Gg w—At the pits— | seed +» 24 5 0..2476 
Ellcoal, perton 0 70..0 90 | Olive, Galtipott ”” 0 00..0 00 
Main a 053 0 68 Span ee 00 00..0 00 
Splint ,, 0 56..0 76/ Palm .. .. .. 89 00..0 00 
Dross o 0 09..0 30) Rangoon engine 
(C. Price  § 86..0 00 
Deut Ne geo + Co. LD ig A 
ousehold, per | Rapese - L 
dd owt, daled, ¢9 18 8..0 15 9 poscod, Eng } ss 5 0.38100 
Do., ne 80.0 99 youn s+ oe 8619 0..86150 
per ten.. .. 2 Foreign pale .. 88 00..8900 
Splint .. .. 0 80..6 89 Brown .. « 0 00..0 00 
Steam .. .. 0 80..0 99] Sperm, body .. 0 00..0 00 
Wishaw main.. 0 70..0 76 hale, South } 94 10 0..35 0 0 
Smithy .. .. 0136..0139 Sea, pale ..f 6a 
Brown .. .o. 29 00..3000 
Lancashire (Wigan ¥ prices)— E.I. Fish .. 23 00..000 
Arle - es 0110..0120 Yellow .. .. 82 00,.8400 
— a ag 4 Ay 0106 Tallow i -- 30 00..5400 
rnace coal .. 6..0 86 St. Petersburg, 
a ee of O 60..0-66 ¥0, now 68 16 0..68 0 © 
Slac: oe of 0 40.0 50 Old .. .. +. 5010 0..51 0 








PRICES CURRENT OF TIMBER. 






























































1876. | 1876. 
Per Load of 80 cubic feet. £5. 4 “| Per Petersburg standard. £458 £5 
Baltic Fir Timber— || Deals, &c. (continued)— 
Riga . ee 810 45 Quebec, 3rd do, 919 1110 
Dantaic and ‘Meme, crowns.» 4 510 Ist floated 19 9 ilo 
Best middling........ 310 416 nd do, . 1220210 
Good do. and and .... 3 0 40 Brd do. .. 5 il 
Common middlin, 215 3 0 1st spruce loohko 
Undersized 212 415 2nd do 9519 0 
Stmall.... 25 3 3rd do. #1lo 910 
Btettin .. 6.004. - 3 0 320 St. John’s, spruce 9@ 
- 25 215 Nova Scotia and Prince Ed- 0 10 
» 20 215 ward's Isle, spruce. 8 8 
|| United 8. pit pine planks.. 12 0 14 0 
510 8 0|| Staves, per mille of Pi 
eeee seceeee 3 5 OO} Memel, crown. 
Dantzic and Statten, crown. .. 510 8 0 
Brack & unsquared 56 0 6 0 Odessa, crown . + 200 00 
American Timber— Danizic, Stettin, and tiambro 150 0160 0 
Bek pins etsond spars .. 430 610 Canadian, standard 9% 0 00 
ixed and = 310 40 per : 
Yellow a ad + 510 610 nadian, puncheon »- BOO Oo 
iy ‘boards. 510 6 10 Bosnia, single are > 30 0 3110 
Small ......---. 4 0 410)| Wainscot Logs, ‘ft. cube— 
Pitch pine 319 315 Riga, =nm and aca 515 ¢ ae 
. for 4560 415 
Kim, rock 410 610 Memel. 415 H 0 
Saneeee 6070 815 45 
e 410 6 0 2 
og ‘Que! bec large. 507 0 Petersburg .....+..... +s 910 1010 
New Brunswick &P.E. Isle 3 0 319 Riga, Desist, Memel,&c... 710 8 
Small averages 210 215|| Mahogany and Furniture Woods— 
Masts, red pine .. 410 6 0 Pe or superficial § foot. a2 dos. a 
xe po 40 610 Mahogany, Honduras, ape av.0 5 0 6} 
Oregon os 9012 0 Mexican, do. 0 420 
Kawrle.-. -- - 8 Oll 0 0506 
Norway spars 3030 + 0 SOY 
Indian teak........+++ 10 10 13 10 -0609 
British Guiana, greenh: 80 9 0) 10206 
Australian, ironbark.. 7ls10 ¥) saea 
Deuls, &c., per Petersburg Standard— | 040 
Archangel, ist yellow ........ 15 01610 020 4} 
2nd do 12 018 0 <3 eed 
Fee, ree" 13 6 +6 0 
Wyburg, do, llol 0304 
Soap e334 
Christiana, yellow Ww 0 
deals, best sorts sae liad 1016 
Norway deals, other sort. 9 01110 Per ton, ¢ SS 4 4 
Swedish deals, mined. 40 @ 0 
bd 120 18 0 
15 0 2 0 
wna doe “stan del, 10 0 12 0 
Fintan deal a a . Puerto Cabello... 6 0 80 
ee Lignum Vite, C. St Domingo 0 10 0 
Renders! deals .... Ebony, Ceylon . 1220 #0 
Hand-sawn battens.... 7 0 & bd | «African bites = 4 * 4 
Dan! crown deck deals, per Cocus wood. 
= 40ft. Zin... «» +» 1 5 112|| Boxwood, Turkey .. 60% e 
a ba A do, .. - 01712 
251 bfreh 80 18 
ue! i rh fasee 21 °0 || Lancewood spars, each, 8 10 
ae Sy eeeeseees 13 0 115 Do., ordinary tofair.... 30 40 
Epps’s Cocoa.—GRATEFUL AND ComMForTING.—“ By a thorough 


knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
roperties of well-selected cocoa, Mr. Epps has provided our break- 
far ba te with a delicately flavoured beverage which may save us 
doctors’ bills. It is by the judicious use of such 

articles of . that a " peeangrert we be — 5 ~ up until 





mg enough to resist every un of 

—_ are floating cae th us ai to attack wherever 

none is 9 weak point, We may many a fatal shaft by keep- 

ing ourselves fortified with wy why at ord and a properly nourished 
frame.”—Civil Service Gazette.—[Advt. 
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THE GALLATIN EXPERIMENTS, 


Ir will be remembered that in our impression for 
February the 25th we gave at some length the particulars 
of a very exhaustive series of experiments carried out by 
Mr. C. H. Loring, chief engineer of the United States 
Navy, and Mr. C. E. Emery, with the engine of the United 
States steamer Gallatin. e said at the time that when 
we were in possession of the complete tabular statement 
of the results, we should return to the subject. The 
required information has reached us from the States in the 
form of a supplement to the Journal of the Franklin Insti- 
tute, and we now proceed to fulfil our promise. It is very 
commonly assumed that the steam engine, at least in so 
far as concerns its ms sara to marine purposes, is yet in 
a transition state, and that ultimately, various types having 
been tried and. rejected, we shall arrive at a type on 
which it will be impossible toimprove. The assumption is, 
we think, well founded. The operation of the law of the 
survival of the fittest is, however, extremely slow, and it 
is impossible to foretell with accuracy how much time must 
elapse before all marine engines will closely resemble each 
other in configuration and mode of operation. It is equall 
difficult to say what the ultimate type of marine engine wi 
be. Ten years ago it seemed to be certain that the compound 
engine would distance all competitors. But as time has 
gone on, the claims of the simple engine have acquired 
increased strength ; and whereas it was at one period, and 
that not long gone by, almost impossible for the advocates 
of the simple system to obtain even a hearing, at this 
moment not only are their arguments attentively listened 
to, but admissions are freely made that after all there is 
more merit in the simple engine and less in the compound 
system than is apparent at first sight. For years the 
value of expansion, steam jacketing, &c., was argued purely 
on theoretical grounds. Marriott’s law was assumed to 
apply as fully to steam as it does to a permanent gas. Few 
facts were collected, and when the results of experiments were 
found not to harmonise with theory, we were assured that 
it was so much the worse forthe experiments. To American 
enterprise we are indebted, after all, for an intelligible 
theory of the steam engine, and for an array of facts, 
which, collected with the utmost care, have done much to 
— the phenomena of the steam engine in their true 

ight 


The most recent contributions to our knowledge of 


what really takes place in steam engines when working 
under various conditions, have been supplied by the expe- 
riments carried out with the United States steamers Bache, 
Rush, Dallas, and finally with the Gallatin. The cir- 
cumstances are, we think, sufiicient justification for the 
pertinacity with which we return to an apparently well- 
worn subject, which can, however, we hold, never lose 
its freshness so long as something yet remains to be learned 
concerning the conditions which best promote economy in 
pr consumption of the fuel used in propelling steam- 
ships. 

The Gallatin has a single overhead cylinder 34:lin. in 
diameter and 30in. stroke, carefully jacketed, and the experi- 
ments made by Messrs. Loring and Emery were intended to 
test the value of different pressures and grades of expan- 
sion, and of the steam jacket. We have reds compared 
the results with those obtained from the compound engines 
of two other steamers, and fer convenience we reproduce 
the comparative statement here in a tabulated form :— 


Compound, Jacketed. 
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| 
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Bache .. .. | 78°58 |26°5 6°975 | 20°32 99°2} 25 | 16 Sal 212°7 
Rush... .. | 67°47 |26°5 6215] 18°38 | 2665] 38 | 24 | er |318°78 
Single Cylinder, Jacketed. 
aa “To Ere reer 
Gallatin.. 70°12 25°7| 731 | 20°49 | 197 | 341") — 30 loss-ss 
| | | 

Bache .. .. | 76°1 25°5 6°11 | 23°15 | 116 | 25 -—- | 24 215°36 





It is not necessary to recapitulate what we have already said 
on this branch of the subject, and instead of instituting any 
further comparison between the engines of the Gallatin 
and its compound rivals, we shall compare a few of the 
results obtained by working the single engine under vary- 
one 

he smallest consumption of water realised in any 
experiment with the Gallatin was 20°49 1b. of steam per 
indicated horse-power per hour; the boiler pressure was 
71'56lb. The average initial total pressure is, however, that 
alone with which we shall now concern ourselves, and it was 
in this experiment, known as 398, 84'97 lb. The ratio of 
expansion was 7°31 times, and the average effective pressure 
was 28:08 lb. The steam jacket was in use throughout the 
run. This may be taken as the best result which it is 
possible to get from the Gallatin, for no modification of 
the conditions was followed by a reduction in the weight 
of steam required per hour. It will be admitted that 
71°5 lb. above the atmosphere is about the most that can 
be carried at sea with ordinary marine boilers, and even 
this would entail the use of plates at least lin. thick. If 
as good or even nearly as good a result could be got with 
a lower pressure, we venture to think that most engineers 
would prefer the tower pressure. Not only would a 
thinner, lighter, and much less costly boiler answer, but 
the whole engine would be spared excessive strains. Thus, 
with a total initial effective pressure of,in round numbers, 
80 lb., the strain on the piston rod of the Gallatin 
amounted to 32°5 tons. Now, if we turn to the record of 
the second series of experiments carried out with a boiler 
pressure of 401b., we find that the best result was 
obiained with a total initial cylinder pressure of 54°61 lb., 
the ratio of expansion being 4°81 times, and the con- 
sumption of steam 22°38lb., or 1°891b. in excess of 


that obtained with a pressure of 84 1b. The reduction of 
30 1b. in the pressure carried on the boiler would have 
permitted the thickness of its shell plates to be reduced to 
a little over -4in. without danger, and the strain 
on the piston rod. &c., would also have been brought down 
from 32°5 tons to about 21 tons. It may be urged that 
this would be pore any adhe A a corresponding loss in 
effective power, and that the reduction in strains would, as 
far as the engine was concerned, be illusory, as a larger 
iston would necessary to maintain the speed of the 
t. The argument deserves consideration. What are 
the facts? With a boiler pressure of 701b., in experiment 
No. 39S, the indicated horse-power developed was 197. In 
experiment 16 B, with 40 Ib. pressure, the indicated power 
was 136, or 6l-horse power less. Thus, while the pres- 
sure was reduced by three-sevenths, the power was 
diminished by about 31 per cent. only. It is evident, we 
think, from these facts that the advantage to be derived 
from the use of a higher pressure and measure of expan- 
sion is very small; and it-must not be forgotten that the 
pitch of the screw remained unaltered at 15ft. throughout 
all the experiments. In that marked 398, the revolutions 
of the engines were 51°112 per minute, while in experi- 
ment 16B they reached 45'876. A very trifling reduction 
in the pitch would have sufficed to make the revolutions 
identical. The average effective pressure in experiment 
16 B was 21°67 lb., while in experiment 39S it reached 
28 lb. These being the pressures, had the piston speeds 
been identical, the powers would have stood to each 
other, not 197 to 136, but as 197 to 152, and it is probable 
that the augmented piston velocity would be attended, for 
reasons which we need not stop to explain, by a reduction 
in the consumption of steam. There would still be a con- 
siderable loss of power, and it is a question for dis- 
cussing whether it is worth while to adopt the increased 
pressure to obtain a very small augmentation of speed. To 
us it appears that it would be better to use a slightly 
oo cylinder as wellas a more finely pitched screw. The 
boiler would be spared excessive strains in either case, 
although the engine would not come off quite so well. Be 
this as it may, the very important fact remains that the 
saving in fuel effected by varying the safety yalve load 
from 40 lb. to 70 Ib. on the square inch was extremely 
minute. 

It will repay us to consider the performance of the 
Gallatin’s engine under somewhat different conditions 
than thosse securing maximum economy. We can, indeed, 
deal with the whole subject of economy of fuel in a dif- 
ferent way from that which we have hitherto employed. 
Instead of modifying pressures, &c., to get the utmost pos- 
sible return from the fuel consumed, let us assume that 
an engine shall be worked up to given power, and ask what 
will be the consumption of steam per horse per hour at two 
given pressures, one 70 lb. the other 401b.? The Gallatin 
experiments supply us with an admirable solution of the 
question. In experiment 21 F the total initial cylinder 
pressure was 50°36 lb. ; the indicated horse-power was 255, 
the ratio of expansion being 2°21 times, and the consump- 
tion of steam 26°52 lb. per horse per hour, jacket in use. 
In experiment 31 LL, the total initial cylinder pressure 
was 82°63 lb. ; the ratio of expansion was 4'87 times, the 
power developed was 255°3 indicated horses, and the con- 
sumption of water was 23°47 lb., jacket in use. The clear 
saving due to the adoption of the higher pressure was, in 
this case, a minute fraction over 31b. of steam per horse 
per hour ; or assuming an evaporation of a little less than 
9 lb. of water per pound of coal, then, with 40 lb. steam, 
the cost of a horse-power in fuel would be 31b. per hour, and 
with 70 lb. steam it would be 2°67 1b. In this case it will 
be seen that a much greater saving is effected by the use 
of high steam than can be had when we suffer the power 
to vary as well as the pressure. The reason is obvious. 
When the power is kept constant we must work low- 
pressure steam at a less range of expansion than that 
which is most economical; but if we allow the power to 
take care of itself and choose the best point of cut-off, the 
difference in economy between high and low steam, as 
we have shown, is very small indeed. It is worth notice 
that the most economical point of cut-off for 84:97 lb. total 
pressure was such that the steam was expanded 7°31 times, 
the total terminal pressure being 12°131b.; but the most 
economical point of cut-off with steam of 54°6 lb. initial 
pressure was such that the steam was expanded 4°81 times, 
the terminal pressure being 10°33lb. This fact may at 
first sight appear anomalous, because it is known that the 
= has nothing to do with the saving to be effected 

y expansion, a practical proof of which truth is supplied 
by the fact that a single table of hyperbolic logarithms 
suffices for all ible pressures and -ratios of expansion. 
The fact that high steam should be able to bear in this 
case more expansion—if we may use the phrase—is very 
interesting, and is not quite so easily explained away as 
may appear at first sight. The truth is that with the 
lower pressure the oan runs slower and developes less 
power than with high-pressure steam. The steam has 
thus a greater proportionate weight of metal to pass over, 
and more time is allowed for cooling it than would be the 
case if the engine ran faster. On the other hand, the tem- 
perature of steam of 85 lb. pressure absolute is 316 deg., 
and if we take that of the condenser as 150 deg., we have a 
difference of 166 deg. But the temperature of 55 lb. steam 
is 287 deg., and deducting 150 deg. as before, we have a 
difference or range of 137 deg. only. So that in point of 
fact low-pressure steam ought to be more economical than 
high-pressure steam ; and no doubt it would be so, were it 
not that it has to come into contact, pound for pound, with 
larger cooling surfaces than high-pressure steam. 

fore concluding our notice of the Gallatin experiments 
we must call attention to the light which they throw on 
the value of a steam jacket. Whether a jacket should or 
should not be used, and whether, if used, it should be 
fitted to the high-pressure cylinder or to the low-pressure 
cylinder, or to both, are questions freely discussed b 
marine engineers. The results of the very careful experi- 
ments made by Messrs. Emery and Loring throw some 
light on the matter, but it must be confessed not much. If 





they prove anything, it is that the presence or absence of a 





steam jacket is a matter of very little importance, so long 
as the cylinder is well clothed. It is true that with 85 Ib. 
steam, the jacket being in use, the consumption of steam 
was, as we have stated, but 20°49 lb. The best result 
obtained without a jacket was 21°74 lb. of steam per horse 

hour; but, in this latter case, the engine was working 
up to 289 indicated horse-power, while in the former it 
developed but 196 indicated horse-power. The power re- 
maining at 282 indicated horses, the jacket was thrown 
into use, and the consumption immediately rose to 25°33 lb. 
We may take four experiments— 29, 30, 31, and 32—az 
illustrating the point very clearly. 

















Jacket in use 
Jacket not in use, Draining steam chest. supplied direct from 
boiler. 
No. of experiment. ‘ 29 30 81 32 
Ib. Ib. Ib. Ib. 
Total initial pressureincylndr.| 82°44 73°18 82°63 78°05 
| 
Ratio of expansion .. .. ua 4°90 4°00 4°87 8°82 
Revolutions per minute .. . 60°24 60°17 58°46 61°5 
Indicated horse-power .. ..| 289°15 | 286°84 | 255°30 | 282-48 
Water per I.H.P. per hour ..| -21°74 | 22°93 | 23°47 | 25°33 








It is usually held that the greater the ratio of expansion 
the more useful is the jacket ; but it appears from the 
foregoing table that this is not uniformly true. To all 
intents and purposes. experiments 29 and 31 in the fore- 
going table are identical in conditions, The pressures are 
the same in each case, as are the ratios of expansions ; yet, 
with the jacket, not only is the consumption of steam 

eater by 2°73 lb. per horse per hour, but the power 

eveloped is less by 34 horses. It has always been claimed 
for the jacket that it keeps up the average pressure, but 
the pressure in experiment 31 was less than that in expe- 
riment 29 by 34:°97-— 31°82 = 3°15 ; and the result of this 
loss of pressure is shown by the reduction in the number 
of revolutions. Itis very difficult to explain away such 
facts as these. With the lower safety valve load of 40 Ib. 
the jacket proved, on the whole, serviceable, although to 
a very minute extent. Take, for example, experiments 9 J 
without, and 18C with the jacket in use. The initial 
pressure in the first was 55°8, the ratio of expansion 3°73, 
and the consumption of steam 23°99 Ib. per indicated horse- 
power. In the second, the initial pressure was 54°71, the 
ratio of expansion 3°71, and the consumption of steam 
23'17 lb. per indicated horse-power. A jacket can hardly 
pay for its first cost if it effects no greater saving than 
this. 

The more carefully the Gallatin experiments are 
examined the more fully we think will they be found‘to 
support the opinions we have persistently advocated. 
They prove that the best rate of expansion is comparatively 
moderate, that the best terminal pressure is comparatively 
high, that the value of a jacket is doubtful unless the walls 
of the cylinder are excessively thin, and, that on the score 
of economy of fuel, pure and simple, there is nothing to 
choose between the simple and the compound engine. Of 
course, it may be argued, that the engines of the Gallatin, 
Dexter, &c., were small, and that with large engines the 
results would be different. The reply to this argument is, 
obviously, that in the American experiments like things 
were tried with like. No doubt large compound engines 
may be found which will beat the performance of the 
engines of the Gallatin, but large engines of the simple 
type will also beat the Gallatin. e cannot conclude 
without sayin that the thanks of the profession are due 
to the Unitcu States Government and to Messrs. Loring 
and Emery for carrying out these experiments and placing 
the facts before the world. It is about time that our own 
Government should follow the excellent example thus set 
them. Hitherto they have rested content with building 
engines of the compound and simple type, ostensibly for 
the e of experiment, and then, as in the case of the 
Mallard, Sheldrake, and Moorhen, referred to by Mr. 
Sennett in a paper read at the last meeting of the Insti- 
tution of Naval Architects, sending the boats away on 
service, the only information concerning their performance 
left behind them being a few indicator di » which 
prove nothing except that the action of the valve gear is 
not quite as good as it might be. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


At the concluding meeting of this Institution, held on the 8th 
of April last, before proceeding to the business of the day, the 
President, Lord Hampton, d that the question of the 
adjourned discussion “On Circular Ironclads” Thad deen con- 
sidered by the council, who had determined not to renew it, on 
account of the difficulty of arranging it. 





Mr. Jamieson, of John Elder and Co., thereupon said :—My 


lord, I regret very much this decision of the council. I came to 
hear the paper by Lieut. Goulaeff, ‘‘ On Circular Ironclads,” read, 
and state my views respecting it, but as the decision of the council 
has limited the discussion to the gentlemen who have already 
spoken, I trust that I ry! be permitted to make a short statement 
respecting the claim of the late Mr. John Elder, of Glasgow, to 
be the inventor of the circular ironclad ships of war which Admiral 
Popoff assumes to be, through Mr, Goulaeff, in the paper just read 
at this Institution. The facts of the matter are pretty much 
these :—For a number of tpg Mr. Elder’s private friends were 
aware that he was engaged in considering the subject of circular 
ironclads | encame togiving his viewsto the public in , 1867, and 
reading his paper at the United Service Institution in May, 1868, and 
that he discussed them with the officers of various Gov 
Admiral Popoff included—and Mr. Elder thought the chief object 
of Admiral Popoff’s visit to Glasgow, in 1808, was to get full 
information regarding the details of his circular ship, thay 
which Admiral Popoff was quite enthusiastic. Mr. Elder 6 
unwell in the winter 1868-9, and, but for his death in Sept., 1869, 
would no dovbt have carried out his intention to build an experi- 
mental vessel at his own expense, to cost about £10,000. My. 
Goulaeff now says it was in the beginning of 1869 that Admiral 
Popoff conceived the idea of his circular ships, i.¢., after Mr. 
Elder had published his specification and account of them more 
than a year, and two years after his first interview with Admiral 
Popoff. In his paper, just read to this Institution, Mr, Goulaeff 
describes the curvature of the bilge as being the arc of a circle, 
and the bottom flat, whereas, in his original description, he describes 
the bilge as ding in the quadrant of a circle from the bottom 
to the deck. Mr. Elder’s description of his vessel, made eight 
years before, was, if for light draught, the bottom would be flat, 
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with the side rising or radiating to the deck; and, if for high 
speeds, the form of the bottom would be spherical. It is, there- 
fore, t Mr. Elder’s plans are being adopted, the terms 
em: in describing them only being somewhat varied. It is 
on these grounds, as a peveadl Otuat of Mr. Elder’s of long 
i and as due to the memory of a great man, I protest 
against his beng robbed of the fame of the invention of circular 
ironclads, which involved so much of novelty in conception and 
construction, a task for which his other inventions and improve- 
ments, particularly the compound engine, which has erred 
such immense advantages on the country and the world, proved 
him to be eminently capable, and I do trust these remarks will be 
a of thi os . —— _—— of the 
igin of the circular type for vessels of war being the conception 
of Mr. Elder. 


The President said Mr. Jamieson had expressed himself in a 
most moderate and considerate tone, and it was deeply to be re- 
gietted that want of time on Thursday deprived Mr. Jamieson, or 
any other gentleman, of an opportunity of making any statements 
they desired, under the circumstances as it came so near to the 
nature of an explanation he should offer no objection to that ex- 
.oy ye in their Transactions. 

Mr. y said he wished to offer one word of explanation 
with regard to a matter as to which he gave Mr. Reed and Lieu- 
tenant Goulaeff notice. It was the statement which Lieutenant 
Goulaeff made in his paper, that the Inflexible was the embodi- 
ment of Mr. Reed’s famous design of a citadel ship. This was 
likely to leave on record in their Tr tions a stat t open to 
some misapprehension. The Inflexible did not mena, | any 
special design of Mr. Reed’s any more than other ships now build- 
ing—the Nelson and Northampton for example, which were cruising 
broadside ships with only a belt of armour—could be said to do. 
Mr. Reed did not claim more than the idea of omitting vertical 
armour from the ends of ships and as substituting horizontal 
armour for it. 

Lieutenant Goulaeff in reply offered some explanation in reply 
to Mr. Jamieson, saying that in his paper he had laid orm + A 
stress on the considerations which had induced his authorities to 
admit the circular form, and denying that Admiral Popoff knew 
before of Mr. Elder’s idea as to flat-bottomed circular ships, for that 
he had never heard of his patent untilit appeared in the Times. 

Mr. Scott Russell also asked permission to lay on the table 
three documents which he had received, containing, first, an 
accurate drawing of circular merchant vessels at present in use in 
Asia Minor and on the Euphrates, taken from a photograph; second, 
the description of round ships, as given by Herodotus; and, 
thirdly, a photograph of round merchant vessels as now in use in 
Eastern waters. 

The a and discussions for the day were then proceeded 
with, at the conclusion of which Mr. Scott Russell, in moving a 
vote of thanks to the President, said it was now the seventeenth 
time that they had met in that room to discuss their professional 
questions, and nearly all that time they had been presided over by 
a nobleman who had occupied the highest positions in the country, 
and who, although a great statesman rad a great politician, was 
above everything a lover of seamen, and sea folk, and sea craft, 
and who came there year after year to encourage them, to keep 
them together, and to make them go in the path which he con- 
sidered most useful to the public good. He alluded to the ser- 
vices rendered by Lord Hampton, in regard to laying the founda- 
tion of a complete system of education for naval instruction, and 
also in the construction of our ironclad fleet, and concluded by 
expressing his high appreciation of the very great and continued 
kindness which for so many years their craft and profession had 
received at the hands of their noble chairman. 

Mr. Langford seconded the vote of thanks, which was carried by 
acclamation. 

The President said his friends who had been so good as to move 
and second the vote had been kind enough to express themselves 
in terms which he feared were very much beyond anything he had 
really a bond fide claim to. It had been truly gratifying to him to 
observe the increasing success and public value and utility which 
their Institution might fairly claim, and so far as he could promote 
its value and utility he should be most happy to do so. He could 
not sit down without saying a few words which were really and 
honestly due to the ability with which the important duties of 
secretary had been discharged by his friend Mr. Woolley, in whom 
they had the good fortune to find a successor worthy to follow in 
the steps of Mr. Merrifield. This acknowledgment was honestly 
and fairly due, and he hoped Mr. Woolley would long continue to 
fill with credit the position of secretary to that Institution. 

Mr. Woolley having briefly acknowledged the great kindness he 
had received on all hands from the members of the Institution, a 
vote of thanks was proposed to the members of council and officers 
of the Institution, and also to the Society of Arts for the use of 
their hall, after which the proceedings were brought to a conclusion. 











ON A SMALL COMPOUND STEAM ENGINE.*+ 
By Mr. Tuomas Moy, Associate. 

THE engine which I am about to describe is an improved 
arrangement of that which was brought under your notice two 
years ago. My first idea was to form the cylinders and reservoir 
in one casting, adding a steam dome of suitable dimensions, and 
mounting the whole upon a suitable frame, with two tube plates, 
generating tubes, and furnaces, Messrs. Dudgeon entered into a 
contract to construct a compound engine upon this principle, and 
when a considerable sum of money and much time had been 
spent upon it, it was found that the casting, which was a heavy 
one, was unsound in two places; much delay thereupon took 
place, and that engine was, for various reasons, abandoned. 
Another design was prepared, and the plans approved of, in 
order that Messrs. Dudgeon might carry out their contract, but 
funds running short with me, and Messrs. Dudgeon soon after 
closing their works, the engine has never been completed. 

From the experience gained in the several experimental engines 
that I have had constructed, I have been able to so modify the 
several parts that all difficulties in construction are entirely 
eliminated, and engines of any size and power can be produced 
with facility. In the engine before you the cylinders and valve 
box are cast in one with the base plate which forms the bottom 
of the water and steam reservoir. The cylinders, &c., are bored 
truly, and the top covers inserted. The base plate is faced up, 
and the steam and water dome is bolted down upon it, the tube 
plate, fitted with tubes, is bolted to the side of the dome. By 
this, which appears at first sight but a slight alteration in the 
arrangement, all the parts can be cheaply made, the work being 
nearly all lathe work, and for economy in weight, space, first 
cost, and working, it is difficult to see where there is much room 
for improvement. 

This engine is worked at from 1201b. to 200lb. to the square 
inch, and as excellence of workmanship combined with cheapness 
and simplicity are aimed at, the valve motion is of a very simple 
construction. A semicircular main valve with a stroke of only 
jin., and @ semicircular cut-off valve with a stroke of jin., effect 
together the distribution of the steam, which is cut off at one- 
third of the stroke in the high-pressure cylinder, and by the action 
of the main valve passes direct from the high to the low-pressure 
cylinder, and as the cylinders are in area as one to three the steam 
is expanded nine times. The tubes are made of solid drawn metal, 
for internal pressure, the substance being sufficiently thin to 
allow of the rapid passage of the heat to the water, and yet of 
sufficient strength to allow of an ample margin of safety ; and 
each tube is tested to half a ton to the square inch. The very 
rapid circulation of the water which takes place in the tubes is a 
perfect preventive to burning the metal, and, as a matter of 
practice, they seem to be imperishable ; and, as was well pointed 
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out by Mr, Charles Wye Williams more than twenty years ago. 
the circulation of the water is the very best thing for rapid 
production of steam. I have also found in practice that by 
oun & tubes very near together very little heat can escape, 
the tubes being kept comparatively cool by the circulating water, 
and absorbing the heat asa dry sponge absorbs water. A tube 
plate is on the table which has had some menths’ work, and which 
shows that there is no amount of deposit taking place in the tubes 
ond a very thin scale. 

arrangement now brought under your notice is intended to 
utilise common gas as the fuel; and for this purpose I use 
Wallace’s gas burners, which burn entirely without smoke. But 
the — can be ——— for wo er _ Bye first heat 
goes, course, to the steam-genera' tu am arranging 
@ peculiar form of feed apparatus, which will utilise the sur- 
rounding heat outside the steam-generating tubes. Surrounding 
this f paratus I have a cylinder of non-conducting material, 
and outside this a cistern containing the feed-water, so that 
the products of combustion are pretty well utilised. As I am 
just now conducting experiments with this feed apparatus, I 
would rather reserve my remarks upon it to a future time. In 
the meantime the engine can be worked with an ordinary feed 
pump or injector, and there is no difficulty whatever in pre- 
serving the water level. In conclusion, I think I may say that 
I have invented a steam engine which for simplicity, economy, 
safety, and lightness, will stand comparison with any engine 
that has yet nm produced, and for facility of transport will 
compete with any other engine and beiler in existence. 

[Since this paper was read we have had the pleasure of witness- 
ing a further ex: ent with the same engine, in which the = of 
the tubulous boiler for evaporation was tested. With 60 cubic feet of 

London gas, and twelve Wallace's burners, 20 Ib. of water were 
evaporated in forty minutes. As 85 cubic feet of C are considered 
equivalent to 11b. of good coal, this gives 11°661b. of water e ted 


valves, and are worked by means of eccentrics on the crank shaft, 
the different grades of expansion being greg: by links. The 
surface condenser tubes are horizontal, and the feed pumps take 
their supply direct from the hot well, no feed tank being fitted. 
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ON SOME TRIALS OF SIMPLE AND COMPOUND 
ENGINES.* 


By Mr. RicHarD SENNETT, F.R.S., N.A., and M.E., Assistant to 
Chief Engineer, Devonport Dockyard, Member. 

DvuRine the last session of the Institution, I had the honour of 
reading a paper on compound engines, In it I endeavoured to 
show that compound engines were, both in theory and in fact, more 
economical laos suited to the present requirements of engineer- 
ing than simple expansion engines. In the last paragraph ia that 
paper I referred to some engines, simple and compound, then in 
course of construction for the Admiralty, the trials of which will 
probably throw some light on the comparative merits of the two 
systems. Since that time three sets of engines of 360 indicated 
horse-power, two with simple expansion, for the gun-vessels Shel- 
drake and Moorhen, and one compound for the Mallard, have been 
completed, and the official trials made at Devonport. No special 
trials were made to ascertain the total quantities of water required 
per indicated horse-power, in the two classes of engines, as the 
ships proceeded to their destinations as soon as they were com- 

leted, so that there was no time for experiments. I have thought, 
Soaeien, that a few particulars of the engines and the results 
of their measured mile trials, with the quantity of water used by 
each, as computed from their indicator diagrams, would, perhaps, 
be interesting to the members of this Institution, and it will be 
seen that the results obtained agree very closely with those given 
in my paper of last year. 

The machinery and boilers of the Sheldrake and Moorhen were 
constructed by Messrs. Napier and Sons, of Glasgow, and the 
Mallard’s machinery and boilers by Earle’s Shipbuilding and 
Engineering Company, Hull. The boilers in all three ships are 
practically the same, the only difference being that the tubes in 
the Mallard’s boilers are 2?in. diameter, whilst in the Sheldrake 
and Moorhen they are 24in. The boilers are cylindrical, each con- 
taining two cylindrical furnaces, 2ft. Gin. diameter, and 4ft. Gin. 
long. These two furnaces terminate in a busti 
chamber, 3ft. 2in. deep. The tubes do not return over the fur- 
naces, but are continued from the combusti hamber to the 
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smoke box at the forward end of the boiler, the boilers being 
placed in a fore and aft direction. On the top of the combustion 
chamber, between the ends of the furnaces and the tubes, is sus- 
pended a bridge, which deflects the flame and heated gases before 
they enter the tubes, the use of which has been attended with 
satisfactory results. 

The ~~ of the Sheldrake and Moorhen are simple expansion 
engines, direct-acting, the connecting-rods working between the 
cylinders and the cranks. Both ogindon, with their ends and 
covers, are jacketed with steam of the full boiler pressure. 
Expansion valves, capable of cutting off the steam as early as one- 
fifteenth of the stroke, are fitted on the backs of the main slide 
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The condensing water is circulated through the condenser, around. 
the tubes, by means of a centrifugal pump, the diameter of the 
circulating pipes being 6jin. 

The engines of the Mallard are compound, with return connect- 
ing-rods. The piston-rod of the low-pressure cylinder is taken 
through the cylinder cover at the back, and a slipper guide is 
attached to it for the support of the piston, The barrel and both 
ends of the high-pressure cylinder are jacketed with steam of the 
full boiler pressure, and those of the low-pressure cylinder with 
steam ata pressure of 301b. per square inch, Gridiron expansion 
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valves, arranged to cut off the steam as early as one-eighth of the 
stroke, are fitted to work on faces at the tops of the slide-jackets 
of both high and low-pressure cylinders, and are worked by eccen- 
trics on the crank shait, with links to late the grades of 
expansion, The surface condenser tubes are horizontal, as in the 
Sheldrake and Moorhen ; but the condensed water passes from the 
hot well into a wrought iron tank, from which the feed pumps 
draw their supply for the boilers, The condensing water is circu- 
lated around the tubes by means of a centrifugal pump, the 
diameter of the circulating pipes being 7in. ? 
The weights of all three engines are practically the same, being 
between 774 and 78 tons; but the cost of the simple expansion 
engines was somewhat in excess of that of the compound engine. 
The principal particulars of the different engines and boilers are 
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ven in Table I., and it will be seen that the onl 
iffrence between them is that one is a compound en 
others simple expansion engines. 
obtained may, therefore, be — 
the nS a of construction, an 
The s i 
performances taken for comparison are those on the measured 
mile trials, when the machinery was in charge of the contractors 
themselves. The results of these trials, with some deductions 
therefrom, are given in Table II. 

All the trials were made over the measured distance inside the 
Plymouth breakwater, and the conditions of trial in the three 
cases were as nearly as possible the same, The trials were not 
specially made with a view to economy, but so far as our present 
purpose is concerned this is not of much moment, since the com- 

nm is based on the quantities of steam used in the cylinders, as 
shown by the indicator diagrams, and on the indicated horse-power 
actually developed. Of course the amount of water used per 
indicated horse-power per hour given in Table II. does not represent 
the whole of the steam used in the engines, for to this must be 
added the amount lost by liquefaction in the cylinders, age oe 
&c. Experiments have, however, shown very conclusively that 
the loss from these causes is greater in the simple expansive engine 
than in the compound engine, so that if the total quantities of 
water used had been measured, the comparison would probably 
have been still more unfavourable to the —_ engine than that 
shown in Table II. The results from the Sheldrake and Moorhen 
appear to confirm each other, and agree very fairly with those 
from the Swinger given in my paper last year. The results from 
the Mallard are also very nearly the same as those from the 
Goshawk given in my last year’s paper, so that I think the figures 
given may be taken as being substantially accurate. It will be 
seen that in the Moorhen and Sheldrake the consumption of water 
per indicated horse-power was greater at half power than at full 
power, whilst in the Mallard it was practically the same at both 
powers. The consumption of water in the compound engines of 
the Mallard, as estimated from the indicator diagrams, was 17°12 lb. 
per indicated horse-power per hour, whilst the mean of the 
consumption at full power in the Sheldrake and Moorhen was 
20°8 Ib, or 21°5 percent. in excess of that in the compound 
engine. At half power the expenditure in the simple expansive 
engine was 41°5 per cent. greater than in the compound engine ; 
the consumption of water in the Mallard being 17°66 lb. per 
indicated horse-power per hour, whilst the mean of the consump- 
tion in the Sheldrake and Moorhen at half power was 25 Ib. 

I may add thas these results are corroborated in a general way 
by the coal consumption on the six hours full power trials at sea 
made by the officers of the ships after they were commissioned, 
the consumption of coal in the Sheldrake and Moorhen being con- 
siderably in excess of that in the Mallard. With reference to the 
objection that is sometimes urged as to the extra complexity of 
the compound engines, and the additional repairs it would pro- 
bably require, I can only say, that I see nothing whatever to justify 
such apprehension. There need be no additional complexity in- 
troduced into the compound engine, all the working parts of which 
are the sameas in any other engine. Theonly difference is, that the 
steam, instead of going direct from each cylinder to the condenser, 
passes from the high to the gy spe | cylinder, and from thence 
to the condenser. There is, so far as I know, no reason to appre- 
hend that the compound engines in the Mallard will require more, 
or earlier, repair that the simple expansive engines in the Shel- 
drake or Moorhen, and they have this advantage, that as the engines 
wear, and the slides and pistons begin to leak, the loss will be less 
in the compound engine than in the others, for the steam must, in 
the pay soy engine, pass two valves and two pistons before it 
can reach the condenser, and any leakage from the high-pressure 
cylinder has a chance of being utilised in the low-pressure cylinder. 
It is therefore, 1 ble to suppose that, when the engines be- 
come worn, the difference in economy will be increased instead of 
decreased. The accompanying indicator diagrams are copies of 
some taken on the trials under consideration, the necessary 
particulars being marked on the diagrams themselves, 


TABLE I,—Principal Dimensions of the Machinery and Boilers. 


practical 
e and the 
re! difference in the results 
attributed to the difference in 
not to any difference of detail. 





Sheldrake and 
Moorhen, Mallard. 
Simple expansion. Compound. 
Boilers— No. 2 2 
Diameter .. .. o 6ft. 6in, + 6ft. Gin. 
Length Se ‘ns cae) aoe . 16ft. 
Furnaces— No. 4 4 
Diameter .. .. .. .. 2ft. Gin. 2ft. 6in. 
Length .. . « «+ 4ft. 6in. 4ft. 6in. 
Surface .. .. «- «- 458q. ft. .. 46 sq. ft. 
Tubes— No. 264 236 
Diameter (outside) .. _ ee . 2}in. 
TG se ose 6ft. _ 6tt. 
Surface 1036 sq. ft. 1020 sq. ft. 
Funnel— 
Diameter .. .. .. .« 2ft. Gin. nae ie oe Se 
Length (above fire-grate) 36ft. oe ee ° 35ft. 
Cylinders— No. 2 2 
H.P. 81in. 
Diameter .. 82in. re "OL, P. agin 
Stroke o co cs 2 Gin, or lft. 6in. 
Condenser tubes— No. 1102 1030 
Diameter (outside) .. jin, ae n, 
pe  eererre: Ses é 4ft. 3in. 
Surface .. .. .. .. 757 8q, ft. ++ 8608q. ft 
Diameter of crank shaft. 7}in. oo oe « 6fin. 
Diameter of screw shaft. 6jin. os 00 es «+ 6hin, 


TABLE II.—Results of Performances on the Measured Mile Trials. 


Sheldrake. Moorhen. Mallard. 
Date of trial.. 8th Sept., 1875. 9th Dec., 1875. 21st Dec., 1875. 
Draught of 6ft. Gin. forward .. 6ft.4in. forward.. 6ft.9in.forward 
water.. l0ft. aft .. o. .« l0ft.aft.. .. .. 10ft. lin. aft 
Wind— 
Force - 2 oe ee 4 ee 2to3 
Direction .. North Pe . SW. 
ea, .. «» Smooth ., - Smooth .. Smooth 
Load on safety 
valves «- 601b. - 601»... 60 Ib. 
Weather baro- 
meter.. 29°95in. .. e. 80°6Gin. .. .. «oe 20°98in. 
Full Half Full Half Full Half 
wer, wer, wer, wer, power. wer. 
Pressure of steam 7 PD. MD. o. — — 
in boilers .. 62°35 .. 53 + 685 41 .. 584 .. 50 
Mean vacuum in in, in, in. in. in in, 
condensers.. ., 20 24 23°3 .. 244 .. 23°75 .. 26°1 
Mean revolutions 
perminute ., 1155 .. 847 1213 .. 929 1248 .. 98°8 
Indicated H.P. .. 367 137 387 180 . 898 213 
Speed of piston per ft. ft. ft. ft. ft. ft. 
minute .. .. 404 295 ., 424 824 .. 374 296 
<nots. Knots. Knots. Knots. Knots. Knots. 
see of shi 9°261 .. 7°282.. 9°634 7899 .. 9°894 8°415 
ater used per Ib. Ib. Ib. Ib. Ib. Ib. 
our .. .. eo» 7900 .. 3476.. 7780 .. 4483 .. 6844 .. 8762 
Do. per [.H.P. per 
hour .. «- o SB ..' 95%... 1 .. 946. so 1719 .4 1966 








ON SOME PERFORMANCES OF THE SCREW 
PROPELLER, AND CERTAIN PROPOSED 
SCHEMES FOR INCREASING ITS EFFICIENCY.* 

By Mr, Hamiuton W. Penpren, O.E. 


THE subject matter of the present paper is divided into three 
heads, namely :—first, a statement of the respective performances 
of screw propellers of different shapes, and called individually 
after their respective inventors or designers ; second, a general 
descriptive review of some novelties invented by various engineers 
in connection with screw machinery, each contrived by its ori- 
ginator either to fulfil in a better manner some functions alread 


ips were all completed at the close of last year, and the. 





performed by other means in an imperfect fashion, or else to im. 
prove the working and increase the durability of existing machinery; 
and lastly, a consideration, in connection with the other 
two heads, of the straining injury done to the hulls of steamships 
by their machinery, when the power of the latter is great in pro- 
portion to the displacement of the former; the fracture of shafts, 
and what means yield the best promise of mitigating such evils. 
In putting before the members certain particulars of the perform- 
ance of screw propellers, the author has to comment on the 
reat obstacles the collector of data on this subject encounters in 
is search. The patentees of propellers, one and all, unitein a 
complaint that the owners, companies, and others using this or 
that pattern persistently decline to furnish any particulars of its 
ormance. The only explanation the author can give as a reason 
‘or such secrecy is, that probably an owner who has tried a new 
form of screw, and found it a failure, does not care to publish the 
fact that he has made a mistake, while, on the other hand, if the 
trial is successful, he will not want a rival to hear of the good 
things he has got. Whatever the cause, however, the fact remains, 
and it is one to be regretted, because it is by extended and sys- 
tematic comparison of the peformances of different forms of pro- 
peller under various conditions of working that alone we can hope 
to secure the best results, 

It is impossible, within the limits of a single paper, to consider 
at all exhaustively the process of development which the screw 
has undérgone even during the last ten years, and the author 
hopes that this will exonerate him from the charge of dealing 
superficially with this subject. Asa matter of course, the efficiency 
of the screw propeller is, perhaps, the most important of all the 

uestions bearing on the subject. In using the word “‘efticiency,” 
the author desires to impress upon his audience that he does not 
do so to denote the relative merits of two different patterns of 
forms or screw, contrasted with each other per se, but as referable 
to their respective capabilities to utilise the power of the engines 
to the best advantage. Marine engineers know that little more 
than half the total indicated horse-power of the engines is abso- 
lutely available for the propulsion of the ship by means of the 
screw. The most accurate way to ascertain the actual amount of 
the indicated horse-power available for the propulsion of the ship 
is to measure the thrust of the screw shaft in pounds, and this, 
multiplied by the speed of the ship in feet per minute, will give it. 
A very concise and practical method of estimating the efficiency 
either of screw or of machinery is generally adopted now both by 
owners and engine builders; it consists simply in gauging the 
number of knots a given set of boilers and machinery, and a given 
type of propeller, will drive a certain ship with a fixed number of 
tons of coal ; the factor of time may or may not be introduced 
into the trial. The author will, however, remind his hearers that 
the smallest consumption of coal per horse-power is not a complete 
test in itself ; the boilers and engines may be very economical, and 
the screw, either from inherent defects, or from its ill adaptation 
to the hull and machinery, be very wasteful. A comparison 
between the consumption of fuel and what the author will call 
‘* thrust horse-power,” he thinks would be a good test of economy, 
because it would at once show, if taken in conjunction with the 
indicated horse-power of the engines, the real quantity of fuel 
used to propel the ship and the quantity wasted in loss. Such a 
test has very seldom been applied to determine the efficiency of 
this or that propeller. 

The engineer who has bestowed most attention on such tests is 
Mr. Isherwoed, formerly chief of the engineeering department of 
the United States Navy, and tables Nos. 1 and 2*: give general 
particulars of some experiments instituted by him in 1858 on some 

unboats originally built for the British Government to attack the 
forts of Cronstadt during the last Russian war, but which were 
subsequently employed in Chinese waters. The tables set forth 
the particulars of the boats and their engines. Half the number 
of boats were engined by Maudslay, the remainder by Penn. 
The distribution of power was computed as follows :—First 
the following deductions were made from the gross horse- 
power of the engines: (a) power to work engines and 
shafting, the remainder (b) being the net power applied to the 
screw shaft, Of this net power, judged by Morin’s experiments, 
7°5 per cent. is first absorbed by the friction of the load, and this 
is additional to the friction of the engine itself, and is directly as 
the load or pressure under which the engine works. This being 
deducted, the residue is partly absorbed in overcoming the cohesive 
resistance of the water to the surface of the screw, sometimes 
erroneously called the friction of the water on the screw blades ; 
it is in the direct ratio of the surface, and as the square of the 
velocity; it equals about 0°45 lb. per square foot, with a velo- 
city of 10ft. per second. This, then, as well as the power required 
to overcome the cohesive resistance of the water to the screw 
surface, being deducted, the residue of the engine power is appor- 
tioned between that expended in the slip of the screw, the 
propulsion of the vessel, and the ratio of speed of ship to speed of 
vessel, The tables, Nos. 1 and 2, are compiled en this analysis ; 
in both equal weights of steam and fuel were used, and the speed of 
Maudslay’s boats was 8°38 knots, and that of Penn’s 8°26 knots. 
Efficiency of working, as measured by fuel consumption, was 
greatest in Maudslay’s engines, but owing to the better utilisation 
of the power by Penn’s screw, a gain of 8 per cent. of economy 
was realised as compared with Maudslay’s. Penn’s was the most 
wasteful engine, but the superiority of his screw more than com. 
pensated for this. Both boilers were alike, 

Mr. Isherwood states that from his investigations he finds that 
the weight of steam required to propel a vessel at different rates 
of is always in a much lower ratio than the cubes of the 
speeds, but its real value is difficult to determine accurately. 
Table No. 3 gives the results of some experiments made by Mr. 
Isherwood at Hong Kong, in 1858, with the British transport 
Sydney; and Table No. 3 gives her performances as contrasted 
with those of her sister ships, the Ireland and Scotland, and the 
relative economical efficiency of application of power of each of the 
screws was, —, 1:18 ; Ireland, 1°00; Scotland, 1146. Table 
No. 4 shows the relative performances of six different propellers 
tried by Mr. Isherwood on H.M.S. Conflict. One of the screws 
tried was Sir Thomas Mitchel’s Boomerang, so called from its 
resemblance to a eo py used by the Australian savages ; its 
shape resembles that of a strip of paper first twisted in a spiral 
and then bent like the letter 8. Table No. 4 gives the general 
dimensions of the screws, and these experiments are especially 
valuable, because so many different forms of propeller were tried 
with one and the same hull and machinery ; though, as all the pro- 
pellers were of the two-bladed type, no knowledge is gained as to 
the performances of three or four-bladed screws. The dimensions 
of the ship were as in Table No. 4a. The attention of all inventors 
dealing with the screw propeller has been principally directed to 
two points—the one being to devise a propeller that will drive a 
ship at the greatest speed with a given power, and which shall also 
have good reversing or backing power, and give the ship also as 
straight a course as possible with the helm amidships; the other 
being the greatest reduction of vibration. No one has bestowed 
more attention to the study and improvement of screw propulsion 
than Mr. Robert Griffiths, and one of his earliest ideas was to find 
out what radius of circle on a screw disc was the limit of maximum 
efficiency, and he experimented on the principle of filling up the 
central part of the screw with a spherical boss, making these 
bosses of different sizes or various proportionate diameters to that 
of the screw disc. The author need not dilate on this point, as it 
is one familiar to his audience ; suffice it to say that Mr. Griffiths 
found that the best size of central sphere to be between 
one-third and one-fourth of the diameter of the screw. Next he 
dealt with the shape of the blades, and he found that the best 
width for them just over the boss to be one-third the diameter of 
the-screw, and at the outer extremities one-ninth thereof, 

Mr. Griffiths’ more recent ot tae have been directed, not 
to the shape of the screw itself, but to the determination of the 
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* For tables see Enainzer of November Sth, 1875, page 321, 


best way of feeding it with water. It is perfectly evident that the 
action of the screw in driving a ship forward depends on the 
relative resistance opposed by the hull, and by the water, to the 
screw; or to put the point in another way, it depends on the 
resistance opposed by the water to the movement of the hull in 
one direction, and to the repelling action of the propeller on the 
water in the opposite one. If both were equal, of course the ship, 
if then at rest, would remain so; as it is, her rate of speed is 
exactly that due to the difference between the two statical 
forces—namely, that opposed by the water to the hull, and that 
opposed by it to the screw. The density of the water is alike in 
both cases so long as the hull and screw are at rest, but is no 
longer so when screw and hull are moving onwards ; then the case 
is quite different, for the water resistance to the hull increases 
rapidly, while that opposed to the repellent action of the screw 
diminishes, because, to some extent, the screw is going away from 
the reaction of the water. Besides this, too, the rotation of the 
screw tends to a centrifugal action, and throws the water partly 
sideways, the power expended in doirg so being totally wasted, as 
the repellent action of the screw should be only in a line with the 
vessel's keel ; and the author is of opinion that if the actual longi- 
tudinal area of the blades of a screw equal, say, one-fourth that of 
the disc area, that then one-fourth of the power of the screw is 
wasted in centrifugal action on the water, with the attendant evil 
that there is the less water left to be repelled backwards. Thus, 
if we suppose, for sake of argument and illustration, that the 
screw of a boat of given size must repel or re-act on a thousand 
gallons of water per second, to drive her at the speed of four knots 
an hour, but that only that quantity reaches the screw altogether, 
and that a fourth thereof is repelled sideways; then evidently so 
much the less remains for the screw to re-act upon in a line with 
the keel: nor does the evil stop here, but the radial water currents 
set up induced currents before and behind the screw, and it then 
moves in a less dense medium than does the hull. Someinventors 
have curved the screw blades in a forward direction and inwards 
in order to make them draw the water towards the centze instead 
of throwing it outwards, but the attendant advantages of this do 
not seem to have been great. . 

Mr. Griffiths, being impressed with the necessity of evercoming 
this evil, has recently been trying some experiments with certain 
contrivances which the author will treat of in the second pert of 
this paper under the head of novelties. He will conclude this part 
of his paper by drawing attention to forms of propeller, represent- 
ing some of the best practice of the most eminent firms of marine 
engineers, and to the performance of the screws devised in the 
most recent times by private inventors.* Diagram No. 3 illustrates 
a three-bladed screw fitted to H.M.S. Lapwing, by Messrs, Rennie, 
its diameter is 8ft. Gin,, and the pitch varies from 9ft. Gin. to 13ft. 
6in.; it is a fair example of:a Griffiths three-bladed propeller. 
The indicated horse-power of the engines was 502. Diagram No. 4 
is of a double two-bladed Mangin screw, fitted to H.M.S Bullfinch; 
it is 7ft. 3in. in diameter, of uniform pitch; indicated horse-power 
of the engines, 458°5. A more modern form of Mangin is shown in 
diagram No. 5. Theauthor is not in possession of any data of the 
performances of these propellers, A Mangin screw was oflicially 
tried, fitted to H.M.S. Blanche, in February, 1868, The screw 
was 14ft. 7in. diameter; pitch of leading portion of blade, 15ft. 
Tin. ; ditto of trailing portion, 17ft.; mean length of blade on keel 
line, 12ft. With full boiler power the screw made §8°5 revolutions 

er minute, the speed of the ship being 13°63 knots per hour. 
ith half boiler power the speed was 11°78 knots, The use of 
full boiler power caused a violent thumping action on the ship’s 
stern, Diagram No. 8 illustrates a six-bladed screw, 15ft. Qin. 
diameter, and of a pitch varying from 17ft. Gin. te 21ft. 6in., 
fitted to the Egyptian Government steamer Charkieh. It was 
supposed that by dividing the surface into several small parts, or 
areas, greater steadiness would result; but comparative trials 
between itand a three-bladed screw showed that little difference 
existed, The six-bladed was used from Maltato Alexandria, and the 
other from Venice to Alexandria, The hourly fuel consumption, 
and mean speed, in each casé were as follows :— 


8.8. CHARKIEH. 


Kind of screw. Coal used per hour. Mean speed. 
Cwts. qrs. lbs, knots. 

Six-bladed .. .. .. .. 388 8 15.. 10°65. 

Three-bladed 84 0 9 .. e+ 10°69. 


Table No. 5 shows the comparative particulars of the perform 
ances of this vessel with the six-bladed propeller, and those of the 
mail steamer Ruahine, with twin three-bladed screws. Diagram 
No. 9 shows the screw of the latter. Diagram No. 10 shows a two- 
bladed Griffiths screw, same as fitted to H.M.S. Lord Warden and 
Lord Clyde ; diameter 23ft.; mean pitch, 23ft. 6in.; indicated 
horse-power, 6705; revolutions of screw, 63°3; speed of ship, 
13°49 ; displacement, 9000 tons. Table No. 6 gives the relative 
performances of H.M.S. Minotaur, Agincourt, and Bellerophon. 
Another form of screw to which the author would direct attention 
is the Lowe-Vansittart, and Table No. 7 gives the performances of 
this as compared with a Griffiths, both having been tested in the 
screw steamer Scandinavian; while Table No. 8 gives results 
attained by it -with H.M.S. Druid. The Griffiths four-bladed 
screw, used with the Scandinavian, is illustrated by diagram 
No. 10a, and the Vansittart is illustrated by No. 10). With the 
former the speed was 11°75 knots, and with the latter 12 knots. 
The Vansittart screw had also four blades, and both were 25ft. 
pitch. Diagrams No, 11 and 12 respectively illustrate a common 
and a Vansittart propeller, competitively tried with H.M. gun- 
boat Fancy, in Stokes Bay; and Table No. 9 gives particulars of 
both eg gr Diagram No. 14 shows Dr. Collis Browne’s 
propeller, and trials made with it as contrasted with a Griffiths, 
showed that it did as much with 60 lb. of coal, as a Griffiths per- 
formed with 801b. burnt per hour. Diagrams 3 and 4 show a 
certain form of the Hirsch screw, while Table No. 10 gives particu- 
lars of its performances as contrasted with those of Griffiths’ pro- 
peller, tried with the steamship Hoerder, of the Hamburgh Trans- 
atlantic Eagle Line, and having engines of 600 nominal horse-power. 
Diagram No. 12a showg the expanded blade of this propeller. The 
Herder’s speed with the Griffiths screw was 11°48 knots an hour, 
and with the Hirsch it was 12:38 knots, or a gain of 0'9 of a knot 
with the same power. Table No. 11 gives comparative speeds 
attained by Government vessels fitted with Hirsch’s and with 
other propellers. Table No. 12 gives the same particulars of mer- 
cantile vessels similarly fitted. Table No. gives comparative state- 
ments of consumption of fuel. Table No. 13is a time table of the 
steamship Adriatic, and Table No, 14 is one giving a general 
analysigof the results deduced from No. 13. The following is an 
extragffrom the log book of the steamship Memphis, of the Kos- 
mos Steamship Company, Hamburgh, returned by Captain Arnstadt. 
It shows the results of four complete voyages from Hamburgh to 
pessoa: and back ; two with the ordinary, and two with the Hirsch 
propeller. 
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APPARATUS FOR TESTING THE TORSION OF SCREW SHAFTS. 


The captain also reported that there was an absence of vibration, 


and that the vessel steered better with the Hirsch than with the | 


common screw, Table No. 15 gives various extracts of reports on 
the performances of the Hirsch propellers. Passing from this, 
the author now proceeds to the second part of this paper, or that 
dealing with some novelties in connection with screw propulsion, 
foremost amongst which he places Mr. Griffiths’ two proposals, 
namely, the enclosing of screws in tunnels or shields, and also his 
proposed duplication of the machinery in ships, one screw being 
placed in the bows, and the other retained in the present position 
at the stern of the vessel. With regard to the first of these pro- 
posals, the arguments advanced by Mr. Griffiths in favour of this 
arrangement are based to @ great extent on the principles already 
adverted to by the author of this paper, in reference to the feeding 
of the screw with water. Mr. Griffiths avers that by confining 
the water in a tunnel with a bell mouth in advance, the water is 
drawn in a dense condition to and confined around the screw ; and 
that no radial motion can be imparted to the water, all the force 
exerted by the screw is rendered repellent astern, and the result 
is that no waste of power takes place. He also claims that there 
is less air drawn to the screw, and that the vertical movement and 
frequent lifting of the screw above the waves does not denude 
the screw of water to the same extent as is the case with an un- 
shielded screw. Mr. Griffiths also claims that the shielding of 
the screw is an advantage for war ships, as there is then less 
chance of the screw being fouled by rope ends or wreck. In sup- 
port of the first of these claims—that of giving dense water 
supply—Mr. Griffiths points to the remarkable results he has 
attained with his models, and more recently with H.M.S Bruiser. 
In support of the second claim, as to the duplicate machinery 
scheme, Mr. Griffiths argues that by its adoption the breakdown 
of one set will not so totally disable a ship as does the failure of 
the single set now relied on; that two screws, one at the bow the 
other at the stern, would work toa greater advantage and give 
better results than a single one at either point ; that the parts of 
each set of machinery would be smaller, lighter, cheaper, and 
handier than in the single arrangement; that, if both sets were 
made to standard gauges, then if one set did break down, or 
both sets in different parts, in some remote port far from the 
means of repair, the sound parts of the one could be used to 
replace the defective ones of the other, and the ship got home 
with one perfect set. In reply to these claims, the author would 
observe, first, as regards the enclosure of the screw in a shield, 
that he believes no data has yet been gathered as to its efficiency 
on ocean steamers during long voyages, and, therefore, no opinion 
can be expressed as to its utility either as an economiser of 
power, or its effect in preventing a screw racing when rolled 
clear of the sea. As to the question of fouling, a great deal 
of controversy exists, one party agreeing with Mr. Griffiths, 
while another avers that the sheath, regarded from this point 
of view, is an evil, because of the fact that if a screw does foul 
in it the mischief is nearly irremediable at sea, and would pro- 
bably lead to the total disablement of the propeller. 

Concerning Mr. Griffiths’ duplicate scheme, the author ventures 
to observe that, while breakdowns continue to occur as frequently 
as at present, it would be well not to have ‘‘all the eggs 
in one basket,” did not great objections exist to such an arrange- 
ment as the duplicate one; it would also be a great gain could 
the sizes of the parts, especially of the moving ones, of large 
marine engines be reduced, but so long as areas of pistons and 
shafts increase as the squares of their diameters, so long will 
Mr. Griffiths find it impossible to get as much power, other 
things being equal, out of two sets of machinery weighing 
respectively 50 tons, as he will out of one set weighing 
100 tons; to say nothing of the other evils of such a system, 
such as waste of space, the need of two engine rooms, stoke- 
hole, and staffs, and two maintenance hills, besides the known 
evils in mechanical engineering of never getting as good results 
from divided powers as from united ones, and the bad principle 
of employing two pieces where one can be made to do. The 
author will presently describe, in the third part of this paper, 
the method he would suggest to save weight and bulk in marine 
engines. 

*Diagram No. 15 illustrates a device invented by Professor 
Lutschaunig, Professor of Naval Architecture to the Imperial 
Academy of Trieste ; but, as he has already read a paper on the 
subject himself before the members of this Institute about three 
years ago, the author will not do more than direct attention to 
it as being to some extent a novelty. "Diagram No. 15a shows 
a novelty of another kind, namely, a device for feathering the 
blades of a screw from the engine room; it is the invention of 
Mr. R. R. Bevis, of Messrs. Laird’s, of Birkenhead. Its principal 
feature is that the aft portion of the shaft is made hollow, and 
within it is placed a rod, united at one end with rods connecting 
it with cranks on the shanks of the screw blades, which are 
socketed into the central boss ; while the other end is united to a 
screwed collar movable on the shaft, and which, as it is moved 
back or forwards, “feathers” the screw blades. The invention 
has been successfully tried in Mr. Brassey’s yacht, the Kathleen, 
and after twelve months’ service was found in good order. 

Another novelty is, or rather was, Messrs. Harland and Wolff's 
lowering gear, fitted to the White Star steamer Britannic ; but it 


has been, or is being, removed. + Diagram No. 17 illustrates what | 


was its general arrangement. The object of the inventors was to 
secure a deep and permanent immersion of the propeller ; and the 
author would here take occasion to impress upon his hearers the 
expediency of not confounding the two expressions, because each 
defines conditions of working essentially different from those 
denoted by the other. The former deals alone with the density of 
the water around, and the superimposed quantity of water above 
the screw ; the latter treats solely of the alternate stripping and 
drowning of a screw by the pitching of the ship. The Harland 
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gear was devised to secure the twofold advantage, but the inven- | 


tors seemed to have overlooked the fact that the thrust of an 


inclined shaft only represents the resultant of a vertical and of a | 


horizontal strain, and that if the angle of inclination be taken at, 


say one in five, with the horizon, then but four-fifths of the scrow | 


power is available to propel the ship forwards, the other fifth being | 


wasted in keeping the stern of the ship lifted out of the water. 
The arrangement consisted in setting the engine shaft on an 
incline and making the screw shaft a separate affair, it being 


united to the engine shaft by a somewhat peculiar “‘ ball-and- | 
socket” joint, the socket being on its outer surface, formed also | 
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out this plan the screw aperture requires to be slightly altered. 
The sternposts are curved with radii struck from the centre of the 
ball and socket, a well being formed in the deck for lifting the 
shaft out of its bearings, The forward sternpost is formed of two 
side plates forged or riveted to the other sternpost and to the 
deck, and is fitted with a bearing, to the cap of which is fitted the 
apparatus for raising the screw and shaft by steam power, or in - 
some instances by manual labour. There is likewise a well con- 
necting the sternpost with the water-tight bulkhead, having a 
trunk fitted on the top for slinging the shaft in the act of lifting 
it out of the ship. Such are the leading features of the scheme. 
In the event of requiring to take out the shaft, the box coupling 
inside of the ship requires to be removed, then the shaft can bo 


| raised and the blades of the propeller taken off. Prior to that, a 


blind flange, fitted with a pipe, is slipped over the end of the shaft, 


| and follows up the shaft as it is drawn out of the stuffing box on 


the ball-and-socket piece, and is secured with the same bolts. In 
fact, as the shaft is drawn out, this short pipe and blind flange is 
screwed up, and takes the place of the shaft in keeping the hemp 

king intact. The ball in the socket is secured at the angle of 


| inclination, and remains so while the shaft is taken out, and until 
| it is replaced. Temporary shackles are fitted to the well, and 


| sume no water, or but 
| the operation of os out and replacing the shaft has been suc- 


when the shaft is being replaced it is lowered through their eyes, 
which easily guide it into the short tube, the nuts on the blind 
flange being slackened ; when the shaft is again embraced by the 
packing, a small test ry on the blind _——- is opened, and we pre- 

ittle will flow, and then we may say that 


cessfully accomplishe I likewise propose, for arctic steam 
vessels, to enclose the well by means of an india-rubker sluice asit 
were, clamped to the sternpost, with a valve fitted for letting the 
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¢sa ball, which swivelled in a fixed box or casing, secured to a 
stecn plate, which kept out the sea. The outer end of the shaft, 
just behind the screw, had a vertical bar united to it, and this was 
united to a rack above, gearing into a pinion on whose axle a 
worm-wheel was secured, the worm of which was actuated by 
manual labour on deck, and by this means when the ship neared 
shallow water the screw was raised up above the level of the keel 
out of danger from the ground; while when fairly in deep water 
it was lowered down to its work, The author is not aware of the 
reason assigned for its removal. 

Another novelty has been devised in screw machinery by Mr. 


| John G. Winton, of Portobello, Edinburgh, and one of its pro- 


posed uses was for ships going on expeditions into ice latitudes. 


water in the well into the ship, and which would be pumped over- 
board in the usual manner ; by this means, when the propeller is 
lifted out, the well would be quite dry and free from ice, so 


| necessary in these waters.” So far Mr. Winton. 


The following is Mr. Winton’s own description of it. He calls it 





**a means of lifting a screw shaft out of its bearings when a 
vessel is afloat.” He says :—‘‘I have long considered the stern 
tube of a screw steamship both a crude and a dangerous invention. 
In the event of the propeller shaft breaking at sea, a ready means 


desi 


of —s it with the spare shaft, usually provided, is a great | 
eratum. A vessel so fitted carries the means within herself | 


of replacing ascrew propeller, even when she may be heavily laden | 
and at sea; or when in some foreign port, a screw propeller and | tion to their cylinder diameters, and such engines never work 
shaft can be replaced without the aid of a dry dock,—thus ship- | pleasantly, even at low speeds and where the moving parts ars 


owners would not meet with such severe losses as they do by the 
detention of their vessels. In the plan I propose the screw shaft 
is raised at an angle by means of a ball-and-socket joint of the 


| hemp-packed description, fitted to the usual water-tight bulkhead 
| forward of the sternpost, the ball having the usual lignum vite 


* Eyoineer of Nov. 12th, 1875. + Exoinger, Nov. 12, 1875, page 344. | 


| bearings and stuffing box, as in ordinary stern tubes. To carry 








The author was recently shown the propeller, Mr. White- 
head’s (not a screw, be it observed), illustrated by Fig. 1. 
It consists of an axle to be set vertically, and on which are 
two tee or cross pieces, one of which is a box or ae containing 
certain gearing ; at either end of the cross pieces are bearings, and 
between each pair is placed a vane like the fly of the striking gear 
of aclock; on their axles are wheels gearing with the rest of the 
gear in the tee-piece, and the action of the gear is to feather the 
vanes as descri! above ; the centre axle does not rotate; the 
tee-pieces, united by a cross bar, do so on it ; but it can be shifted 
on deck so as to cause the feathering to move the ship ahead, 
astern, or to turn her on her centre. It seems rather of a toy, 
and though suitable, perhaps, fo: shallow river boats or smooth 
water work, is not, the author thinks, available for sea or ocean 
work, 

The author now reaches the third part of his paper, being its 
last section, namely, a consideration of the straining injury done 
to the hulls of screw steamships of great power in proportion to 
their displacement ; the fracture of shafts and propellers, and 
what means afford the best promise of mitigating such evils. The 
straining of a hull and the fracture of machinery, where the latter 
is not due to bad workmanship or material, or to the presence of 
water in the cylinders, are alike the result of a common cause, or set 
of causes. No mechanical engineer, the author ventures tu think, 
will deny that much of the straining of hulls and machinery is 
due to the use of reciprocating engines, as well as to the want of 
uniformity of the driving forces of the engines within, with the 
resisting forces opposed by the water to the propeller without the 
ship. Screw engines also are often of very short stroke in propor- 


small and light. In the author’s opinion the proper type of engine 
for screw propulsion would be a rotary one, am pat a good and 
durable one be devised ; failing this, however, a reciprocating one 
must be resorted to, and attention should be given to lessen its 
defects as much as may be. The author would advocate the use 
of high speed single cylinder engines of as long a stroke as possible. 











337 


THE ENGINEER. 


May 5, 1876. 





NEE ee eee 
























































(‘see aBnd 998 uordiwosap 10.7) 


“MHANIONG ‘VNNAIA “LAVHOSTISSAD NHVANASID SLVVIS “TIAASVH NHOL UW 


SAVMTIVEY ALVIS NVIUVONOH TVAOU ANIONA UWAONASSVd SSHUdXA 


338 


THE ENGINEER. 





May 5, 1876. 








Heisaware that themomentum ofa light piston, &c., movingrapidly, 


may be as + as that of a heavy one moving at low velocity ; 
but the light one is more mobile, and presents less of the passive 
resistance ever present in great masses of metal ; this is a point 
in faveur of the light engine. Again, he ventures to thivk that 
more steadiness and less straining action would take place with 
four-bladed screws of fine pitch than with a smaller number of 
blades and 4 coarse pitch. 

As to engine economy, there is no question as to the superior 
advantage of high piston speeds, though the author would not 
rush to extremes. He considers also that high speed engines could 
be got into much smaller space than the present enormous slow 
speed ones occupy. Probably he will be asked how he would 
propose to get a high speed engine for a vessel whose build was 
best suited toa somewhat coarse-pitched screw, and his reply is 
that, assuming that the form of the hull regulates the pitch of 
the propeller, he would gear his engines, not in the way they were 
geared in the infancy of screw propulsion, when the engines ran 
slower than the screw ; he would cause them to run faster than it. 
Should such an arrangement be found advantageous in other ways, 
the defects of toothed gear at this kind of work would be much 
less with the smaller wheel acting as driver than they were in the 
old days when the driver was the largest ; and even that arrange- 
ment did not do so badly, for he was told, not very long ago, that 
the gear in the old Great Western was still as perfect as ever. 
The author thinks, too, that a scheme by which the cylinders 
would be set fore-and-aft, and driving the screw by bevel gear is 
at least worthy of thought, because such an arrangement would 
give room for long strokes, and the gear would allow of high speeds 
of piston. He is aware that these are startling proposals, but 
they are, he ventures to repeat, worthy of consideration. That 
we have marine screw machinery arranged at present in the close 
conformity with sound mechanical principles, which operates to 
reduce strains and risk of breakdowns to the greatest extent 
possible, the author declines to believe, being of opinion that there 
must be something wrong in the design and mode of working a 
system of machinery which resulted in the smashing of such a 
shaft as that of which the Atrato furnishes an example—one of 
many—and which is illustrated in Diagram No. 17.* It gave way 
during that vessel’s voyage from Plymouth, in October, 1872, 
when four days out on her way to Australia with emigrants on 
board. She had madea previous departure, but had to put back 
with her propeller broken, and the whole affair made such a stir 
on the subject of surveying machinery afloat that the Board of 
Trade sent a circular to all its surveyors, thirty-two in number, 
requesting them to forward to it, in a tabulated form, the rules 
they respectively adopted for calculating the diameters of screw 
shafts. This table can be seen in the printed report of the Board 
of Trade, and it gives the names of thirty-eight ships, the names 
of the engine makers, diameters of cylinders, length of strokes, 
steam pressures, diameters of shafts abaft the cranks actually 
fitted, and same as found by surveyor’s rule. Some of these 
gentlemen used rules of their own, while of the remainder, some 
used Rankine’s, some Anderson’s, and some Molesworth’s rules. 
Table No. 11 gives a few examples selected from these, 

The author ventures te think that all such rules are inappli- 
cable to the special conditions under which screw shafts work, and 
he cites in support of his views that although a margin of from 
three to six times the computed engine strain is left before the 
breaking strain is reached, yet that fractures do take place, and 
often, too, in sound shafts. The fact is that the rules used are 
based on statical tests, which are nearly useless where dynamical 
strains of great and constantly varying magnitude are operating. 
He ventures to think, too, that the existing practice of taking a 
shaft whose diameter is so great in proportion to its length as to 
practically deprive it of all elasticity, and uniting to one end 
thereof engines. exerting great power in a decidedly intermittent 
manner, and securing ‘at its other extremity a contrivance for 
absorbing that power as transmitted to it by the shaft, the said 
contrivance being itself exposed to resistances varying from nothing 
as when the screw is stripped, to some of magnitude enough to 
nearly overcome the engine power, is opposed to all good mechanical 
principles. Moreover, the evil is intensified by setting and secur- 
ing the shaft, or iron column, in a series of bearings fastened in 
turn to the kelson frames of the ship, whose hull, especially in 
long, narrow, shallow vessels, is to all intents a girder, and one 
which deflects more or less, as it strains in a sea way, causing, of 
course, certain strains on the shaft which of themselves must tend 
to strain after crank pins and stern tubes. The author ventures 
to think that as the strains to which screws and shafts are exposed 
are peculiarly great as well as variable in magnitude, proper expe- 
dients should be adopted to ease such strains as much as possible. 
If the present method of fitting screws and their shafts be ex- 
amined, it will be found to present the only example in mechanics, 


being necessary to provide against recoil shocks from the thrust 
buffers, two air cylinders are bolted, one against the after end of 
each guide (see Diagram No. 18), the aft ends of which are closed. 
In each works a piston, packed with a cup-leather in such a way 
that the pistons, being united by rods to the lugs of the thrust 
blocks, can move forward easily ; but in the event of recoil the 
packing becomes air-tight, and an air cushion is at once interposed 
against the pistons, which prevents any shock. A cock in the end 
of each cylinder enables the engineer to regulate the t of 
cushion. Other methods of securing torsional elasticity by means 
of drag-links, made of spiral springs, or by crank pins bearing 
against cantilever springs, &c., are shown on the Diagram 20*. 
Diagram No. 19 shows asimple method of providing torsivnal 
elasticity for the screw shafts of small vessels, such as yachts and 
steam launches. It consists of the introduction or interposition 
of a single broad steel blade some feet in length, between the 
screw shaft and the engine shaft. Thrust elasticity is provided for 
the same shaft by placing on the one portion of the screw shaft a 
square box within which is a buffer spring ; the corresponding 
part of the other shaft is square in form, and fits easily in the box, 
and thrusts against the spring. 

That the principle of the foregoing arrangements is sound and 
practicable, has m already practically demonstrated under 
severe tests, though not exactly in this way, nor in marine wor. 
Mr. Jeremiah Head, of Middlesbrough, invented and has successfully 
applied an arrangement for introducing torsional elasticity to 
prevent shock in reversing rolling mills, The arrangement is 
illustrated in Diagram No. 20, and consists in introducing canti- 
lever springs whose inner ends are secured to a sleeve or box on 
the will shaft, while their outer ends engage in projections on the 
fly-wheel. When the clutch is shifted to reverse the movement of 
the rolls, the motion of the fly-wheel is imparted, not through 
stiff, unyielding spokes, but through flexible ones, which divide 
the strain over a longer period of time. Diagram No. 22+ shows 
a shaft coupling to reduce shocks, invented by Messrs. Frederick 
Varley and Edward Furness. It consists of a cylindrical box into 
which a species of piston is closely fitted, but free to move; one 
side of it is a simple plane surface which bears against any yielding 
or springy substance, such as india-rubber, or else against oil or 
water. Its other side is shaped as a spiral cam. The box in which 
it works is secured to one length of shafting, while the correspond- 
ing part of the other length is fitted with the boss, which has a 
projection whose extremity is also shaped as a spiral to fit that of 
the piston, and on which it bears ; if excessive strain comes on the 
shaft, the spiral faces slip, and the piston is forced against the oil, 
water, or india-rubber. The author will now conclude his paper 
with a few observations on the—he ventures to think— important 
question of the fracture of shafts and their repair while at sea, or 
in some remote port where no workshops exist where they can be 
replaced by others. He will commense by observing that in his 
opinion, as he has before remarked in this paper, the formule 
usually made use of to estimate the strength of ordinary shafting 
is inapplicable to large propeller shafts, and he will proceed to 
explain how he would like, for example, to have his own tor- 
sionally flexible shaft tested. The only proper way to test any 
structure designed for certain work is to test it under conditi 





resilience described by the advance of the driving disc C beyond 
the driven disc C', would in itself give a fairly approximate means 
of computing the time occupied by the flexible cage in transferring 
the strain to the screw. Thus, if the angle of resilience was 
30 deg., and the shaft were at the time rotating 180 times a 
minute, or three times in a second, then 30 deg. being the sixth 
part of a circle, evidently the time absorbed would be the 
eighteenth part of asecond ; and, assuming that an ordinary screw 
shaft, without any torsion elasticity save that inherent in itself, 
would deflect to, say, an angle of 5 deg., or the thirty-sixth of a 
circle, then the time for absorbing the strain would be but one- 
sixth of that gained by the flexible cage, with a correspondingly 
destructive strain on shaft, propeller, engines, and hull. The 
same system should be pu to test the value of torsional 
elasticity to preserve the propeller from fracture; bolts of different 
diameters should be successively tried for securing the blades 
under both rigid and flexible torsion. The tests should be all 
made, both by starting the screw suddenly from repose in its tank 
full of water, and also—in order to obtain as many of the condi- 
tions as possible of a screw first lifted out of the sea and then 
buried beneath it—the screw ought to be rotated rapidly in its 
tank when the latter was empty, the upper one being fail ; then the 
bolt should be suddenly drawn and the water let drop on the 
screw. The author did think of making the ay 20 wad to lift, by 
the introduction of a universal joint, out of the water; but then 
the water would leak out of the tank through the slit made for the 
~~ unless special provision were made against it, which would 


The author feels that the proposed plan of testing would not 
exactly correspond with the working conditions present in an 
ocean steamer, but still much light would be gained on the 
subject without the risks attending the trying of a new 
scheme in deep water, with lives and property at stake. As 
regards shafts broken at sea, the author has often felt surprise at 
the want of enterprise displayed by marine engineers in not 
devising means for readily and quickly repairing them at sea, at 
least well enough to get the ship home, or to save salvage claims. 
One obstacle in particular to effecting such repairs exists in the 
use of circular shafts, which, of course, renders it necessary to cut 
key-ways or other flat places on the broken ends, or else to drill a 
great hole through them to take a bolt; all necessary to enable 
the rotative power of the engines to reach the screw, The author 
ventures to say that, in his opinion, shafts ought to be made oval 
at all points save at journal necks ; he would also place on each 
length of shaft, when being made, a loose sleeve—(see Diagram 
No. 21*)—then, if a fracture took place without distortion, this 
sleeve being run up to cover the break, the rotative strain would 
go through the sleeve ; while, if the fracture was distorted, even then 
the oval shaft could be better patched with drag links than could the 
round one. It was remarked to the author once that fractures 
often took place in the journal necks, where his loose sleeve could 
not be resorted to. He overcomes this difficulty by the arrange- 
ment shown at A on Diagram No. 21; the shaft is oval throughout 
its entire length, and at the points where it must be wg) pee by 
a bearing, a sleeve fitting the shaft nicely, and made of suitable 





and, in as far as may be, the same way thet its strength will be 
tried in regular work ; and, forasmuch as the strains on propeller 
shafts are often sudden in action, are constantly varying in magni- 
tude and direction, and are moreover exerted while the shafts are 
rotating at particular speeds, the same conditions should, as far as 
possible of attai t, be present in the trial tests, all the 
conditions being carefully noted. Fig. 2, page 336, illus- 
trates a machine designed by the author as the one by 
which he would desire to see the elastic shaft shown in 
Diagram No. 18 tested ; it consists of a bed-plate A, on which are 
mounted certain bearings, carrying three separate lengths of 
shafting. On the length B is placed, at one end; the notched 
disc C being overhung, this portion of the shaft being of some 
length, and oval in cross section as shown at D, so that the disc 
must rotate with the shaft, feathers being, in the author’s opinion, 
too weak ; the other end carries a fly-wheel of known weight and 
diameter, as partly shown at E; there are also a fast and a loose 
belt pulley, F and G, to take the driving belt of the engine moving 
all, An outer bearing supports the extremity of this shaft ; the 





second length, H, of shafting, has also an overhung and oval length | 


of shafting facing that on B; and thus the overhang needed for 
the flexible cage of blades is divided equally in two portions, and 
the discs C and C! being movable, the amount of torsional elasti- 
city can be reduced to nothing, if requisite, by advancing the discs 
as near as possible to each other. The other end of the shaft H 
is also oval and overhung, and on itis placed a box or sleeve. The 
third length I of shaft has both its ends overhung and oval, 
that one facing H being provided with a loose sleeve J, which 





either of nature or art, from which the characteristics of elasticity 
or flexibility are almost entirely absent; and the author is of 
opinion that here is a great defect, and he believes that the intro- 
duction of some flexible springiness, | oth in a torsional direction 
in the shaft, and im a longitudinal direction in the thrust blocks, 
would ease strains, diminish dangers of broken screws and shafts, 
and enhance the speed of steamships by giving the propeller some 
independent liberty to move without dragging the inertia, or 
opposing the momentum of the reciprocating parts of the engines. 
That the introduction of elasticity here would probably give 
greater speed of ship, with equal engine power, it is reasonable to 
assume, because sailors know that a boat’s crew towing by means 
of an elastic hemp cable will move a ship much faster than it could 
by tugging at sweeps on board. Captains of sailing ships know 
that by slacking rigging and knocking out mast wedges they can 
sensibly increase a vessel's speed, because then, as they say, she 
can “‘ work a bit.” The Oxford and Cambridge boat race is not 
rowed with oars that are rigid and inflexible ; they are made of 
ash, because it is flexible as wellas tough. As to hull straixing, 
flexible machinery ought to save that, even as a person springing 
from a height to lower ground lands, not upon his heels, but upon 
his toes, Asa means of preventing or lessening the chances of 
fractures, torsional elasticity ought to operate well, because it 
serves to divide the momentum strain of heavy reciprocating gear 
moving at great speed over a longer time than is the case where 
there is little or no flexure present ; also the dividing of the screw 
shaft from the engine shaft would keep strains from the crank 
pins, whether those of thrust or those due to the working of the 
hull frames. Diagrams 18 and 19 illustrate some plans devised by 
the author to give torsional and thrust elasticity to shafts and 
thrust blocks. The torsional is provided in two or three ways, as 
shown on the diagrams ; the best of which, in his opinion, is that 
shown by Diagram No. 18, where it will be seen that on the ehd 
of the screw shaft a disc is secured, having a number of notches 
in its periphery radiating from the centre. On the end of the 
; engine shaft a similar disc is placed, but in such a manner that it 
can be shifted along its own shaft nearer to or further from the 
other disc. Into the radial notches a series of steel blades are 
put, forming a flexible cage of springs, and through these the 
rotative power of the engine is transmitted to the screw. The 
degree of torsional elasticity can be regulated by moving the disc 
on the engine shaft nearer to or further from the one on the 
screw shaft. On the same diagram (No. 18) muy be seen the author’s 
elastic thrust block. Its design consists in making the thrust 
block with side lugs, which moves in guides T T, even as does a 
piston rod guide block. In the forward ends of the guides, spiral 
or other buffer springs S are placed; and plungers P P, on the 
thrust block lugs, travel in the ends of the cylindrical casings 
enclosing the springs. The thrust of the propeller is transferred 
through these to the vessel’s hull, and none of it can ever reach 
and strain the engine cranks ; while, as the screw shaft is separate 
from the engine shaft, no straining of the ship’s frame in a sea 
way can exert so great an influence for evil, on either the crank or 
the screw shaft, as it does where both are in one rigid length. It 





*- Enoineer of Novy. 12, 1875, pages 339, 344 





corr ds with another marked K on H, and a space of say 2ft. 
is left between the shaft ends, or it may be more. The other end 
of I is fitted with a sliding clutch L, M is a tavk, within which 
isa screw propeller N, of a size to suit the power stored up in the 
momentum of the fly-wheel. The propeller is mounted on a 
shaft O, which passes through a stuffing-box P, at one side of the 
tank, namely, that next the vert of the machine, and has on its 
outer end a clutch to match that at L. The other end of this 
shaft is supported on a bracket Q, riveted on the inner side of the 
tank M. The blades of the propeller are not fastened to the boss 
by studs and nuts, but by bolts, which pass through the flanges R, 
and which can be changed at pleasure for others of a different 
diameter. Above the tank M another tank of somewhat greater 
capacity, but with its bottom some inches smaller both in length 
and width, should be placed, snd which bottom should be in 
halves, on hinges, and so arranged that the drawing of a bolt would 
allow them to fall open, letting ail the water contained in the 
upper fall into the lower one M in a second, To admit of the screw 
shaft O being drawn, and the screw lifted out for repairs, as well 
as at the same time to insure that it would always centre truly 
with the other shafting, the bottom of the tank should have either 
four wheels 8 8, travelling on rails T, or else a pair of V runners on 
its bottom, on which the tank could be drawn back and the shaft of 
the screw drawn out and the propeller removed for repairs when 
needful. 

The tests should be conducted on two distinct bases, the one being 
to test and ascertain as exactly as possible the margin of safety 
gained by the elasticity of the cage of blades V V, and determine its 
true value in this respect to influence the torsional strains on a shaft, 
which would be found by placing the ends of a test piece W in the 
sleeves or boxes J and K, it being of known diameter. Thescrew 
clutch being out of gear and the screwat rest in its tank full of water, 
the highest point of the screw bring submerged at least 2ft., the 
fly-wheel should be caused to rotate at a particular number of 
revolutions per minute, the discs C C' being set as near each other 
as possible; the driving belt should be then thrown out of gear, and 
the screw clutch thrown in as as possible, bringing the 
momentum of the fly-wheel to bear at once on the screw. Break- 
ing 4 of different sizes in diameter, but of equal length, 
should be thus tested until a diameter was found which just 
barely resisted the test. Then a similar system should be pur- 
sued with the discs C C! as far apart as possible, and allowing the 
greatest elasticity to operate; then the difference of breaking 
diameter between the two would go far to demonstrate the true 
value of the elastic cage. The author will not enlarge upon the 
details of calculating fly-wheel momentum, area of breaking or test 
piece, nor on the means by which the extent of torsional yield 
could be measured, though he has thought out these points; he 
will only observe that, inasmuch as the force exerted by a moving 
body of certain weight and velocity on another and resisting body 
is calculable by the weight multiplied by the velocity of the former, 
and dividing the result by the time occupied by the latter in 
destroying the momentum of the moving force ; then the angle of 
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tional strength, and turned circular on its outside for working 
in a bearing, is placed at that point. Now, the value of such a 
bearing is this—so long as the shaft itself is sound no torsional 
strain whatever is put upon this sleeve bearing, but should the 
shaft fail within it, then, the shaft being oval, it cannot rotate 
within the sleeve, and the latter transmits the torsion past the 
fracture. *Diagram No. 23 illustrates a shaft coupling for re- 
pairing shafts at sea, invented by Mr. John G. Winton, whose 
other invention has been already referred to. He proposes two 
different forms of coupling, the one resembling a coupling brought 
forward about two years ago by a Mr. Cromweil Varley, brother of 
the gentleman whose invention has been already referred to. Itis 
in halves, and has to be bolted together, embracing the shaft so 
tightly as to take part of the torsional strain, while cupped set 
screws biting into the shafi take the rest. The second coupling is 
shown in Diagram No. 23; it does not come in contact with the 
shaft at all, depending alone on the set screws. 

Tables Nos, 12 and 13+ are interesting ones, as showing the 
duration of shafts to some extent; in two sections, one represent- 
ing shafts actually broken at sea, while the other records failures 
and defects discovered in time. 

The author thinks he cannot conclude his paper better than by 
directing attention to Diagram No. ?4,* which illustrates the 
repair of a shaft effected 1500 miles from port,.on board the 
Ethiopia during her voyage to New York last summer. The shaft 
was 15in. in diameter, and the fractvre was a simple diagonal one ; 
the broken parts were raised by jack screws, the edges smoothed, 
and a 4in. hole bored through the opposing portions, into which a 
bolt was tightly fitted. Four steel drivers, 4in. long, 1}in. broad, 
and jin, thick, were sunk into the shaft, flush with its surface 
just across the line of fracture. The whole was then tightly 
clamped by hoops bolted on the shaft. The vessel prosecuted her 
voyage safely to New York, and was sent home for repairs, the 
shaft being considered reliable for the voyage. The repairs 
occupied eight and a-balf days, working night and day; of course, 
this could not have been effected in heavy weather. 

In conclusion, the author begs to thank the chairman and 
members for the great attention with which they have listened to 
his paper. 








INSTITUTION OF MECHANICAL ENGINEERS. 


A GENERAL meeting of the members of this Institution was held 
on Wednesday last, at the Institute of Civil Engineers, Westminster, 
under the presidency of Mr. T. Hawksley. Before the ordinary 
business commenced, the president announced that at the next 
meeting the question of the removal of the Institution to London 
would be submitted to the members. A paper was then read ‘On 
the Lancashire Boiler, its Construction, Equipment, and Setting,” 
by Mr. Lavington E. Fletcher, of Manchester. A lengthened dis- 
cussion occupied the whole of the remainder of the sitting, and 
among the speakers were Mr. Adamson, Mr. Walters, Mr. Orlick, 
Mr. Head, Mr. Cochrane, Mr. Welch, Mr. Robinson, Mr. Thorny- 
croft, Mr. Paget, Mr. Power, and Mr. Amos. The meeting was 
resumed on Thursday, when a paper was read, giving a description 
of the Ogi Paper Mill, Japan, by Mr. W. Anderson. A short dis- 
cussion followed, after which a paper was read ‘‘On the Yield of 
Wells sunk in the Chalk in the Central Portion of the London 
Basin,” + bye? Edward Easton, A detailed report of the proceed- 
ings will be given in our next. 








EXPRESS ENGINES—ROYAL HUNGARIAN 
STATE RAILWAY. 

At page 337 we illustrate a new type of express engine 
designed and constructed by Mr. John Haswell, of Vienna, for 
the Hungarian Railways. In our next impression we shall give 
dimensions and further drawings of these engines. It will 
suffice for the present to state that they have now been 
at work for some months and given great satisfaction. The 
leading end is carried on Mr. Haswell’s bogie, of which we 
published a working drawing on the 7th of January, 1876. 








SourH KENnsINGcTON MusEuM.—Visitors during the week ending 
April 29th :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,723; mercantile marine, building 
materials, and other collections, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2510; 
mercantile marine, building materials, and other collections, 166. 
Total, 16,393. Average of corresponding week in former years 
14,360. Total from the opening of the Museum, 15,058,036. 
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RAILWAY MATTERS, 


RECENT statistics give 2289 locomotives, 5112 carriages, and 
48,614 trucks, as the rolling stock of the railways of Russia. 

THE aggregate extent of 1@‘lway in operation in France at theclo 
of last year was 12,376} miles, as compared with 11,950 miles at 
the close of 1874. It follows that the extent of new line opened in 
France in 1875 was 426 miles, Ms 

A CORRESPONDENT of the Western Mail mentions a rumour that 
overtures have been made by the Great Western Railway Company 
for the hase of the Taff Vale Railway. It is stated that the 
Great Western would guarantee 7: ag cent. to all original share- 
holders in perpetuity, and secure 5 to all subsequent holders. 

AccorDING to Herapath the amount of taxation collected by the 
French Government from French’ railway traffic last year was 
£3,650,799. The corresponding collection in 1874 was £3,281,895. 
Rather more than two shillings out of every pound sterling 
acquired upon the French lines is handed over to the French Trea- 
sury for the purposes of the Republic. 

THE San Francisco Scientific and Mining Press says: ‘‘A set of 
chilled iron wheels were taken from beneath the baggage car of the 
California and Oregon express train at Sacramento, Tuesday, which 
had travelled in daily use 91,800 miles, and they were not worn 
out then, but had become loose on the axle. A few weeks ago a 
set was taken from beneath the same car that had travelled about 
80,000 miles, and there are yet remaining under the car two more 
sets, put in use at the same time as those mentioned above, and 

et so little worn that they probably will not have to be removed 

or months, All of the wheels were cast at the railroad foundry 
in Sacramento, and reflect much credit upon that institution.” 

For the year ending with March, 1875, the record of railway 
accidents in the United States is given as follows by the Railroad 


Gazette, 
No. of accidents. Killed, Injured, 
Apetl. 0. as ce lselndey dete owe 9. « 67 
} Ma BE OTe ae oe ea 6 43 
Jame ce ce ok ae Oe ee OE se 23 67° 
July oe ee 18 oe 33 50 
August .. «2 se os 114 ee 7” . 110 
September .. .. «+ 116 . 50 os 182 
October ary eee 88 oo 12 ° 74 
November .. 87 ee 24 ee 97 
December . 84 12 ° 62 
January 60 8 . 29 
i) enemy mee 91 15 ee 68 
MAGEE, cei kee ce. 00, oe 109 30 . 95 


Total co on cn ce ce oe OE 249 944 
The averages per day were for the month 3°52 accidents, 0°96 killed 
and 3°06 injured ; for the year they are 2°73 accidents, 0°68 killed 
and 2°59 injured. The nena for the month are thus above those 
for the year in each item. e average number of casualties to 
each accident are, for the month, 0°28 killed and 0°87 injured ; for 
the year 0°25 killed and 0°95 injured. 

THE Chronicle, of Harrisburg, says:—The problem of the 
utilisation of coal dust seems to be in a fair way of solution. The 
trouble has always been that it would not burn because it was too 
compact and would smother rather than ignite. . For fifty years 
that has been the one great impediment, scientists could not 
overcome it. Finally, however, Superintendent Wootton, of the 
Reading Railroad, thought of introducing a steam blast though the 
coal from the bottom in the hope of penetrating the muss and 
supplying plenty of air. He built a furnace specially for it and 
placed it under a stationary engine boiler. Instead of using grate 

ars he employed a perforated iron plate for the fire to rest upon. 
A pipe from the boiler conveyed the steam and the necessary 
pressure supplied the blast, and this stroke proved to be the key- 
note of the entire coal dust problem. It burned freely and threw 
out an immense heat. The oldest dust was used to see if it 
pene burning qualities, and it was found that it consumed 

reely the same as the best coal. It was next tried in the furnace 
of a locomotive engine, and was found to burn equally well. The 
other day, when the wind was blowing at the velocity of forty 
miles an hour, a coal dust burning engine took up a train of one 
hundred cars through the valley with the same ease and with 
as little labour as an ine burning the very best anthracite 
coal. This is regarded as a great revolution in the coal and iron 
country, because it transforms at least 1,000,000 tons of heretofore 
useless coal dust into a fuel worth at the very least one dollar per 
ton, and provides a way to consume all coal dust that may come to 
the surface in the future. 


THE Settle and Carlisle branch of the Midland Railway was 
7 for traffic on Monday, the Ist inst. A complete description 
of the new line will be found in our inipression for July 23rd, 1875. 
The Midland Company announce’that a morning express train will 
be run between London and Edinboro’ and Glasgow, in each direc- 
tion, with Pullman drawing-room cars attached, and a night express 
train will be run in each direction between the same places with 
Pullman sleeping cars attached. First-class Dope oe ao may avail 
themselves of these cars on payment of a small charge in addition 
to the railway fare, particulars of which may be ascertained at the 
stations. For the convenience of passengers to and from the West 
of England and Scotland, a new service of express passenger trains 
will be established’ to and from Bristol, Bath, Gloucester, and 
Birmingham, in connection with the through service between Lon- 
don and Edinboro’ and Glasgow. .The up and down day express 
trains will stop half an hour at Normanton to enable passengers to 
dine. A spacious and comfortable dining room will-be provided at 
that station for their accommodation. The arrangements as regards 
classes and fares adopted generally by the Midland Company on the 
1st January, 1875, will apply to the Settle and Carlisle line. A 
service of fast trains will also be established between Liverpool, 
Manchester, and other principal stati on the Lancashire and 
Yorkshire Railway, and Skipton, in connection with the Midland 
Company's up and down day express, and other fast trains to and 
from Scotland. Through booking of passengers and every descrip- 
tion of traffic will be putin operation by this route between prin- 
cipal stations on the Lancashire and Yorkshire system and stations 
in Scotland. The opening of this new line has led to a complete 
revision of the Leadon and North-Western and Caledonian time- 
tables for May, and to a reduction of fares as well as an acceleration 
of trains on the North-Western route. 

Last Monday ene of the south extension lines of the North-Eastern 
Railway was opened for traffic—the Leeds and Wetherby branch. 
It is nearly eleven miles in length, has been in course of construction 
about four years, the contractors being Messrs, Nelson, of Carlisle and 
York. It leaves the small market town of Wetherby, branching 
from the Church Fenton and Harrogate line, and through a long 
limestone cutting, and then by a still longer embankment con- 
structed paral'el with the river Wharfe, which is crossed by a 
wrought iron girder bridge of two'spans each 90ft. in width. Next, 
near Collingham, another limestone cutting is entered where the 
gradients are 1 in 80. The heaviest cutting on the route is at 
Scarcroft, where one 64ft. deep has been made through beds of fire- 

clay, freestone, &c., and where 138,000 yards of excavation were 
necessary, and after minor cuttings and embankments the line 
joins the old Leeds and Selby close to Crossgate station. Between 
the two termini of the new line are four stations—Collingham, 
Bardsey, Scarcroft, and Scholes,—the oe generally being of 
red brick with glass verandahs supported by. cast iron pillars. 
From the nature of the country the work has been expensive and 
slow, the number of bridges (there being above 57, including 
many skew bridges) contributing materially to the delay and to 
the expense. One of the finest is near + station, crossing 
over the Leeds and Tadcaster turnpike road at an angle of 22 deg., 

‘ with a span of 120ft. The gradients on the line vary from 1 in 300 
to 1 in 70. In the official accounts of the company the cost of the 
new line is stated as up to the end of last year £147,713; the esti- 
mated ag ot during the half year now running was £31,812 ; 
and the further expenditure is anticipated to be £39,687. 








NOTES AND MEMORANDA. 


WE understand that the production of steel increased in France 
last year to the extent of 21,000 tons, as compared with 1874, This 
increase was, however, more feeble than in =y preceding twelve | 
months, and it was attributed almost exclusively to the increased 
use of steel rails, 

THE vestal flame has a rival in the fire lighted fifty-one years ago 
by the New York Gaslight Company, and never yet allowed to go 
out. In 1874, when the works were moved from the Canal and 
Centre streets, the burning coals were transported to the present 


location, Twenty-first-street, East River. 


THE Olstereinische Landwirthschaftliche Wochenblitter states that 
Dr. Virson, Superintendent of the Italian experimental silk farm 
at Padua, has discovered that the hatching of silkworm eggs, of 
suitable age, may be accelerated by a period of ten to twelve days, 
and a yield of at least 40 per cent. of silkworm caterpillars secured, 
y exposing the eggs to a current of negative electricity from a 

oltz machine for a space of eight or ten minutes. It is suggested 
useful in promoting 


that the same -method bg ran prove _ al 
germination o 


the hatching of hens’ eggs 
various seeds. 

MM. Pierre and Puchot show, says the Chemical News, that if 
commercial hydrochloric acid cooled down to a temperature of 
22 deg. Cent.—equivalent to 74 deg. Fah.—is supersaturated with 
dry hydrochloric acid gas, an abundant crystallisation ensues. 
These crystals are decomposed on exposure to the air, with the 
evolution of dense white fumes. In water they dissolve rapidly. 
Their compote is four equivalents of water to one of hydro- 
chloric acid. The authors claim to have attained the temperature 
of—35 ‘deg. Cent, (—31 deg. Fah.) with mixtures of snow and 
hydrochloric acid, which they recommend as a freezing mixture. 

A NOTE relative to the influence of living vegetable roots on 
putrefaction has been ap oy > wroggad Dr. Jeannel to a recent 
number of the Annales de Chimie. He says that the project of 
utilising the sewerage waters of Paris by irrigating the surrounding 
lands gave ries ee apprehension ; this problem seems to 
have been satisfacto: solved by the fact that the farmers living 
on the soil are not subject to maladies caused by the decomposition 
of animal matter ; from a series of scientific experiments, the author 
concludes that the roots of po in vegetation have the effect of 
arresting the putrefaction of organic matters held in suspension in 
water; besides acting as sources of oxygen, under their influence 
ferments and cules of putrefaction disappear and are 
replaced by those living in water comparatively salubrious. 


THE curious fact has recently been pointed out by Dr. B. W. 
Richardson that the changes of the seasons have a potent physical 
influence upon the body. Some years ago, in a convict establish- 
ment in this country a number of men were confined amid 
a of clothing, room, food, &c., practically the same for 
each individual. The medical superindendent of the gaol under- 
took investigations, extended over some nine years, and during 
which over 4000 individuals were weighed. It was found that 
during the months of winter the body wastes, the loss of weight 
varying in increasing ratio; that during summer, the body gains, 
the gain varying in an increasing ratio, and that the changes from 
gain to loss and from loss to gain are abrupt, and take place, the 

t at the beginning of September, and the second at the begin- 
ning of April, This is shown in the following figures, indicating 
the ratio of loss or gain:—Loss, “tego f 0°14; February, 0°24; 
March,0°95. Gain, April, 0°03; May, 0°01; June,0°52; July, 0°08; 
August, 0°70. Loss, September, 0°21; October, 0°10 ; November, 
(exception) a slight gain; December, 0°03. 

THE following figures, given by the Journal of the Society of Arts 
as collected from the official returns, show the largely increasing 
passenger traffic between England and the Continent by the Dover 
and Calais route. The number of passengers were, in 


1866 .. .. Bish ay ce es 125,732 
i Sa 199,137 
See 2. 142,223 
1869 .. . 154,859 
INO. {as i 107,308 
yt: ee - . 116,996 
IBIS as ; «é 181,270 
TGR ns ee a ps 198,656 
Te ee 208,432 


The large increase in 1867 was due to the Paris Exhibition, whilst 
the fall in the ber of y gers in 1870 and 1871 may be attri- 
buted to the Franco-German war, which interfered with the traffic 
to France during several months of those two years. The number 
of passengers that crossed last year via Folkestone and Boulogne 
was 110,419, whilst via Newhaven and Dieppe the number of travellers 
was 58,235, and only 24,265 by Southampton and Havre. It 
appears, therefore, that nearly 20,000 more passengers landed at 
Calais and Dover than at all the other ports named put together. 


In a recent number of Les Mondes, appears an article ,by Arm, 
Gautier on the complete separation of arsenic from animal matter, 
and on its estimation in various tissues. One hundred grms. of 
muscles, liver, or brain, are cut into pieces and introduced in a fresh 
state into a bg of six hundred c.c. capacity, with berry * grms, 
nitric acid. On heating gently the matter becomes liquid little by 
little. When the mass becomes viscous, remove the fire, otherwise 
a violet carbonisation af the mass accompanied often with flames, 
may ensue, and arsenic may be lost. Then add six grms. sulphuric 
acid, and warm until the brown-black matter settles to the bottom 
of the dish. Then drop into the mass, heated so that vapours of 
sulphuric acid begin to evolve, fifteen grms. of nitric acid, drop by 
drop. Abundant vapours of nitric oxide are given off, the mass 
becomes liquid, and then heat is applied until the substances begin 
to carbonise, and give off dense fumes. The black residue is easily 

ulverised and treated with boiling water; generally the filtrate 
i the colour of Madeira wine, and contains no trace of nitric 
acid. To this hot solution sodium bisulphite is added until an odour 
of sulphurous anhydride is perceived, and the arsenic is thrown 
down as sulphide by sulphuretted hydrogen in the usual manner. 
The operation is rapid and extremely accurate. 


THE British Medical Journal remarks that though itis popularly 
known that after a thunder storm milk turns, beef-tea ao other 
soups get sour, and meat of all kinds becomes tainted and unfit for 
food, yet the immediate cause of these phenomena has not been 
satisfactorily explained. M. A. Boillet, who is well-known for his 
researches for the properties of ozone, has lately communicated to 
the French Academy of Sciences certain observations which are of 
interest. During last summer M, Boillet tried some experiments 
with a bit of fresh beef, weighing 100 grammes, which he divided 
into two equal portions, One of these was put into a glass 
stoppered bottle containing air, and the other into another glass- 
stoppered bottle containing ozonated air (five milligrammes to a 
litre). The size of each bottle was 200 cubic centimetres. Both 
were placed in a cellar where the temperature was about 59 deg. 
Fah. Five days after this the meat in the first bottle was in a state 
of putrefaction; the other piece remained unaltered, and was as 
fresh as on the day it was put into the bottle. On the tenth day 
it was still unaltered in appearance, and there was no unpleasant 
smell whatever about it; but the bottle having been — only 
for a few seconds, although it was immediately closed, the meat in 
it was in a state of putrefaction the following day, which M. 
Boillet attributed to the ingress of air when he opened the bottle. 
The same experiment was performed with milk, but the air con- 
tained in the first bottle was replaced by oxygen. The results were 
exactly the same ; the milk was found to in a perfect state of 

reservation in the ozonated air, whereas it had completely turned 
in the bottle containing oxygen. These experiments offer many 
suggestions of great interest, and M. Boillet hopes, by further 
experiments in the same direction, to determine the kind of action 
which ozone exércises over animal matter, and thus be able to 











explain the effect produced by thunder storms on alimentary sub- 
stances, the importance of which can hardly be overrated, 








MISCELLANEA. ; 


Messrs. CRESSWELL AND Co. of 140, Leadenhall-street, will in 
future trade under the title of Jones, Dade and Co. 


A sITE has been selected and plan secured for the erection of a 
free library and museum for Derby. Mr. Bass, M.P., a few years 
ago gave a donation of £5000 towards the object, and he has now 
expressed his intention to increase the gift to £8000. 


PRESIDENT GRANT has sent a message to Congress, accompanying 
the report of the Centennial Commission, which announces that 
eve! is ready for the opening of the Exhibition on the 10th 
of May. e President invites both Houses to attend the inaugural 
ceremony. 


Tue boiler of the steam-ferry plying on the Rhine between 
Rudesheim and Bingen blew up on the afternoon of Sunday last, 
causing a terrible loss of life. It is believed that about thirty per- 
sons have been killed, but only two bodies have up to the present 
been recovered from the river. 


A TELESCOPE is now in course of construction in Dublin by 
Messrs. Grubb, for the Vienna Observatory. The telescope is to be 
32ft. in length, and it will have an object glass of 26in. diameter ; 
the large brass case, weighing 8 tons, is to have a chamber 12ft. in 
length, and 44ft. in diameter. The tube is to be entirely of steel, 
and all friction of the axes will be avoided. The instrument is to 
be finished in the course of 1878 ; its cost is estimated at £87,500. 


GREAT activity is being shown in the extension of the quarrying 
operationsin the north — course of the Great Whinstone Dyke, 
in consequence of the largely increased demand for paving “‘ setts” 
and other material for street and road formation we pang The large 

uarries at Middleton-in-Teesdale and near Barnard Castle are 
ully employed; briskness characterises the work carried on 
i ly at the quarries of the Leeds Corporation as well as the 
private quarries in the Ayton District, and the same remark 
may be applied to those at Glaisdale and at Kildale. 


SrrrKEs are far from being confined to England. Rochefort’s 
organ—droits de ! Homme—indignantly rebuts a rumour that the 
strike of varpenters in Paris is about to terminate by concession 
on the part of the men. The same journal announces a carpenters’ 
strike at Agen and Amiens, a tanners’ strike for higher wages at 
Chateau-Renault, and a zinc-workers’ at Roubaix. We learn, upon 
the same authority, that the joiners of Toulouse, the stonemasons 
at Nantes, Angers, and Rouen, and the plasterers of the last-named 
town, have also struck work, with a view to higher wages. 


THE Oberon, torpedo experimental vessel, which on the last 
occasion was sunk, but was afterwards got into Portsmouth 
Harbour and docked, has undergone repairs and is to be subjected 
to further experiments. The extensive fractures in heriron double 
bottom have been covered with — of about Zin. in thickness, 
which have been riveted to the fractured plates, so that that por- 
tion of her bottom is stronger than that which escaped injury. 
The Oberon is about to be undocked for experiments with Harvey’s 
toi 0, which is to be placed within a few feet of her bottom, 
A distinguished naval officer has recently submitted to the Admiralty 
a design for pretecting ships’ bott against torpedoes. 

A COMPANY has been og Ng to construct a railway from 
Newport—the junction of the Ryde, Newport, and Cowes Railway 
Company, and Isle of Wight Newport Junction Railway Company— 
to Yarmouth and Freshwater, with power to make agreements with 
the companies for traffic arrangements. At present the only railway 
communications in the Isle of Wight are in the eastern half of the 
island. The proposed Freshwater, Yarmouth, and Newport Railway, 
twelve miles in a h, isa continuation or extension of all these lines, 
which centre and form a junction w‘th it at Newport, and thus this 
line, which will run due west, brinSs the north, south, and east of 
the island in direct communication with the west, the four lines 
above mentioned being feeders to it. The line will run through 
Newport, Carisbrook,:Calbourne, Shalfleet, Thorley, -Bouldnor, 
Yarmouth, Freshwater ; and hereafter may be extended to Alum 
Bay, 24 miles west of Freshwater. 


GERMANY now possesses two torpedo vessels, the Ziethen, which 
was constructed in England, and launched last year, and the Uhlan, 
which was launched at Stettin the other day. She has cost close 
upon £30,000. The Uhlan carries immediately under her bows a 
torpedo which is intended to explode within the vessel at which it 
is directed, and the force of the charge of dynamite which will be 
exploded by the collision is calculated to be sufficient to blow the 
other cel fe pieces, though the torpedo itself is no bigger than a 
football. Measures have been taken to protect as far as possible 
the Uhlan herself from being destroyed by the explosion. The 
Broad Arrow calls attention to the enormous power of her engines 
as compared to the vessel itself. They are of 100U0-horse power when 
at high pressure, and take up so much room that there is little 
space left for the coal-bunkers and the berths of the officers and 
seamen. The unusual proportion of steam power has been given in 
order that the vessel may be able to travel through the water very 
rapidly. When the torpedo vessel is about to enter into action for 
the purpose of breaking the line of battle formed by the ironclads 
of the enemy, divers will attach to her beakhead fulminating cart- 
ridges, and she will proceed at full speed, the erew having in the 
meantime lowered and embarked upon araft which is to be kept on 
board for that purpose. 


At the annual meeting of the Royal Institution of Great Britain, 
held on Monday, Mr. George Busk, treasurer and vice-president, in 
the chair, the annual report of the committee of visitors for the 
year 1875, testifying to the continued prosperity and _ efficient 
management of the institution, was read and adopted. The stock 
sold out to rebuild and furnish the laboratories had been more than 
replaced. Fifty-six new members were elected in 1875, Sixty-one 
lectures and nineteen evening discourses were delivered in 1875. 
The books and pamphlets presented in 1875 amounted to about 156 
volumes, making, with those purchased by the managers, a total of 
323 volumes added to the library in the year, exclusive of periodi- 
cals. Thanks were voted to the president, treasurer, and secretary, 
to the committees of managers and visitors, and to the professors, 
for their services to the institution during the past year. Special 
thanks were voted to Dr. Spottiswoode, the secretary, for his 
gratuitous course of four lectures on polarised light in March and 
April last. The following gentlemen were unanimously elected as 
officers for the ensuing year :—President, the Duke of Northumber- 
land, D.C.L.; treasurer, George Busk, Esq., F.R.C.S., F.R.S. ; 
secretary, William Spottiswoode, Esq., M.A., LL.D., Treas. R.S., 
Corresponding Member of Academy of Sciences, Paris. 


Mr. CouEs, Sub-Inspector of Factories, in his report, made at 
the close of the year 1875, calls attention to the fact that within a 
radius of four miles from Oldham there are about thirty-two new 
cotton mills, erecting or erected within that year or so by limited 
liability companies. They are all, he believes, mule spinning mills, 
and they will make an increase in the cotton trade of a million 
spinning spindles. He had recently visited one of these new mills 
p ooeres | in Chadderton, near Oldham. He found it a palatial 
building, with 120 horse-power steam engine. The card room, 
which is 15ft. high, contains 38 double carding engines, and the 
mule rooms 43,500 spindles. He observes that time will show 
whether there is such a development of the cotton trade as to 
warrant this increase, which is known as the “‘ floating mania ;” 
and Mr. Baker, Inspector of Factories, looks with anxiety to the 
inevitable sharp competition for raw material and for ‘‘ hands,” 
and this at a time when the working age of children is advanced 
to 10 years, and of full timers to 14 years, and the total number 
of hours to be worked is reduced from 60 to 56 hours. Mr. Baker 
notices that the increase of cotton mills is going on, not only in 
Oldham and the neighbourhood, but also in the Bury, Heywood, 
Darwen, and Accrington districts; and all this, with the works 
erecting for other manufactuzes, such as paper making, boiler 
making, breweries, collieries, and forges, can scarcely fail, he thinks, 
to absorb most of the floating capital seeking investment, 
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; SALE THE INEER. | heavy rain will suffice to lay a great district under water. | widening them—that they may be placed in a condition ” 
POReer Sasa 208 & _ Wesmusn find that this has been alwaysthe case. Indeed | to carry off the water poured into them. It may be said 


PARIS.—Madame Borveau, Rue de la Bauque 
BERLIN.—AsuHEr and Co., 5, Unter den Linden. 
LEIPSIC A. TWIETMEYER, 

NEW YORK —Writaer and Roars, $1, Beekhman-street. 








TO CORRESPONDENTS. 


*.* In order to avovd trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but-as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Curtine Gass witHout DiamMonps.—A letter lies at our office for Mr. G. 
Beck, who wrote to us in February, 1875, on the subject of steel magic 


dia 5 

H. D.—The usual term of apprenticeship is three years ; it is frequently jive 
years, The whole question is one of arrangement. The fee varies between a 

payment of about £50 a year and 1000 guineas down, 

W. C. (Bristol).—You have missed the whole point of the question. The 
Channel tunnel can unquestionably be ventilated, of sufficient power be used, 
but the power required would be enormous; probably 4000-horse power 

. indicated is the very least that would suffice. There is nothing new about 
your scheme Almost every inventor who has touched the subject has pro- 
posed the construction of a separate channel or ventilating tube in the upper 
part of the tunnel. Your arrangement could not be mde to answer, 
because the quantity of air which would be inhaled through the openings 
Surthest removed from the exhaust shaft would be infinitesimal. 

Dravucatsmax (Batley).— You have improved on the jirst design, but you can 
do better still. Put the eccentric on the crank boss; in fact, turn the 
eccentric out of the boss. You will thus be able to bring the slide valve 
nearer to the cylinder, and will save space, weight, ant money. Usea jlat 
connecting vod, Do not let the crank pin come through the connecting rod 
head. You will thus be able to shorten the bed plate, again saving weight 
and space. By bringing the crank further to the front, you will also be able 
to reduce the overhang of the crosshead pin. Put india-rubber springs over 
the pump valves, agamst which they can strike, instead of hitting the stops. 








CALCINED GYPSUM. 
(To the Editor of The Engineer.) 
Srr,—Can any of your correspondents inform me where I can obtain 


calcined gypsum? . INQUIRER. 
Tring, Herts, May 8rd, 
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DEATHS. 

On the 28th April, at Totteridge, aged 61, Lewis D. B. Gorpoy, formerly 
Regius Professor of Civil Engineering in the College of Glasgow, fourth 
son of the late Joseph Gordon, W.S., of Edinburgh. 

On the 25th April, at York, Mr. BenJamin Burveicu, Civil Engineer 
and Architect, in his 56th year. 

On the 10th April, at Naples, Mr. CrawrorD Campse tt, C.E., Engineer- 
in-Chief, Public Works Department, India, aged 43. 








MEETING NEXT WEEE. 

InsTiTuTION OF CiviL_ ENGINEERS. — Tuesday, May 9th, at 8 p.m.: 
Discussion on ‘‘ Fascine Work and Reclamation.” ‘‘ On the Construction 
of Railway Wagons, with special reference to the Economy of Dead 


Weights,” by W. R. Browne, A.L.C.E. ‘‘ Railway Rolling Stock Capacity 
in relation to the Dead Weight of the Vehicles,” by W. A. Adams, ALC. E. 


THE ENGINEER. | 




















FRIDAY, MAY 5, 1876. 





FLOODS AND RIVERS. 

In 1875 the British Isles were visited by a series of dis- 
astrous floods. The same statement may be made, with 
certain limitations, of every year for a considerable period. 
There is therefore in one sense nothing remarkable in the 
fact; but we think it will be found on reflection that 
modern floods are different in their nature from those with 
which our forefathers were familiar enough. The differ- 
ence lies in the circumstance that floods occur in the pre- 
sent day at abnormal seasons—at times when they are 
unexpected, and when they are capable of doing a maxi- 
mum amount of injury. The events of last summer may 
be cited as an examvle. Ata time when the harvest was 
nearly ready for the sickle, the whole of the southern 

rtion of England was swept by disastrous inundations. 

t is true that an immense quantity of rain fell, but 
this fact will not suffice by itself to explain all the 
phenoniena deserving attention. We may attribute the 
floods to the excessivé rainfall, for instance, but to what 
was the rainfall due? Again, it can hardly have 
escaped notice that heavy floods occur now-a-days without 
much apparent cause, For, example, two or three days’ 





there is reason to believe that floods occur in the present 
day in greater numbers than at any previous period in the 
history of this country. We may endeavour to disguise 
the fact if we will, but it is, nevertheless, an unpleasant 
truth that floods have at last succeeded in constituting 
themselves a very serious evil indeed, and that they have 
recently involved an unprecedented loss of property, and we 
had almost said, of life. If it could be proved that the 
country is not more subject to inundation now than it has 
been in days gone by, we might, perhaps, be content to 
submit without much concern to an unavoidable evil; but 
this is just what cannot, we think, be proved. It is quite 
true that such rivers as the Trent and the Thames always 
have overflowed their banks in winter; but winter floods 
seldom do much injury, or cause much loss of property. 
The alarming feature of modern inundations is, that a 
comparatively moderate fall of rain will cause a heavy 
flood. t any time of the year. This flood sinks awa 
again as quickly as it rises. Mountain torrents, it is well 
known, respond with remarkable sensitiveness to local 
thunder showers; but it is only within a comparatively 
recent period that great rivers have been found to comport 
themselves like Highland burns. 

In endeavouring to discover the cause of the phenomena 
to which we have called attention, it will be well to bear 
in mind that inundations are due to the overflow of rivers; 
in other words, the carrying capacity of the ordinary bed 
of the river is not great enough to perform the additional 
duty thrown upon it. As a chain is’no stronger than its 
weakest link, so the capacity of a river bed is limited by 
the width, depth, and fall of that bed in certain localities. 
Furthermore, it must not be forgotten that time is an all 
important element in dealing with the discharge of water. 
A river which will convey away a million gallons in a 
minute will dispose of two million of gallons in two 
minutes. Now, if a very heavy fall of rain occur suddenly, 
and last but a few hours, provided the rain water cap 
escape to a river as fast as-it falls, that river will certainly 
be brought into the condition of flood; and it may be 
that it will inundate a large extent of country, not 
because of the absolute magnitude of the volume of water 
poured into it, but simply because the water was all poured 
in at once. The rate at which a given river can deliver 
water to the sea is fixed for every leyel or depth of stream, 
and so leng as the quantity poured in per hour does not 
exceed the capacity of the stream, all will go well. Thus 
a fall of an inch of rain in a week might, in certain dis- 
tricts, produce no more effect on a stream than to cause it 
to rise a foot or two. If the inch of rain fell in twenty- 
four hours the fall might be attended and followed by a 
tremendous inundation. It is obvious that we have no 
means of controlling the rate at which a given quantity of 
rain will be delivered on our fields by the clouds, and it 
may be said of the greater number of British rivers 
that at present, at all events, their carrying capacity 
i3 rigidly fixed. Unless we can alter the latter factor, but 
one way of preventing floods remains. The water must be 
kept on the fields and delivered to the river only at such a 
rate that the latter can deal with it. If we consider the 
original nature of the face of the country in Great Britain, 
it will be seen that this retention of water did actually at 
one time take place. The land received and held for 
greater or lesser periods enormous quantities of water, which 
only after many days found its way to the main arteries. 
This cannot be said now. In the first place, our fields 
have been drained very thoroughly, and the water which 
falls on them, and sinks through the surface soil, is rapidly 
carried away to the rivers. In the second place, small 
watercourses are carefully kept open, ditches are cleared 
periodically, and every exertion is made by the agri- 
culturist to get rid of water as fast as possible that 
is not absorbed: by the soil. The result is that no 
time is afforded to a river for the performance of its 
duties. In an undrained district a week’s rain may 
have little effect beyond swelling a river by a couple of 
feet, and it may very well be that for many days after the 
rain has ceased there will be no diminution in the volume 
of the stream. Ina well-drained country, however, with 
few trees, the whole of the water is conveyed to the river 
almost as fast as it falls from the clouds. It would 
appear that the prevalence of floods is, in part at least, 
directly due to good drainage. and that the more thoroughly 
drainage schemes are carried out the more likely does it 
become that heavy inundations will take place. 

We shall not assert that the British Isles are over drained, 
and we are prepared to admit that the advantages derived 
from thorough drainage are sufficiently considerable to coun- 
teract the losses caused by consequent inundations. But 
it-is open to us to point out, that once we began te interfere 
with the laws of nature in the way of modifying the 
hydraulic conditions of a country, it is not easy to say 
where we can stop. It will be remembered that many years, 
since, during the period immediately following the Irish 
famine of 1847, the Government lent large sums of money 
to Irish landowners to be expended on drainage works 
in order to supply employment for thousands of starving 
men. A great deal of this money was wasted in the 
following way:—A field would be carefully drained on the 
broken stone system, an open main drain being run down 
the centre of the field, and nicely finished. This main 
drain would lead into some natural watercourse, but no 
attempt was made to clear up the watercourse. The work 
of drainage began and ended with the field. Need we say 
that such a field was not drained at all? After rain the 
main drain and the watercourse became in their own little 
way flooded, and a couple of acres might, perhaps, be laid 
under water which before were dry. So far as the drainage 
of the fiell was concerned, nothing had really been done 
of any service. Now, in just the same wav, but on an 
enormously larger scale, we have gone to work in this 
country. Every ible care has been taken to get the 
water into the natural river beds, but once there, it has been 
left to take care of itself. Only one course remains open. 
Engineers must now attack the rivers, and so far improve 
them—partially by embanking, partially by deepening and 





that any attempt at the regulation of our rivers would 
entail an enormous outlay on heavy hydraulic works. 
This is only partly true. There is hardly a river in England, 
the carrying capacity of which might not be very greatly 
improved at a smal! outlay. It must not be forgotten 
that a difference in the rise of a river of only a foot or two 
will settle whether a large district is or is not to be 
flooded. Minor operations will often prevent this rise in 
the level of the stream. As an illustration of our thesis, 
we may mention a circumstance which came under our 
own observation. A district of over 2000 acres of excel- 
lent land was regularly flooded by a second-class 
stream. Year by year the floods became worse. 
They were always found above the confluence of a small 
mountain stream ; below this point there were no floods. 
At last an engineer was consulted, He examined the river 
and found that a bar had been cast up across the bed 
of the main river by the torrent. The owners of the 
flooded district subscribed money and labour, and in three 
summe1 days, when the water was low, the bar was 
removed. The result was that the river was lowered by 
about 2ft. 10in. at a distance of a mile up stream, and the 
following winter the inundations were confined to a very 
insignificant area. The bar was, however, suffered to 
accumulate again, and we cannot say whether it has since 
been removed. 

It is, we think, indisputable that were more care. used 
to keep rivers clear of weeds, fallen trees, and other 
obstructions which tend to cause silting, that their carry- 
ing capacity might be greatly augmented. It has been 
argued that it is better to let a river alone unless it can be 
straightened, and embanked, and thoroughly remodelled. 
From this we entirely dissent. We cannot attempt here to 
explain why. It is certain that unless something is done 
to improve our rivers the country will remain subject to 
inundations. 


THE EXHIBITION OF SCIENTIFIC APPARATUS, 


Tne annual show at South Kensington of late years 
was hardly of such a nature as to tend to reassure the 
public, among whom the idea has gradually been gaining 
ground that these International Exhibitions were simply 

ig shops, and did little if anything to improve either 
science or art in this country.. In the beginning of last 
year, however, it was determined to step out of the beaten 
track and to endeavour to do something of really a scien- 
tific nature; and. consequently it was resolved to form a 
loan collection of scientific apparatus, which was to include 
not only apperesis for teaching and for. investigation, 
but also. such as possessed historic interest on account 
of the persons by whom, or the researches in which, 
they had been employed. It was at first intended to 
devote only a small space in South Kensington Museum 
to this collection, a was hardly expected to be 
a large one. The idea, however, found such favour with 
scientific men both in t)1is country and abroad, that it was 
soon apparent that a ball had been set rolling whose rate 
of progress astonished those who had first set it in motion, 
and that consequently some much larger building must be 
provided. The Commissioners of the Exhibition of 1851 
were therefore applied to, and the galleries on the western 
side of the Horticultural Gardens obtained for the Exhibi- 
tion, the opening of which was postponed from June last, 
when it was first proposed to take place, until March 
in the present year. The late period of the arrival of a 
large number of objects from abroad necessitated a further 
postponement, but at last something like order ‘has been 
arrived at, and her Majesty has signified her intention of 
opening the Exhibition in person, and she will 
view it in private on the 13th instant. This open- 
ing, however, is to be of an entirely private character, 
and will not be accompanied by any flourish of trumpets. 
Owing to the excellent organisation which was made at 
an early date and the Support which has been afforded 
from all quarters, the Exhibition seems likely to be even 
‘a greater success than was‘ever dreamt of when it was at 
first proprosed. A general committee was formed in 
January, 1875, consisting of over a hundred of the leading 
men of science in this country, and including the presidents 
of all the learned and scientific bodies, and at their first 
meeting it was decided to divide the wkole Exhibition into 
the five following sections, viz.:—Mechanics, including 
pure and applied mathematics; physics; chemistry, in- 
cluding metallurgy; geology, mineralogy, and geography; 
and biology. Sub-committees were also appointed to 
regulate the admission of objects into the various sections, 
and to make such suggestions as might be found advisable. 

As soon as the programme had been definitely settled, 
steps were taken to interest foreign countries in the matter, 
and men of science in Belgium, France, Germany, Italy, 
the Netherlands, Normandy, Russia, and Switzerland, 
were invited to join the general committee, and also to 
form special sub-committees to further the due represen- 
tation of science of their respective countries. In Austria 
and Hungary, and Spain, sub-committees were not formed, 
but special commissioners were appointed to make the 
necessary arrangements. The Government of the United 
States also interested themselves in the matter, and commu- 
nicated with their various departments and scientific insti- 
tutions with the object of forwarding the Exhibition. As 
a proof of the manner in which these sub-committees have 


‘worked, we may mention that over five tons weight of 


scientific objects have been sent from Russia alone, while 
France and Germany contribute each between two and 
three tons weight. At first it was decided to admit nothing 
but purely scientific instruments, but when. it was foun 

that the Pedagogical Institution of Moscow proposed to 
send a complete set of instruments, apparatus, and models 
employed in their educational system, a section for appli- 
ances used in teaching was further added to the Exhibition. 
This section is likely to be not only interesting, but 
instructive, as many useful hints may ined by vur- 
selves from studying the systems employed for education 
in other countries. Amongst these Russia stands 
pre-eminent for the number and completeness of tie appa~ 
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ratus which she uses in her schools; and we may especially 
mention the beautiful relief maps of the Alps and the 
Himalayas, and the finished anatomical models sent by the 
Pedagogical Museum, Close by the Russian educational 
series, the system employed in the science schools under 
the direction of the Science and Art Department is set out, 
and though nothing is for sale, as in former exhibitions, 
still the prices are marked on each object, so that an 
accurate idea may be formed of the cost of a series of 
instruments required for a course of instruction in any 
—— branch, beginning even with the toys used in 

indergarten, and going on to trades, mechanics, electricity, 
magnetism, heat and light, mineralogy, geology and geo- 

raphy. The Royal School of Mines, which is now trans- 

erred to South Kensington, exhibits a set of models or 

diagrams showing the principles of mechanics. It was 
found, also, that many objects of great historical interest 
were coming from ~ dn j and in order to admit of the 
representation of many historical mechanical objects which 
in themselves would be too bulky for exhibition, it was 
resolved at the commencement of this present year to 
extend the collection to models of inventions recording 
scientific progress, and different scientific societies were 
invited to co-operate in forming collections of such 
models, : 

The Institutions of Civil and Mechanical Engineers have 
sent round to their members a circular note bringing the 
matter before them,and the Institution of Naval Architects 
has made as good a collection of historical models in naval 
architecture and marine engineering as the limited time 
wouldadmit of. In the eyes of engineersthe Exhibition will, 
therefore, acquire a new value, for they will all look with 
interest at models such as that of the Newcomen steam 
engine, lent by the council of King’s College, London, and 
made by the inventor himself, and those of steam engines 
and other machines made by James Watt, while the 
original Rocket locomotive and the Comet engine cannot 
fail to attract attention. In the collection of naval models 
the original drawings of the Comet, made by Mr. Wood, 
and her model are shown, together with a photograph 
from a picture showing the Comet, the first passenger 
steamer, passing the Iona, the last and largest passenger 
boat now plying upon the Clyde. The history of steam 
navigation is traced still further back, for Mr. Bennet 
‘Woodcroft has lent the original steam engine, made by 
William Symington for Mr. Miller, and used by him on 
the lake at Dalswinton in 1788. Other societies 
and public bodies have also undertaken to co-operate 
in different ways; thus the Commissioners of the 
Northern Lights and Trinity House both exhibit most 
interesting collections, while many valuable objects are 
supplied by the universities of Edinburgh and Glasgow, the 
Royal Society, the Geological Society, the observatories of 
Greenwich and Oxford, the council of King’s College, &c. 
A very complete historical collection of telegraphic 
instruments, commencing with Cooke and Wheatstone’s 
earliest needle instrument, invented in 1837, is lent by 
the Postmaster-General, and a most interesting series 
of objects, illustrating the history of the telescope and 
astronomical observation, has been collected from various 
sources. 

But the work of the Exhibition will not be limited to 
the mere exhibition of apparatus, models and drawings, 
for it was rightly thought that simply to show such objects 
under glass cases would not enlighten the public generally 
as to their use and value. It has, therefore, been deter- 
mined to hold both conversazionesand conferences, and at the 
latter to have lectures given by eminent men of science, 
both English and foreign, on different branches of science, 
as illustrated by the collection. These conferences will be 
held in a room situated in the centre of the upper gallery, 
and will be open to anyone visiting the Exhibition. 
Certain days have been appointed for the conferences of 
the different sections, whose sub-committees will arrange 
what subjects shall be treated of on each day. They will 
commence at 11 a.m. and will continue until 5 p.m., a 
certain period being allowed for refreshment. The days 
set apart for the mechanical section are the 17th, 22nd, 
and 25th inst.,and it is already arranged that lectures 
shall be given by Mr. Bramwell, “On Prime Motors ;” 
Dr. Siemens, “On Measurement Generally ;” Sir William 
Thomson, “On Electrical Measurement;” Sir Joseph 
Whitworth, “On Linear Measurement ;” and Mr. Barnaby 
and Mr. Froude, “On Naval Architecture.” It is pro- 

- posed, also, to have discussions upon the lectures, so that, 
although no medals or rewards are to be given, the men of 
science of Europe will practically become the jury upon 
the merits of the various apparatus. 

If these lectures and discussions are printed and collected 
into a volume, as there is some talk of doing, a most 
valuable addition to scientific literature will without doubt 
be made, especially if permanent photographs of the chief 
objects be taken and added to it by way of illustration. 
The conference room, however, is very small, and a bad 
shape for such a purpose; and if the meetings are as fully 
attended as one may expect them to be when lectures are 
to be delivered by such gentlemen as we have above 
mentioned in connection with the mechanical section, and 
by equally eminent ones in other sections, there is every 
likelihood that it will be found altogether too small and 
confined, in which case most probably the meeting will 
adjourn to the arena of: the Albert Hall. There can 
be no doubt that the exhibition and meetings themselves 
will do much to further science in this country, but it is 
hoped that still more lasting results will accrue, as was 
shadowed forth by the Lord President and the Vice Pre- 
sident of the Council on Education, the Duke of Richmond, 
and Viscount Sandon, at the first meeting of the general 
committee, who referred’ to the recommendations of the 
Royal Commission on Scientific Instruction with regard to 
the creation of a science museum, and expressed a hope 
that the loan collection might become the means of 
developing the educational and other departments of the 
South Kensington Museum into a similar museum to the 
Conservatoire des Arts et Métiers in Paris, which would 
tend to the advancement of science and industrial progress 
jn this country. 





REGISTRATION OF TRADE MARKS, 


Tue Trade Marks Journal is the name of the new official 
paper issued by the Commissioners of Patents under the Trade 
Marks Act. The first number came out on Wednesday, and it 
will be continued weekly. In general appearance it is not unlike 
the Markeaschiitz, a semi-official trade mark journal published at 
Berlin. The woodcuts are, however, much better than those in 
the Markenschiitz, and being in a tabular form, it is in some 
respects clearer, but the German periodical is far superior to the 
Trade Marks Journal in point of arrangement. In one case the 
marks are published in classes, whilst in the other they are 
arranged apparently with a view to suit the convenience of the 
printer in making up a well-balanced page. One result of this 
“ higgledepiggeldy ” arrangement will be that every now and 
then the relative position of the rival owners of marks will be 
reversed. Our meaning will be best explained by an example. 
Suppose that A and B are both using the same mark applied to 
the same class of goods, and that A’s application was prior to B’s. 
Ahasaright to expect that his application will beadvertised before 
B’s, but if the present system be continued this will not always 
be so. The effect will be that the “applicant” will become the 
“ opponent,” and, as such, will have to give security for costs 
besides paying the fee for filing notice of opposition. Whatever 
advantage there is in having been early in the field ought to have 
been preserved to the first applicant. A glance at the “ Rules” 
will show that the date of the advertisement is a crucial date in 
the process of registration. The certificate of registration will 
be issued not within a certain time after the application, but 
after the date of the journal in which the advertisement appears. 
Without wishing to make too much of the matter, we give it as 
our opinion that the want of system in publishing the notices 
introduces anamountof uncertainty asto whether priority of appli- 
cation or priority of advertisement entitles a person to oppose 
the registration of a similar mark applied to the same class of 
goods. The system of classification has had to bearsome very severe 
strains, and has entirely given way in places. For instance, 
laundry starch is placed in Class 4, which includes “raw vege- 
table and animal substances used in manufactures,” whilst 
washing blue is placed in the miscellaneous class, Class 50; this 
forms a sort of refuge for the destitute, and includes tobacco 
pipes, brattice cloth, anti-incrustation compositions, plate 
powder, furniture cream, buttons, brooches, beads, umbrellas, 
and tooth brushes. We have nothing to say against the printing 
of the new periodical, but as the marks are simply printed in 
black we were obliged to look twice before recognising some of 
the well-known marks which we are used to see in colours. 
Bass’s red triangle produces a totally different impression 
to the black triangle depicted on page 24 of the Journal. 
We notice that the authorities have availed themselves of the 
opportunity of correcting the extraordinary mistake in the Rules 
as originally issued where the form of statutory declaration was 
not that given in the Act of Parliament. Considerable confusion 
was created at the outset by the rejection of several declarations, 
which, in a few instances were altered and again presented at the 
Registry. By that time it had been discovered that the Rules 
were wrong, so that the declarations were again returned with 
the order “as you were.’ Occurrences like these do not pro- 
duce a good impression on the public mind, and we fear that. the 
mode in which the 7rade Marks Journal has been edited will 
not tend to improve matters, As the publication of an appli- 
cation in the Journal is the public invitation to oppose those 
marks which are wrongfully sought to be registered, we may 
expect that the opposition season will shortly set in with great 
severity. 

TEMPLE BAR. 

TEMPLE-BAR has obtained a renewal of its lease of life. On 
Thursday, the 27th ult., at the meeting of the Court of Common 
Council, Mr. Deputy Fry brought forward a motion, “That the 
recommendation of the City Lands Committee in their report to 
this Court of December 17, 1874, be agreed to, viz., that the 
structure of Temple-bar, or so much thereof as the committee 
might deem advisable, should be at once taken down and 
removed.” The structure, as it now stood, he said, was a great 
impediment to vehicular traffic, and it ought to be immediately 
removed. He gave a short history of the structure. The old 
building was pulled down in 1670, and the present gate was 
built in 1672. In 1766 the removal of the bar was advocated by 
John Gwynne as the greatest nuisance of all the city gates, but 
it then escaped destruction. Again in 1789 there was an agita- 
tion for its removal, and it was then described as a nuisance and 
a resort for thieves and pickpockets. In 1769 for the first time 
the gates were closed against the citizens themselves, and again 
in 1830, during the Reform riots. The public requirements of 
the present time demanded its removal. Mr. Potter seconded the 
motion, and a long discussion ensued, which ended in nothing, 
There is, however, we believe, some reason to hope that before 
this century has expired Temple-bar will be removed. The 
woodwork with which it has been shored up is to be considered 
reliable for about twenty years; but it must not be forgotten 
that there are still twenty-four years of the nineteenth century to 
run. The Commen Council would do well to get on a little 
faster. 

THE 81-TON GUN. 

EXPERIMENTS with the 81-ton gun were brought to a conclu- 
sion for the present on Monday, when six rounds were fired, the 
last two with 300 1b. of 2in. and 14in. powder and 1466 lb. pro- 
jectiles. The velocities attained were 1540ft. and 1550ft. per 
second. The gun is now to have the breech enlarged without 
touching that part of the chase in which the shot lies, The 
operation of enlarging the powder chamber is expected to occupy 
about a fortnight, and as soon as it is completed the gun will be 
returned to the Explosives Committee, who will subject it to a 
fresh series of trials. The gun has now fired fifty-three rounds, 
twenty-one with a calibre of 14}4in. end thirty-two with a hore of 
15in. Impressions taken from the interior of the weapon show 
that the gas check has answered perfectly. There has been no 
scoring, and the interior of the gun is as perfect as it was when 
it left the boring lathe. The gun carriage has also withstood 
very successfully the strains to which it has been submitted. 


THE PROPOSED PARIS EXHIBITION. 

But a few days have elapsed since it was resolved that an 
International Exhibition should be held at Paris in 1878. Close 
on the heels of the announcement followed a demand for designs, 
and so frantic is the haste of the good people of Paris, that these 
designs must be sent in by the 15th of this month. A period of 
about three weeks only has thus been left for the elaboration of 
a great design. The idea is of course absurd. Possibly for this 
reason it is in keeping with the entire scheme. A report has 
been issued by a sub-committee of the Exhibition; from it we 
learn that the Exhibition and its grounds will occupy about 
225,000 square metres on the south side of the Seine, while 


about 50,000 square metres on the other side on the slope of | 


the Trocadero will be partially occupied by a series of buildings 
in the form of an amphitheatre, in which will be exhibited agri- 
cultural and horticultural products and machinery. The Troca- 





dero and Champ de Mars will be connected by a species of 
covered bridge thrown across the Seine, which will be fitted up 
—as the Thames Tunnel was once—with stalls. If we can fancy 
the Thames Tunnel converted into a bridge, we shall have a fair 
idea of this remarkable structure. It is particularly requested, 
however, that architects will be very careful to render it elegant 
in the extreme. Of course it is impossible to say what the new 
building will be like. Indeed, it is enough at present to state 
that the Government of France—or shall we say, of Paris—pro- 

to hold a t International Exhibition, to. be more 
splendid than all previous Exhibitions, in 1878, and that they 
have asked for designs for the buildings. To judge by the aspect 
of affairs in the Kast, it is not improbable that France may 
require the money which such a building would cost for a totally 
different purpose long before 1878. 


CERTIFICATES FOR ENGINEMEN,. 

Tue conference and public meeting to which we some time 
ago referred as about to come off in Birmingham, at which it 
would be proposed that working engineers should be subjected 
to examination for Government certificates of competency, have 
both alike pronounced in favour of the scheme. Further, the 
Birmingham meeting was followed by one in Wednesbury, over 
which Mr. Brogden, M.P., presided. There, too, the movement 
was approved by formal resolution. By the conference of engine- 
men and by the public at the meetings we mention, the resolution 
adopted was :—“ That in the opinion of this meeting, from the 
serious damage to property, injury to the person, and the fearful 
sacrifice of life occasioned by the employment of incompetent 
persons in the management of engines and boilers, a bill should 
be adopted by the Legislature making it compulsory for those 
persons so placed in charge to obtain a certificate of their com- 
petency from a properly constituted board of examiners appointed 
by the Government for that purpose, before being allowed to 
take to such charge.” The calamities which have happened since 
the movement was set on foot should give to it an impetus which 
it did not before possess. 


INDEPENDENT OR DEPENDENT WATER SUPPLY. 


Tue Local Board of Health, as the governing body of the 
densely populated mining township and town of Mexborough, 
Svuth Yorkshire, has just been involved in a difficulty from which 
it has only emerged after a desperate struggle. For some time 
the board had beén on the horns of a dilemma, and the members 
were nearly equally divided in favour of either of two courses. 
On the one hand, the Wakefield Waterworks Company, under 
powers ‘conferred by their new scheme, offered to supply Mex- 
borough on the same terms as those just accepted by Swinton, 
viz., at the payment of a minimum rent of £250 per annum, 
and at the rate of sixpence per thousand gallons for all water 
supplied beyond ten million gallons per annum, which quantity 
would be paid for by the above-named minimum rent. If the 
offer were accepted the Wakefield Company would be ready to 
supply from their main on the boundaries of the Township, and 
the local board would have to construct a reservoir within their 
own district at such places as they might think fit, but it must 
be large enough to contain a three days’ supply for the district. 
On the other hand, Mr. Blundell, C.E., had put before the board 
a scheme for a totally separate and independent supply for the 
district, and at the Intest meeting of the board he sent a letter 
dealing with the respective merits of his own and the alterna- 
tive scheme. He said that his scheme was prepared for, and the 
estimates based upon a p»pulation of 10,000, to be supplied with 
200,000 gallons per day at a cost, in round numbers, of £12,000. 
That amount, if borrowed from the Public Works Loan Commis- 
sioners at the rate of 35 per cent., would involve an annual charge 
to Mexborough of £652, or, with the cost of pumping, about 
£867 10s. yearly. “It must be observed, however,” continued 
Mr. Blundell, “that £652 of this charge would cease altogether 
at the end of thirty years, when the principal and interest would 
be paid off and the works would become the property of the town 
free from debt. The same amount of supply for the Wakefield 
Company of 73 million gallons at 6d. per 1000 would be £1825 
per annum, to which must be added £6000 for cost of service 
reservoirs and main. This, at 34 per cent. would involve another 
annual charge of £326 5s., so that the total cost of the Wakefield 
scheme would be £2151, of which £1825 would remain in per- 
petuity.”” When the matter was putin this light it need be no 
matter for surprise that the board resolved by a great majority 
to manage its own water supply, and will, we presume, lose as 
little time as possible in getting to work in the matter. A 
proper supply for the district cannot possibly be provided too 
quickly. 








PRIVATE BILLS IN PARLIAMENT. 


THE Committees of the House of Commons on opposed 
private Bills, during the week, have held the preambles 
proved of the Kildwick Parish Gas Bill, the Cleveland 
Water (Extension) Bill, and the Slaithwaite Gas Bill. On 
Tuesday, in Group No. 7, Sir E. Beckett, Q.C., opened the case, 
and general evidence was taken for the Bolton Junction Railway 
Bill to incorporate the Bolton Junction Railway Company , 
Limited, with power to raise £600,000 by shares and £200,000 
by loan, for the construction of a railway 135 miles in length 
from Bolton to a point near Manchester, where, by means of a 
forked line, it is proposed to form junctions with the railway of 
the Cheshire Lines Committee and the authorised Manchester 
South District Railway. There will be a dozen stations on the 
proposed railway, with a large western station for Manchester, 
and it will establish a through route from Bolton to London, 
which, it is alleged, Bolton does not now possess. Provision is 
made for the user by the new company of the Manchester central 
station of the Manchester, Sheffield, and Lincolnshire Railway 
Company, who, together with the Cheshire Lines Committee, the 
London and North-Western, and Lancashire and Yorkshire Rail- 
way Companies, are offering a strenuous opposition to the bill, 
which also contains running powers and working arrangement 
clauses. The hearing was renewed on the following day, the ten- 
dency of the evidence going to show that the lines of the London 
and North-Western and Lancashire and Yorkshire Railway 
Companies, converging on Manchester, Bolton, and Liverpool , 
had become so overcrowded with traffic as to be wholly insufficient 
for the accommodation of the district. At Bolton the block was 
frequently so great that the companies were driven to issue 
notices suspending the traffic for days, and sometimes for weeks, 
when cotton and goods pressing for delivery had to be forwarded 
by road. Remonstrances had been made to the two companies 
without effect; the proposed line was set on foot two years ago 


| by millowners, traders, and manufacturers of Bolton and neigh- 
| bourhood as a corrective to the existing railway deficiencies 
' between Bolton and Liverpool on the one hand, and Bolton and 


Manchester on the other. Mr. G. Fereday Smith, the chairman 


of the Bridgewater Trust, spoke of the advantage it would confer 
upon the Lancashire coalfields, by enabling them to compete in 
the South with those of Derbyshire. Yesterday the hearing was 
resumed, and Mr. Fereday Smith was severely cross-examined by 
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Mr. Pope, Q.C. The Mayor of Manchester was also called as a 
witness, 


The case for the promoters of the Halesowen and Bromsgrove 
Branch Railways Bill was opened on Tuesday. The Bill was to 
enable the company to make a short length—under a mile—of 
new line, and between four and five miles of deviation line, and 
to constitute part of their system a separate undertaking. It 
is opposed by the Great Western Company and landowners. The 
proceedings were adjourned from yesterday until Monday next. 

Of the unopposed Bills the preambles of the Furness Railway, 
South Hants Water, Southwold Railway, Assam Company, 
Bousfield’s Patent, Hall’s Patent, Milner’s Patent, Sillar and 
Wigner’s Patent Bills have been proved. 

The opposition te the Great Northern Railway (Omnibus) Bill, 
the North Staffordshire, and Manchester, Sheffield, and Lincoln- 
shire Amalgamation Bill, and the Vale of Clyde Tramways Bill, 
has been withdrawn. The Stoke-on-Trent Corporation Bill, and 
the Northampton and Banbury Junction Railway Bill have been 
withdrawn. 

Before the Court of Referees on locus standi, in the case 
of the Halifax Water and Gas Extension Bill, a limited locus 
was allowed to the Worley Local Board, the Ovendon Local 
Board, and the Corporation of Bradford. In this case the Court 
decided that where a bill relates to a variety of distinct and 
separate matters against which there are distinct and separate 
petitions that are objected to by the promoters, they will, on 
special application, allow more than one counsel to be heard for 
the bill. In this particular case Mr. Littler, Q.C., and Mr. Gran- 
ville Somerset, Q.C., appeared for the Bill, and Mr. Cripps, Q.C., 
and Mr. Stephens for the petitioners, whose locus standi was 
objected to. In the case of the Burnham Tidal Harbour Bill, 
the locus standi of the Bristol and Exter Railway Company has 
been allowed. The locus standi was also allowed'of owners and occu- 
piers in Chesterfield, and of owners, but not occupiers, in Hasland 
Tapton against the Chesterfield Borough Extension and Improve- 
ment Bill, and in the second the locus standi of the London and 
North-Western Railway Company against the Monmouthshire 
Railway and Canal Bill was disallowed. In the case of the 
Plymouth Dock (Devonport) Water Bill, to authorise the com- 
pany of that name, which was incorporated by special Act in 
1793, to increase their capital and extend their area of supply, 
the locus standi of the Corporation of Devonport, who desire to 
acquire the works or to control the further operations of the 
company, was objected to. A decision given by the Court in a 
former session, in the case of the petition of the Dudley Corpora- 
tion against the South Staffordshire Water Bill, reported in 
“ Clifford and Stephens,” was relied upon by the promoters as 
upholding their objection to the present petition. The Court, 
however, decided that the Plymouth Corporation was entitled to 
a general focus standi. Mr. Saunders appeared for the Corpora- 
tion and Mr. Littler, Q.C., for the water company. In the 
case of the Bolton-le-Sands, Warton, and Silverdale Reclamation 
Bill, the locus standi of the Midland Railway Company was 
allowed, but that of James §, Young and others disallowed. 

Leave has been granted to deposit petition for bill in the case 
of Goux’s patent. ; 

In the House of Lords the Standing Orders Committee have 
decided that the Standing Orders not complied with in the case 
of the Romford Canal Bill ought to be dispensed with. Before 
the Lords’ examiners of Standing Orders for Private Bills, proof 
of compliance with the further Standing Orders of that House 
(Wharncliffe) has been given in respect of the London and South- 
Western Railway (Exeter and Crediton and North Devon Rail- 
ways) ; London and South-Western ; Midland and Somerset and 
Dorset Railway Companies ; Mersey Docks and Harbour Board ; 
Pegwell Bay Reclamation ; Royal Albert Hall ; East London Rail- 
way ; Great Eastern Railway ; North-Eastern Railway ; White- 
haven, Cleator, and Egremont Railway ; Midland Railway (New 
Works, &c.) ; Mid-Wales Railway ; Thames Tunnel ; Coombe-hill 
Canal Navigation ; Gorleston and Southtown Gas ; British Gas 
Light Company (Hull Station) ; and West Kent Main Sewerage 
Bills. Proofs of compliance with the Lords Standing Orders where 
required, or certificates to the effect that uo Standing Orders 
were applicable, were also given in the case of the Padiham and 
Hopton Local Board ; Chesterfield Water and Gas; Stafford 
Borough Extension ; Local Government Provisional Orders ; 
and Gas and Water Orders Confirmation ; London and Blackwall 
Railway ; Great Western and Bristol and Exeter Railway Com- 
panies; Rossendale Union Gas; Upper Inny Drainage ; and 
Romsey Improvement Bills, In the case of the Gas Light and 
Coke Company Bill, petition for additional money and other pro- 
visions, before the examiners of Petitions for Private Bills, the 
Standing Orders were found not complied with. 

Lord Redesdale’s Committee on Unopposed Bills have declared 
proved the preambles of the Sutton Pool Harbour, Willesden 
Local Board, and the Leicester Improvement Bills. The Sheer- 
ness Improvement Bill has been withdrawn. 

The following bills have been read, viz., in the House of 
Commons for the first time:—Romford Canal Company; for the 
second time:—Ivel Navigation; Maidenhead Gas; Newport (Isle 
of Wight) Borough; Lynvi and Ogmore and Cardiff and Ogmore 
Railway; and for the third time:—North Wales Narrow Gauge 
Railway; Wilts and Berks Canal; Humber Conservancy; Cale- 
donian Railway (Additional Powers) and Grangemouth Harbour; 
York New Water; Burry Port and North-Western Junction 
Railway; London, Chatham, and Dover Railway; Pegwell Bay 
Reclamation; Redcar and Coatham Gas. In the House of Lords, 
For the first time: Chesterfield Water and Gas; Coombe Hill 
Canal Navigation; Golden Valley Railway; London and South- 
Western Railway (Exeter and Crediton and North Devon Rail- 
ways); London and South-Western, Midland, and Somerset and 
Dorset Railway Companies; London, Brighton, and South 
Coast and Tunbridge Wells and Eastbourne Railway Companies; 
Lynn and Faken Railway; Mersey Docks and Harbour 
Board; North Wales Narrow Gauge Railway; Wilts and Berks 
Canal; Midland Railway (New Works, &c.); Mid-Wales Railway; 
Sittingbourne and Sheerness Railway; Stafford Borough Exten- 
sion; Thames Tunnel; Walsall Gas Purchase and Borough 
Extension ; West Kent Main Sewerage; For the second time:— 
Cleator and Workington Junction Railway; Leicester Improve- 
ment; Dochfour Estate; London and Blackwall Railway; Rossen- 
dale Union Gas; Upper Inny Drainage; Romsey Extension and 
Improvement; Royal Albert Hall; British Gaslight Company 
(Hull Station); Great Eastern Railway; Whitehaven, Cleator, 
and Egremont Railway; Padiham and Hapton Local Board; and 
For the third time:—Greencastle and Kilkeel Railway and Pier; 
Scottish Equitable Life Assurance; South Alloa Dock; Leigh 
and Hindley Local Boards. 

The following bills have received the Royal Assent:—Man- 
chester and Milford Railway; Folkestone Gas; Dublin (City) 
Steampacket Company; Shepton Mallet Water. 








PHILADELPHIA is agitating the question of subterranean 
telegraphs in order to do away with poles and wires in the streets, 
and has commenced proceedings against the Western Union Tele- 
graph Company to compel that corporation to bury its wires. 





THE CASSON-DORMOY PUDDLING FURNACE. 


At the late meeting of the Iron and Steel Institute the paper 
on this furnace, read by the manager of the Earl of Dudley’s 
estate, elicited what was held to be a most animated and 
interesting discussion. The continued high price of coal and low 
selling price of iron pe an importance to the subject that might 
not have been gained a few years ago. At the Round Oak Iron- 
works of the Earl himself this system of furnace has been tried 
between three and four years, and three such furnaces have for 
a long time been producing 90 tons of iron weekly, consuming 
about 16 cwt. of screened slack per ton, against 30 cwt. per ton 
by the old method, saving about two-thirds in fettling, and from 
1s. to 1s. 6d. per ton in bricks and castings. It is stated that 
the quality of the iron is found to be superior to that made in 
the ordi furnace. Three similar furnaces at the Tudhoe 
Ironworks, Spennymoor, have produced even better results, the 
output being greater, and the average consumption of coal per 
ton for the year being only 12 cwt. The Wigan Forge and 
Rolling Mills Company are laying down the whole of their new 
forge upon this system, in conjunction with the Stoker puddling 
machine. The Kirkstall Forge and Iron Company and Messrs. 
Baldwin are applying this furnace in combination with Pickles’ 
apparatus. 

The name given to this furnace in the trade is that of the pre- 
sent manager of the Round Oak Works, Mr. R. Smith Casson, 
and of Mons. Dormoy, who figured prominently enough a couple 
of years ago as the inventor of a new puddling apparatus. This 
well-known contrivance is not used in the furnace, but the pecu- 
liar basin of M. Dormoy, originally contrived to facilitate the 
working of his own rabble, is found to be very useful in combi- 
nation with oscillating rabbies worked by steam. This combina- 
tion was first contrived by Mr. Casson, to whom is also due the 
present peculiar grate of the furnace, as also the revival and full 
development of the “dandy” or pig-heating chamber. 

The furnace shown in the engraving, page 340, is double. 
Fig. 1 is a cross section, Fig. 2 an end view, and Fig. 3 a 
longitudinal section. The plan, Fig. 4, shows the whole 
furnace with the {dome removed, so as to lay bare the 
grate, the puddling bed, and the preparatory chamber. The grate 
is fitted with a cast iron plate of the full width of the furnace. 
and sloping upwards to the bridge at an angle of about 80 deg 
The back of the grate also slopes to an angle of 30 deg., and is 
constructed of cast iron fire-bars set close together. The bottom 
is also formed of ordinary round or square bars. Blast is 
admitted about 5in. below the bars on each side, the bottom 
being kept air-tight, as also the sloping back; this back has a 
drop door to enable the under hand occasionally to prick the 
bars. The area of the grate is only 5ft. 10in. by 1ft. 10in., 
being somewhat less than that of an ordinary single furnace. 
The main object of the sloping plate is to prevent any ¢tinkers 
forming at the back, as the blast of air keeps it coo 
grate is fed in the usual way. The puddling basin res 
brick pillar about 1ft. 4in. from the ground. On this is firs 
wrought iron circular open dish with sides about 4in. deep; 
within this dish eight or more friction balls 5in. in diameter are 
placed at equal distances from each other. On these spheres 
two cast iron semicircular plates are laid. On these plates, again, 
four side or segment plates are bolted together externally by 
means of wrought iron pins, and forming a complete circle. 
Upon these are placed loosely the shelf or table plates, which, 
resting upon brackets fixed to the rail buckstaves, support the 
walls of the furnace. All the plates forming the basin are thus 
free to expand and contract with the variations in the tempera- 
ture. The dish below being kept full of water, the evaporation 
produced from the heat above cools the bottom and sides, and 
consequently the fettling. As soon as the iron is melted, the 
rabbles in the preparatory chamber are fixed to the machine, 
and worked at the slow motion for about five minutes. The 
speed is quickened until the iron boils, when the slower speed 
is put on till the iron drops. The heating chamber is then 
charged ; this is done with afew pigs at a time, soas to enable 
the iron to get equally heated all through. The rabbles are then 
removed, and the real work of the puddler begins by his balling 
up the iron in the usual manner. The balls, which are of the 
ordinary size, are drawn from each door and the cinder tapped. 
A few shovelfuls of hammer slag and scale are thrown on the 
bed, and the pigs, which have meanwhile been supplied into the 
preparatory chamber, are again passed over. These generally 
melt on the bed in ten minutes or a quarter of an hour. The 
charges of about 10 cwt. usually take from an hour and twenty 
to an hour and forty minutes, Iron shields are fixed on each 
side of the doors between the two buckstaves and about 1ft. from 
the ground floor. It is found that the heat of the upper portion 
of the furnace induces a circulation of cold air between the 
casings thus formed and the surface of the brick walls and protects 
the puddler when the door is drawn up to pull out the balls. 

Mr. Scattergood, the manager of the Stour Valley Works of 
the Patent Nut and Bolt Company, gave, in an interesting speech, 
the favourable results of his tests of two furnace trials con- 
ducted in a remarkably cautious manner. He pointed to the 
complete control over the fire given by the use of the blast on a 
small grate area, resulting in a saving of fuel of 40 per cent.; to 
the sloping sides and simple system of cooling of the puddling 
basin, as accounting for the saving in fettling ; tc the combina- 
tion with the dandy as accelerating the work ; and to the use of 
the rabbling apparatus as greatly diminishing the puddler’s 
labour. To the use of such machinery, with the complete and 
regular stirring up the metal thereby attained, Mr. Lowthian Bell 
ascribed theimprovement in quality oftheproduce. Mr. Menelaus, 
the chairman of the meeting, stated that he had seen, in France, 
double furnaces worked by machinery in combination with a 
dandy. We scarcely think that this affects Mr. Casson’s priority 
in England, apart from the fact of his using the peculiar basin, 
and his efficient grate with blast. No doubt but few of the 
features of this furnace, taken separately, are new, but the whole 
form of a very able combination of the best practice in puddling 
by means of a reverberatory furnace. If the results be really as 
stated, the only wonder is that the contrivance is not much more 
generally adopted in these times when ironmasters are so hard 
pushed, We fear that, by all accounts, Zrimus is the motto of 
revolving puddling furnaces; the Round Oak people may fairly 
enough say :—Sumus / 












ON YACHT MEASUREMENT.* 
By Mr. E. C. STERLING. 

Most naval architects, having other occupations than yacht 
building, it is probably safe to assume that but few have turned 
their attention to that branch of theart. Those that have done so 
can ee | have failed to be struck at once by the vast importance 
of the rule of measurement under which a yacht has to sail, and 
with reference to which she must therefore be constructed. Few 
oe at — time in eg om — ryptrmny whilst a large 

ro) on are built especially to that end ; hence, racing tonnage 
t the acknowledged criterion of size in yachts, "In the case of 
cruisers which have never been raced builder’s tonnage is quoted, 
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and is sufficient to give a good notion of a vessel's size, for its 
results seldom differ much from what, until the last few yoars, 
was the only racing measurement, viz.: that of the Royal Thames 
Yacht Club, which first introduced the improvement of measuring 
length on deck instead of along the keel, se in doing away with 
the premium on raking the sternpost—a practice which has naturally 
grown up, producing vessels absurd in form under water, and with 
a strong tendency to run off the wind; moreover, they were of 
course vastly larger than their nominal —— There can be no 
doubt that the alteration in the rule in of being, as was by 
some predicted at the time, disastrous, has been, on the contrary, 
most benefici Some vessels built under the old rule and altered 
under the new one are stated to be much improved by the change ; 
and we know by experiment that the best vessels of the old days 
have not a chance against the modern. specimens. 

New measurement, as understood in the mercantile marine, is, 
of course, nearly related to displacement, of which hitherto no 
yacht club has taken cognisance. Many persons have thought 
that to adopt displacement as the standard would be a desirable 
alteration ; and it has the recommendation of being easily under- 
ser and of being ascertainable by calculations of moderate 
length, with which all naval architects are familiar, and of laying 
down no hampering rules to interfere with the freedom of the 
designer’s fancy astoform. On the other hand, it would inevitably 
induce those peculiarities which have been compendiously described 
as ‘‘all deck and dead wood.” What proportions length, breadth, 
and depth might, under such a system, come to bear to one another, 
it would perhaps be rash to say; but an obvious way of gaining 
size would be to make the overhang very considerable, both 
forward and aft ; whilst amidships the greatest beam would pro- 
bably be far above the water line, with a sharp turn to the bilge, 
very hollow garboards, and a deep keel. A vessel built to meet 
such a rule could hardly fail of the greatest success against 
any of our present vessels ; as, for her displacement tonnage, she 
would have such great external dimensions and consequent power. 
It is hardly credible that a rule so definitely forcing peculiarities 
on the designer can be really a good one, At the same time, this 
— of displacement is at the root of several schemes which 

ave been propounded in place of the present. 

This rule measures length on deck—from fore-part of stem to 
after-partof sternpost—as hasbeen pointed out, a vast improvement 
on the keel length of builder’s measurement, but still taking no 
notice of counter, however long. It then measures breadth wher- 
ever found greatest. To this no objection has ever been urged. 
It then deducts the breadth from the length ; so that on whatever 
scale, a circular vessel is of no size, according to this rule. More- 
over, that is not the only peculiarity which it developes :—50 by 
50 gives 0 tons; 50 b gives 83 tons; 50 by 30 givos nearly 96 
tons; whilst 50 by 40 gives 85 tons; greater breadth giving less 
tonnage. Yet this rule is stated to be not merely admirable and 
equitable in practice, but very scientific. With respect to depth, 
it departs widely from its own prescription as to length and breadth. 
Instead of measuring depth, as might have been expected, wherever 
found greatest, it does not measure at all, but assumes depth equal 
to half breadth. Now, in the case of modern cutters and yawls, 
up to about 80 tons, there is but little difference between breadth 
and depth, so that for such vessels it would be far nearer the truth 
to depth = breadth. The assumption is unfortunate in another 
r +—namely, that depth is far from varying directly as breadth, 

er it varies inversely, and for this sufficient reason ; sail-carrying 
power must be got somehow; increase of beam means increase of 
nominal tonnage ; increase of draught does not ; accordingly, it 
not unfrequently accompanies decrease of beam. This rule is 
credited with scientific accuracy, although it makes a vessel of 6ft. 
draught the same size as one with 12ft. draught. Of course it 
should in fairness be remembered that the formula, however inde- 
fensible, has not been invented of late, but descended to us, with 
the divisor 94, 

The Corinthian Yacht Club, and following it the New Thames, 
have adopted a rule intended to remedy the crying evil of the 
older one, in not measuring depth. These clubs take length and 
breadth in the old way, measure depth up to top of covering board, 
aw all together, and divide by 200. This divisor brings the 
figures back to something like what we have been used to, but, of 
course, is entirely arbitrary. However, the rule can take account 
of a circular vessel as well as of any other. 

Classification by the measurement of sail areas has been 
advocated by some. Without insisting on the great, if not 
insuperable, difficulties of detail, in working such a system, it 
must be noted that a fatal objection can be raised against its 
principle, The smaller and better designed vessel has actually, in 
consequence of her superiority in one respect, to give time to the 
larger and worse designed one—a principle, possibly, advantageous 
to the cruiser, but fatal to the racer. Tt is, in fact, nothing but 
handicapping in disguise. No sound edifice can raised on 
foundations which are constantly and arbitrarily sliding about, and 
it is impossible to insist too strongly on the fact that measurement 
is concerned with size and size-alone. The above are the most 
important suggestions which have been made; almost all others 
known to the writer being referable to some one of these heads— 
failing, therefore, either in not measuring an important dimension, 
or in depending on displacement, or in being some form of handi- 
capping. Now, respecting the practical working of the two rules 
at present in force in this country. First—as to the one with the 
most numerous following, and generally called the Thames Rule. 
It might have been thought that to point out that two vessels of 
the same length and breadth, but one drawing twice as much 
water as the other. cannot be of the same size, would be sufficient 
by itself to condemn the rule. But then it is contended with, at 
least, apparent seriousness, that, although the rule does not 
exactly measure size, it does measure power—that power being 
further explained to mean sail-carrying power. We must then 
ask, if a foot or two of lead keel be added under a vessel’s bottom, 
does that increase her sail-carrying power, or does it not? 
Obviously it does, and we then are entitled to ask, ‘‘ Why should 
such additional size not be measured and ted ?”—a questi 
which hitherto has failed to elicit any other answer than silent 
contempt. As a fact, the writer is of opinion that many, if not 
most yachts, are unfairly classified for racing 8, owing to 
this defect in the rule. Nevertheless, with all its faults, it has 
lately been adopted by a numerous and influential association of 
yachting men. This body has moreover superadded a detail of its 
own, as tothe manner of measuring length. It has decreed thatif 
the sternpost go down vertically for a certain distance, and then 
the heel go forward, the post thus having an elbow, length on deck 
shall be measured, not to where the post is, but to where it would 
have been had the line from the keel to the angle been produced. 
No machinery has yet been provided for enabling the measurers to 
carry out their duty in such cases, Sometimes they may want a 
very ba arm, for length on deck may become length very far off 
deck. he rule is obviously one for measuring form not size. 
Finally, we say that the Thames Rule, as amended, enables a 
vessel, 1st, to diminish her tonnage by adding to her beam ; 2nd, 
to increase her tonnage by cutting a piece off her vertical longi- 
tudinal section; 3rd, to retain her tonnage, though adding 
indetinitely to her draught and sail-carrying power. ese facts 
are so striking that it may well be wondered how a rule, with 
such glaring imperfections, could have been tolerated, when once 
shown up and commented on. The reasons, oT have been 
principally three : 1st, comparatively few yachtsmen have studied 
the subject at all seriously, and many have just got so far as to 
believe that if their vessel’s depth were measured instead of being 
only half the breadth, it would turn out much greater, and so 
increase their tonnage; 2nd, few indeed have any knowledge of 
design, or of how injuriously cramping the usual rule is— 
nego absolutely that a vessel be long, narrow and deep; 

, every yacht that is built to suit the present rule, especially if 
at all Lego aN ipso facto, renders its owner conservative and 








averse to admit the necessity of an alteration which may materially 
change his vessel’s position, The Corinthian Rule is an honest 
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endeavour to correct some of the more flagrant shortcomings of the 
other, but it made the curious and indefensible mistake of fixing 
the place where depth is to be measured. So that in some cases it 
measures the greatest depth of the vessel, and in some cases it 
does not, according to the form of keel. Moreover, if sharp 
practice were resorted to, against which it is important to be 
guarded, it would be quite possible to make a groove in the keel 
for the chain, just where the measurement is to take place; by 
which means the figures would be decreased by the whole 
depth of the keel The committee of the club has already 
decided to mend this hole by measuring the greatest depth 
wherever found. We may therefore fairly consider the 
principles on which the rule is founded. This anomaly is to 
observed ; it measures extreme dimensions, above and below water. 
Therefore its results ought to give extreme tonnage, not merely 
that of the immersed portion ; but its authors appear to have been 
frightened at the large figures, and to have adopted an immense 
divisor, so as to bring the resuits to something like the usual 
amounts. This may be in some ways objectionable, but it is not 
unjust. Not unconnected with this is an objection which is worth 
serious consideration. Of course everything that is measured is 
likely to be cut down to its minimum, therefore this rule will be 
unduly hard upon a most valuable quality— if it may be so termed— 
namely, freeboard ; in cons«quence, vessels admirahle in smooth 
water, but dangerously wet in a sea way, will be encouraged. Did 
the advantages of freeboard go on increasing ad infinitum, this 
objection might be answered by the general statement “that 
where advantages are gained by extra dimensions it is, in justice, 
impossible to avoid including them in the reckoning, and it is in 
fact highly improbable that an element so useful as freeboard for 
giving additional comfort and stability even in smooth water, 
would be unduly sacrificed.” But there is another point of view 
from which it might seem wiser not to measure above the load 
water line ; namely, that the value of freeboard does not go on 
increasing indefinitely, that the point where the raising of weights, 
of deck, &c., and the centre of effort of sails, counterbalances the 
advantages of height of side, is presently reached, and that, there- 
fore, for all practical purposes no harm or injustice would be done 
by allowing freeboard to go unmeasured, and therefore uncounted. 
This is a point on which the opinion of scientific men would be 
most interesting and valuable. There is one advantage in mea- 
suring the whole vessel instead of stopping at load water line ; 
namely, that no alteration of trim, shifting, taking in or putting 
out ballast, would make any difference. For practical purposes, 
therefore, there can be no doubt the Corinthian rule is the simpler. 
The same objection which is made to measuring freeboard is made 
to measuring draught—that the construction of unduly shallow 
vessels is thereby encouraged, of vessels deficient in depth to the 
extent of being unsafe. The answer made above is of double 
force here, and, we may safely repeat, mutatis mutandis, “‘ Where 
advantages are gained by extra dimensions, it is impossible to 
avoid including them in the reckoning, and it is, in fact, highly 
improbable that an element so important as draught for giving 
stability and weatherliness would be unduly sacrificed.” One 
objection the rule appears open to from which escape is far from 
easy ; it is this, that by multiplying the dimensions together depth 
comes to be of equal value with breadth. Now few yachting men 
even of those who hold that depth should be measured would 
be disposed to admit it quite on even terms, did any way out of 
the difficulty present itself. Here again professional counsel 
would be of great value. There is another objection not yet 
alluded te, which applies equally to Thames and Corinthian rules, 
namely, measurement for length only goes to after part of stern- 
post, and thus admits any amount of counter, even when its touch 
is far below the water, so that it really forms part of the vessel’s 
body. -In any case it is but an encumbrance for sea going—a trap 
to catch seas which would break clear were it absent. Why not 
measure to the taffrail, and so strike a blow which such ginger- 
bread would not long survive ? 

It only remains to insist on what has already been touched upon, 
the importance of establishing a rule which, besides being just, 
should not in any way pretend to measure or dictate form to the 
designer. Vith such objects it must, in the writer’s opinion, 
follow the Corinthian in dealing with extreme dimensions. Could 
such a rule be generally established we should learn much of which 
we are now practically ignorant; for example, whether, within 
given dimensions, more speed could be obtained by greater dis- 
jlacement and more sail, or by less of each. Again, whether 
Ta » displacement were wise; either through increased area of 
mid-section, or through more straight of breadth, or both. Again, 





cutting off the counter would permit it to be ascertained whether | 


cleanness of delivery were better achieved by fine buttock lines, 
as at present, or by fine water liner like the entrance. To tax 
depth would very likely tend to diminish that extreme to which 
now we have recourse—a prospect far from being terrible. If good 
boats can be made with lighter draught than at preseut, which is 
not at all improbable, nothing could more conduce to the conveni- 
ence of yachtsmen, who so constantly work shallow waters and 
use tidal harbours. As a matter of history, it would appear that 
one of the main reasons for the abandorment of the whole system 
of builders’ measurement was that it encouraged the construction 
of unsafe ships. The present Thames rule throws all its weight 
into forcing yachts to be made long, deep, and narrow ; possibly 
such is not the best type, but until we have a radical reform, no 
other can be tried. The rule of measurement cannot make a good 
vessel, though it may go far to mar one, and the best rule inter- 
feres least. 

Mr. Liggins, as having been for some years one of the official 
measurers of the Thames Royal Yacht Club, spoke in favour of the 
mode of measurement adopted by them. 

Mr. Scott Russell pointed out that the only way of laying down 
fair conditions for the dimensions of a yacht which left the 
builder free, was to take the length of the ship honestly, and the 
beam where she was biggest, and to multiply that by some factor, 
such as half the beam. 

Mr. Thomson held that displacement would be the best means 
of laying down a rule if it could be done. A dock had been sug- 
gested in which the vessel might be placed and weighed, and so the 
builder left free to make her any form he liked. 

Mr. Scott Russell said a careful measure would be as good as 
any other mode of ascertaining the weight of the ship. A careful 
outside measure would be an absolute measure of weight. 

Mr. Barnes said, on the question of tonnage what they wished 
to determine was either a question of size or weight, and the rela 
tive sizes or weight of certain yachts or vessels. Once let them 
determine which they would take, and either of those two quanti- 
ties might be obtained accurately—one very accurately ; the other 
weight would, perhaps, be liable to constant alteration, and 
the owner of a yacht would not like his tonnage altered when- 
ever he chose to alter his ballast or the number of persons he 
carried. It would be quite sufficient for any racing club to 
say which of those plans they would adopt—whether weight or 
size—and they could be very accurately ascertained in either 
case. The question of safety and speed must be left to the 
naval architect, and the man who could produce with the smallest 
size or the smallest weight the best ship, was the man they ought 
to employ to build their yachts. 

Mr. Martell said Monson’s rule gave a very fair indication of the 
internal capacity of ships, and the mere fact of some owners or 
builders attempting to put an internal lining in could easily be 
obviated by doing as the Board of Trade did, viz., only allowing a 
certain thickness for the battening inside the frame of the ships. 
Then with reference to taking the displacement, if weight was to 
be taken he could not see the slightest difficulty, because when the 
vessel was completed her correct draught of water could be taken 
te a quarter of an inch. He could not see what improvement 
could take place in the general forms of vessels of the kind, unless 
the whole - sara ties were taken. The patronage of royalty was 

iven to the Royal Yacht Squadron with a view to improve the 
se of the vessel, and if that form could not be improved unless 





the whole capacity of the vessel was taken, some means of that 
kind should be adopted with a view to the general improvement of 
vessels. He could not see any difficulty in obtaining the capacity 
or displacement. 

Mr. Liggins said it varied day Y day. A yacht could sail with 
ten tons more ballast to-morrow than she had to-day, on account of 
the weather. They could not measure to the satisfaction of their 
opponents in that way. 

Mr. Scott Russell asked, supposing they could perfectly ascertain 
the exact cubic capacity of the y of a ship, what advantage 
would be derived in the future of yacht building from doing that? 
Would the yachts improve ? 

Mr. Sterling said, his reason for proposing that the actual dis- 
placement of a vessel should be taken was, that it did not confine 
the builder to any particular form, but he might really build in 
—e he liked. 

r. Denny thought there was no difficulty in arriving at the 
displacement. One mode would be, that the ship should be 
officially calculated to begin with, and her displacement could 
easily be found at any draught. Still, if there was any difficulty, 
Mr. Martell’s suggestion was most valuable—that the internal 
capacity should be taken, with a limitation of thickness, The 
Government at present limited the thickness of ceiling, and there 
was no reason why the whole thickness of the side should not be 
limited. : 

Mr. Sterling replied that measurement by displacement would 
inevitably produce the form in a yacht resembling the centre-board 
yacht—a very good form for certain purposes, but it did not give 
the comfort which was most important in a yacht, and was not a 
good vessel for sea going in rough weather, though admirably 
adapted for fine waters. It would make the vessel all deck and 
dead wood, and would be very little less than a raft with a deep 
keel. That could not be the point towards which they ought to 
tend. He was sorry the discussion had turned so much upon the 
question of displacement, and that no gentleman had given his 
reasons for objecting to the Corinthian rule adopted by the new 
Thames Club. 





ON A NEW STEERING GEAR.* 
By Mr. G. L. Watson, Naval Architect. 

I HAVE considerable diffidence in submitting, to such a body as 
the Institution of Naval Architects, any scheme purporting to be 
an improvement on the method of steering vessels ; for I am aware, 
that among those present, there must be many who have given 
their careful attention to this particular branch of naval tactics, 
and are therefore better able to deal with the subject than I can 
be. At the same time, while all naval architects are more or less 
interested in the manceuvring of vessels, but a few have busied 
themselves in examining the means by which they are to be 
manceuvred ; and, while they have investigated the nature of the 
rudder’s action on the water, have left the study of the steering 
gear’s action on the rudder to the engineer or practical shipbuilder. 
This, I am sure, has been a mistake. For while these gentlemen 
have produced machines, which are more or less perfect, for turn- 
ing a shaft on which there is a constant load, they have, appa- 
rently, overlooked a fact of which we are all aware--viz., that the 
resistance increases enormously as the rudder is put over to its 
extreme angles ; and although in one or two of these gears the 
power brought to bear on the rudder, at any angle, is as the differ- 
ence between the secant of that angle, and that of the secant of 
the angle immediately adjoining it, the resistance on the rudder 
increases so very much more quickly, nearly as the sine, that the 
gain by this method is unappreciable until large angles are reached. 
Now the very alphabet of mechanics teaches us that a machine 
is a combination of appliances whereby we are enabled to perform 
work, which with our unaided hands we could not attempt, and 
that it is more or less perfect as it performs exactly the work we 
require, or falls short of, or exceeds that work. But, however 
good the ordinary gear, it is evident that if it is made to have 
just the right amount of power to turn the rudder from 0 to 5 
deg., it will require five or six men at the wheel to move it from 
40 to 45 deg. Or again, if the gear be made sufficiently powerful 
to enable one man to put the rudder hard over, it must be uselessly 
slow at the more central angles. 
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If the preceding conclusion be admitted, it follows that the only 
perfect steering gear is one in which the power brought to bear on 
the tiller increases in exact proportion to the pressure of the water 
on the rudder, and, towed in small vessels this is not of much 
moment, for the gear may be powerful enough for the extreme 
angles and yet be decently fast at the more central ones, it becomes 
an important consideration in any vessel over 1000 tons. This is 
no mere supposition. Every day we hear of collisions more or less 
disastrous ; and in the majority of these cases, if the whole helm 
could have been given either of the vessels, the catastrophe might 
have been avoided, but before the steersman can summon assist- 
ance to put the helm hard over, the mischief is done. Again, 
every large steamer now building, and even some of the better 
class of river boats, are being fitted with steam-steering gear, 
showing that the gear at present in use, although all very well for 
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plain sailing, is useless in an emergency. In proof of this I may 
say, and I have no doubt but that similar instances have come 
under the notice of most present, that on the trial trip of a not 
very steamer, some 1800 tons, we could not get the rudder 

10 deg., even with four men at the wheel. Farther, I was 
told by a Clyde shipbuilder that on trying to turn one of their 
large steamers by hand gear, they got the rudder over some 6 deg., 
when, on putting more men to the wheel, they broke it. I think 
enough has been said as to the advisability of making the means, 
at every point, adequate to the work to be performed in turning 
the rudder, and it remains only for me to describe this means. I 
am aware that the machine is not altogether perfect, but cost, 
compactness, and other items, must be considered to a certain 
extent. As far as may be seen from a large scale model, it works 
perfectly ; but, of course, this is a very different test from a winter 
in the Atlantic. 

In the drawing, Fig. 1, L is the rudder stock, on which 
is keyed the tiller F, carrying at its outer end the pin H; on this 
pin is a brass or gun-metal roller I, fitting the curved ve EE 
formed in the lower side of the travelling table, which is driven to 
and fro on the parallel guide rods G G by the screw B, turned by 
an ordinary steering wheel. When, therefore, the curved groove 
E Eis driven directly fore-and-aft, the roller I, and the pin H, 
and with them the tiller F, must accommodate themselves to the 
altered position of the groove by moving laterally, thus putting 
therudder over to port or starboard. And the curve of thegroove E E, 
Fig. 2, is so constructed, that supposing the resistance on the rudder, 
when at an angle of 20 deg. with the centre line of the ship, to be 
double what it is at 10 deg., the travel of the table required to 
move the tiller one degree in the former position will be just 
double what was required in the latter; and consequently, as the 
same power—that is, the steersman’s effort—acts through double 
the distance, his power over the rudder at that particular angle 
is doubled, and similarly with all other angles. It may be objected 
that the resistance on the rudder does not increase ‘exactly as the 
sine of the angle to which it is put, but I have merely adopted this 
approximation in the meanwhile, until I can get authentic infor- 
mation as to the precise increase of pressure which takes place. I 
understand Mr. Froude has given this some attention, but I have 
been unable to find any account of his experiments in that 
direction, 

As to the construction of the gear, the sketch almost explains 
itself. The stands are of cast iron; the guides of malleable rod 
iron, turned up true; they are screwed down at the ends a trifle 
smaller than the rest of the rod, so as to form a collar on which to 
heave up the nut. There are diagonal tie rods to prevent rocking, 
as the strain is not balanced as in the equal armed gear. The table 
and groove are of cast iron, and so made that along with the guide 
rods and screw they would form a kind of lattice girder, resisting 
any lateral kick of the tiller ; the roller of gun-metal, and pin of 
malleable iron, unless it seemed advisable to use steel; the gear 
can be instantly disconnected by withdrawing it. The only objec- 
tion I can see to this gear is, that the roller, I, will be apt to wear, 
but, as it isa very small part of the machine, it could easily be 
renewed ; in fact, two or three spare rollers might be sold with 
each. However, inventors are notoriously the blindest of parents 
when the failings of their offspring have to be viewed, and, it is 
more than likely there are faults in the construction which I have 
not observed, or have under-estimated, and which I shall be glad 
to have pointed out, as it is possible that they may be overcome. 








ON THE PROPULSION OF 
+ WATER.* 
By Mr. RoBEert GRIFFITHS. 

In bringing before the Institution this paper on the propulsion 
of bodies through water, I do not intend to enter on the question 
of what is termed the loss by the slip of the screw propeller or the 
configuration of the screw, in neither of which do I expect any 
naval architect or engineer, at the present time, to believe ; and 
much valuable time has been wasted in reading papers, and dis- 
cussions on such erroneous ideas, at scientific institutions, 

My object at present is to explain what I have already proved, 
that bodies of different forms can be propelled through the water 
at high speeds, in proportion to the power that is exerted to propel 
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them, whether those bodies are of a ship-shape or any other form, 
oval, round or square. Prior to the intreduction of the screw pro- 
peller, the proportions of our sailing frigates were such as the 
talent of former ages of scientific and experienced men had proved 
to be the best for safety, steadiness, and seaworthy qualities ; and 
I believe they will yet be found to be the best proportions for screw 
ships generally. When the screw — was introduced for 
propelling ships, naval architects and engineers idered, that to 
obtain speed, in proportion to the power exerted to drive the screw 
propeller, the ship required to be constructed with very fine lines, 
narrow, deep, and of great length, in ge we to the beam, 
which instead of improving the stability and safety of the ships, 
made them weak, crank, and dangerous; but I find that equal 
speeds can be obtained from a ship which is three to four times its 
beam in length, and the draught of water one-quarter to one-third 
the beam. 

The model, Fig. 4, by which I have proved that this can 
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be sponge’, is 3ft. 3in. long, 1ft. 2in. wide, 3 draught of 
water, and was tried against another. Model Fig. No. 5 is 5ft. long, 
Tf. wide, 3hin. draught of water, the weight and displacement 
of each being the same, and they were propelled by the same 
and screws; the resistance of the models when drawn 
ugh the water, instead of being propelled by the screws, was 
as five is to three, and yet the s was rather in favour of the 
short model, though it offered the greatest resistance, which is 
overcome in the short model by obtaining its supply of water to 
the screw from underneath at a distance forward, before it begins 
to flow into the space left by the ship, and also by the way the 
water is delivered from the propeller ; while the long model, which 
is fitted with the screws in open water in the ordinary manner, 
is subject to two unavoidable defects, the first being that the 
screws draw their supply of water from the ship’s quarters, which 
robs the ship of the water that it requires there to fill the space 
left by the vessel ; and, secondly, the screw drives a column of 
water backward, which meets and retards the water, which would 
then flow forward after the ship if propelled by the sails, and 
causes a serious resistance to the speed of the vessel. I believe it 
will be generally admitted that there is a considerably —_ 
resistance to the ship when the screw is in operation, which is 
attributed solely to the screw drawing the water from the stern of 
the vessel ; but I find the resistance is divided between the suction 
and the delivery of the water by the screw. By the present system 
of placing the screw at the stern of the ship, the loss occasioned 
from the suction of the screw can be modified by fining the lines at 
the stern to allow a better supply of water to the screw, or by 
removing the screw further back, but I can see no remedy that can 
be made for the water that is forced back from the screw as long as 
it is worked in open water in the ordinary way ; but when the 
screw is worked in a casing, if the discharge ends of the tunnels are 
formed at an angle of about 45 deg. horizontally with the line of 
screw shaft towards the rudder, which will allow of 40 per cent. 
more area, so that the water that‘is forced from the screw meets 
the still water at the stern and mixes with it, while the remainder 
fills up the space left by the area of the screw tunnel, leaving the 
water at the stern of a screw ship in nearly the same condition as 
it would have been at the stern of a sailing vessel. 


FIG 5. 
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I will now explain how any other than the ship form can be 
propelled at moderate speeds through the water. I will first take 
an elongated body of, say, 30ft. wide and 7ft. deep and 50ft. long, 
or upwards, according to the amount of displacement required, 
with either square or round ends, drawing 6ft. 6in. of water ; the 
immersed ends would be 195ft, area, and if fitted with four ssrews 
in tunnels at each end, of 6ft. 3in. diameter, they would take 
about 200ft. of water through them, or just in proportion to the 
amount of power applied to drive the screws ; the tunnels for the 
screws to work in would require funnel-mouths of such capacity as 
to admit the quantity of water the screws required. 

According to Colonel Beaufoy’s experiments there does not 
appear to be much difference in the resistance of bodies being pro- 
pelled through the water, whether their ends are made in a wedge 
form, vertically or horizontally, provided the angle of incidence of 
that wedge is made to give the least resistance at the speed it is 
driven through the water. There can be no doubt since the screw 
propeller can be made subservient in its operation te propel bodies 
of any form—instead of being antagonistic, as when it is now 
applied for propelling ships—first by removing the water at the 
forward end or eg and sing it at the stern or after end, where 
it is required ; a speed commensurate to the _ employed to 
propel it will be obtained, provided the wedge form at the bow and 
stern of the body that is to be muaties be made at such an angle 
as would give the best result according to the power that is exerted 
to propel it. It may appear objectionable on account of the reduc- 
tion in the displacement to elongate the angle of incidence at the 
bow and stern, which would be of no material consequence, since a 
very slight lengthening in the midship of the body to be propelled 
wil wake up for it. 

With regard to the form of ships to offer the least resistance in 
being propelled through the water, I am not aware of any reliable 
information where the body that was to be propelled through the 
water acted in harmony with the instrument that propelled it, ex- 
cept in sailing vessels, in which experience had proved how the 
propelling power, the wind and sails, and the ship’s form, could be 
foake to harmonise with each other to obtain the best result. 
Since the introduction of the screw propeller, the object which 
chiefly occupied the attention of engineers and naval architects 
was to obtain the greatest speed which the power exerted by the 
engine could give, and very little attention was paid to anything 
else, except what they termed the loss of speed by the slip of the 
screw—a greater fallacy could not have beenconceived. There can 
be no doubt that, ualess the supply as well as the ——- of water, 
the screw necessitates, can be carried on without being detrimental 
to the speed of the ship, part by drawing the water from the stern, 
and discharging it from the screw in such a way that it does not 
draw the water from the stern or keep back the water that is flow- 
ing forward after the ship, a great amount of the power that is 
given out by the engine is consumed to overcome these obstructions. 
We will suppose for a moment if there was a screw hoe yard in 
operation worked with power equal to propel the ship at 10 knots, 
but not in any way connected with the ship, but worked at the 
stern of a sailing ship sailing at 10 knots, the resistance 
to the sailing ship in that case would be very considerable. 
I believe Mr. Froude has made the experiment, and found the 
resistance to the ship, when the screw was at work, was just double 
of what it was without the screw ; this loss that is occasioned by 
the action of the screw is much reduced on my system, as the screw 
neither draws the water from the stern of the ship, nor stops 
the forward flow of the water that follows it, Fig. 1 repre- 
sents the stern of H.MS Bruiser, fitted with a casing over the 
screw, having a funnel mouth to it of 1ft. greater diameter than 
that of the screw, and a small lip below that admitted altogether 
about 40 per cent. more water than that due to the screw’s disc. 
The speed of the Bruiser, before the casing was applied, was 8016 
knots, and with the casing 8'280 knots, all other circumstances 


as not to take the water from the stern, such as I have found to 
gre the best result in models, a much better result in speed would 

ve been obtained ; the casing stopped the vibration from the 
screw, and prevented the racing of the engines in a heavy sea. 
The screw propeller, when worked in a casing, is a rotary pump, 
and subject to the same laws—viz., doubling the speed of the water 
forced through it—requires four times the power which will give a 
rns thrust to the screw shaft; and in order to prove 
several points which do not appear to be well understood in screw 
propulsion, I tried a number of experiments on a small launch 
at Keyham. Fig. 2 represents it, with the apparatus to 
indicate the pressure of water as it left the screw. Under diffe- 
rent circnmstances, the pressure varied considerably at different 
places of the screw’s disc, as shown ; but when the screw was dis- 
connected, and the launch towed at a speed of 6 knots, the screw 
revolving at the rate of 4°2 knots, the mean pressure over the 
screw’s disc was 0°76 lb. per square inch ; and when the screw was 
working, and the launch moored, it was about 0°55 lb. with 240 
revolutions of the screw, and when the launch was propelled by 
her screw at 6 knots, the mean pressure was 1°65 lb. per square 
inch, and 250 revolutions per minute ; and 0°85 lb. outside the 
launch as shown on diagram. I may here mention that in neither 
the Bruiser nor the launch was the supply of water drawn in as far 
for vard as to avoid the suction of the water from the stern of the 
ship, which is one of the greatest advantages to be derived by my 
system ; and there is no gain in speed to be obtained by the appli- 
cation of the casing when the power is less than 4 indicated horse- 
power to each square foot of the screw’s disc, for in the launch 
where the indicated horse-power was 3} to each square foot of the 
screw’s disc, there was a loss of about + of a knot, and no doubt 
the loss in speed would have increased as the horse-power was 
reduced in proportion to the area of the screw’s disc, for the screw 
when worked in a fine run in a small vessel obtains all the water it 
requires for that proportion of power without drawing it away 
from the stern so as to retard the speed of the ship. Fig. 3 
is a curve showing the quantity of water the screw requires 
according to the power that is applied to work it. This curve does 
not extend beyend 16 indicated horse-power to each square foot of 
the screw’s disc, though I have no doubt it might be extended 
much further with safety, when the Waterwitch could be pro- 
pelled nearly as effectively as by a screw with about 75 indicated 
horse-power tv each square foot of the area of the discharge pipes. 








PATENT SPECIFICATIONS. 


Our attention has been called by an eminent consulting engineer 
to the consequences which will ensue if the proposed change in the 
system of publishing patent specifications to which we referred in 
our last impression is carried out. 

“Specification drawings as now made are outline lithographs 
upon sheets of one or other of two uniform sizes, and in most 
cases the scale of these drawings is such as admits of their 
being interpreted, or read as the phrase is, without ditticulty, 
and with certainty as to what the drawing really does show 
according to the ordinary rules of orthographic draughtsmanship, 
and to compare this with what is intended to be shown as derived 
from the text of the specification. But even at their present 
scale, specification lithographs occasionally lead to difficulty and to 
prolonged litigation owing to the difficulties of unmistakeably 
delineating some of the minuter parts of complex instruments or 
machines. Thus, for example, in a case tried at Manchester a few 
years back, the subject being an alleged infringement of certain 
bolt and nut making machinery, the defence set up was that the 
patent for the alleged machine was bad, being old and anticipated 
by prior patent; and in answer to the statement that the anticipat- 
ing machine could not be worked, the defendants made one of 
these machines in exact accordance with the specification and 
drawings, and with it made nuts in presence of a view jury. The 
trial of the case, however, led to a complete miscarriage of justice, 
the judge misinterpreting to the jury the lithographic drawings of 
the specification. The misinterpretation rested, in reality, 
upon whether in one minute part two parallel lines drawn so close 
together that they could only be distinctly seen to be separate by 
the help of a lens, were intended by the draughtsman for a single 
line or for a double one; one alternative, that adopted by the 
judge, involving the conclusion that the machine which the jury 
had seen to work well could not have worked at all if it had been 
made, as it really was made, in accordance with the specifications 
and drawings. No doubt the case was badly handled by an un- 
technical leading counsel and an untechnical judge, but the mis- 
carriage rested upon the difficulty which occasionally arises of 
interpreting a drawing to too small a scale in reference tothe objects 
it is intended to represent. What an increase must take place in the 
difficulties attending the interpretation of patent drawings when the 
prescribed scale shall be reduced to one-fourth or less of the existing 
one. Amongst other difficulties that will attend the introduction of 
these microscopic photo-lithographs, will be that they must prove 
to a great extent undecipherable in our murky courts, and also that 
suitors will be put to the expense of supplying to lawyers and tech- 
nical witnesses copies made by hand of the large size drawings 
which it is to be presumed must continue to be filed with the 
specifications ; ae in the event of such necessity, photo-litho- 
graphers must come before long into the position of merely 
secondary evidence. I see (writes our correspondent) several 
sources of possible technical confusion and difficulty as applied to 
specification purposes that can scarcely fail to arise out of the use 
of the photo-lithographic process; nor in my opinion, though I 
give it with some reserve, because I am not in possession of complete 
data for forming it, will there be on the whole the amount of saving 
to the Patent-office which is said to be calculated upon, while 
there will be undoubtedly a large increase of expense involved to 
all engaged in patent litigation. Photo-lithography is an 
extremely cheap process where the number of copies required 
may be reckoned by thousands or tens of thousands, but 
where the number of copies required are much more limited, 
the process would often prove more expensive than the existing 
system of hand-drawn lithography. Now I believe I may safely 
affirm that the cases are very few in which the number of copies 
required of any specification is very large, and so large as to make 
the proposed process one attended with \ The continually 
proposed and often abortive changes both in the law and practice 
of patents which have been unceasingly cropping up for the last 
eight or ten years, since the unwise crusade against any patent law 
was first started, is extremely harassing to inventors and eee 
and extremely irritating to those who know but too well the fact 
that the real reforms so much needed in carrying out the law as it 
now stands, by causing the law officers of the crown to do those 
duties, as respects specifications, for which they are paid out of the 

kets of inventors, but which they do not perform, remain un- 
| seurrang and seem to be purposely kept out of sight by those who 
keep tinkering our patent laws.” ; : 

We may add that those who were present at the trial of Plimp- 
ton v. Malcolmson will sympathise with our correspondent’s 
complaint about the proposed new system of printing the specifica- 
tion drawings. They will recollect that magnifying glasses were 
used by judge, counsel, and witnesses to decipher the drawing of 
Plimpton’s patent, as it appeared in the American report reduced 
to the scale which it is proposed to introduce here. 








INSTITUTION OF CIVIL ENGINEERS. 


The second paper read was ‘‘On the Changes in the Tidal Portion 
of the River | ped , and in its Estuary,” by Mr. James N. Shool- 
bred, B.A., Assoc. Inst. C.E. 

The Mersey, formed near Stockport by the junction of the Goyt 








and the Etherow, after flowing about thirty-five miles, first felt the 





being the same. I have no doubt that if there had been a different | effect of the spring tides at Woolston Weir, about four miles above 
screw, and the mouth of the tunnel supplying it placed forward so | Warrington. i 


The distance thence to the mouth, the Rock Light- 
house, was about thirty-two miles. The real outlet of the Mersey 
might, however, be considered as at the Bar, ten and a-half miles 

er. The maintenance of the shores of the estuary of the 
Mersey, to e the navigation from Warrington and Frodsham 
bridges to the sea, was, in 1842, conferred upon the Mersey Conser- 
vancy Board. The buoyage and lighting of the estuary and the 
lower part of the river, up to Garston, for which purpose the 
right of levying tolls was granted, devolved upon the Mersey 
Docks and Harbour Board, the successors of the Liverpool Corpora- 
tion in the care of the Liverpool Docks. The higher portion of 
the river, between Garston and Runcorn, was, however, buoyed 
and lighted by the Bridgewater Navigation Company. 

The only complete surveys of the river up to Warrington had been 
those of Giles, in 1820; of Parks and Hills, in 1861; and of Hills 
in 1871. Small maps of an earlier date existed, and surveys of 
the lower parts of the river executed by Denham, by Lord, and 
by Robison-Wright. Of the estuary, a chart, by Captain Gren- 
ville Collings, was extant as far back as 1687; but the first regular 
survey was made in 1735 by Fearonand Eyes. The commencement, 
however, of the modern series of accurate charts of Liverpool 
Bay was. the one in 1835, by Lieutenant—now Admiral—Denham ; 
and it had been continued at intervals down to the present time 
by the successive marine surveyors of the port. 

The powers conferred by Parliament upon the conservators of 
the Mersey were limited by the high-water line of a tide, unin- 
fluenced by the wind, of the height of 21ft. on the sill of the Old 
Dock at Liverpool. This was the typical equinoctial spring tide of 
the Mersey; the low water of this tide being considered as 10ft. 
below the level of the Old Dock sill, the datum to which all the 
recent charts of the estuary were reduced. 

The contour line of the high water of the 21ft. tide was set down, 
within the mouth of the river and up to Warrington and Frodsham 
bridges, as slightly exceeding seventy-four lineal miles at the pre- 
sent time. The areas contained within this limit were, as nearly 
as could be ascertained, in 1820, 23,474 acres, declining to 22,322 
acres in 1871. The area covered in 1871 by the typical equinoctial 
neap tides of the river, with its high water 10ft. above the Old 
Dock sill, and its low water at the Old Dock sill level, was 17,722 
statute acres, or 4600 acres less than that covered by the equinoctial 
spring tide. 

This diminution in the high-water area between 1820 and 1871, 
of 1152 acres, was due principally to the extension of the Liverpool 
docks, which absorbed 775 acres between these dates—156 acres 
had been previously taken by them; the closing up of Wallasey 
Pool in 1848 took a further amount of 170 acres; and the 
remainder had been enclosed mainly for the docks at Runcorn, 
Widnes, Weston, Ellesmere, and Garston. Comparatively but 
little change had taken place in the confining high-water limits 
in the other parts of the river, whether by the erosion of the low 
red-sandstone cliffs, or by the change in position of artificial embank- 
ments. In 1871 it was estimated that a length of about 53 miies 
of walls and embankments, and rather more than 20 miles of cliffs 
and shelving shore existed on the high-water confining limit. 

The better to estimate the relative value of the tidal changes in 
the different parts of the Mersey, it had, in the paper, been con- 
sidered under three divisions, each markedly distinct in its natural 
features. They were—first division, the Rock Lighthouse to the 
Dingle Point ; the inlet and scouring straits. Second division, the 
Dingle Point to Hale Head; the broad tidal reservoir or upper 
estuary. Third division, Hale Head to Warrington ; the narrow 
semi-tidal portion. 

The character of the first division, a deep channel, scoured out 
of the red-sandstone bed, showed that its duty was far different 
from that of the broad expanse of the second with its constantly 
shifting sands; which again varied much from the tortuous course 
of the upper division, where the influence of the tidal current was 
greatly impaired, and in some parts hardly felt at all. The area of 
the tideway of the first division was at present about 3100 acres ; 
of the second, 15,800 acres ; and the third, 3400 acres, 

| Division I. | Drviston II. | Division Lil. 
Rock Lighthouse Dingle Point toHale Head to 
Date of surveys) to Dingle Point. | Hale Head. Area fomem, Area 








* compared. | Area (1871) of 23) (1871) of 14 cross} (i871) of 17 cross 
| cross sections, | sections, 467,250) sections, 50,615 
| 694,600 sq. yds. sq. yds. | sq. yds. 

‘Increase in sec- Increase in sec- Decrease in sec- 
1820 | tional area, 8750, tional area, 6500, tional area, 7790 
(less abstrac- | sq. yds. Being a, sq. yds. Gain of sq. yds. Loss of 


tions) and 1861 | gain of 1°27 per) 0°14 per cent. 


| 13°48 per cent. 
| cent. | 








1820 Increase in sec- Decrease in sec- Decrease in sec- 

(less abstrac- tional area, 4450| tionalarea, 28,900 tional area, 7090 
tions) and 1871 | sq. yds. Gain of sq. yds. Loss of sq. yds. Loss of 

| 0°65 per cent. | 5°86 per cent. 12°27 per cent. 

In the lower part of the river, the Pluckington bank was of con- 
siderable importance as affecting the approach to the more southerly 
of the Liverpool docks. 

The following comparative table gave the superficial area exposed 
at the low-water of a 21ft. tide, and the cubical contents of the 
bank above the same level. 

| 


Superficial Area. | Cubical Contents. 





Per cent. 


Sq. yds. Per cent. | Cubic yds. 


ar 
aon | ganze} Increase of nearly 50 1.308490 Increase of 20 
1871 749,361 te os 20 1,298 220 ‘i 7 
Increase in 1871 over 1820, Increase in 1871 over 1820, 
nearly 80 per cent. 41 per cent. 


If, instead of the low-water level, the two-fathom contour line 
below it were adopted as the datum, the percentages of increase at 
the later periods diminished very much. 

The consideration of the tidal changes in the estuary of the 


| Mersey was divisible into two heads, viz., those which affected, 


first, the sand-banks, and secondly, the outlet-channels. 

The annexed comparative table of the area of sands, above low- 
water spring tide, showed that no great increase had taken place 
of late years. 





1735. | 1918 | 1835, | 1967, | 1871. 


Sq. miles. Sq. miles. Sq. miles, Sq. miles. Sq. miles. 
Randle sttached 1108 | 1166 | 1297 921 | 11°30 


to mainland | 
Detached banks.. | 19°37 15°16* | 15°61 20°39 | 20°35 


Total of sands .. 30°45 


* Approximate. 








31°65 


26-sze | 28-38 | 29°60 | 


Two outlet channels to the Mersey had always existed—a 
northern one, the Crosby, along the Lancashire shore and in 
direct continuation of the river itself, and a southern one, the 
Rock, skirting the Cheshire shore. With regard to the latter, 
but little permanent alteration seemed to have taken place, except 
at its western extremity, where it originally had two mouths, the 
Horse Channel (still used) and the Hoylake, giving access to the 
River Dee. This latter had so silted up as to be practically useless 
except at high water. The Crosby Channel had almost always ha: 
two mouths—one with a bar at its entrance, and an in-shore one, 
generally known asthe Old Formby. To the former, the main 
inlet to the Mersey, much interest and bt lew ood had been 
attached ; its position had always been slightly shifting, and the 


depth of water on the bar sometimes on the increase, sometimes the- 


reverse. The depth of water at low-water spring tide on the bar 
of this principal entrance seemed to have oscillated between 9ft. 


and 12ft. 


nn 
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In qatuinn, & we stated—(1) That in the river Mersey the 


deterioration, upper and in the higher tidal reaches 
had been but slight; while contracted channel between 
i and Birkenhead the condition of the tideway, as curtailed 


certain 

as Pluckington some deterioration might have taken 
(2) That in the estuary, of the four >riginal outlet.mouths ~ 
ree bey ne sea-going), one, the Hoylake, had been practically 
lost. But that the remainder, though subject to fluctuations in 
their effectiveness, were in a better condition than had been the 
case at some previous epochs ; while the sandbanks had apparently 
increased but slightly during the last one hundred and years. 
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with a view to the ornamentation of the same, Samuel Aylett Cooper, 
Old Lodge, Micheldever, Hants.—3rd Jauuary, 1876. 

128 Improvements in SicnaLiinc and TeLkoraPHING on RarLways and 
Tramways, Camillo Bondi, Trieste, Austria.—12th January, 1876. 
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road, London.—28th March, 1876. 
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1416. New or improved apparatus for Raisinc or LowerinG Boats, 
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April, 1876. 

1446. Certain improvements in the production of Merats or METALLIC 
ALvoys, and in the process employed therefor, John Holloway, Jeffrey’s- 

uare, London. 

1448. An a ooo arrangement for Repucinc the Wear of Reeps em- 
ployed in looms, Joseph Holding, Manchester. 
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Henry Winchcombe Bentham, Waterloo-road, London. 

1462. Improvements in Reaprnc and Mowine Macutnes, Abraham Surry 
Andrews, James-street, Old-strect, London. 
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1640. Improvements in Brusues for cleaning the interior of tubes and 
the like, William Robert Lake, Southampton-buildings, London.—A 
communication from Calvin Burnham Rogers, Saybrook, Connecticut, 
U.S8.—19th April, 1876. 

1641. Im ements in the construction of RarLway WHeEELs, Alexander 
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1318. Cutvivatina Lanp, David Greig, Robert Burton, James Gozney, 
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4415. Rotatine Pupp.ine Vessets, John Henry Johnson, Lincoln’s-inn- 
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4434. CLinicaL THERMOMETERS, James Webster, Clerkenwell, London. 
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4444. Cements and Limes, Jean Ducournau, Paris. 
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lane, London.—A coramunication from Benjamin Silliman and Horace 
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4451. KiILNns or Ovens, Thomas Corry Stone, Liverpool. 

4455. Openinc Sueet Metat Cans, &., Arthur Helwig, Gloucester-road 
London, and Perkins Eugene Cox, Hunter-street, 
London. 

4456. JourRNAL-Box Brartinos or Lintnos, William Robert Lake, South- 
ampton-buildings, London.—A communication from William A. Hath- 
away, Benjamin F. Snow, William Gregory, and John Maglone.—22nd 
December, 1875. 

4469. SteaM Generators, William Cooke and Daniel Mylchreest, Liver- 
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pool. 
=, Sarety Lamps, Henry Tuder Owens, Birmingham.—23rd December, 
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4451. Frre-escare, Frederic Holthausen, Strand, London. 

4482. TeLecraPuic Apparatus, Martin Benson, Southampt 
London.—A communication from Joseph Olmsted. 

4498. Watches and Cocks, Juan Nepomuceno Adorno, Harley-street, 
Cavendish-square, London.—24th December, 1875. 

<= NGINES, John Cole and James Cole, Prospect Foundry, 

radford. 

4517. LyTeRLockine Raitroap Switcues, &c., Alexander Melville Clark, 
Chancery-lane, London.—A communication from David Rousseau.— 
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4551. RaisiInc SUNKEN VessELs or other objects, John Hunter Ruther- 
ford, Newcastle-on-Tyne. 

4553. Pipe OrGans, Thomas Walter Barber, Somerset-square, Bristol.— 
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6. ArTiriciAL Fue., Felix John Hamel, Avenue-road, Regent’s Park, 
London.—1]st January, 1876. 

26. TreaTING Hives and Skixs, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Carl Rose. 

8 Presstnc Macuines, Herbert Guthrie, Newburn, near Newcastle-on- 
Tyne.—3rd January, 1876. 
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ABSTRACTS OF SPECIFICATIONS. 


3576. Tevescorrs, A. J. H. Delcarte, St. Gilles, Brussels, Belgium.—Dated 
15th October, 1875. 





The improved telescope of this invention is composed of a single piece 
of glass of an enlongated square or of a conical form, convex in its breadth 


at one end, forming the object-glass, and concave at the other end or eye- 

piece; or the object-glass and eye-piece are in two or three pieces, cemented 

together to render them achromatic, and are fitted to slide in a case, a 

diaphragm being placed between them. 

3578. Compounp or Caoutcnouc, G. MacLellan, Glasgow.—Dated 15th 
October, 1875. 

. The feature of novelty which constitutes this invention is, the 

= or improved material or compound produced in the manner set 

0] . 

3579. Deoxipatinc Metatuic Ores, W. A. Little, Hammersmith.—Dated 
1ith October, 1875. 

The feature of novelty consists in the use of a peculiar rectangular 
vertical structure as a substitute for retorts, for the purpose of exposing 
very large quantities of solid matter to the action of heat, such heat being 
either radiated through the sides of the structure without any admission 
of the flame therein, or it may act both by radiation and by the direct 
diffusion of the flame oo amongst the charge of material with which 
the structure is filled. Such economical means of applying heat is 
intended for the various manufacturing purposes stated in the title of the 
invention. 

3581. Mincine Meat, A. Barr, Glasgow.—Dated 15th October, 1875. 

The improved apparatus comprises a cylindrical vessel to receive the 
meat, and mounted on a revolving shaft, which is by preference hori- 
zontal. A second revolving shaft projects into the vessel in a position a 
little out of the axis of the vessel, and this second shaft has fixed on it 
one or more, and by preference several, steel discs or rings, each of 
which is sharpened on its outer circular edge. The vessel is lined with 
wood or other suitable material, and the edges of the steel discs move in 
contact or nearly in contact with such lining at one part. 

3582. Ancuors, FE. W. Price, Strand.—Dated 15th October, 1875. 

The arms are separate, jointed to the shank and each by a jointed guy 
rod connected to a boss sliding on theshank ; the cable is attached to the 
boss and a guy rope to the shank. The anchor is collapsible, and can be 
got free or reanchored without hauling the vessel up to it. 

3583. Storace or Perroteum, W. H. Howes, Shoreditch.—Dated 15th 
October, 1875. 

For this purpose the can or vessel containing inflammable liquid is en- 
closed in another vessel filled with water, leaving any suitable quantity 
of water entirely around the internal vessel and between it and the 
external vessel, 


3585. Benzo.ixe Lamps, J. Dyer, Sidmouth.—Dated 15th October, 1875. 

This relates to the burners of such lamps, and consists in the empioy- 
ment of pumice stone or other porous material of a like nature, which 
is placed in the tube of the burner, either above or below the holes for 
the escape of the vapours, and a pin is placed through and across the 
tube, to prevent the cotton wick which conducts the oil from coming in 
connection with the flame. He also provides a pressure or plug, 
actuated by screw or otherwise, so that by tightening or plugging the 
wick the supply of, oil may be regulated. For illuminating buildings or 
other places by a number of such lamps the inventor employs branch 
pipes, through which the oil is conducted from a single reservoir by cotton 
wicks laid in such branch pipes. ‘ 

3587. CenrrirucaAL Macuines, 7. W. Rammell, Westminster-chambers.— 
Dated 15th October, 1875, 

Making vents to open and close ; arranging large machines for two 
bearings only ; new arrangement of friction rollers for shafts and spindles; 
and g lly of small hi 
3589. Wrxpow Suurters, G. Cummings, Blyth, Northumberland.—Dated 

15th October, 1875. 

In lieu of a number of very narrow strips of metal rolled up under the 
facia board of the shop front, the inventor provides a compartment under 
the sill of the window capable of holding, say, four broad leaves of sheet 
metal standing in front of one another, and their ends running in as 
many grooves in each window jamb. The bottom edge of each leaf is 
bent slightly inward and upward, while the top edge, with the exception 
of the outer or front leaf, is similarly bent, but outward and downward ; 
consequently, when the shutter is to be closed and the front leaf made to 
e inward and upward turned bottom 
edge hitches or hooks on its way into the bent top edge of the second 
leaf, carrying that upward, when it in like manner fulfils a similar duty 
to the third, and the third to the fourth. The outer leaf having now 
reacbed to the top* of the window, the others now hanging by their 
turned edges from one another, and when the top and bottom leaves are 
secured the rest are immovable ; or where the window is broad a light 
pillar having projections on its inner face, —e with the positions 
of the various drawn-up leaves, may be placed upright in the centre and 
suitably fastened. To open the shutter the pillar is removed, or the top 
and bottom leaves are released; the whole of them then slide by their 
weight down their several grooves. 

3591. Lockers, ¢. L. Shaw, Birmingham.—Dated 15th October, 1875. 

This invention refers to the hinging together of the two halves of 
lockets, and consists in forming tubes on the respective edges of the halves 
of the locket, and connecting them by means of a screw pin. 


3592. Perameucarors, C. Ingrey, Chandos-chambers, Buckingham-street.— 
Dated 15th October, 1875. 

This invention is designed to prevent such accidents as result from the 
uncontrolled movement of perambulators and other similar vehicles, as, for 
instance, when left unattended or when released by the person in charge 
whilst on an inclined roador way. Forthis purpose, to a bar orleverattached 
to the handle of the vehicle is connected a bolt or catch pressed by a spring, 
or by weight, towards the wheel boss, and arranged to operate in con- 
nection with a series of radial holes or recesses around the wheel boss in 
such a manner as that whilst the handle is properly held by the person 
in charge, the ber or lever will be pressed towards the handle, thus hold- 
ing the bolt or catch out of gear with the wheel boss or attachment, but 
that on the handle and bar or lever being released the bolt or catch shall 
automatically move towards the wheel boss or attachment, and by enter- 
ing one of the radial holes or recesses instantaneously arrest the rotation 
of the wheel. 

3595. SLaucHTeRtnG, PREPARING, AND Packinc Fresu Meat, K. Knott, 
London.—Dated 16th October, 1875. 

This invention consists of :—A series of traps and apparatus for killing 
and dressing a large number of beasts with dispatch, and effecting a 
great saving of labour. Means of passing the meat on to a cooling house, 
and method of obtaining required temperature in said cooling house so 
as to extract all animal heat before freezing the carcases. Method of 
transferring the meat to the ship’s hold, and packing therein. Means of 
obtaining required temperature in said hold of ship, so that the meat in 
yd quantity may be carried from one part of the hold te another without 

etriment. 


3596. Bate Tres, 7. H. Murphy, New Orleans.—Dated 16th October, 
1875. 





The improved mode of uniting, connecting, or fastening metallic bands 
or hoops which forms the subject of the present invention consists in 
providing a button or key the shank of which is secured by riveting or 
otherwise in such a manner as to admit of its turning without becoming 





London.—4th January, 1876. 
48. Paper, George Holloway, Chartham.—5th January, 1876. 
207. TreaTine Excreta, &., John Howard Kidd, Wrex ham. 


tached from the band with a beveiled or obtuse angled heel. 








* The word top is foundin the copy of the abridgment delivered by 


the applicant, but does not appear in the original abridgment. 
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3597. Sewinc Macuines, J. P. Hubbard, Croydon.—Dated 16th October, 
1875. 


ple manner of making an overseam of useful and orna- 

mental edging, also applicable to ordinary sewing machines, also anew 

arrangement of desk cover for sewing machines so as not to impede the 

light. 
8600. Avromaric Compinep Key Switcn, W. Ladd, Beak-street.—Dated 
16th October, 1875. 

The My owe ef the invention is to construct a key switch which will 

vent the telegraphic clerks from leaving their switches over for send- 

a —_—* when they should be in a position for receiving or vice versa, 

and to combine on the same base the whole arrangements of sending 
‘key and switch. 

8602. Cueckine Receipts, L. Bain, Maiden-lane, Covent-garden, and W. 

H. Urch, Hammersmith.—Dated 16th , 1875. 

The moneytaker will issue by the aid of machinery counters or tallies 
numbered consecutively, which will i diately i d , sporad 
him, not only by the machine from which they are issued, but also ony 

to be decided on. The counters or tallies will, be hande 

y the customer to the check-taker, who deposits them in a receptacle 
where by the aid of machinery the actual ber deposited is reg 
against him, as well also as in any other place or places to be decided on 
und side by side with the moneytaker’s register. The iters—both 
mone er’s and checktaker’s—will correspond if all is going well. If 
any cy arises, no difficulty{will be experienced in discovering its 
cause or whereabouts. 
8608. Rotary Puppiine Furnaces, E. A. Jones and J. A. Jones, Middles- 

brough.—Dated 16th October, 1875. 

This invention relates to rotary puddling furnaces having an outer and 
an inner casing, between which water is caused to circulate, for the pur- 
pose of matntolaing the parts cool, and it consists—First, in constructing 
such furnaces in several parts connected er in such a manner as to 
render them capable of being readily separated or detached, in order to 
remove any part that has become worn and it by a new part 
without a rest of the furnace. mdly, of certain im- 

ements upon the apparatus for admitting water to the chamber 
tween the two casings. 
8604. ResisterInc Numbers, H. C. Farrell, Pembroke Dock.—Dated 16th 
October, 1875. 

This consists in an arrangement of certain appliances whereby the 
number of persons entering a tramway car or similar vehicle may be 
indicated and registered. © : 

8605. Direct-actine Steam Pomps, J. N. Floyd. Handsworth.—Dated 
16th October, 1875. 

According to this invention the tappet valves of steam pumps known 
in commerce as special steam pumps are placed at each end of the body 
of the cylinder in a position at right angles to that in which the steam 
piston moves. Each tappet valve is p! in the steam inlet of the 

linder, the said valve also Roeser h the exhaust port from tho 
plunger of. the slide valve. e Vs t of the tappet is conical and remov- 
able for repair, and the edge of the steam piston is bevelled. As the in- 
clined of the steam m strikes the conical end of the tappet the 
valve is lifted, and a rapid exhaustion an: tly a prompt action 
of the plunger follows. In addition to these advantages, the ordinary 
auxiliary steam port’ is dispensed with. 


8606. Wasuinc Macuines, W. Bell, Glasgow.~ Dated 18th October, 
1876. 


The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the machine, aud in particular the rotating 
hexagonal or polygonal box or chamber formed of corrugated bars. 
8607. GATHERING AND Prtcuina Corn, W. Wakefield, Great Chesterford,— 

Dated 18th October, 1875. ; 

This provisional specification describes a machine made of a wooden 
frame moving on an axle bar, and wheels having a movable fork ; along- 
side such movable fork.is a shaft wherein to place a horse to draw the 
machine. The hinder part of the machine is formed like a cart, the fore 
part heey A furnished with an ordinary elevator. As the machine moves 
forward the hay or corn is caught up by the movable fork, and falling on 
the floor of the cart is pushed towards the prongs of the elevator, by 
which it is taken up in the ordinary manner and discharged over the top 
into a wagon alongside. 

8608. Sienat Potts, FE. Tyer, Old-street. —Dated 18th October, 1875. 

According to this ;invention a chain pulley on an arm connected to 
the signal lever has passed round it a chain, one end of which is con- 
nected to the signal pull, while the other end is weighted, soasto keep 
the pull stretched. The chain wheel has a brake strap, which on moving 
the signal lever is made to prevent the pulley from revolving when the 
signal is being operated. 

3609. ee ORNAMENTAL Fasrics, J. Strachan, Paisley.—Dated 18th 
October, 1875. , 

The improved fabric is two-faced or reversible, but instead of being 
like most reversible fabrics of this class in having similar figuring on 
both faces, it is woven, so that a rich figuring extends entirely over one 
face or side, whilst on the other side there is a large unfigured centre and 
a comparatively narrow border of figuring. 


-, Raisina Suirs, A. M. Job, Cannon-street.—Dated 18th October, 
1875. 


The invention consists principally in the method of raising sunken 
ships or other peey by means of air affixed thereto, and in pre- 
venting the sinking of such ships in case of collision or other faccident, 
and thereby saving the ship from wreck or fire. 














rope is insulated Me gfe = ic purposes, and continued by sections 
through a cou ag without contact with the surrounding 
metal. ic knobs are placed in the carriages and vans and on the 
engine, and bells on the engine and in the vans, the same being in electric 
contact with the strand aforesaid and the necessary battery 
pes so that (as per code) may be transmitted from rs 

guard and driver, from guard to driver, and fromm driver to or 
guards through the brake connections. 


3618. Meta Rivas, 7. Brayshaw, Manchester.—Dated 19th October, 1875. 
The i t ploys, First, a bined multiple punch and shearing 
hine ; § dly, a machine to bend the bars into a circular form by 
means of a horizontal wheel and roliers ; and, Lastly, he welds the rings 
by means of revolving rollers, 
3619. Ripprine anv Cuipyina Macurnes, D. S. Pourteous, Paisley.—Dated 
19th October, 1875. 
The Lenncuryer | ae a * ne map pore apes ee ae First, ng 
ment of the ing and clipping apparatus as descril Secondly, 
the slidin carriage with internal bar and reciprocating ripping knits 
substantially as described. Thirdly, the rising and falling beam against 
bag the fabric is held whilst the thread loops are being ripped, as set 
01 
—_ eh, F. Barnett, Queen Victoria-street.—Dated 19th October, 
is’ 


The manner of construc! these bridges is by making from either 
bank, of the river a on of the bridges on the ordinary plans, but at 
the distance of about a third of the width of the river from each bank, 
the bridge breaks into two bridges, each portion swelling out to half the 
distance, and then returning to the other single roadway ; this deviation 
on each side leaves a large oval area between them ; in the centre of each 
of the roadways are gate bridges to open so as to let pass ships with 
masts too high to pass under arches; as side has these gates, 
when one set is open the other will be closed ; so that the carriages can 
come on the closed sido and vice versa, thus the traffic need never be 
stopped for a minute, 


BONS. Seman Apparatus, W. Cunningham, Dundee,—Dated 19th 
> 

This invention consists mainly in the employment of a large pump of 
simple and light construction, and having a Lower moving so slowly as to 
exert no more pressure on the air than that ly sufficient for its dis- 
placement ; such pistons also having a long stroke derived in a —— 
and convenient manner without intermediate continuously revolving 
gearing from the comparatively short stroke of a small motive-power 
engine worked by water or other fluid. The hydraulic cylinder is fitted 
with a valve or valves worked by means of a tumbler, or in any other 
convenient way, but in order to —— sudden jerks at the ends of the 
strokes the openings in the cylinder ends for the ingress and egress of the 
water are made or placed relatively to the stroke of the piston, so that as 
it approaches either end, the piston gradually covers nearly the whole of 
the openings. 
raS Fe W. R. Lake, Southampton-buildings.—Dated 19th October, 

875. 

The inventor converts pitch or usphaltum into a true asphalt by the 
addition of calcareous earth. He first mixes coal dust with asphalt made 
as described to about the sistency of te. He mixes clay with 
hot water until the whole assumes a pasty mass. ew mass in its 
hot condition is then thoroughly mixed with the asphalt. 

3624. Lapies’ Dress Suspenpers, A. L. Fyfe, Aldersgate.—Dated 19th 
October, 1875. 

The improved suspender consists of a metal chain provided with a hook 
for attach t to the waistband, and terminating in a spring clip pro- 
vided with a sliding collar taking into notches on the jaws of the clip, by 
which the same is held firmly closed with the dress grasped therein. 
8626. Sares anp Strono Rooms, §&. Chatwood, Bolton.—Dated 19th 

October, 1875. 

This provisional specification describes various constructions of safes 
and strong rooms, and the lifting and ventilating the same. Also ways 
of surrounding the same with water cases and preventing the contents 
being injured by fire. Also locks or fastenings for securing the same. 


= Tiina Lanp,§ EF. Hayes, Stoney Stratford.—Dated 19th October, 
1875. 

















The inventor uses but one girder in making a secure frame, and applies 
a ratchet motion to enable the uncoiling of the rope to be set for any size, 
field, or width of implement. 

8628. Puospnates or Sopa and Portas, J. B. Spence, Mark-lane.— 
Dated 19th October, 1875. 

The object of the invention is obtained by bringing superheated steam 
in contact with chloride of sodium, and the phosphates of alumina and 
oe = chloride of potassium in contact with the phosphates of alumina 
and iron, 


3629. Manure, J. B. Spence, Mark-lane.—Dated 19th October, 1875. 

This invention consists in the mixture of phosphates of alumina and 
iron, nitrate of soda, and peat. 

3680. Packina Piston Rops, H. FE. Newton, Chancery-lane.—Dated 19th 
October, 1875. 

This invention relates to the application to _— and other rods of a 
novel arrang t of metallic packing, whereby such rods may be main- 
ed in a central position in their stuffing boxes, and the neces- 
sity for the 1 or repl it of the packing as it becomes worn is 
avoided. The portion of the box which is to receive the metal packing is 
made conical, or if the box to receive the packing is cylindrical it is fitted 
bene a conical a ; in either case the smaller end of the cone is made 

ter just suitich 











8611. Raistnc, Lowerine, AND DELIvERING, W. R. Lake, Southampt 
buildings.—Dated 18th October, 1875. 

' The said invention relates to — termed elevators for raising 

lowering, and delivering cargoes of coal, grain, and other substances and 

for other like purposes. 

3612. Supmercep Tunnexs, J. H. Johnson, Lincoln’s-inn-flelds.—Dated 
18th October, 1875, 

This invention relates to submarine or submerged tunnels, and consists 
of an improved mode of constructing the same, and of a combination of 
means or apparatus to be employed in their construction. 

So18. outed Bortons, C. M. Hess, Fleet-street.—Dated 18th October, 
875. 


A composition is‘manipulated on a hot plate cut into pieces and inserted 
dies. A press head is brought down to give the buttons the desired 
shape. 

8614. Removine Paint, H. P. Hayhoe, Bury St. Edmunds.—Dated 18th 
October, 1875. 

The improved preparation consists mainly of carbonate of soda, common 
flour, soft soap, and ammonia, and the whole mixed with water and boiled 
to a proper consistence, 


8615. Encines, C. D. Abel, Southampton-buildings,—Dated 18th October, 
1875. 





This invention consists in substituting hydraulic action for the clutch 
mechanism employed in gas motor engines of the kind wherein a piston 
is propelled by the explosion of a combustible gaseous mixture without 

doing work, and as the products of combustion contract by cooling, the 
atmospheric pressure causes that piston or another piston to make a 
stroke, giving an impulse to a rotating shaft ; by the use of these hydraulic 
arrangeménts such gas motor engines can be or for pumping or 
forcing liquids. According to one arrangement a loose piston when pro- 
pelled by the explosion carries with ita piston in a ae cylinder, 
the liquid in which is free to pass a suitable valve. is valve closing 
against the return stroke, the loose piston is held stationary until a work 
ing piston connected to a fly-wheel shaft makes a stroke under the 
influence of atmospheric pressure. The valve being then opened by 
a cam, the loose piston and the hyper BE gua make their return 
stroke together when the action is re; . Suction and discharge 
valves being provided at one end of the hydraulic cylinder, liquid can be 
pumped by the action of the piston therein. According to another 
Se the loose piston connected to a hydraulic piston being 
pelled by the explosion, liquid is drawn into the hydraulic cylinder. 
he loose F powes then making its return stroke under the influence of 
atmospheric pressure, liquid is forced from the hydraulic cylinder into 
another cylinder, so as to move therein u« piston connected to the fly-wheel 
shaft, or is made to work a rotary engine on that shaft. According to 
another arrangement the hydraulic cylinder is capable of longitudinal 
reciprocating motion, and is connected tothe crank . e explosion 
having propelled the working piston to er with the hydraulic piston 
forward in their respective cylinders, the return stroke of the working 
nae causes the hydraulic cylinder to travel with it and turn the engine 
shaft. 


one. yo, J. L. Wood, New Southgate, Middlesex.—Dated 18th October, 


A bevelled edge round front face to form a V joint and a hollow groove 
round ~ and ends, to form a substantial bond without bed of mortar or 
cement, 

3617. Rattway Brakes, T. Ward, Tadcaster.—Dated 19th October, 1875. 

The novelty ists in the application of coil springs to the transverse 
shaft of the brake rigging, the power of the said coil springs being 
counteracted by leverage. The levers are operated by small ropes or 

attached to a continuous rope, the latter being coupled together ut 

each carriage length. A pulley arrangement under each carriage prevents 
waste of the lineal movement of the continuous rope in its operation, and 
renders its effect double-acting. A take-up guide on the screw couplings 
f buffers are compressed, 
The strain on the continuous rope is supplied by a small steam cylinder 
and piston on the engine or er. A special strand of the continuous 








of a di t to allow the free play through it of the piston 
or other rod. 


83631. Twistinc Yarns, J. Bottomley, Bradford.-. Dated 20th October, 
1875. 


The inventor's improvement consists in arranging a spindle or spindles 
having a flange secured on the same, the said flange having two or more pegs 
and guard secured in the face on the pegs, the spinning bobbins contain- 
ing the yarn to be twisted are placed, and the ends of the thread d 
through the guard to the front rollers ; the spindles are driven in the 
ordinary manner by the present or an additional cylinder in such a 
manner that when the machine is set in motion the threads of the yarn 
will be twisted together before passing between the front rollers to the 
bobbin containing the twisted yarn. 

3682. INLAYING AND ORNAMENTING, J. Thornton, Camden Town, and J. 
Thallon, Regent's Park.—Dated 21th October, 1875. 

The object of this invention is to provide at a cheap rate inlaid orna- 
mental designs in wood by pressing different coloured woods into each 
other by means of a roller or press having a design raised on its surface : 
or by pressing down the stained or painted surfaces of woods in the same 
manner; or by filling it with coloured positi the i d 
design. 

— Rouuer Skates, H. B. Mitchell, Brighton.—Dated 20th October, 
1875 


This invention has for its object the checking of any undue lateral 
canting or tilting of the sole of the skate, on the rollers and the insuring 
of a direct bearing upon the axles of the front and rear rollers immedi- 
ately beneath the of the foot and the heel respectively. 

3684. Tannino Hives, J. Masurier, Le Havre, Seine Inferiewre.—Dated 
20th October, 1875. : 

This invention consists in applying eithér of two plants, the eucalyptus 
or the pangué, instead of bark for tanning skins or preserving tissues, or 
i of gall nuts and the like, for developing certain colours in dye- 

z. 

3635. Breecu-Loapina Sma. Arms, J. F. Swinburn, Birmingham.— 
Dated 20th October, 1875. 

This invention consists in adapting the hinged falling block gun 
described in the specifications of the patents No. 110 and 1895, year 1872, 
granted to the present applicant, to cavalry use, so as to eaable the user 
to operate the moving by the hand by which the gun is held. 
Inatead of the lever on the underside of the gun for actuating the moving 
parts, an arm or lever on the axis or shaft extends from the said axis to 
the upper side of the gun, its upper end passing through a slot in the 
tang Of the body, and being provided with a thumb plate. By this 
arrangement of the arm or lever, the hand which grasps the body of the 
gun can also act upon the said arm or lever and operate the gun, and 
make it ready for firing. 


ae a Fut, E. Marriott, Northampton.—Dated 20th October, 


The invention consists in moulding blocks of artificial fuel of such a 
geometrical form as that they will pack closely together on all sides, and 
not leave any vacant spacea bet them, less room is required 
in storing, and the spont, bustion of ships’ cargoes of fuel is 
prevented owing to the exclusion of air from among the blocks. 

8687. Pavements, J. Rowbottom, Halifax.—Dated 20th October, 1875. 

This consists in the combination of stone and wood in blocks alternately 
arranged, that is—a row or series of stones and then a row or series of 
wood blocks. The wood blocks are formed slightly taper or Ly ae 
at their bottom ends, so that after the stones have been laid proper 
order the wood blocks can be driven tightly in betwixt them. 

3638. Pin on Pirn Winpino Macuiyes, J. Robinson, Little Lever, and 
A, Settle, Bolton.— Dated 20th October, 1875. 

This invention relates to those pin or winding machines in which 
each pirn is caused to ae gl Ro friction of the revolving wheel or 
disc, and one arrangement in making each 





. 








shape, and sv arranging the and other working parts that the 
diswe will be independent of cach so that any one can be removed 
or changed without interfering with the Each disc is made in 








the form of a flat circular plate having a recessed chamber and central 
boss, the transverse length of one side corresponding in length with the 
length of the conical ange of the pirn and the veomued chamber occupying 
the space between the inner ed, The bosses are perforated in the 
centres and grooved in their peripheries to act as pulleys, and the discs 
work on independent studs bolted to cross plates or frames fixed to the cross 
beams of the machine, and the cross plates, studs, and wheels are placed at 
an angle corresponding with the angle or taper of the pirn. The yarn to 
be wound on the pirns is supplied to the machine in the usual manner, 
and distributed evenly over the taper part of the pirn by means of the 
ordinary heart motion, and the friction discs, which are driven by bands 
running in the ves of the bosses, have the required variable speeds 
ven to them by any well known means, In another arrangement, 
itead of the discs before described, a conical bowl is employed with a 
wharve at the bottom, to which the driving band is attached. The coni- 
cal bowl fits on a spindle fastened to the sy stationary rail, and rests 
inst the pirn to which it } aves motion by its friction when driven by 

e band, and from its conical form gives the required shape to the co 
asit is formed. Or instead of the conical bowl, a parallel one is wen 
placed on an inclined stud fixed to the rail, the bowl having a wharve for 
enabling it to be turned by a band from the driving drum, and for both 
e conical and parallel bowls the thread is raised and lowered by the 

ordinary heart motion. 


oe. sarees Bort.es, J. B. Campbell, Glasgow.—Dated 20th October, 


« This invention consists in a compressing boss or fixed chuck, with a ring 
oscillating on its = hery between two discs, the inner boss and outer 
discs being fixed by four or more bolts to the face of a short standard or 
bracket, secured toany table or frame at a suitable height for the inser- 
tion of the head and neck of the bottle with its capsule into a recess 
through the outer ring and inner boss, The recess has a ferule of india- 
rubber held in position by a conical bush screwed into the front disc, 
which ferule is compressed tightly against the capsule by the action of 
four slide blocks reciprocating in slots formed in the central boss through 
short links jointed one to each block, and with their outer ends jointed 
to the inside of the ring, which is oscillated to and fro for the n 

compressing and releasing motions by «link jointed to its lateral pin above 
and to the end of a bell-crank lever actuated by a treadle and raised 
by a spring. ; , 
8640. Stac Bricks, D. R. Caddick, Middlesbrough-on-Tees.—Dated 20th 

October, 1875. 

On the outer circumference of a circular table or wheel a series of 
moulds are'mounted between bearings so as to be capable of being turned 
over. The machine is placed in front of the slag hole of the blast furnace, 
orinany tuitable position, and the molten slag run into the mould in 
position to receive it, the circular table or wheel being{revolved until each 
mould is filled. When the slag is sufficiently set, a key is fixed on to the 
end of the mould, which is elongated for that urpose, and the mould 
turned over thereby, so as to allow the brick or otherarticle to drop on to a 
carriage for removal to the annealing or cooling sheds. 

3641. Reautarima THE Worktne or Steam Enoines, W. Galeworthy, 
mann Ag 20th October, 1875. 


ad 





This ig toa a pipe with a tap or valve at 
its Bo. spd end, such tap or valve being attached to the governor to 
pa ly destroy the vacuum. 
3642. Permanent Way, G. A. Biddell, Ipswich.—Dated 20th October, 1875. 
The improvements consist in making each chair with one jaw only, 
and dispensing with all wedges and bults by which the rails have hitherto 
been fixed in the chairs. Every alternate sleeper has a pair of chairs 
attached to it, with the jaw of each chair so placed as to fit tightly inside 
between the two rails, whilst every other alternate sleeper has a pair o 
chairs attached to it, with the jaw of cach chair fitting against outsides 
of the rails keeping the same at proper gauge. ‘ 


3648. Brezcu-LoapING SMALL Arms, J. S. Edge, Yardley.—Dated 20th 
October, 1875. 

This invention consists principally in converting bolt guns into maga- 
zines or repeating guns by a pplying thereto lifting hanism, isting 
essentially of a ri and ing platform or lift situated beneath the 
breech chamber of the gun and jointed to the breech shoe. On to this 
— or lift a cartridge from the magazine is pushed, and on with- 

rawing the bolt of the gun to open the breech the said bolt acts upon a 
lever, and the latter upon a second lever jointed to the platform, and the 





latter is raised and the cartridge lifted into the breech chamber ready to | 
be pushed into the barrel on the advance of the sliding bolt, the sliding 


bolt also restoring the platform or lift to its depressed position ready to 
receive another cartridge from the magazine. <A stop lever acted. upon by 
the lifting mechanism described, or by a cam acted upon by hand, permits 
and cuts off the advance of the cartridges from the magazine. The 
trigger for releasing the striking pin in the bolt is situated at the upper 
side of the breech shoe instead of at the underside as usual. 


8644. Conrectionery, W. Crosby, Aston.—Dated 20th October, 1875. 
Machinery constructed according to this invention consists essentially 
of an intermittent carrier, a printing or stamping roller, a series of cutting 
tools combined with removing or strippfng tools, and a sliding and oscil- 
lating or tilting plate for receiving the finished lozenges and removin 
them from the machine. The strip or sheet of sugar paste is f 
through a pair of rolls to the intermittent carrier, by which it is carried 
under the printing or impressing roller, by which a row of separated in- 
scriptions, designs, or ornaments is printed or impressed on the paste. 
This printing or impressing roller haa arising and falling motien and 
alsoa ial rotation given to it after each oe falling motion ; on 
ita rising motion it receives ink from an inkin d ; the printed or im- 
ressed paste is carried under a row of tub cutters, by which the 
lozenges are cut from the paste. As the cutters rise they are brought 
against fixed pistons or strippers, by which they are pushed from 
cutters and are received on a plate which has been brought under them. 
This plate retires, and by a tilting motion removes the lozenges from it. 
Biscuits may be made in the way described with respect to lozenges. 


83645. Vatves, A. Woodward. Ancoats.— Dated 20th October, 1875. 

It consists in actuating the cut-off or expansion valve placed to work 
across & er valve by a small piston and cylinder to which steam is 
admitted by an eccentric upon or in connection with the crank shaft, 
the eccentric being arranged in connection with a governor in any well- 
known manner, to vary the lead, and thus the time of the cut-off. 

8646. Leap ‘Trap, W. R. Lake, Southampton-buildings. — Dated 20th 
October, 1875. 

The nature of this invention consists in making leads trap by means of 
very strong cylinders for holding the lead and powerful hydraulic 
pressure for forcing it out through an orifice having the shape of the pipe 
required ; the lead is furnished in greater quantity first on one side of 
the orifice and then on the other, as it may be desired to make the pipe 
or trap bend either way. 

83647. Inxinc Apparatus, 1. FE. Newton, Chancery-lane.—Dated 20th 
October, 1875. 
This invention consists in a novel combination of an ink-well fountain, 
a fountain roller, u roller which is termed a disintegrator, and a 
istributor. 
8648. Feep Water Apparatus, 7. Moy, Farringdon-street.—Dated 2Qlet 
October, 1875. 

A self-acting feed water chamber fitted with suitable inlet and outlet 
valves is adapted and applied to steam boilers in such a manner as to 
receive its oe gy supply of water from the apply cistern” and 

ee 





become hea‘ by waste heat from the furnace, and the boiler by 

means of the pressure of steam g ted in the ch 

3649. Ramway Sionatuine Apparatus, D. A. Aird, Fig Tree-court, 
Temple.— Dated 21st October, 1875. 

The invention relates to the employment of means or apparatus 
whereby when the semaphore signal arm placed at “‘danger” a 
detonating signal is also placed in position to be exploded by a striker 
acted upon by the wheels of a train. 


3650. Nats, 7. Hyatt and T. P. Hyatt, Gloucester-gardens, Hyde Park.— 
Dated 2ist October, 1875. 
The nature of this invention consists in forming nails, screws, tacks, 
, spikes, and hooks with one or more smooth or plain faces like those 
of ordinary nails for driving, and making the rest with a screw thread like 
ordinary wood screws, so that when the article has been driven into any 
desired depth it may then be locked by turning it with a screw driver. 
83651. Oaxum-Pickina Macuine, A. F. Barnett, Liverpool. ~— Dated @ist 
October, 1875. 

An improved oakum and fibre-picking machine constructed according 
to this invention consists of a cast iron or other framing bound together 
by end plates. The ae is fitted with pedestals or brackets, which 
carry in succession a spiked drum or “ swift,” a “‘ porcupine drum,” and 
feed rollers. The framing is fitted with a trough for the porcupine drum 
to work in, and a shield plate for the swift or spiked drum to work against. 
Above the a there is fitted a rotating brush arranged to bear 
against and bi both the porcupine and the swift. The machine is 
provided with suitable pinions, wheels, and gear, for giving motion to 
the porcupine, swift, brush, and feed rollers. A moving endless cloth or 
band is provided for carrying the oakum or fibre to the feed rollers, the 
cloth travelling over a suitable wooden or iron table. The feed rollers 
are provided with a longitudinal knife or ‘‘doctor,” for the purpose of 
preventing any of the fibre wrapping round the feed roliers. 

3652. Tastes, A. C. Herts, Chancery-lane.—Dated 2let October, 1875. 
This consists of a table capable of being folded up, to be used for 
cutting out purposes and as a work table, a yard measure being marked 
*u the front and side edges, and drawers are provided for cotton, 
Jy yim the like. Bolts running in slots are furnished at the 
joints of table, to make it rigid when in use. 
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3653. Sewinc Macuixes, G. F. Bradbury, Manchester, and H. Lomaz, 
Over Darwen.— Dated 21st October, 1875. 

This invention relates to the shuttles of sewing machines, and has for 
its object certain imp — -= cted with pve ed cea tay Ro 
“ spring guard ” of the shuttle, guard being a contrivance for holding 
the thread di a of the return movement of the shuttle from 
becoming entangled with the needle, and to insure its being retained on 
the proper side of the needle. And also to improvements in the “‘ thread 
slot” on the top side of the shuttle, and to an improvement in the needle 
hole plate of sewing machines. 

3654. Presses, W. Thompson, Hull.—Dated 21st October, 1875. 

Die box on top of table and die underneath : die box preferably made 
of steel, having three sides or jaws cf angle iron with another framework 
within ; openings inside of die box. 

3655. Wasuinc Weotten Yarns, W. £. Kenworthy, Leeds—Dated 21st 
October, 1875. 

Perforated tubes connected to an air fan and arran in the washing 
vessel ; tite fan forces air into the washing liquor, and causes agitation. 
3656. Dove ize, Twistinec, anp Ree tinc Yarns orn THREADS, A. Storer, 

Johnstone, N.B.—Dated 21st October, 1875. 

In carrying out the invention the yarns in the form of cops are placed 
on separate skewers fixed upon discs on vertical spindles, and each 
spindle has fixed to it an upper guide disc formed with as many guide 
eyes or notches as there are cops. Above the guide disc the several yarns 
proceed upwards in convergent directions to a single guide eye and 
thence toareel. The guide disc has jointed on it a set of small detector 
levers, and when a yarn breaks or fails the corresponding detector causes 
the stoppage of the spindle or attracts attention by striking a bell. 

3657. Rotiers ror Manoiine Macuiyes, W. Selley, West Gorton.—Dated 
2ist October, 1875. 

According to this invention the inventor makes such rollers of several 
short cylindrical pieces or sections of sycamore or other wood, cut cross- 
wise of the grain. The axle is provided with a fixed collar at or near one 
end, and a screw collar at or near the other, and a sufficient number of 
the sections above named to form a roller of the required width, being 
bored and slipped on to the axle, they are screwed up as tight as 
possible by means of the screw collar, the joints being made good and 
water-tight by any suitable cement. When the cement is perfectly dry 
and set the rollers are turned and finished in the usual manner. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OfHER DISTRICTS. 

(From our own Correspondent.) 

Tue reduction of £1 per ton in the marked iron of South 
Staffordshire declared in Birmingham on Thursday last week has 
sent more specifications to the leading mills and forges. In conse- 
quence there was yesterday, Wednesday, in Wolverhampton a 
better tone. The full reduction of 20s. has been declared in all 
cases in which it had not before been discounted; and there is 
a notable instance of an even greater drop. It is that which relates 
to the boiler plate quotations of Messrs. Barrows, of Dloomfield 
Works, Tipton. Hitherto this firm have quoted their boiler plates 
some 20s. higher than the prices asked by most other leading firms 
in this district, In their revised price-list, issued since Thursday, 
they drop their plates to £11. This is a reduction of £2 per ton, 
a reduction which brings Messrs. Barrows’ quotations level with 
those of the majority. 

















The slight improvement in the iron trade noticed in Wolver- 
hampton yesterday, was even more perceptible in Birmingham 
to-day. ‘Some finished iron firms spoke pretty cheerfully of the 
trade now doing. In hardly any one case, however, is there full 
work for the mills. Two-thirds time is above the average. 
Whether, when the orders have been got out of hand, which were | 
distributed immediately upon the drop in iron, the improvement 
noted will continue, is another matter. There is much reason to | 
fear that it will not. The market, however, hoped for the best. | 
Second and third-class houses still sought orders with much 
earnestness. It was possible to get strip at a minimum of £7 5s., | 
capable of use for gas purposes and for some hinges. Bars like- | 
wise were equally low, but only in rare instances, and for poor | 
qualities. In one case, likewise, sheets were offered at £9 10s, for 
singles, but only in one case. Singles fit for general use are not | 
to be had under £10, whilst the quotations of marked houses were | 
tolerably firm at £11. The same price was asked for boiler plates. | 
Owing, however, to the great drop by Messrs. Barrows, certain 
well-known plate houses were less strong than has heretofore been 
noted when the orthodox drop has been 20s. 

During the week .Messrs. G. B. Thorneycroft and Co., Wolver- 
hampton, have announced a drop in their finished iron, making 
their “T. P. K.” best bars £9; their best angles, £9 10s.; hoops, 
from £9 10s.; boiler rivet iron, from £11; singles, from £11; and 
best “*S crown” boiler plates, £11. 

No more in this than in any other of the iron and steel making 
districts of the kingdom is there any lack of faith as to the future. 
All believe that we are only for a time under a cloud. The menof 
strongest faith are preparing to float merrily upon the tide so scon 
as it flows. In no department is the confidence stronger than in 
that which relates to the manufacture of sheets. Additions to 
existing means of production are observable. In two cases as many 
as six new sheet mills are being laid down. In these instances the 
iron will be of the first quality. The perfection to which the 
stamping process has been brought largely promotes the business in 
best sheets. Nor will it be the fault of some people if good sheet 
iron is not soon employed in other departments of manufacture. 
Tt has long been suggested that sheets should be more frequently 
used than heretofore in the making of railway carriages. An 
attempt practically to carry out this suggestion is now being made 
in a new quarter, and to the order of that firm sheets are now 
being rolled in South Staffordshire to be worked up into railway 
carriages, 

The managers of the Bessemer steel department of the works 
at Wednesbury of the Patent Shaft and Axletree Company have 
given notice to their workmen for a drop in wages of 10 per cent.; 
but the men have struck,and to the number of 200 have turned 
out. The men assert that as their wages were not advanced with 
those of the ironworkers in the time of good trade, they ought 
not to be called upon to submit to a drop now. To this their 
employers reply that their wages were not advanced with the 
ironworkers, because the price of steel did not go up along with 
that of iron. 

The Mayor of Birmingham, in replying to some representations 
from ironworkers in South Yorkshire, concerning the recent 
reduction of 74 per cent. in wages, asks his correspondents to 
consider what would have happened if there had been no board of 
arbitration. In this case, he points out, the ironmasters would 
have given notice of a reduction of 125 per cent., and the men 
would probably have struck against it. In the present state of trade, 
with many concerns actually losing money largely, with the demand 
not more than equal to half the total production, and with an 
increasing foreign competition, there could have been only one 
termination to such a strike, and after some weeks, or it may be 
months of miserable struggle against want and hunger, the men 
would have been beaten. 

On behalf of the Earl of Dudley, Mr. E. Fisher Smith has 
issued circulars announcing that the prices of coal supplied from 
his lordship’s collieries will be as follow :—Thick coal : best, 16s. 6d.; 
seconds, 15s.; furnace, 11s.; steam, 10s. Heathen coal: coal, 14s.; 
lumps, 10s. These prices apply only to the Foxyards, Rounds Hill, 
Deepfields, Rochet, and Coneygre collieries. At the Ramrod Hall 
colliery the prices of thick coal will be :—best, 16s. 6d.; furnace, 
10s. 9d.; lumps, 10s. At the Old Park, Heinley, Wallows, and 
Salt Well collieries the prices will be for thick coal : best, 16s.; 
seconds, lis.; and lumps, 10s. For heathen coal: large, 16s.; 
lumps, 10s. 

That portion of the labour market affecting mines and ironworks 
is just now abundantly supplied in all departments. Managers of 
collieries and ironworks, whether blast furnaces or rolling mills, 
have numerous applications for employment alike from skilled 
and unskilled workmen. These candidates for employment do not 
number many North of England hands; they are mostly district 





people who have been displaced by the [stopping of portions of 
works in South Staffordshire. 


Illustrative of the languor of the iron trade upon the Continent 
of Europe as well #s in our own country, is the almost unexampled 
fact that amongst the skilled applicants now ing employment 
at the rolling mills in this district, is a master roller from Aus- 
tria. This man has had four sheet mills under his immediate 
supervision, and has saved himself a fair sum of money. The 
Austrian trade drooped. and the cake was fast being eaten; he 
determined to come to England, and had no difficulty in obtaining 
the highest possible testimonials. Before he started he communi- 
cated with certain leading firms here, stating that he was coming 
over; but neither his bona fides, nor his ability, nor the terms 
upon which he is prepared to enter into an engagement have yet 
enabled him to better in England the position which he has left 
in Austria. We hope, however, that such a man will not be com- 
pelled to return. 

There was at one time some fear that the colliers would show a 
little obstinacy and require a fortnight’s notice before the drop of 
6d. and 3d. per day respectively in the wages of the thick and thin 
coal men came into operation ; but the threatened requirement 
of that notice has been stopped by a judicious letter in the leading 
Birmingham paper, written by Mr. Thomas Barker, late chairman 
of the Wolverhampton or thin coal district of coalowners—an 
association which is now merged with that which embraces the 
Dudley or thick coal district—who announces that~ he was the 
chairman of a meeting of representative coalmasters and colliers, 
at which it was definitely a that wages should go up and 
down without notice concurrently with the issuing of the Earl of 
Dudley’s circulars announcing changes in the price of furnace coal 
east of Dudley ; and that, moreover, the men received the last 
advance without having to wait the giving of a notice by the 
masters. Nevertheless, all colliers are not content, and perhaps 
200 or 300 of them will remain out, using the occasion as an excuse 
for indolence. 

Colliers’ wages in 1863 were, for eleven hours, 3s, 6d., 4s,, and 
4s. 6d. per day; and at the beginning of 1864 they went up to 5s. 
per day; but in July of that year notice was given for a reduction 
of 6d. per day. This led to a strike of fourteen weeks, which 
caused much distress in the district, and from which it has never 
thoroughly recovered. The men had at length to go in at the 
reduction, and went on rather peaceably till the last sixteen weeks’ 
strike of 1874, when, as will be remembered, the rate of wages was 
fixed by Mr. Jos. Chamberlain, Mayor of Birmingham, on the 
basis of the selling price of furnace coal. It may be repeated here 
that thick coal colliers’ wages are now 3s. 6d., and thin coal 
colliers’ wages 2s. 9d. per day. 

Colliery proprietors are expressing regret, but no great surprise, 
that the colliers should hitherto have shown no inclination to 
accept the offer made by the Coalmasters’ Association, at their last 
meeting at Dudley, to work longer hours and win higher wages. 
So far as the colliers have as yet expressed an opinion upon the 
point, that opinion has been directly opposed to the acceptance of 
the offer. At a meeting of colliers at Bilston on Monday night, 
the pronouncement of one speaker was that the colliers would live 
upon one meal a day rather than work longer than eight hours, and 
it is significant that the remark was applauded. But the convic- 
tion of the colliery proprietors is now no less strong than hereto- 


| fore, that more hours must be worked before the position of the 
| collier, any more than that of his master, is much improved. His 
| position just now is so bad that it came out at the same meeting 
| that in the Old Hill district certain of them have worked only 


five shifts in eight weeks. Colliery owners express a decided wish 
that more definite action should be taken upon this question. 
Since no change can be made under the terms of the existing 
agreement, registered by the Mayor of Birmingham, within six 
months, these colliery owners, if they could rule, would have the 
six months’ notice at once served with a view to carrying out if 
1.0t the precise terms of the proposal made officially at Dudley, at 
least the putting on of one more hour per day. 

Hardware salesmen in Birmingham have been much surprised 
within the past week by the energy and business tact of the 
French, as evidenced in the opening in their midst of a show room 
for French hardwares. M, Adolphe Arbenz, the representative in 


| England of Messrs. Pengeot Fréres, of Valentigney, Doubs, who 


are the oldest and one of the largest French manufacturers of 
every description of saws, tools, coffee and spice mills, corn 
crushers, steel springs, bench and hand vices, hammers, rolled 
steel, &c., is now displaying in Great Charles-street, Birmingham, 
an extensive selection of the patterns of that and other firms, in 
goods adapted to the English market, and at prices from 20 to 60 
per cent. below those of English manufacturers. The steel goods 
are declared to be all made from the best Sheffield cast steel, and 
modelled on English patterns; and some of them are being 
extensively sold in this and other countries as English-made 
articles, 

As to the new prices of general products, the list rates of the 
following articles are altered to’ the extent of 5 per cent. in 
buyers’ favour :—American tire bolts and nuts, spout bolts and 
nuts, rivets for Canada, shovels, and stove and fender rivets. 
The discount off black washers has increased 10 per cent. There 
is an increased discount of 24 per cent. in cone-headed screws, for 
galvanising and in chisel-pointed nails, 

The annual meeting of the members of the Birmingham gun 
trade was held on Tuesday, under the presidency of Mr. 8. Buckley. 
In moving the adoption of the report, the chairman said that 
during the past year the number of barrels proved showed an 
increase of 65,000 over the year 1874. He thought, however, that 
they must look forward to a decrease during the present year, as 
trade was not in such a flourishing condition. He found that the 
expenses of the rifle shooting ground were £191, and they had 
received £173, of which sum only £53 came from the trade. He 
thought they certainly might have expected more. They were 
overdrawn at their bankers about £3000, and they were now going 
to expend a large amount, about £5000, probably upon the long 
range. They were doing this at the instance of the Birmingham 
Rifle Club, and it was contended that it would be a great advantage 
to the trade. Although the price of admission to the museum of 
arms had been reduced if did not pay, for the total amount of 
receipts was only £32. It was ultimately resolved that the 
museum should be transferred as a gift tothe Town Council for 
the benefit of the public. 

Neither the Birmingham nor the Wolverhampton corporation 
have cause to regret the purchase of, the waterworks, before 
carried on in these towns by private companies. The corporation 
of Wolverhampton were the first to buy. Quickly after they came 
into possession coal went up tothe maximum, and from that they 
suffered somewhat ; but now that the working expenses are brought 
to a reasonable figure the possession of the property shows a profit 
upon the year of nearly £1000. The purchase by the Birmingham 
Town Council of the waterworks in that town is of much more 
recent date, and the terms were less satisfactory than those which 
characterised the Wolverhampton business; yet the last half 
year’s working in Birmingham shows a profit of £3568. 

The quarterly meetings during the present year of the South 
Staffordshire Institute of Mining Engineers, who usually meet at 
Dudley, will be held in Birmingham on Thursday afternoon, after 
*Change hours, A day’s excursion has been arranged to the Earl of 
Dudley’s Lye Cross pits, and to one or two other pits in the imme- 
diate neighbourhood, for July 3rd; and later in the year the 
institute will visit Oxford and London. Mr. T. Dobbs, engineer 
and manager for Messrs T. Vaughan and Co., Middlesbrough, was 
on Monday elected an honorary member. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district continues in a very unsettled and 
unsatisfactory condition, and as it seems almost hopeless to anti- 
cipate any real improvement from the legitimate course of trade, 
the present supplies of both pig and manufactured iron being 








altogether out of proportion with the actual requirements . 
sumers, the anesitlig of considerably vebuclng the monn te: Bg 
now being urged as the only means of bringing about a better 
state of things. In the Lancashire district this has already been 
done to a considerable extent. As I have pointed out in i 
reports, the blast furnace proprietors have, for some time 

been only working half their plant, and there are now exce 

cases where the forges are running full time. So far as pig iron, 
however, is concerned, the competition from other districts is so 
keen that the local makers have very little chance in the market, 
and had they not been fortunate in securing a fair number: of 
orders at the close of last year and the commencement of this, they 
would now be compelled either to put down very largely into 
stock or to almost close their works entirely. As it is, the old 
orders are being rapidly worked off, and the prospects for the 
future are very discouraging. On the part of consumers there is 
an evident belief that prices will have to give way still further to 
a considerable extent ; they are merely buying for their immediate 
wants, and forward purchases are altogether out of the question 
except at prices to which makers will not at present submit. 
Nominally the quotations for local brands of pig iron are without 
any material change, as makers find that what they consider reason- 
able concessions have little or no effect in bringing forward 
business, and No. 3 foundry delivered into the Manchester district is 
still — at 60s. per ton, and No. 4 forge at 59s. per ton. 
Lincolnshire brands range much about the same in price as the 
local makes, and Middlesbrough iron delivered into this district is 
quoted at 56s. 9d. to 57s. per ton, with about 1s. less for forge 
qualities. There is, however, an evident attempt on the part of 
some of the merchants to *‘ bear” the market, and it was reported 
at the Manchester weekly meeting on Tuesday that a considerable 
sale of Middlesbrough foundry had been made at an extraordinarily 
low figure, ranging, I am informed, a trifle under 55s, per ton net 
cash, with a delivery equal to Manchester. For finished the 
demand is extremely dull; forge proprietors generally are 
complaining of the falling off in orders and of the keen competi- 
tion for such as are in the market. Nominally the quotations are 
about as under : Ordinary merchant bars, £7 5s.; hoops, £8 5s.; and 
sheets £10 7s. 6d. per ton. 

In the coal trade there has been no material change this month 
so far as list quotations are concerned, but there has been a little 
trimming down of the selling prices in some quarters to the level 
of the market values, which are, as a rule, considerably below the 
nominal list rates. In the Manchester district there has been a 
trifle more doing in the house coal trade, in consequence of the 
recent cold weather, and the Yorkshire strikes have tended to kee 
off some of the surplus supplies. Good classes of burgy an 
slack, especially such as are suitable for brickmaking, meet with a 
fair demand ; and as supplies are not at all plentiful, prices have a 
tendency to be stiff. For gasmaking coal there have been a con- 
siderable number of inquiries, but those have chiefly been with a 
view to quotations for next season’s supplies, and have not as yet 
resulted in business. Although actual sale prices are at present 
difficult to obtain, there is every probability that these will rule 
low, as the very limited demand for coal generally will naturally 
cause a considerable amount of competition for contracts for the 
supply of gas companies. In South and West Lancashire business 
continues very flat, and although the pits are not working more 
than about three days per week, colliery proprietors find it difficult 
to dispose of their supplies of sound coal; slack and burgy, how- 
ever, move off freely at full prices, The average pit quotations are 
about as under :—Arley Mine coal, 11s, 6d. to 12s. per ton; Pem- 
berton four feet, 9s. 6d. to 10s, 6d.; common coal, 7s, to 8s.; burgy, 
6s. to 6s. 6d.; and slack, 4s. to 5s. per ton. 

The shipping trade shows no improvement, and to secure 
syle like a good order concessions of about 6d. per ton have to 

e made, 

The usual monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held on Tuesday at Manchester, but 
the proceedings were private. 

An unsettled feeling continues to prevail amongst the men at 
some of the pits embraced within the Manchester district with 
regard to the recent reduction of wages, and at the Atherton pits 
a considerable number of men have turned out on strike. In the 
Tyldesley district the men continue working on the renewed notices 
for an alteration in the rate of wages, but it is understood that 
these will not be enforced until some step is taken in the Wigan 
district, and of this there is at present no inclination beyond what 
has already been done by some ef the principal firms, The matter, 
however, is still being talked about, and some effort may be made 
to secure general action in reducing wages, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


My report will again this week, for the most part, be devoted to 
a record of facts in connection with the wages disputes, which are 
at present putting a stop to all industrial progress, even supposing 
the other conditions were of a favourable nature. 

Commencing with the ironworkers, I am enabled to state, at the 
last moment, that a settlement has at length been arrived at after 
a number of interviews between masters and men, and a good deal 
of discussion inthe ranks of the men themselves. On Tuesday in 
was resolved not to concede any reduction of greater amount that 
10 per cent.; but different counsels had evidently prevailed in the 
course of the next four-and-twenty hours, as by Wednesday 
noon the puddlers had come to the conclusion to agree to a 
drop of 125 per cent. The shinglers and rollers held out 
against the proposition, but I am given to understand that 
they too will fall in with the arrangement, in which the managing 
directors of John Brown and Co, and Charles Cammell and Co. 
concur. Work was preliminarily recommenced at these establish- 
ments on Wednesday night, but I greatly doubt whether much 
will be done whilst the colliers resume work at the pits belong- 
ing to the two establishments. It has always been customary here 
to pay 6d. per ton over Staffordshire prices, but the present reduc- 
tion will diminish that overpay, and to a great extent do away 
with a very fruitful source of dispute between the puddlers and 
their employers. The leading concerns affected by the settlement 
of affairs just recorded are those already named, but it also affects 
the same classes of men at the Albion Company's Works, William 
Cooke and Co., the Northfield Iron Company’s, and other minor 
establishments. ‘ 

In the file trade there is also a wages dispute, two of the lead- 
ing houses--Wheatman and Smith, and Turton Brothers and 
Matthews—having given the forgers and cutters in theiremployment 
notice of areduction of about 10 percent. The men will strike and 
will receive the support of their union, although the trade is in a very 
depressed condition and has been so for a long time past. 

A letter received in Sheffield yesterday from the Bilbao Iron Ore 
Company’s mines at Portugalete, Northern Spain, gives information 
of a nature for which the leading firms in the British iron trade 
will be grateful. The letter, which is from a gentleman in a 
—— to know of what he speaks, says that ore is now being 

rought daily from the mines at Galdames to the quay at Portu- 
galete ready for the ships, which were at the time of writing 
expected to arrive daily. There are over 100,000 tons at the mines 
ready to be brought down and about 2000 tons on the quay—all of 
splendid quality. The attitude of the Spanish Government is also 
said to be encouraging, as the Minister of Finance, in introducing 
his Budget into the Cortes, has fixed the ship tax at 24d. per ton 
instead of 10d. per ton as at present. He also proposes wholly to 
abolish the Bilbao municipal tax, amounting to 5d. per ton, and 
to withdraw the income tax of 3 per cent., substituting an addition 
of 25 per cent. to the small mine tax— only about 26 r annum 


altogether in the case of the Bilbao Company—now paid. If these 
proposals are adopted by the Cortes they will be most satisfactory 
for our trade with Spain, and should result in a full and rapid 
development of the vast mineral wealth of the Biscayan provinces. 
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The miners’ strike, although it has very naturally attracted a 
share of public attention during the past week, is, never- 
ess, somewhat monotonous, viewed from a general stand-point. 
It is, doubtless, sufficiently interesting for those who are 
concerned in the matter, but the general public, who have thi 
time hardly any sympathy for the men, are beginning to advocate 
a pt settlement, seeing that the weather is again so cold ! 
The shopkeepers in the outside districts are suffering | greatly, 
many of them having pepvicnaly been weakened by the long time 
of depressed trade we pk my eters, of they are, in a certain 
sense, compelled to give it, but they do it with the knowledge, 
derived from former experiences of the same nature, that they 
will lose all and may bring themselves into the bankruptcy 
court, The railway companies are also, of necessity, suff 
very seriously, One company—the Manchester, Shvffield, an 
Lincolnshire—is alone said to be levi Stee weekly owing to the 
re qi the coal traffic, - bw! ayer a severely = 
i m the stoppages in rbyshire. companies have 
thinned out their respective staffs of men by discharging numbers 
of the most recently engaged hands. In detail there are but few 
features of the various proceedings of the week which will bear 
—— record in this report ; one of them is the fact that on 
Th y last Mr. Charles Markham, managing director of the 
Staveley Iron and Coal Company, issued a circular to all the work- 
men lately inthe employ of that company, in which he recounted 
the principal features of the strike and the causes which led 
the coalowners to give notices for the reduction. He said that 
for the first time since the formation of the company the coal 
trade had been seriously depressed, even during the usually 
busy winter ths. In qi of the present rate of wages 
his company had recently, with great reluctance, to decline a large 
contract for the supply of gas coal, as they could not execute it 
except at a positive loss, Mr. Markbam concluded by stating that 
it is his conviction that we are entering upon times of great diffi- 
culty and distress, and that it is his belief that if the present con- 
flict be prolonged it will lead to a greater reduction in wages than 
has ever yet been known. 

On the Friday evening Mr. Frith, secre of the Miners’ 
Association, sent out circulars to every individual coalowner in 
the district asking them to conciliate matters before the men 
proceeded to lay their case fully before the various trades of 
the country. I, personally, think Mr. Frith must have been badly 
advised to have sent this circular out. The coalowners are fully 
aware of the weakness of the miners’ ‘‘case,” and they, in com- 
mon with other observant people, know that the trades unions 
will afford little or no support now that every industry is so deeply 
concerned. 

On Monday Mr. Alexander Macdonald, M.P., president, Mr. 
Thomas Burt, M.P., treasurer, and Mr. Crawford, secretary of the 
Miners’ National Association, attended at a meeting of the Miners’ 
Association held at Barnsley. There was a very long discussion 
as to the state of the coal trade, at the end of which the three 
gentlemen just named a the delegates to accept a 
reduction of 10 per cent, is proposition was put to the vote, 
when it was found that out of the 100 delegates present, a large 
majority was in favour of submitting to a drop of 7: cent, only. 
It was agreed, however, to hold lodge meetings throughout the 
district in order to take their opinions as to the 10 per cent.—all 
the results to be sent to the secretary at Barnsley by Thursday’s 
post. It is hardly probable that the lodges will agree 
even to the 10 per cent., but if they do so, the 10 per 
cent. would, presumably, be from the advances only, or merely 

ual to 74 per cent. from the gross. To such a proposition the 
colliery proprietors could not agree, but I am convinced that if the 
men would offer to accept 10 per cent. from the gross rate of wages 
—equivalent to 124 from the advances—the employers would be 
prepared to discuss the matter, and might settle the dispute on 





In the meantime fuel is becoming rather scarce, and is a couple 
of shillings dearer than before the beginning of the strike. e 
demand is chiefly for house coal for local use, and it can hardly be 
met by the few pits still at work hereabouts. In some instances an 
additional 1s. has been imposed, whilst in others the increase is as 
much as 2s, 6d. The unseasonably cold weather is peg the 
demand to be in excess of what it usually is at this period of the 
‘year, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

So far from an: age being visible, there has been a 
decided falling off during the last few days ia the prospects ard 
tone of the iron trade of Cleveland. At the iron market held at 
pre ee on Tuesday of this week, business was almost at a 
standstill. Prices of pig iron were lower than they were during 
the previous week, No. 3 being quoted at 47s. to 47s. 6d. per ton, 
and it was generally admitted that the terdency of the market 
lay towards still greater weakness. The determination to blow 
out blast furnaces that cannot, under existing circumstances, be 
made to pay, gains strength day by day, and it is quite on the 
cards that a few days, or at must a few weeks, more will witness a 
large falling off in the production of the district from this reason. 
Some makers profess to feel rather glad that prices have this week 
been so decidedly lower. They seem to think that if trade were 
to take a more emphatic tone than it has done for some time past it 
would be likely to lead, either directly or indirectly, to the ra- 
tion of a better and more prosperous condition of things, It is 
certain that if a limit were placed upon the now extraordinarily 
large production of pig iron, it would cause less iron to be thrown 
upon the market, and so, in all probability, lead to better prices 
being obtained in a few exceptional instances. But this, after all, 
would only be a tentative expedient rather than a real and perma- 
nent remedy, and it is well that in a to mend the present 
disorganised state of things due regard should be had to what is 
likely to prove of the most lasting advantage, 

Considerable interest is being taken in the announcement that 
Messrs. Bell Brothers, of the Clarence Ironworks, are about to 
erect at Port Clarence works specially adapted for the manufac- 
ture of steelified iron by the recently patented by Mr. I. L, 
Bell, and of which Mr. Sem Dodd, M.P., recently declared that 
it would be likely to lead to the productio. in Cleveland of a metal 
that would compete favourably with steel for rail making purposes. 
It is, of course, prenatere to speak of the process proposed to be 
adopted by Mr. Bell under existing circumstances. Specimens of 
the metal, made in the course of experiment, were submitted some 
time ago to Mr. Harrison, engineer-in-chief of the North-Eastern 
Railway Company, and he has given a very decided opinion in its 
favour. If the process should yield anything like the excelient 
and accurate results expected, it will be certain to introduce a new 
era into the manufacture of rails in Cleveland, It is time some- 
thing were being done in this direction, for the rail trade of 
Cleveland is most unmistakeably going to the dogs. There is not 
a jot of comfort to be drawn from present appearances, so far as 
the leading rail makers are concerned, and the fact that steel rails 
have been used by the Midland Railway Company in the construc- 
tion of the new Settle and Carlisle Railway has rather made the 
gloom and dissatisfaction more keen. Three-fourths of the fur- 
naces usually employed in the rail trade of Cleveland are now idle, 





impression is that:they will remain so'for a long 


Durham remains very stagnant. Some slight 
concession has this week been made in the price of household 
coals, are being bay 7 leading producers such as 
Boleckow, Vaughan, and Oo., at to 1s. per ton cheaper. The 
will favourably influence the 
trade of Durham. Much of the coke and.coal 
consumed in the iron trade of Lincolnshire comes from South 
Durham under any circumstances, but Barnsley is in some cases 
a close competitor ; and now that the colliers’ strike has so far 
suspended the production of coal in the Barnsley coal-field, it will 
be all the more likely to induce a strong demand for South 
Durham fuel. This, as a matter of fact, has already come to pass, 
the coal and coke merchants in the Durham district having larger 
orders than usual booked for Lincolnshire and other districts more 
or less dependent upon South Yorkshire in ordinary cases. 

At a meeting of the Northumberland Colliery Deputies’ Associa- 
tion, held at Blyth on Saturday last, it was x Sats to take steps 
to secure twelve shifts per fortnight for deputies who are not at 
present working on this system. This step has been taken in 
consequence of the deputies having suffe from the depressed 
condition of the coal trade, many of the pits having been compelled 
for months past to be content with putting in six or seven shifts 
in the fortnight instead of twelve, the deputies seem to think 
that, however the pits may work, the number of their shifts ought 
not to be reduced. 

The men employed in the chemical trade of the Tyne—-the 
largest chemical working district in the country-—have applied tor 
an advance of 20 per cent. in their wages. Since the autumn of 
1874, in some of the principal associated works, the wages have 
been reduced by 274 per cent., while in some of the largest works 
not in the association there has been little or no reduction at all. 
The workmen’s association desire to level up the lower wages to 
the range of the higher, and in an address issued under the auspices 
of the executive, it is stated that ‘“‘The wages are at present 
quite inadequate to the wants of the men, In a number of depart- 
ments where eight hours cannot be conveniently worked, the men 
are working twelve hours, day and night shift, for 3s. 4d, per day, 
and this in the summer season, when chemical work is attended 
with such difficulties, is less than was paid even in the year 1870. 
The men do not desire warfare with their masters, as those 
belonging to the Operatives’ Association who are working for non- 
associated firms have, with very rare exceptions, all gone on 
quietly ; and the complaints from their employers ahout losses 
have been ay rare, although they paid higher wages. As 
the Board of Conciliation, the men consider that they have been 
treated there with too high and masterly a hand, and the faith 
and good feeling which formerly existed have been greatly shaken. 
However, we hope the affair will be amicably settled without 
another being added to the list of closed works.’ 

The mineral traffic returns of the North-Eastern Railway Com- 

y continue to exhibit a decline, as compared with the preced- 
ing weeks and the corresponding period of last year, that for the 
week ending Saturday last being fully £5000 less than the amount 
from the same week in 1875, 

The Cleveland miners held their annual political demonstra- 
tion at Skelton on Wednesday of this week. Resolutions were 
moved in favour of the assimilation of the borough and county fran- 
chise, of trades unionism, and of the bill for securing to workmen 
compensation in case of injuries sustained otherwise than by their 
own fault. In consequence of this demonstration. the whole of 
the mines in Cleveland have been laid off work to-day. 

Sir George Elliot, M.P., has submitted to the Harbour Trustees 
a scheme fcr the improvement of beippy Harbour by deepening 
4 oa and widening its entrance. The estimated cost is over 

000. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE actual amount of business done in the iron market during the 

t week has not been large, but the tone is now a little improved. 

e cause which leads to this is not so much an improvement in 
the demand, as the confidence which has been inspired by the fact 
that it is regarded as certain that the reduction in the miners’ 
wages now a made throughout the country will be accom- 
lished without disturbance. The number of furnaces in blast 
eeps well up, there now beingone more in operation than at the 
beginning of the year ; and makers are a little more inclined to 
work for stocks.. These are slightly er at some of the works, 
and the reserve in Messrs. Connal and Company’s Glasgow stores 
amounts to 62,000 tons, being 3000 more tons under warrant than 
a menth ago, The shipments have been consideraly heavier this 
week, and the imports from Cleveland less, the latter being a very 
unusual thing this year. Business was done in the warrant 
market on Friday forenoon at 58s, 14d. one month, and in the 
afternoon at 583. 3d. cash and one month. There was no market 
on Monday, which was a holiday. On Tuesday the market was 
uiet but firm, with business at 58s. 6d. cash month fixed, and 
38s, 74d. month open. On Wednesday business was flat, but the 
market was steady at.58s, 3d. cash. The market was weak to-day 
—Thursday—and prices had a tendency to fall. Business was 
o~ es 583. one month open, and 57s. 10d. cash, closing buyers 

s. 9d, 

There are few alterations in the values of the makers’ shipping 
brands, the only changes being an increase of 1s, on Govan No. 1 
and a decrease of 1s. on Kinneil No. 1. 

The shipments of pig iron from Scotch ports for the week ending 
the 29th April amounted to 13,524 tons, being 4034 more than in 
the previous week, and giving a decrease of 2000 tons as compared 
with those ef the co: ding week of last year. 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 2590 tons, being 2375 tons less than in the previous 
week, and 160 tons below those of the corresponding week of last 


ear, 

: The manufacturing iron trade is yet, speaking generally, charac- 
terised by great slackness, and I am assured that in some depart- 
ments makers are — orders at as much as 20s. under the 
nominal quotations, There'is indeed a general reduction in prices, 
and all kinds of manufactured iron are from 5s, to 10s. per ton 
cheaper. Ship plates are now selling at from £8 to £8 10s.; boiler 
plates, £8 10s. to £9; angle iron; £8 to £8 5s.; bars, £7 10s. to 
£8 ; nail rods, £8 10s.; railway chairs, £4 to £4 10s.; and pipes, 
£6 to £7 5s. The shipments from Glasgow last week embraced 
£2800 worth of machinery ; £2200 of castings ; £13,000 pipes ; 
£1600 bars ; and £2000 miscellaneous. 

The demand for all kinds of coals is very quiet, and the trade is 
dull; though no formal alteration has been made in prices, a con- 
siderable reduction is gop | allowed to takers of large quanti- 
ties. The foreign trade is of very small compass compared with 
what it was a few weeks ago, when the St, Lawrence fleet were 
being laden, only some 9000 tons being despatched abroad for the 
chief ports on the Clyde during the week. It is expected that 
coalmasters will be able to intimate a slight reduction in prices in 
the course of a fortnight. In the eastern mining counties there is 
a good deal of activity at some of the ports, but this appears to be 
obtained at the expense of other places, as the supply of vessels is 
very unequally distributed. The result of this is that while at 
some collieries the mineral is readily got away, at others there is 
comparatively little doing, and coals have to be put into store. 
The home trade is limited. The North British Railway, as a 
consequence of strong representations made by the colliery owners, 
has reduced the rate of carriage between the Fifeshire collieries 
and Dundee, This was essential to enable the coalmasters to 
compete at that port with shippers fromthe North of England. 
Attempts are being made to induce the railway companies to make 
a general reduction in the rates of coal e; but as these 
remained lower during the greater part of the period when coals 





were dear, and the companies suffered in consequence, they are 
reluctant to make.a reduction at present. By and bye, however, 
something may be obtained in this direction. 

Oa Monday morning, notices of a reduction in the. wages of 
the colliers and other workmen were posted up at all the sale 
collieries in the middle district of Lanarkshire, the reduction to 
take effect from Monday next. None of the intimaticns state 
the amount of the reduction, but it is generally conjectured 
that the py of all of workmen employed about the 
collieries will be affected. The net earnings of the miners at 
these pits at present run from 20s. to 25s. per week. ‘The 
Airdrie and Slamannan Coal Masters’ Association, at a m 
held in Glasgow, have likewise resolved to reduce the wages 0! 
all their workmen, the extent of the break being 10 per cent. 

The reduction of w is also general throughout the county 
of Ayr. At Galston the miners have organised themselves into a 
union, and they are now endeavouring to rouse the other Ayrshire 
miners to join, It is representrd to them that though the old 
unions were a failure, the inteution now is to get attached to the 
Miners’ Natioaal Association, in which, it is contended by the 
leaders of the men, there is safety. 

A general meeting of the miners of Stirling and Linlithgow 
shires was held on Monday in the Corn Exchange at Falkirk. 
There were about 800 men present, who were accompanied to the 
town by brass bands. Mr. William Gillespie, of Plean, occupied 
the chair, and Mr. John Gillespie, miners’ agent, advised the men 
to agree in present circumstances to the reduction of wages in all 
cases where it was not p to reduce them below 4s, per day. 
This advice was agreed to | ae ae and it was also resclved 
to oppose the reduction in Denny and all other places where the 
wages is less than 4s, These resolutions were directed to be com- 
municated to all the districts of the counties to be voted upon, 
and the result is expected to be known in the course of a few 


days. 

The aggregate tonnage of the vessels launched on the Clyde 
during the nionth of April was 8700 less than in the corresponding 
month of last year. 

The construction of the Tay Bridge is making satisfactory pro- 
gress, and it is expected that about 680ft. will be added to the 
superstructure during the present month. The contract of Messrs. 
‘W. Arrol and Company has been accepted for the construction of 
a new bridge for the Caledonian Central Extension over the Clyde 
at Broomielaw.. Messrs, Blyth and Cunningham, C.E., of 
Edinburgh, designed the bridge, which will be 700f¢. in length, 
with threes overthe river, thecentreone 184ft., and the others 
164ft. and 152ft., there being besides spans of 90it. and 60ft. over 
the streets on either side of the river. There will be a clear head- 
way of 32ft. above high water mark. A new dock, which has 
been in course of construction at Tweedmouth during the last two 
years, is now almost completed. The dock will have a depth of 
27[t., and it is caloulated | that sixteen ships of the ordinary coast- 
ing - will obtain berths in a single tier round the outside of the 

oc 








WALES AND ADJOINING COUNTIES. 
‘ (From our own Correspondent.) 


THERE has been considerable interest aroused amongst the 
Welsh coalowners during the last few days by the reports received 
of the efforts being made in Germany to compete with Wales for 
a share of the foreign coal trade. The gist of these reports is, 
that German coal is superior to Welsh coal, and that the price at 
which it can be er on board is considerably less than that now 
quoted for Welsh coals. All this is of course the German side of 
the question. Our coalowners here say that German coal is infe- 
rior to Welsh, and that it should, consequently, be sold for less, 
They further add that it is late in the day for any superior coal to 
the four feet steam coal of Wales to come into competition. 

The coal trade continues in a tolerably satisfactory state. Last 
week the consignments from the tere of Cardiff amounted to 
66 910 tons; from Swansea, 17,032 tons; and from Newport, 
10,820 tons, 

‘The marked improvement at Swansea in the shipping total is a 
subject of much local congratulation. 1 

Patent fuel, both at Cardiff and Swansea, has been in gooddemand 
of late. Last week Cardiff sent off 39/74 tons, and Swansea 4725. 
The make of patent fuel has continued steadily, almost ignoring 
the hard times; but the rule is to make when the coal trade is 
stack and the price of small low. 

Some of the Welsh papers have beén jubilant over the fact that 
the Aberdare Company have secured a coal order for 50,000 tons. 
This is about equal to the output of Aberdare and Plymouth in 
five weeks, so to the management of such a coal-field this does not 
amount to much. 

Barnes and Company, Birkenhead, are taking large quanities of 
coal from the Aberdare Valley, and in most of the principal coal- 
owners’ books Birkenhead takes a conspicuous place ; the worst 
failing of the buyers of Birkenhead and tan! or is that they force 

rices -down. Some are now iy og # the best steam 
or less than 7s. per ton. It would tter for coalowners to 
keep the coal in the earth than sell for such a price, Inferior 
are in little demand, and several more collieries will close 
during the present month. Two of the Rhondda collieries and 
one at Mountain Ash are also under notice, but itis expected that 
the latter, known as Cefn Pennar, will be continued by arrange- 
ment or compromise. The hauliers of ail but four of the principal 
pits in the Rnondda Valley struck on Saturday last, contending 
that they were entitled to 5 per cent, advance. Strenuous efforts 
are being made to get them to reconsider the step taken, and it is 
hoped this will be attended with otherwise the action of 
these men will paralyse the workings of the others, The Wedcae 
men, who gave notice at the same time as the others, have continued 
work. 

The colliers throughout the district are exhibiting the liveliest 
interest in the compensation bill of Mr. Macdonald, and meet- 
ings in support have been held at Cinderford in the Forest of 
Dean, and also at Lianeily, in Carmarthenshire, where very 
strenuous ce was given to the measure, 

I referred last week to the numerous small pgp pose which 
had cropped up in the mining districts, some to all appearence 
well founded, the burden of most of them being that the coalowners 
had not carried out the regulations of the Conciliation Committee. 
Iam now happy instating that theseveral complaints have been very 
fairly discussed in council by the committee, and while some have 
been promptly remedied, the others have been remitted to the 
consideration of Mr. W. T, Lewis, Mardy, Aberdare ; Mr. Milchard, 
Blackwood ; and Mr. Abrams, of Loughar. . 

The Caerphilly men, both of Energlyn and of Rhosllantwit, 
were amongst the complainants in a question of allowances, and in 
each case the appeal was granted. 

I regret still to record a low condition of the iron trade. The 
exports during the last week were 1007 tons from Cardiff, none 
from Swansea, and 3671 tons from Newport. 

Ebbw Vale is occupied with a Rio de Janeiro order, and the 
Monmouthshire firms are occupied principally with orders for Mon- 
treal, Santander, Genoa, and Ibrail. 

Rhymney ironworks shares were bought last: week at 21, but 
rose 4 r cent. the next'day. The future of theso works is secure 


the opportunity to 
buy now is a good one. The management have an idea of making 
a grey pig for steel. 

I record, but do not substantiate, the rumour that the Great 
Western are in treaty for Legere the Taff Vale Railway. It 
is stated that 74 per cent. to original shareholders will be guaran- 
teed, but as 10 per cent. is secure when trade is any like 

ood, this does not appear tempting enough, Ido not a’ any 
faith to the rumour. 

A breakage in the Goat Mill, Dowlais Works, occurred un Wed- 
nesday, which will retard operations it is feared for a fortnight. 





if the ac trade of Wales does revive again, so 
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PRICES CURRENT OF IRON AND STEEL. 








: en to quote different 
terms for special contracts. odviously to specify these cases 
and terms, or to give more than the quotations and makers’ 
also refer to our correspondents’ letters. 
PIG [RON AND PUDDLED BARS 
b.—N Sis‘ Glengarnock—No. 1 $ Ss 
G.m.b.—No. 1... oc « 219 0 —No. eo 
No. eo of 218 0 No.3 .« 219 0 
Gartsherrie—No.1 .. 3 7 0| Eglinton—No.l .. .. 218 0 
No. « 219 0 No.8 .. o 217 0 
Coltmess—-No.1 .. « 83 8 0 Dalmellington—No.1.. 218 0 
No.3 .. eo 219 0 No.8... 217 0 
Summa 4 o : 6 : At 
Yo. oe 19 
Langloan—No.1.. «. $7 ¢ oS Baa eon Fe : : ; 
No. 3 se oe A 
Carnbroe—No.1.. .. 3 2 6 At Grangemouth. 
No.3 «2 o 218 6 Shotte—No.1.. .. .. 3 8 0 
Monkland—No.1.. «. 219 6 No. 8.. ss 0 6 
0.3 se o 218 6 At 
ees co oo 8 5 0] winnt-wol 5. . 1 0 
Clyde & quate tei 219 4 No. 8 fooen - 218 0 
The above t Gis ae ae 
al Ww, 
deliverable ty Qamsp-lien ot we ‘ 
Govan—No.1.. .. « 3 0 0 211 0 
No.8... .. « 218 6 276 
At Broomielaw. 27 0 
Calder—No.1.. .. « 3 8 0 ee 
No.8... o « 219 0 
At Port Dundas 
Messrs. Wartwe.t & Co.'s Stockton net prices (on trucks) are—No. 1, 


£2 14s. 02. ; No. 3, £2 98; No. 4 Forge, £2 


Forge, £3 net cash. 


8s. 


“Thornaby” No. 4 


Messrs. Botckow, Vaucuan, & Co.'s net prices, f.0.b., are, for 


£2 i8s.; No. 3, £2 88. 6d.; No. 4 foundry, £2 8s ; Ne, ¢ forge, £2 7s. 
& 6. 
Waes—No. 2, f.0.b., N . oe - 27 6t00 0 
Forge (at works) oo 215 O0t08 0 
Common pig (at works) oe o 2 2 O0t00 0 
we * — ore (at works) .. 215 O0tod 0 
th, Davenport, delivered in Aberdare. 
Sain latSheffield .. .. 8 0 Oto3 2 
No. 8.. o «- 217 6to8 0 
Lascasuing, delivered in Manchester.—No $30 0t00 0 
~ No.4 219 0t00 0 
Hexazrre, at works, 2k dis. for prompt cash— 
Millom “‘ Bessemer "—No. 1 .. oe os oe eo 87 
No. 2 .. oe *e ee o 815 
No. 3 .. es oy ee - $12 
Ordinary No. 3 .. ee ee ee eo 313 
No. 4 .. oe - os e 811 
No. 5 .. oe os oe ee Sill 
Mottled ee oe ee oe . ee oo 315 
White.. o . oe oe « 810 
Maryport—No. 3 ee oe ee oe oe -- 815 
No. 4 ee oe oe oe oe eo 815 
No. 5 ee ee oe ee ee eo 315 
Mottled and white.. ee oe oe eo ° 815 
“* Bessemer "—No. 1 oe ee ee oo 4 0 
No. 2 ee oe ee ee ° 317 
No. 3 ee ee oo ee o 815 
Puddled Bar— 
Wares.—At works .. oe ee + £5 5 Oto 510 
, MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (2) dis. for —_-.. o- 10 5 
Gtascow, f.0.b. ee oo os oo 0d. to 8 10 
MirpLEsERw’, at works .. eo £7 oe 0d. to8 0 
Boiler Plates— 
“ Warntnotor,” to 5 cwt. each ape ee ee oe 10 5 
Do. best best oe oo ° oe os 4 5 
Do. treble best .. 5 


No. 


cocoa cosengy 


ecacecooooooeaasacoem 


o 


ooo 


0 
: 


L 


2} per cent. discount for cash. “The Pearson and Knowles "bo.! s sills 
of finished iron include delivery at station in Liverpool, Manchester, or 
nm, in lots of not less than 2 tons, or free alongside at Liverpool 


Warringto 
in lots of 10 tons and upwards. 


Bow inc & Low Moor, terms in each case 24 dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 


of three months’ bill. The Lo 


at 10s.; Liverpool, 7s. 6d ; and Hull, 5s per tonextra. £ s. 
per cwt. 


Under 2}cwt.each .. .. 
2¢cwt. and under3 cwt. .. 


3 owt. = 3hewt. .. 
3h cwt. 90 4 cwt. .. 
4 cwt. ” 5 cwt. 
4 cewt. 9 6 cwt. oo 


cwt 7 cwt .. 
fe § oo oo 


Plates exceeding 6ft. wide, 2s. 
taper, extra per cwt. 


r cwt. 


extra. 


Ot tt at tt 


ee 
woOAKwoesan 
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Best best 


Best best best, to 4cwt. |. 
Special, to 3 cwt 


Usual extras for overweight, sketches, bec. 
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Best best 
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t Bod ballet do ree perton .. 
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Sin. to 9in., 10s. extra. 
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Chain iron, same sizes as above, extra per cwt., 2s. 
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“ Mowmoor,” at the works, per ton— £8. 4. 
oe oo 44 4 
eg EE es a 
Usual extras 
Grasoow, f.0.b. .. oe ° « £7108. to 8 0 0 
Bannows & Soxs, at works, per ton short: 
Rounds and fin. to oe o ee ee 
Flats, lin. by jin. "to in by Hin set watt at a B® 
Best os ee ee .- ee oe + 1010 0 
Best best os oe oe oe oe oe o 1 4 ; 
pee es Set Sos Bes 
Best best charcoal .. oo e- 1710 0 
EARL OF Dun ey, 2} dis., fob, at Round ‘Oak— 
** Round Oak,” rounds up to Sin... ee ee ee 912 6 
” ” ” best oe eo 11 0 0 
” ” ” Dou! 20 oe e- 1210 0 
” , ” Treble ,, ee « 1410 0 
Ravel sren—alngte beat heecgee igo e~ Sah eap: S 
Eg 0 
On separate orders'of lees than 5 ewt. "per ton extra, 1 
Waxes, at College Works, Cardiff—Coke bars,best .. 712 6 


Merchant Bars— 
“ WARRINGTON” a cash) per ton— 
—_ to 6in. . ew jin. thick and upwards 8 0 
ieee bes se jin. to 3in., best =... -- $810 


. 
. 

a 

— 
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oo 


ry prices as above. 

WHuiTwe.t & Co., Lot Gah aie tor ensh), per ton— 
Crown quali! ty es oe ee oe os eo eo 700 
».. + oo oo ee ° oo 60h C710 0 
Rivet iron .. oe ° oe ee oe + 810 0 
Crown quality, ‘‘Thornaby”.. oe oe oe a co : 
Best best” .. ” SE cogs. <iteg nde eer QeMnule 
Wates—Tredegar Iron Company, f.0.0 Cardiff or Newport 617 0 
No. 2 bars, f.0.b. Cardiff o oe oe «- 615 0 
Sheet— £84 
a to 8ft. rs tS Se at) i010 0 

works.. .. ee oe ee 
Do., best oe oe oe oe ee - Ww 0 
Do., best best ee ee es ites ee + 1210 0 
Usual extras. 

Barrows & iun~to nese ented, at works.. 11 0 0 
21 to Waw.g. o o oe es 1210 0 
96 to S7-weg. 2c | co co. oo UM O.O 
Do., best .. oe ee oe ee extra.. 110 0 
Do., best best oe ee “ae ee oo 2m 8 
Do., best charcoal .. os ee a ee « 10 5 0 


E. P. & W. Batpwin, at works: 


“Severn "—Singles to 20 w.g. .. ee ee eo 18 00 
“Wilden” ,, » “Be oe oe oe eo 16 0 0 
po » “Se. ee ee eo 17 00 
A oo) “SEE. foe eS 
a = “ B charcoal”. oe es 2310 0 
“EB”. ory « 2510 0 
Doubles to 24 w.g., 308; and. 
Trebles to 27 w.g., 60s. per ton, extra. 
Charsoal Tin—Best “EP and WB” perewt... 113 0 
nicorn o- ee oe oe « 110 0 
Coke Tin—“‘ Stour” ‘ ee * o 121860 
Messrs. Baldwin's corms are 24 dis. for eas on 10th of the month 
following delivery. 
Puyene 3 Pen. ~~ ghee £a. 4, 
“ Dallam "—Singles, to 20 w.g. perton 11 0 6 
Best, 10s. ; nos best, 30s. per ton extra. 
CrowTHeEr Bros. & Morcan (at works)— £a4a 
Coke Tin—Singles, to 20w.g., pag + que pong p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. eo 17 06 
Trebles, to 26 w.g., to 84in. by 38in... +. 119 0 
Charcoal Tin-Singles, as above oe ee eo 2 0 0 
Doubles ” oe oe ee o- 220 
Trebles oe oe - 249 
Do. Best singles, "as above oo oe ee 250 
Best doubles = ee oe ao 3.79 
Best trebles 29 0 


Terms, 2} dis. for cash on 10th of the month. ‘Orders of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 
J. Trxx, Bristol, delivered in London, 2h dis. forcash— £ 8. 4. 
Doubies .. oe ee ee oe os ee « 18 0 6 


Treblee . oe de oe oe o - 1410 0 
WaLes—Treforest T in-plate Works— 
Charcoal tin (at iff), per cwt. oe -& 0 0to 000 
Lydney (at works) .. ee oo £21 10to 150 
Engine Iron— 


KirksTAt Force Co. (from cold blast, pig, refined, -~ 1am 
Plain bars, rolled, viz. : 


ora me 
Rounds, from }in. to 6in. diameter .. + 20 Oto 22 0 
Squares, from }in. to 5in. -- 20 Oto 2l 0 

Drawn hammered bars, as above, per ton extra 1 0 
Rivet iron . ee oe +s 20 0 to 22 0 
Angle iron, lyin. to din. . oe + 20 Oto 0 0 
Forgings—Plain shafts under Bewt. .. « 20 Oto 0 0 
= »  lcwt. .. «ww 22 Oto 0 0 
pel ae 20cwt. .. «+ 2 Oto 0 0 
i « 80 cwt. .. ee 30 Oto 0 0 
40 ewt. 34 .0to 0 0 

in shafts, above 50 cwt., ne ‘nocording 
te weight and dimensions 

Piston rods, under 5cwt. .«. nt oe 22 Oto 0 0 
- => l0cwt. we «- 2 Oto 0 0 
oa GL: ae. 0. so. Om ee 
Cranks, under 5cwt. .. oe oe « 27 Oto 0 0 
se SRM cae os. oc ea ree 
io gg RI 6 ee Oe GER ae Se 
cwt. «. * oe eo 87 Oto 0 0 
Crossheads, under eed oe oo « 2 Oto 0 0 
10 cwt. oe ee «- 30 Oto 0 0 

”’all other uses according to pattern and weight. 


Wire— 
Warrecross Wire & Iron >. te in Liverpool. Terms 2} dis. 
Best best wy drawn telegraph, in long — 


galvanised .. +e ton £8.4. 
Oto 6 ° oe . ee oe ee eo 1656 06 
7to 8 oo ee os ee ee oo 18 5 0 
ee o. oe oe oe o- 1900 
10 . oe . o° oe oe - 1915 0 
ll se o oe oe oe. o. «- 20 50 
12 oe oe ee 215 0 

Best annealed drawn fencing per ton 
Oto 6 oe o o - ee . « 110 0 
7 o . o o- oe os - 1250 
8 o oe oe o ee oe eo 13 0 0 
9 ay ee or ° o ee «- 13810 0 
10 oe oe . ee oe + 1410 0 
il ee oo o oe o . - 1500 
¥ Dipping in boiled il ners 

te) is. per ton extra. 
Best galvanised per 

Oto 6 oe os. oe oe ee ee - 1510 0 
7 o - oe oe oe oe - 1465 0 
8 oe. o os ee - 1700 
Nail Modo«Gusets tob. + ee = we 810 100 0 


Nails— 
Warrecross Wire & Iron Co. 
wey pe Se ae per 112 lb. :-— 
aoe: OM. wR ee 
wo uo 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in casks 1s. per cwt. extra. 


Bails—G.ascow, f.o.b. ee es oe o TIWt8 O 
CLEVELAND oe eo 610to7 0 
WaLes—Tredegar Tron Company « 6 5t0610 

f.0.b. Newport or or Cardiff. 
At Aberdare and apc! tga 
r oe ee oe : 0 » : - es 
‘or o- oe 0 
f.0. — Coe. 
Bridge rails to 30 lb. per yard 
+ 6126to 0 
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PRICES CURRENT OF COAL, COKE, OIL, &c. 
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Railway Chairs—G.ascow, f.0.b. os ae 4 Ot0410- 

Pipes—Giascow,f.o.b... .. 8 « eo 6 OtO7 5& 
STEEL. 

SHEeFFIELD—At works— & ‘ e. £8. d. 
Spring steel oe eo oe ee o 2200 
Ordinary cast rods ee oe oe. eo 17 0 Oto % 0 0 
od a ame db Lee Thi ee: os 4 : con : 0 

o es os oe ee o 9 

Setepsent ae oe oe o o 4 : sc3 00 

ee os oe o 00 

Fine rolled, for clock , &. .. « 60 0 0t0 75 0 O 

> ow oe « 9 0 Oto 910 0 

De aupeee. 2. cs) lene ote lke s 

pet the tiGee 0 

Do. best .. oe oe o we weer a 

8. 8. 

ore oe «- 9 5 Otoll 0 0 

Balle at works (D. stetsed ee - 80 0t0 000 

+ any ee 710 0to 000 
from soi. per yard, at works 

wy enport) . oo oe 819 Oto © 0 0 

PRICES CURRENT OF MISCELLANEOUS METALS. 

Copper— £a4a 
= es ee ee os . e+ perton.. 4 : 4 
Tougheakesorbars :. .. .. ce «ss ss 8500 

Tin— 4 

10 0 

Straits .. o o oo oo oe oe oe 2 0 ° 
British .. os oe ee o 

ee eo ee 79 0 0 

Lead— 

Best English soft pig .. ee oe eo ee eo» 2115 0 
“ Panther ” oe oe oe ee oe o - 000 

Antimony— 

000 
Regulus star .. e o o or) ee { 000 

Spotter 

ilesian .. oe oe ee o or o oe * ss 0 
410 0 
eA ioe ante thas asth coldigntiond: ath + {% ee: 

Quicksilver .. oo =e per bottle . 10 0 0 

Phosphor Bocuny_ Suing metal. per ton + 120 0 0 

er alloys ee ea £130 to 145 0 0 


Coke— £a.d £8.d. | ada 280 
Cleveland, at pits 012 0..0136)| London—Best .. 0:00 0 00 
Derb ee 0130..0 00! — Other + 0196..1 09 
Wales -» « 0100..0106)| South Yorkshire—At the pits— 
Best Rhopdca— Best «+ 0120..0160 

No, 3 - « 0110..0 00 Conv - 0 90..0110 
Gascoke,at works 0 66.0 00| _ Slack > 0 80.0 50 
Sheffield .. 015 0..0180 | Wales, allat pit. 0 00..0 00 

Coals, best, per ton— ' Steam .. .. 0 70..0 76 

Birmingham « 013 0..0 156) House .. « 0 70 0 76 
South Durham... 0 5 6..0 10 6 | Small steam .. 0 26..0 30 
Derbyshire— | Do. bituminous 0 20..0 36 

Best(at pits)... 0140..0160 Lard .. « .. 64 00..0 00 

Converting .. 011 0..0 00 | Oils, tun— 

oO sorts .. 0 90..0110/! Seal, pale «+ 84100..0 00 

mk «es of 0 30.0 50) Brown .. «+ 29 10 0..30100 

Yel. to -- 31 00..88300 

ba w—At the pits— Linseed . - 24 5 0..2476 
cee. gat tan 0 70..0 90) Olive, Gallipoli .. 0 00..0 00 

» 0 63 0 63) papanish .. +. 0 00.0 00 

Splint » 0,56..0 76 on > on 0p RPO: Odd (0.0 

ee 0 09..0 30 — engine} 
(C. Price and 36..0 00 
Do.—At Glasgow— Co.'s), per gal. 


}ss 5 0..88100 
rown .«. «- 3619 0..36150 
Foreign 0 389 
Brown .. « 0 00..0 00 


-« 0 00..0 00 


South 
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oo" o» oe 32 00,..8400 


+. 30 00..5400 
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1876. 1876. 
Per Load of 50 cubic feet. 4 s. Per Petersburg standard. £8 45 
Baltic Fir Timber— “ll Deals, &e. (continued) 
BIR ..cccccscverseccescseess BIB 4 5 Quebec, 910 lle 
Daatsic and Memel, crown .... 0 610) 19 0 2315 
Best middling........ 310 410) 15 0 
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215 3 0 12 0 
2312 215 5100 
25 310 o 910 
3 0 4 o98@ 
- 2623 
i, $15! o 80 
ous 
Memel crown ....+. ++ 5158 0 
Brack . - 550 0} 0 220 © 
+ 515 8 O) 0170 0 
5060 ° 00 
+ a4 Pi i tg 8 
: $10 40 sane pe 
- S10 619 00 0 
. lo 61 ° 
40 410 ad 
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de 15 5 0 
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01 0 
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THE EVAPORATIVE ECONOMICAL EFFICIENCY 
OF A ROOT BOILER. 

Tae water-tube boiler invented by Mr. Root, an, 
American engineer,wasfully described and illustrated in this | 
journal on April 12th, 1870. It has since undergone in | 
modifications which involved no alterations save in matters | 
of detail. One of the more recent examples of the boiler | 
was also described and illustrated by Mr. Flannery in his | 
paper on “ Water-tube Boilers,” read before the Institu- | 
tion of Naval Architects, and published in our impression 
for April 28th. We may with safety assume, therefore, that | 
our readers are familiar with its construction and the | 
principle of its operation. A very considerable number 
of Root boilers are now and have been at work for more | 
or less extended periods; the power of individual boilers | 
varying between 10and 100 horses nominal, about 16 square | 
feet of total heating surface being allowed per nominal | 
horse-power by the English makers—‘“ The Patent Steam | 
Boiler Company,” Heneage-street, Birmingham. So far | 
as we are aware, no Root boiler has ever exploded in Great | 
Britain with disastrous results. No one has been killed | 
by the boiler. Tubes have given way it is true, occasion- 
ally, but no injuries have ever been inflicted by such 
failures, save a few insignificant scalds. Apparently, the 
boiler is growing in favour both in this country and on 
the Continent; and it is perhaps not too much to say, that 
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no other tubulous boiler has given, on the whole, such | 


satisfactory results. We do not assert that the Root 
boiler is the water-tube boiler of the future, but it enjoys, 
at all events, such a measure of success and popularity, that 
it is time something should be known concerning its 


evaporative powers. Some weeks since we were requested | 


by the Patent Steam Boiler Company to notice | 
the recent developments of their manufacture. We | 
called attention, in reply, to the fact that no 


information was available concerning the economy 
of the boiler, and suggested that we should be favoured | 
with an opportunity of testing one for economy and | 
efficiency. With this suggestion the makers promptly | 
complied, and they placed at our disposal a new 30-horse | 
power Root boiler, fitted up about two months since at the 
scale works of Messrs. Avery and Co., Deritend, Birming- 
ham. With this boiler we carried out an experiment on 
Monday last, the particulars of which we are now about to 
lay before our readers. We shall content ourselves with 
placing the results at their disposal, leaving them to draw 
their own conclusions. 

In the accompanying engraving we give a longitudinal 
section of the boiler. It consists of steeds tubes, 
each 8ft. 3jin. long and 5in. diameter outside, presenting a 
total heating surface of 696 square feet. Of this, however, 
it will be seen, on reference to our engraving, that a 
considerable portion contains, or is intended to contain, 
steam only, the nominal heating —that is to say, wetted — 
surface being 480ft., or 16ft. per nominal horse-power. 
The two grates are 5ft. 6in. long and 2ft. 14in. wide, but, 
during the experiment under notice, lft. 3in. of the length 
of each — was bricked up, the true length being 
4ft. 3in. e total grate surface was, therefore, omitting 
fractions, 18 square feet, or 86'4in. per nominal horse- 
power. The ratio of total tube surface to total grate sur- 
face was 38°7 to 1, nearly. 

The feed-water is supplied by two No. 5 injectors, one 
being more than sufficient, the second being kept as a 
reserve in case of accidents. The injectors stand vertically 
side by side in the stoke-hole. e-feed water is con- 
veyed to the boiler through pipes in a way. which will be 
readily understood from our engraving. Before enterin 
the boiler it through a heater in the upper part of 








the flue at the back of the boiler. This heater contains 
twenty tubes 2}in. diameter and 3ft. 6in. long, presenting 


a total heating surface of 45°78 square feet. The.boiler 
stands in a pit lined with brick at the side of one of the 
main buildings, and occupies very little room. It is 
worked in conjunction with a single-flue Cornish boiler of 
about the same nominal horse-power, but carrying a pres- 
sure of about 50 1b. only. A stop valve betw2en the two 
boilers is used as a reducing valve, the safety valves 
of the Root boiler being loaded to 60 Ib. The steam made 
by the two boilers is partly used for driving a horizontal 
engine, and partly for working a number of steam hammers 
and steam stamps. 

Our gee ogee was intended to settle two 
First, the weight of water evaporated per pound of coal; 
secondly, the quality of the steam supplied. It has often 
been stated that tubulous boilers of this class make wet 
steam, or even that they prime heavily. It was therefore 
a matter of some importance to settle this point. The 
mode adopted to ascertain the quantity of water carried 
away in the form of priming we shall describe presently. 

The coal used was very good; it is known in the district 
as Brownhill’s. It contained a fair proportion of lum 
and a good deal of slack. It cost about 14s. per ton laid 
down at the boiler. It is free burning coal, slightly 
caking, and we should estimate it as Pena equal to 
excelient Welsh coal, but beipg more bituminous, it gave 
off a little smoke. The boiler made steam very freely 
throughout the whole trial, and a thin fire was carried on 
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the bars, the ashpit doors being almost closed during the 
greater portion of the time. Owing to the comparatively 
small quantity of water contained in the boiler, it was 
extremely sensitive, and the pressure seldom remained the 
same for more than two minutes at a time, varying 
between 50lb. and 65 1b. It is fair to add that the 
demand for steam fluctuated considerably, as is always 
the case when a number of steam hammers have to 
supplied. 

e coal was carefully weighed out in 
2ewt. at a time. A tank 8ft. long and 3ft. deep was 
constructed specially to measure the water. This tank 
was divided into two equal portions by a transverse 
partition ; each half tank was thus 4ft. square within a very 
minute fraction of an inch. The error lay in the position of 
the middle partition, but what one tank lost the other 
gained, and without sensible error we may take the area 
of each tank as 16 square feet. A hose pipe was fitted 
above and supplied with water from the street main ; 
either tank could thus be filled at pleasure. Two stop- 
cocks and a hose were fitted below, one cock to each tank. 
This hose led to the injector. It was proposed to fill each 
tank to the top and then to run it empty while the 
other one was being filled; but on examination it was 
found that the tank numbered 2 for convenience, leaked 
slightly near the top, and could not be filled within about 
5in. It was alsofound that the injector would not work 
when the tanks were nearly empty, and in consequence, 
the quantity of water drawn from each tank was carefully 
measured by rule. Two independent observers took all 
these measurements ; they were checked over at the close 
of the day, and found to agree exactly. 

The experiment be at 9.25 a.m. and concluded at 
5.25 p.m, the boiler being worked without interruption 
the whole time. The run thus lasted precisely eight hours, 
At starting steam was raised to 65 lb., the engine being at 
work and the feed on. The fires were then suffered to 
burn down until the steam fell to 59 lb.. The fireswere then 
levelled, little more than a few embers being on the grates. 
The experiment was then held to begin, and the fires were 
made up from the weighed coal. At the close of the 
en the same course was adopted, the fires being 

ered to burn down until! the steam fell to 59 lb. Again 
only a few embers remained on the grate. The ashes were 
all burned over during the last hour or two of the run 
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The height of the water in the gauge glass was the same 
at the beginning and at the end of the run. 

The total quantity of coal consumed was 1072 lb.; the 
total quantity of water supplied to the boiler, after a 
few pounds have been deducted for water wasted at the 
overflow of the injector, and spilled in transferring the 
contents of the bucket in which the overflow was caught 
back to the measuring tanks, was 13,000 lb. The apparent 
evaporation was, therefore, at the rate of 12°1 lb. of water 
per pound of coal. 

The temperature of the feed-water in the measuring 
tanks varied slightly, but it may be taken as averaging 
about 60 deg. It is obvious, however, that this factor may 
be entirely neglected in dealing with the performance of 
the boiler, because the water could not fail to be supplied 
to it ata temperature of at least 212 deg. In the first 
place, the feed was heated by the injector ; but inasmuch as 
this heat was abstracted from the boiler in the first 
instance, we must credit the boiler with it. The additional 
temperature supplied in the heater stands, however, in a 
different light. The boiler cannot be credited with work 
done there. Unfortunately, however, there were no 

ible means of measuring the temperature of the feed 
as it left the heater and as it entered it, but we believe 
that, considering the position of the heater, the advan- 
tageous disposition of its tubes, and the surface possessed 
be them, we shall not be far in error if we regard the 
work done by the boiler as though it had been supplied 
with feed-water at 212 deg. The temperature of steam 
having a total pressure of 75 lb.—that at which the boiler 
worked for the greater portion of the time—is 307 deg., 
and the pressure in the heater was obviously the same as 
that in the boiler. A difference of at least 100 deg. would 
therefore remain to be imparted to the water in the boiler. 
We give, for these reasons, the apparent evaporative 
economical efficiency of the boiler as 121 Ib. of water at 
212 deg., evaporated per pound of coal. 

To ascertain the quantity of water which passed over 
from the boiler mingled with the steam, we adopted a 
system first used by Professor Thurston, of the United 
States. The arrangements we used were identical with those 
employed by Professor Thurston in testing boilers to 
decide the efaciency of wet tan as fuel, and we can find no 
better words in which to describe them than those used by 
Professor Thurston. The quantities employed by him 
were in excess of those used by us, and we have in so far 
modified his description. “The steam pipe leading to the 
engine was tapped by a piece of gas-pipe, on which was 
fitted a stop valve. From a short piece of pipe attached 
to this stop valve a length of india-rubber hose was led to 
a convenient point beside the boiler, where a bucket was 
mounted on an accurate platform scale, 30 1b. of water 
were carefully weighed into this bucket, and when the 
scale beam precisely balanced, the weight was set ahead 
2lb. At intervals during the trial the stop valve was 
opened, anl, after allowing steam to blow through the 
hose freely until all water was expelled, and the hose was 
so thoroughly heated as to insure that no loss of heat, by 
the steam flowing through it, should produce condensation 
and render the results inaccurate, the end of the pipe was 
plunged into the water contained in the barrel, and the 
issuing steam allowed to condense until the rise of the 
scale beam proved 2 Ib. of steam to have been added to the 
weight originally placed in the barrel. The temperature 
of the water was carefully observed at the beginning and 
at the end of the experiment, and the rise of temperature 
recorded as a basis for the estimates of priming to be given.” 
The first few trials made with this apparatus were 
unsatisfactory, as some of the water was blown out of the 
pail by the steam, but subsequently, with a little practice, 
it was found that the apparatus could be used with great 
accuracy, hot a drop of water being wasted, and a con- 
siderable number of observations were made which agree 
very well with each other. 

Those of our readers who are familiar with the phenomena 
of steam will require no explanation of the principle of 
action of this apparatus ; those who are not, will under- 
stand the matter sufficiently if we explain that steam con- 
tains about five and a-half times as much heat as water. 
If, then, a pound of pure steam was admitted to the water 
in the bucket it would raise its temperature higher than a 
pound of mixed steam and water. 

To ascertain the percentage of priming we employed the 
formula given by Thurston, which is as follows :—Let 
H = the number of heat units per pound of steam, 4 = the 
heat units per pound of water, U total heat transferred to 
bucket, W = total weight of steam and water, z total 
weight of steam alone, W — x = weight of water a'one. 





| Vig 
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In the first experiment accepted as correct, which we 
made in this way with the Root boiler, the steam pressure, 
total, was 711b., the water in the bucket weighed 30!b., 
and its temperature was 58 deg.; by admitting 2 lb. of 
steam from the boiler the temperature rose to 128 deg. 
The total heat of steam of this pressure is, omitting minute 
fractions, 1206 deg. The temperature of the water is 
303 deg. The total quantity of heat transferred to the 
water in the bucket was 2100 deg. The total quantity of 
heat transferred per pound of steam was 1078deg. The 
total quantity transferred per pound of water was 175 deg. 
Then— ‘ 

2100 
175 
——— = 1°93 
1078 


- 175 


’ That is to say, of the 2 lb. of so-called steam admitted to 


the bucket, 1:93 Ib. consisted of true steam, and °7 lb. 
consisted of water. The results varied. Four experiments 
carried out at different times gave—First, the percentage of 
water contained in the steam as 1°75 lb. steam, and ‘25 Ib. 
water, or 14°2 per cent.; secondly, steam 1°77, water ‘23, 
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or 13 per cent.; thirdly, steam 1°80, water -20, or 11 per 
cent. ; fourthly, steam 1°70, water *30, or 17 per cent. 
The first experiment given above was evidently ex ional. 
These remarkable fluctuations are, after wy y_con- 
sistent with ne cer Sp ae = oh boiler. a results 0 
experiments whi ve a hi portion of water were 
obtained when oath stood high in the gauge glass ; 
on the contrary, those which gave a low percentage of 
water were obtained when the water was low in the boiler. 
Taking an average, we have the total percentage of water 
in the steam as 13°7 per cent. This may a to be a 
very high percentage of water. It is but fair, therefore, 
to the t boiler to state, that in Professor Thurston’s 
experiments, he found that with a fire-tube boiler of the 
locomotive type, the percentage of water contained in the 
steam between 12°74 and 4:1. With a Cornish 
boiler it varies between 4 and 8 per cent. - 

It is not difficult to see what these experiments denote 
as improvements required in the Root boiler. In the first 
place, when the water was carried low in the glass the 

reentage of priming was small. This shows that 
height, in other words, more steam room, is needed, and 
this would be best supplied by adding another row of 
tubes at the top of the boiler. In the second place, 
more water s) is needed, and this would be best obtained 
probably by fitting a couple of cylinders, say 18in. diameter 
and 9ft. long, at each side about the water-line. Lastly, 
if any good mechanical stoker could be applied by which 
the furnaces would be maintained at an even temperature, 
the economical efficiency of the boiler would, beyond 
question, be greatly augmented ; as it stands, the stoker 
has, at least with the smaller sizes, to be constantly on 
the alert. In conclusion, we may add that there were 
none of the ordinary symptoms of priming exhibited, 
but fhe water in the gauge made continuously great 
sweeps of 3in. to Gin. at a time, slowly and easily—a 
fact which appears to us to manifest a necessity for still 
further enlarging the orifices of communication between 
the tubes. We have no doubt, however, that this, being 
essentially a high-pressure boiler, would have given better 


‘ results had it been worked at 120 1b, on the square inch —as 


contemplated by the makers—than it did at 601b.—the 
pressure to which the valves were loaded. At the higher 
pressure, the bubblesof steam would have occupied just half 
the space they actually did. It is a mistake to suppose 
that tubular boilers will ever display their best charac- 
teristics with comparatively low-pressure steam. 





THE EXHIBITION OF SCIENTIFIC APPARATUS. 

CONSIDERABLE progress has been made in the arrangements for 
holding conferences in connection with the approaching loan collec- 
tion of scientific apparatus at South Kensington. In the section 
of mechanics, which includes pure and applied mathematics and 
measurement, the conferences will be held on the 17th, 22nd, and 
25th May, and the following gentlemen have promised to give 
addresses or to take part:—Dr. Siemens, F.R.S., general address with 
special reference to measurement; Mr. F. J. Bramwell, F.R.S., on 
“Prime Movers;” Mr. Barnaby, Director of Naval Construction 
to the Admiralty, “‘ Naval Architecture;” Mr. W. Froude, M.A., 


F.R.S., ‘‘ Fluid Resistance ;’ M. Tresca, Sous-Directeur du Con- | 


servatoire des Arts et Métiers, Paris, “‘Flow of Solids ;” 
M. le General Morin, Directeur du Conservatoire des Arts et 
Métiers, Paris, “‘ Ventilation of Public Buildings ;”’ Sir Joseph 
Whitworth, Bart., F.RS., “Linear Measurement ;” Professor 
Goodeve, M.A., “Solid Measurement;” Professor Kennedy, C.E., 
“* Kinematics;” Mr. W. Hackney, ‘‘ Furnaces;” Professor Sir W. 
Thomson, LL,.D., F.R.S., ‘‘ Electrical Measurement ;” Mr. Westma- 
cott, “Hydraulic Transmission ;” Professor Tilser, Bohemian 


Polytechnic Institute, Prague, his “‘ New Method of Descriptive | 


Geometry.” 

In the section of Physics, including astronomy, the following 
arrangements have been made provisionally :—May 16th.—Address 
by the president, Mr. Spottiswoode ; Mr. Norman Lockyer, Capt. 
Abney, and Mr. Huggins,“ Spectroscopy;” Professor Clifton, “‘ Inter- 
ferenve ;” Professors Adams and Stokes, and Mr. Spottiswoode, 
** Polarisation ;” Mr. Sorby, or Dr. Royston Pigott, ‘‘ Microscopes ;” 
M. Becquerel, and Professor Stokes, ‘‘ Fluorescence;” Sir W. 
Thomson, ‘‘ Electrometers.” 

May 19th.—Professor Tyndall, ‘‘ Reflexion of Sound;” Professor 


Adams, ‘*‘ Wheatstone’s}Researches ;” Professor Guthrie, ‘‘ Heat ;” | 


Mr. De La Rue, ‘‘ Astronomical Photography ;” and M. Leverrier. 
May 24th. --Professor Clerk-Maxwell, Professor Andrews, and M. 


Tresea, ‘*Molecular Construction of Matter;” Mr. De La Rue, | 


“* Electric Batteries ;” Professor Carey Foster, ‘‘ Galvanometers;” 
Baron Ferdinand Von Wrangle, ‘‘ Voltameters;” M. Viandel, 
“*Gramme’s Machine ;” and M. Helmholtz. 


The Conferences in Chemistry will be held on the 18th and 23rd 
May, and the following communications have. been promised :— | 


Address by the chairman, Dr. Frankland, F.R.8., generally on the 
objects exhibited in this section, and specially on the instruments 
used for the investigation of gases; Dr. J. H. Gilbert, F.R.S., 
** On Some Points in Connection with Vegetation ;” Mr. Donkin, 
Demonstrator of Chemistry in the Oxford Museum, ‘On Sir B. 
Brodie’s Apparatus used in the Investigation of Ozone ;” M. Fremy, 
Membre de |’Institut de France, ‘‘ On the Preservation of Animal 
Food ;” Professor Roscoe, F.R.S., ‘On Vanadium and its Com- 
pounds ;” Professor Guthrie, F.R.S., “‘ On Cryohydrates.” 

The Conferences in Biology will be heldon the 26th and 29th May, 
and will relate chiefly to the following subjects, viz.—({1) ‘‘ The 
Methods of Measurement and Registration which are applicable to 
the Vital Phenomena of Plants, Animals, and Man.” (2) ‘‘The 
Methods and Instruments Employed in Physiological Optics and 
Acoustics.” And (3) “‘The Modes of Preparing the Tissues of 
Plants and Animals for Microscopical Examination.” Explanations 
of apparatus and instruments will be given by the President, Pro- 
fessors Donders, Hering, Maray, Crum Brown, M. Foster, Flower, 
M’Kendrick, Thiselton Dyer ; Messrs. Liebreich, Pritchard, Mosso, 
Gaskell, and others. 

The Conferences in Physical Geography, Geology, Mineralogy, 
and Meteorology will be held on the 30th May, and the Ist and 2nd 
June, and the following gentlemen have promised to take part :— 
Mr. John Evans, F.R.S., general address on the objects exhibited 
in the section. In Meteorology : Professor Roscoe, Mr. T. Steven- 
son, Mr. R. H. Scott, Mr. G. J. Symons, Dr. Mann, and Mr. 
Galloway. In Geography : Major Anderson, Lieutenant Cameron, 
Mr. Clements Markham, Colonel Walker, Professor Forel, Pro- 
fessor Wyville Thomson, and Mr. Francis Galton. In Geology and 
Mining: M. Daubree, Professor Ramsay, Mr. Rance, Baron Von 
Ettinghausen, and Mr. Topley. In Mineralogy, &c., M. des 
Cloiseaux, and the Rev. N. Brady. 








SovutrH KENSINGTON MusEvuM.—Visitors during the week ending 
May 6th: — On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,335; mercantile marine, building 
materiale, and other collections, 1586. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2586 ; 
mercantile marine, building materials, and other collections, 134. 
Total, 15,601. Average of corresponding week in former —_ 
15,136. Total from the opening of the Museum, 15,073,63 


INSTITUTION OF MECHANICAL ENGINEERS. 


A G2NERAL MEETING of the members and friends o7 this Institu- 
the Institution of Civil 
of the =. was eccupiol in th 

ee Setting,” by Mr. Lavington E. Fletcher, Manchester. 

Mr. Fletcher’s paper stated that for some years the writer has 
had opportunities of observing a large number of boilers of the 
Lancashire as well as other types, in work under the inspection of 
the Manchester Steam Users’ Association ; and from these obser- 

tions he has end ed to mature as complete a boiler in con- 
struction, equipment, and setting, as possible. In doing this the 
following ts have been kept in view :—To make the boiler safe 
for a pressure of from 75 1b. to 1001b. per square inch ; 
petrermeentiap  ee elastic, so voce oe not be rent voor 
movement the parts consequent on alternate expansion 
contraction, but may be able to endure the work of years ; and to 
set the boiler and arrange the fittings so that the whole shall be 
above board and accessible to inspection. The writer does not 
agree with the view too generally held, but most obstructive to 
improvement, namely, that anything will d> for a boiler, and 
that it is oply a boiler after all. He thinks that a boiler. should 
receive as much attention as an engine ; that it should be made 
with as much accuracy and attended with as much care; that the 
fireman should not be condemned to work in a dark dirty hole, 
called a stoke-hole, and the boiler assumed to be necessarily black 
and grimy; but that the boiler should be placed in a suitable 
house kept bright and cheery, and the fittings as well as the whole 
structure kept clean and in first-rate working order ; also that the 
fireman should be stimulated to become as proficient in the art of 
using his shovel and managing the fire as a fitter in using his file 
and erecting an engine. If this practice, happily adopted by some, 
were to. become general, and first-class boilers were laid down 
instead of low-priced ones, the scientific boilermaker would have 
fairer scope, the steam user would derive economy, and the public 
would be benefited by the prevention of explosions as well as by 
the abatement of the smoke nuisance. 

To assist in the construction of Lancashire boilers for high 
sures, the Manchester Steam Users’ Association authorised the 
making of a boiler expressly for undergoing a series of hydraulic 
bursting tests; and the manufacture of the boiler was entrusted 
to Mr. Beeley of Hyde Junction. This experimental boiler is 7ft. 
diameter, which is the usual size for mill service. It is adapted 
for a working pressure of 75lb. per square inch. A number of 
experimental bursting tests have already been made, careful 
observations being taken of the behaviour of the boiler while under 
pressure, In order to preserve the precise form and character of 
the rents produced, the solid plating around them has been cut 
out of the boiler intact—four of these specimens were exhibited, 
and an actual end plate of a boiler 7ft. diameter, equipped with 
the usual fittings. In describing the construction Mr. Fletcher 
states : Short boilers are found to do more work in proportion than 
long ones ; they also strain less than long ones, and are therefore 
less liable to need repair. <A length of 30ft. should be the maxi- 
mum, While with regard to the minimum some Lancashire boilers 
to suit particular positions have been made as short as 21ft. and 
found to work well, though the fittings become rather crowded. 
The length recommended and now generally adopted is 27ft. The 
diameter of the boiler is governed by the size of the furnaces, 
which should not be less than 2ft. 9in. to admit of a suitable thick- 
ness of fire and afford convenience in stoking. Thick fires are more 
economical than thin ones. The space between the two furnace- 
tubes should not be less than 5in. and that between the furnace- 
tubes and the side of the shell 4in., in order to afford convenient 
space for cleaning and for the free circulation of the water, as 
well as to give sufficient width of end plate for enabling it to 
yield to the expansion and contraction of the furnace tubes. 
With this width of water space it will be found that furnace 
tubes having a diameter Of 2ft. 9in. require a shell ot 7ft. which 
will afford a headway of about 2ft. 9in. from the crown of the 
furnaces to the crown of the shell. A furnace 3ft. diameter 
gives room for a better fire than one 2ft. 9in., but it requires 
a shell 7ft. Gin. diameter. For high pressures, the smaller 
diameter of 7ft. is generally preferred, and has come to be adopted 
as a standard size for mill boilers throughout Lancashire, though 
one of 7ft. Gin. makes a good boiler. The diameters both of 
| the shell and of the furnace tubes are measured internally, 
| that of the shell being taken at the inner ring of piaties. 





The thickness of the end plates is sometimes as much as jin. for 
pressures of 601b, per square inch. This thickness, however, iz 
quite unnecessary, and only tends by its rigidity to.cramp the 
furnace tubes and strain the parts. Half an itch has been 
repeatedly and successfully adopted in boilers for pressures of 75 lb. 
per square inch, and ,°;in. when that pressure has been exceeded. 
These thicknesses have proved amply sufficient. Longitudinal 
stays are frequently introduced to assist the end plates. In the 
experimental tests the longitudinal stays were taken out, so that 
| it is clear they are not absolutely necessary where the gussets are 
substantial. To increase the elasticity of the front end plate, it is 
attached to the shell by an external angle iron rather than by an 
| internal one or by flanging. The longitudinal joints in the 
furnace tubes are welded when the plates are of iron, 
;}and double riveted when of steel, each belt of plating 
being made in one length, and thus having but one 
| longitudinal joint. All the transverse seams of rivets ~ are 
strengthened with Adamson’s flanged joint, or with an encirling 
hoop either of Bowling iron, T iron, or other approved section, 

The thickness of the plates in the furnace tubes is some- 
times as much as jin, This leads to violent straining and 
frequent leakage at the furnace mouths and other transverse seams 
of rivets. Many furnace tubes, though only jin. thick, have 
stood a hydraulic test of 120lb. per square inch without move- 
ment, and have worked satisfactorily for years at a steam pressure 
of 601lb. It is advisable, however, to have them a little thicker 
than this, in order to afford a margin for waste through corro- 
| sion, and also, when the flanged seam is adopted, in order to allow 
for the thinning that oceurs in drawing the metal to make the 
| flange. A thickness of gin. is sufficient for a working pressure of 

75 lb. per square inch, 43in, for a pressure of 801b. or 90lb., and 

ysin. for 1001b, per square inch. Stays are sometimes introduced 
| for tieing furnace tubes to the outer shells in order to support 
| them. Such stays, however, in the Lancashire boiler are unneces- 
sary, and when rigid are decidedly objectionable. 

The shell, which. is sin. thick for a pressure of 75 lb. per 
| square inch, and in. thick for a pressure of 100 lb., is composed 
| of plates about 3ft. wide, which are laid in not more than three 
| lengths round the circumference, in order that the longitudinal 
| seams may clear the brickwork seatings. The longitudinal seams 
| are so arranged as to break joint and avoid the centre line along 
| the top and bottom of the boiler. There is no steam dome. To 
| prevent priming, an internal perforated pipe is adopted in place 
| of the dome. The manhole is guarded with a substantial raised 
| mouthpiece of wrought iron, welded into one piece, flanged at the 

bottom and attached to the boiler with a double row of rivets, ‘the 

thickness of the upper flange being jin., and of the body fin. 
| This has been found to stand a test of 300 lb. per square inch 
without the slightest indication of straining. The mudhole at 
the front of the boiler beneath the furnace tubes is also fitted 
with a substantial mouthpiece. This in some cases is external, 
like the manhole mouthpiece, and in others internal. The in- 
ternal ones have the advantage of being less in the way. It is 
I ded tha 1 thpi should not be compli- 
cated by the addition of the safety valves or other fittings, but 
= each should be fixed direct to the shell independently of the 
others. 

The seams of rivets running longitudinally in the cylindrical 
shell are all double-riveted, with jin. rivets spaced about 2hin. 
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in the egiindrionl shell in as far.as practic- 
able in flat ends. In the experimental bursting tests, the 
machine work in every case much tighter thanthehand work. 
Grilisd, these te tani peat ary ap thongh 
ose e plates being pun most 
by some the holes are drilled throughout, and the : ice of 
drilling is strongly advocated by them. As a = made 
under the inspection of the Manchester Steam Users’ are 
of iron in the shell, while steel plates are very frequeatly intro- 
duced in the furnace tubes for a _ of 9ft. over the: and 
sometimes from one end of the boiler to the other. For the 
furnace tubes steel plates have been found to give great satisfac- 
tion, bué a little suspicion has been entertained with regard to 
their use for shells, seeing that the plates are then in extension, 
and that a small flaw through brittleness.might extend till it 
produced serious consequences. The fittings are so arranged that 
all those requiring frequent access are immediately within reach 
of the attendant when standing in front of the boiler. 

After describing the safety valves, the setting, the boiler cover- 
ing, &c., the author stated that the weight of such a boiler is 
about 12 tons without fittings ; with fittings 154 tons. The cost 
at the p t time, deli don the premises of the purchaser 
within a few miles of Manchester, and including the attachment 
of the fittings, is about £450. There ie a heating surface in the 
external sbell of 370 square feet; in the furnace tubes, without 
water pipes, 450 square feet ; in the water pipes 30 square feet ; 
making a total of 850 square feet. The firegrate has an area of 
33 square feet ; this gives for every square foot of firegrate 26square 
feet of heating surface. The surface in feed-water heaters varies ; 
sixty pipes, each affording a heating surface of about 10 square 

eet, are now frequently introdu per boiler, making a total 
heating surface of 600 square feet, or about three fourths of that 
in the boiler. Such a boiler will burn without distress from 15 to 
20 tons of coal in a week of 60 working hours, or from 17 lb. to 
231b. per square foot of firegrate per hour. This may be done 
without making smoke ; all that is needed is to maintain a good 
thickness of fire, throw on the coal little and often, admit a little 
air above the bars for a short time after firing, and avoid the use 
of the rake. A Lancashire boiler experimented on at Wigan, with 
furnaces 2ft. 74in. diameter and a firegrate 4ft. long, evaporated 
83°54 eubic feet of water per hour, from a temperature of 100 deg. 
Fah., or at the rate of 10 44 lb. of water per lb. of coal, when burn- 
ing 24 lb, of coal per square foot of firegrate per hour. Witha 
firegrate 6ft. long it evaporated per hour 98°58 cubic feet of water 
at the rate of 10°37 lb. of water per lb. of coal, and burnt 19 Ib. 
of coal per square foot of firegrate per-hour. These results were 
ebtained at atmospheric pressure, with the help of a water heater, 
with good round coal_and without making smoke. The boiler 
described in this paper, having furnaces 2ft. Yin. diameter, would 
evaporate a larger quantity of water per hour. Such a boiler is 
found in practice to be capable, provided the steam be applied to 
a fairly economical engine, of developing 200 indicated horse-power 
per hour, and 20 indieated horse-power per lineal foot of boiler 
frontage, side flues included. A Cornish boiler under similar 
conditions is capable of developing 16 indicated horse-power per 
foot of boiler frontage. ; 

Mr. Fletcher, after the reading uf the paper, added some further 
details as to the construction of the boiler, and explained the 
diagrams and specimens exhibited, 


Mr. Cowper said the members of the Institution were very much 
indebted to Mr. Fletcher for his paper. He believed that the 
fittings of his boiler were generally adopted by the best makers 
and engineers. He did not approve, however, of leaving out all 
gauge cocks. He thought that three gauge cocks were useful, and 
indeed essential, to every boiler. By putting a short piece of pi 
at the end of the gauge cock, and making a small hole, one could - 
tell in the dark whether it was blowing water or steam, simply by 
the noise. No vacuum had been mentioned, which, he thought, 
was extremely useful, to prevent the boiler filling with water 
when the steam ran out. He did not approve of the steam dome 
being done away with. ‘ 

Mr. Adamson said it appeared to him that the burstings that 
had taken place had occurred through the line of rivets, and that 
there must have been an ill-considered proportion between the 
sectional area of the plate and the sectional area of the rivet. 
There was no keeping a hole exactly to suit the rivet, and the 
system of specifying that a boiler should be made with a certain 
diameter of rivet was a mistake, en a plate was punched 
it was very largely left in the hands of the operative puncher or 
the foreman, who might say that a fin. rivet could be got into a 
gin. hole. It appeared from the specimens exhibited that there 
was no true system established to give the public the exact 
value of the tests adopted. He did not complain of that. Mr. 
Fletcher had, no doubt, done a great deal, and if he had spent his 
own money entirely not a word should be said; but, acting as he 
did on behalf of an Institution, the money ought to be well spent, 





‘and the results should be of a more demonstrative character. 


The paper contained some tests as to punched and drilled 
holes, showing about 5 per cent. in favour of the drilled hole ; but 
in the entire structure, perhaps, not more than 5 per cent. of the 
rivets in the punched holes were dead true, or at right angles with 
the plate. It was obvious that, when the strain came. 
the rivets at an obtuse angle were the first to hold, then 
came those ata right angle, and lastly those at an acute angle. 
He maintained that the drilled holes were far better than the 
punched ones. Heagreed in giving credit toSir W. Fairbairn for the 
introduction of the two-flued system. The flanged seam was patented 
by himself in 1851, and was now mostly used by the best boiler 
makers. About the same time, he (Mr. Adamson) used the radial 
pipe coupling the steam nozzle with the main line of pipe. In 
1857, when the investigations of the strength of the flues was 
entered upon, the flanged seam had been under his (Mr. Adamson’s 
control for six years. In the case of the flue getting heated an 
sinking down, the sectional area of the metal at the bend of the 
flanged seam should be sufficiently large that there would be enough 
metal left to resist any further collapse. He regretted that Sir 
W. Fairbairn had not acknowledged his investigations ; he simply 
called his contrivance a rigid joint. It was a great deal more, 
because the water was lying on both sides of the plate, and the 
rivets were protected in the water, and the seam would bear a 
great deal more intense firing than any that had been introduced 
into the Board of Trade. He held it to be a wise thing to protect 
the structure by as much uniformity in the strength of the plate 
as it was possible to get, even at the expense of chain rivetin 
every circular seam. In certain accidental conditions, longitudinal 
stays were a great source of security, and he thought that Mr. 
Fletcher would be of the same opinion as himself after the tre- 
mendous explosion that had taken place at Messrs. Thomson’s . 
works at Blackburn. It was far more important to secure high 
elasticity than high tensile strength. He hoped that the result of 
the discussion would be the adoption of drilling instead of punch- 
ing, so that they mightdepend to a fraction on the ultimate strain. 
In that case, when the structure was put to work, the whole of 
the rivets, without exception, would take their portion of the strain 
at first. He thought Mr. Fietcher would have acted prudently if 
he had obtained the best possible structure to test; he had been 
somewhat remiss in not doing so. He (Mr. Adamson) had seen 
enough of boiler tests to believe that the time was not far distant 
when all the boiler makers of the country would be compelled to 
use drilled joints. , 

Mr. Walker referred to some experiments he had tried withaview 
of testing punched and drilled holes; the result, he said, was greatly 
in favour of the drilled holes, There was no doubt that if the 





whole structure came into strain at the beginning instead of one 
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= following another, it must he stronger. Some time since he 
made a doiler on the pattern cf the Manchester Association, and 
at the same time a Fairbairn boiler to work le of it, and he 
found that the latter answered quite as well. He preferred the 
common straight flued boiler without any complications. For 
some years he 
bolts, which formed the general stays, and prevented the whole 
boy Bante beens lanes cove With — to cast iron 

he thought the tings referred to taken place because they 
had been made with bad metal or had been badly put on. He had 
made thousands of them, and had never known one burst. ~ 

Mr, Olrick wished that an Act of Parliament could be passed 

pel boiler to read papers like Mr. Fletcher’s. Most 
boiler owners were very incredulous when one improvement after 
another was suggested, each attended with additional cost. Boilers 
of the same size, with none of the improvements mentioned, could 
be made at less than two-thirds of the price of Mr. Adam- 
son’s boilers, Many owners wondered how it could pay to 
give such a — = He thought that Mr. Fletcher's 
proposed test of 150 lb. hydraulic pressure, the workin 
pressure being 75 lb. or 80 1b., was excessive. He ha 
seen similar boilers tested at Mr. Galloway’s and Mr. Adamson’s 
works at 120 lb. pressure, the working pressure being 80 Ib. 
He agreed that the longitudinal stays should be in the 
_ manner stated, but gusset stays should be made to do the work 

first, The speaker then made some suggestions with regard to im- 
provements in the manhole and the mudhole. With reference 
to the use of steel prow he said that Mr. Fletcher had not men- 
tioned the kind of steel employed. He presumed it was mild 
carbonised steel of very small tensile strain. With reference to 
the use of best best steel for shells, he said he had been ob! to 
return several plates of that quality. With steel of a higher. 
quality than best, the men did not seem to have sufficient experi- 
ence or to give the requisite attention, He had had no trouble 
with single best plates. As to feed-water heaters, he believed they 
were convenient receptacles for the sediment and scale that would 
otherwise go into the boiler. In reference to the indicated horse- 
power, he objected to the statement that the boiler developed any 
indicated horse-power whatever. It evaporated a certain amount 
of water, and what was done with the steam depended entirely 
upon theengine. He hoped that Mr. Fletcher would not confine 
his experiments to horizontal boilers, but would extend them to 
vertical boilers, of which there were many under inspection. 

Mr. Head agreed with Mr. Fletcher as to the necessity of 
substituting wrought iron in manholes and mudholes of 
cast iron, and also as to the harmlessness of putting on fittings 
such as safety valves in separate parts instead of in one 
casting. One could hardly read some of Mr. Fletcher’s state- 
ments without feeling almost nervous about the Lancashire 
boiler altogether, and feeling that if the greatest ble 
= were not taken with it it was a very dangerous implement. 

ossibly there were other forms of boilers in which the same 
dangers might be considerably lessened. If vertical boilers were 





properly proportioned they gave very excellent results, In some. 


experiments recently made on a vertical boiler, 20ft. long and 5ft, 
6in. in diameter, it was found to evaporate cubic feet hour. 
The boiler weighed about 8 tons, and the cost, including all mount- 
ings, was £327. The advantage of the vertical boiler was that it 
did not occupy more than one-tenth of the floorroom. There was 
no brick chimney, and no setting of any sort except the cast iron 
| upon concrete. There was no straining, use the whole 

re-box and flues were heated equally; and there was of course 
no hogging of any description. ere was sufficient room for a 
man to get between the flue and the inside shell for examination. 
There was no chance of bursting because no part was in tension 
except the cross. tubes inside the outer shell. If a Lancashire 
boiler burst it had the ground to re-act against, and it began 
flew up and displaced a large amount of material; and if it was 
covered with bricks every brick became «& bullet. If a vertical 
boiler did explode it would hardly move from its place for want of 
something to re-act against. If a large number of boilers were 
required it would probably be best to arrange eight of them around 
a high brick stack in the form of an octagon. The vertical boiler 
would almost stand 20 or 25 per cent. more pressure than the Lan- 
cashire boiler with the same thickness of plate. 

In answer to the president, Mr. Head stated that the cross tubes 
in his vertical boilers were fifteen in number, and they could be 
cleaned from the inside. The 300t externally was disposed of by 
asmall quantity of gunpowder once a week, The tubes in the 
upper part of the boiler were from 7in. to 9in., and the diameter 
across the fire-box was Qin. 

Mr. Cochrane said he had known boilers rejected in consequence 
of the internal corrosion owing to the acidity of the water. A 
feed-water heater was being introduced on the principle of throw- 
ing away all pure water condensed from the engine, because it 
contained the acid property of corrosion. The heater being warmed 
by the escaping steam, which was condensed, heating so much 
more water than was necessary for the engine supplying the steam, 
it struck him that it was going in the wrong direction to incur 

‘the trouble of condensing the water and throwing away what 
should be pure water. Acidity could be corrected--as it was at 
his works— by the use of caustic soda, 

Mr. Hall said that in the zigzag seams the strength of the flues 
was 15 per cent. in excess of the strength of the straight line, and 
he was not astonished, therefore, that all the fracture had gone 
in the straight line. People would never be got to follow the zig- 
zag until the section was so equally proportioned that it was im- 

ible to tell whether it would follow the zigzag or the straight 

ine, Ifthe rivets were pitched at 34in., there would be exactly 

the same section of plate and the same section for sheering the 
rivet. 

Mr. Welch said that the rough manner in which plates were 
often punched might, to a great extent, be got over by the use of 
the automatic dividing table used at Penn’s and other apes by 
which the plate was punched at exact distanves ; but that would 
never approach to the advantages to be gained by drilling. It ap- 
peared from some experiments made by Mr. Kirkaldy with punched 
and drilled holes, that in the case of the punched holes there was 
aloss of strength of 8°7 per cent. more than that due to the mate- 
rial removed, and tha elongation of the holes was only 7°65 per 
cent.; whereas with the drilled holes the loss of strength was only 
that due to the material removed, and the elongation of the holes 
was 15°8 per cent. In the direction in which the plate was rolled 
the strength of the punched plate in taking the holes was 23,999 lb. 
on the square inch, and in the case of the drilled plate, 27,982 lb. 
Crossways, it was 20,063 lb. on the square inch with the punched 
holes, and 25,600 with the drilled holes. Besides that, the drilling 
of holes in the workshop induced gui care on the part of the 
men than the old rough process of punching ; the iron removed 
was only that necessary for the admission of the rivet ; and the 
iron surrounding the hole was not damaged by the drilling. With 
regard to the steam pipe being broken by the water lying in it, 
he witnessed a case of the sort at Manchester not long ago, He 
believed that the central low water alarms were but little better 
than toys, and when they were not wanted for work they were apt 
to stick fast and get clogged up. The question of the strength of 
dues was certainly a very important matter, and had not received 
the attention itdemanded. Sir William Fairbairn had established 
one rule, and the Board of Trade had adopted one slightly dif- 
ferent. As to the pressure to which boilers were tested no 
hydraulic test less than double the working pressure should be 
considered satisfactory. 

Mr. Walker said that steam domes were no doubt dangerous if 
not properly made, but some such arrangement as had been pro- 
was not dangerous, and it w prevent priming. He 

one case in which the steam dome was the only 
remedy for geno | that proved satisfactory. Vertical boilers 
were no doubt ent producers of steam, and possessed other 
advantages, but they were liable to prime. _ The water gauge on 


never made a large boiler without putting in two | used in the 





them was often of no value at all, and he did not know whether 
gauge cocks were of use. 

. Olrick said he had made a thousand vertical boilers, and 
had never met with such troubles as had been referred to by Mr. 
Walker. He thought that excessively soft water must have been 
case in question. With water taken from peat, no 
boiler in the world could avoid priming; the best remedy was to 


put lime into it, 
Mr. Robinson said that his ex of vertical boilers in 
Manchester was anything but ; the amount of priming 


ry: 
was very considerable. -He remembered a vertical boiler, but 
without any cross tube to take away the heat, actually exploding, 
as he believed, from superheating. 

Mr. Head admitted that vertical boilers required great care in 
designing, but in the case of the nineteen boilers that had been 
under his care he never been troubled with any priming. 

Mr. Thornycroft said that in the Lancashire boiler a very great 
part of the structure was available for heating surface, whereas in 
the vertical boiler the outer shell was not available for heating 
surface. In vertical boilers the hot gases had a tendency to ascend 
faster than the cooler ones. If it were true this happened, then 
some parts of the product of bustion might remain in the 
boiler a considerable time, while recently consumed gases might 
pass rapidly to the top. 

Mr. Paget asked what Mr. Fletcher thought of the fusible plug. 
He believed that the general feeling was that it did no good. But 
it was said in the apg some of a Manchester insurance company 
that they undertook to insure boilers at a less premium if they 
were provided with a certain fusible plug, the patent right of 
which bel to the company. He suggested that it was very 
desirable that the Institution should endeavour to ascertain the 
best way of making riveted joints. 

Mr. Platt said He had been greatly struck to see the immense 
Png required to produce the rents in Mr. Fletcher’s experiments. 

ith regard to the question of punching versus drilling, he thought 
that very bad punching had been taken against very good drilling; 
the process of punching was not formerly carried outin the scientific 
manner of the present day. There was, however, no doubt that 
a drilled hole must be mathematically more correct than a punched 
one, but it was questionable whether it possessed sufficient advan- 
i to justify the increased expense, 

r. Power mentioned that the Board of Trade gave no length at 
all in its rule for calculating. Mr. Fletcher’s paper showed how an 
institution like the Manchester Steam Users’ Association could, 
by self-government and self-organisation, bring about a good type 
of manufacture far better than by any Government supervision. 
Nothing would give him greater pleasure than to see the sugges- 
tion carried out that an institution should take in hand and esta- 
blish what would be a well made riveted joint, and he — if that 
were done the inquiry would extend beyond the type of Manchester 
boiler, which rarely went further than }in. plates, and extend to 
— plates, which were now used by compulsion of the Board of 

e. 

Mr. Amos explained a method by which he endeavoured to 
obviate the difficulty of priming. 

Mr. Fletcher, in reply, said that the Lancashire boiler had become 





a general favourite in Manchester for mill purposes, with certain | tal 
b 


variations, It possessed many advantages, but it laboured under 
the disadvantage of not being as portable as the sectional or water 
tube boiler. The water tube boiler did not fulfil the promise of 
safety, as they all knew by the unfortunate experience of recent 
months. The object of his paper had been to stimulate steam 
users to adopt a better style of boiler, and boiler makers to keep 
pace with the higher style of making. He thought vertical boilers 
were very dangerous, and he had had to examine many explosions 
in connection with them. When a vertical boiler gave way it 
shot up a terrific height, and coming down with great velocity, did 
much harm, 

At the conclusion of Mr. Fletcher’s reply the meeting was 
adjourned till the following day. 

On Thursday, the first paper read was a “Description of the 
Ogi Paper Mil Japan, ” by Mr. Wm. Anderson. 

‘After describing in detail the processes of sorting, cutting, dust- 
ing, boiling, washing, bleaching, beating, size making, and strain- 
ing the paper, he went on to say :—The stream of stuff in passin, 
to the strainer mixes with the back-water from the machine an 
flows thence into two knotters, by which a further separation 
takes place, not only of knots and impurities, bnt also of strings 
of matted fibre, or fibre not ground fine enough, They are com- 
posed each of a set of three brass plates, lin. thick, perforated 
with numerous very fine slits, the widths of which are designated 
by a series of letters and numbers, and vary with the class of 
paper to be made. The manufacture of these plates requires 
special machinery, and is confined to two or three makers, The 
—— plates furm the bottom of a shallow brass box, 5ft, 3in. 
ong and 2ft. 2in. wide, below which is a diaphragm of }in. india- 
me ben fixed round the margin and connected by vertical rods to 
two levers worked by an eccentric below, the a of which is 
regulated by, driving cones to from 90 to 160 strokes per minute, 
giving a stroke of in. to the india-rubber diaphragm which is 
fixed across its centre, the connecting rods being one on each side, 
A din. discharge pipe down through the fixed centre, and is 
carried through the side of a distributing vat, in which it turns 
up again, ending in a sliding bell-mouth that is at a level of lin. 
or 2in. below the knotter plates. The propelling force for the 
stream of stuff is the difference of level between the mouth of 
this pipe and the stuff in the knotters, which is made to cover 
the perforated piates about fin. deep; and therefore by altering 
the level of the sliding bell-mouth the rate at which the knotter 
passes the stuff can be accurately regulated. The pumping action 
of the diaphragm has the same effect as the jarring motion in use 
in the common rapping knotters, but it has the advantage of being 
quite silent in its action. The paper is made upon a travelling 
web of fine wire gauze, about sixteen meshes per inch, forming a 
bed 8ft. in length and 6ft. 6in. in width, upon which the stuff 
flows from the end feed-box, and the distribution of this stuff in 
a uniform thin fibre is obtained by means of a transverse shake 
motion that is given to the whole frame, carrying the wire web 
and connected apparatus. This frame consists of a pair of inde- 
pendent longitudinal girders, carried at the rear end by a pair of 
vertical pillars having ball-and-socket joints, and centred at the 
other end upon a pair of stationary ball joints ; a rapid transverse 
shake is given to the reer end by a bell-crank lever that moves the 
frame about +in., at a speed of from 90 to 150 double strokes 
per minute. The wire web is an endless band stretched over a 
roller at each end, and ‘kept tight by guide rollers below in sliding 
bearings, one roller has its bearings adjusted by screws for put- 
ting a greater strain on the wire than could be done by hand ; the 
rear end can also be adjusted in height, the ball-and-socket joints 
being constructed so as to allow for the requisite raising or lower- 
ing. At the rear end the wire web passes over a brass ‘‘ breast- 
roll” jacketed with felt, and it is supported throughout a length 
of 8ft. by a series of forty-eight small rolls lin. diameter. 
The distributing box at the rear end is fitted with an 
india-rubber apron that laps over the wire web to prevent 
the escape of stuff, and the stream of which is also enclosed 
at each side by two ‘‘deckle bands,” which are endless 
india-rubber bands, 1}in. wide and ijin. thick, stretched over 
— éd pulleys that are carried in a frame which is adjustable in 

e 


determining the width of the sheet of paper made. The stuff is 
guided on to the wire web by a brass elbow at each side, and 
the apron of the distributing box is adj to the width of paper 

rolling up the sides on these elbow plates. A 

transverse brass strips are fixed in the deckle frame 
vertical adjustment by means of which they can be brought within 
ee web to equalise the 
stuff th 
caught in a zinc pan. 


over it. The back-water t 
mts 
cen’ pump. The wire is washed continually by t per- 


: 


and is returned to the strainer 


and presses down the deckle bands close upon the wire, thus | speed of 





forated pipes on its return below. the table, and the deckle bands - 


have also a stream of water constantly playing on them. 

As the sheet of paper passes forward on the wire web it is 
carried over two vacuum boxes, which are shallow wood boxes 
a 2in, drain pipe carried down from each to some depth 
the floor level, and a small stream of water is supplied to 
each end of the boxes and escapes down the drain pipe, causing a 
suction to be maintained under the film of paper that drains it of 
a good deal of water, and at the same time greatly idates it. 
A dandy roll is placed above, between the vacuum boxes, for the 
purpose of impressing any pattern or water mark apon the r; it 
is driven by the wire upon which it is made to press, and is kept 
clean by a band of felt which brushes it. The paper then passes 
between the couch rolls 18in. and 12in. diameter, which consoli- 
date it by pressure, the upper roll having sliding bearings pressed 
down by weighted levers ; these rolls are of brass, jacketed with 
felt, and the upper roll is scraped by a wood scraper covered with 
felt, and is continually watered along its whole léngth by a per- 
forated pipe. The endless wire web passes over the lower couch roll 
in returning to the rear of the machine, and it is driven by this roll, 
which can be instantly disconnected from the engine if required. 
The web is supported behind the couch rolls by a guide roller, 
which has a sliding bearing at one end for the __ of checking 
any tendency of the web to run to either side by setting the roller 
slightly out of square with the line of motion of the web. 

he self-acting continuous cutting machine consists of two 
parts, the first being the circular knives for paring the edges of the 
sheet and dividing it longitudinally into the required number of 
strips or breadths. There are five pairs of circular shears, fitted 
upon two el shafts, that are geared together at speeds pro- 
portioned inversely to the diameter of the shears, which are 5jin. 
diameter on the lower shaft and 94in. on the upper. The lower 
shaft is driven by a pair of speed cones; the upper shaft termi- 
nates in a knob at one end, which is kept in its place laterally b: 
a brass plate gin. thick dropping between a collar on the shaft 
and the end of the bearing, and the cutting action of the shears is 
stopped at any time by lifting the brass plate and shifting the 
shaft and shears sideways gin. Beyond the cutters are a pair of 
wood gathering rolls, the upper one having sliding bearings 
enabling it to press upon the lower roll. The second part of the 
machine is the cross-cutting apparatus, for cutting up the con- 
tinuous sheet of paper into the required lengths whilst it is being 
delivered at an uninterrupted rate of traverse from tae paper- 
making machine; and for this gnu a definite length of the con- 
tinuous sheet is measured off by an intermittent motion of the 
machine, and the forward traverse of the paper is thus momen- 
tarily arrested whilst a rapid cross cut is effected, when the 
machine proceeds to measure off another similar length, and 
the process of stopping and cutting is repeated. The measuring 
drum is 3ft. 5in, diameter, and receives a reciprocating motion by 
a connecting rod from a crank of variable stroke, and a nice adjust- 
ment of the length of stroke of the drum is effected by the pin upon 
the drum shaft to which the ting rod is attached sliding radi- 
ally with a screw and hand wheel. The paper passes over the top of 
the measuring drum and then hangs down the face of a vertical 
plate tangential to the drum, at the low edge of which is a horizon- 

knife, and close above this is a clamp board that is pressed 
against the plate by strong springs and holds the paper fast upon 
it whilst being cut. The clamp board is then withdrawn by a pair 
rPoccant nee levers pate by sa - ry Hes ed 

rings down a pair of pressing rollers, upon the causing the 

sheet of paper to be on orward to the extent of the forward 
movement of the drum. The pressing rollers are then released, 
and the clamp board is simultaneously pressed on to hold the paper 
during another cut, whilst the measuring drum takes its back- 
ward movement free of the paper and ready for the next forward 
stroke. The exact speed at which this is done, so as to keep pace 
with the rate at which the paper is made, is regulated by the 
position of the driving belt upon a pair of counter cones, upon which 
the belt is traversed by means of a screw and hand wheel. 
The continuous sheet of paper before reaching the measuring 
drum is made to pass under a ‘‘dancing” roll, mounted in a 
counterbalanced frame, which by falling and rising alternately 
takes up the slack in the sheet of paper caused by the succes- 
sive stoppages for cutting. The cutting of the paper is effected by 
a knife attached to a horizontal plate, and working under the fixed 
knife before named with a sci-surs action, the cutting edge having 
a ‘*draw” or inclination of u4in. Motion is given to the knife by 
a pair of toggle joints connected to a crank, so that at the moment 
the sheet of paper isclamped fast the knife makes arapid chop across 
the paper, retiring at once out of the way of its next forward move- 
ment. The centre lines of the toggles and cranks are so adjusted 
that the forward cutting motion takes place in much less time than 
the backward stroke. By this means sheets up to 40in. length can be 
cut ; and if a greater Jength is required, the connecting rod actuat- 
ing the knife is transferred to a second crank driven at half the 
speed of the first‘one. The paper is then measured down twice 
for each cut of the knife, but as the cutting motion would be toc 
slow at a aniform speed of the crank shaft, this is driven by - 
eccentric gearing giving a rapid iotion at the cutting part of the 
revolution at the expense of a slow motion at the other part. The 
motions in this machine being all positive, and the paper bein 
actually at rest whilst being cut, the result is great accuracy o 
work however fast the paper may be running ; but in the case of 
water-mark papers, where it is necessary to — the device in a par- 
ticular part of each sheet, it is almost impossible to set the cutter 
so as to work exactly as fast as the paper-making machine, and the 
water-marks would consequently be apt to get out of place. To 
obviate this, a second smaller clamp board to be worked by hand 
is fitted just above the first one, and by it the r may be kept 
from passing down in front of the knife, so that a strip of any 
width can be cut off; the slack that gathers behind the hand 
clamp being pulled back in the return stroke by the drum, which 
thus takes as it were a fresh point of departure, The only diffi- 
culty in working the cutting machine is getting rid of the 
electricity which is so largely developed by the drying of 
the paper. Short and light sheets decline to fall from the measuring 
drum unless the electric fluid is dispersed or conveyed away by 
conductors arranged for the purpose ; but whatever paper can be 
got through it, is cut with great precision and at any speed. The 
cutting machine is frequently mounted on wheels placed — 
rails, so as to be run forward out of the way when it is desired to 
reel the sheets for wall papers or for continuous printing. 

The Ogi Paper Mill is driven by steam power, and the steam 
for all purposes is ~ lied at 60 1b. pressure by three boilers, 
5ft. 9in. diameter and Tt. 4in, length, with single furnace flues 
terminating in seventy-six 3in, tubes. The main engine is hori- 
zontal condensing, 25in. by 30in. cylinder, running at sixty revolu- 
tions per minute, and indicating 140-horse power when cutting off at 
a one-fourth stroke; the fly-wheel, 19ft. 4in. diameter, is geared and 
drives two mortice pinions, 6ft. Gin, diameter, ontwolinesof shafting, 
iving motion to all the preparing machinery and to a 5in. centri- 
ugal pump, raising water from the river into a tank 25ft. square, 
sheslow a brick tower 26ft. high. The supply for the paper- 

ine is by a separate Zin. main from this tank, as it is 
specially important for the flow of water there to be uniform and 
unchecked. 


The paper-making machine is driven by a 10-horse power grass- 
hopper e, with 11}in. by 24in. cylinder, running ats uniform 
orty-five revolutions per minutes, and controlled by a 
sensitive Porter's governor. The engine drives by a belt, from a 
turned fly-wheel 8ft. diameter, those portions of the machine 
preceding the formation of the paper sheet which run at constant 





speeds, or at that do not necessarily vary with the 
rate at which the paper is formed ; but the re i of 
the machine is arranged to be driven at different means 
of four pairs of 


change wheels, which are fitted on to the sligh 

ical overhung ends of the shafts. The four Siemets teal 
thus given to the first press roHs are 134, 20, 26, and 32 revolutions 
per minute, corresponding to a make of 49, 73, 95, and 117ft,, per 


M 





ee aoa ae 


Nan 


‘minute of the continuous sheet of paper. 
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All the subsequent 
portions of the machine, including the final cutting ine, are 
driven from the shaft of the first press rolls; and the effect of 
this arrangement, which was suggested to the writer by Mr. 
T. Leigh, at one time manager of the Stowmarket paper mill, 
is that an adjustment of the rate of speed at any part of the 
machine leaves the speeding of the several sections following 
unaltered in relation to one another, and consequently the 
machine is very easily managed, as has been demonstrated b 
the facility with which Japanese and Arabs have been rat 
to work it. The minute alterations of speed that are necessary 
from variations in the nature of the paper are made by 
glueing on bits of felt to the faces of the belt pulleys ; and although 
this seems a rude method of regulating so nice a matter as the 
speeding of a paper machine, in practice it is found to answer 
better than an ~ Md of expanding pulleys that has yet been de- 
vised. The exhaust pipe of the engine is fitted with a loaded valve 
putting from 5 lb. to 10 1b. pressure on the exbaust steam, which 
is thus used advantageously for heating the drying cylinders ; a 
small branch from the main steam pipe gives the means of supple- 
menting this exhaust steam by direct steam from the boilers. In 
the arrangement of the several portions of the machine all the 
handles and adjustments that have to be used during the running 
are placed on the same side—the hand-side—so that the atten- 
ants have no occasion to go round to the other side, on which 
all the gearing is collected, except for changing or adjusting 
speeds, 

The machinery for the mill was ordered in August, 1873, and it 
was shipped to Japan in June, 1874; and the mill was got to work 
and paper made in August, 1875, There was not any portion of 
the machinery of any consequence damaged or lost, and great 
credit is due to Mr. Frank Cheesman, by whom the erection of the 
mill and machinery was carried out in a remarkably short space 
of time, without the aid of any European mechanics, in an entirely 
strange country with a strange language. He has been favourably 
impressed by the intelligence and skill of the Japanese workmen 
with whose assistance the works were carried out, and by the high 
character of the native gentlemen to whom the mill belongs, The 
extent of the mill is 249ft. length by 104ft. breadth, besides the 
boiler house ; and a mill of this size is considered capable of pro- 
ducing from 15 tons to 20 tons of paper per week of 144 hours ; 
but this quantity is much affected by the quality and weight of 
the paper made, and the frequency with which the sizes and quali- 
ties are changed, as well as the management and the skill of the 
workpeople. 

Mr. Anderson, in reply to the president, said the only remark- 
able things about the mill were the knotters and the cutting 
machine, which were the joint invention of Mr. Amos and Mr. 
Clarke. » The cutting machine presented mechanical arrangements 
of that peculiar elegance and nicety which might be expected from 
a gentleman of Mr. Amos’s well-known ability. Two similar 
machines had been erected in Egypt, and the Arabs learnt to work 
them without the least trouble. If such a mill had been erected in 
this country, skilled workmen would have been employed for 
boiling the rags, attending to the beaters and washers, preparing 
the stuff, &c.; but Mr. Cheesman had, with the assistance of Mr. 
Bottomley, whom he found in Japan, succeeded in producing the 
paper withoat the aid of any European or skilled artisans at all. 
The only fault that was now complained of in the mill was that 
the fall quantities expected were not yet produced, but all paper 
makers knew that it was not very easy to get a mill of this size in 
thorough work in two or three months, even with experienced 
workmen. 

Mr. Amos said he was the first to produce the system of boiling 
rags under high-pressure steam. Various kinds of boiling were 
used previously, such as old Manchester kiln, but he was sure that 
the boiler which had been described by Mr. Anderson was the 
best adapted for a paper maker's purposes, Mr, Cheesman’s name 
had been referred to, but with scarcely enough commendation. It 
was no easy thing to start a paper machine, even in this country, 
where. skilled men could be obtained; but Mr. Cheesman had 
succeeded without trained men in a country where it was very 
difficult for him to convey his: ideas to those who were working 
under him. ‘ 

Mr. Cowper said the first machine for cutting long sheets of 
paper was invented by his father. It was not such a perfect 
machine as that described in the paper, but it it had the same 
essential elements. There were circular shearing knifes on the 
shaft to cut it longitudinally, but instead of having a drum with 
knives for pushing the paper round, the paper was lifted so as to 
take up the slack, and then the sheet of paper was dropped straight 
down. It was then clamped, and the knife went through it. The 
action was horizontal instead of vertical, but in those days the 
paper was not dried so thoroughly as now, and a plain scissors 
knife would not cut it well, and the knife was a saw blade with a 
number of acute angled teeth, each tuoth being sharpened like a 
lancet, so that as the paper was held firmly between the clamps 
the points perforated the paper and cut through it. The cut was 
not nearly so perfect on the edge as the scissors cut. 

Mr. Amos said thut one of Mr. Cowper’s father’s cutting machines 
was formerly under his charge at Hatfield paper mill. There were 
only four drying cylinders and the speed then was abont 24ft. a 
minute. In the machine described in the paper there were ten 
drying cylinders, and the speed was increased from 24ft. to 70ft. 
or 80ft. per minute. In Mr. Cowper’s machine the knives were 
large in diameter and fixed upon very small shafts. The result 
was that the shafts vibrated, but when the size of the knives was 
reduced and that of the spindles increased from 1in. or 2in. to 44in. 
in diameter, there was no vibration of the shaft. By the present 
method he had seen large wads of paper cut with the ends as true 
as those in a pack of cards that had been ploughed. 

Mr. Cowper said the bellows knotter was no doubt an improve- 
ment upon the old rapping knotter. 

Mr. Amos said he had seen several rapping knotters at work in 
Scotland, but the objection to them was that asthe pulp passed into 
the centre of the knotter and came out through the axis, a residue 
was left in the trough. He once devised another form of knotter, 
but the idea was never thoroughly carried out. It was a mode of 
forcing the pulp to ascend. It was tried at a paper mill near 
Plymouth. It worked in the most beautiful manner. The only 
objection found to it was, that as there was no agitation of the 
stuff as it came off the knotter, some of the fine flour of the pulp 
gathered round the sides and formed little clots and dropped off. 
No doubt that might have been remedied if he had gone on to 
complete the machine. 

Mr. Cowper said there was also a knotter of a circular form. 

Mr. Anderson, in reply, said that Mr. Joynson had put up one 
of the square knotters at a cost of £1000, but it was apparently so 
weakly constructed that in revolving the joints between the plates 
opened more or less, and every time they did so they jammed in a 
certain quantity of fibre, which gradually made the thing unusable. 
The stuff in the vat in which they worked got thicker and 
thicker, and this was fatal to anything like regularity of work. If 
the better class of paper were required, the regularity must be 
ebsolute as far as possible. The knotter with the upward flow, 
which Mr. Amos had referred to, was adopted at the Stowmarket 
Paper Mill and answered very well, but was wholly unsuited to 
straw. The common round rapping knotter was the best for 
straw. 

A paper “‘ On the Yield of Wells Sunk in theChalk in the Central 
Portion of the London Basin” was read by Mr. Easton. The chalk 
under London is always spoken of as taking the form of a basin ; 
and this is strictly correct, as far as regards both its configuration 
of surface and lines of stratification along sectional lines from 
north tosouth. But it resembles a basin with a lip or spout to it 
in the other direction from west to east, the spout or outlet being 
the valley of the Thames below Woolwich, where the river, after 





passing —<— the iary strata, resumes its course through the 
chalk itself. ere it not for two disturbing causes, it would be 
easy to trace the rai from its poiat of reception into the chalk 





to its outlet into the Thames, and so on to the sea; and an 
approximate estimate might be formed of the quantity so passing. 
But, in the first place, it is very difficult to determine the amount 
of obstacle offered by the deflection of the chalk to such a depth 
as it assumes under the tertiary strata, adepth varying from 10Uft. 
to 300ft.; and in the next place there occurs a great fault in the 
strata on the eastof London, which has a very marked effect upon 
the outflow of the water. ‘ 
+ The fault, combined with the fact of the chalk being disturbed, 
has caused a sudden alteration in the level of the water in the 
chalk ; for whereas in the wells of Bermondsey on the south of the 
Thames, and Whitechapel and Shadwell on the north, the normal 
level of the water is from 70ft. to 90ft. below Trinity high-water 
mark, the wells at Greenwich and those of the Kent Water Works 
on the south, and at Grays and other places eastward of the fault 
on the north side, have their normal water-line generally at about 
mean-tide level, or about'10ft. below Trinity. : 

The other disturbing element in the flow of the water, as dis- 
tinguished from the phenomena to be observed in what the writer 
will term pure chalk districts—such as the Brighton Downs, for 
example—is that described by Professor Prestwich: ‘* With 
reference more particularly to the condition of the chalk underly- 
ing the tertiary strata, it is evident, in the many movements of 
elevation and depression which the crust of this part of the earth 
must have undergone, that those strata which form the immediate 
surface must have been far more shattered and fissured than those 
which are covered by a great weight of superincumbent deposit ; 
the one portion would be extensively fissured and creviced, whilst 
the other would remain comparatively unbroken and entire. 
Therefore we cannot expect to find in the deep-seated mass of 
chalk beneath the tertiary strata the same facilities for the trans- 
mission of water as those which evidently exist in it where it 
constitutes the surface of the country.” : M 

Were it not for these disturbing elements, the flow of water in 
the chalk under London would doubtless follow more closely the 
general laws which govern it in pure chalk districts. But whereas 
the main body of water at Brighton runs into the sea underground, 
and only the surplus water finds its way into the open country, 
in the case of the London basin there is good reason for supposing 
that the great bulk of the rainfall on the chalk and strata feeding 
the chalk, situated in the westward of the fault above mentioned, 
runs out at these streams, and that only a comparatively small 
portion finds its way into the chalk under London. This view is 
strongly corroborated by the fact that, whereas in London proper, 
where the chalk is covered with thick tertiary deposits, it is rare 
to meet with any well which will yield more than from 300,000 to 
600,000 gallons daily, there is only one well the writer is acquainted 
with doing more than than this, namely that of the Government 
Water Works in Orange-street, the wells and boring of the Kent 
Water Works give quantities varying from 1,000,000 to 5,000,000 
gallons daily. 

The disturbing causes have produced also another result in the 
case of the London basin, namely, the uncertainty of finding water 
in any quantity. This is particularly shown by the difference in 
the yield of the well at Trafalgar-square and at Combe and Co,’s 
Brewery in Long Acre, the former giving above 600,000 gallons daily, 
whereas the latter at the distance of little more than a mile does 
not afford a supply of one-tenth the amount, although the water 
level is lowered very considerably more. It is very difficult to 
determine also how much of the water obtained from the wells 
sunk through the tertiary strata into the chalk-is derived from 
the chalk itself, and how much from the sands between the plastic 
clay and the chalk. At many places the quantity from the sands 
is very much in excess, as, for instance, at Truman and Hanbury’s 
Brewery, where out of a daily yield of 120,000 gallons only 10,000 
gallonsor one-twelfth of the whole, comes from the chalkitself. The 
writer’s opinion is that in every well sunk in the centre of the 
London basin, where the chalk is covered by the tertiary sands, 
thereis a very considerable admixture of water from these sands with 
the chalk water proper, if indeed this admixture is not quite general 
all over the district. The chief reason for coming to this conclusion 
is that, whilst the analyses of water derived from denuded pure 
chalk invariably shows a hardness according to Dr. Clark’s test 
of from 14 to 18 deg.; arising to a very great extent from the 
presence of carbonate of lime and toa smaller extent from chloride 
of sodium, the water obtained from boreholes or wells sunk through 
the tertiary strata is generally soft, and varies from 3 deg. to 8 deg. 
This does not arise from the absence of mineral matters in solution, 
so much as from the presence of alkalis which neutralise the 
hardening effects of the salts. Thus, whereas the average analysis 
of pure chalk water would be somewhat as follows :— 

Carbonate of lime .. .. «2 «os 


elke 13°00 gr. per gall. 
Sulphate of lime .. .. oo .. of of of 1°20 - 
Chloride of sodium .. . ss oe «+s «+ oe 2°50 ” 
Silica Pig gy 100 
17°70 


or say 18 grains per gallon, the average analysis of the deep-well 
water under the tertiary strata would be :— 





Carbonate of lime .. co 08 ce 3 to 8 gr. per gall. 
Carbonate of magnesia .. .. .. «. If, 2 * 
Carbonate of soda.. .. .. .. «. « 6 ,, 18 ea 
Sulphate of soda... .. .. .. « « 2%, 6 a 
Sulphate of potash a ee eee ee ja 
Mak ce tea) ds we. on be ve oo. BH gid °° 
Chloride of sodium .. .. .. .. «. 10 ,, 20 se 
46 68 


or from 40 grains to 70 grains per gallon. 


Another point to be observed in connection with all these wells 
is that the level of the water in them is steadily lowering, as the 
sinking of new wells in the district causes a larger amount to be 
drawn from the strata, This has been observed in nearly every 
well which has been steadily worked; and several cases are known 
where wells have become disused, owing to their having run dry. 
From all these facts the writer draws the conclusion that the 
passage of the water through the fissures of the chalk under the 
tertiary strata is very much impeded ; and that, although there is 
an immense surplus of rainfall percolating into the chalk allround 
London, comparatively little finds its way into the chalk beds 
beneath the centre of London ; and that what does so pass is very 
much mixed with water which has either come direct from the 
outcrop of the tertiary sands, and through them into the wells, or 
has in its passage from the upper levels of the underlying chalk to 
the lower parts of the stratum gone through some of those sands, 
It is evident that no great quantities of water can be expected 
under London itself, certainly not more, in th2 writer’s opinion, 
than will be wanted for manufactories and large consumers ; and 
that any great addition to the general supply of the metropolis 
from the chalk must be looked for from the outlying districts where 
that stratum is denuded. 

Mr. Easton drew attention to a peculiarity in the rise and fall 
of the wells at Brighton during the past three years. This year 
there had been two great jumps up, arising no doubt from the 
enormous rainfall of last July and November. 

Mr. Cowper said he had a section of London through a large 
number of the wells, showing the depth of water. It was taken 
some years ago, and he could quite corroborate what Mr. Easton 
had said, that the general level of the deep wells throughout London 
was decidedly lowering. 

The President asked Mr. Webb if he could give some informa- 
tion about a very peculiar well at Kentish Town, 

Mr. F. W. Webb (of Crewe) said it had been pumped dry this 
year. It was then deepened, and a fresh supply obtained. It 
yielded something like 100,000 gallons a day. It was too soft for 


locomotive purposes, unless the engine was sound and perfectly 
clean with no accumulation of lime; if the water was used priming 
would take place and throw all the water out of the boiler. 

Mr. Clay, of Liverpool, asked Mr. Kaston whether at Brighton 
there was a tendency for the water to become salt from the pres- 
ence of sea water, In Liverpool, where the rock was sandstone, 








nee eens eines that direction. A well was sunk at 
the south end of Liverpool, and within five years the water was so salt 
that it could not be used for boilers. Another well was then sunk 
150ft. further away from the river, and that also became salt in a 
short time. Next, they went to the other side of a small fault, 
hoping that the fault would cut off the salt water from the river, 
but there proved to be a connection through the fault. A fourth 
well was sunk, with a 12in. bore hole, deeper than the bottom of 
the lowest part of the Mersey, and the upper part was tubbed out 
as Shemeahig as possible. ps i however, still found that the 
water was salt, and the height of the tide could be known by the 
rise and fall of the water in the well. 

Mr. Charles Hawksley thought the second rise in the water at 
Brighton this year was due rather to the rainfall last February 
than to the second heavy rainfall during 1875, as the lapse of time 
between November last and the date of the second rise was greater 
than the usual interval, 

Mr. Amos said at the well referred to by Mr. Webb an arrange- 
ment was made with the canal alongside, a double-acting pump 
was put up with ate outlets and inlets, so that water was taken 
from the canal and put into the tank for the locomotive, and the 
return stroke took water from the well and put it into the 


canal, 

Mr. Webb said that for a long time the well had only yielded 
sufficient water to supply the two hotels, the Euston and the 
Victoria, and there had been none to mix with the canal water. 
A short time ago he sank a well at Carlisle on the land side of the 
dip in which Carlisle was situated. He had previously anal; 
the water at the prison, which was derived from the sea side of 
the dip, and while that water had 12 grains of salt to the gallon, 
the new well had only 14 grains. 

Mr. Spon said he was decidedly of opinion that more than one 
main fault ran through the London district, particularly in the 
south-eastern division. He was not at all sure that the long line 
which Mr. Easton seemed to think was a single fault was not really 
a double fault, and if that were the case there was no reason 
whatever why other faults of similar description should not exist 
to a certain extent that would explain the apparent inconsistency 
of one well yielding a good supply of water, while another in 
immediate proximity, and perhaps at a more advantageous 
distance, yielded comparatively little. There was a notable 
instance of this on Stockwell-green, where there was a brewery 
on each side. The two wells were about 100 yards apart. 
One was sunk 211ft. in tertiary strata and 150ft. in the 
chalk, and yielded about forty-six gallons a minute. The other 
was sunk 210ft. in the tertiary and 100ft. in the chalk, and only 
yielded 30 gallons per minute. There was a great difficulty in 
ascertaining the actual yield of many of the wells in London. 
They were sunk in most instances by private firms, often at great 
expense, and the proprietors did not like outsiders to know the 
yield, lest it might become known to others in the same business, 
Sometimes one partner would even keep it secret from another, 
He had hoped that Mr. Easton would have said something more 
about the yield of a good many of the wells in tae London basin ; 
but probably he experienced the same difficulty in obtaining the 
information. It was stated many years ago by Professor Prestwich, 
who paid considerable attention to the subject, that, so far as he 
could ascertain, the average yield of the principal wells in the 
London district was from 80 gallons to 120 gallons a minute. His 
own experience, however, was that the yield, under most circum- 
stances, amounted to more than 100 gallons per minute, A person 
was fortunate if he came across a fissure and got more than that, 
He wished to ask Mr. Easton what he supposed the level of the 
water in the wells in the London basin was at the present moment, 
The flow through the fissures was, of course, very large, but it 
was very much impeded when the fissure narrowed and then 
enlarged, and then narrowed again. When well sinkers in the 
chalk found a fissure they invariably followed it up, and endea- 
voured to enlarge it as much as possible, and in nine cases out of 
ten the enlargement gave them an increased supply. 

Mr. Easton in reply said every one who had had experience in 
pumping water from the chalk under London knew that there 
was a depression of the water, as mentioned by Mr. Cowper. At 
the Bank of England a constant record was kept which showed 
the fact. Messrs. Clowes’ well was constantly going down, and the 
pumps had to be lowered. Covent Garden Market had to be 
abandoned because the water was getting away from the reach of 
the pumps. At the Club-chambers in Regent-street there was 
also a depression. Of course this gradual lowering was the natural 
consequence of more wells haviog been sunk. There was no risk 
of the water at Brighton or Ramsgate getting salt if the wells were 
sunk to a proper depth. The tunnels were put down to the level 
of low water mark, and the water had a certain gradient for the 
interior of the country, so that the pressure of the fresh water 
drove back the sea water. In Liverpool, however, the case was 
totally different, for the wells were more than 100ft. or 150ft. 
below the level of the Mersey. With regard to Mr. Chas. Hawk- 
sley’s observations about the variation at Brighton, the rise 
generally took place three or four months after the greatest mass 
of the rainfall. He had hoped to give the meeting exactly what 
Mr. Spon had asked for, namely, a list of the wells, and the levels, 
but he found it absolutely impossible to get anything like reliable 
general information, a great many people gave him the figures 
asked for, but a great many others said, ‘‘No thank you, we had 
rather not.” He therefore had not drawn up a table, which 
unless it was quite complete could not have been of very great 
service. He agreed with Mr. Spon that until they got to that 
part of the chalk which was denuded, as at Deptford, more 
than 100 gallons a minute must not be expected out of one 
well. He regarded that quantity as a general estimate, but 
here and there, as at Barclay’s, and at Trafalgar-square, the 
yield was considerably greater. He believed at Meux’s a dia- 
mond rock boring company had sunk to 930ft. without getting 
water. He was not able to give any reliable information at all 
about the level of the water in the wells, because it varied so 
much, and ia some cases where the water was much used it 
was never allowed to reach its normal level. He thought from 
70ft. to 90ft. below Trinity in the middle of London was about. 
the right thing. At Maidenhead it ran over the surface out of 
the chalk, and about Clevedon and Lord Boston’s place it ran 
into the river in the form of streams, 

A vote of thanks was passed to the council of the Institution of 
Civil Engineers for their kindness in granting the use of their 
rooms for the meeting, and the president then announced that 
the next meeting would be held at Birmingham at the end of July, 








Society ov Arts.--A conference on the health and sewage of 
Towns is to be held by the Society of Arts on Tuesday and Wednes- 
day next, under the presidency of Mr. Stansfeld, M.P. The object of 
the conference is to discuss existing information in connection with 
the results of the systems already adopted in various localities ; to 
elicit further information thereon, on gather and publish, for the 
benefit of the public generally, the experience gained. The intro- 
duction and discussion of untried sch will, therefore, not be 
permitted. Special pepers, which have been prepared at the 
request of the council of the society, will be printed and circulated 
at the conference. After the conference the society will issue 
a report on its results, and on the several returns and documents 
which have been prepared. The conference will meet each day at 
11 a.m., 2 p.m., and, if necessary, 8 p.m. The subjects for discus- 
sion are classified as follows :—(1) Water-carried sewage; (a) Sewage 
farms, with or without precipitation or subsidence, profit and loss; 
(>) Effluent waters, subsidence, precipitation, filtration ; (c) Pos- 
sibility of producing an effluent harmless to health. (2) Disposal 
of sludge. (3) Discharge of sewage into sea. (4) Dry systems ; (a) 
Pails, pans, boxes, earth, ash, and other closets, their influence on 
health, cost, &c. (5) Foreign systems; (a) Liernur and other 

ms, and the suggestions they offer, A visit will be paid to the 
in Drainage Works at Crossness, 
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RAILWAY MATTERS. 


THE Settleand Carlisle oy tty bat slp miles long, and has 
cost £50,000 per mile, or £3,600,000, It has steel rails throughout 
of 82 lb. per yard. j 

CapTaIN PyE, manager of the Rajpootana State Railway, lately 
fell from the engine while travelling on the line, and sustained 
severe injuries on his head. 

AN iron rail of T pattern, which has been in constant use on 
the Dayton and Michi road for nineteen years, was recently 
taken out of the track and will be sent to the Centennial. 

GREAT inconvenience continues to be felt in consequence of the 
want of passenger communication between the Great Northern and 
Great systems at Hertford. At present persons studying 
Bradshaw are misled by that apparent but unreal connection of 
lines in one station, which consists of the great difference of one 
mile and a-half from terminus to terminus. So travellers arrive at 
a full stop, suddenly, with vexation. 

Ar the meeting of the North-Eastern Railway Company, to be 
held to-day, the directors me to ask the shareholders to 
authorise the raising of additional capital to the amount of 
£2,180,000 by the creation of stock bearing a preferential dividend 
at the rate of 44 per cent. per annum until the 3lst of December, 
1882, and afterwards at the rate of 4per cent. per annum in 
perpetuity. The stock will thus rank in all respects along with 

hat created at the special meeting on the 5th of November last. 

THE Railway Commissioners have a, po of the agreement for 
the working of the Sirhowy line by the London and North Western 
Company. The bill for the absolute purchase of the line by the 
North-Western will be in committee in a few days, and there is no 
doubt that the action of the Railway Commissioners in approving 

_ of the arrangements already entered into will go a long way to 
insure its success, The freighters are, as might be expected, 
strongly in favour of the North-Western having every facility to 
compete for the traffic of the Sirhowy Valley. 

TuE Swiss Government, a correspondent writes, has formed the 
project of an international railway conference, which is to meet 
periodically. The first conference, which is to be held at Berne 
next August, is to discuss the question of the wr, of rail- 
way companies with regard to the ——— of luggage vay toe 
as the laws on this subject are very different in the di t 
countries, and as it would be very desirable to arrive at a uniform 
legislation. France, Germany, Belgium, and Holland have received 
the proposals of Switzerland favourably. 

THE Government of Nova Scotia invite tenders until the 4th of 
July for the construction of a railway of 4ft. 84in, gauge from 

New Glasgow to the Strait of Canso, a distance of about seventy- 

five miles, including steam ferry across the strait, about a mile 

length ; and thence eastwardly to a point in Cape Breton, on the 

Bras d’or Lake, not exceeding thirty-five miles additional. It is 

estimated that ‘‘ the railway, now complete and in running order, 

from Truro to Picton, fifty-two miles in length, will be transferred 
as a bonus to any person or company undertaking to construct the 
road ; also 150,000 acres of crown lands,” 

On Tuesday morning, as the 11.15 Metropolitan District train 
from Hammersmith was about to start for the Mansion House, 
there was a loud report, followed by the escape of a large quantity 
of steam at a high pressure. When the vapour cleared away it was 
discovered that the top of the “dome” was blown away, nobody 
knew where. Very little damage was done in the station. The 
passengers left their seats and rushed away as far as possible from 
the exploded boiler. Some years since a similar accident occurred 
at Bishop’s road station to a Great Northern engine working the 
Metropolitan Railway traffic. In that case, however, considerable 
injury was done to the station roof. 

THE working of the old network of the Paris, Lyons, and Medi- 
terranean Railway wasattended last year with favourableresults. The 
rough receipts of the year were, according to Herapath, £10,553,978, 
or £107 5062 in excess of the corresponding amount acquired in 1874. 
While the receipts of the old network thus expanded last year, the 
working expenses declined to £3,957,162, or £269,324 less than in 
1874. It follows that the ratio of the working expenses to the 
traffic receipts, which stood in 1874 at 39°50 per cent., declined last 
year to 37°50 per cent. ; while the net profits of last year were 
£6,596,816, or £376,386 more than in 1874. The ratio of the work- 
ing expenses to the traffic receipts has been brought down to a 
remarkably low level; this satisfactory result is attributed to im- 
provements introduced into the various departments of working ; 
the full benefit of the reduction which has taken place in the price 
of coal will only be felt by the company this year. It should be 
remarked that all the details which we have just given refer to the 
company’s old network only ; upon the new network the ratio of 
the working expenses to the traffic receipts stood last year at 
69°08 per cent., as compared with 84°40 per cent. in 1874, 

THERE are now fourteen trains daily running between London 
and Edinburgh, as follows:—London and North Western, from 
Euston:—Six trains, (1) Depart, 5.15 a.m.; arrive, 4.40 p.m.; 
(2) depart, 7.15 a.m.; arrive, 5.50 p.m.; (3) depart, 10.0 a.m.; 
arrive, 8.25 p.m.; (4) depart, 11.0 a.m.; arrive, 9.45 p.m.; (5) 
depart, 8°40 y cen arrive, 6.50a.m.; (6) depart, 9.0 p.m.; arrive, 
7.50 a.m.; fastest train, 10h. 10m.; slowest train, 11h. 25 


m. 
Great Northern, from — Cross :—Five trains, (1) depart, 5.15 
a.m.; arrive, 8.35 p.m.; (2) de 10.0 a.m.; arrive, 7.25 a.m.; 


? 

(3) depart, 10.35 a.m.; arrive, Ras p.m.; (4) depart, 8.30 p.m.; 
arrive, 6.0 a.m.; (5) depart, 9.0 ry arrive, 7.40 a.m.; fastest 
train, 9h. 30m.; slowest train, 15h. 20m. Midland, from St. 
Pancras:—Three trains, (1) depart, 5.15 a.m.; arrive, 5.10 p.m.; 
(2) depart, 10.30 a.m.; arrive, 9.15 p.m.; (3) depart, 9.15 p.m.; 
arrive, 7.45 a.m.; fastest train, 10h. 30m.; slowest train, 11h. 
55m. It will be seen that, as regards Edinburgh, the fastest 
train—that from King’s Cross—runs there in 9h, 30m.; the next 
fastest, from Euston, is 10h. 10m.; and that from St. Pancras is 
10h. 30m. As regards Glasgow, the fastest train runs from Euston 
in 10h. 30m., while both from King’s Cross and St. Pancras the 
fastest train takes 10h. 50m, 

THE Philadelphia Zimes of April 20 says :—‘‘A trial of the 
Woodbury steam street car took p) yesterday afternoon on the 
line of the Market-street Passenger Railway, in the presence of 
Mayor Stokeley, the members of the city councils and a number 
of railway officials. The invited guests assembled at Forty-first and 
Haverford-streets, and gave the car a thorough inspection. It 
will be remembered that the West End Passenger Railway Com- 
pany contracted with the Centennial authorities to run noiseless 
steam cars through the exhibition grounds. It was also designed 
to run cars of the same make upon the streets of West Philadel- 
phia. The Remington-street car was tried, but the machine, 
although it worked satisfactorily on a straight track, could not be 
taken around sharp curves, the test in the presence of the city 
authorities proving a failure. This difficulty is surmounted in the 
Woodbury steam car by a simple yet ingenious = The engine, 
which is vertical in its action, is built with the boiler upon a turn- 
table resting on the axles of the fore wheels. The rear wheels also 
act upon a turn-table. The engine room of the car is built around 
the machinery, and in turning a curve the engine and boiler turn 
with the fore wheels, The smoke and steam are consumed by 
exhaust pipes, so that one of the most serious objections raised 
against the introduction of steam in street cars a to have been 
overcome. The car travelled yesterday from the depét at Forty-first 
and Haverford to the Centennial concourse, thence down Market- 
street to the Public Buildings and back to the depét, without 
frightening any horses. The islature has been petitioned to 
permit the use of the cars on the Market-street line to accommodate 
the public during the Centennial season. The Senate has alread: 

favourably upon the request. The assent of city coun 
will be necessary, and it was to show the members of those bodies 
the practical workings of the new street car that the trial of yester- 
day was given,’ 





NOTES AND MEMORANDA. 


An American contemporary informs us that Dr. Heeren recom- 
mends the following plan for ey iron wire a silvery appearance. 
The wire is pacer by immersion in sulphuric acid, in which a 
piece of zine is suspended. The wire is then placed in eontact 
with a plate of zinc in a solution of two parts tartaric acid in 100 
water, to which three parts chloride of tin and three parts soda are 
one so wire remains a —_— bi —_— in be bye = sur- 
aced by polishing or passing ugh a draw-plate. Spiral wire, 
or any ioned iron, can be surfaced according to this plan. 

THE amount realised for the residual products sold by the various 

works of London brings in to the different companies about 
half a million sterling, and consists of about 124 million gallons of 
tar, one million chaldrons of coke, 130,000 chaldrons of breeze, and 
over 200,000 butts of ammoniacal liquor. In the provinces there is 
also a large quantity of these waste substances disposed of by the 

companies, Were the whole of the ammonia produced annually 
Fou coal in London alone to be collected in its perfectly pure and 
dry condition, the yield would amount to approximately tons. 
If all the ammonia now lost in the coke manufacture were to be 
utilised, instead of being wasted as at present, it could be sold to 
the consumers at nearly one-half of its present price, 

AccoRDING tothe American Manufacturer, the largest nickel 
deposit known is opened near the Gap in Lancaster Co., Pa. Nickel 
was discovered there about the year 1856, though copper, which is 
taken from the same mine, was known in that locality seventy 
years ago. The ore has a grey colour, is very heavy, and so hard 
that it is mined entirely by blasting. After the ore has been broken 
into small fragments it is put into kilns holding eighty or ninety 
tons each, and subjected to heat promee at first by the burning 
of a small quantity of wood, and continued by the conversion of 
the expelled gas. It is then putintoa smelting furnace and under- 
goes a treatment similar to that of iron ore. The product resulting 

rom this treatment is reduced to powder by passing it between 
icon rollers, and then shipped to Camden, N.J., where a complete 
separation is made of nickel and copper. The — of pure nickel 
averages over 2dols,a pound. From 400 to tons ef ore are 
taken from the mine per month, and the mining and working of 
this requires the labour of 175 hands, 


Dr. G. STUERMER, of Bromburg, Prussia, has for some years 
collected statistics of the length of railroads throughout the 
world. The following summary for 1875 is given by the American 
Railroad Gazette, Some corrections have been made for the United 
States and Canada :— 


EvuRore. 
Opened Total at close 
Country. in 1875. of 1875. 
Germany oo 0 oe ce co = LMOB te te 17,372 
Austria... oc. oe spice. ac 467 ae ee 10,792 
Great Britain .. .. .. 2. a. 250 16,999 
PRE Ne AL ee 573—titaa 13,414 
Belgium ‘ on 6. ee 2,167 
Holland — 6 a 1,011 
Luxembu _ eo 166 
Switzerlan 283 « 1,293 
1 1 hh Sika th 196 «|. ae 
ae ah st OR RY 169 8,602 
a ares 6o 641 
Denmark .. .. «. « 130 783 
Sweden bation 406, 2,465 
DOWRY, i.n0.: 09 ues — . 810 
Russia in Europe .. 81 11,525 
Turkey in Europe .. _ 955 
OCR 5 nS, 168 766 
aa ea oa Pal Pee a Py 0 . 4 
Totalin Europe .. ant MON ae a 88,745 
AsIA. 
Russia in Asia we 623 
Asin Minor. oe ase) (iss ine 47 249 
Hindostan Oey emit en ee 216 6,489 
Seiad rege 82 
WC ee cas’ os ss" 0 — 162 
CaaS an er Obes - 38 
Totalin Asia .. 567 7,643 
‘ Norta AMERICA. 
Gotta: isa)! eli! Mi ee i Secs Ce ee 9s 
United States .. oo) oa MONS i a a TS 
Mexico .. .. ES 50 2 377 
Total atatae 1595 $5: jent Gate LG 


Dr. Stuermer notes no additions tothe mileage of any country 
in Central or South America, Australasia, or Africa in 1875; but 
there probably were some railroads constructed in South America 
— oe year. The total mileage of each of these countries is 





given below. 
AFRICA. 
ers ee eo ce 0 (60 oe jee) pe). OOe 
TOGM.. sv) «6 te. é a: ea ee, ae Kes ya ee 
Cape Colony .. .. 65 
Mauritius .. « .. 64 60 eo 00 100, ne see 
Total in Africa .. di abet ee 1451 
CENTRAL AMERICA AND West INDIES. 
Homiures- > io he be os ee PST ee A 56 
Costa Rica o “06 29 
MU ee oe. wa de > Sa ga fee hn poeeiay see axe uaa WOO 
aa, SOE RE? De ee aa a ey pe er a ey 
Colombia (Panama Railroad)... .. .. 1. ve se ee ee 47 
“859 
SouTH AMERICA. . 
Venezuela... hous eberme « payweeri dats bape dea 8 
British Guiana ne 60 
B eo se oe oe se 831 
Argentine Republic .. ee . 937 
Touuey peice ap. 06 ME Es Gl" te 190 
MEORUAT 4. 00:/ soy joni teh to! 86! ee" lee 45 
Chili 60. (a) 5:00)) 5004 wor we Liem wd ies 618 
URS) cans. Fics b0ci bade pines EST Ok 962 
Total in South America.. .. 3701 
AUSTRALASIA. 
Victovia .. -s. «e eer 563 
New South Wales 405 
Queensland .. .. .. ° 268 
South Australia .. .. . 196 
West Australia .. .. 40 
Tasmania ‘ 45 
New Zealand oe as ist. a dead ea dele 
Pee os ee $e) igediae .e@tp wey: oe 2 
Total .. ie bia 1752 
SumMary. 
Opened, Total at end 
in 1875. of 1875. 
Europe 4347 88,745 
Asia .. eo ee 567 7,643 
at de a i tale an ~~ «4 1,451 
North America .. .. .. «- 1595 ° 79,397 
Central America and West Indies a ‘ 557 
South America .. .. .. 4. — ° 8,701 
Australasia — ¥ 1,752 
Total 6509 e ce co os 188,248 


of the railroad mileage of the 
tes, 434 cent. in North America, 454 
per cent. in all America. Europe 484 per cent., Asia little 
more than 4 per cent., Africa about # of 1 per cent., Australasia less 
than 1 percent, The United States constructed more than any 
other country in 1875, though less in proportion to its extent than 
many others, and less in proportion to its population than some. 


*A large amount was constructed in 1875, but we are {not able to say 
how much, 


Thus it appears that 40} ver cont. 
world isin the United Sta : 
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Sm WILLIAM ARMSTRONG has nearly completed the first of his 
100-ton guns for the Italian Government. It will be bored to 17in. 
calibre, as originally intended, and lygrooved, the projectile being 
rotated by a sort of gas check at the ase. 

THE first steamer of the new line between New York and San 
Francisco, established by the Panama Transit Company in the inte- 
rest of the Panama Railroad Company, has sailed from New York, 
and arrangements have been made to continue the line regularly. 

THE Richmond Select Vestry have voted £2339 odd for the pur- 
chase of an old brewery, the site of a proposed artesian well, the 
water from which it is intended to pump up to a reservoir in Rich- 
mond Park, about to be constructed with the approval of her 
Majesty’s Office of Works. 

THE builders of Southport, who have a dispute with their 
joiners, are about to import from Germany 100 men, who will 
accept 7d. per hour, though the Southport joiners will not work 
for 84d. per hour. A number of joiners have also arrived in the 
town from Ireland to take the places of men on strike, 


Tue Belgian minister of public works has given out an order for 
fifty locomotives on the express condition that no foreign materials 
are to be used tn the construction of the engines. The order has 
been divided between M. Carels, of Gand, the Belgian Construc- 
tion Company, the Haine St. Pierre Company, the St. Leonard 
Company, and the Belgian Colliery and Metallurgical Company. 

At the monthly meeting of the Surbiton Commissioners, on 
Monday evening, a letter was read from Messrs. Frere and Co., 
solicitors to the Thames Conservators, stating that they had been 
instructed to inform the commissioners that after the lst day of 
July they intended to take proceedings against them, and all other 
persons and sanitary authorities who had not complied with the 
notices served upon them to discontinue the flow of sewage and 
other offensive matters into the river Thames and its affluents, and 
whose time, stated in the notices, would have expired, and they 
were further instructed to proceed without further notice. 

THE eighth annual congress of delegates of co-operative socigties 
throughout Great Britain and Ireland was held in Glasgow this 
week, Professor Hodgson, of the Edinburgh University, delivered 
the inaugural address, on Monday, discoursing with great ability on 
capital and labour, co-operation, and credit. On the two followin 
days papers on various phases of co-operation were contributed an 
discussed. It was stated that in England and Wales there are 810 
co-operative societies with a membership of 357,821, a capital of 
£4,151,634, annual sales amounting to about £14,000,000, with profits 
£1,070,000, and expenses of management £601,000; in Scotland 
216 societies, with 54,431 memers, £338,946 capital, £2,062,000 
sales, £155,000 profits, and £76,300 expenses of management. 

THE engineers on strike against piecework at Erith have now 
been out five months, and are still being maintained by their 
fellow-workmen throughout the kingdom, Several of them, how- 
ever, have abandoned the struggle and left the neighbourhood, and 
the remainder are now greatly concerned at tlte desertion of six of 
their number, who have gone in to work again on the employers’ 
conditions. Two of these were members of the strike committee, 
and the whole are pattern-makers. The strike committee, regard- 
ing the re-engagements as a withdrawal of the lock-out notice, 
have requested an interview with the firm to settle the dispute ; 
but Messrs. Eastons and Anderson, after conferring with the 
Employers’ Association, have declined any negotiation while the 
declaration against piecework exists, believing that such a principle 
would, if carried out, ruin the trade of the country irretrievably. 

AccoRDING to the Boston Journal of Chemistry, there is now 
produced a class of goods made entirely of cotton, but called 
merino, and which have the look of the latter fabric, owing to the 
woolly surface imparted to them in the process of manufacture, 
These goods are found both in the United States and Spanish 
American marketsin large quantities, especially in men’s under- 
shirts and drawers. To cause the cotton to resemble wool, it is 
scratched and the surface raised by a particular operation. On 
drawing out athread or twoand burning them in the flame of a taper, 
if the material be cotton it will consume to a light, impalpable, 
white ash, cotton being a vegetable fibre ; but if, on the contrary, 
it is wool, and therefore an animal fibre, it will twist and curl in 
the flame and show a black ash, accompanied by a smell which will 
at once indicate its origin. Cotton is now so-cleverly treated that 
it is frequently taken for silk—also an animal fibre—and the simple 
test referred to can always be applied when there is any doubt. 

Sir W. G. ARMSTRONG AND Co., of the Elswick Ordnance Works, 
Newcastle-on-Tyne, are, as is well known, constructing six 100-ton 
guns for the Italian navy. But very few details as to the mode of 
construction have yet been made public; we are indebted to 
Capital and Labour for the following information :—-The guns will 
be muzzle-loaders, and will consist of nineteen distinct pieces bound 
together by the gaa usually adopted at the Elswick Works. 
The barrel of each gun will be constructed of two lengths of steel, 
each length being about 16ft., so that the total length of the 
barrel will be over 30ft. The breech end of the barrel will be 
29in. in diameter, and the muzzle end 25‘39in. Special machinery 
has been applied to the manufacture of the guns. The process of 
boring the barrels, which are made of welded steel, is one of great 
difficulty and delicacy. The first bore put through the solid steel 
was 9in., the secoad 12in., and the thira 15gin. diameter. The 
centre tube will be bound by 15 different coils, on the principle 
introduced by Sir W. G. Armstrong, and the trunnion pieces will 
be no less than 6ft. 5Zin. diameter. 


THE following description of a new Mississippi river steamer,the 
Grand Republic, is taken from the St. Louis Globe-Democrat. The 
Grand Republic started on her first trip from St. Louis, Sunday, 
April 16. The hull is 350ft. in length, 101ft. in width ; beam 56ft. 
Sin. ; 54ft. Sin. floor ; hull, 104ft. deep in the clear. The boiler deck 
is 30ft. long, with 20ft. promenade guards on each side aad outside 
of the cabin. The main or saloon cabin is 270ft. in length, 30ft. in 
width, and 15ft in height. The cabin is very handsome, being in 
the Gothic style, or ted wi , scroll-work, Xc., 
thoroughly ventilated, with extra high skylights, with many passage 
ways from the cabin to the main and upper decks. Here is grandeur, 
comfort, good taste and almost everything else requisite to the per- 
fect enjoyment of life. The chimneys are 72in. in diameter, 76ft. 
high from the hurricane deck, and 113ft. from the water to their 
tops. The shafts are 26ft. long, 18}in. in the journals, four flanges 
on each, twenty-two arms in the flanges ; wheels 38ft. in diameter, 
18ft. bucket. She has capacity for 5000 tons of cargo, and stowage 
room for 15,000 bales of cotton ; will accommodate 400 first cabin 
and 500 deck passengers. Notwithstanding her immense size and 
carrying capacity, her draught of water is very light, being but 
33in. forward and 50in, aft. 


THERE was, says the American Manufacturer, a very interesting 
and conclusive experiment made with the use of the3in, pipes of the 
Columbia Conduit Company before they were in use for the trans- 
portation of oil by connecting them with a small gas well at Millers- 
town. From the time the gas was turned in to the time it ignited 
at Hammerville, Allegheny county, 32 miles from the well, was 22 
minutes ; of course it was impeded by the air, which had to be 
forced out of the whole 32 miles of pipe in that time. The amount 
discharged was at the rate of 161,000ft. per 24 hours, the noise or 
roar of the discharge alarming the people living in the vicinity, 
with no perceptible difference in the flame between the discharge 
end of pipe and at the well. The pressure at the discharge was 
49 lb., and at well 551b., a difference of only 6 lb. per inch after 
the connection with the weil. This, of course, is not in conformit 
with the theories and demonstrations of scientists, but the experi- 
ment was conducted under the care of two experienced engineers, 
viz., J. H. McElroy, of Pittsburgh Gas Company, and R. Young, of 
Allegheny Gas Company, and the facts can be relied upon. It looks 
as though some facts would have to be changed, or some tables and 
books on pneumatics and hydraulics will have to be revised. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ty agama our corre- 


SAFETY VALVES. 

Srz,—In answer to ‘‘ Boiler User,” in your edition of the 28th 
ult., I have no doubt but the difficulty arises from the steam 
forcing its way between the valve and valve face, thereby acting on 
a greater area, Su ing the valve to be 4in. inside valve seat, 
this would have an area of 12°56; with steam at 50 Ib., lever 30in., 
fulcrum 3in., 12°56 x 50 x 3+ 30 = 62°8 lb. weight of ball required. 
ey x ed the external diameter of valve to be 44in., the area would 
be 15°90—the lever and weight remaining the same—62°8 x 30 —- 
3 + 15°90 = 40°12, the pressure at which the valve would lift 

ing the above to be the cause. The valve ought to be ground 
absolutely dead to the curve inside of valve seat. If this is not 
the cause, he must calculate for the first kind of lever instead of 
the third. Rost. MELLOR. 

Mapperly Colliery, May 1st. 





S1r,—Perhaps you will allow me to answer your correspondent, 
** Boiler User.” The reason his safety valves do not in practice 
blow off at the calculated pressure per square inch is b of 


impossible to have averted a serious 
striking an illustration should be all 
— tar neecmet perenan vag: ue, 


— T hardly think so 


, 








A Sovicrror. | 
RAILWAY CAPITAL EXPENDITURE. 

Sir,—The amount of £2,514,951 expended on other lines requires 
notice, beceuse, although some portion was applied to lines not 
named in your table in last week’s issue, yet some could be 
included, and the total would be liable to diminution. It isa 
circumstance pot hitherto commented upon by economists, that in 
a period without speculation as much as ,000,000 should be 
expended in one year as an addition to the national stock. The 
amount expended in engineering werks was about £11,000,000, andin 
additional machinery or ing stock £3,500,000. In order to 
ascertain the amount applied in the manufacture of — stock 
we should have to add the amount of repairs, and for the total 
expended on manufactures, to make a deduction for rails, &c., 
from the £11,000,000 of works. HyYpDE CLARKE. 

32, St. George’s-square, 8.W., April 29th. 





THE EDUCATION OF A CIVIL ENGINEER. 
Sir,—The question of education for the profession of civil 





the mitre seatings. If he employs a boiler i r at all, the 
latter should be able to explain ali about it, the remedy. 
Spherical seated safety valves with properly constructed levers 
and only 3, of an inch broad on the seatings, will work up to their 
calculated pressure per square inch as nearly as possible. 

Joun Swirt, Boiler Inspector. 

30, Hagley-road, Birmingham, May 2nd. 

HEAD’S PATENT PRIME MOVER. 

Srr,—In the paper recently read by me before the Cleveland 
Institution of Civil Engineers upon the above subject, and pub- 
lished in your columns on the 24th March, there occurs the 
following passage, viz. :— 

“Just twenty years since I designed and set to work at the 
Priestgate Mills, Darlington, what I believe to be the first parabolic 
governor made in this country.” 

I have now ascertained that two years previously, Messrs. J, 
Musgrave and Sons, of Bolton, made for Mr. Thomas Garnett, 
engineer, then of Liverpool, a 14-horse power steam engine with a 
parabolic governor, according to his patent taken out in Septem- 
ber, 1854. I have examined the specification of the said patent, 
and find it sets forth not only the true parabolic governor, which I 
believe was imporied from Austria in .1851, but the cross-armed or 
approximate type, which has recently b so 
Mr. Garnett appears never to have pushed his patent or to have 
made more than three governors upon it. Eventually, he came to 
the conclusion that hanging balls of sufficient weight from the 
centre, or slightly across, was better than from such points as would 
cause them to travel in approximate parabolas. ence, his name 
and patent have been somewhat lost sight of. In ignorance of his 
experiments, I have always advocated the parabolic governor, with 
the addition of a cataract to check the tendency to chase, I still 
hold a patent for the particular arrangements which you did me 
the honour to illustrate, ‘and which, for variable expansion, I 
believe to be the best governor obtainable, on account of its great 
power over the link block, as well as its firm resistance to undue 
movement, i 

I thank you in advance for granting me this opportunity of 
doing an act of simple justice to Mr. Garnett. 

JEREMIAH HEAD, 

Newport Rolling Mills, Middlesbrough, May 2nd, 











THE ENGINES OF THE ROVER 

Srk,—I was struck, when reading Mr. Ravenhill’s paper on 
three crank compound engines, in your last number, by the difficulty 
which appeared to present itself to the minds of the speakers, of 
determining what was the best angle at which to set the cranks, 
Mr. Scott Russell even speaking of it as the great difficulty of which 
he feared there was no solution. 

Is it not possible—in the case of the Rover’s engines, at least- 
to determine this directly by experiment? The outline sketch 
shows three separate crank shafts, with nothing to prevent their 
connection with temporary couplings at any angle. Indeed, it 
appears as if the angles could be altered within certain limits by 
merely taking out the bolts in the existing couplings, and putting 
them in different holes. Nor would the alteration affect the 
angle of the eccentrics, as each engine is self-contained. Possibly, 
some different lap would be required on the L.P. velves, 
and some alteration in the point of release of the H.P., 
but the trouble and expense incurred would be very slight, com- 
pared with the important questions at issue. Temporary strips 
might even be fitted on to the valves or the ports to make the re- 
quired difference, and temporarily help to alter the lead, &c. 
However, I only wish to throw out a suggestion, and leave the 
details to be settled by those who are practically acquainted with 
the engines. Fiat EXPERIMENTUM. 

Birmingham, May 3rd. 





THE INSTITUTION OF NAVAL ARCHITECTS, 

S1k,—While your columns are being read at the present time 
with special interest by the members and associates of the Institu- 
tion of Naval Architects, and by the public interested in all that 
concerns naval architecture and kindred branches of science, it 
may be opportune to name what has been suggested to me as to the 
desirability of the Institution taking a leaf out of sister societies’ 
books, =| imitating them in visiting annually or bi-annually 
some one or more of the chief centres where the art of shipbuilding 
is.carried on. I think such a course would prove to be beneficial 
in the highest degree to the prime objects of the institution, and 
from the most important reasons. I am persuaded also that such 
summer meetings would be most successful as regards the interests 
of the Institution itself, and agreeable in a high degree to the 
eminent members and associates who constitute not a little of the 
great attractions of the annual metropolitan meetings. I need 
only name such places as Liverpool, Belfast, Glasgow, Barrow, 
Dundee, Newcastle, Sunderland, the Hartlepools, Stockton, 
Middlesbrough, and their respective districts, to enable me to 
predict that the deepest interest would be felt in the proposed 
visit ; that liberal means would be afforded the council and officers 
for making the meetings successful, and that the principals of 
firms and companies engaged in the trades directly or indirectly 
connected with shipbuilding would prove to be such as could be 
relied upon for a hearty co-operation in all that would be required 
to make the proposed meetings permanently beneficial and agree- 
able. It would doubtless help the council of the Institution in 
entertaining and deciding upon such a step as that suggested if 
the mémbers and associates were to use your columns as the 
medium of expressing their views. ASSOCIATE. 

Sunderland, April 29th. 





COLLISIONS AND CONTINUOUS BRAKES. 


S1r,—Last Saturday week, the 29th ultimo, a serious collision 
was averted on the Great Eastern Railway at Liverpool-street 
station, which afforded a striking instance of the value of a really 
effective system of continuous brakes; and now that their universal 
application as a means of safety is being so much debated, I was 

rised to see that although the escape of the train, the Enfield 
express, which was turned into a siding filled with carriages by 
mistake, was alluded to in one or two of the daily papers, it was 
attributed to the wrong cause, viz., the promptness of the engine 
driver applying his ordinary brake, whereas it was solely due, I 
understand, there being less than thirty yards to stop in, to the 
train in question being fitted with a continuous brake, Barker’s 
hydraulic, this brake being applied by the guard. I am further 
informed that had not the train been so fitted it would have been 





ig 's has often taxed the minds of many men, especially men in 
tending to bring up their sons to the profession, they themselves not 
being engineers, and having had little to do with it, and not properly 
understanding the apo der knowledge for one to begin the study 
of engineering. In England it has been for many years the prac- 
tice to educate a youth for an engineer by his parent or guardian 
sending him to an engineer’s office to be articled to an engineer, its 
being effected by the payment of a premium; this occurs when the 
youth has just left schocl, when, if he were to study law, theology, 
or medicine, he would enter a college. Of late years, the Govern- 
ment has instituted a college, where youths, intending to work as 
engineers in the civil service, go to be educated, and part of their 
education consists in their eons a certain time on the works of 
a civil engineer, during which time they receive a certain > 
As soon as they have passed through the regular course of the 
college, they become candidates for an examination qualifying 
them to berths in England or the colonies, and they receive salaries 
forthwith. 

Similarly it is for those youths intending ‘to work in military 
engineering. They pass a certain time at a college, at the end of 
which they compete in an examination, and, if successful, obtain 
appointments. In each of the above cases the final success of the 
student is not merely based on examining, but he has previously to 

examinations at intervals during his stay at the college, and 
is whole success depends on continuous study. 

The work given in such colleges consists in that which is 
thorougkly useful and necessary towards the education of a man 
worthy of belonging to that profession which claims the precedence. 
Such studies as may be thought too theoretical at the time are 
really beneficial, and directly so, for they tend to enlarge the brain, 
give greater eevee of thought, and enable one to grasp ideas and 
understand things clearly; not only that, but they may and should 
be often adapted to the work one may have to complete. As 
classics are useful to the lawyer, so are mathematics to the engi- 
neer, in each case enabling a man to form ideas and grasp 
arguments advantageous to his work. A more important point 
still, which mathematics fulfil, is that they are essential to 
economy, and save expense where rule of thumb and ignorance 
would otherwise waste material. 

The study of engineering must cost a certain amount, whether 
the student is articled as a pupil or learns it by studying at a proper 
college, and the study of engineering ought to be such that it 
should turn out men into the world who would elevate and main- 
tain the profession in the position it ought to hold. 

The above-mentioned examinations which students have to pass 
in order to obtain appointments in the civil or military service 
a to a diploma; hence it is obvious that if engineering is 
to rank with medicine or the law, there should also be diplomas 
certifying that men holding such are capable of acting as engineers. 
Indeed there is quite as much money, and there are quite as man 
valuable lives at the peril of the ignorant engineer as at the han 
of a lawyer or doctor. Why, then, can any one call himself an 
engineer ? 

To have examinations requiring the student to pass all sorts of 
problems in the higher arts of pure mathematics, is to go to the 
other extreme. The examination should consist in practical and 
common sense questions, as well as fieldwork. It ison account of 
many of those difficult mathematical problems that so many 
students, crammed for the occasion, when sent out to the colonies, 
after passing the London civil service examination, have been 
found to be worth nothing, whereas many of those left behind 
would have worked well in practice. Theory alone is useless, but 
theory and practice combined is what ‘an engineer requires. 
Before even entering an ce college the student should 
have a thorough education of (1) ordinary mathematics as far as 
integrals ; (2) freehand drawing, projection of plane and solid 
bodies, isometrical and a wing, shading ; (3) mechanics 
and dynamics ; (4) geology and chemisty. Much attention should 
also ke given to foreign languages. I consider that no youth is 
competent to enter a college of engineering before he has attained 
the age of eighteen or nineteen years; there may be exceptions, 
but that should be the rule. 

In the case of an engineering college, the chief condition should 
be that the college possesses a number of professors, each one to 
his special subject, and each professor being able to certify that 
he has spent a number of years in the profession, either had works 
or been with those who have had works where he has been 
employed. These men should understand their business thoroughly, 
as well as how to fulfil their duties. Atsuch a college the student 
should attend lectures where all the different methods of the 
works of engineering would be explained and the reasons given 
as to why they are done in such and such a manner, enabling him 
to understand them thoroughly, their cause and effect. He should 
also be given problems in engineering to draw and calculate, which 
would give him faith in his work, instead of doing things by 
reasoning that it must be right because they were done so before 
and stood well. He should also learn field work and practice it. 
In fact, a student at such a college should be taught in such a 
manner that on leaving he would be able to earn a living and work 
as an engineer. A diploma might also be competed for, without 
which one should not be allowed to practice except under others, 
Consider the case of a youth placed in an engineer’s office, articled 
to him asa pupil. The youth probably comes just green from 
school, and is thrown immoderately independent in a great city. 
At school he has acquired the usual amount of algebra, classics, 
&c. He sees that wonderful instrument called a drawing pen, and 
is set to work to make tracings, or is even given some easy draw- 
ings to do, which he plays with, not having the remotest idea how to 
work things out or how to understand why walls are made so and so 
thick. He pays a heavy premium, and discovers that he has to 
study at night after standing up in an office all day, perhaps even 
to take private lessons to coach him in his work. 

Now recall the progress of a student,and compare the life of 
him with that of the pupil. The pupil will spend £350 to £400 a 
year. and the student should not spend £200. Whata difference ! 
This comparison even calls the thought to one’s mind as to whether 
the pupil’s education is honest or just to a nation. Are only rich 
men to be allowed the privilege of eating Sot sons engineers? 

0 





INSIDE AND OUTSIDE FRAMES, 


Sm,—I am always pleased when I find THE ENGINEER has some- 
thing to say about a locomotive engine, and this week ‘* Science 
and pape ME ge direct to the crank shaft, the soul of an engi 
and in a most spirited tone gives us his opinion that it should bawe 
always, if I page mec g We <—e » both inside went ner 

arings, or, in other wi every locomotive engine shou 
built with a double frame. Permit me to lay before your corre- 
spondent some reasons why, in my opinion, crank axles with inside 
bea: only are quite as safe as those which have outside and 
inside ones. When otives were first put together the poor 
boiler was saddled, not only with the cylinders, axles, and gearing, 
but with everything that Scceed to them; there must have 
been sharp times for the boilermaker. Happily the plan of putti 
all down to the boiler was discarded by putting. the boiler an 
machinery into what is known as a single frame ; the cylinders, 
however, were bolted to the tube plate, and not to the frame, and 
the consequence was that the of the steam soon strained the 
cylinder and crank axle asunder, so that the former in a very short 
time worked itself loose ; to prevent this a second frame was intro- 
duced, which was connected to the smoke box by a bracket ; this to 
a certain extent was an improvement, because it did more than 
anything ever had done towards making the connection between 
the cylinder and driving axle direct, It was for Bury and Kennedy 
to do more, by undoing what had been done. They pitched the 
outside frame and the strut from it to the smoke aa aside, for 
they had failed to haere pea that for which they were intended, 
viz., to abolish horizontal straining, and in their places two things 
were introduced for which all engineers are thankful. The cylin- 
ders were bolted to the frame plates, and the crank shaft was 
carried by two inside bearings only, placed as near to each other as 
is possible to get them, being close to the web of each crank ; this 
was done to lessen the lateral leverage and horizontal straining of 
the axle and framing, an object of the highest importance ina 
locomotive engine. These inside bearings can never shirk their 
responsibility hy throwing it on to others outside ; as long as there 
is work to do they have todo it. But an axle with inside and out- 
side bearings never can be Se fy Sap edge against working itself 
free from the sup; intended to be given it, close up to the web 
of the crank by the inside bearing, owing, when an iron crank, to 
the constant deflection of the axle under the working pressure 
being greatest near the web, and thereby wearing away the inner 
bearing much quicker than the outer one, and when the horizontal 
deflection of the shaft has exceeded the line of its natural elasticity, 
its molecular properties are disturbed, ruthlessly parted, never 
again to be united. 

To this deflection we must attribute the inside axle boxes knock- 
ing, both in the brass and the horn plate, before the outside ones 
exhibit any signs of wear. To avoid deflection, and also to pre- 
vent the inner brasses deserting their duty, steel axles were intro- 
duced, which have ely contributed to equalise the wear of 
inside and outside axle boxes; but there is no advantage without a 
disadvantage, for although a steel axle assists to get clear of deflec- 
tion, it knows no compromise or surrender, it stands or falls on its 
merits under all circumstances, and when employed in a double 
frame passing curves it calls upon its connections to “‘ grin and 
bear it.” Consequently the ditferent members refuse, and finally 
the inside sassy have to bear the chief part of the strain in 
order to rélease the axle ; and it is in this way, in time, and by 
deflection, the axle hae nothing to depend upon but the outside 
bearings, and the steel axle is then as badly off as the iron one, 
except that it has more nerve to resist the working strain. 

Now with a single frame, and inside bearings, with capacious axle 
boxes, the axle is always supported in the right place, between the 
wheel and the web of the crank, and it will never be supported any- 
where else, for obvious reasons. Experience teaches us when we hear 
the inside boxes of a double frame engine knocking, that if it is 
not stopped the axle is doomed. Why do we come to that con- 
clusion? Not because the box is knocking against the shaft, but 
because the points of supports are too far away from the origin of 
the knock—the crank, which is receiving the strain of the steam 
on the piston, transmitted by the connecting rod. With inside 
bearing only, whatever play an axle may obtain in the brass, the 
lateral leverage cannot possibly be so injurious to the axle as wide 
points of resistance, 

Further, the leading wheels of single frame engines, and, in fact, 
all the other wheels, are not so liable to lateral concussion between 
the flanges and the metals as double frame engines are, owing to 
the load on the axle being confined within the rails; wheels out of 
such engines have run 75,000 miles, and the flanges remained in 

ood working order—and what is there about an engine by which to 
judge whether it is doing well or not but the flanges of its wheels ? 
aoe is good for the flanges is good for the engine and good for 

As regards crank axles breaking—and it is very seldom such 
disasters are followed by fatal results—they generally go in the 
sidings, where the rust puts the finishing touch on, or when starting 
from a station, when they are tested by the full strain of the steam, 
and invariably if they stand such a test they run softly, notched 
up, to the next station or epee peg When crank axles break 
the engines rarely leave the metals; the frame plates braced by 
buffer beams, cylinders, motion plate, and cross stays, manage 
between them to keep their friends from falling, assisted, of course, 
by the shoulders and collars on the axles. What may be your 
correspondent’s experience as regards steel for crank axles? 

Brighton, May Ist. MICHAEL REYNOLDS. 





THE BLOCK SYSTEM, 

Srz,—With your permission I will now endeavour to fulfil my 
promise concerning signalling arrangements relative to railways, 
wherein I will endeavour to give my experience and what I have 
obtained from observation, for the benefit of those whom it may 
concern ; and endeavour to connect the past, when railways were 
young, and signalling arrangements, with many other things, 
necessarily far short from what they are at present. I don’t mean 
to insinuate that the past was a system of blunderings and in- 
competency in handling the then important means of locomotion, 
thrust rather prematurely, I may say, upon managers and directors, 
who had no precedent to follow, neither could they avail themselves 
of the advice and assistance of those who had been in office before 
them. They being the first, the originators, as it were, in spite of 
all opposition, of this our national means of transit, some idea of 
which may be gained from the following extract from the Aldine 
Magazine for December 22nd, 1838, in an article by the editor, pre- 
faced as follows :— 

“The club prescribed a railroad ride, 
To such as are bent on marriages, 
If they're looking for sweet, 'tis like they'll meet, 
A jam between two carriages.” 
And then he goes on to say :— 

‘* Pressed as we are this week for room, we feel it due to the 
interest of science, and to the interest and welfare of the com- 
munity, to say one word —_ the crying and daily increasing 
nuisance of the railroads, There is nothing that more imperatively 
d the immediate and energetic attention of the Legislature. 
The monthly, weekly, and almost daily loss of life upon these rail- 
roads is frightful. Such calamities may be of slight import to 
Brother Jonathan, who seems to have no more respect for human 
life than he has for human reputation; but they are not to be 
tolerated by John Bull-—at least, they will not long be tolerated. 








Is that honest? Foreign school gineering p well- 
informed men, and students on leaving such schools can command 
a salary and gain a living instead of paying a premium, a fact 
proving that their engineering schools are sufficient to teach 
engineering. The drawings and neatness of such students have 
often been justly admired in England, Why then cannot England 
be equal to her continental neighbours ? Cc. A, 8S. 
Kensington, April 27th, 





pendently of the loss of life which they occasion, the railroads 
are so many direct frauds upon the public. Witness the Birming- 


ham Railway, the passenger’s fare by which is more than it used 
to be by coach ; and this in the very teeth of the plea upon which 
the projectors originally obtained their bill from Parliament. 
Nothing but time is saved by this mode of conveyance, and not 
much of that. The distance to Birmingham is more than 100 miles 
by the railway line ; the average speed upon a railway ought to be 
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at least 25 miles an hour ; ame iar the entire journey should 
be performed in four hours, Ins of this, however, the distance 
is seldom completed in less than six or seven hours (sometimes 
eight or nine), averaging not more than 15 or 17 miles an hour. 

“*For a time, the railway people, by driving the coaches off the 
roads, have secured a monopoly. The horses have been sold—at a 
heavy loss no doubt—dispersed over the kingdom, and cannot easily 
be collected again. Yet we are glad to find that they will be 
collected, and . that stage-coach companies are now forming on 
several of the great roads te run at a low rate. If so, they be 
certain of success, despite the proprietors of the unscientifically 
constructed, grossly defective, and barbarously dangerous railways. 
The defects of these roads are glaring, even to the observance of 
a child on his first sight of one of them. As a well-known engineer 
has pronounced them to be, the railroads are, in their construction, 
a disgrace to the age and to the country. Independently of their 
unsoundness of construction, the rails are not level, the two lines 
are not upon the same. level, nor is either line rectilinear for fifty 
yards together. Hence the violence of motion on the road—hence 
the danger—hence the origin of most of the accidents, by the 
reports of which ovr feelings are daily agonised. If something be 
not promptly achieved in its favour—if the united aid of science 
and the Legislature be not called forth—the whole system must 
speedily destroy itself. We have not a doubt that, ere many years 
have passed, it will be superseded by anew, acheaper, more simple, 
more easily manageable, and yet far more powerful agent than 
steam. In the interim, we urge the formation of stage-coach com- 
panies, more particularly of steam-carriage companies for turnpike- 
roads ; or, what would be better, for stone tramways. Macerone’s 
steam carriage will go sixteen or eighteen miles av hour on a com- 
mon road, a speed nearly, if not quite equal, to the speed of the 
trains on many of the railways. ilst these efforts may be in 
progress, it is the bounden duty of the Legislature to extend its 
protection to the livesand pursesof her Majesty’s subjects in defiance 
of hoards of reckless and unprincipled speculators.” 

This I believe to be a fair expression of opinion concerning rail- 
ways at that time, from what I can gather Grom other writings of 
from thirty to forty years ago. according to which you will see trade 
and commerce must necessarily have remained much as they were; 
and it is hard to conceive what would have been the state of the 
nation at the present day if Watt and Stephenson had not come to 
the rescue. Nor do I mean it should be inferred that the present 
system is the acme of perfection, and that we have obtained the 
crowning point, as it were, of our system, and that all that can be 
desired has been obtained, and that the directors may, allegorically 
speaking. rest on their oars, and smilingly contemplate their handi- 
work. The question that naturally arises is, Is this one, this most 
important part, so far in advance of the old, I may say the uni- 
versal system, as science may warrant, keeping in view the 
many improvements in other departments which and 


of ility resting with a pointsman and the number of lives 
pat mn ge he care, which, the simple turning of a wrong 
lever would, to use the words of Captain Tyler, “‘lure them on to 
destruction.” With the interlocking of points and signals, it be- 
comes utterly impossible to use any lever other than is required 
for ven occasion, and in some instances the pointsman is 
com to use the right lever before ones will act. 
Thus, you perceive, it not pay ere him from doing that which. 
may be wrong, but he is bo to do that which is right for the 
occasion. And I think a + deab more reliance ought to be 
placed in the locking, than blocking; and it has often been a theme 
of surprise to me that Government inspectors don’t insist on the 
former arrangement being carried to a much further extent than 
what it is; it should in all cases precede the latter, and I am of 
opinion if this system had been properly carried out we should 
have been the of those painful details connected 
with the Abbot’s Ripton catastrophe. I have in no way exhausted 
the merits of the foregoing, but I think enough can thered 
from my observations to see that I am greatly in favour of locking 
arrangements, and that it isa system worthy of all encouragement 
and universal adoption, and that it is far in advance of the block, 
to which I will now turn my attention. : 
There are various systems of block arrangements, several of which 
I am practically acquainted with, not one of which, in my opinion, 
is worthy of the appellation of block ; some are better than others, 
but none as efficient as they could be made. Still, all have one 
common object in view, differing only in detail. The end sought 
to be attained is that only one train shall be in a given section of 
line at the same time, going in the same direction ; this is the 
theory, but when reduced to practice it is different ; hence so 
many accidents, An announcement at a directors’ grow | of 
having so many miles under the block may be a source of gratifica- 
tion to themselves, and an object for plauditory remarks from the 
pee but to me and many others it has very little attraction 
yond the fact of its creating openings for more pointsmen, the 
onerous duties of which I need not enlarge wu 
sake of illustration we will suppose three ing stations, A, B, 
and C, and I'am to be stationed at B. ell, an intimation is 
conveyed to me by a certain number of bells, and corresponding 
signals on an instrument, that a train is ready to come to my 
post from A. If I am ready, I say so by acknowledging these 
signals and at the same time repeating them, so that station A 
may be satisfied I understand him. After the train is started the 
description is also given by a certain number of ticks on the instru- 
ment, that is to say, if it be a goods, fast, or through, or a passen- 
ger, fast or slow. Very well, we will lag the train in question 
to have arrived all right, and I in a similar manner send it on to 
station C, and inform A the line is clear of the train in question, 
and he despatches another after the foregoing formula, Now 


nm. Now for the 





experience have from time to time dictated, and so materially 
assisted to bring to the present state of perfection? I have no 
wish to follow a line from its commencement, neither do I desire 
to point out the many difficult and knotty questions that naturally 
arise thereon, from the beginning till the line is fit for public 
use. But we will suppose a line laid down and all necessary 
arrangements made for the running of trains, and several ready at 
the terminal to start on their journey. Well, one starts and 
another is about to follow. But stop, something must be done to 
prevent this one from running into the other, which it must 
eventually do if no means are adopted to prevent it. Now the 
first thing that naturally suggests itself is, that men should be 
stationed at certain points along the line, to inform drivers of trains 
as to the whereabouts of preceding ones—which was, I believe, 
actually adopted upon Stephenson’s line out of Manchester, if I 
have been rightly informed. But, however, let that be as it may; 
it would not need any very wise prophet to predict that that would 
not answer. 

Well, the next thing that would be thought of as being the 
nearest approach to it, would be a system of fixed inanimate 
objects to attract the attention of drivers ; and, at the same time, 
to supply the necessary information that they may be in want of, 
which ultimately resolves itself intoa system of fixed posts, with 
arms, &c,, thereon, movable; their various positions conveying 
the necessary information to those who may require it, and, by 
night, by different coloured lights, having the same relative posi- 
tions to the arms or other projections by day. This was a great 
advancement, mechanical agency being at once brought into use 
to supersede mental, which is at the present time the foundation, 
the backbone, as it were, of existing arrangements; these various 
arms, &c., being under the control of aman who had certain beats 
to patrol, the motive power for all the said arms, &c., being supplied 
by levers and wires, the former placed, not ina group, but at 
various places within the beat, just where the caprice of signal 
fitters may wish them. Pointsmen, or policemen as they were then 
designated, being expected to patrol their beats at all times, day 
and night, and in all weathers, and to be continually on the alert, 
not knowing when or from what direction the next train may be 
expected ; and if traffic was any way brisk, he was kept continually 
running from one end of his beat to the other; the said beats 
being yards at stations, junctions, or sidings, to alter the signals, 
and also to attend to the shifting of various points, for shunting 
and other purposes. This was what is called the time system, 
‘that is to say, a given time was supposed to elapse after the passing 
or departure of a train, as the case may be, before another was 
allowed to follow, and the signals were made to indicate such by 
their position, which was in this way: During the time a train 
is passing, and for five minutes afterwards, the distant signal, and 
home if there was one, were to be kept to indicate danger, and for 
the next five minutes it should indicate caution, after which they 
must be put to show all right, which meant that until ten minutes 
had elapsed it was not to be considered safe for one train to follow 
another at full speed, but after the expiration of five minutes they 
may follow one another, but the greatest caution was expected 
to be exercised so as to avoid overtaking the preceding ones, This 
system, which is in vogue new on some lines, has its advantages as 
well as its disadvantages, and it is hard to say, without prejudice, 
after carefully looking into this arrangement and the many minor 
details attendant thereon, which predominate ; but for my own 
part, and I have had practical experience, controlling this arrange- 
ment, and also having been a guard, which class of men are 
affected more than any other by the working of this system, I 
must say that, with a few exceptions, I prefer this to the absolute 
block, about which there is so much fuss. It is to appease the 
public more than anything else, in my opinion, that Government 
is compelling directors to adopt the block. The public seem to 
think that the word block is significantly grand, that it means 
something definite, but you may depend upon it they are wrong 
and deceiving themselves. Not that directors are deceiving them. 
Oh, no. I really believe that if it were possible to obtain the 
true sentiment of all the railway officials unbiassed, it would not 
be in favour of the block—that is, as it is at present. 

Under the block, in modern arrangements, the levers of all 
signals and points, gates, &c., are concentrated to one point, and 
placed in an elevated box ; a most admirable arrangement in itself, 
as it at the same time protects the pointsman, the levers, and the 
locking gear from the incl y of the weather, which latter— 
the locking gear—is a modern invention concerning which too much 
cannot be said in its favour, asit at once takes a load off the points- 
man’s mind, as compared with the old system, when I have myself 
many times turned the lever of a signai at one end of the yard in 
the night, and have gone to the other end for the purpose of 
shunting, when, having been in doubt as to the position of the 
lever in question, I have returned the whole distance to see, or, as 
I used to say, to ‘‘make assurance doubly sure,” and have most 
invariably found it right, but still could not satisfy myself without 
a second look, and many times I have refrained from believing my 
eyes even from a short distance, but would go and take hold of the 
handle and feel if it were properly primed. Nor is such a proceed- 
ing at all to be wondered at when you come to consider the amount 








ppose the first train has come to grief between B and O, and 
therefore becomes unable to complete its journey; on the second 
train coming up to B, what on earth is to prevent me sending it on 
to C, thereby overtaking the first? Why nothing ! absolutely 
nothing ! if we accept the instrument indicating line blocked. I 
have unlimited control over my signals, which I can make to show 
to the second train, “‘line clear,” and that itis all right to proceed 
to station C, the inevitable result of which would be a collision 
which is preventable only by the pointsman’s watchfulness and 
strict attention to duty, the slightest deviation from which would 
be as above depicted. So, in like manner, what is to prevent me, 
in the first place from indicating to A that the first train has 
arrived when it has not, and so cause him to despatch another, in 
total ignorance of the fate that is before it? Nothing but my un- 
wearied and never-ceasing watchfulness, the slightest rela¥ation 
from which, even momentary, may cause me to do that which I 
ought not to do, or to leave undone that which ought to be done. 
This unceasingness of attention is so overpowering to the system, 
so injurious to health, and, at the same time, the cause of so many 
accidents ; and yet this is what they call the block, which gives 
the entire and unlimited control of thousands of lives to the keep- 
ing of a pointsman. I have no inténtion to parade our grievances 
here, which, if I did, would, I have no doubt, surprise many. It 
seems strange, but nevertheless true, that thousands of People 
give up their very existence, as it were unconditionally, and often 
without thought, to the keeping of a pointsman, for which he is 
in some instances to receive the miserable pittance of seventeen or 
eighteen shillings per week. 

It has often been said, the destiny of a nation hangs by a very 
slight thread ; how much more is this remark applicable in the 

resent instance? Even kings and queens entrust their lives to the 
Deoptiak of a pointsman. Picture to yourself a train, in which you 
may yourself be seated, rushing along at a high speed approaching 
a pointsman, who, in his high box with his hand upon a lever 
awaits its arrival, upon the right use of which rests the safety or 
otherwise of the train, which, if turned one way all will be well, 
but if the other the result may be that it may be better imagined 
than described, horrible to contemplate, over which it were better 
to draw a veil. This picture is not overdrawn, for we are not 
infallible any more than any one else, and as much liable to temp- 
tation as was the boy Rapps at Ebbw Vale, when he cut a rope 
about to be used to draw some men up in a colliery, which for- 
tunately broke when the strain was put upon it, and in reply to 
the magistrate said, “the devil instigated him to do it.” Fancy 
the old boy wispering in your ear to do such a diabolical act as to 
turn the lever in the wrong direction, We know that such things as 
these are possible, if it were only the ‘‘ Bremerhaven affair;” but our 
prayer is that we be not tempted like this. 
et how many are there who, when not tried by temptation, 
would have blushed at the bare idea of a wicked action, and have 
held up their hands in abhorrence when others have been found 
guilty, and yet when under the influence of temptation have 
committed, if not the same, yet similar acts themselves which in 
others they condemn? None of us can tell to what we may be 
reduced by cirumstances, and when we acknowledge that the error 
is great, let us feel sorrow and pity rather than indignation, and 
af that we also may not be led into temptation. 

When I say we ought to be relieved of this responsibility, I 
believe every one will agree with me, and when I say thatit can ina 
great measure be reduced, Iam merely yrsen what I believe can be 
accomplished—in fact I say positively it can be done, it is merely a 
matter of £s. d.; not that any other system would be much more 
expensive than the present, in which there is a lavish expenditure, 
and no means are spared to make it as efficient as the system will 
sdmit, but what I contend is that the system altogether is wrong, 
and I long for the time to come when this system will be abolished 
and other and better means are adopted to insure the safety of the 
travelling public, which can only be done bringing into use more 
largely mechanical invention to supersede human power; or in other 
words, inanimate in room of animate power, concerning which I will 
at a future date direct my attention, and with is permission 
publish in the columns of this paper. POINTSMAN, 


RIVERS AND FLOODS, 

S1r,—In 1874 you kindly published my idea of relieving Shannon 
floods vid Sligo. To-day t tnaee this proposal made by Mr. 
George Stephenson in 1831. 
welcome. 

May 9th, 


Such forestalling is naturally 
SHANNONSIDE. 





PATENT SPECIFICATION DRAWINGS. 

S1r,—Referring to your paragraph of last week, on the question 
of the new mode of printing the drawings of the patent specifi- 
cations, will you permit me to draw your attention to 16 and 
17 Vict., cap. 115 sec. 5, which provides that ‘“‘ certified printed 
copies under the seal of the Commissioners, of all specifications 
and complete specifications and fac simile printed copies of the 
drawings accompanying the same... . . shall be transmitted to 
the office of the Director of Chancery in Scotland, and to the 
enrolment office of the Court of Chancery in Ireland within 
twenty-one days after the filing thereof respectively.” The italics 





are mine. I have nota word to say against the reproduction of 
the drawings in half a dozen different forms if the Commissioners 
of Patents choose to waste the public money in that manner, but 
I wish to ask whether they—the highest legal authorities in Eng- 
land—are going to set us Scotchmen the example of disre ing 
an Act of Parliament by ceasing to issue “‘ fac simile printed copies 
of the drawings?” : ’ 

Iam quite aware, Mr. Editor, that there is a bill now before 
Parliament which proposes to abolish the clause in question, but I 
recollect also that a similar measure was brought forward last 
year, and that it did not pass. Persons who are accustomed to 
scan the parliamentary horizon are of opinion that the bill of 1876 
will probably share the fate of its elder brother. 

Edinburgh, May 9th. A WRITER TO THE SIGNET. 





THE PATENT HORIZONTAL PROPELLER. 

S1r,—I see my name associated with this propeller in your last 
week’s report of a paper before the Naval Institution. This being 
so, allow me to correct an impression which the words you quote 
may im The author speaks di ingly of this propeller 
for ocean service, but perhaps he was not aware that in its 
present form it is not intended for such service—for shallow water 
service, which is its intention, as also for steering and manceuvring 
flat bottoms of all kinds, it has peculiar advantages which he so 
far corrrobrates, and which several of the highest naval authorities 
have strongly advocated for use on gunboats and shallow broad 
beamed vessels. R. WHITEHEAD. 

54, St. Enoch-square, Glasgow, 

May 10th. 








CAPITAL AND LABouR.—The Canada Works, Birkenhead, were 
many years ago for the purpose of constructing bridges, 
locomotives, &c., for the Grand Trunk Railway of Canada. In 
order to mark the close of the executorship, the three sons of Mr. 
Brassey, who were the executors, have set aside a considerable 
sum to be apportioned among the managers and foremen. In 
future the works will be carried on by a new firm, consisting of 
Mr. Thomas Brassey, M.P., Mr. Hemy Brassey, M.P., and Mr. 
Henry Harrison. We believe it is the intention of the proprietors 
to set aside a portion of the profits to be divided among the prin- 
cipal persons employed. 


THE DuiL10.—Our Naples correspondent writes :—The Duilio, 
which was begun in 1873, is an ironclad turret ship, constructed 
altogether of iron and steel, first, under the direction of the actual 
Minister of Marine, the Commendatore Birn, and afterwards under 
that of Cav. Bozzon, Director of Naval Construction, and of Cav. 
Pulino, Nava] Engineer. Its eae dimensions are as follows :— 
Length between the perpendiculars which limit the hold, metres 
103°50; extreme width, metres 19:70; medium draught, metres 
7°90 ; displacement, tons 10,600; height of the main deck above 
the water-line, metres 3°50 ; height of the battery, metres 4°80, 
In the construction of the hull, which, as has been stated, is com- 

letely of iron and steel, the cellular system has been adopted, 

own by the English under the name of the bracket system. A 
double bottom, more than 70 metres in length, and many water- 
tight compartments, both transverse and longitudinal, divide the 
hold into a great number of water-tight compartments, thus giving 
the hull a greater solidity, while rendering it better able to sustain, 
without danger of fatal consequences, a blow from a ram, or the 
explosion of a torpedo. In the event, however, of any one of these 
compartments being filled with water, precautions are taken jn 
the form of a ramification of tubes, which, connected with each 
compartment, unite in one principal tube, in communication with 
powerful steam pumps. e plates, angle irons, and other 
' aterials required for the construction of the hull have been pro- 
vided partly by foreign establishments and partly by the national 
iron establishment of Piombino. The bow and the stern post- 
immense pieces of forged irou—have been provided by the esta- 
blishment of Giovanni, Ansaldi, and Co., of Sampierdarena, and 
are truly wonderful, both as regards their make and finish. The 
stability of the vessel’ and its invulnerability in its vital parts, 
such as its machinery, boilers, powder and grenade magazines, the 
cannon and their relative mechanism, the he'm, &c., are secured 
after the following manner :—A central ironclad compartment, 
51 metres in length and 17°70 metres in breath, which descends 
to 1°80 metres under the water-line, incl h hinery 
and boilers, the powder magazines, and a portion of the mecha- 
nism used in working the turrets and the cannon, At the 
bow and stern of this compartment the deck passage, which lies 
about 1°50 metre below the water-line, is defended by horizontal 
armour, so that neither a projectile nor water can enter it, As to 
the part of the hull above this ironclad deck, it has been con- 
structed in a peculiar way, in consideration of the probability of 
this part being seriously damaged in a fight, and in such a way that 
this damage may not compromise the stability of the vessel. A 
second central ironclad compartment is built over the first, and 
encloses the bases of the turrets and the remaining portion of the 
mechanism employed in loading and working the cannon. Lastly, 
above this second compartment rise the two turrets, which 
have each two cannon, and are arranged with their centres 
at the distance of 2°34 metres from the longitudinal plane 
of the vessel—an arrangement highly advantageous, inasmuch 
as it renders it possible to discharge three cannon contem- 
poraneously in a parallel direction with the keel. The armour 
of the turrets will be composed of plates 45 centimetres in 
thickness, fixed on a cushion formed of iron orteak, As regards 
the armour of the two compartments, the thickness of which at 
the water line is 55 centimetres, it is not yet decided whether it 
shall be made in one single or in two thicknesses. That will 
depend on the results of the experiments which will be made of 
comparative shots at Spezia in June and July, against 
targets defended by an armour of 55 centimetres, or by two 
armours placed one over the other and of the thickness—one of 25 
and the other of 30 centimetres. Both the turrets and compartments 
are defended also from penetrating shot by means of a horizontal 
armour formed of plates of iron and steel, the one over the other. 
So far as concerns the means of defence. As to those of offence, 
it may be said that the Duilio possesses them in the highest degree. 
In the first ploce the artillery of this vessel was to have been com- 
posed of four pieces of 60 tons each, but when Admiral Saint-Bon 
assumed the direction of the Minister of Marine, it was decided to 
employ four cannon of 100 tons each. These cannon, which 
will discharge projectiles of the great weight of 1000 kilo- 
grammes, are capable of piercing the armour of any ironclad vessel 
actually existing. All the manceuvres, whether of the turrets or 
the cannon, will be made by hydraulic mechanism, which will be 
provided, as also the cannon, by the well-known house of Arm- 
strong, of Newcastle. For manceuvring these enormous cannon, 
therefore, a very limited number of hands will be required. Ihave 
said that the Duilio possesses all the means of offence, and, in 
fact, besides the cannon this vessel is armed with 2 powerful ram, 
and with an apparatus for projecting the Whitehead torpedoes ; 
hence, when necessary, the Duilio can act as a ram er direct the 
torpedoes against an enemy’s vessel. In addition to this, the 
Duilio (and this is a new and perfectly original arrangement added 
by Admiral Saint-bon to the armament of this vessel) will have at 
the stern, in a tunnel closed by a grated door, a very rapid torpedo 
boat—more rapid, indeed, than any ironclad whatever~-which, as 

rtunity presents itself, will be launched forth from its resting 
place, and will carry its torpedoes against the sides of the most 
eee ironclads of the enemy. As means .of propulsion, the 
uilio has two screws moved by at least 75U0- horse power (effective), 
hence it may be asserted that she will run at least 14 miles an hour. 
She will carry 1200 tons of coal, and can therefore run for 1000 
miles with full force, and at least 4000 miles at a moderate rate,— 
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ENTS SALE INEER, | ¢ither the Inflexible or the Duilio, but a ship nevertheless | sails and rigging to rejoice them. The Inflexible will, it 
ee 6m _/ —* axhacomees which represents a most important addition to the naval | now aj be , and sparred quite heavily enough 
PARIS.—Madame Boyveau, Rue de la Bauque of this country. This ship was named the | to e her to sail fairly well. In a breeze it is 
Te eee aot ae ae Téméraire by Mrs, Ward Hunt, and she deserves more | probable that she will attain, under sail alone, five knots, 
LRIPSIC.—A. bows than usual attention, because she is the embodiment of a} which will suffice for all ordinary cruising operations. The 
NEW YORK —Wittmsn and Rooans, 31, Beekhman-strect. type new in our navy, although in some. ‘ meee wih. Téméraire is also to be fitted with really efficient means 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of. inquiry addressed to the 
public, and a sa insertion in this column, anaes 
cases, be mn @ large envelope 
wrllr © kama, tet touring 6 Sa pomtees in order that 
answers received by us may be yorwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, é 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

J. P. (Birmingham).—Try the best copal varnish, two coats. Take care that 
the first is quite dry before you put on the second, 

B W. (Chichester).—/t is impossible to give you a satisfactory answer, unless 
you supply more information. Broadly speaking, the cranks should be 
placed opposite each other. 

H. EB. (Oxford).—You can avail yourself of our correspondence columns 
within reasonable limits. Questions of railway management, however, can 
hardly be treated with advantage by those lacking special ex, j 

C. --We are at loss to understand your diffieulty. A screw placed at the bow 
of a ship in a tunnel will force water astern just as effectually as though the 
serew were jitted in the usual place. If you still fail to wnderstand the 
action of a bow screw, and state your difficulties explicitly, we shall be 
ha; to aid you in overcoming them. 

N. J.—The idea involved in your boiler feeder is not pew, pat dew would 

i 2 the combination of parts. practice, 

such an apparatus wo not work. Incrustation would set it fast in a 

couple of weeks, wnless distilled water, as from a surface condenser, were 


employed, 

J. pe N. (Corfu).—The photograph is so small and indistinct that we have 
completely failed in our attempt to understand either the principle or mode 
of action of your apparatus. We can see, however, that in its present form 
it will not answer, being much too large and unwieldy, An apparatus of 
the kind should not be larger than an ordinary indicator. ‘ 

A. C. C.—The energy stored up in a body is represented by the formula 
we where W is the weight of the body in pounds or tons, v is the velocity, 


round numbers, 32. The answer is given in foot-tons or foot- 
by multiplying 
through in 





and g, in 
pounds. You can get it in inches, or fractions of an inch, 
the foot-tons accordingly; you cannot eliminate space 
getting an answer, There ia no equivalent in statical pressure for dynamical 
energy. ; 





STRENGTH OF LEAD PIPES. 
(To the Editor of The Engwneer.) 

Sir,—We have in vain applied to makers and vendors of lead pipe to 
give us the bu pressures of their different sizes, &c. Can any 
correspondent help us in the matter? EMICALS, 

Plymouth, May 5th. 
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THE TEMERAIRE. 

PowerFUL ironclads are augmenting in numbers. The 
year 1876 isa year to be remembered in the annals of 
naval construction. On Thursday, the 27th of April, was 
launched the Inflexible, and the Inflexible is pronounced 
by Englishmen the most powerful ironclad ever constructed. 
On Monday, the 8th, was launched, at Castellamare, the 
Italian war ship Duilio, and she is said by all Italians 
to be the most powerful ironclad afloat. We have 
already balanced probabilities in this competition, and 
assigned reasons for the belief which we hold, that the 
Inflexible will, to all intents and pu rove a more 
dangerous antagonist than the Duilio. On Monday was 
floated out of dock a vessel certainly not so powerful as 


out precedent. . In the Témé 
side, turret, and en barbette systems of mounting guns. 
She is essentially a composite craft, and, it is to be hoped, 
that in piecing her together all that is weak and imperfect 
hasbeen eliminated, and all that is strong and has 
been retained. The ship is unlike the Inflexible, or, 
i , any other vessel of war afloat, in several parti- 
culars. She is 285ft. long, 62ft. wide, and 18ft, 103in. 
deep in hold. Her displacement, with stores, guns, and 
crew on board, will be 8412 tons. Practically she may be 
said to consist of four distinct ships. In the first place, 
she is divided longitudinally by a vertical water-tight 
bulkhead, a distinct pair of engines, boilers, and screw 
propeller, being assigned to each compartment. Thus 
even if the fires were drowned out in one side of the shi x 
they could presumably be kept alight in the other. It is 
anticipated that a speed of fourteen knots will be attained 
when her gages indicate collectively 7000-horse Been 
All round at the water-line the hull is plated with 1lin. 
armour, and this armour is carried up for a certain height 
on the broadside. The upper and lower parsons of the 
ship are separated in a horizontal plane by a deck, pro- 
tected with plates 2in. thick, up to..which.the vertical 
bulkhead, to which we have y referred, extends. 
So far. we have three distinet..compartments. The 
upper portion of the ship is further subdivided into 
sections by an iron-pla traverse or cross ition, 
which divides the main deck into batteries forward and aft. 
In the fore battery are to be mounted two 25-ton guns on 
traversing platforms. These guns will thus be rendered 
capable of firing right ahead or on the broadside at 
leasure. The Téméraire is thus one of the very few shi 
in existence which can fire a heavy gun. in a line ceoallal 
with her keel. The after battery will mount four 18-ton 
guns, but this can only be fought on the broadside. It 
will be seen that each battery is isolated from the other by 
a transverse wall of armour, and it would be possible, 
indeed, for the crews of either battery to continue an 
action in total ignorance that.a serious catastrophe had’ 
occurred in the other battery. This is something gained 
probably a great deal, for a heavy shell coming a 

and exploding between the decks might suffice to demoralise 
a whole crew if the effects of the explosion could be seen 
and heard throughout the ship, although real damage done 
~* be thoroughly local, and possibly insignificant. 

e Téméraire does not depend for offensive power on 
two 25-ton and four 18-ton guns alone. On her upper deck 
are fitted two low breastworks of iron—turret rings, so to 
speak ; these are 7ft. high. The forward turret is plated 
with 10in. armour, and mounts a 25-ton gun, The after 
turret is protested bY Sin. os and carries an 18-ton 
gun ; practically, the guns wi exposed, and the gunners 
will be protected. This is, as we have said, a dy sere 
in naval construction, and it is presumably adopted as the 
result of a line of reasoning something Tike 
above all things, important to keep the weight of armour 
carried by a ship as small as possible, while that of the 
guns is as great as may be. Now, the circumference of a 
turret to a pair of 25-ton guns cannot be much less 
than 110ft. e turret armour would, if equally divided 
and applied to the broadside of a ship, protect a 
length of 55ft. to port and starboard, and there would be 
no difficulty whatever in mounting two 25-ton guns, if not 
three, on a length of side of 55ft. From this it follows 
that whereas a given weight of armour dis in a 
turret will protect but two guns, a similar weight disposed 
on the sides of a ship could protect four guns. It is argued, 
of course, that two guns in a turret would be as efficient, 
because of their all round fire, as four in a broadside; but 
this is not strictly true, because a ship may be engaged on 
both sides at once. Turrets, therefore, do not grow in 
favour with the Admiralty, at least for sea-going ships. 
The number of guns which can be carried by any ship 
is, however, limited by the length of her batteries, ahd 
if we wish to verig more than a single deck will accom- 
modate, we must have two decks. But to carry armour 
high up above the water line is extremely objectionable, 
and if a gun’s crew are to be protected at all, then some 
kind of shield must be provided for them. This shield 
then takes the shape of a turret cut down, or “ razéed,” to 
use an old nautical phrase. It is furthermore assumed 
that the chance is but small that a 25-ton gun could be 
struck in action, and it is still less likely that it would be 
struck in a way to disable it. A conical projectile hitting 
a gun would be almost certain to glance off. The chance 
that it would be struck point blank is infinitesimally minute; 
such an event is about as likely to occur as the col- 
lision of two shells in mid air, We then have, firstly, 
the probability that a gun will not be hit at all; and, 
secondly, the probability, amounting almost to a certainty, 
that it will not be hit in such a way that it will sustain 
material damage. In a word, a 25-ton gun may be ex- 
— without much danger ; but the. case is totally, cit 

erent when we come to deal with the somewhat dainty 
and complex structure known as a gun-carriage. The 
chances that it will be hit may not be very great, and so 
far it is in nearly the same condition as the gun ; but, on 
the other hand, if the i is hit, the chances are a 
thousand to one that it will be disabled, and in this 
respect no similarity exists between the conditions of risk 
to which it and the gun are ex In the Téméraire 
the two turrets are kept so high that while the guns can be 
fired over their edges the carriages of the guns enjoy a 
very substantial protection. The quantity of armour- 
plating used is reduced to a minimum, and on the whole 
we are inclined to believe that the men fighting these 
parapet guns, as they may be called, will be quite as safe 
in action as their fellows on the main deck. 
After much conflict of opinion and keen discussion, the 
Admiralty have rejected Mr. E. J. Reed’s ideas concern- 





ing mastless jronclads, and sailors will once more haye 





ike this :—It is, 


of Sailing herself of fair winds, She will be rigged as a 
eg ly the most gigantic craft of the name ever 
fl Two masts only are used, in order that the turret 
= right ahead and right astern may not be interfered 
with, 


We cannot close this necessarily brief account of the 
most recent addition to. our navy without referring in- 
cidentally to a very neat little triangular duel now being 
fought on paper by the officers of the Italian marine, 
Signor Mattei and Admiral Saint Bon, Mr. E. J. 
Reed, and Mr, Michael Seott, Mr. Reed has stated, in 
very plain terms, that the Italian naval constructors ap- 

ropriated his citadel design without acknowledgement. 

ey retort that not only is the design of the Duilio and 
Dandolo not that of Mr. Reed, but that Mr. Reed does 
not even know what it is; while Mr. Scott, in a letter 
which recently ap in our, columns, stated rather 
explicitly that with him originated.the more important 
features both of the Italian and English designs. For 
the present we shall express no opinion on the merits of 
the question. It is a matter for tulation that any 
design has at last been produc-d w is so really good 
that yexperienced naval architects think it worth while 
to assert. their claims to be its originators. 

COAL IN THE SOUTH OF IR&LAND. 


Many of our readers, if asked where the largest coal-field 
in the British Islands was situated, would probably reply 
in South Wales, or in Northumberland and Durham. As 
regards production, the answer might perhaps be correct, 
but in a strict or a ical sense, very far astray ; and the 
respondent would, perhaps, with surprise hear that the 
largest coal-field in Great Britain is that of Munster, in 
the South of Ireland, or in that part of Great Britain 
which is proverbially scantily supplied with coal. The 
coal formations constituting this field extend over the 
gate of the surface of the four large counties of Clare, 

imerick, Kerry, and Cork, and if they reached the entire 
surface, would amount to no less an area than about 6000 

uare miles, Tipperary is usually considered a separate 
coal-field, but if we add that county to the Munster 
coal-field, the entire area will be 7650 square miles, 
Although the existence of this coal-field has been recognised 
for a period considerably exceeding one hundred years, 
the discreditable avowal has to be made that no one at the 
present day knows what may be its exact extent, its 
riches or its poverty in coal. Early in the present century 
Sir Richard Griffith, at the desire of the Royal Dublin 
Society, for which he acted as mining engineer, examined 
and reported upon the several coal-fields of Ireland. 
These reports, however—to which none others have been 
subsequently added—are but Pooe contributions to any- 
thing like a complete knowledge of even the chief con- 
ditions of economic value or the want of it, appertaining 
to any one of these coal-fields. He recognised in the 
Munster coal-field six distinct seams of coal or culm, one 
amongst which has been wrought for the anthracite coal it 
contains, at Duhallow, in the county of Cork, and the 
thickness of which there is said to be between two and 
three feet. From information, obligingly communicated 
by Mr. R. Hunt, keeper of mining records, it appears, 
from returns extending to the end of the year 1874, that 
the annual output of the entire coal-field, including Tip- 
perary, was about 45,000 tons for the year 1873, and about 
44,000 tons in 1874; so that the singular fact appears that 
the yield had devlined during the period in which the 
rices of coal in Great Britain remained inflated to nearly 
yet the prices of two or three years before. Returns 
from the district mining inspectors have been rendered 
from twenty-seven coal pits, including those in Tipperary, 
but of rather more than one-half of these the returns are 
nil, so that the output came from only about twelve coal 
pits actually at work. Amongst these twelve some, 
articularly those of Tipperary, no doubt gave a much 
er proportion than most of the others. But if we 
divide the annual output for the year, of 300 working days, 
equally amongst twelve working coal pits, the nag 
output per diem from each is about 12 tons, or from the 
whole twelve 147 tons per diem—a lamentable and scarcely 
comprehensible result. The number of coal seams in the 
field is very great, innumerable indeed, in the sense that no 
attempt has ever been made to ascertain the real extent of 
any of them, or how many seams in all may exist, the 
average thickness of each of which does not fall below a 
certain minimum, say six inches ; for numerous seams are 
found in many places of far greater tenuity, many not 
exceeding in thickness a fraction of an inch. Most of the 
thicker seams of which anything is known are anthracite, 
but containing more or less bituminous constituents ; and 
in many places _e show that character which is nearly 
always presented by coal seams in highly “accidented” 
formations, or those in which anticlii and contortions 
present themselves, numerously and steeply. In those 
seams the coal is but poorly coherent, and friable, after ex 
sure tothe ——— for some time); it is in fact coal which, 
by pressure and dislocation, has been broken and mashed up 
into a wane coal detritus, and which by subsequent 
re and pressure has been recompacted into a poorly 
coherent mass which has lost all those characters of bedding 
and:“ cleat” which distinguish true and undisturbed coal 
beds. This broken up and recompacted character is fully 
developed in lofty mountainous regions, as, amongst many 
instances, in the Alps, where at Modane, for example, near 
the French end of the Mont Cenis tunnel, thin seams in 
this condition are at present worked, and in Assam, in the 
Eastern Himalayas, where, owing to enormous pressure 
and disturbance, much thicker beds are to the 
same condition. As fuel, this smashed-up coal is always of 
inferior quality. It is used in the Munster district, how- 
ever, in the very few places in which, in a desultory and 





expensive manner, it is extracted, for burning lime, Thin 
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as are so many of the seams wherever they have become 
visible, their average thickness cannot be inferred, for the 


thickness varies in many cases enormously at different | 


points, the coal or culm swelling out fo pockets or 
“ bunches” into thick masses, and again becoming perhaps 
a mere film. This irregularity in thickness arises from 
the same violent pressures at remote geologic iods 
which have also given rise to the smashing up. The coal 
has, in fact, changed its place in part, and doubled up 
under these ) vane as though it were a flowing plastic 
material. This phenomenon is well known in many parts 
of the world both in thick and thin-seamed coals; it is 
enormously developed in the beds of lignite about Téplitz, 
in Bohemia, and in the coal-pits of Blanzy, in France, and 
occurs to a considerable extent in the few coal seams that 
have been wrought in Tipperary. Some of the thin seams 
in the field we are treating of are so rich in pyrites, dif- 
fused through the mass, that they cannot be used as fuel 
at all, and yet these sulphur-bearing seams might perhaps 
become, under judicious management, amo the most 
profitable in the field. A careful examination of the mate- 
rial constituting these thin seams might result in showing 
that some of them, though differing externally in character 
from bog-head or Torbane-hill coal, might yet be of a con- 
stitution to yield upon distillation more or less of the raw 
material of the tar or aniline dyes, and such a ‘lisco- 
very— though we cannot say it presents much promise of 
realisation—might make some of these thin seams far 
more valuable than they ever could be for fuel. 

In the few facts which we have thus put together are com- 
prised almost all the meagre information that exists with re- 
spect to the Munster coal-field, the whole of what is said with 
respect to which in Dr. Kane’s “Industrial Resources of 
Ireland,” is comprised in about half a_page of that work. 
Now, were this immense area of possible mineral fuel in 
existence either in Scotland or England, France or Ger- 
many, its actual riches, be they great or small, would have 
been long ago thoroughly explored, and either the dream 
of its value for ever set aside or its mineral wealth demon- 
strated. The great landowners, or the Bureau des Mines, or 
the Bergampt would have set the mineral surveyor to work, 
and the boring rod applied in numberless places would have 
made the ground beneath their feet as transparent as it is 
in the coal measures of England to the inhabitants of those 
districts. The landowners of the South of Ireland, generally, 
area very different race from the wealthy, and often techni- 
cally intelligent and enterprising, landowners of this island. 
There are no Dudleys, Londonderrys, or Sutherlands, 
and we are not aware that any systematic attempt at the 
exploration of any part of this coal-field by borings has 
ever been made. We cannot but think that this apathy 
and neglect with respect to a possible source of wealth in 
a country so poor as Ireland generally is in everything but 
what is obtained by the tillage of the soil, is a national 
disgrave, and one that, in the energetic times in which we 
live, ought to be removed, by the undertaking, under 
parliamentary authority, of a full and exhaustive survey 
of the entire district—not a mere geologist’s survey, but 
one accompanied by borings, sections, and all other 
information that would satisfy the mineral surveyor or 
coal viewer. In passing, let us say that a few deep borings 
to ascertain whether coal exists in this field below the true 
coal measures, might not be misapplied, as presenting at 
least as much promise as the deep borings in search of 
coal recently made on the shores of the English Channel. 
We may be tolerably sure that neither the landlords nor 
the middle classes possessing any technical intelligence, 
who are far from numerous in the South of Ireland, can 
be easily brought to pay for such a survey; nor would it 
seem quite just that the expense should be limited to the 
area immediately concerned. All Ireland would be bene- 
fited by the discovery of abundant coal in Munster — 
therefore benefited by a survey which should ascertain 
the possibility of such a supply being procured. An 
addition to existing rates almost infinitesimal in amount, 
spread over a few years, and extending to the whole of 
{reland, would afford ample funds for the purpose ; and it 
would seem to us a legitimate exercise for parliamentary 
authority, in this or in some other way, to compel the 
completion of such a survey, which, if the inhabitants of 
Munster be left to themselves, will probably never be 
attempted. Meantime it is an indication of the technical 
ignorance and apathy with respect to enterprise which so 
characterise Ireland everywhere—except in Ulster, whose 
successful working of her iron mines we have recently 
noticed—that some obvious sources of industry and wealth, 
of the existence of which within this coal-field there is no 
doubt, remain untouched. The intercalated beds of argil- 
laceous coal seat, or fire-clay, are not only abundant, but 
vary much in their lithological character and chemical 
constitution. Amongst these, it can scarcely admit of 
doubt, might be found many conveniently situated beds, 
the material of which might be formed into pottery of an 
ornamental class, and local or distinctive character. In 
Alsace, while it yet continued French, clays were found 
which burned into a remarkably hard sort of grés pottery. 
This is of-a beautiful fawn, approaching straw colour, 
perfectly uniform, without any red tint, and without any 
addition to the natural clay, commercial value being given 
to the objects produced by the fine taste evinced in their 
form and ornamentation. These productions in flower 
and other vases, tobacco jars, and a thousand other things 
for which unglazed and rough-surfaced ware is suitable, 
were largely sold at Strasbourg and other large towns in 
Alsace, and at extremely moderate prices. If there be 
any truth in the vaunting of the Science and Art Depart- 
ment, as to what they have done for Irish art education, 
why should not Irish artistic skill be brought here to aid 
in exalting the value of natural products at present lying 
valueless? Unless we be misinformed, there doce not exist 
in the South of Ireland a single manufactory of quick- 
setting or hydraulic cement analogous to the well-known 





native timber as materials for the casks. Find a clay and 
a lime both almost free from iron, so that the colour of the 
cement produced from them should be brighter and more 
sunny in tint than the Portland cement of England, and 
as a material for external architectural decoration no limit 
ah eg the demand which could be procured for it 
in En ; 

The unused sulphur-laden coal seams of this field 
might be brought into profitable use. Very thin 
seams of lignite or of coal too rich in iron pyrites to 
be of any value as fuel, are in different — of 
Germany extracted for the purpose of manufacturing 
from them copperas or protosulphate of iron, and from 
that the strong monohydrated vitriol or sulphuric 
acid, which is valuable for many technical purposes, is 
employed by the dyer and calico printer for obtaining 
indigo in solution, and which, as was shown in Paris 
during the Exhibition of 1867, may be economically used 
as an agent for the production of artificial ice, as well as 
for cooling or freezing liquids generally. But very little 
capital is needed for the production of copperas, which is 
largely made in the Newcastle coal-field, and is itself 
largely employed by the dyer and hatter, or for the produc- 
tion from it, by distillation, as is extensively done in 
Germany, of the monodrated vitriol, commonly known in 
commerce as Nordhausen sulphuric acid, its manufacture 
having long existed, and probably originated, at the 
German town of that name, whence it is still imported. 
Two points, we think, we have indicated—first, that the 
unexplored mineral wealth of this district deserves to be 
better ascertained; secondly, that its already well-known 
products are capable of being put into larger and more 
profitable use. 





A SUGGESTION, 

Wuen the late Emperor Napoleon commenced that career of 
demolition and reconstruction, which have changed and improved 
beyond recognition of those of their inhabitants who survive 
and were born in the first quarter of the present century, Paris and 
almost all the great provincial cities of France, he decreed that 
before the demolition of any house or quartier, an exact plan of 
all the lines of streets and passages should be executed, and a 
complete series of photographs, showing with fidelity and detail 
the features of all the principal street fagades, and the characters of 
the ancient edifices about to be destroyed. Had it not been for this 
sagacious foresight, almost all that was of historical interest, and 
that carried the continuity of the cities of ancient France into 
a new creation of the cities of the Empire, would have perished. 
The historian, the archwologist, or the novelist would have but 
their imaginations alone to trust to when endeavouring to re-create 
those civic scenes of the past, and to connect them more or less 


imperfectly with the great men or the historic events with- 


which the places were associated. Had it not been for the grand 
series of photographs thus produced at Marseilles, when the 
demolition of almost the whole of the ancient city which sur- 
rounded the Jolliette harbour, which were produced between the 
years 1860 and 1862, the quaint picturesqueness of the house 
architecture of those ancient and too often semi-ruinous abodes, 
out of which the formidable Marseilles “ pikemen” issued and 
marched upon Paris during the great revolution, would have 
utterly passed away, as have the streets and churches of that 
vast area of Lyons which was ruthlessly demolished at the 
command of the convention during the same convulsion. It is 
understood, though we cannot ourselves vouch for the fact, that 
a complete collection of these maps and photographs referring to 
the cities of every part of France was made and deposited in 
Paris—we believe at the Ecole des Beaux Arts—where so long as 
photographs can survive, they may be considered as amongst the 
national records. Why should we not have similar records of 
the older London, which is every day passing away, now, though 
somewhat late, commenced, deposited in some one of the public 
institutions in the metropolis? London is in reality, though in 
amore tardy and quiet way, undergoing very much the same 
metamorphoses that Paris and other cities of France underwent 
under the Empire. Those who are old enough to recall in ima- 
gination the London streets of 1820, will find how vast have 
been the changes which have been wrought within the last fifty- 
seven years. Yet of the elevations and architectural or structural 
details of the many buildings accidentally destroyed or 
demolished, how few traces remain, except what may be 
derived from a few more or less incorrect engravings or 
paintings. The Thames Embankment—the great work of 
the last ten years—has utterly changed the aspect of every- 
thing upon the northern bank of the river from Blackfriars to 
Chelsea. The old, sloppy and stinking foreshores of the 
river, with their quaint and irregular piles of wharves and 
warehouses, and many a queer old opening upon the waterside, 
like that of the now hidden water-gate of Inigo Jones, within 
which Mary of Modena sheltered from rain and blast while she 
waited for the open boat that was for ever to separate her from 
London, however easily reviled, were not devoid of picturesque- 
ness and of many stirring associations. But they are all gone, 
and we apprehend no vestige of pictorial character remains to 
recall them to succeeding generations. Few things are more 
remarkable than the rapidity and completeness with which 
the ancient characteristics of streets fade from the memory as 
soon as they have given way to new facades, and few of those 
who read these lines can call up with any distinctness what was 
the appearance of the west side of Whitehall before Sir John 
Soane erected there the Treasury offices, or, much more recently, 
before the facade of the new Foreign-office was constructed; and in 
a few years more the whole of the west side of Parliament-street 
will likewise be a thing of the past. It seems to ‘us that it 
would be a small but no wnworthy addition to the labours of 
the Metropolitan Board of Works that they should imitate the 
example of the late Emperor of the French, and inaugurate a 
systematic photographic record of all buildings doomed to demo- 
lition in London. It is scarcely nec to commend such a 
work to any man of culture, but it has one, if not many, practical 
sides also upon which it may be viewed. 1 procedure 
would often find the value of the help that might be afforded by 


, such records. We do not think that we have stepped beyond 


Portland cement, yet all the materials necessary for its | 


manufacture are there found. They have the argilo-silicious 
clays in many varieties, limestones nearly as varied in 
qualities, culm with which to burn these, and abundant 
water-power for grinding them,and an ample supply of small 


our proper bounds in Tae ENGIverr in offering this suggestion, 
for we do not admit that engineering ought to be viewed—as 
too many of our countrymen do view it—as though it were a mere 
useful craft, divorced at all points from “ the good, the true, and 
the beautiful.” 


SEWAGE OF THE WEST RIDING TOWNS. 

THE disposal of sewage question is one which is continually 
coming to the front, and cannut be much longer shelved or 
dealt with in a merely half-hearted manner. The rivers and water- 
courses of the Black Country, of Lancashire, and of the West 
Riding of Yorkshire, are for the most part no better than open 





sewers of the most pestilential description. Common sense and 
every idea tending to the conservation of the health of the popu- 
lation alike cry out for the evil to be remedied; yet up to the 
present time it is in full force, and appears likely to go on 
unchecked. In the West Riding the sewage of Leeds only is 
being partially dealt with in a definite manner by the A BC 
process; whilst the foecal matter of Sheffield, Rotherham, Ches- 
terfield, Barnsley, and other towns is emptied into the Don, the 
wuters of which lower down the stream are used for drinking 
purposes by the inhabitants of Doncaster. The last-named town 
does not, as a matter of course, relish the prospect or the sweet 
waters of the river, and is having waterworks constructed with 
as much rapidity as possible. In the meantime the Doncastrians 
have from time to time threatered the towns higher up the Don 
valley with injunctions unless their sewage were removed from 
the river. These threats have, apparently, had more effect upon 
the negligent corporations of the offending towns than any 
abstract ideas of the justice or injustice of what they had been 
doing for so many years, so that numerous schemes are being 
put forward for dealing with the question. One of the most 
recent of these is that embedied in a paper read by Mr. John 
Webster, an ex-mayor of the town, before the Sheffield Literary 
and Philosophical Society. Mr. Webster advocates the construc- 
tion of an outfall sewer or conduit from Sheffield to Thorne, a 
distance of rather more than thirty miles, to take in not only 
the Sheffield refuse, but to deal with that of all the towns and 
large villages on the route. He proposes that the sewer should 
follow the course of the Don, the gradient being 6ft. per mile 
as far as Doncaster, and thence to Thorne only 18in. per mile. 
He says that the practicability of the project is not doubted by 
engineers of such standing as Mr. Bazalgette and Mr. Fowler ; 
and he quotes a letter addressed by Messrs. Lawson and 
Mansergh, engineers, Westminster, in 1870, to the corporation of 
Halifax. This communication said, ‘There is a scheme which 
we believe must at some, not very distant, period be undertaken, 
viz., the entire interception of the sewage of the whole of the 
towns and villages in this part of Yorkshire by means of conduits 
or sewers, which shall carry it entirely away and utilise it on 
the thousands of acres of land which are to be found admirably 
adapted for the purpose in the neighbourhood of Thorne.” Mr. 
Webster roughly estimates the cost to Sheffield alone at about 
£500,000, including the purchase of 3000 acres of land at £20 
per acre, which could gradually be paid off by the working of 
the sewage farm. 


THE DRAINAGE OF STAFFORDSHIRE MINES. 


As many of our readers are aware, the South Staffordshire 
Mines Drainage Commissioners and Arbitrators have been able 
to nearly complete that portion of their work which relates to 
the drainage of the surface, and they have also done some- 
thing in relation to the major portion of their task. In such 
a district it is easy to understand that colliery owners have great 
admiration for the Act, and would lament if anything should 
occur to prevent the realisation of the hopes which are fairly 
justified by what has been already accomplished—always 
supposing, however, that the mines can be drained at a cost 
which will not lay upon the coal to be liberated a heavier burden 
than it can bear in thea market in competition with newer dis- 
tricts, which have been successful in keeping themselves outside 
the area to which the operations of the Act were to apply. The 
maximum rate for underground drainage stipulated in the Act 
is 6d. per ton on all minerals brought up. So extensive is the 
work to be done in certain of the districts, that the arbitrators 
now find that such a rate will be insufficient to defray the 
costs of clearing the mines and keeping them clear. There seems, 
therefore, to be no alternative but to apply to Parliament for 
further rating powers. At this, localities have taken alarm. 
The Act gives power to any district wishing to cut itself off 
from the operation of the measure to do so upon such a unity of 
agreement as should represent a specified majority of the mine- 
rals within that district. Availing themselves of this clause, the 
colliery owners, in one district at least, have already secured 
the requisite number of signatures to a petition for ex- 
emption from liability on account of the proposed mines 
drainage proper; and the commissioners have no _alterna- 
tive but to allow that district to disassociate itself 
from the rest. The district of which we are now writing 
is Oldbury. If this were all, there would not be any great cause 
for regret ; but it happens that another district, threatened with 
a higher rate than Oldbury is likely to be called upon to pay, is 
moving in the same direction. Such districts, unfortunately, are 
those which most of all need the interposition of the Act ; and 
they know it. But they are not convinced that it would be 
most to their advantage commercially to have to pay sucha 
rate as at present appears to be essential. Under these circum- 
stances it would be idle to hide from ourselves that there is much 
room to fear that the operation of the South Staffordshire 
Mines Drainage Act may for a long time be confined to the 
drainage of the surface. If such a result should come about, 
leading colliery owners in South Staffordshire will have great 
reason for regret, and there is cause to apprehend that it will 
lead to the shutting up of mines, which can pow be worked only 
with the help of the commissioners. Doubtless the drainage of 
the surface will be a great work effected, but we will hope 
that even yet the srbitrators and the colliery proprietors who 
will have to find the money will be able to arrange so that the 
whole object of the Act of Parliament will be attained. 








PRIVATE BILLS IN PARLIAMENT. 


During the week the following business has been transacted :— 
In the House of Commons, the preamble has been proved, with 
amendments, of the Dewsbury and Heckmondwike Water, and 
the consideration of the clauses of the Horncastle Gas Bill ad- 
journed until the 30th inst. In Group K the committee were in- 
formed that terms had not been made with the Stockton and 
Middlesbrough Water Company whose bill was thrown out last 
Friday, and the preamble was therefore declared proved, with 


| amendments, of the Stockton and Middlesbrough Corporation 
| Water (Purchase) Bill. 


In Group 8 the preamble has been 
declared not proved of the Banbury and Cheltenham Direct 
Railway (Deviation) Bill. The preambles have been proved of 
the Halifax Water and Gas Extension, Newcastle and Gateshead 
Water, and Huddersfield Water and Improvement Bills. In 
Group 3 (new group) the Great Yarmouth and Stalham (Light) 
Railway Bill has been proceeded with. The Southampton Gas- 
light and Coke, Wakefield Water, Campbeltown Burgh and Har- 
hour and Clare Valley Gas Bills have been proceeded with. In 
Group 8 the oppositions have been withdrawn to the London, 
Brighton, and South Coast Railway and London and South- 
Western Railway (Various Powers) Bills, and the preambles 
proved of the Great Yarmouth and Stalham (Light) Railway 
and Chichester and Midhurst Railway (No. 2) Bills ; the latter 
empowering the London and Brighton Company to revive the 
Chichester and Midhurst line. The preamble has been proved 
of the Dudley and Oldbury Junction Railway (Deviation) Bill, 
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with power toenter into working or other agreements with the 
Great Western Railway Com y. In Group 9 so much of the 
i any dg refers to the e' t of Wolverhampton 

ny hats se Sr es agen and pty oh wt 
way (New Lines, &c.) Bill, an unopposed parts o i 
afterwards dis; of. 

Yesterday (Thursday) the preamble was proved of the London 
and North-Western (New Lines) Bill. The opposition of Sir H. 
de Trafford to the Bolton Junction Bill was concluded, and when 
the Committee rose evidence was being taken on behalf of the 
ba * ey tu me, nn Lancashire nod ba say 

ilways. Mr. W. Thorley, traffic manager of the latter railway, 
was called. The Southport Improvement Bill is postponed till 
Monday, and the Newport (Mon.) Improvement Bill until 
Tuesday next. ‘ 

Before the chairman of Ways and Means Committee the pre- 
ambles have been proved of the Edinburgh and District Water, 
East Norfolk Railway, Maidenhead District Gas, Ivel Navigation, 
Glasgow and Kilmarnock Joint Lines and Caledonian Railway, 
and Vale of Clyde Tramways Bills, The last-named bill proposes 
to give the Board of Trade authority to issue certificates for 
working the tramways with locomotive engines, similar to those 
now running on the Paris tramways. The Newport (Isle of 
Wight) Borough Bill was adjourned until Tuesday next, and the 
Mersey Railway Bill was withdrawn, 

The Standing Orders Committee of the Commons decided 
that the Standing Orders ought to be dispensed with in the two 
cases of the Gas Light and Coke Company’s Bill, petition for addi- 
tional provisions, and the petition of the Southampton Docks 
Company for leave to deposit petition for bill. 

In the House of Lords, the Norfolk Estuary Bill has been with- 
drawn. In Lord Harding’s Committee the preamble has been 
proved of the New Shoreham Harbour Bill, and the oppositions 
to the North Dublin Street Tramways Bill and St. Werbergh’s 
Church (Bristol) Bill have been withdrawn, The preamble of the 
Blackrod (Lancashire) Water Bill has also been proved. 

In Lord Redesdale’s Committee the preambles were proved of 
the following bills, viz.:—Glasgow (City) Union Railway; Rom- 
sey Extension and Improvement; British Gaslight and Coke 
Company (Hull Station); Padiham and Hopton Local Board; 
Upper Inny Drainage; Pegwell Bay Reclamation; Great Northern 
London Cemetery; Cornwall Mineral and Bodmin and Wade- 
bridge Juuction Railway; Bodmin and Wadebridge and Delabole 
Railway; and Ennis and West Clare Railway Bills. 

The Lords Examiners have found the Standing Orders com- 
plied with in the cases of the following bills forwarded from the 
Commons, viz.:—Lynn and Fakenham Railway; Walsall Gas 
Purchase and Borough Extension ; North Wales Narrow Gauge 
Railway; and Wilts and Berks Canal. The Standing Orders were 
not complied with in the Commons in the case of the North-East 
Worcestershire Water Bill—petition for additional provisions, 

The following bills have been read :— 

In the House of Commons: for the first time, Sutton Pool 
Harbour ; for the second time, Brighton Pavilion, Erwood 
Bridge, Sidmouth Railway, Dublin Port and Docks, Metropolis 
Gas Companies, Scottish Equitable Life Assurance ; and for the 
third time, Assam Company, Bousfield’s Patent, Hall’s Patent, 
Milner’s Patent, Forth Bridge, Manchester, Sheffield, and Lincoln- 
shire Railway. 

In the House of Lords : for the first time, Caledonian Railway 
(additional powers), Caledonian Railway (Grangemouth Harbour), 
York New Water, Humber Conservancy, Forth Bridge Railway, 
Pier and Harbour Orders Confirmation ; for the second time, 
Chesterfield Water and Gas, Coombe Hill Canal Navigation, Mid- 
Wales Railway, Stafford Borough Extension, Thames Tunnel, 
West Kent Main Sewerage, London and South-Western Railway 
(Exeter and Crediton, and North Devon Railways), London and 
South-Western, Midland and Somerset, and Dorset Railway 
Companies, Mersey Docks and Harbour Board, Gorleston and 
Southtown Gas, Pegwell Bay Reclamation, London, Chatham, 
and Dover Railway, East London Railway, Gas and Water Orders 
Confirmation, Tramways Orders Confirmation (Bristol, &., and 
Wantage, &c.), Local Government Provisional Orders, Nos. 2 and 
3; and for the third time, Leigh and Hindley Local Boards, 
Sutton Pool Harbour, Leicester Improvement, Local {Govern- 
ment Provisional Order. 








EXPRESS ENGINE, HUNGARIAN STATE 
RAILWAY. 


At page 356 we give a longitudinal section of one of ‘ the 
engines designed by Mr. John Haswell, of Vienna, for the 
Hungarian State Railway, and illustrated in our last impression, 
The principal dimensions of these engines are as follows :—- 

Diameter of cylinders - eo 15}in. 


Length of stroke .. .. .¢ .. «. 24din. 

Diameter of driving and trailing wheels 6ft, 24in. > 
Do. of bogie wheels .. .. .. «. «. 3Sft, lin. 

Number of tubes 173 


Length of tubes.. 


1) oft. 4}in. 
Diameter of tubes .. Yin, 


Tube surface ‘ ++ 961 square feet. 
Fire-box surface.. .. -. 87 square feet, 
Total heating surface +. 1048 square feet, 
Grate surface .. .. «. «. «. «+. 21°6 square feet. 
Weight of engine, in working order, on 

driving and trailing wheels .. .. 21°4 tons, 
On bogie wheels... .. «2 «- ++» 16° tons, 

Total weight 88°0 tons, 


These engines run with remarkable smoothness round sharp 
curves, and have proved very economical with poor coal, 








THE PHILADELPHIA EXHIBITION. 

Tuer Centennial Exhibition at Philadelphia was opened on the 
10th with great ceremony and success. The day was observed as a 
legal holiday; the church bells were rung, salutes were fired, and 
flags were flying. There wasa grand military pageant at the 
opening of the Exhibition, and the representatives of foreign 
Governments were on the platform in full uniform. At the close 
of President Grant's speech, the Emperor of Brazil rose and joined 
in the demonstration of applause. The President, assisted by the 
Emperor, started the engine in the machinery hall, setting every- 
thing in motion. He then held a reception in the judge’s quarters 
and the-exercises closed. The Exhibition is more complete than 
was anticipated, England taking the first place in this respect. 








THE HUELVA PIER. 

HUvELYA is a town and province in the south-west of Spain, 
the town being situate near the mouth of the river Odiel and 
forming the terminus of a railway which has just been con- 
structed for the Rio Tinto Company, for bringing down copper 
ore from the mines in the interior, about fifty miles distant 
Though only a single line of 3ft. 6in. gauge, with eight passing 
stations, this railway presented considerable engineering 
difficulties, The circumstance of its running alongside a river 





(the Rio Tinto) up a narrow ravine necessitated the construc- 
as well as the excavation of large quantities of rock. 
difficulty was experienced in setting out the line and taking the 
levels for the working beeen the grand being in places rough 
and precipitous. The method employed in fixing the line in such 
places as were particularly inaccessible for the staff and instrument 
was the following :—The levels of various points along the bed of the 
river and below the centre line, which was of course somewhere 
on the side of the hill above, were determined, and also that of a 
point corresponding to each, and square off with it, so as to include 
between pair respectively all probable positions of the centre 
line, In case the level of the points taken on the hill could not 
be conveniently ascertained directly, they were obtained 
taking the angle to them off the horizontal from those in the 
river. A long tape was then stretched between these fixed levels, 
and by means of a plumb bob the distance of the ground line 
below the tape was found. All the data were thereb 
obtained for making complete cross sections of the hi 
side. The two works, however, undertaken by the Rio 
Tinto Company of the most interest to engineers are a 
tunnel at the mines and a pier at the seaport. The latter 
deserves a somewhat detailed notice ; but of the former it will 
be sufficient to remark that itis nearly half a mile in length 
and is constructed for two lines of way. McKean’s rock drills 
were used in the heading, and gave a maximum rate of progress 
of two metres—6ft. 6jin.—in twenty-four hours. This progress, 
it may be fair to state, was not limited by the capabilities of the 
machinery, but by the difficulties of removing the excavated 
material, Mr. George B. Bruce, Member of Council Inst. C.E., 
was the engineer for this railway, Mr. Wm. Ridley his resident 
engineer, and Messrs, Clarke, Punchard, and Curry the 
contractors. 

The Huelva Pier is intended for the shipping of copper ore, and 
was partially opened for this duty last month. It is composed 
of cast iron screw piles and columns, and wrought iron lattice 
girders, the total length from the shore to the pier head being 
1900ft. It first bears west for a distance of 650ft., and then, 
with a curve of 600ft. radius, takes a turn to the south, follow- 
ing the channel of the river Odiel.. For working the mineral 
trains and shipment of ore on the pier, advantage is taken of 
the action of gravity, the system adopted being that in use for a 
similar purpose on the Tyne. There are seven lines of way on 
the pier, at three different levels, Those on the lower floor, 
beginning first with one line and then branching out into three, 
are about 5ft, above ordinary high-water mark, and are intended 
for import traffic, while those on the two upper floors are on 
varying gradients to facilitate the working of the mineral trucks. 
The method of working the traffic is as follows :—Along the 
two centre lines full wagons are passed to the standage portion. 
Afterwards a truck at a time is allowed to run down the 
gradient, thus acquiring an impetus which causes it to mount the 
steep gradient at the pier-head, and, on its running down back 
again, which it does almost immediately, it is switched into one 
of the two outside roads and spragged, so as to come to rest of 
itself over on oneof the divisions of thespout into which its contents 
are shot, by allowing the hopper door in the bottom of the wagon 
to fall. When the door is replaced and the sprag withdrawn, 
the wagon runs away, owing to gravity, along the outside road 
towards the shore end. 

There are four sets of shipping spouts constructed so as to 
allow for the varying level of the tide, and the difference in the 
heights of the vessels—a difference which is considerable between 
a vessel unloaded at high water spring tides, and one loaded at 
neap tides. Each set of spouts has four fixed divisions, as well 
as a movable spout at the end, which slides in a frame turning 
on a pivot, and may be raised or lowered in guides by winches to 
any one of the four divisions to receive the mineral, the lower 
end being directed to the ship’s hold. An angle of about 30 deg. 
is found to be the most suitable inclination for the discharge of 
the ore. The cast iron piles are 17ft. long, 16in. in diameter, 
and of l}in, metal. The blades are 5ft. in diameter, and were 
cast loose for convenience of shipping. The blades are fixed to 
the ends of the shafts by a couple of bolts, which have two flat 
sides to receive them and prevent their slipping when being 
screwed into the ground. Different lengths were added to the 
piles till they are about 32ft. below the surface, and to the top 
of them columns, 15in, diameter and of lin. metal, were bolted by 
flanges, the first joint being after the nature of a ball and socket, 
to admit of the columns being erected perfectly upright, in 
case the piles should have canted in any degree during the opera- 
tion of screwing. These piles and columns are placed in rows of 
four, alternately 15ft. and 50ft. apart, centre to centre, forming 
as it were, a series of piers 50ft. from each other. Eight of these 
piles and columns are firmly braced together by tie-rods and 
struts. 


tion of numerous retaining walls soci or or We Eom girders 


The great feature about the Huelva Pier is the method which: 


has been adopted by Mr. Bruce to secure a good foundation. 
The bed of the river is composed of mud ; and it was found, 
on a test pile being screwed down, that it would safely bear only 
5 ewt. per superficial foot. As a sufficient hearing surface could 
not conveniently be given by screw blades, whole balks of 
pitch-pine were strongly fastened together on the surface of the 
water, round each set of eight piles, thus forming a platform, 
which was weighted with rails and pig iron laid on trestles speci- 
ally constructed for the easy removal of the iron after the sink- 
ing of the platform under the surface of the water. More 
weight was added until each platform—50ft. by 30ft.—carried 
500 tons, which is in excess of the greatest weight of engines, 
mineral wagons, and superstructure, that it will ever be called upon 
to sustain. The load was allowed to remain until there were no 
further signs of sinkage—sometimes so long as two or three 
months. Rectangular plates of cast iron were lowered through the 
water on to the platform, and bolted under collars cast at certain 
distances apart on the piles to receive them. These plates were 
fixed in position by divers, and the whole weight of the super- 
structure was brought to bear upon the platform by their means. 
Near the shore end, where the ground is of a slightly firmer nature, 
smaller platforms carrying cast iron discs of less area have been 
used for transmitting the weight of the su cture to the 

latform. The piles have been weighted in all cases until a full 
Cinsing has been obtained on the platforms by means of the 
discs or rectangular plates. The platforms actually apy the 
weight, although the piles go down some considerable depth 
below them, and contribute, by means of their blades and the 
friction of their sides, to carry some of the weight ; still their 
duty is more to give steadiness to the tall superstructure 
above. 

The main girders both for the 15ft. and 50ft. openings are of 
the uniform depth of 4ft. throughout, and are 12ft. apart from 
centre to centre transversely, Their ends rest on cast iron caps, 
and have between them lattice on the upper and plate girders 
on the lower floor. The ends of the girders on the latter 
are joined together longitudinally by plates 4ft. by 2ft. on each 
side of the columns, the holes in them being made oval to allow 
for expansion or contraction. At the centres of all the 50ft. 
girders are bracing frames, generally single, but double between 





the outside upper girders where not attached to the interior 
i above. Wind ties or horizontal bracing are also fastened 
to the under side of the bottom flange of the girders throughout 
the whole length of the pier.’ The detailed drawings show por- 
tions of the system of ties and braces, which is most complete. 
The lower lines of rails are carried by longitudinal timbers 
12in. x 9in, resting on cross baulks 5ft.apart from centre to centre, 
put through pockets arranged in the lattice girders, as shown in 
the drawings. The upper lines of rails are fixed in the same 
kind of longitudinal runners, but rest on cross baulks laid on the 
tops of the girders. The platforms carrying the outside roads, 
which are only intended for the return empty wagons, project 
5ft. on each side of the girders, Longitudinal angle-iron runners 


by | are fastened to the ends of the cross timbers for the pupose of 


steadying them, and these again are fastened at intervals to 
timbers suspended. from the top middle floor girders. All the 
timber used on these floors is creosoted Memel. Where the 
single line branches out into three on the lower floor the columns 
are necessarily dispensed with, as they would have pre- 
sented obstacles to shunting; and the main girders of the floors 
above are carried by double T girder frames spanning the 
turnouts. 

Around the pierhead is constructed a timber shipping deck, as 
shown on the general plan, It is kept from actual contact with the 
iron structure, with a view to prevent any blows or shocks from 
ships being communicated to the same, Creosoted Memel piles, 
with cast iron screw blades 4ft. in diameter, have been used for 
the deck. These piles, which are arranged in double rows, are 
firmly braced together by wooden ties and strutsin all directions, 
The deck is covered with 3in. planking, and a pair of reils are laid 
for carrying a steam travelling crane, A traverser also runs on 
the deck and the lower floor of the piers, for shifting wagons 
from one line of way to another on the same level. A 10-ton 
derrick crane is e at ome corner of the pierhead, for 
lcading or unloading heavy goods or machinery; on the 
tops of some of the timber piles cast iron bollards are fixed, and 
buoys are anchored in the river to screw piles for mooring 
vessels. 

The approach to the pier is constructed of timber, and has 
been extended further than was originally intended, owing to the 
ground not being found firm enough to support an embankment 
of morethan a few feet in height. By reference to the draw- 
ings, it will be seen how all the lines of way on the different 
levels start from one level and get on to the various floors of the 
pier, and how the details of the structure huve been arranged so 
as to present no obstruction to the traffic. Ample provision has 
been made in case of fire breaking out. Near the shore end a 
large tank, having a capacity of 11,00 gallons, has been erected, 
while stand pipes, leather hose, and buckets are provided at every 
alternate cluster of eight columns. 

We are indebted to Mr. George B. Bruce, the engineer-in- 
chief, for the drawings from which the accompanying illustra- 
tions have been prepared, and to Mr. John Robinson, M.I.C.E., 
who was entrusted with looking after the work in England, for 
the information from which we have compiled this notice. Mr, 
Thomas Gibson, A.I.C.E , is the resident engineer, and Mr. John 
Dixon, of Lawrence Pountney-hill, the contractor. The cast 
iron piles and columns, weighing about 1900 tons, were supplied 
by Messrs. Charles Ianson and Son, Darlington, and the Stockton 
Forge Company, Stockton-on-Tees ; the wrought iron work for 
the girders, weighing about 1400 tons, by the Skerne Iron Com- 
pany, Darlington, and the shipping shoots and all the 
machinery by Messrs. Cowans, Sheldon and Co., of Carlisle. The 
total cost, including machinery, tank, and approach, is about 
£118,000. : 








THE INSTITUTION OF Civil ENGINEERS.—At the meeting of 
this society on Tuesday, May 2nd, 1876, Mr. George Robert 
Stephenson, president, in the chair, it was announced that the 
council, acting under the provisions of the bye-laws, had recently 
transferred Messrs, Adam Fettiplace Blandy, Mersey Dock and Har- 
bour Board ; Wells Hood, late resident engineer, Cape of Good Hope 
narrow-gauge railways; John Kyle, resident engineer, Colombo 
Breakwater Works, and John Steell, ex. engineer, P,W.D., India, 
from the class of associates to that of members, and had admitted 
the following candidates as students of the institution, viz., 
Messrs. John Charles Gill, John Henry Anderson Ivens, George 
Marston, Walter Smith, and Francis Aspinall Wythes. The 
monthly ballot resulted in the election of twenty-two candidates, 
of whom three were made members, viz., Messrs, George Heaton 
lish, St. Helen’s ; Ewing Matheson, Walbrook; and Sydney 
William Yockney, Westminster; and nineteen associates, viz., 
Captain Clayton Scudamore Beauchamp, R.E., ex. eng., P.W.D., 
India; Messrs. Robert Bell Booth, local funds’ engineer, 
Kattiawor ; Edward Kynaston Burstal, Stud, Inst, C.E., West- 
minster; Henry Cook, secretary and traffic manager of the 
Furness Railways; John sae Davies, Exeter; Elim Henry 
D’Avigdor, Vienna ; eno Rickman Emmott, Ceylon Government 
Railways; Richard William Henry Paget Higgs, Charlton ; 
Alexander Izat, ex. eng., P.W.D., India; Lieut.-Col. Alfred 
Stowell Jones, V.C., Wrexham; Messrs. George Braithwaite 
Lloyd, Birmingham ; John McLaren, manager of the Ravensthorpe 
Engineering Company ; Horace John Mannering, London, Brighton 
and South Coast Railway ; William Maylor, Beypoor, India ; 
Patrick Walter Meik, Stud. Inst. C.E., Edinburgh ; James Rich- 
mond, acting engineer for Irrigation, Jamaica; Arthur Lewis 
Stride, engineer and general manager of the London, Tilbury, 
and Southend Railway ; Henry Thomas Simpson Ward, P.W.D., 
Ceylon ; and Thomas Walter Woodhouse, Red Lion-square, 


THE LA Bastix Process.—The bike 2 7 U.S,, Standard says : 
—** At the Central Glass Works, head of 15th street, this city, they 
have been engaged in making glass ware by the new method, 
already spoken of in New York papers. By this process tableware, 
lamps, tumblers, and bar ware can be so hardened as to resist 
fracture when let fall from a height of from 8ft, to 13ft. on the 


floor or ground, The glass after being run from the furnaces and 
moulded as usual, instead of being into annealing pans, is 
immersed into a hot bath, consisting of three parts fl oil and 


one of tallow. The bath stands at about 320 deg., and after 
remaining in this, the ware is removed to a second and similar bath, 
by which it is cooled down to about 200deg. Finally the 
pieces are imm in a water bath, and then dipped into a 
mantity of ordinary refined burning oil. They are then 
Neanéd, ready for packing, with plaster of Paris powder. 
The work is but in its infancy, and but one small furnace 
is used in the present experiments. Improvements will doubtless 
be made by which the cleaning can be done more rapidly than by the 
powdered plaster, probably some chemical being used for this pur- 
pose. It is supposed that the oil works into the pores of the hot 
lass and thus toughens it. Great care has to be exercised in the 
final cooling by water, as too long a contact with the air in chang- 
ing from one bath to another makes the ware crack, icles 
eooled entirely in oil retain the oil on the surface, but are thus 
rendered stronger than otherwise. This new process is very much 
employed in the peat of lamp it yet be Foon A have 
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Two papers were read. The first, “‘On Flues and Ventilation,” 
Mr. A. H. C. Trewman; and the second, “‘ On the Ventilation 
Buildings,” by Mr. J. W. Pearse. Mr. Trewman’s paper ran as 

follows :— 


In this paper the author proposes to offer some 


aoe ry 
and the construction ues ouses, 
The question, however, is so intimately connected with that of 
vent ion, that a consideration of this latter subject must neces- 


sarily take precedence of the former. 

Mr. Clegg in his treatise on “Coal Gas,” and under the heading 
of “ Burners,” states that atmospheric air contains, in its pure state 
about 20 per cent. oxygen ; therefore, one cubic foot of carburetted 
F pen ge uires for its proper combustion 10 cubic feet of air. 

less be mmo to a flame, a — med — will 
escape owing to its not finding a proper volume of oxygen for con- 
version into carbonic acid, and vin be deposited in the form of 
dense black smoke. The ventilation and warming of rooms are 
matters that should be provided for in the constructive design of 
all edifices intended for oczupation. The necessity for this arises 
from the fact that the breathing of air, as one of the functions of 
animal life, renders it unfit for re-inspiration, the lungs retaining 
the vital properties, and emitting the remainder, which consists 
of ingredients detrimental to health. In order to keep an apart- 
ment in a healthy and pleasant condition, fresh air should be con- 
stantly supplied at a temperature of from 60 deg. to 65 deg.; and 
the vitiated air should be as constantly removed. All the various 
for ventilating rooms have 
i on Mr. ee 
states that the vitiated air, on being emitted from mouth, has 
a temperature of about 80 deg. or 90 deg., and as the universal 
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effect of heat is to expand and lighten, the vitiated air 
has @ natural tendency to rise to the upper of the 
room. To allow this action to proceed, it is evidently 
necessary that means for its escape to the top should be provided, 
and also that fresh air should be introduced at the lower portion 
of the apartment. A heated shaft acts as a pump in sucking 
the warmed air upwards, and if no force is in n from below to 
drive this air upward by the pressure of fresh air entering the 
apartments, the at here b rarefied to a degree which is 
not only unpleasant but prejudicial to health, It is, therefore, 
essential that the two processes of exhaustion and supply should 
proceed simultaneously, and be so regulated that no rarefaction 
shall be suffered in the air to be breathed. It is curious to observe 
that by applying a lighted taper to the top, the middle, and at the 
lower part of the opening between a room and a passage, a 
strong current of air will appear to pass from the hot room into 
the cold passage, near the top; a contrary current of air will 
appear to pass from the latter into the former, near the lower 
part ; whilst in the middle there is little or no motion at all, as 
may be clearly perceived by the flame of the taper. It is for the 
same reason that’ when a fire is lighted in a room, that a strong 
current of air is caused to enter the room, which may be felt by 
applying the hand to the key-hole if the doors and windows are 
shut ; for the air over the fire being heated, becomes lighted and 
ascends into the chimney ; consequently, other colder air must 
supply its place, which forces its way through all the small open- 
ings. Were a room with a fire in it to be perfectly closed, except 
the chimney, the air in it would soon b unwhol for 
iration, and the fire would soon be extinguished. 
ose who expect to keep the air of a room sweet and whole- 
some, especially for invalids, by carefully stopping all the small 
apertures that admit fresh air, make a great mistake in so doing. 
en the current of air that enters into a room falls immediately 
upon the persons who sit in the rcom, then it may be objectionable. 
In that case such openings should be closed, but at the same time 
another should be made in a more convenient place; for the efficient 
circulation of air in a room is absolutely necessary. A fire may be 
compared to a human being, if it does not obtain enough air to 
support its combustion, or in other words, to keep it alive, it will 
naturally goout. Can it seem astonishing that a chimney smokes 
when there is not sufficient air allowed to support combustion ? 
It must also be unhealthy for persons who sit in such a room, 
when it is considered that each one is estimated to require four 
cubic feet of air per minute for his own separate use, 

The author will now ider what a chimney means, and how 
chimneys were constructed in early days. The word chimne 
means simply a passage for smoke without reference to any parti- 
cular form or size. How far the Greek and Roman architects were 
acquainted with the construction of chimneys remains a matter of 
dispute. The first certain record of chimneys as we now build 
them, according to Mr. Weale’s “‘ Dictionary of Terms,” is believed 
to be that contained in an inscription at Venice over the principal 
gate of the Senola Grande di Sta Maria della Carita, which states 
that in the year 1347 a great many chimneys were thrown down 
by an earthquake. An ancient chimney generally meant a fur- 
nace, stove, or hearth, and has been described as simply an opening 
for the escape of the products of combustion. In architecture it 
meant a body of brick or stone erected in a building, containing a 
funnel or funnels, to convey smoke, and other volatile matter 
through the roof, from the hearth or fireplace, where fuel is burnt. 
These ancient chimneys isted of any opening or exit for smoke, 
as we read that chimneys were composed merely of a small hole in 
the roof, and the fire was made in the centre of the room. The 
first ingmormeent on this was that the ane or corner of the room 
was made into a separate compartment, by erecting a partition ; 
this was called the fireroom. By this means those who inhabited 
the room were freed from the inconvenience of the soot, which, 
when the fire was in the centre of the room, came slowly down 
from the top into their midst. The Egyptians, Greeks, and 
Romans, to whom architecture is so much indebted in othe: 
respects, living in warm climates, where fires in the apartments 
were seldom necessary, did not require chimney places. Palladio 
only mentions two, which stood in the centre of the rooms, and 
consisted of columns supporting architraves, whereon were placed 
the pyramids or funnels through which the smoke was conveyed. 
Scamozzi mentions only three in his time, which were similarly 
placed, In d Inigo Jones designed some very elaborate 
chimney pieces, but it is not recorded that they were ever carried out. 

The size of a chimney must depend upon the dimensions of the 
room wherein it is to be placed. The fire should always be 
situated so as to be immediately seen by those who enter. The 
middle of the side Sates walll © tho Bans place tu hella eudeone, 
or other rooms of e, the principal entrance of which are 

in the idle of the front or of the back wall, but in 
drawing-rooms, dressing rooms, c,, the middle of the back wall is 
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the best situation, the chi ing then farthest removed from 
a a chimney being 
The author now to notice some of the chief causes of, 


a di i for the 3; from 
thefae ina cold situation, as for yinan star ma tag 
from low being near buildings ; from two or 
more fireplaces to one flue; from want of a supply of air, 
and from large rooms having more than one fireplace, or even 
drawing rooms, communicating by folding doors. y fireplaces 
ee ee eS ee ming, le no 
doubt with the intention of throwing out more heat, no thought 
being taken for the smoke, which is of more importance than the 
hi wa Meigs doyepar ti. Phcahersenc ocbrggh Far J 
instances the smoke, makes a point of accompanying it. Thé bars 
also may be seen to project in some instances 6in. beyond the coving, 
and also have a very small exit for the smoke, and this is 
gg exactly in the centre of the breast, and at the back of the 

ireplaces never have the bars projecting more than 
2hin. to 3in. at the outside beyond the covings. The exit for the 
smoke should be above and not on a level with the fire. Some- 
times the flue is placed in an external stack orwall. If it must be 
so placed the brickwork must be at least 9in. or 13}in. in thickness. 
Frequently a low chimney is situated with a very high house almost, 
as it were, overlooking it. The wind striking against the side or 
roof of such high building would nat ly drive it down- 
wards, and would drive the smoke also back down the low 
chimney. 

Fig. 1 shows a contrivance which the author believes will be a 
cure for this evil. The wind may be blowing from any direction, 
but cannot blow down, being arrested by the horizontal slab, 
which rests on four half bricks toy at each corner, and if any 
smoke did blow across, it would find an exit exactly opposite in 
every direction through the fluesaaa. The author believes that 
the method shown in Fig. 2 is worthy of attention for its simpli- 
city. It consists merely of two slabs of slate placed as shown. 
The smoke is enabled to up through the opening at a, and 
any smoke blown back will strike either slab and find an exit at 
either of the flues bbb. It frequently happens that two or more 
fireplaces are led into one flue; this is often the case, especially in 
a house of, say, three or four stories high, the flue from the edes 
upstairs joining the flue from below. In this case the fire upstairs 
should always be lit first, in order to rarefy the air in the flue. 
With to the want of a proper supply of air, it is to be 
observed that besides that necessary for combustion (as we have 
seen previously in referring to the ventilation of rooms), a great 
deal of the necessary supply of air is required to feed the gas, 
candles, &c., and also the persons occupying the room ; but in some 
cases sandbags are put to keep out all ission of fresh air. Then 
the air in the room becomes warmer than the air in the flue, and 
as we know that warm air is lighter than cold, so the warm air in 
the room will attract the colder air in the flue; the smoke would 
thus be drawn down into the room. There should always be some 
means left whereby a small supply of air may be allowed to enter 
and leave the room. Doors are nearly always made with about 
qin. or jin. space at the top and bottom, which enables the air to 
enter and leave the room. There are many things in aroom which 
take away part of the supply of air which is generally allowed for 
the chimney, ¢.g., gas burners; ar argand burner using about 5 
cubic feet of gas per hour will require 45 cubic feet of air per hour 
to support its combustion. Asa standard the amount of air used 
by one argand burner is about 36 cubic feet per hour. Ordinary 
candles consume some air, though it be but little. One 
candle will consume about 11ft. of air per hour. Then, again, each 

in the room will also require a certain amount of air. Bose 
calculates that an ordinary man takes twenty respirations per 
minute, of the —— 40 cubic inches each, thus vitiating 28 
cubic feet per hour, same person hard at work will require 
five times as much air as if he were asleep. 

The author will now consider the amount of air vogue to enter 
and leave a room 25ft. by 16ft. by 10ft. Gin. high. This room will 
contain 4200 cubic feet of air; of this quantity at least 10 per cent. 
must be deducted for furniture, which will leave 3780 cubic feet, 
or say 3800, as the net quantity of air in the room. Then space 
should be left for 1600ft. of air to enter, and 1700ft. to leave 
the room every hour, to make up for the deficiency created by 
combustion, and for that whieh is continually reddes up the 


ey. 
Chimneys, as already observed, may smoke from having more 
than one fireplace to one flue, or those in large rooms having two 
laces; or even those in drawing rooms communicating by 
folding doors. If one flue is in a warmer stack than the other, or 
has a stronger fire kept in the fireplace, for one will withdraw the 
necessary supply of air from the other, or weaker one, and cause 
the smoke from it to descend into the room, and should there be 
no fire in the second grate, it will draw the smoke down that 
chimney inorder to feed the one fire. In the Mechanic’s Magazine 
for the 17th of January, 1824, the following letter appeared, the 
writer of which the author assumes to have been a Bilder, con- 
tractor, or even an artist :—‘“‘ It has often occurred to me that it 
would improve the appearance of our buildings greatly if the tops 
of the chladbays were formed in some fanciful shape, instead of 
being so square and formal, as they are at present. The might 
be moulded or cut as vases, urns, statues, &c. Plenty oF artists 
would be found willing to give designs, and were this hint acted 
on, it would give a pleasing appearance to our towns and villas, 
and open a new branch of manufacture for our industrious artisans.” 
The author agrees with the writer of the foregoing that towns and 
villas would have a pleasanter look, but ke is not confident that 
anyone would spend any more money than they could help on 
decorating their chimneys, because everyone imagines the chimney 
to be the most insignificant part of a building, but it is really the 
most important, especially as regards comfort, which is the chief 
ambition, so to speak, of the owner, or rather occupier. In con- 
clusion, the author will give what he considers to be the proper 
dimensions of an ordinary house chimney, viz., i8in. x 14in., the 
height of course depending on the length of the flue to which it 
is attached. : 
‘ ate, Pearse’s paper, “‘On the Ventilation of Buildings,” ran as 
ollows :— 

As, in the Pp i 6 paper, the author has dealt with the neces- 
sity for ventilating buildings, and has at the same time gone into 
the theory of the matter, it will be sufficient for the author of the 
present communication to describe a few of the methods of, and 
appliances for, ventilation that have recently been brought into 
notice. What may be called ‘the vertical system” has lately 
been revived by the patents of Mr. Tobin, who so sucessfully 
ventilated the Leeds Court House, the atmosphere of which had 
bofore been unbearable, that a sum of 260 guineas was voted to him 
as a reward for his services, This system consists in carrying 
vertical pipes, communicating with the outer air, up to a certain 
height in the interior of a reom, the height being such that the 
column of fresh air, ascending through the pipes on account of 
the diminished pressure due to the higher temperature inside, shall 
not be deflected by the ceiling or some other obstacle, and so fall 
in a shower, as it were, before becoming mingled with the rest of 
the air in the room, in accordance with the law of the diffusion of 
gases, The female ophthalmic ward in St. George’s Hospital, 
26ft. long by 26ft. wide, and 13ft. high, has been fitted up in this 
way with eight pipes of semicircular section, the radius being 
2}in. The usual hospital closeness is conspicuous by its absence ; 
and the door of this ward remains closed, while those of the other 

are open. 
_ In the case of ordinary bed rooms and sitting rooms, wherever 
in fact there is a window, the tubes may be dispensed with, and, 
in place of them holes may be bored or longitudinal slots made in 
the lower rail of the upper sash. This modification has been 
adopted in the council chamber of the Society of Arts, and it is 
reported upon as giving satisfactory results when a fire is burning 
in the grate, but not otherwise, possibly on account of the inlet 








t, some or all of the apertures may be 
Weld Rhatshons dares ts vequlete the admission of air. 
practical] m say that there is no 
perceptible draught in the room, but the upward current of fresh 
air or { be traced a lighted taper antil it becomes 
—- with the surrou atmosphere. A wae Se cotton 
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or other substance may be provided in the ve! tube for 
filtering the air; but there is this objection to such a course, that 
the column of air is thus ly weakened, and does not rise 
toa sufficient height to mi thoroughly with the air in the 
room. In London and other cities, it is also found that the 


wool becomes choked with dirt almost immediately, and therefore 
rns frequent renewal. 
. James Livesey, C.E., has patented. an improvement— 


shown in Fig. 3—by which the air is cooled and purified 
before being admitted into a building. This he accomplishes 
by fitting a trough containing water into the horizontal 
branch which connects the vertical stand-pipe—if so it ma 
be termed—with the outer air. The trough is provided wi 
deflecting plates, which may be covered with some absorbent 
fabric, thus continually remaining moist from capillary attraction. 
In practice, however, the absorbent fabric is not found to be neces- 
sary; but the current of air, impinging on the plates, is deflected 
etsy be to the surface of the water, and, besides being cooled, 
leaves behind objectionable particles of carbon, as well as dust and 
other impurities inseparable from the atmosphere of a large town. 
In the vertical system provision is made for the entry of fresh air, 
but it is not considered necessary to provide any special outlet for 
the air heated by respiration and the combustion of gas or other 
light, that being allowed to find its way out by the most convenient 
aperture, generally the ~~. Now, many persons, including 
Captain Douglas Galton, who has given much attention to the 
subject, consider that it is not sufficient merely to provide an inlet 
for fresh air, but that there should also be a properly proportioned 
outlet for the heated and vitiated air. Mr. John Currall, of Bir- 

i , is of this opinion, while at the same time he is fully 
alive to the importance of the upward vertical current of fresh air, 
diffusing itself gradually through an apartment, in preference to 
the horizontal sheet of cold air which, rushing in under the door, 
keeps the feet at an icy temperature, while one side of the face, 
it may be, is in a state of incipient roasting before the very fire 
which is the indirect cause of the chilly feet—a condition which 
medical men will allow is not conducive to health. This inventor 
pees & for the renewal of air in buildings by two methods, either 

y the window alone or by the door and chimney. 

In the case of the window, an aperture is made in the lower 
portion of such a shape as to direct the inward current of air 
upwards, while, by a similar aperture at the top, the outward 
current is caused to dip before escaping. The simplest manner in 
which this is effected is shown in the vertical section of the window, 
Fig. 4, in which the bottom rail of the lower sash and the top rail 
of the upper sash are bevelled away on the inside, both apertures 
being covered by the framing, so that there is no communication 
with the outer air when the window is closed ; but on raising the 
bottom sash and lowering the top sash a short distance, ingress is 
allowed for the colder fresh air at the bottom, and egress allowed 
for the warmer vitiated air at the top, as shown by the arrows, 
The apertures can be regulated to the requirements of the room 
with the greatest nicety; but it is preferred not to open the 
window to such an extent as to separate the middle rails for the 
sake of avoiding any counter currents, The form of the aperture 
given by the strip of wood inside at the bottom, and the same 
arrangement outside at the top, prevent the air from entering in 
the horizontal sheet, which must frequently have been noti on 
the opening of an ordinary |window to a slight extent. The pro- 
sorting pastel the frame outside also serves to prevent rain, hail, 
or sudden gusts of wind from beating in. e same general 
arrangement may be carried out in many different ways. If there 
be any objection to opening the window, on the ground of security 
to the dwelling, a cast-iron plate may be screwed on to the front 
of the sash rail to protect the aperture, and be provided with a 
slide to ate the quantity of fresh air admitted, as shown at 
Fig. 5. To avoid the necessity of cutting away the sash bars, a 
cast iron plate, similar to the above but not provided with a slide, 
may be screwed on to the window-sill, see Fig. 6; or apertures 
may be made in the framing instead of in the rails, as at Fig. 7; 
and in any case they may be covered with a wire gauze for the 
exclusion of dust. In very large windows it is preferred to con- 
tinue the frame above and below, as in Fig. 8, with additional 
rails a supplementary es of glass on the outside, and 
frames with wire gauze on the inside. The latter are completely 
covered by the framing when the window is shut, but when open 
a communication is set up between the room and the outer air; 
and for this purpose the edges of the plates of — do not quite 
reach to the top and bottom of the bevelled window rails. 

If there is a chimney in the apartment, Mr. Currall greatly 
prefers to utilise it for taking off the vitiated air, while the door is 
made to do a for admitting the fresh air to supply its place, 
= te ‘ e . fit bs in its a with ha Rugg = india- 
rubber ught tubing if necessary ; and an ape! , of a size 
suited to the capacity of the room, is made in the bottom rail of 
the doer, and protected by a metal plate on the inside, as shown in 
the vertical section at Fig. 9, so that the necessary upward tendency 
is given to the current of air. It has been found by experimenting 
with a taper that the column undoubtedly ascends until gradually 
diffused ugh the apartment. In the case of an outer door, a 
slide, bevelled off or troughed out on the inside, is made to work 
up and down in guides in the metal plate, for regulating the 
ewe ion of air, india-rubber bands being sp on the ends 
of the slide to retain it by their friction at whatever height 
it may be set, while a splash board outside protects the 
aperture from the entrance of rain. In both the inner 
and outer doors the aperture may be covered with wire gauze or 
other substance, for the p of filtering the air and excluding 
dust. For the egress of the heated and vitiated air, which by 
degrees finds its way towards the ceiling, owing to its diminished 
specific gravity, a trough-shaped ventilator, with the aperture 
terminating on the inside in a narrow longitudinal slot, is inserted 
horizontally in the chimney breast, just under the ceiling. This 
may be of metal, as in Fig. 10, or of blue brick, as in Fig. 11, in 
which latter case it does not constitute a very expensive builder's 
‘* extra,” or it may be replaced by the chimney ventilator shown at 
Figs. 12 and 13, placed horizon’ , which, however, was originally 
designed for a different p' , a8 will be mentioned qos 
That the heated and vitiated air in a close room, in which persons 
are breathing or lights burning, does gradually find its way to the 
top on colder fresh air gaining admittance in the usual way through 
chinks between the door and its frame, will hardly be questioned 
by anyone who has had occasion to mount steps to the region of 
the ceiling in a room unprovided with any other outlet than the 
chimney, especially after the gas has been lighted for some time. 
The inventor of the appliances now under notice has e some 
experiments with them, and has found that, with their use, the . 
changing of the air in an apartment is effected just in proportion 
as the air is heated or vitiated by a person breathing or a flame 
burning. If there be neither the one nor the other, the air remains 
unchanged; a single flame creates a slight action; one person 
breathing in the room causes an increased action, but in all cases 
the atmosphere, whether that of a sitting room or a bedroom, is 
continually kept pure by the circulation, which is im) ible, 
save near the inlet and outlet, and which is contin 

In the case of a reom unprovided with a chimney, a trumpet- 
shaped tube, two views of which are shown at Fig. 14, is inserted in 
the wall near the ceiling to take off the foul air to the ventilator 
fixed in the chimney breast of an adjoining room; and this arrange- 
ment has been found to succeed perfectly in practice, In stables, 
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where there is no flue, the venti- { between these 


and public 
peep aa ype 4 , and in that case a cover is 
vided at the narrow or outer side, which prevents rain and | 


It is generally well known that what are called register stoves’ the inner tube may 
are vided with a damper, which is intended to regulate the ode asd any impurities. 
canlention: but, as it is out of sight, no one ever thinks of | may be 
altering the position of the damper with this intention ; nor are Landau strongly reo 1 
any means provided for ing the damper in any desired | that both arrangements be adopted together ; that is to say, the 
position ; and, if it were up by some impromptu con- tected supply of fresh air at the lower part of the room, and 

vance, it would most fikay be found to act as a baffle the ventilating cowl for the exhaustion of the vitiated air at the 
plate and deflect the smoke into the room. Fully sopneetasing | wie part of the room ; he also prefers that the inlet should be 
the value of being able to regulate the combustion, and desirous of | as low, and the outlet as high as e. { : 
contriving an outlet which should present as little obstacle as| A more snare if somewhat less one appliance is the wind 
possible to the smoke, while, at the same time, it presented as | cowl designed by Mr, E. G. Banner, of Brighton, whose sanitary 
small an agaenns Le for allowing the heat to escape up the | arrangements have lately attracted attention, and who is neither a 
chimney, Mr. C designed his ‘ Sine ventilator,” as he | sanitary engineer nox an architect, but was driven in self-defence to 
prefers to call it, before alluded to. This consists of a pair of | devise some arrangement for counteracting the very unsanitary con- 
wrought iron doors opening inwards behind an aperture in a plate | ditions of his own residence. This foul air extractor, as it has been 
at the back of any stove or kitchen e, and so as to | aptly termed, is chiefly intended for ventilating drains and soil- 
be capable of closing within half an inch of each other, as shown | pipes, though also applied to the ventilation of buildings. A vertical 
at Fig. 12, or of opening to an extent of from Sin. to 12in., accord- | shaft is surmounted by a horizontal tube, with a / ell-mouth at 
ing to size, as shown at Fig. 13, the extent Lg regulated at will | one end, the tube swivelling on a central pin, and being always 
by a rod terminating in a knob outside. The form of the doors | directed to the wind by a vane. The vertical tube is continued by 
facilitates the passage upwards of the smoke, while nearly the | a jointed piece, bent round at right angles into the horizontal tube 
whole of the heat from the fire is allowed to radiate into the room. | and swivelling with it. An annular space is left between the two 
In the summer, when it is n to have a kitchen fire burning, | tubes, and it is explained that the wind being received by the bell- 
though the heat from it may be inconvenient, the doors may be | mouth is compressed in this annular space, and on expanding 
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opened to their fullest extent, thus affording the advantage, at 
such a season, of the good old open grate, which allows at least 
half the heat to escape up the chimney. 

It will easily be conceived that circumstances may exist under 
which a natural ventilation—that is one in which the simple 
increase of temperature by the breathing of individuals, or the 
burning of lights will not operate with sufficient rapidity for 
insuring the thorough renewal of the atmosphere. As, in the case 
of a coal pit, a fire is burnt or a fan made to revolve in the upcast 
shaft, for the purpose of determining and quickening the draught, 
so there are cases which uire some more energetic means for 
creating a current of air to keep the atmosphere wholesome ; as 
instances may be mentioned the holds of vessels, deep cellars, and 
large public buildings. To meet this want, as well as to cure | 
smoky chimneys, Mr. Marcus Landau, whose patent safety lamp | 
has been favourably received in mining districts, has invented a | 
cowl—see Fig. 15—which consists of a vertical tube of metal 
terminating at the top in a series of annular plates, and sur- | 
mounted and closed by a conical cap, while, at the same time, 


again after passing the end of the inner tube induces a current up 
the vertical shaft, and so draws along with it the foul air. A great 

int is made of this cowl extracting foul air and preventing down 

ught when most needed ; that is to say, during high winds or 
gales, when without it all the mere outlets in the ventilating 
shafts above the roof would be closed, owing to the greater 
external pressure of the wind. These few notes can lay claim, 
neither to affording a complete record of the more recent of the 
many appliances for insuring the ventilation of buildings, nor 
to being complete descriptions of the appliances noticed, but 
only to giving the main features of those which have come 
more immediately under the author’s observation. 











THE INSTITUTION OF CIVIL ENGINEERS. 


| Ar the twenty-second ordinary meeting of the session, held on 
Tuesday evening, the 2nd of May, Mr. George Robert Stephenson, 
president, in the chair, the paper read was on “‘Fascine Work at 


leaving a free passage up the middle of the annular plates. The | the Outfalls of the Fen Rivers, and Reclamation of the Foreshore,” 
theory is that the wind, in blo across the plates, creates a | hy Mr. W. H. Wheeler, M. Inst. C.E. 
partial vacuum in the tube, which has the effect of inducing an | “It was stated that the four rivers which take the drainage of the 


upward current of the foul air. The principle is, indeed, similar | fens of Lincolnshire and Cambridgeshire, and the lands bordering 
to the apparatus known as “‘spray-spreader,” in which a current, | thereon, discharged into an estuary filled with large beds of shifti: 
blowing close to the top of another current, causes a al | sands, and that in order to secure an outfall for these rivers it had 
vacuum in the current acted upon. Amongst other — been necessary to train their channels through the sands. The 
—- these cowls have been applied to the Hall, | most economical way of pry en, this had been by means of 
Piccadilly, and the billiard rooms and theatre of the Royal | training walls, constructed of fascines and clay and chalk. Very 
Aquarium, Westminster, the m: of both establishments | beneficial results had followed from this training and straightening of 
having expressed themselves perfectly satisfied with their per- | the outfalls,and the low-water mark had been lowered several feet. 
formance. The advantage of confining the rivers to one course was shown by the 
Mr. Landau has also devised a similar arrangement for supply- | fact thatwhen in the trained portion of thechannels there wasa depth 
ing fresh air to a building without causing a draught in the lower | of 10ft. at low water, below it there would be a depth of only from 
portion, and this is carried out in the manner down at Fig. 16. | 2ft. to 3ft. The faggots used for building the training walls or 
A tube A, closed by a grating B, is fixed in the outer wall for the | jetties were made from thorns cutfrom brea g tied together with 
admission of fresh air. In the tube A slides another tube C, which | tarred string. The length of each faggot was 6ft., and its girth 3ft. 
is provided with a series of annular plates like those of the ven- | These were thrown into the water from and weighted with 
tilating cowl already described, and is clored at the end by a solid | clay, layer after layer being thus placed, until the jetty was brought 








been built varied from 10ft. to 20ft., the top about 6ft. above 
low-water. The base of a jetty 16ft. high was wide, and the 
top 13ft. The cost per Hineal foot for the work done on the Witham 
averaged 19s. 3d., or 1s, 8d. per cubic yard, the details of which 
were given. The thorns and clay together formed, such a compact 
‘mass, that the jetty was able to withstand the force of both the ebb 
and tidal currents, and was a cheap and effective means of earrying 
out the draining of these rivers. : 
After the formation of the jetties, the sand and silt accumulated 
at the back, and ultimately grew ag ie marsh. The accretion 
of land was gradually taking place along the foreshore of the 
Wash, but to a much greater extent on the Lincolnshire than on the 
Norfolk coast. The process of accretion was very slow, ess 
assisted by artificial means, The marsh when formed never extended 
beyond half-a-mile from the old enclosure ; having attained this 
distance the growth ceased, the ebb current of the retreating tide 
being then sufflciently strong to carry back with it the alluvial 
matter contained in suspension. The first formation was silt and 
sand, Warp or alluvial soil first began to deposit at 12ft, above 
low-water. When the surface rose as high as neap tides samphire 
appeared ; this was succeeded by grass, and the growth of the marsh 
continued until a height was reached equal'to about an ordin 
spring tide. A marsh, under favourable circumstances, would reac 
a stage fit for enclosure in about thirty-five or forty years. The 
proeers of accretion might be hastened by placing faggots across the 
oreshore to break the force of the water and so assist in the deposit 
of warp, and by inoculating the ground with sods cut from the 
1 adjoining marshes. The Crown claimed a right over all these fore- 
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ing 


masous who have struck work 
intend coming to a decision on the subject this week, and in the 
meantime they are endeavouring to provide lodging accommoda- 
tion for 300 Germans should it be considered necessary to engage 





plate, which has on its outside a knob or handle, This arrange- | up to half-tide level. The depth of water in which these jetties had 









































shores, The principal area of the land having risen above ordinary 
high water, the Crown had no longer a claim on it, but compensa- 
tion had to be ys before enclosure for the rights over the creeks 
and low places by which the marshes were intersected. These claims 
had been settled on the merits of each particular case, several 
instances being given of the terms. The value of the salt marshes 
for feeding sheep before enclosure was from 5s. to 6s. an acre, and 
the value of the freehold £20. The cost of enclosure was from £15 
° inn an acre, and the value of the land after enclosure from £50 
0 le 

At the monthly ballot, the following candidates were balloted for 
and uy elected, viz. : Messrs. G. H. Daglish, E. Matheson, and 
8. W. Yockney, as members; and Captain C. 8. Beauchamp,R.E., 
Messrs. R. B. Booth, E. K. Burstal, Stud. Inst. C.E., H. Cook, 
J. J: Davis, E. H. D’Avigdor, P. R, Emmott, R. W. H. P. Higgs, 
A. Izat, Lieut.-Col. A. S. Jones, V.C., Messrs. G. B. Lloyd, J. 
McLaren, H. J. Mannering, W. Maylor, P. W. Meik, Stud. Iust. 
C.E., J. Richmond, A. L. Stride, H. T. S. Ward, and T. W. Wood- 
house, as associates, 

Tt was announced that the council, acting under the provisions of 
the bye-laws, had transferred Messrs. A. F. Blandy, W. Hood, 
J. Kyle, and J. Steeli, from the class of associates to that of mem- 
bers ; and had admitted the following candidates as students of the 
Institution, viz. : Messrs. J. C. Gill, J. H. A. Ivens, G. Marston, 
W. Smith, and F. A. Wythes. 








GERMAN LABOUR IN THE BuILDING TrRapDE.—It is stated that a 


number of master builders in Greenock are making inquiry as to 


whether they can obtain the services of German masons to suppl 
og vacant in co} of the present strike in the bud. 
rade, and © .at a rep y has. been received that hundreds of 
German ma¥ ns can be sent over to Greenock, on very short notice, 
at wages > -eraging about 7d. hour, the rate demanded by the 
g 10d. per hour. The employers 


them. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 
Grants and Dates of Provisional Protection for Six Months. 
161. Im ts in the process of Convertine Cast Lron con! 

ee impurities into steel or metal a aliens Leen” of 

Alexander Browne, Southam -buildings, Hi A com- 
mounication from the F ies and Forges Company, Terre Noire, 
La Voulte, France.—14th Janwary, 1876. 

179. Improvements in fon muon for SuarPentne Saws, John Gustavus 

Old Swan Wharf, U London.—A communi- 

cation from William Landen’ Covel, Pooiaean’, Rhode Island, U.8.— 

17th January, 1876. 

710. Improvements in Kotter Skates, Frederick Holmes and William 

H n, Peckham, Surrey.—19th February, 1876. 

792. mprovements in Neepte Macuives, Edward Thomas Hughes, 

ry-lane, London.—A communication from the Cook and Porter 

Needle Company, Boston, U.S.—25th February, 1876. 

1181. nt ace in Forcinc or Movsstns se dt in Merat and in 
lane, pa Hapa communication hon Barthélemy Brunon and Gabriel 
Brunon, Lyons, France.--18th March, 1876. 

11838. Improvements in a tus for Dryixe or CONCENTRATING SEWAGE 
Deposit, Nicut Sou, BLoop Manure, | and other matters, Robert 
Milburn, Hatcham area Surrey, and Henry Jackson, Park- 
square, Leeds, Yorkshi: —20th March, 1876. 

1239. Improvements in Sates or SUSPENDERS, William Morgan-Brown, 
Southampton-buildings, London.—A communication from Edward 
Drucker, Rue Gaillon, Paris.—23rd March, 1876. 

1261. Improvements in or relating to the permanent way of Tramways, 
a part . which is applicable to other purposes, Robinson Souttar, 
son bee 

- in Roiier and Ice Skates, Joseph Wilman Wood 

a Winns Hi enry Shakespear, Liverpool. —24th March, 1876. 

1291. Snipeovementy in the manufacture of Cricket Batis, James 
Malings, Woolwich, Kent. 

1297. An improved attachment for Pote Caanes or Straps and 
Peter Hooker, Saint Luke's, and Edward Wright, J Ball's Pond, London 
—25th March,” 1876. 

1325. Improvements in Skates, applicable to ice skates or roller skates, 
James Carpenter, Caer Belle Vue-terrace, Southampton, -—28t4 March, 
1876. 

1339. Improvements in the Mariner's Compass and in the means for 
ascertaining and correcting its errors, Sir William Thomson, Glasgow 
College, Glasgow, N.B.—29th March, 1876. 

1367. New or improved machinery or apparatus to be employed in 
Covertne TaBLets of any desired form or substance with metal foil, 
paper, or other material, William Cowper Pellatt, Saint John’s-lane, 
Clerkenwell, London. —30th March, 1876. 

1383. Improvements in PLayine Carbs, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Ivory Nathaniel 
Richardson, Malden, Middlesex. 

1393. Improvements in the manufacture of METALLIC Hooks for suspend- 
ing articles of clothing and other objects, and in the means of attaching 
the same to their supports, John James Nickoll, St. Mary Axe, 
London. 

1395. Improvements in Rat-way Appiiances, Samuel Chandler, jun., and 
Josiah Chandler, York-street, London-road, Southwark, London.—31st 
March, 1876. 

1418. A new kind of Borrie with movable bottom, Henry Bock Binko, 
Bath-street, City-road, London.—lat April, 1876. 

1431. Improvements in age ot Irons and apparatus connected there- 
with, Robert Reid, Glasgow, N 

1433, Improvements in ROLLER = Alfred Cornell, Church-street, 
Maidstone, Kent.—4th Aprel, 1876. 

1475. An improved Internat Tube Cutter for the purpose of cutting off 
tubes in steam boilers and other purposes, George Wyatt, Waltham 
Cross, Hertfordshire, and Thomas Purvis, Eagle -road, Shore- 
ditch, London.—6th A pril, 1876. 

1499. Improvements in the manufacture of Gas for heating and lighting 
pul , Kenneth McLeay Phin Louttit, Greenwich, Kent. 

1561. mprovements in the manufacture of WaTER-PRoor PAckrNG 
MaTERIALS, Charles Moseley, Manchester. 

1505. Improvements in Treatinc Horns and Hoors for the purpose of 
manufacturing articles therefrom and in apparatus theseien, Des David 
Stewart, Aberdeenshire, N.B.—8th April, 1870. 

1513. Improvements in the method of and apparatus for Heatine, Evapo- 
RATING, and CONCENTRATING ALKALINE Liquors, Brings, SoLuTiIoNs of 
CuemicaL Sats, and other similar liquors, and for oxidising, drying, 
and calcining the refuse and other similar t. , John 
and Alexander Walker, St. Helen's, Lancashire 

1523. Improvements in Sewixc Macuines, Daniel Hanna, Belfast, Ireland. 
—-10th April, 1876. 

1527. A new or improved Briast Pipe Exit or Discuarce Oririce for 
locomotive and other engines, James Steel and John McInnes, Glasgow, 
N.B. 

1529. Improvements in Scarr-rinos and other like dress fastenings and 
ornaments, John Compton Weeks Jeffreys, Tottenham-court-roai, 
London. 

1531. Certain improvements in the Tenon-currers of Morrisino 
Macutnes, William King, Lockington-road, Battersea Park, Surrey. 

1539. Improvements in SPARK ARRESTERS for locomotive and other high- 
pressure engines, Peter Clark, Elsternwick, Hedon, Yorkshire.—A 
communication from David Ranny Proctor, Gloucester, Essex, 
Massachusetts, U.S. 

1541. Improvements in the mode of Reviviryryc ANm™AL CHARCOAL, 
Henry Edward Newton, Chancery-lane, London.—A communication 
from Gaston Joseph Pierre Lamboi and Adolphe Vandesmet, Paris, 
France. 

1543. Improvements in Boots and SHors, Benjamin Joseph Barnard 
Milla, Southampton- ite London.—A communication from Robert 
8. Manping, Trenton, New Jer 

1547. Improvements in Cocks 7 Vatves, William Lawrence Wildy, 
Camden New Town, London.—1l1th April, 1876. 

1549. Improvements in Rotary Enoines, Sir Arthur Cotton, Dorking, 
Surre 

1551. in improved Detacuinc Hook for lowering boats at sea, and for 
other purposes, William Frederick Adams, Henrietta-street, Cavendish- 

square, London. 

1553. Improvements in machinery for the Hack.tne and Preparation of 
Hemp, Fuax, Jutx, and other fibrous substances, James Barbour, 
Belfast, Ireland. 

5 55. Improved DEVICES for Bixpino Sueaves of Wxear or other grain, 
William Robert Lake, Soutl London. — A communica- 
tion from Samuel idee, Brockport, New York. 

1557. Improvements in MAGNETO-ELECTRO Macuines, William Robert 
Lake, Southampton-buildings, London.—A communication from Jim 
Billings Fuller, New York, and John N, Crandall, Norwich, Connecticut, 
U.S. 

1559. Improvements relating to the Prevention of Fravp in the use of 
stamps, cheques, bonds, and other monetary papers, William Robert 
Lake, Southampton-buildings, London.—A communication from 
Joseph Eastburn Winner, P elphia, U.S. 

1561. Improvements in apparatus for STRAIGHTENING or BENDING 
Suartine Toves, Raits, and the like, William Robert Lake, South- 
ampton- SNe ree London.—A communication from Charles Scofield, 
Vineland k.—12th April, 1876. 

1563. Improvements in Locomotive Enornes, William Morgan-Brown, 
Southampton-buildings, London.—A communication from John Robert 
Johnson, Rue Gaillon, Paris. 

56 5. Improvementsin Rouver Skates, Arthur Underhill, Middle Temple- 
lane, London. 

1571. An improved Rorary Enorye, Pierre Samain, Rue de la Fidélité, 
Paris. 
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1 573. A new or my process of Moutpinc or Formtnc ConcrRETE 
Pires or Buocks for building or structural purposes, William Stephen- 
~~ Stirling, N.B.—A communication from James Scott, Bombay, 
india. 

1575. An improved Fan or Bettows for domestic purposes, Thomas 
Wimpenny, Leeds, Yorkshire. 

1577. Improvements in Sprine or Exastic Connections tor braces or 
_ ders, waiscoat and trouser straps, an d for other like articles, 

illiam Robert Lake, South , London.—A communi- 
a from Frank Armetwene, Bridgeport, U 

1579. Improvements in AncHors, Thomas yt Swinburne, Torquay, 
Devonshire. 

1581. Improvements in Tramways, and in constru and propelling 
vehicles thereon, Henry Percy Holt, Royal Insurance-buildings, Leeds, 
Yorkshire. 

1585, Improvements applicable to Rotary Fans or Bowers, which im- 
provements are also eer! for driving other machinery at high 
speeds, Richard Russell Gubbins, Upper Thames-street, London. 

1587. Improvements in Evectors for Exuavustine Arr, John Y. Smith, 





Pittsburg, U.S. 
1589. Improvements in Borries for con’ arated liquids, and in 
the inten) or i of stoppering or closing such bottles, James Hannan, 


<=. Improvements in Huvxoxgs, Frederick Larard, Brixton, Surrey.—13th 

pril, 1876. 

1593. Improvements in Suprtyixe Warer to the Tires of Furnaces, and 
- ne connected therewith, James Frew, New Mains, Lanark, 





1595. gr mc gt a errr Be | Topacco and in the 
therefor, Frederick Pemberton and John William Gibson, > 


1597. Improvements in the Uriuisation and Arration of PREPARED and 

599. Ii etme Tygon Sched and appara sd appliances fr 
1 ™ mn ay 

Treatinc Peat and MaNuractuRINe ARTIFICIAL FUEL extracting 

, Joshua Nickerson Rowe, Water-street, 


Li 
1601. Improved apparatus for Exaaaine Trucks or Wacons with ENDLEss 
Havtinc Rorgs, John Gilmour, Glasgow, N.B. 
1603. Improvements in Lamps for Burninc Kerostng Or and other 
volatile oils, James Hinks, Joseph Hinks, and Richard Ford, Birming- 


1605. Improved apparatus for Feepine Steam Borers with Water Con- 
DENSED from Steam, Edward Thomas Hi -lane, London. 
—A communication from Julius Laporte and William Motz, 

1607. Improvements in RAILWAY Coupttnes and CoupLina Burrers, 
William Robert Lake, on.—A comm 
from Alfred Buckingham Tbbotson, Florence, 11 Italy. —15th April, 











1609. Impr ts in the facture ‘of Iron ‘and Sreet, William 
Robert South ton-buildings, London.—A communication 
from Siegfried Stein, Bon, Prussia. 


1611. Improvements in the manufacture of ——. Ruvos, and other 
_~s one articles, Alfred Bullows, Walsall, Staffordshire.—17th 
pre 
1613. Improvements in machines for Breakino, CausHine, and Dismte- 
fall Locke Yerkes wom Bones, and other substances, Charles Edward 


1615. Improvements ne apparatus or means for EstaBLisHinc a ComMUNI- 
caTiON with Piprs or Vessets containing fluid under pressure, William 
Lo Tasprovements in oust or Haw Sxirey, Willa Petcer and 
mprovements LLER or RINK SKATES. 
Alexander London. 


5 -street, Strand, 
1623. Improvements in Rotter Skates, Arthur Collings Wells, Wood- 
house, Chelmsford. 


1625. Improvements in Rattway 8iGNaLiryc Apparatus, which improve- 
ments compensate for the expansion and contraction of the wire from 
the signal-cabin to the signal- William ow and Robert 
Thompson, Newsham, near orthumberlan: 

1627. ~ gre in WasHIne — Benjemin Firth, Hyde-road, 
Gorton, Manchester. -18th April, 1 

1629. Improvements in PurtmanTeavx and such like receptacles, James 
Burford, Richmond, Surrey, 

1631, Improvements ‘in Liontine Ratuway Carriaces and in the 
mechanism or apparatus ape therefor, the same beiny applicable 
for lighti pomenig cars, , factories, and other buildings, David 
Laidlaw, G w, N.B 

1633. Improvements i in apparatns for SupportinG Skaters on Rinks or 
FLoors, Alfred Wallington, B: L. 

1635. Improvements in Castine Steet and Homoceneovs Iron and in 
apparatus employed in the said casting, John Roper Wright, William 
Smith, and Isaac Butler, Panteg Steel Works, Monmouthshire. 

1639. Improvemen* ‘s in CoNnvEYoRS for Grain and other materials, 
William Robert Lake, South eo communi- 

cation dey Nathaniel Gerry Simmonds, Boston, U.S 


Inventions Protected for Six Mente on on the Deposit of 
Complete Specifications. 

1764. An improved Automatic S1enat Buoy, Alexander Melville Clark, 
Chancery-lane, London. — A communication from John Mervin 
Courtenay, Cornwall, New York.—26th April, 1876. 

1779. Improvements in LypIREcT-acTInGc GovERNORS, Carl Pieper, Dresden, 
Saxony, Germany.—A communication from Johann Georg ‘Bodemer, 
Zschopau, Saxony, Germany.—27th April, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 


1574 eaeaten Sane, Alexander Browne, Gracechurch-street, London. 
+ get May, 1873. 

1600. AsBestos Packinc, James Wotherspoon, Glasgow, Lanarkshire, 
N.B.—3rd May, 1873. 

1659. DAMPING, &>., TEXTILE Fasrics, James Stewart, Glasgow, Lanark- 
shire, N.B. —8th May, 1873. 

1739. BATTERY Guy, John Henry Johnson, Lincoln’s-inn-fields, London. 
13th May, 1873. 

1579. ConTroLiixa, &c., the Fiow of Liquips, iy -" Davies, Camps- 

bourne-terrace, Hornsey, Middlesex.—2nd May, 1873. 

1665. Heatinc Apparatus, John Cowan, Dromore, Kenmare, Kerry, Ire- 
land.—8th May, 1873. 

1621. Burtptnc with ConcreTE, — John Lish, Newcastle-upon- 
Tyne, Northumberland. — 5th May, 1873. 

1709. Ovens, Thomas William Minton, Stoke-upon-Trent, Staffordshire. — 
10th May, 1873. 

1730, AGRicuLtURAL: Steam Enotes, Frederick Savage, St. Nicholas 
Ironworks, King’s Lynn, Norfolk.—i2th May, 1873. 

1651. Steam V ESSELS, m Louis Winans, Grosvenor-square, London. 
~ 7th May, 1873. 

1672. Buaaontwe Jvre, &c., John Frederick William Hodges, Belfast, 
Ireland.—8sth May, 1873. 

1661. Weavine, &c., Wire, Robert Rowat, Glasgow, Lanarkshire, N.B.— 
8th May, 1873. 

1677. Furnace Bars, Edward Newbold, Nottingham.—9th May, “x ; 

1678. CLuTcn, James Buchanan Mirrlees, Glasgow, Lanarkshire, N.B.-- 
9th May, 1873. 

1637. GaSMETERS, Daniel De Castro, Mortlaxce, Surrey, and Richard 
Burton, Camden Town, London.—6th May, 1873. 

1711, Carpine APPARATUS, Hunter Henry Murdoch, Staple-inn, London. 
—10th May, 1873. 











. 





Patents on wbich the Stamp Duty of £100 has been Paid. 

1452. ag ig senna Sg Tix. &c., Philip William Flower, Briton 
Ferry, Ni a me ,and Wickham F’ rower, Great Winchester- 
street-buil: 12th May, 1869. 

1377. STEAM a and BorLers, cee Adamson, Newton Moor Iron- 
works, near Hyde, Cheshire.—5th May, 1869. 

1431. Iron and Street, Henry Bessemer, Queen-street-place, Cannon- 
street, London.—l0th May, 1869. 

1432. Furnaces, Henry Bessemer, Queen-street-place, Cannon-street, 
London.—10th Moy, 1869. 

1433, CONVERTING FLUID CrupE Iron, &c., Henry Bessemer, Queen-street- 
place, Cannon-street, London.—10th Mo 7, 1869. 

1434. TreaTinc CRUDE or Pic IRon, &c., Henry Bessemer, Queen-street- 
place, Cannon-street, London.—10th May, 1869. 

1435. Biast Furnaces, Henry Bessemer, Queen-street-place, Cannon- 
street, London.—10th May, 1869. 

1462. OpTarninc a WATER-MARK on Paper, William Frederick De La Rue, 
Bunhill-row, London.—12th May, 1869. 

1394. Compinc Woot and_ other Fisres, Isaac Battinson, George 
Battinson, and Thomas Whitehead, Halifax, Yorkshire.—6th May, 1869. 

1410. FrxisHinc Woven Fasrics, William Henderson, Glasgow, Lanark- 
shire, N.B.—8th May, 1869. 


Notices of Intention to Proceed with Patents. 

274. Antiseptics and Distnrectants, Charles Thomas Kingzett, Shaftes- 
bury-terrace, Warwick-road, Kensington, London, and Maximilian 
Zingler, Buckland-terrace, Belsize Park, London. —24ith January, 1876. 

285. Potrery, James Miller, Glasgow, N.B.—25th January, 1876. 

320. RaiLway Brakes, Thomas Temple, Newcastle-upon-Tyne. — 26th 
January, 1876. 

357. Renperinc Woop Water and Firerroor, Alexander Melville Clark, 
Chancery-lane, London.—A communication "from Pierre Folacci.—2uth 
January, 1876. 

464. CaLenpaR Watcues, Thomas James Smith, Fleet-street, London.— 
A communication from Louis Joseph Crozet. 4th February, 1876. 

502. Inspectinc and CLEeaNsinG the Bortoms of Su1ps, &. * Pierre Fi 
cois Boisseau, Paris.—8th February, 1876. 

560. Steam Pressure Vacuum and’ other Gavors, Arnold Budenberg, 
Manchester.—A commaniadion from Bernhard August Schiiffer and 
Christian Frederick Budenberg.—1l1th February, 1876. 

605. ang Crusuinc Bonss, &c., Thomas Archer, jun., Dunston 

—14th February, 1876. 

622. aan acenen William George White, New Malden, and Francis 
Hawke Stevenson, Waterloo-road, Surrey. —15th February, 1876. 

685. vane og and Dryinc Gtass Borries, Thomas — Barber 

Erskine-street, Liverpool.—18th February, 1871 

746. orive ‘Powsn, Joseph Durham Erskine Huddart, mate. —23rd 
Fe TY, 

783. Mowinc and Reapinc Macuines, William M‘Intyre Cranston, 
Worship-street, Finsbury, London.—A communication from Walter 
Abbott Wood.—24th February, 1876. 

933. Rotter Skates, Charles Frederick Wood, Birmingham.—4th March, 
1876 

1048. TreaTiInG IRON, Fey oo Barnett, Harmood-street, Chalk Farm-road, 

Wakes Geen ts: Wikies Webw, dictegiocie, 

1215. Wasutnc CLOTHES, jun ekey, on! \e-stree' 

square, London. —22nd March, 1876. 

1236. Compressinc CHLORIDES and PorTassa, Thomas Cook, St. Helens.— 
23rd March, 1876. 

a Movine Fuvivs, Francis Roubiliac Conder, Guildford. —27th March, 

76. 











oak incomdianomen, Upper 


1380. Dryine, Wilinia Alfred Gibbs, Gillwell Park, Sewardstone, near | 


FS eee eo 
Westbourne-' 


Woodford.—380th March, 18' 
1392. Looms for te ag TFales Monjot, Signy-Labbaye, Ardennes, 
France.—vist March, 187 
1412. ComPRESSING AIR, Hdmund Maden, Portland.—lst April, 1876. 
a DREssING tilt te eee Hugh Jones, Clwt-y-bout, and Griffith 


1429, tec TMPLESENTS, James Howard and Edward ‘Tenney Bous- 
field, Bedford.—8rd A 1876. 
1434. Rotter SKATEs, ip Alexander Thomas, Cornwall-gardens, 
‘s-gate, London, 


1440. Rotier Skates, James Plaister Harriss-Gastrell, Vienna, Austria. 
—4th April, 1876. 
ue {naenee Corton Szep, Richard Davison, Driffield.—5th April, 


vis. s Banaxivo Strong, &c., Robert Broadbent and Henry Broadbent, 
1 ye Southampton-buildings, London. 
ry RUSHES, Ro e, | — 
A communication from Calvin Burnham : 
1641, Raurway Wueets, Alexander Mel 
London.—A communication from Anson Atwood and A\ 


rd.—19th April, 1876. 
1665. Benpinc Metat Piartes, Stephen Paschall Morris Tasker, Phila- 
delphia, Pennsylvania, U.S. —20th April, 1876. 
sa THERMOMETERS, Gustav Wilhelm Schumacher, Portland, U.8.—22nd 
12 Monee Power, Lucas Preiswerk, Wilhelmshaven, Germany.—13th 
5. 
4431. SEPARATING PostacE and premeagy wae James Ledger, Fleet-street, 
ondon.—A communication from Adolphe Drevolle.—22nd December, 


1875. 
4478. Fisrous MaTeriAxs, John Garrett Tongue, Southampton-building 
Chancery-lane, Lon: London.—A communication from Felix Roland.—23r 


, 1875. 

4506. Compinep BoiLer and Furnace, James Keith, Arbroath, N.B.—27th 
December, 1875. 

4509. Locomotion, Geo: kee Keel, Birmingham.—28th pDamie, 1875. 

4518. ScREW-DRIVERS, illiam Knell, Park House, F: ug! 

4529. CicaR a, —— Robert Edward Grubb, ean London.— 


29th December, 1 

4533, LAMPS, William Frederick Lotz, Carter-lane, London. 

4535, SecurINe Nuts on Bouts and Srups, Joseph Stewart, Windsor- 
terrace, Cassland-road, South Hackney, London.—s0th December, 1875, 
. Corrina Straw, &ec., Thomas Keddy, Poultry-chambers, Queen 
” Victoria-street, London, 

15. HyprometaLiturcy, Henry Hutchinson, Palmerston-buildings, Old 
Broad-street, London. —lst p Mernens 1876. 

16. Pumps, Frederick Barker Hill, Lambeth-road, Surrey. 

17. — Skates, John Henry Palmer, Sparkbrook.—3rd January, 


35. maa Inc, &c., TcRNIps, James Fogo, Restonhill, N.B.—4th January, 


51. Securtne Wive and other Cases, George Girling Capon and Thomas 
Oxley Boughtwood, Oxford-street, London. —5th January, 1876. 

57. Propucinc Perpetua Motion, Charles Borzecki, Arundell-street, 
Coventry-street, London.—6th January, 1876. 

78. CHaraine and Corkine Borties, &c., James Gillies, Glasgow, N.B. 

83. Looms for Weavino, Richard Longden Hattersley, Keighley, and 
Thomas Pickles, Denholme. 

85. Warminec Apparatus, John Townsend Trench, Kenmare, Ireland.— 
7th January, 1876. 

100. so of WEIGHING Macurnes, Henry Pooley, jun., and James 


102. Rasrune ; hem, Thomas Benstead, Winsover-road, Spalding.— 
8th January, 1876. 
112. TreEatinc Human Excreta, William White Fereday, Poplar-road, 


urrey. 

113. Steam Encrines, George William Weatherhogg, Strand, London.— 
llth, January, 1876. 

132, Gas Motor ENGINES, Francis William Crossley, Great Marlborcugh- 
street, Manchester. +12th January, 1876. 

148. LEVELLING, &c., VerticaL AnGcies, Carl Bohne, Berlin, Prussia.— 
14th January, 1876. 

187. FLanorna Bor.er Heaps, &c., Charles Denton Abel, Southampton- 
buildings, London.--A communication from Richard Charles Nugent.— 
18th January, 1876. 

210. Srartine Cars and Venicres, Adolf Franz Kaufmann, Graskeller, 
Hamburg.—19th January, 1876. 

270. eamanhaee on Raitways, William. Kenyon, Middleton, near Man- 
chester.—24th January, 1876. 

291. Pires and Tues for Smoxine, David Crete, Watling-street, 
London.—A communication from Charles 

298. Breap, William Robert Lake, Southampton-buildings, London.—A 
communication from Alexis Petrovitsch Zarin. 

301. DisTiLLERY Masu, “William Robert Lake, South 
London. — A communication from Alexis Petrovitsch Zattn, SE 
January, 1876. 

381. Frances, Charles Denton Abel, Southampton-buildinrs, cel 
lane, London.—A communica‘ion from Richard Charles N 

387. Propuctina Heat and Liont, Alexander Melviile Clark, a 
lane, London.—A communication from Claude André P; ‘aquelin. 

388. Workino Heavy Guns, Leonide Razkazoff, Buckinghans Palace-road, 
London, and William Anderson, Erith. 

389, DRILLING Macuryes, Thomas Stuart Kennedy, Leeds.—31st January, 
1876. 


hnilal 





406. SIGNALLING ce came Trains, William Newsome, Newcastle-on- 
Tyne.—lst February, 18' 

442. Jack-Hooks, John Broadhead, Shay Clough, Austanley, Near Holm- 
firth.—3rd February, 1876. 

548. Neckties, William Robert. Lake, South ton-buildi —A com- 
munication from George Gustav Struhar.—l0th. February, 1876. 

754. Boxes, &c., Frederick Jenkins, Regina-road, Tollington-road, 
London.—23rd ’ February, 1876 

768. Drepcers, Walter Robert Kinipple, Westminster-chambers, London. 
—24th February, 1876. 

839. CLocks, John George Henry Hoch, Brixton-road, Brixton. 

854. Meratiic Ores, Samuel James Thomas, Great St. a 8, London. 
—A communication from Lewis awell.—29th February, 18 

926. Ratpway Wacon Covup.iines, Thomas Hewitt, Grange-street, Lit- 
church.—4th March, 1876. . 

966. Rattway Switcues, William Robert Lake, South ti 
‘London.—A communication from Joseph Stokes Williams.—6th March, 
1876. 

996. PRiInTING siucumennr, Walter Humberstone, Clerkenwell, London 
—8th March, 1 

1028. Rad and i Armour, James Yates, Rotherham.—9th March, 





hoila? 
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1148. CERAMIC on a Alexander Lamont Henderson, King 
William-street, London. ‘ 





an interest in ing any one of such application, 

heal leave re yaticuar in writing of their objections to such applications 

- = = of the Commissioners of Patents within twenty-one days of 
a 
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ABSTRACTS OF SPECIFICATIONS. 
3658. Sream Generatous, H. S. Barron, Greenwich.—Dated 21st October, 


875. 

This invention relates to an arrangement of steam generator in which 
the p’ of will pass up within a conical fire-box into a 
chamber or drum at of said tiebex, Sowa tubes from the lower end of 
said chamber or drum into a lower annular chamber, thence through other 
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tubes the main of the generator into an annular 
pa a seagate the steam dome, and away. The tubes that 
through the main body of the generator pass through Eich 
connect the upper and lower parts of the chamber or drum 
fire-box, so that annular spaces for the upward passage 
steam in the body of the generator are established 
the chamber or drum and the tubes passing up through the main body 
the generator. In some cases the lower annular chamber may be dis- 
with, U tubes being used. The chamber or drum at top of 
re-box may be made with an annular dip. Its upper part communicates 
by tubes, provided with plugs, with the annular smoke-box. pone and 
ti ided for Pe} reat fen a 


uu are p ig cir The g 
so that its main portions may be readily taken apart for examination, &c. 
In some cases with the improved generators is confined apparatus for 
heating by means of oil or gas. 
3659. Prercine Cicars, EF. De Zuccato, Bloomsbury-street.—Dated 21st 
1875. 


October, 

Asmall hollow cylinder or tube, in which are res three knives or 

oe = h ag effectually pierce the cigar without biting or the use of a 

penknife. 

3660. he Buixp Larus, J. Heywood, Hudderajleld.— Dated 21st 
October, 1875. 

This invention mainly consists of mounting on suitable boson supe’ Phe 
permanent supports revolving and stationary brushes, between which 
the object to be operated upon is passed otgewers and kept in position by 
one or more pairs of guide rollers, all of which working parts are arranged 
over a cistern, which is made adjustable, containing the coating mate- 
rial, into which the revolving brushes dip and lift the same on to the 
object operated upon. The raten og | brushes act as lifters and also dis- 
tribute the coating material, while the statio: brushes take of the sur- 

lus of such material assisted by the guide rollers, some of the brushes 

ing set at an angle in the direction of the movement of the object ope- 
rated on, and the distance a) of all may be regulated by set screws or 
other known appliances. The arrangement is covered with a ls shade 
or cover, fitting loosely in a groove on the table, which is filled with 
water or other liquid to form an air-tight seal, and p the ig 
of the coating material in the brushes when not in use. A fi 
arrangement may be attached for objects of considerable length an: 
limited thickness. 


8661. Parntinc Houses, H. 8. Paget, Potter’s Bar.—Dated 21st October, 
1875. 


A machine is described constructed in a manner very similar to that of 
an ordinary sewing machine, whereby a vertical motion is imparted to a 
brush attached to the end of a hollow tube, such hollow tube se to 
convey the paint to the brush, which, by working the handle or dle of 
the machine, evenly and expeditiously distributes the t over the 
surface of the Ne aoe desired to be painted. A means is described of 
lengthening or shortening the hollow tube or stem of the brush as occasion 
may require, thus effecting a great economy in time and labour. 


8662. Cases or Watcues, W. Jephcott, Birmingham.—Dated 21st October, 
1875. 








This invention consists in making the above-named articles air and 
water-tight, and also dust-proof, by the a mate of packings inter- 
posed between the meeting edges of the cases of the articles. 

8663. Sewinc Macuine Neeptes, Ff. £. Perkins, Worcester.—Dated 21st 
October, 1875. 

This inventica consists of forming on the shank of the needle a burr or 
pin which worksi n a slot in the socket of the needle bar, so that the 
needle is prevented from turning round in the socket. 

8664. WeicuHina Coats, R. Johnston, Tynemouth.—Dated 21st October, 
1875. 


A weighing machine, with a spring balance, tank and set of registering 
deals, which weighs and registers coals entering the bunkers of steam 
ships and for other similar purposes, the registering apparatus being 
poem so as to preclude tampering. 


3665. Lime anp Cement Kixns, J. V. Mumford, Sheffield.—Dated 21st 
October, 1875. 

This invention has for its object constructing lime and cement kilns in 
such a manner as to prevent the mixture of the fuel with the lime, to 
effect economy in the consumption of fuel, to enable the lime to be drawn 
without stopping the furnace, to obtain a greater control or supervision 
over the operation of burning cement, and presenta larger surface to the 
direct action of the heat than heretofore. The invention embraces a 
peculiar construction of car or wagon for receiving the lime or cement 
discharged, which car or wagon is also applicable to other similar pur- 
poses. 

3666. TeLecraPH Case, J. F. Lackersteen, Southampton-b 
Dated 21st October, 1875. 

The specification of this invention describes a telegraph cable con- 
structed with a copper core and outside covering of iron and other metal 
drawn together into a wire, the copper being in the middle. This is 
covered with vulcanised india-rubber or other suitable insulating mate- 
rial, and afterwards with wirework. Twoor more of such cables may be 
comment to form one larger cable, each of the smaller remaining 

istinct. . . 


83667. Lever Bucxces, F. A. Harrison and C. Priestland; Birmingham. — 
Dated 21st October, 1875. ' 

This invention consists in making the ears at the ends of the buckle 
frame in which the lever of the buckle turns of short tubes or knuckles, 
the said tubes or knuckles being made from the strips or pieces at the 
ends of the frame by bending up or rolling the said strips. The ears 
have thus a rounded surface which is presented to the shirt, and their 
rubbing action upon the shirt reduced to a minimum, 

83668. Treatment or Sewace Deposits, J. W. Slater, Middlesex.—Dated 
21st October, 1875. 

This invention consists in obtaining from sewage precipitates, during 
the process of carbonisation, ia, illuminating gas, and tarry 
matters, by passing the volatile products of the destructive distillation 
from the retort through condensing and purifying apparatus. 

3670. Grainina or Imitatinc Woop, H. Embley and W. Pilkington, 
Blackburn.—Dated 22nd October, 1875. 

The inventors first bring the face of the grained wood to a smooth and 
level surface, and either lay a piece of transparent glass thereon and 
trace the grain by hand by means of a camel’s hair pencil'and Brunswick 
black or wax. They then etch out the ground or glass where the Bruns- 
wick black or wax not been applied, so as to leave the graining pro- 
jecting or raised above the ground. They use this etched surface as a 
black for printing on to the transfer paper, and this impression on transfer 
or prepared paper can then be retransferred direct on to the panel or other 
surface to be ornamented or grained. 

8675. Arrtyine Inpia-RuBBER, J. Barrow, Clayton, Manchester.—Dated 
22nd October, 1875. 

This invention is designed to prevent the waste of the naphtha, wood 
naphtha, and turpentine vaporised in the process of applying india- 
rubber to fabrics, and relates to the combination with an evaporating 
chamber in a spreading machine of vessels or chambers into which by 
suitable apparatus the vapour is caused to flow, and wherein it is caused 
to come in contact with and be absorbed by an oil or oleaginous absorbent 
vaporisable only at a higher temperature than that at which the naphtha 
or other substance to be absorbed will evaporate, which oil gon tage 
absorbent when saturated with condensed naphtha, wood napht! or 
turpentine, is subjected to heat sufficient without distilling the o 
oleaginous absorbent to distil from it the naphtha, wood ni phtha, or 


‘Idinas.—~ 
9 








cators, uséd for su} lubricating material to the cylinders of steam 
engines, and surfaces, in an automatic or partially automatic 
manner, and it has for its ect sim such apparatus without im- 
pairing their efficiency, them more certain in their 
action and preventing waste of the lubricant. — 

a acral Borrons, G@. 7. Bousjield, Sulton.—Dated 23rd October, 


This invention relates to new and useful improvements in the con- 
struction of instruments such as are in the specification 
of a patent granted to the inventor, No. 18, in the year 1875. 
$694. Ravi Darmus, fF. W. 

This invention relates more 


uw e girders or cross slides of 

similar ent and it consists essentially 
n construc! such arms or slides of two or more rods or bars, either 
hollow or sol a , or other suitable 


$710. CLasps ror Books, D. Faris, Birmingham.—Dated 26th Octover, 


According to this invention the pee fastening consists of a flat ie 
having at one end a loop or arch, to which a flap is hinged, and at the 
ro end an semicircular hook or catch. The is fixed to 
e side of the hook by clinc! jointed flap. On 
shutting down the clasp upon the edge of the book the loop or near 
the joint end first embraces the edge of one side of the book, and after- 
wards the hook or catch on the free end embraces or hooks itself uj 


the edge of the opposite side of the book and draws the two sides 
together and firmly fastens them. These are without projecting 
parts, and are fixed in their places and fastened independently of metallic 


3749. Raisinc anp LOWERING CHANDELIERS, H. F. 0. Timme, Basinghall- 
street,— Dated 28th October, 1875. 

This invention relates to a new and useful arrangement of mechanism 
for bao oo J or lowering chandeliers, branch lights, and other similarly 
suspended objects or bodies, which may be applied with perfect safety to 
them, however great their weight may be. The peculiarity of this arrange- 
ment of mechanism relates to improved means of arresting the rectilinear 


motion of the ae object, which is effected by a screw connected 
with a sto) wheel. The employment of this a) will supersede 
the use o! or balance weights, 


and the mechanism now gene’ employed for this purpose, and also 
affords greater safety tnd sonven ae 7 > 


had Aaaeenre Seats, W. L. Wise, Chandos-chambers.—Dated 28th 
tnber, 4 
This invention consists in a mode of arranging seats in sea- 
veasels by suspending such seats from a — point by means of a are 
manner that such or its equivalent eels 
80 


eavy and often cally em counterpo 


its equivalent in s1 
oscillate transversely and support the seat, which in turn is ai 
as to have free movement in a payer sense, being hung to a couple 
of uprights carried by the suspe: 

3756. Neorataia, H. Hanks, Mile End-road.—Dated 29th October, 1875. 
AR the peculiar cumposition of the mixture containing the pecti 


3672. Rotiep Bar Iron,'@: Benda, Kattawitz, Silicia, Prussia.—Dated - 
22nd October, 1875. 
A section of two U sections at right angles, also a special application to 
mineral wagons. 
ee Macuines, J. Blliot, Kettering.—Dated 22nd October, 
This inverition refers to improvements in the wheel feed action of 
machines constructed on the Howe, the cylinder, or the Singer principle, 
and consists of dispensing with the dogs or clutches and substituting a 
double jointed lever. 
$678. Grinpinc anp Pouisuine, J. H, Johnson, Lincoln’s-inn-jelds.— 
Dated 22nd October, 1875. 
This invention relates more particularly to machinery or apparatus to 


be employed for grin and polishing and other articles, and 
it Bras, of an improved mode of supporting an emery wheel or ‘other 
grindstone, and transmi' motion thereto, whereby facility is 
afforded for tra e in any required direction during 


versing the 
its revolution in order to admit of the grinding or polishing of articles 
of an irregular or other form, without the necessity for moving the article 
itself under operation. 


83680. Gas, A. Aitchison and v. Whyte, Manchester.—Datet 23rd Octo- 


ber, 1875. 

The i tor’s imp: it in the manufacturs of gas consists in the 
use of creosote, either alone or in combination with water or atmospheric 
air. In pre; the gas for use, they a, a stove of any convenient 
form, containing one or more retorts in which the gas is generated. 
8681. Iopo-Bromipes, EF. ‘P. Al: ler, Southampton-buildings.—Dated 

October, 1875. 
This invention relates to a novel process for treating seaweed, and more 
; yoo mens as ath or. ty sea-wrack,” Ww! tina ng 3 it 
tion, for the purpose of ex’ g f @ iodo-b ides, the preii- 
tions of chemical or mechanical disintegration, pressure, or 
incin: mn being with. The improved process con essen- 
tially in subjecting sea-wrack to the action of of lime ofascertained 
proportions or quality, the iodine contained in the sea-wraek passing into 
the milk of lime, which, thus charged with iodine, is to be evaporated to 
dryness by known methods after having been treated with a liquor of car- 
bonate of of ascertained pro) ons or quality, for the purpose of 
transf ig the whole of the iodine and bromine into salts of potash. 
After evaporation the organic matters are calcined or 

8682. Ice, J. Gamgee, King’s-road, Chelsea.—Dated 23rd October, 1875. 

visional cification describes the employment of cells or tubes 














floating | wpon or situated at the surface of the water to be frozen, the 
refrigerating medium being caused to circulate through these cells. Also 


the combination with this surface refrigeration of “‘ direct refrigeration ” 
by circulating the water msg 29 the refrigerator until the mast is 
lowered to about 32 deg., when circulation is stopped and freezing 

roceeds from the surface refrigeration, while the water is quiescent. 
Fransparens ice is thus uced without that agitation which has hitherto 
been considered essential. en agitation is required to thicken the ice, 
the floating cells have a slight tion, which may be caused by the 
simple flow of the refrigerating liquid through them. The floating cells 
with air act as non-conductors, The floating cells may be extended 
down’ by flanges or divisions, so as to constitute spaces for the 
formation of blocks. The provisional specification alao describes making 
* carafes frapoies s re ir the bottles in uir-tight moulds, neck down- 
wards, and ee oa | in a water bath so as to insure the formation of 
‘ ¢t in: 





pec posi! ve 
gredients which are capable of effecting the objects of the rational 
principles of treatment involved in its composition. Secondly, the novelty 
of a mixture which acts both as a local application and as an internal 
medicine in the cure of tic-doloureux and neuralgia of the dental nerves, 


ha CoLourina Fours, A. M. Clark, Chancery-lane.—Dated 29th October, 
1875. 


The invention consists in the application of gold, silver, or other metallic 
 mcrtop mixed with varnish to the points or ends of fur, for producing 
ancy varieties of or imitating costly furs. 


3834. Cuurnwea, W. J. Morier, Glasgow.—Dated 4th November, 1875. 

In its simplest form the improved apparatus comprises a cylindrical 
ves:el which is formed with a conical bottom, and which is provided with 
a plunger or va ead of a conical form like the bottom of the vessel, 
but perforated, this plunger or perforated cone beiug fixed to a rod which 
— out through an aperture in the cover of the vessel, and has a 

dle attached to it externally. 
1640 Brusnrs ror CLEANING THE INTERIOR oF TuBEs, W. R. Lake, 
Southampton-buildings.—Dated 19th April, 1876. $ 

This invention consists in the application in alternate layers of a stiff 
and soft material, and in providing in lieu of the single spiral groove 
heretofore made use of two or more parallel spiral grooves in which the 
two kinds of material are secured. 


1OGL, Banwyy Wueets, A. M. Clark, Chancery-lane.—Dated 19th April, 


The invention consists of a railway wheel composed of the following 
parts :—(1) A steel or iron tire with its inner surface corrugated pre- 
senting a waved line in cross section. (2) A wheel body with its corru- 
gated rim presenting a waved line in cross section, @a flange on the 
wheel with pins or projections, which prevent the turning or 
sliding of the tire upon the central portion or wheel body. (4) A fibrous 
Va eortad Oae Lae me at on es wight} open ao, beng of the 
wheel, wrought iron ring ‘orm a oint over the king. 
All substantially as described. Won by 
1665. Benpino Merat Prares, 8S. P. M. Tasker, Philadelphia.—Dated 

20th April, 1876. j 

The nature of this invention consists in the first place in the combina- 
tion of a revolving tapered mandrel with three or more bending rolls 
which revolve in 0; te directions from the movement of the mandrel, 
whereby they ually bring the plate to be bent into a cylindrical form 
as it passes from the large end of the mandrel to its smallend. These 
rolls are so set as to leave a space between them and the mandrel equal 
to the thickness of the plate. And they may be either of cylindrical or 
tapered form. Yet the inventor prefers the tapered form, and arranges 
their large ends with the small end of the mandrel, so as to have their 
journals parallel with the journals of the mandrel. The invention in the 
second place consists in the combination of a revolving bed and a pair of 
feed rolls with the mandrel and ae rolls for feeding the plate to the 
said rolls, the feed rolls being connected with the bed and turning with 
it. The bed, the feed rolls, and bending rolls are revolved by any suit- 
able mechanism, 

2157. Temperine Fiat anp Suarep Grass, F. B, A. R. De la Bastié, Pont 
d’ Ain, France.—Dated 12th June, 1875. 

This invention relates to the process and apparatus for tempering glass 
described in the specification to a patent dated 12th August, 1874, No, 
2783, and has reference more particularly to the condition of the glass at 





the time it is plunged into a bath, the constitution of the bath, and the 
apparatus and mode of operating. Thin glass may Lp acy 0 without 
being heated to the softening a and the plunging may be repeated 
several times ; or instead of plunging, the 


glass may be simply covered 
the material of the bath, which may be oleagi or resi , or may 
ulverulent material, fused metal, or merely a current of air ; and the 
may be applied at the time of moulding the articles without having 
to reheat them. Furnaces and baths of various kinds are employed to 
suit different articles. Glass sheets moved to the furnace on a travellin 
web are heated on a refractory sole which is moved to and fro or rota 





by 
be 
ba 








turpentine, which is then in a and 
collected, so that it and the oil or oleaginous absorbent may be used over 
and over again. In one arrangement a series of vessels or chambers 
charged with oleaginous substance is combined with the spreading 
machine, the said vessels or chambers being so ted to the hi 
and combined with each other, and with a suitable condenser, as that 
each of the said vessels or chambers charged with oleagi absorbent 
may be caused to act alternately as an absorber of vapour issuing from 
the evaporating chamber of the spreading machine, and as a still for 
giving off from the oleaginous absorbent naphtha, wood naphtha, or 
turpentine thereby absorbed during the process of absorption. The 
vapour distilled from the oleaginous absorbent is condensed. Another 
plan is to cause the oleaginous absorbent to meet the vapour from the 
spreading machine in the form of drops or spray. The invention may 
be carried out in various ways without departing from its distinctive 
peculiarities. 

83676. Arracuinc Kwoss to THEIR SpinpLes, W. Macvite, Erdington, 

Warwick.—Dated 22nd October, 1875. 

According to this invention the square spindle of the knob has a rack 
or parallel teeth made on one of its faces, and the hole in the neck of the 
knob is provided with a spring lever or tongue or tooth for engaging 
with the said rack and preventing the withdrawal of the knob, the 
spring lever or tongue or tooth sli over the rack when the knob is 








panes on. hee — a a its a. The the toltion > 
rts descri applie: rack pulle: or usting m oO 
the pulley carrier on the rack bar. - , 


3677. DiamMonD-HOLDER, W. R. Lake, Southampton-buildii 
22nd October, 1875. 

It is the aim of the present invention to provide means whereby a 
li d or di is can readily inserted, accurately fitted, and 
thoroughly secured in a metallic holder. The diamond is forced into a 
metallic holder while the metal is softened by heat forming its seat 
therein by such operation, and then allowing the heated 
and +eant upon the Ai a 
3685. Lusricators, H. Hughes, Leicester.—Dated 23rd October, 1875. 

This invention relates to that Class of apparatus known as suet lubri- 


93. — Dated 











metal to cool |, 





to equalise the heating, and the sheets when heated are transferred to a 
movable sole, which is canted so as to slide them on to an inclined 
grating in the bath. The grating is then canted upwards and the sheets 
are transferred on to the shelves of a receptacle. e bath may be fixed 
adjeining the furnace or may be movable, being brought to the furnace 
mouth to receive the glass, and then removed and replaced by another 
movable bath. Small articles heated on a movable sole are precipitated 
into a bath provided with a tavelltiag wire gauze web, by w) they 
are transferred into a wire gauze basket. Cylindrical objects such as 
lamp glasses may be placed on revolving spindles and inserted into the 
furnace, and when heated immersed by canting the spindle down into the 
bath, and tongs or refractory moulds may be used to hold the articles while 
they are heated. Details in the construction of the furnaces, their 
movable soles, the baths and their gratings, are described, and means of 
skimming the baths and adjusting their temperature. 
3669. Bieacuina, J. 7. Sinrth, Fleet-street.—Dated 22nd October, 1875. 
This relates to bleaching by the action of warm oxidising baths whose 
temperature varies from about 40 deg. to 100 deg. Contigrade, follow 
washings with alkaline oa ites and with warm or cold liquors of sul- 
— bisulphites or acids, liquid or gaseous, until complete discolora- 
tion. 


O07, Furens, B. H. Foster, Newcastle-on-Tyne,—Dated 22nd October, 
8 


This invention consists of a vessel having a perforated false bottom, 
below which sponge or other filtering material is placed. * Above this is 
placed pow upon which a perforated plate is placed. A 
chamber is arranged outside the lower part of the filter, into which the 
water is supplied, and thence through a stopcock in the chamber, through 
the filtering materials into a space above the upper pee eete the eton: 

8 


whence it descends and is drawn off througb a second 
cock. heen dyer evar di dom arcs 7 Daseage lows bear sey 
@ second s' an up a pipe, whence 
erated pl ‘rexigh 1 up , and thence 


descends h the perf plates 
(carrying wi the im: Pt ee ga ay alee 
0) g in stopcock. A third in the ber may be added 
draw off unfiltered water. and second stopcocks may be con- 
by levers or w! 





transpar stead of the usual gee ice in the carafes. Also the em- 
ployment of hollow moulds through which the refrigerating mediuin cir- 
culates, so that ice to a certain thickness and partaking of the form of 
the mould is produced thereen, the circulation is then stopped, and the 
moulds close with the refrigerating medium therein; the melting of ico 
will thus be much retarded, and the moulds with their ice coating may 
thus be used for temporary ornamental purposes. 


3683. ag 1m Rartway Trains, J. Law, Cleekheaton.— Dated 23rd 
1875 


The object of this invention is that by the application of simple appa- 
ratus the cord score pr cd be instantly a — the interior 
of com) en’ @ ca Npenremar an e delay and danger 
pote: By vf the ordinary way of using the ‘cord by pulling by hand 
may be avoided and rendered no longer necessary. And further that the 
apparatus applied shall also indicate and point out from which particular 
compartment the signal proceeded. 

8684. Covers anv Bags, D, A. Smicton, Dundee.—Dated 23rd October, 
1875. 


The features of novelty which constitute this invention are :—First, 
the pre tion or treatment of cloth by affixing or cementing to one or 
both sides thereof one or more layers of plain or figured paper for the 
purposes set forth. Secondly, the mechanism for cutting the same for 
the purpose of ae oe for sugar loaves or other objects, or bags, 
or moulds. Thirdly, the frame or template. 

3687. Beer, F. N. G. Gill, Regent's Park.—Dated 28rd October, 1875. 

This specification describes avoiding fermentation for the production of 
alcohol in the beer, cither in great part or in whole, by adding alzohol to 
the wort after it has been boiled with hops and suitably diluted, instead 
of, as is now done, forming the alcohol in and at the expense of the wort. 
He afterwards charges the mixture of alcohol and bitter wort with carbonic 
acid. 


8688. CuEQuE, M. Sternberg, Brizton—Dated 23rd October, 1875. 

The invention consists of a form of cheque with counterfoil and advice 
note all attached and bearing corresponding numbers, the advice note 
being in the centre and joined to both the cheque and the counterfoil 
fa eeragee lines, so as to be easily separated for use. Itis also made wi! 

ppets, and already addressed to the bank where the account of the 
drawer is kept, so as to be used readily as an advice note to the bank 
when it is desired to make the cheque payable at any other place than 
that at which the drawer of the cheque keeps his account. 


3689. Neng R. Hadfield and J. Mallaband, Sheffield.—Dated 25th 
October, 1875. 

This provisional specification describes an improved method of casting 
a railway or tram car wheel by means of an improved mould, whereby 
the tire is firmly united to the centre of the wheel. Another mode is 
also descri of casting a similar wheel whereby at one casting it becomes 
a perfectly solid wheel. By this invention all bolts, rivets, and other 
similar fastenings are.absolutely dispensed with, and considerable 
economy of cture is attained 


3682. Trusses, HK. H. Hilliard, Upper Holloway.—Dated 25th October, 
187: 





5. 

The following are the features of novelty which constitute the above 
invention :—A truss, all the parts of which can be immediately sepa- 
rated from each other by the wearer, and put together again without 
injury to any part. The body spring of the truss simply enclosed in its 
sheath of india-rubber which pulls off and on like a glove. The solid 
rubber strap formed by prolongation of the substance of the sheath. 
The sac or envelope of same material for enclosing the pad, attached 
to the sheath or otherwise. The pad of porous or honey-combed rubber. 
The Le gee by the two studs for catching the rubber strap, which 
at the time fasten the different parts of the truss together. 

8698. Lockino, FE. Bazelaire, Paris.—Dated 25th October, 1875. 

This apparatus is constructed of a metal spindle, each end of which 
passes into a safety box ; one end of the spinale is formed witha circular 
notch or neck, into which take two spring plates in its corresponding 
box; the other end of the spindle has several circular grooves, its corre- 
pone box having a ring with two vertical blades formed with notches 
like saw teeth for holding the spindle. The two boxes are connected by 
« curved piece so as to form a padlock, and suitable keys are provided for 
opening the same. 

3695. Sewinc Macuine Suutrixs, RB. C. Spurin, Kingston-upon-Iull.— 
Dated 25th October, 1875. 

This invention consists of a new or improved’ article of manufacture 
censisting of a spool or bobbin of machine-wound thread ready to hand 
for immediate application to the shuttles sewing machines, thus 
avoiding the tedious tion of spooling or winding by hand by the 
user of the machine. bobbin or 1 containing the thread is made 
solid and of wood in lieu of metal, and has a barrel with a parallel side, 
upon the ends of which are heads of flanges with inner thread supporting 
barrels, and outer perpendicular ends, and provided with pointed or 
rounded or projecting pivots to fit into the shuttle. 

3696. Sream Enarnes, J. G. Pinfold and W. R. Browne, Bridgwater.— 
Dated 25th October, 1875. 

This invention relates both to high and low-pressure engines, and con- 
sists in m: eylinder or cylinders thereof movable in the direc- 
tion of the stroke instead of being fixed as h fore, the sai able 
cylinder or cylinders being made shorter than the stroke of the engine, 
and connected direct on to the crank shaft in such 4 manner that during 
the first part of the stroke the cylinder or cylinders move the same dis- 
tance as the piston, butis or are afterwards held in the new position by 
any suitable mechanical contrivance, and then released so as to move 
back again at the beginning of the reverse stroke. 

3697. Sxatine Rinks, C. Moseley, Manchester.— Dated 25th October, 1875, 

This invention eon im coating or covering the floors of. ska‘ 
bette vuleanised india-rubber, or any preparation or compound 

rubber. 


3698. Bousps AND FEED Heaters, J. Matthews, Bridgwater.—Dated 25th 
invention relates to the form of holler described in patent 3586 of 
extending 


This 
1874, and consists, First, in providing additional smoke tu 
from the bottom of the pooket ta the 





box to the smoke box; Secondly, 


in arranging two fire boxes with pockets and tubes such as described. 
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cification oval-shaped and staying the crown of | 8718. Two-wHEE.ep Skates, A. Daniel-Tyssen, Chancery-lane.—Dated 27th | reduction in the wrought nails produced in the Dudley district. 
the reba batweon Une ro poets by bolt from an termediate rae October, 1875. , Cut nails are 64, per cwt. easier, The demand is without much 
—— fastened to the of the boiler or suspended - wee The features of 











and, cold air introduced in its place ; and , in the 
Sas Seni ta dkeaker menakines » toes 
through which the exhaust steam from the steam 
3699. Preventinc Waste or Heat, FE. Maw, Liverpool—Dated 25th 
October, 1875. 
nd eae of heat, and fi an nen er 
ae pce wn a om 
abstracting it from fluids for heating , and for prevent- 
ing access of heat to fiuids for refrigerating. cooling, , and 
to apparatus for such mR. : ti tor utilises 
a large portion of the now in other opera- 


This invention has for its o improvemente in thrashing 

and relates to improvements my at ay - 
the strawshaker. In order more effectually to agitate the straw the 
inventor divides the boxes or some of them between the two axes in 
tase of. eating Soom evutienens foemend to ont of the ceumiaier 
Leretedors, connecting one end of each 


» he controls the 
wee oo. bees leaving other end free. Some (one or more) af 
divided shaker boxes have their free ends between the cranked axes, 


whilst the others have their free ends at the extremities. 
3701. Exas.ino Persons Sarecy To ENTER PLaces FILLED WITH SMOKE, 
’ 

resting on top 
a ; smoke excluded by mantel 

eck of the wearer. vapours sup- 

fitted with smoke filter. 

3702. Ixpicators, EF. 7. Darke, Camden-road.—Dated 25th October, 1875. 

A ding to this provisional specification, and pawl or equiva- 
lent instruments are combined with the drum of the indicator to hold 
the drum stationary, ex Sees aS Seer The 
cylinder has cast with it bracket or table which a per 
drum. A peculiar pantagraph arrangement communicates the of 
the piston to the marker. A clip, merely to facilitate the adjustment of 
the cord, is also described. 

3708. Purirication or Sewace, C. Rawson, Victoria-chambers, and J. W. 
Slater, Tamworth-terrace.—Dated 25th October, 1875. 

According to this invention natural aluminous shales are used in puri- 
fying sewage liquid, nightsoil, and polluted water by precipitation, the 
said shales being used either in their raw state or after being prepared 
the passing through them of steam, steam and air, or hot air 
with moisture or sulphurous acid gas, either alone or in admixture with 
such air or steam. Minerals or refuse containing sulphur may, when 
ro age be added to the said d shale, and bituminous or oil 
shales, either burnt or raw, may be used with the raw or prepared alumi- 
nous shales. This invention further consists in purifying syensy A 4 
filtering it through raw or natural aluminous shales, or raw or t 
bituminous or oil shales, or a mixture of both kinds of shales, or through 
carboniferous refuse. 

3704. Gas, W. Cleland, Linacre.—Dated 26th October, 1875. 

This relates to the condensers covered by British patent, No. 1560, of 
the 1870, and consists, First, in ar agg Np = is called a bottle brush 
in pipes of the condenser. Secondly, d on to the said 
bottle brush the liquors or any part thereof produced during the e 
of the gas by a dri a. advantages are, more effectually scru 
bing and purification of the gas, hence improved quality. 

3705. somes Arr To Furnaces, J. Stone, Gray’ s-inn-road.—Dated 26th 
5. 


This invention 
tor wii 











ists in surr ding a steam ae heat 
g a suitable casing, at a convenient part of which are open- 
ings through which the air is admitted and passes between the boiler 
and the casing to the furnace or fire-box. A movable disc or covering is 
laced over the said openings, and it is operated bya handle or otherwise 
or lating the admission of air. Or more than one disc or —s 
— be used if desired. The boiler or other generator may be coa‘ 
with some suitable non. ducting position or not as found desirable. 
3706. Recorpive rHe Velocity or AIR OR OTHER CuRRENTS, F. J. 
Pastorelli, Piecadilly.—Dated 26th October, 1875. 
The oats of electricity to instruments for measuring the 
velocity of air or other currents in coal and other mines and through 
tilators and chi ys, and of currents of water and the speed of ships 
or vessels through the water. 


3707. Ruixc Parer, J. H. Dinsmore, Liverpool.—Dated 26th October, 


1875. 

Tn this machine the sheets to be ruled pass over a cylinder, which 
makes one revolution for every sheet, the rising and falling of the p ww 
frame being regulated by mevable pins. The sheets when ruled are dried 
upon a drum which is heated by a jet of gas. 

3708. Draymay’s Sarery Lapper, 7. Morgan, Cockspur-street.—Dated 
26th October, 1875. 

This invention mainly consists of two pairs of ladder beams, the inner 
beams being connected to each other by ties as usual. The outer and the 
inner beams are fixed to each other mainly at the ends, and between the 
two there is a space left, in which are arranged levers serving as struts to 
prevent an untimely rolling down of the cask. These levers in their up- 
right position project at either end from between the ladder beams, but 
each of them may be dep so as to lie entirely within this space. 
The cask in being rolled upwards presses on the first lever and 
over same to the second lever, and the action on same causes the first 
lever to rise to serve as a strut for the cask. This action is repeated on 
each successive lever, The cask in lowering presses on the jecting 
lever, same will give way, this action lifting the next lever below. The 
levers oscillate on bolts, and stops are arranged to prevent the levers 
rising above the requisite points. 

3709. Breecu-Loapinc Smatt Arms, H. Walker, Birmiagham.—Dated 
26th October, 1875. 

This invention consists of mechanism for withdrawing the strikers and 
lifting the hammers to half cock of small arms on unfastening the barrels 
for reloading, the lifting mechanism being described in combination with 
the oscillati lt of a drop-down gun of the kind patented by the appli- 
cant on the 13th February, 1872, No. 445; but it may also be used with 
other kinds of fastenings, such as lever grips and horizontal bolts. The 
lifting mechanism consists essentially of two lifting rods, the bevelled 
ends of which are e with bevelled or inclined recesses in the 
strikers and oscillating belt, so that on the withdrawal of the oscillating 
bolt to unfasten the gun the strikers are also withdrawn and the hammers 
resting upon them raised to half cock. Lifting rods made in two pieces 
jointed together are also described, the straightening of the said jointed 
rods by the motion of the oscillating bolt or hand lever effecting the with- 
dra of the strikers. 


s7ii a —~e Papiocks, H. E. Newton, Chancery-lane.—Dated 26th 
C , 1875. 

_This invention consists in a novel construction, arrangement, and com- 
bination of a bow or shackle, a base plate, a spindle, a cap, and a series of 
rings. 
oT. ARTIFICIAL Heartustones, J. Hall, Horley.—Dated 26th October, 

875. 


For this purpose the inventor forms an artificial hearthstone from the 
green sandstone found above the gault clay in the neighbourhood of 
Bletchworth, in Surrey, and in other localities. The sandstone he reduces 
to powder by grinding it with edge runners or otherwise, and after 
mixing it intimately in a comparatively dry state with Portland cement, 
he at once moulds it by pressure into blocks of the required size. 


C708. Omen Borers, J. C. R. Okes, Maida Vale.—Dated 26th October, 

















This invention has for its object improvements in steam boilers, and 
is applicable especially to cylindrical boilers which are fired internally. 
S76. a Goat, E. Save, Hartle, ae a io. October, 1875. 

cation desc a system o q ding, and 
sifting a) tus for reducing coal to a uniformly fine dust. The coal is 
crushed by being passed between a of fluted rollers, and then between 
plain rollers ; it then passes through drying apparatus, from which it is 
conveyed to millstones to be ground, and from there it to dressing 
machinery to be sifted. Special arrangements of qiinding and dressing 
inery are described, and also a combined arrangement of coal dust 
mill to carry out the above-mentioned processes. 
ts ee Tapes, W. Chesterman, Shefield.—Dated 26th October, 
consists in mounting upon a frame a drum or cylinder to receive 
the tape from feed rollers. The tape is wound partly round the drum and 
y round a roller in spirals, and guided by vertical pins to preserve 
the spirality of the tape while being drawn off the drum to the printing 
or type roll or rolls. 
3716. Doors, 0. E. Lohnstein, Mincing-lane.—Dated 26th October, 1875. 

The object of this invention is to arrange and rigidly connect the inner 
the action of high winds and the inkex of meter during tick faite sos 

¢ action an influx of water during high tides can be 
resisted, also burglarious attempts frustrated. 





wherein | trade than was the case last 





which this invention 
in"hevingsuly to wha, nwt eah extant auck. two ‘wheel 
‘Secondly, yk F chon ot tee whame means 
7 crossed, the frames in they 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

HERE we there out =. Be pn re earl ou are 

instances of more being in indivi departmen’ iron 

red Some of betes are 
doing better ; and plate mills at works of considerable repute for 
the quality of their boiler plate iron are kept steadily on, com- 
pleting orders that succeed each other with fair regularity. Second- 

class bar and plate iron was at a discount on ‘Change in i 

to-day. There was an abundance of competition on med pac of 

SS that quality, and iron having a notable brand might 
ve been got at prices which at one,time would have been thought 

i ible within so short a time of the period when near] 
twice the money was got for the product. Plates of nearly 
qualities are less strong than before the action of Messrs. Barrows 
in taking £2 off their previous quotations, whilst B.B.H. Bloom- 


- 


field plates are at £11; B.B.H. best plates are £12; and 
B.B.H. double £13. Monmoor plates are £11 for best ; £12 
for best best; and for treble best, up to4 cwt. each. Messrs. 


ycroft’s S. crown boiler plates, up to 4 cwt., are £11 ; best 
best double worked ditto, £12; and treble refined ditto, £15. Best 
bars are firm at £9 12s. 6d. for Round Oak, and £9 for Bloomfield 
i Nevertheless 
bars are to be got at several figures between £9 12s. 6d. and £7 10s., 
yee emp to quality. B.B.H. angle iron was quoted at £11. 
Angles of ll brand range from £9 15s. up to £11 5s., 
—— to quality, for sizes up to 8 united inches. Round Oak 
angles of the same size were quoted this afternoon at from £11 10s. 
to £15; and the well-known Round Oak rivet iron could not be 
had at jess than £12 for single best, and £15 10s. treble best, with 
10s. per ton extra on separate orders of less than 5 cwt. 

The continued steady decline in the exportation of iron from the 
district to foreign customers is just now the subject of much dis- 
cussion amongst ironmasters hereabouts. Leading men hoped that 
the information which they are supplying to the Foreign-office in 
reply to the request of the Foreign Secretary, made through the 
British Iron Trade Association, may have the effect of assisting the 
Cabinet to at least check the tendency here and there shown upon 
the European continent to increase rather than diminizh the duties 
before levied upon our products. The Board of Trade returns 
issued this week are quoted as confirmatory, in a es degree, 
of the experiences of individual firms. These statistics show that 
the total Cr of iron and steel exported in the month of April 
was 185,222 tons, a decline of 51,342 tons as com with April 
last year; while the value was £1,709,726, or a decline upon the 
same period of £766,918. In the four months the quantity exported 
was 341 tons, a decline of 106,392 tons as compared with the 
first four months of 1875 ; and the value was £6,168,265, a falling 
off of £2,006,644. In pig and puddled iron the month’s decline 
was 12,986 tons in quantity, and £105,226 in value; while taking 
the comparison of the four months’ trading, the decline in 
quantity was 25,413 tons, and in value £267,230. In bar 
and angle iron the month’s exports were less by 9281 tons 
in quantity, and £109,510 in value, than April last year; in 
the four months the decline was 12,577 tons in quantity, and 
£216,078 in value. The railroad iron sent away shows a decrease 
of 18,489 tons in the month’s ex and the value was less by 
£241,425. The largest falling in the month’s trade in railroad 
iron was with British North America, amounting to over 7000 
tons; next with Australia, over £5000 tons; with the United 
States 3590 tons, and in a lesser degree with Russia and India. 
With Sweden and Norway, Germany, and Italy, a better trade 
was done. Taking the four months’ trading,|and comparing it with 
the corresponding period of last year, I find a decline of 57,497 tons 
in quantity, and of £721,656 in value. The bulk of this falling off has 
been with the United States, to which country we ex; in the 
four months only 94 tons, as against 12,605 tons in the first four 
months of 1875; with Australia the decline was nearly 20,000 tons, 
with British North America over 11,000 tons, and with Peru over 
9000 tons; with Sweden and Norway, Germany and Italy, there 
was anincrease. In telegraphic wire there was a very large falling 
off. The month’s ex of cast and wrought iron were less by 
about 5000 tons, the decline being with British North America, 
India and Australia. The decline in value was £128,789. In the four 
months’ trading there was an increase of 1628 tons in quantity, but 
in consequence of the lower prices the value was less by £130,974. 
In hoops and sheets there was a decline in the month of 3680 tons 
in quantity, and £75,391 in value; in the four months the decline in 
quantity was 4421 tons, and in value £140,126. The decline in 
the exports of wrought steel, which is not very considerable, was 
mainly in our trading with the United States. 

Much disposition is manifested upon all hands to book orders. 
The pig iron makers are prepared to afford their customers ali the 
benefit of the recent reductions in coal, together with any advantage 
yet to be derived from the drop in furnacemen’s wages, A few sales 
are reported. Theprices which have regulated transactionsin the past 
week at the works show that mill and forge owners have found it pos- 
sible, in the cases which have terminated most in their own favour, 
to buy cinder pigs at from £2 15s. down to £2 12s, 6d., that North 
Staffordshire and Derbyshire pigs have been bought at £3 2s. 6d., 
best Derbyshire at £3 10s., and all-mine South Staffordshire at 
£4 5s. Earl Dudley’s pig iron is realising from £4 7s. 6d. to 
£4 12s. 6d. 

Cleveland pig iron is not now arriving in South Staffordshire in 
so large quantities as a short time ago was observable. The makers 
of common iron, so long as they can get cinder pigs at £2 12s, 6d. 
and North Staffordshire and Derbyshire iron at £3 2s. 6d., have a 
mixtare at hand out of which iron can be made at a profit at alow 
—_ ; but even those mixtures leave the making of at £7 10s. 
a 


usiness not greatly to be envied. 

It is being pointed out that about eighteen years ago there were 
more furnaces in blast in South Staffordshire and East Worcester- 
shire than are now in existence. In 1838 there were in blast 153 ; 
there are now remaining only 148, ninety of which are idle. It is 
said that for the last forty years there has never been so few fur- 
naces at work as now (58), and that four years ago the weekly 
output was 13,000 tons, as compared with the 6000 tons which are 
being turned out every week at the present time. 

Coal, both forge and house, is in abundant supply. Customers’ 
requirements are met, even upon the Cannock Chase, directly that 
they are exposed. Pits here are doing scarcely more than half 
work. There are still forge collieries where even less is being done. 
Forge coal may be had at as low a fi as 8s, at the pits. For 
better qualities 9s. has to be given. is makes the coal delivered 
into the works from 9s. to 9s. 9d. per ton of 22cwt. 

" in Birmingham this—Thursday— afternoon, Muntz’s 
metal was perhaps a shade Srmer, but the competition between 
the Muntz Company and their modern competitors is now so very 
severe that the Aguces which te the transactions vary almost 
with the transactions, and are therefore not quotable with 
for many hours ener eg 
_ There is an easier tendency in the prices of most descriptions of 
ironmongery produced in the South Staffordshire district. Bolts 
and nuts are 6d. to 1s. per cwt. easier, but the list of the trade 
association has not at present been published. Tulip shovels are 
1s. to 3s. per dozen ch , according to quality. ‘Lhere is a re- 
duction of 1s. percwt. on heavy wrought iron hinges. Bromsgrove 
nails are reduced about 5 per cent., but there is a proportionate 





J 





6d.; total, £3265 0s. 11d. No offer was made, 
and it was resolved to wind up the estate in liquidation, a trustee 
anda committee of i ion being appointed. It was understood 
that the latter would have to examine the validity of a bill 
- sale for £2549 held by the Albion Steel and Wire Company, 
Sheffield. 

> largely 7. mec of the a = — 
and George ey a as Knowles an pany, 
j ners and tin-plate workers, of Tower-street, Wolverhampton, 
eae failure I have previously announced, has been held since my 
last. The report of the receiver showed unsecured creditors 
£9992 2s. 8d. ; een ey meee £450; creditors to be 
in full, £431 9s. 9d.; liabilities on bills discounted, £1579 16s, 10d. ; 
total unsecured, £10,442 2s. 8d. Of the assets, the stock-in-trade 
at Tower-street is estimated at £4277 3s. 3d. ; stock-in-trade at 
London warehouse, £400; book debts, £1000; fixtures and plant in 
Tower-street, £1000; cash in hand, £129 7s. 9d. ; deduct creditors 
paid in full, £431 9s, 9d. ; total assets, £6375 1s. 3d. Itwasultimately 
resolved to wind up the estate in liquidation, and sell the business 
at the best possible price; Mr. Dixon, accountant, of Birmingham, 
being appointed trustee, 

The well-known concern of Messrs, Jno. Russell and Co., of the 
Wednesbury Alma, Works, Walsall, as well as the Patent Tube 
Works, Church-hill, Wednesbury, trading under the style of Emily 
Russell and Co., have been amalgamated, aad will in future be 
carried on under the name of Jno, Russell and Co., thus forming 
one of the largest concerns in the tube trade of the country. 

The dispute as to the reduction of wages in the Bessemer steel 
department of the Shaft and Axletree Company has been settled 
by the men consenting to submit to the drop of 10 per cent. 

At a mass meeting of Warwickshire miners, held on Tuesday at 
Bedworth, the masters’ proposition for a reduction in wages was 
considered. The meeting unanimously a resolution to the 
effect that their present wages are only 3d. per day in advance of 
the rate of 1871, and that their present working hours are as long as 
those of competing districts. e men hoped the reduction would 
not be insisted on, for they stated that it was even now impossible 
for them to procure the common necessaries of life. 

At the West Bromwich police-court Mr. Joseph Stones, firm of 
Joseph and Alfred Stones, the Grove Ironworks, Smethwick, has 
been charged with the manslaughter of one of his workmen. On 
the 29th of March, a boiler which defendant had ordered to be 
worked at a pressure of 12 !b., and then only to fill other boilers, 
was made to do duty at a pressure of 451b. to cut rails, and that it 
exploded and killed Alfred Clarke, a blacksmith at the works. It 
was shown that such an alteration in the pressure was contrary to 
the defendant's instructions, and he was therefore dismissed. 

Frank Hazel, about 30 years of age, clerk and cashier at the 
Talbot Colliery, Hill Top, West Bromwich, has been charged with 
embezzling various sums of money, the ay of his employers. 
Prisoner entered the service of the company in June, 1874, as clerk 
cashier, and general manager. At different times defalcations had 
been discovered in his accounts, but the company would only 
prosecute upon a few items. On the 6th of April he received £5, 
and cn the 19th of the same month another £10, and on the 15th 
of April, he received a further £5; none of these sums had been 
accounted for. Prisoner pleaded guilty, and the bench committed 
him to gaol for six months with hard labour. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district can only at present be described 
as being in a complete state of stagnation, and pros for the 
future still present no feature of encouragement. far as the 
local demand is concerned, consumers continue to buy, in the 
smallest possible lots, simply what is necessary to carry them over 
from day to day; and it is questionable whether a further reduction 
on the present low prices would induce them to purchase beyond 
their immediate requirements, whilst in some cases founders and 
forge proprietors who bought a few months back in anticipation of 
securing their usual amount of work for this time of the year, have 
now heavy stocks of pig iron on hand which will prevent them pur- 
chasing for some timeto come. Shipping orders are also er 
few in number, and very little hope is afforded of any relief in this dis- 
trict. Indeed it is no exaggeration to say that theiron trade here has 
not been in a worse condition for many years past. Producers, if not 
already working at a loss, have little or no margin for profit on 
their pa transactions, and the general attitude of buyers is 
one of waiting for an alteration which is expected but has not yet 
come. The real difficulty is apparently in the cost of production, 
and consumers seem to believe that iron may be as low as it ever 
has been, although very great reductions will yet have to be made 
in all divisions of labour before this can be realised, and itis a 
question whether they can be so reduced, as in some other branches 
of trade an actual advance is taking place. o 

At the Manchester weekly meeting, on Tuesday, a very depressed 
tone again prevailed throughout the trade, and the keen competi- 
tion going on in the market only results in prices being cut down 
to the lowest =~ point for the purpose of securing the few 
small orders which buyers are under the necessity of placing to 
cover theic present wants. Local makers of pig iron can scarcely 
be considered to be in the market at present; nominally their 
settions are without change, No. 3 foundry, delivered into the 

anchester district, being quoted at 60s. per ton, and No. 4 fo 
59s, per ton; but as trade prices these are of very little 
value, the business doing at them being almost ni/. Tisetiediies 
iron is quoted at 60s. to 61s. per ton for foundry, and 1s, per ton 
less for forge, and the quotations of Middlesbrough makers range 
about 56s, 3d. for No. 3 foundry, 55s. 3d. for No. 4 foundry, and 
54s. 9d. for No. 4 forge; but there is very little buying going on, 
merchants in most cases being prepared to anticipate further re- 
ductions by underselling the producers. Manufactured iron 
remains very flat, and the —. quotations may be given at 
about £7 5s. to £7 7s. 6d. for ordinary Lancashire and Middles- 
brough bars, £7 10s. 6d. for Sheffield, and £7 12s. 6d. for Stafford- 
shire bars delivered into this district, £5 7s. 6d. for puddled bars, 
£6 12s. 6d. for heavy rails, £7 2s, 6d. for light ditto, and £8 5s, 6d. 
for hoops delivered. 

The blast furnace proprietors, although they are still working 
scarcely half their plant, are now beginning in some cases to put 
down stocks to a small extent ; very few of the founders or forge 
proprietors are running full time, and with enginemen and 
machinists it is only amongst makers of specialties that there is 
work in hand sufficient to keep them fully employed, and even in 
——— the orders now being worked off are not being replaced 

y_ others, 

In the coal trade the continuance of the cold weather has 
_— up a fair demand for the better classes of coal for house- 
hold purposes, and fuel suitable for seating is also in 
es uest, but in other classes of coal there is little stirring. 
duiness in the iron trade throws a quantity 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
OwIne to the continuance of the miners’ strike there is very en 


chi podepd conan’ in connection with the leadingindustries 
this district. At the Atlas Works of John Brown and Company, 
Limited, the ironworkers proper have made arrangements of a 
satisfactory nature with their employers, and at the neighbouring, 
lishment the men ‘are peg to 
le as soon as the question of a full fuel 
supply shall have been satisfactorily arran; At the Albion, 
South Yorkshire, Charlton, and other smaller local ironworks which 
in the matter of —— in the earlier processes are governed by the 
decisions arrived at by the larger works, the men have as a matter 
of course submitted to the drop and appear likely to go on working, 
when there is anything like sufficient work to keep them going, 
without demur. The works of the ‘Midland Iron Company near 
Masborough, which had been laid off for extensive repairs and 
alterations for two or three weeks, recommenced operations on 
Wednesday morning, the majority of the men being called upon 
to re-engage upon lower terms than previously. It cannot 
be said, however, that the iron trade, as an entity, is any 
better engaged than it was a few months back—or, indeed, at 
any time during the last six months. The orders for manu- 
factured iron of all descriptions were never fewer, and asa necessary 
and inevitable sequence, there was never at any previous time so 
vigorously obstinate a competition for them. Prices are cut 
down to the lowest extent, and there are cases in which it is very 
commonly reported that the quotations offered could not, and do 
not, cover actual outlay, to say nothing of incidental matters and 
rofit. Some few ironmasters may “‘stand” this strain very well 
‘or some time, but in the general run it cannot be prolonged, and 
must inevitably cause complications of a serious nature. 

oO to the partial or total stoppage of several of the local and 
district blast furnaces, there is a scarcity of some brands of pig 
iron which are in general use hereabouts for ific purposes, but 
the poverty of the supply has not, so far, led to any increase of 

uotations of any moment. Scotch pig being at present obtainable, 
elivered hereabouts at something like 65s. to 70s., it is hardly 
likely that the local brands will become much dearer. 

In reference to the miners’ strikes in South Yorkshire, North 
Derbyshire, and North Notts, I am afraid I cannot state muchin rela- 
tion to the respective merits of the cases put forth on either side, 
which would be worthy of serious attention. In the main both parties 
are quite firm, and appear resolved to hold out d Voutrance. The 
coalowners have made no public offer with a view to settlement, 
but it was stated at a meeting of the miners’ delegates the other 
day, that one of the members of the Finance Committee of the 
Coalowners’ Association had stated that if the men would agree 
to accept 10 per cent. some arrangement might be come to. The 
delegates, however, again negatived the proposition, making the 
third time they have deliberately voted against the pt 
of any reduction of greater amount than 74 per cent. On the 
other hand, the coalowners are preserving a dignified silence, which 
is, indeed, the only course they could pursue under the circum- 
stances. They made their claim upon the men after long and due 
consideration—a fact which they fully explained when the notices 
were originally served, hence they can do no other than remain 
quiet, and preserve their homogeneity as an association. There 
can be little doubt, however, that the coalowners would be dis- 
posed to compromise the matter for a general reduction of 10 per 
cent., providing the men would come forward and meet them with 
such a proposition. Both sides might now very well consent to 
the adoption of such a course, which would peacefully dispose of 
a matter which is daily growing more likely to disturb the peace 
of the district, and is driving away the local coal trade into 
channels whence it may prove difficult to dislodge afterwards. 

At the Dronfield, Silkstone, Holmes, and Greasborough col- 
lieries the strikes have been brought to amicable terminations, the 
men having gone in at the 10 per cent. reduction. At Shireoaks 
the seulpeiners have been served with notices to quit the houses 
they hold as tenants of the company which lately employed them. 
At Staveley, Clay Cross, and Thornclifie there is no material 
change, the men being quite as firm, to all appearance, as ‘here- 
tofore. 











THE NQRTH OF ENGLAND. 
(From our own Correspondent.) 


ALTHOUGH the returns of the Cleveland Ironmasters’ Association 
for the month of April, published a few days ago, did not disclose 
so great a falling off as many people anticipated, yet it was suffi- 
ciently marked to keep prices down, and it surprised no one that 
at the weekly iron market on Tuesday of this week increased 
weakness was manifested. The Bears endeavoured to bring the 
price of No, 3 down to 46s., but in this they were unsuccessful, 
There was, however, a drop all round of about sixpence per ton on 
the prices of the preceding week, No. 3 being quoted at 47s. by the 
majority of sellers, while strong holders stood out for sixpence per 
ton more, There are more inquiries for forge and foundry iron 
than formerly, but it is shrewdly suspected that these are mere 
feelers to test the temper and position of brokers and producers than 
anything else, and that there is not much chance of their leading 
up toany real accession of business. 

The production of piz iron in the Cleveland district for the 
month of April was 169,664 tons, or 14,215 tons less than the make 
for the immediately preceding month, and 16,842 tons less than the 
make for the corresponding month of last year. The number of 
furnaces at present in blast is 114, while forty-four are inoperative, 
This represents a decrease of fourteen furnaces in blast as ed 


Manufactured Iron Trade of the North of England have this week 
been called bom to deal with a very ugly ease, which 
may lead to further mischief. The ironworkers » 
Moor Ironworks have come out on strike — 
offered by the firm, and refused to be bound by 
Arbitration Board in-reference tothe matter in dispute. The 
owners of the Moor Ironworks, which are situated at Stockton, 
had, it appears, got an order for rails which was.estimated tolast 
them fora week. They offered their.men a,certain rate of wages 
for theexecution of this order, pr wale. gs tare to be-eonsistent 
with the general rate paid throughout the district, butthe men 
declined to accept this offer, and also refused to submit the ques 
tion tothe board, with which they’are connected, and to which 

pl thus compelling a suspension of work. Mr. 
Tron, the acting-secretary of the Ironworkers’ Association, is now 
endeavouring to arrange the difficulty. 


The easoof the employers, in reply to the ion made by 
the men for a ‘ sidhgocigal ‘made fn January lt 


by Messrs, Mundella, M.P.,.and. Williams, as to the wages to b 
paid-in:the finished ironworks ofthe North of a, will this 
week be submitted: to these gentlemen ; and their decision may 


shortly:be- expected. Little importance, however, is attached to 
aeeal othe iron trade is decidedly worse since the award was 

" the arbitrators cannot well improve the position of the 
men, while:it.is not. within the seope of their instructions to pro- 
pose ora any further ‘reduction at the \ + time, nor is 
such called for by the employers. 


A very serious boiler morning at 


. explosion on Tuesday ig 
the paper mills of Messrs. Thos. Gallon and Company at the 


Felling Shore, on the Tyne. Five men were killed by the accident, 
which has not been’ accounted for, as it is said that the whole of 
the plant and machinery had been thoroughly overhauled only a 
few weeks previously. 

Mr. I. Lowthian Bell, M.P., and chief proprietor of the Clarence 
Ironworks on the Tyne, sailed for America on Saturday, to under- 
take the office of judge in the British section of mineralogy. 

In the coal trade there is very little change. Coke remains 
firm, and there is a slight'advance in prices, owing to the demand 
created by the colliers’ strike in South Yorkshire. This, however, 
is due to exceptional and temporary causes, and in the main the 
state of the coal trade is without change. Households arein less 
request, and prices are rather ‘weaker, Steam and gis coal-are in 
statu quo. : 

On Friday last, by permission of the builders (Messrs. R. Dixon 
and Company), the members of the Cleveland Institution of Engi- 
neers were afforded an opportunity of inspecting: H.M.S, Tourma- 
line in Middlesbrough Dock. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is no change of any marked consequence in the iron 
market this week, A fair amount of business has been done as 
the times go, and, though various fluctuations have taken place, 
prices are not on the whole materially altered.. The make of pig 
is at present kept within what may be regarded as safe limits, and 
not a few ironmasters are availing themselves of the dull times to 
carry out improvements in their blast furnaces, which may be 
turned to good account when the trade revives a little, as it is 
expected soon to do, as a result of the reductions of prices and 
wages now in course of being made, 

The quantity of pigs under warrant in Messrs. Connal and Co.’s 
Glasgow stores is 63,254 tons, a few hundred more tens than at this 
time last week. A noticeable improvement has taken place in the 
shipments, which are now considerably larger than at any other 
time since ‘the beginning of the year. The warrant market was 
firm on Friday; and business’ was done from 57s. 1031. up to 58s., 
but not many transactions were recorded. On: Monday the market 
was steady, with business at 58s, cash and one month, there being 
an improvement to 58s, 14d. before the close. The market was 
quieton Tuesday, with a slight downward tendency, business having 
been done at 58s., 57s. 10d., and 57s, 104d.. A quiet business was 
done on Wednesday at 57s. 104d. for yarious dates, To-day— 
Thursday—the market was dull, with tendency to give way in 
prices. Business at 57s. 10d. cash, buyers offering 57s, 9d. at close. 

The demand for m.kers’ shipping brands is a little more astive, 
but in order to stimulate it still further, some of the principal 
ironmasters do not hesitate to take another shilling off their prices. 
It cannot, however, ‘be said that’a general reduction has been made 
this week in the quotations, Gartsherrie, No. 1, fell 1s.; Summer- 
lee, No. 1, 1s. 6d.; Calder, No. 1; 6d.4 and Glengarnock, No. 1, 
1s.; all the other brands being unaltered, with the exception of 
omg No. 3, upon which an advance of 6d, appears to have taken 
place, : 

The shipments of pig iron from Scotch ports during the week 
ending the 6th inst. amounted to 12,570 tons, showing an inorease 
of 946 tons as compared with those of the: corresponding week of 
1875; but theres a total decrease in these shipments on the year, 
so far as itchas gone, amounting to 34,972 tons. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were 3640 tons, being 540 more than in the corresponding week of 
last year, and since Christmas these imports exhibit a total increase 
of 18,485 tons. 

The reduction of 10s. per ton which was made last week in 
the prices. of manufactured iron, has as yet had no visible 
effect in quickening the course of business. Indeed, as I have 
repeatedly stated, makers have been in the habit for a considerable 
time of accepting contracts fully as much as the sum 
mentioned under the vominal quotations; and it is highly 
probable that a further reduction will soon be deemed’ necessary 
to induce a better trade, I am happy to he able to say 
that although reports as to this department of the trade have 
been so long and so uniformly unfavourable, decided indications 
are now visible of a better state of matters. Not that any 
very greatextension of trade is looked for ; but manufacturers are 
gradually getting-their business arrangements and expenses placed 
upon @ footing more in consonance with a state of business which 
must continue for some time at least to yield smaller profits than 
they have been accustomed to. The shipments from Glasgow last 
week embraced £2320 worth of cast iron sleepers and £800 worth 
of barsand keys for Bombay ; a locomotive £712: portable engine, 
crane, wagons, &c., £1200 for Aalborg ; £5900 worth of cast iron 
pipes for Rio Janeiro ; £8100 worth of hinery; £1700 castings; 
£3000 pipes and tubes, £500 wire rope, £500 iron fencings, £400 
bars, and £1000 miscellaneous. 

The continuance of very fine weather has led to a slackness in 








with the corresponding month of 1875. The decrease is not 
perhaps so great as might have been expected, considering the 
vicissitudes through which the pig iron trade has passed in the 
interval, and the extreme dulness that now pervades the pig iron 
trade in Scotland and Staffordshire, where a much larger propor- 
tion of furnaces are out of blast. It is, however, intended by 
several leading firms to blow out additional furnaces in the course 
of the next few weeks, and it isquite on the cardsthat themake will 
be considerably reduced within a much shorter period. 

There is a steady falling off in the exports from the port of 
Middlesbrough, and especially to foreign countries. The exports 
foreign for the month of April only reached 32,004 tons, being a 
decrease of 1430 tons as compared with the exports for the corre- 
sponding month of last year. The principal foreign customers for 
Cleveland pig iron, at the present time, are Germany, Belgium, 
Holland, and France; while Denmark, Russia, Spain, and 4 
which formerly took large quantities of our uce, are almost at 
zero, The coastwise shipments from Middlesbrough do not show 
much variation, mainly on account of the continued demands 
of Scotland and Wales, but in the stocks of iron in makers’ hands 
there is an increase for the month of 5579 tons, the total figure 
now standing at the exceptionally high figure of 113;628 tons. 

The Standing Committee of the Board of Arbitration in the 





the d difor coals. for domestic consumption, and this added to 
the falling ‘off in the ship to foreign ports, makes the trade 
comparatively dull. There is only a trifling inquiry for steam 
coals, and the shipments from the Clyde are fully a third less than 
they were at this time last year. Prices do not.show any material 
alteration. At some of the ports on the east coast there is a fair 
demand for the.coasting and foreign trades; but as the miners are 
now working six full days per week; the output is heavier, and 
it is not without difficulty that it is disposed of. Prices there also 
remain unchanged. . 

-The notices of reduction in the wages of the volliers in Lanark- 
shire expired on Tuesday last, and as the intimations did not state 
the exactamount of thereduction, very few of themen went to work. 
An open-air mass meeting of the Motherwell miners was held in the 
forenoon in a field adjoining the works of Messrs, John M’Andrews 
and Oompany, at which general satisfaction was expressed at the 
conduet of the men in not resuming work until they should know 
the amount of the reduction. Loud mene of regret were 
made that the men of Lanarkshire seemed left to their fate, with- 
out the advice and assistance of a er, and one speaker described 

m as ‘‘utterly forsaken.” The statement was made by one 
collier that this time two guee he was earning lls. 6d. for the 
same darg of coal for which he could now get only 3s. 4d., so that 
while the miners’ wages were reduced by two-thirds, coal was only 








reduced in about one-fourth. Deputations. w 
to wait-om the managers of the works, to ascertain the 
the reduction, and at a.m esa vex held to ‘heur their 
reports, it was stated that loyed in fort places were 
to be reduced 6d, peney 5 stoopers, thd. 3 enginemen, and other 
weekly wage.men from 1s. to 2s, per week. It was:reported that 
one of the managers promised to urge on the employers the neces- 
sity of reducing, the « rent and the price.of the coals supplied 
to the miners, Work will, it is ex: be fully resumed tn the 
course of a few days, and it is not thought that the men will offer 
any serious opposition to the reduction. . 
ee) eepers employed at the different works of the 
Coltness Iron Comeeny have refused to work at a reduction of 
10 per cent., and the pits of thatcompany have consequently been 
tem rily closed. At the works of the Shotts Iron y 
wuch dissatisfaction prevails at the lowering of the wages, but 
nothing in the shape of a strike is looked for. The reduction at 
the Dysart collieries amounted to 74 per cent. in the wages of 
enginemen and 3 per cent, in the case of firemen. The furnace 
keepers and fillers at Castlehill Ironworks have struck against a 
reduction. of from 15 to 20 per cent.,.and the works.are therefore 
idle. The furnacemen at the Clyde Ironworks have also struck 
against. a reduction of 10 per cent., and the furnaces have been 
da down, Reduced w have been accepted by the colliers 
in the employment of the latter company. On_ the ,east coast 
generally the men have quietly Beeena | in the smaller wages, 
and the same may be with respect to the greater proportion 
ef the works elsewhere, not alluded to above. 

At an extraordinary generai meating of the Monkland Iron and 
Coal Company, held in Glasgow. on. Thursday, the 4th current, 
Mr. M’Cleland presiding, a resolution was adopted asking the 
preference shareholders to surrender their 7 per cent, shares and 
consent to a re-issue at 5 per cent. e chairman urged the 
shareholders to take up the debenture stock, and gave it as his 
— that there was no fear, even in the case of a wind-up, but 
that the debentures would be fully paid. Another meeting will 
have to be held to confirm the resolution. 

The Olyde trustees have just let additional contracts in connec- 
tion with the construction of the Stobeross Docks, involving 
as ane of fully £161,000. Mr. John Morrison is the con- 

ractor. hs: 


ount of 








WALES AND ADJOINING COUNTTES. 
(From our own Correspondent.) 


THE experiment of bringing the molten iron direct from: the 
furnace to the converter has been successfully carried out at Dowlais. 
Trams have been constructed for conveying the iron, and a tram- 
way formed, and it would seem that a slight hitch in the arrange- 
ments showed that several hours could elapse in transit without 
cooling the iron too much for use. 

I regret to state that at one of the Dowlais furnaces a shocking 
actident has taken place. It occurred at No. 6 in the ol@ works, 
The men were getting ready to tap the furnace, when by some 
means the water circulating around the crucible in the water block 
at the bottom came in contact with the molteniron. A terrible 
explosion ensued, and four men were so much burnt that three 
have quite succumbed. Two men were also killed in one of the 
Dowlais collieries at Bedlinog last week. 

The action of the South Wales Collieries Association ‘in giving 
several vexed questions into the hands of Mr. W. T. Lewis and 
Mr. Mitchard for settlement has been attended with the best 
results, and the difficulties of the Neath Colliery, the “‘ Seven 
Sisters,” and the Risca Colliery, may now be regarded as settled. 

The. association have decided to recoup all coalowners in the 
association who suffer by the hauliers’ strike. It is, however, 
tolerably certain that a death blow has been given to the strike of 
the hauliers in the Rhondda Valley by the prompt action of the 
coalowners. Ten of the strikers were summoned cn Monday 
before the magistrates an1 fined £1 each and costs. 

Mr. Crawshay has decided to still further limit the output of 
ironstone, and it is very probable that by the end of the month 
the majority, if not all, of the mines will.be closed, there being no 
requirement for iron ore, and no prospect.of such a change in the 
state of the iron. trade as to justify stocking except in small 
quantities, f 

While the irontrade generally remains in the old sluggish style 
which has: characterised it for nearly two years, it is pleasant to 
note that some ofthe ironworks are able to accomplish a little 
business, Dowlais and the Monmouthshire works, principally 
Tredegar and Ebbw Vale, contrive to keep on a good fiow of 
business. On Monday Dowlais sent off 1150 tons to Ibrai) and 
Ebbw Vale; 335 to Vigo. 

The total exports of iron last week from the whole district were . 
4980, or an increase of 1000 tons over the average. The destina- 
tions were chiefly Ibrail, Gefle, Antwerp, Jersey, Montreal, and 
Rio de Janeiro. 

The Marquis of Bute arrived at Cardiff.a few days ago, and it is 
understood that the project of a great extension of the docks 
is to be at once submitted tohim. The coal’'trimmers at Cardiff 
are all under noticé, the said notice to terminate at the end of 
this month. This is not a measure called forth by a falling off in 
trade atthe port, as it is exceptionally good at present, Last 
week thecoal exportsamounted to 73,347 tons, or fully ten thousand 
tons above the average. Swansea sent 9538 tons, and Newpert 
11,805. . Judging from present indications, I:shall shortly have to 
chronicle an export of 100,000 tons per week from the ports of 
South Wales. Prices in iron, coal, patent fuel, and tin plate, re- 
main stationary. Asregards coa}, should the summer trade. con- 
tinue at the ratio it has lately shown, we may look for an advance 
in price. Tin plate is slightly improved in demand, and a new 
work or two has been opened of late, showing that there is some 
degree oficonfidence in the improvement of this branch of Gees 

A boiler exploded at Hare and Co,’s white lead works, Bristol, 
this week. Such was the force, that it ascended 300ft. in the air, 
and d, said a spectator, to be like a locomotive and tender 
ascending. Much damage was done, but there was no fatality. 

In the Forest of Dean an earthquake has been felt, which was 
at first attributed to blasting in the Severn Tunnel, This. fine 
engineering undertaking is getting on admirably. 

Two small mills have been started at Cyfarthfa, and people are 
hoping that this at length is the small beginning which will lead 
to more important results. 

On Wednesday it was notified that the hauliers at Blacn Clydach 
Colliery and Rhondda Colliery had resumed work on the old 
conditions, 

Unfortunately the old game seems to be played at, for as soon 
as one place is resuming a settled. condition another breaks ont. 
This week the men at Park Tondu are out, and though disposed . 
to return to work, have been overawed as yet by the men of a 
neighbouring colliery, who evidently wish the Park men to take 
the initiative, and get a.concession that they in turn may take the 
same course, 

Mr. Reed, Admiral Popoff, and a distinguished party are 
at Tenby, and the. occasion has been celebrated by the 
successful launch of a fine vessel built for a Cardiff shipowner. 

Notice has been issued for the discontinuance of all contracts at 
the Landore Steel Werks, Swans¢a, at the end of a fortnight. An 
important reduction in wages is understood to be pending. 

reat depression prevails in the iron and trades of: the 

Forest of Dean, and as regards the tin-plate made there, it is so 

bre that a serious reduction is necessitated, and that witbout 
elay. 

A ais ute as to minerals, between Mr. Crawshay Bailey and 
Lord Olive, has been decided by Mr. De Rutzen, stipendiary of 
Merthyr, Tydvil, who acted as arbitrator. The desision.was, il 
acres to Mr. Bailey, and 94 acres to Lord Clive. 

The traffic returns of the week show ati increase in the Taff 
Vale of £2628; Penarth, £718 ; and Rhymney Railway, £1343. 
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PRICES CURRENT OF IRON AND STEEL. 
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Seepeser eget oontncts. Itis to specify these cases 
and terms, or to give more than the quotations and makers’ 

prices. should also refer to our correspondents’ letters. 

PIG [RON AND PUDDLED BABS. 
ScoTLanp— £84 £ad 
G.m.b.—No. 1... 2. « 219 0 Glengarnock—No.1 .. 3 4 6 
Wo.8 . «2 o- 23 : = No.3 « 4 i 

 Gartsherrio—No.1 .. 3 - Eglinton—No.1 .. .. 
No. 3 o 219 0 No.8 .. o 217 0 

Coltmessa.—No.1 .. .. 8 8 ©| Dalmellington—No.1.. 218 0 

No.3 .. « 219 0 No.3... 217 0 
rece isonet“ ee ce : At Ardrossan. 
. S ae —No. core 8 36 

Langlomm—No.1.. . 3 7 0) Suro to ied. 3 8 0 

No.3 se «- 219 0 » et Ganguneath 

Carnbroe — No.1... «- 3 2 6 

No.8 .. « 218 6 Shottse—No.1.. .« « 3 8 0 
Monkland—No. 1... «. 219 6 No.3... « o 3 0 6 
No.3 .. o« 218 6 At Lei 
epee iw 8 SS) Semin .. ~. 316 
Clyde & Quarter—Koi 219 6 a Se 
7, t Glaago 3 218 6 
© above a CLEvELAND—Prices at works— 
deliverable al MR ak 66) sens! ee AS 
Govan—No. 1.2 «+ - 0 0] No.2... oc of of o 211 0 
MA Bac co oo BW Cl BAB oo «co cco veo 8 TS 
At Broomielaw. ag 4, anna eo ee : : . 

ieee st... ow 8.7 8). eee Be 
as” Stes Thornaby .. .. s« eo 3 0 
At Port Dundas. 

Messrs. Wartwett & Co.'s Stockton net er. trucks) are—No. } 
£2 14s. Od.; No. 3, £2 95; No. 4 Forge, £2 “Thornaby” No 4 
Forge, £3 net cash. 

Messrs. Botcxow, Vavoran, & Co.'s net prices, f.o.b, are, for No. 1, 
£2 138.; No. 3, £2 83. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 

£8.4. £84 
Watrs—No. 2, f.0b., Newport . oe ee 3 6to0 0 0 
Forge (at works) o- ° « 215 O0to3 0 0 
Common pig (at works) ee o 22 0t00 00 
Best native ore (at works) .. 215 0to0 0 0 

Both, Davenport, delivered in Aberdare. 
Denoramrns.—No. 1, at heffield ee - 3 0 Ote8 2 6 
0. 8.. 217 6to3 0 0 
Lancasurre, delivered is Manchester. —No'3 3 0 0 too 0 0 
o No.4 219 0t00 0 0 

Hewarrre, at works, 23 dis. for prompt cash— 

Millom “ Bessemer "—No. 1 .. oe ee ee ate. 6 
No. 2 .. oe ee oe eo 815 0 

No. 3 .. ee o. ee «. 312 6 

Ordinary No. 3 .. ee oe ee eo. 312 6 

No. 4 .. ee o oe e S811 6 

No. 5 .. oo oe oe os 2m, e 

Mottled oe oo oe oe oe ee o 8-8 
White... ee ee ee ow ee « 810 0 
Maryport—No. 3 ee eo oe ee oo e 815 0 
_s ee oo oe oe oe - 815 0 

No. ee ee ee oo ee - 315 0 

Mottled and. white.. e oo ee o - 815 0 

“ Bossemer "—No. 1 ee ee ee ee «- £0900 
eee? 

No. 3 ee oe ee oe - 815 0 

Puddled Bar— 

Waues.—At works ©.. ee oo + £5 56 Oto 510 0 
MANUFACTURED IRON. 

Ship Plates— 

Pearson & Know es Co. best (24 dis. rg - 100 5 0 
Guascow, f.0 b. ee oe eo 0s. 0d. to8 10 0 
MippLesnRo’, at works eo es ro 10s. 0d. to8 0 0 

Boiler Plates— 

“ Warrinoton,” to 5 cwt. each plate os ons — of a 
Do. best best se oe oo os oe oe = 5 0 
Do. treble best a 5 0 


a r cent. discount for cash. The Pearson and Knowles Co. 8 prices 
nished iron include delivery at station in Liverpool, Manchester, or 
m, in lots of not less than 2 tons, or free alongside at Liverpool 
Tots of 10 tons and upwards. 
Bow1tnc & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill. The Low Moor Co. deliver in London 


at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per tonextra. £8. d. 
Under 2} cwt. each .. .- oe oe perewt. 1 5 0 
24 cwt. and under3 cwt ee oe oe oe eo 160 
8 cwt. i Shewt. .. ee oe oe - 180 
Shewt. , SOU “te cc 22 cp os. OO 
4 cwt . 5 cwt. oo ee oe oe «o 113 0 
5 ewt. > 6 cwt. .. - oe oe - 116 0 
6 cwt. 7 owt ww ee oe ee ee 119 0 
7 ewt. and “upwards os oe ee ee oe oe 220 
Plates exceeding 6ft. wide, 2s. per cwt. extra. Hammered and 


chequered plates, _— = plates differing from a square form or regular 
taper, extra per cwt. 3: 
Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“Monmoor” best, to 5 cwt., to 4ft. Gin. wide, and ae lu 


90 superficial feet, per ton at works .. ee wild 
Best best o oe ee oe oe ee 12 0 0 
Best best best, to 4 cwt ee os ee ee oe 1500 
Special, toScwt .. 17 0 0 
Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
Best, per ton short, at works .. . o «- 400 
Best best oe o- oe oe oo ee - 1500 
Best charcoal., oo oe os ee oe ee 5 0 
Barrows & Sons: 
B.B.Hi. Bloomfield plates .. o oe ee - 1100 
“ Best plates eo. ah! Wen’ vibe gst ee 
es Best t plates . . o. o eo 100 
CLEVELAND o £9to 910 0 
Waxes, at ‘Aberdare—Coke plates ; ee oo » 20 00 
Guasoow, f.0.b. . es ee oo « £810s.to 9 0 0 
Angle Iron— 

Bow.twe & Low Moor (terms as above)... perewt. £8. 4 
L and T iron, not exceeding ten united inches .. ee. 150 
For each additional inch extra ewt., Is. 

“ Warrinoton "—less 2} per cent. for cath —fron 1 0 
byl Say be perton .. oe sw 0 
Best ler do., oo - 9 00 
Warrwe rt & Co. * Rese 2h sd discount) Per ton oo - 710 0 
Best . ee « .810 0 
Best best boiler oo 10 0 0 
— wader | works) up to eight united “inches 915 0 
0. ee - ©5658 
Best best do. - 1 5 0 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. » 9in., 10s. extra. 
rime 20s. extra. 
CLEVELAND .. o €@710to 715 @ 
Ear or Dupi EY (terms as below) :— £a 4. 
“Round Oak,” not exceeding 8in. wile-Eage best 1110 0 
» ” ” » Double ,, .. 13 0 0 
a > a - eo & 6 
Giasoew, f.0.b.... ee oo *. ee £8 Os to 8 5 A 
ARE oe . ee oe oe 70 to 000 
Bar Iron— 
Bowxtna, Low Moor, & Tayior Bros. (terms as above). 
; perewt, £ 

e comé, aa pereen, to ee. ee oo ee 

me bed -_ oe oe oe ee es ee 

Plate its Ma tyfeenduprerts., 3. 3. 


~ ae ~ tick to fin oo o 


tojin. .. oe ee 


tat et et ee et et et et 
SHO Owernmuwerwon* 
coco ScoococooF 


» under 
S73 less than 1jin. wide extra, 10s. per ton. 
upwards ee ee ee 
7-16in. ** ee o- o - o 
pa and 5-léin. .. ee eo ‘es oe 
” M. oe ee ee oe ee *. ee 


Bounie~Pa. sok are a roan oN 
i. 16in. ee 00 a ER Pe et we 
” 7-16in. and - - on ee oe 15-86 
” 5-16in. o - ee ee a ote ts AP 
din. oe - - a ee e ow. 190 
Rivet, same price as above. 
Chale Soon, sean enna shane, eaten per ont, 20. 
Best bars and rods, extra per » 38. 
“ Monmoor,” at the works, per ton— £8. 4. 
Bars, jin. to Sin. round and square, or to Gin. flat .. 815 0 
” ” ” ” ca 915 0 
” ” ” e 1015 0 
Rivet usual sizes.. «« ee co ‘co ce WB O 
ee ee ne os ee o - 1b 0 
aes 
Grascow, f.0.b. .. « £710s.to 8 0 0 
te at works, per ton short: 
B.B.H. bars .. o ee ee eo 9 0 
= angle iron - lL 0 0 
‘All other descriptions in proportion. 
Eart or Dup.ey, 2 dis., en og at Round Oak— 
** Round Oak,” rounds up to oe oe ee ee 912 6 
Ps * s best we « 11 0 0 
mn “et me Dou! ” ee « 1210 0 
wa a Treble ,, oe « 14410 0 
Rivet iron—Single best .. oe oe or] oe 4 - 4 
On separate te orders of less than 5 wt. per ton extra, 10s. 
Wa es, at College Works, Cardiff—Coke bara,best .. 712 6 
Merchant Bars— 
et 
i. in wide Aa thick and upwards 8 0 0 
ee een to 3in., best =... - 810 0 
Do., treble best .. ee ee oo eo «60h oe «1 CO 
Deliv osha aa above. 
Warrwet & Co., f.0.b. (2) dis. ors vue 
Crown quality .. oe oe ee ee FT 0 O 
Best ee ee oe eo oe ee ee V10 0 
Rivet vet iron . ee o ee o +74 - 
Crown _ “Thornaby” "ee oo oe oe oe 0 
— ws ": ae a ae le ea 
Best best” «+ ee -- 1010 0 
u2e—Tredegat Tron Company, f0.b. Cardi or Newport 617 0 
sy f.0.b. Cardiff ee ee 615 0 
Sheet— £8. a. 
“Moxmoor,” to 8ft. long by 3ft. 20 w.g., per ton at 1010 0 
WOTKS.. oe ee oe o* oe 
Do., best oe o oe ee e « 1110 0 
Do., best best ee ee ee ee ee e- 1210 0 
Usual extras. 
Barrows & Sons — 
B.B.H. sheets.. oo oe on oe o - 11.00 
- best do. . e ee oe o es 1210 0 
best best do.. ee ee oo ee - 1310 0 
E. P. “a W. Batpwiy, at works : 
Wii? ee UE. ee o ee eo 8300 
“Wilden” ,, Mer ™ oo we - 1600 
” Pa “BB”. ee os oe 17 0 0 
> eo San" eo ee «- 1810 0 
pe “‘B charcoal”. o ee 2310 0 
“EB”. eo ee «- 2510 0 
Doubles to 24 w.g., 308; and 
Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “ E P and WB” perewt... 113 0 
“Unicorn” .. ee ar oe « 110 0 
Coke Tin—“‘ Stour” ee ° 160 
Messrs. Baldwin's terms are 2} dis. for cash on 10th of the month 
following delivery. 
Pearson & Kxow es Co. —aeagtaadl 6. @ 
“ Dallam ”"—Singles, to 20 w.g. os perton 11 0 0 
Best, 10s.; best best, 30s. per ton extra. 
CrowTHER Bros & MORGAN (at works)— £84 
Coke Tin—Singles, to 20w.g.,to 120in. by 86in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. ee 117 © 
Trebles, "to 26 w.g., ‘to 84in. by 383in... «- 119 0 
Charcoal Tin—Singles, as above ee oe eo 200 
Doubles i. os oe ee eo 22 0 
Trebles ee oe o & 4°9 
Do. Best singles, "as above ee oe os 8. 8 
Best doubles my oe ee . 270 
Best trebles 29 0 


Terms, 2h dis for cash on 10th of the month. “Orders of 2 toi 


a 


and upwards, for shipment free, in 10 cwt. cases. 


Coke— 

Cleveland, at pits 
Wales . are a 
ae A Rhondca— 


° 
Gas coke, ‘works 
Sheffield .. .. 


G ww—aAt the pil 
coal, per ton 


Do.—At G w— 


24 cwt., delvd 
Do., wholesale, 





Steam .. o- 
Wishaw main.. 
Smithy .. .. 


Arle ° 06 
Pemberton 4ft. 0 
Furnace coal .. 0 
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eooKe. OO OOM 


ee 
ow 
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Household, pr to 13 3..0 15 9 | 


® {0 80 0 99 
: 0 80..0 89 
0 80..0 99 
0 70..0 76 
0 13 6..0 13 9 


Lancashire (Wigan a! ane oo 


0..0 12 


Muntz’s Metal—Prices nominal. 
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6 | London—Best .. : 
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South Yorkshire—At 


House 
Small steam oe 


os. Gallipoli .. 
Spanish .. .. 
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Reaseen, engine 
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Y.C., 


Railway Chairs—G.asoow, f.0.b. oo «=e & O41 
Pipes—Giascow,f.o.b... . «o «ss oo 6 OtO7 5 
STEEL. 

SHEFFIELD—At works— £ada £864. 
Coaieeee ex ee or ory oe « 19 0 Ot 22 00 

cast rods oe o oe o 17 0 O0t0 2% 0 0 
Fair average steel oo oe oe o 27 0 0t085 0 0 
Sheet ee oe o oe o « 40 0 O0t0 60 0 0 
Second-class tool.. ee ory oe e 80 0 Oto 50 0 0 
Best special steels oe ee oe + 500 0t070 0 0 
Fine rolled, for clock &e. .. eo 60 0 O0t075 00 
Rails—Siemens (at le Sid . . 72 ee . 
Do 'superion 3.3] 2] «1010 Obl 6 0 
Do. best .. ee - - ll 5 Oto12 0 0 
£84 £ad4 
Vian Lob, Cardiff or N oo - 9 5 Otoll 00 
Rails, at works (D. 9 oe - 8 0 0t0 000 
Heavy .. wh * is 710 0tc 000 
Best, from 40 per yard, at wor ; 
(Davenport) .. ee 8 26to 000 
PRICES CURRENT OF MISCELLANEOUS METALS. 
£a4 
Chili or oe ee oe oe «» perton.. 79 0 0 
B.S. ingots o6: ¥ sinedtt(\ Lan. «-buesiean tenet 
Tough cakes or bars Se ee ee 
pod 7210 0 
SD. sca) ae). ae taohs Neen Sleek “{%o 38 
British 1. ce os ce tee we wo gg 
Lead— 
Bae Boctieh ett wig ee ee ee o om « 2110 0 
“ Panth ee oo ee o oe ee - 000 
Aetiente— 3 
0 
Regulus star .. . . *. . -{ 000 
Spelter— 
ilesian ee Ty ee oe ee e- ee = 00 
410 0 
a jie a pile” ate Nie Ser +f he 
Quicksilver .. oo per bottle .. 10 0 0 
Phosphor Bronze—Bearing weta perton .- + 120 0 0 
joys oe eo £130 to 145 0 0 


PRICES CURRENT OF COAL, COKE, OIL, &c. 
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oe os 89 0 0..0 
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| s8 5 0..88100 


oe «+ 3610 0..86150 


0 
body .. 0 0 0..0 00 
"South 


Oe he 10 0..35 00 


Petersburg, 


new ©’ } 52 15 0..58 0 0 
s+ re 60:10 0..51 0 





PRICES CURRENT OF TIMBER. 





Wire— 


J. Trxy, Bristol, delivered in London, 2} dis. forcash— £ 8. d. 
Doubies.. oe ee ee ee oe o-, eo 13 0 0 
Treblez .. oo oo ee oe oe 14010 0 

WaALEs —Treforest Ti -plate Works— 

Charcoal tin (at per cwt. «£1 0 Oto 000 
Lydney (at works) .. e ee «£1 1 0to 15 0 
Engine Iron— 
KrrksTa.t Force Co. (from cold blast, pig, refined, ~ nga 
Plain bars, rolled, viz. : n. 

Ps ‘y £ 8. 
Rounds, from }in. to 6in. diameter .. + 20 0to 22 0 
Squares, from }in. to 5in. ee 20 Otol O 

Drawn hammered bars, as above, per ton extra 1 0 
Rivet iron ee oe oe eo 20 0to 22 0 
Angle iron, 1}in. to 4in. oe = we 20 Oto 0 0 
Forgings—Plain shafts under bewt. .. «- 20 0to 0 0 
ne e l0cwt. .. +» 22 Oto 0 0 
‘a » 20cwt. .. «- 2% Oto 0 0 
nee ve 30 cwt. «. oe 830 Oto 0 0 
40cwt. .. +» 84 Ote 0 0 

Plain shafts, above 50 ewt., prices according 
to weight and dimensions. 

Piston rods, under 5cwt. .. oo «- 22 Oto 0 0 
ra ne owt. « -» « & 900 0 0 
20 cwt. o- ° «- 30 Oto 0 0 
Cranks, under 5ecwt, .. *° oe « 27 Oto 0 0 
ss ee Ss a! ol le ee ee 
el or 0to 0 0 
2cwt. .. ee oe «- 87 Oto 0 0 
Crossheads, under 5 cwt. oe oe ee 4 Oto 6 0 
10 cwt. 0to 00 

”’all other uses according to ‘pattern and mAs 


Wartecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis. 


for 
drawn + teen ih, mt —- 
Best best Wo ranised ™, ining 


dp od 6 ° oe . 
7 to 8 on o- - a 
ll oo . oe os 
2 os o° ee i 
Best annealed drawn fencing 
Oto 6 ory o- o. o 
7 oo oe ee oe 
8 o .- . oe 
Q oe o. o- oe 
10 oe o o. . 
il oe o- oe 7 


- 
- 
- 
.* 
- 


Dippin g i in boiled oil 5s. per ton extra. 


ton £ s. d. 


0 

ee - 1850 

oe « 19 0 0 

ee es 1915 0 

oe « 20 5:0 

° + 215 0 
per ton 

«+» 1110 0 

ee «- 12 5 0 

ee - 1300 

ee «+» 1310 0 

0 

0 

0 


ea per ton 
Oto 6 “ . .. oe ee eo + 1510 0 
7 on o- ee . ee - 165 0 
8 or) oe or ~<a oe - 17 00 
Nail Rods—G ascow, f.0.b. oe ee e- 810t00 0 
Nails— 
Wuirecross Wire & Iron Co. 
_ Wire Nails, “as oh ee per 112 1b. :— 


12 


8 9 ll 13 
140 149 15/6 16/3 1/3 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in 


- © 2 


casks 18. por cwt. extra. 
Rails—G.ascow, f.o.b. oo 8 8 
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o « T10to8 0 
. «- 610to7 0 
es + 6 5t0610 


At Aberdare and Merthyr (Daven- 
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f.0. . Coe. 
rails to 30 Ib. per weed run 
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Fishplates (at ‘works, any * section 


(Owen) ee 


7 oe 6 0106126 
oe « 7T O0t00 

« 6126to 0 
oe oe T2007 19/ 

































1876. 1876. 
Per Load of 50 cubic feet. 4 8. 4 4| Per Petersburg standard. £8 £8 
Baltic Fir Timber— Deals, &c. oy ogee 
eeccececscossce: cccccsee OBB 6 Bil Quobes, Od & seree 9129 110 
Dantsic and Memel, crown ..... 4 @ 510) Ist floated pine oor 19 9 2510 
Best middling s....... 310 410) 2nd 2015 0 
Good do, and 2nd 3240 sade, 9109 11 0 
Common middling 215 3 0} 0120 
U 212 315 5 lo 0 
24 210 #10 910 
Btettin ....... 3 0 310) 0986 
Swed eeeee - 26 315) 5 
Swedish and Norway bal. - 20 215) 810 
| ous 
Memel crown 515 8 0) 
Brack - 550 0] 0 220 @ 
Dantzic and Statten, - 515 8 O| 0170 0 
5 vu 6 0) 6 080 
pe ai ad 4 5 610|| Canadisn, standard pi 9 iho 9 13 ° 
Red for yards spars j nm, 0 1 
Pine rized and building. 2 $ fi Cina oo , 
Yellow pine, large 0] CON os ee aee 0 
5 lo obi Bosnia, agle verrel 30 0 4 4 
40 410 Wetmnect Lee 
te es sen fy $18 610 
16 5 
410 610 ae crown. 415 3 10 
he 7 |: Seep, 8 MR hy 
a to 
5070 Petersbu . 910 10 
3 3 310|| Riga, Dantsic, Memel, ac... 710 8 10 
210 216 ahogany and Furniture Woods— 
410 60 perficial foot, 9 ds. dh 
40 610 Mahogany, Honduras, cargoav.0 5 0 6. 
9 01115 Mexican, do. 0 430 
8 oll o 5 0 
2230 a 
0 10 13 10 609 
- 80 9 0} 0230 
- 7Thweo 40 
vo 40 
5 015 5 230 4 
013 0) 30 43 
0) 440 5 
| 04 
04 
509 
016 
= 73 o 3% 
all 7 0 
Swedish deals, mixed -12 016 5) 020 0 
Bed.....-se00-. 12 0 13 30] 0 18 0 
Inferior and 4th 9 0 1010 5 0 20 0 
Battens 30s. less than deals. 0120 
+1101 0 Cabello... ° ° 
+ 9 O11 10)| LignumVite, C. St.Domingo 0 100 
+ 710 810)| Ebony, Ceylon .....++.++++ 1a vo @ Oo 
wee 708 0) African billet . 0160 
Dantsig crown deck deal-, per | Cocus wood, Cuba ........-- 60 8 @ 
40of— Zin... «. + 165119 Boxwood, Turkey 60% @ 
Brack do, .. « + 018 1 2) 
Per Peseniburg standard. 25 0) aa ~ nese 
Quebec, 1st bright esos 0 0 cewood spars, each, fresh 
AY gine 130 «115 Do., ordinary to fai 30 0 
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THE ENGINEER. 





THE LOAN COLLECTION OF SCIENTIFIC 
INSTRUMENTS. 


HISTORY OF THE STEAM ENGINE. 
No. I. 

In spite of the proverbial danger of making unqualified 
statements, we have not the slightest hesitation in saying 
that the history of the steam engine was never illustrated 
to greater advantage, or more fully, than it is by the 
magnificent collection now at South Kensington. It is 
true that it is not so complete as it might have been had 
the ravages of time and, as often as not, the indifference 
or carelessness of man permitted the preservation of the 
efforts of the earlier experimenters. Of the Marquis of 
Worcester’s “stupendous water-commanding engine” 
nothing is known. The late Mr. Dircks spent a great deal 
of time and much money in the eneavour to ascertain 
the precise mode of construction «f the engine; but 
without result. Enthusiastic. antiquarics went so far, 
we believe, as to examine the Marquis’s grave, there bein 
a tradition that a model of his invention was buried wi 
him. All these researches were fruitless, and we have 
absolutely nothing to guide us beyond the description in 
“The Century of Inventions.” That an engine was 
actually made we have, however, perfectly conclusive 
evidence, and many interpretations have been offered of 
the Marquis of Worcester’s vague and somewhat bombastic 
description. The same veil of mystery surrounds the 
engine of Sir Samuel Morland, Charles II.’s “ master of 
mechanics.” The construction of Savery’s engine is per- 
fectly well known, thanks to his “Miner’s Friend,” pub- 
lished in 1702, but no portion of Savery’s actual work is 
extant. In view, then, of the paw of relics—for so, in 
truth, they may be termed—of the early steam engines, 
mechanicians, who are at the same time antiquaries, will 
regard with great interest Papin’s steam cylinder (No. 2007) 
which is oddly enough classed under the head of 
“ Regulators.” It has been contributed for exhibition by 
Dr. Pinder, on behalf of the authorities of the Royal 
Museum at Cassel, to whom it was presented in 1866 by 
Messrs. Henschell, the well-known machinists of that city. 
Its supposed date is 1699, and, as its very existence is 
probably unknown even to many who have made the 
subject their study, we have thought it worthy of a some- 
what detailed description. For many years it remained 
half buried in the ground at Messrs. Henschell’s 
machine shop, where the present writer saw it in 
the year 1850. A notice on the cylinder informs us 
that it was cast at Veckerhagen,a small town in Hesse Cassel, 
in 1699. It is about 40in. in diameter and nearly the 
same in height, with a flange at the bottom provided 
with bolt holes, and a moulding round the middle. The 
top is open. Viewed as a mere casting it is of some 
interest, as the production of such a cylinder in iron was 
no doubt pv os as a somewhat difficult feat in the year 
1699. But assuming that the date be correct, what was 
the exact purpose to which this cylinder was applied—and 
was it ever fitted with a piston ? 

It is a matter of history that Papin was engaged in ex- 

iments with steam during many years of bis busy life. 
n August, 1690,he published in the Acta Hruditorum 
his first idea of a steam engine. The paper was reprinted 
in his Recueil de diverses Preces touchant quelques nouvelles 
Machines, which appeared at Cassel in 1695. The engine 
consists of a cylinder, or rather tube— 0 pean Papin 
never uses the word cylindre, closed at both ends, and pro- 
vided with a tightly-fitting piston. To the piston is attached 
a rod, which passes loosely mate the cylinder cover. 
Suitable arrangements are provided by which a small 
quantity of water can be introduced into the cylinder, and 
a fire being applied to the bottom, the water is converted 
into steam, and the piston is of course raised to the top of 
the cylinder. The fire is then withdrawn, and the cylin- 
der being allowed to get cool, the steam is condensed, and. 
a vacuum is formed underneath the piston, which, of 
course, descends by the pressure of the atmosphere. 
There is no hint of the — of cold water either 
inside or outside the cylinder for the purpose of 
condensing the steam. It is worthy of remark that 
np describes his cylinders as being only 2}in. diameter 
and very thin—they only wuignes 5 ounces—so as to be 
readily heated and cooled. Further on he expresses his 
belief that cylinders might be made ae only 40 Ib., 
and yet be capable of raising a weight of 2000lb. After 
mentioning some of the purposes to which the machine 
might be applied, and the practical difficulties which 
would have to be overcome, he goes on to say—Recueil, 
p. 59—“ But the greatest difficulty consists in establishing 
a manufactory for readily making these light tubes, large 
and equal from end to end, as has been mentioned at 
length in the Acta for the month of mp yrs 1688; and 
this new machine may well encourage the establishment of 
sucha manufactory.” At p.65 he statesdistinctly that he was 
then pre ge with “a very good way of readily making 
large tubes, light and uniform,” and that appears to have 
been his leading idea, beyond which he never got. The 
Cassel cylinder is obviously a totally different thing. The 
casting is much too rough for a piston to work steam- 
tight, and there is, moreover, no appearance of any attempt 
having been made to render the interior true and smooth. 

But there is a good deal more than this. From some 
cause or other—it may have been from his want of stability, 
or from the difficulty of getting workmen to carry out his 
ideas—Papin seems to have abandoned his experiments 
in this direction just at the time when he was on the high 
road to success. It is well known that during Papin’s 
sojourn at Marburg, where he was Professor of Mathe- 
matics for many years, he was in the habit of correspond- 
ing with Leibnitz, then at Hanover. The letters are 
preserved in the Royal Library at Hanover, and some 
time back a very careful examination of the cor- 
respondence was made by the late Dr. Heinrich 
Bottger. Copies of the letters, so far as tLey relate to the 
matter in hand, are now before us. They extend from 
1692 to 1707, and during the whole of that period there is 
not a single reference to the construction of an engine on 


the principles laid down in the Acta for 1690; nor, indéed, 





is there anything which can be reasonably held to refer to 
this cylinder. | 
says, “The manner in which I now employ fire for 
raising water is always on the principle of the 
rarefaction of water, but I do it now in a much more 

and efficacious manner than that which I have 
published; ayd further, besides the suction of which I 
made use, I also employ the force of pressure which water 
exercises on other bodies in dilating itself, of which the 
effects are not limited as those of suction are.” Again, on 
the 8th of August, 1698, he writes to Leibnitz, “ Up to 
the present time all I have been able to do by dilating 
pes has been to elevate water to the height of 7Oft., 
and I have also noticed that a small increase in the degree 
of heat is capable of greatly augmenting the effect pro- 
duced, which convinces me that if these machines are 
brought to perfection so as to employ very considerable 
degrees of heat, we would do more with a pound of water 
than with a pound of gunpowder.” 

These extracts obviously refer to Papin’s second steam 
engine, which was not, however, described until 1707, 
when he published his Nouvelle maniére pour lever eau 

r la force du feu. A description of this machine may 
> found in any history of the steam engine, but it is not 
easy to see how the Cassel cylinder could have formed any 

of such an engine, chiefly on account of the absence 
of any indications of a mode of closing the top so as to be 
steam-tight. 

The authorities of the Cassel Museum have not 
furnished any account of the cylinder, and they do not, 
we understand, offer any explanation as to the probable 
use to which it was applied. We have the greatest 
reverence for antiquity, but we must have at least some 
evidence upon which to found our belief. At present 
there is absolutely no proof, so far as we are aware, that 
this cylinder was ever by Papin at all, or even that it 
was cast in 1699. We have, we think, shown conclusively 
that the probability of it ever having formed a pest of 
either of Papin’s steam engines is very small indeed.. 

It appears from the MS. copies of the correspondence 
between Papin and Leibnitz in our possession, that in 
November, 1699, Papin was engaged on a “ machine for 
evaporating salt water at a small expense.” He tells 
Leibnitz that “it succeeds very well, a wooden vessel 
holding 30 gallons of water, besides the tubes, where the fire 
passes, was made to boil with 301b. of wood.” (Does not 
this point to a tubular boiler?) On the 4th of March, 
1700, Papin informs his correspondent that “the absence of 
his Highness—the Landgrave—is a great drawback to 
business, because they put off until his return using the 

at machine I have made for evaporating salt water at 
Fittle expense.” It is just possible that the cylinder may 
have formed a part of this machine, but Papin makes no 
further allusion to the pte epic ec coe in his letters. 

Before bringing this article, too long, to a close, 
we must disclaim any intention of lessening the fame of 
one who was certainly not the least illustrious, though 
probably the most unfortunate, of the philosophers of the 
time. The tale of Papin’s difficulties and misfortunes is 
a sad one, but saddest of all is the closing scene, when his 
little steamboat, in which he had proceeded from Cassel 
down the river Fulda to its junction with the Weser at 
Minden, was broken to pieces by an infuriated mob of 
boatmen. It is stated in the “ Transactions of the Histo- 
rical Society of Hesse Cassel for 1848,” pp. 41 —45, that 
Papin’s model ‘was destroyed at Cassel by the French in 
1806. It is not a little curious that he was dreadin 
that very thing in 1704, and on the 20th of March o} 
that year he writes to Leibnitz, “In the present state of 
things I could not half finish this affair before I should 
have to quit all, in case the enemy makes as rapid progress 
as hitherto.” 








THE CENTENNIAL EXHIBITION. 
(From our Special Correspondent.) 
PHILADELPHIA, May 5, 1876. 

Srncr my arrival I have only had time to take a rapid survey 
of the Exhibition, and although it is premature to express any 
opinion as to the merits and probabilities of the success of this 
great undertaking, still it may interest your readers to learn 
something of the state of affairs on this side of the Atlantic. 

Many persons.in England are ignorant of the origin of this Exhi- 
bition, and of the reasons which induced the Americans to select 
Philadelphia as the locality of this the first great national collec- 
tion of the arts and industries of all nations. In February, 1870, 
@ memorial was presented to the Senate and House of Represen- 
tatives of the United States, signed by committees of the Select 
and Common Councils of Philadelphia, of the Franklin Insti- 
tute, and of the Legislature of Pennsylvania, setting forth 
“That the Declaration of Independence having been written and 
signed in Philadelphia, and as the Centennial Anniversary of 
that memorable epoch is approaching, it behoves the people of 
the United States to prepare for its celebration by such demon- 
strations and appropriate cer ies as may b a nation so 
rapidly risen from struggling infancy to a position apt pe and 
prosperity as at once to command. the respect of Govern- 
ments and the admiration of the world. In order therefore to 
stimulate a pilgrimage to the Mecca of American Nationality— 
the home of American Independence—on an occasion so worthy 
of commemoration, it has been wisely suggested that, prominent 
among the features for celebrating our One Hundredth Anniver- 
sary, there should be an International Exhibition of arts, manu- 
factures, and products of the soil and mine, as thereby we may 
illustrate the unparalleled advancement in science and art, and 
all the various appliances of human ingenuity for the refinement 
and comfort of man, in contrast with the meagre achievements 
of a century past.” The memorial concludes pointing out 
the suitability of selecting Philadelphia as the site of the pro- 
posed Exhibition, and the measures taken by the local authori- 
ties to promote the undertaking. 

In response to this somewhat high-flown document, an Act of 
Congress was in March, 1871, providing that an Exhihi- 
tion should be held in this city in 1876, and appointing a United 
States Centennial Commission. In June, 1872, an Act of Con- 

created the Centennial Board of Finance, with twenty- 

ve directors and a capital stock of ten millions of dollars— 
£2,000,000 sterling. In July, 1873, a proclamation by the Pre- 
sident announced the Exhibition, and commended it to the 





nder the date July 25th, 1698, Papin | all 





of the United States. This proclamation was forwarded to 
ministers by the Secretary of State. In January, 1873, 
an Executive order by the President provided a board to 
sent the Executive Departments, the Smithsonian Institu 
and the Department of Agriculture. In June, 1874, an Act 
Congress requested the President to extend in the name of the 
United States an invitation to the Governments of other nations 
to be represented and take part in the Exposition. Other Acts of 
direct that appropriate medals be prepared at the Mint 
in Philadelphia, and that articles imported for exhibition shall 
be admitted free of duty. ’ 

The preparation for and ent of the Exhibition thus 
aga a4 = executive a The Centennial Commis- 
sion undertoo! framing of the necessary rules and regula- 
tions for the government and general management of the under- 
pap % ay le pase i sien th of Finance was catego 

ie Onerous of provi © means necessary to carry the 
plans of the Commission into effect—no easy matter, taking into 
consideration the depressed state of trade in this country, in 
fact throughout the whole civilised world. The of 
Finance negotiated all contracts and supervised all building 
operations, and granted concessions for the erection of annexes. 
I am also informed that a Women’s Centennial Executive Com- 
mission has rendered valuable financial and moral support to the 
Board of Finance, but in what manner I have not yet ascer- 
tained. If the local press is to be relied on, the Commission 
and the Board of Finance are not working harmoniously, the 
— feeling mene, euenly in favour of the latter body. 

‘© great points of difference are, whether the buildings are to 
be opened on Sunday, and whether spirituous liquors are to be 
= seers. The Board of Finance is in favour of 
junday issions on pecuniary grounds, but the Commission 
has decided to close the buildi oe day. 

Respecting the liquor question, grave charges are brought 
against the Commission for having received large sums of money 
from various persons for the right of selling wines and spirits, 
and permitting buildings to be constructed by these individuals 
at great expense, and then refusing to sanction the sale of 
liquors. This subject is still under deliberation, 

The site of the Exhibition consists of about two hundred and 
thirty-six acres of West Fairmont Park. This park is beautifully 
situated, and contains about 2740 acres of land and water, and 
is on ordi occasions a great resort of the citizens of Phila- 
delphia. The main entrance is about three miles and a-half 
from the centre of the city, a distance that is traversed in about 
three-quarters of an hour by the numerous street tramway-cars 
which run to all parts of the city and suburbs. The Pennsyl- 
vania Railroad has a station immediately opposite the principal 
entrance, where passengers from New York and the East, Pitts- 
burgh and the West, Erie and the Lakes, will arrive. The 
Pennsylvania and Reading Railroad has also a station in the 
grounds. A narrow gauge double railroad, three miles in length, 
has been laid through the grounds, to enable visitors to get a 
rapid survey of the entire site. There are five principal Exhi- 
bition buildings, and about one hundred and fifty other build- 


ings—annexes—for various purposes. The space occupied by 
the principal buildings is as follows :— 
Contract cost. 
Acres. Dols, 
Main Building .. .. .. .. 21 +» 1,600,000°00 
Art Gallery.. .. .. 0. «1 -. 1,500,000°00 
Machinery Hall.. .. .. «. 792,000°00 
Agricultural Hall .. .. .. 10. 800,000°00 
orticultural Hall .. .. .. 1 251,937°00 


Total Yn rue wero ae ol 
Estimated cost of fittings, preparation of groundsand . 

Pre ar ne ae ee 

Total estimated cost of Centennial Exhibition 6,724,850°00 


The annexes will cover about 264 acres, making a total of 
75 acres under cover within the main inclosure. The following 
is a comparative statement of the areas of the various preceding 
international exhibitions :— 


Acres. 
London sc cc os oe oo = 1861 eo ce ee 06 ce 20 
3 ee, eee Ero 
Gn en ss 40 00 te M60) an. os, ee ec 
| a a ae NOOB” 2c) 0c cc cs hee 
Ee ie eae ae 1867 eo ce ce te oe OOF 
IN 6 ne eh 6 Seow ea: IR 08 iis ee setkna 
Philadelphia .. .. .. «. PC) a ee rere 

Ihave no means at hand for checking the of these 


figures, but they are published by the highest authority here. 
The main Exhibition building is 1880ft. long by 464ft. wide, the 
central avenue having a span of 120ft. The machinery hall is 
1402ft. long by 360ft. wide. These two buildings are the only 
ones I have yet entered, and I was struck with their extreme 
simplicity and economical construction ; no attempt has been 
made at display or architectural grandeur, and yet the general 
effect is good. The whole of the buildings, with the exception 
of the art gallery or memorial hall and the horticultural hall, 
will be removed at the close of the Exhibition, and I think the 
authorities have exercised a wise discretion in not attempting 
ag erections, such 7 ome at South Kensington in 
. great repetitiun of identical parts is the prevailing 
characteristic of the two main buildings, and when their present 
occupation is gone they can be disposed of in lengths to suit pur- 
chasers, and no doubt will find a ready sale among the railroad 
companies of America when better times come round, and by 
this means an improvement will be effected in the railwa: 
stations of this country, and certainly not before it is wan’ 
The interior of the machinery hall is, of course, a mass of 
cases and confusion; many exhibitors have not yet unpacked 
their goods, whilst others are waiting for their machinery to 
arrive—this is notably the case with the German exhibits, the 
steamer containing them having been delayed nine days by an 
accident to her machinery. ‘ 
Almost the _ aneme engine in the building is the Corliss 
engine, to sup} motive power te the ter portion of 
the shafting. This is the most prominent article in the build- 
ing, being situated exactly in the centre at the intersection of 
the two principal avenues. It will form the great rendezvous for 
visitors to this department, and by its size, unusual ap ce 
to English eyes, and excellence of workmanship, be 
feature most readily called to mind in future years by English 
— The engine, or rather pair of engines, has two 
cylinders, each 40in. diameter and 10ft. stroke. The pistons 
are connected to a somewhat short beam of jar form, and 
drive one fly-wheel 30ft. diameter, weighing 56 tons. From this 
fly-wheel motion is obtained to drive one and ahalf miles of 
shafting. Yesterday the engines were running steadily at thirty- 
six revolutions per minute ; but very few machines are yet con- 
nected with the shafting. Steam is obtained for this engi 
from twenty Corliss vertical boilers, each set in brickwork, 5 & 
ae rang ouse. 
er prominent object is a v: made 
by Morris and Co., of Philadelphia; hick is cles soon. 
machinery by Geo. Crompton, of Worcester, 
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the Philadelphia and Reading Railway Company ; the Dickson 
Manufacturing Company; Porter, Bell, and Co.; Burnham, 
Parry, Williams, and Co., of the Baldwin Locomotive Works, 
Philadelphia ; by the Danforth Locomotive and Machine Com- 

y, of Paterson ; and by the Rogers Locomotive Works, of 

‘aterson. 

A large display of models of men-of-war, steamers, and 
is contributed by the State of Massachusetts, also models of the 
steamers of the Philadelphia Steamship Company, which will 
be most interesting and instructive to British naval archi- 
tects and shipbuilders, the American principles of naval archi- 
tecture being so essentially different from European practice. 

In large portions of the machinery hall exhibiters do not 
appear to be exerting themselves, and many alloted spaces are 
not yet occupied. The American papers allude to many breaches 
of faith on the part of native manufacturers, who have applied 
for and received allotments, which they have declined to avail 
themselves of at the last minute. 

As I expected, from what I heard before I left home, English 
manufacturers do not make a great show in the mechanical 
department, most of our leading firms being conspicuous by 
their absence. Fairbairn, Kennedy, and Naylor, and Lawsons 
and Sons, both of Leeds, are well advanced with their spinning 
machinery. Thomas Gadd, of Manchester, has a good exhibit of 
calico printing machinery, and a machine for engraving the rolls. 

Messrs. Galloway, of Manchester, have three of their well- 
known boilers in course of erection to supply steam for various 
purposes, but one of the boilers was, unfortunately, injured in 
transit, and fresh plates will have to be sent from England to 
repair it. 

The atmospheric gas engines, on Langen and Otto’s principle, 
are exhibited by the Gasmotoren Fabrik, of Deutz, and are at 
work. The engines exhibited comprise an improvement by G. 
Daimler, by which the governor acts directly on the slide 
valve, and one of the engines is adapted to work with a mixture 
of air and petroleum gas. 

Belgium is well represented, a striking feature in her depart- 
ment being a collection of boring machinery for mining purposes 
by the Valére Mabille, of Mariemont. A fine pair of Corliss 
horizontal engines is contributed by Vandenkerchove, of Ghent, 
and a small engine by the same maker, with the Rider patent 
valve, are both highly finished and well worthy of notice. 

Sweden sends a small locomotive, a horizontal engine, and a 
marine screw engine, and a miscellaneous collectior of engines 
and tools. 

Canada has a good show of tools, turbines, boats, canoes, &c. 

In the English department a good deal of attention is 
attracted by a fine sugar cane crushing mill, engine for driving 
it, and hydro-extractors, by Mirrlees, Tait and Watson, of 
Glasgow. Green’s economisers, Perkins’ heating and baking 
apparatus, Appleby Bros.’ travelling cranes, Aveling and Porter’s 
traction engines, travelling cranes and road rollers, and B. and 
$3. Massey’s steam hammers, have all been so frequently described 
in your pages as not to require any further mention from me. 
Suffice it to say that they are all excellent specimens of their 
class, and are in readiness for the opening day. 

One of the main features of the machinery hall is the 
Hydraulic Annexe, containing a tank 144ft. long by 60ft. wide, 
and having a depth of water of 8ft. At the south end of this 
tank is an elevated cistern, into which various pumps will lift 
the water from the tank, returning over a waterfall 35ft. high 
by 40ft. wide. At present the pumps being attached to the 
cistern are those supplied by Andrews of New York. 

The Americans make a great display of fire engines highly 
i a and polished, ladder wagons, life-saving rafts and 

ats. 

After the opening ceremony on the 10th inst., exhibitors will 
be more at liberty to give information respecting their machines, 
and I shall take the earliest opportunity of furnishing you with 
descriptions of the most interesting and novel articles exhibited. 

Nothing has given me a better idea of the enterprise and 
energy of the American people than the extraordinary prepara- 
tions made in the neighbourhood of the Exhibition for the 
reception of visitors. Hotels have sprung up in all directions as 
if by magic, in addition to an innumerable number of restau- 
rants, ice cfeam pavilions, and liiger beer saloons. Some of the 
new hotels are capable of accommodating a thousand guests, and 
it is estimated that the hotels adjoining the Centennial grounds 
are capable of containing 40,000 people in addition to 15,000 
that can be received at the city hotels ; including the boarding 
houses, it is estimated that the aggregate boarding capacity of 
the city amounts to 118,000. At all times this is an expensive 
country to live in, but intending visitors to the Exhibition 
should not be deterred from coming by the exaggerated rumours 
circulated in England as to the exorbitant charges that would 
be exacted in Philadelphia during this summer. What the 
hotel keepers may do when the rush of visitors sets in I do not 
know, but the most respectable hotels in the city have not made 
any increase on their usual charges. Of course the hotels near 
the grounds are more expensive, but taking into consideration 
the fact that they have been specially constructed for the con- 
venience of the public for a short period, it is only fair that the 
public should pay for the accommodation, whereby the tedious 
and disagreeable journey to and from the city is avoided. Some 
of these hotels are built of wood, as they will have to be removed 
when the Exhibition is over, and the consequences of a fire in 
one of these crowded caravansaries is too fearful to contemplate, 
Other are very ingeniously contrived by building a number of 
brick dwellings and connecting them together by wooden 
verandahs and corridors, and when they have answered their 
purpose as hotels, the wood work will be removed and’the dwell- 
ings disposed of separately. Visitors need not, therefore, be 
afraid of lack of accommodation, and those who can spare the 
time will derive both pleasure and instruction by a visit to 
America during the Centennial celebrations. 








HUELVA PIER, 


Last week we gave (page 363) a general account of the Huelva 
Pier, together with some of the drawings. This week we con- 
tinue the reproduction of the drawings, and now proceed to give 
some description of them. On page 360 will be found the 
general plan of the lower floor and also that of the two upper 
floors. By reference to the diagram of levels showing the 
gradients of the different lines, the method of working the 
mineral traffic, as described last week, will be readily understood. 
The small scale plan underneath the diagram of levels is a dis- 
torted diagram of the cast iron piles, the curve being straight- 
ened. From the magnitude of the work and the peculiarity of 
the construction of the foundations, and their success and 
economy, this pier will be found to possess features both of 
novelty and interest. The arrangement for attaching the discs 
or rectangular plates to the piles, and showing how they take 
their bearing on the platform, is given on page 360, both in plan 
and in elevation, together with details of the discs. A plan of 
the timber approach is also shown on the same page ; and this 
week we give (page 374) six cross sections of the same, taken at 





different points, for the purpose of showing how the lines branch 
off from the lower floor, so as not to interfere with the supports 
of the upper floor. The foundations of this approach, like those 
of the pier itself, are in very bad ground ; for this reason bear- 
ing platforms composed of railway sleepers were laid under 
timber sills, so as to form a large ing surface, and these 
sills, carrying the upright frames and trestles, were arranged in 
pairs with the object of giving greater stability to the structure. 
The total quantity of timber in the approach, the foundation 
and the floor, including the timber-shipping deck, is 216,000 
cubic feet. 

The central drawing in page 374 shows the elevation and trans- 
verse section of one of the four shipping places, with the 
asrangement of spouts or shoots referred to in our last impres- 
sion. The cross section shows clearly the lines of way on the 
different floors, and also the diagonal bracing between the piles, 
as well as the struts and ties of the timber-shipping deck, which, 
though running from one side to the other of the pier, are per- 
fectly independent of the piles. Just where the vessels lie tu be 
loaded, a fender of timber planks is provided along the whole 
length of the 50ft. span. It has been found that the sharp 
edges of the copper ore wear away the iron plates of the spouts 
very rapidly, so that they are being replaced, as worn out, by gin. 
steel plates. Enlarged details of the winch and lowering ma- 
chinery connected with the spout are given in the same page ; 
and in the transverse section of pier through 33°34 rows of 
piles is shown the wrought iron frame, referred to in our 
description of last week, for supporting the upper floor where 
points and crossings occur. 

The plan which heads page 375 shows the rails on the lower 
floor of the pier, and also the timber-shipping deck surrounding 
it, though structurally unconnected therewith ; the rails on the 
deck for travelling cranes, and the transverse lines of way carrying 
the traversers for shifting wagons from one line of way to 
another, are also shown. ‘The rails on the pier are the same as 
those on the railway, viz., of steel, 50 lb. tothe yard. On the same 
page is likewise given the double bracing between the outside 
girders, a distance of 36ft.; this consists of a rectangular box 
frame, composed of 3}in. angle irons and 3in. by fin. flat bars, 
with vertical and horizontal angle irons, at intervals of 12ft., 
placed at the centre of each of the 50ft. spans. The single 
bracing only occurs where it can be conveniently attached to the 
middle girders of the floor above. On the same page are also 
shown some details of the screw piles, columns, and tie-rods, 
Along the sides of the different floors is a hand-rail of gaspipe, 
of lin. internal diameter, with wrought iron standards. On the 
curve a guard angle has been fastened on the inside of the inner 
rail. 

The following are the results of some of the testing. <A pair 
of the 50ft. lattice girders were erected in the manufacturer's 
yard in the same relative positions as they would be in the pier, 
and was then loaded with 102 tons of pig iron ; the deflection at 
their centres being 1}in. nearly. 

Result of testing platform round rows 37 and 38. The total 
sinkage is given in decimals of a foot. 


Row 37. 











2 
Date. At or near piles. At or near piles, Do | 
se —- |-———__,-—_—-,- ———-|, 0°" 9 
1875. aleplceoinialBicin-.” 
Oct.25.. ..| *00| °03 “04 “04 03 *02 “00 “02 | 112 
Nov. 15 --| *00 “04 ‘ll "10 “08 “10 “08 “13 | 163 


Nov. 22 oo} =*41 “47 “43 “44 “52 52 “41 "45 | 452 





Nov. 29 --| “S7] *83| °85| °65 | °88 | 1°04 91 "84 | 500 

Dec.6 .. ../ 1°07 | 1°03 | °98| *86) °85 | 1°15} 1°03] ‘91 | 509 

Dec. 13... ..| 1°17 | 1°11 | 1°05 | =*92 | 1°22 | 1°19 | 1°03 | 1°01 | 500 

Dec. 20... ..| 1°20 | 1°25 | 1°16 | °98 | 1°44 | 1°29 | 1°12 | 1°03 | 500 

Dec. 27. .| 1°23 | 1°25 | 1°16 | 1°11 | 1°37 | 1°30 |*1°14 | 1°04 | 500 
1876. 

















Jan. 3 .. classe 1°27 | 1°19 | 1°07 | 1°44 | 1°35 | 1°20 | 1°08 | 500 











No perceptible sinkage after this. 
Results of testing piles and platforms at rows 19 and 20 with 
various weights. The piles were left standing with their collars 
4in. to 6in. above the cast iron dises, and the load was put on 
the piles only until after a full bearing was taken. 




















Row 19. Row 20. 

Bate. Piles. Piles. Load. 

1875. Ai/Bi|c|pD{ajBi{c D | Tons, 
Jan. 26.. ..| °02 “01 “00 | 00 00 | °00 00 | “OL; 42 
Jan. 27.. ..| °02| °02/ ‘OL! *00] *O83| -04| *00| °03| 71h 
Jan. 28.. ..| °03| *06| °03) -03} “06| .05| “03 | °06 | 108 
Jan. 29.. ..| *06) “9! °09 |) “06/] ‘1L| *10 |) *O7 | *08 | 153 
Jan. 30.. ..) °09| °M4| °17| ‘15 ] °17| °19| °17 | °18 | 2333 
Feb. 1 .. 12| °19| °28| °27] °31| °34{ °82| °37 | 288 
Feb. 2 .. 42| *49/ °45 | °35] °45| *43 | °43) *44/ 348 
Feb. 3 .. 49 | °53 aL 45 | °52) °49 48 | *b2 | 359 
Feb. 4 .. 54 *57 05 52 57 "58 | ‘58 “59 | 410 
Feb. 5 .. 54) *57| °55{ °52 | °57 | °53| 63] *59 | 420 
Feb. 8 .. 56, *60 59 °56| °58] °55 | °56; °62) 410 
Feb. 16.. 64 | 68) “67 “6H | °65| “64 / “66 | *76 | 410 
Feb. 24.. 66} 70 ‘69 | *70] ‘68 | °65| *68) *76 | 410 
March6 ..{ °75| “79 | ‘81, “81 | ‘75 | °75/ ‘77 | °86 | 410 
March? ..| °75| ‘79| “81 | “Sl| °75| °75 | °77! °86] 410 





When the load was equal to 40 tons on each pile it bore on 
the discs and platforms, that is, after sinking about ‘40ft. 

It may be mentioned that when boring to ascertain the nature 
of the foundations, a depth of 8ft. was reached without showing 
any change of stratum. 

The total cost of the pier is £148,000, instead of £118,000 as 
given last week. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Ar the twenty-third ordinary meeting of the session, held on 
Tuesday evening, the 9th of May, Mr. W. H. Barlow, vice-president, 
in the chair, the first paper read was ‘‘On the Construction of 
Railway Wagons, with Special Reference to Economy in Dead 
Weight,” by Mr. W. R. Browne, Assoc. Inst. C.E. 

The designing of a wagon had its peculiar difficulties, because in 
addition to ordinary strains, which could be calculated and allowed 
for, it was also subject to sudden and extraordinary strains, which 
defied calculation. It had not, therefore, been attempted to give a 
complete theoretical investigation of strains in this case, or to frame 
a design and dimensions based on theoretical principles. The dimen- 
sions found in the practice of the leading British railways had been 
assumed .as substantially correct. What had been aimed at was to 
compare these with one another, checking them also by theory 
whenever this was possible, and so endeavouring to arrive at the 
lightest and most ical design, istent with the practical 
conditions of the case. 

In considering the subject, the principle, then, was, that the 
strength of a wagon was not fixed, as in other structures, by the load 
it had to carry. It would therefore appear that the proper plan 
was to load a wagon as heavily as possible; and this brought to 
view the first point for inquiry, viz., what was the best lead for a 
wagon? The early wagons only carried 3 or 4 tons, and weighed as 
much, or more; the load was gradually increased to 6 tons, and 
then to 8 and 10 tons, where it had stopped; although still the 
wagon was too strong for its load. There were yet many 6-ton 
wagons running, but few were now built—at least by railway com- 
panies ; in fact, their tare, weight, and cost were not much less than 
that of a 10-ton wagon, while their load was little more than one- 








half. Thus the question was practically narrowed to 8 and 10-ton 
wagons, Shactiimnaaain welabs end eueh-of tame teed sakanied. 
It would seem, then, as though the 10-ton was decidedly the proper 
the factor of safety was far.too high, a 


reasons : first, wagons had to be shifted on sidings and 
in yards 7 howe power, and it was obviousiy undesirable that a 


nee this 
in 

wagon be too heavy for a single horse to start it ; secondly, 
pane ens mn om that a wagon was loaded to its full 
capacity. is question had been treated for French railways by 
M. Marché; for English railways there were no corresponding 
statistics, But looking to his figures, and remembering that if a 10- 
ton wagon were not loaded up to 8 tons, its extra weight and cost 
were absolutely wasted, it would appear that for general traffic the 
best load was probably 8 tons. 

Special classes of wagons—light wagons for light traffic, and_vice 
versa—had often been advocated, but there were two fatal objec- 
tions: first, the light wagon might get a heavy load for its return 
journey; secondly, it might be put among a number of hea’ 
wagons, and hence have to the same shocks, from which it 
would suffer more. The author thought, on the con , the aim 
should be to make all wagons precisely similar, and their parts 
interchangeable, which would result in a great advan in repairs. 

A wagon might be divided into its parts thus: (A) wheels and 
axles; (B) axle-boxes ; (C) springs 5 (D) underframe, &c, ; (E) draw- 
gear; (F) buffers ; and (G), body. 

(A) Wheels and axles.—The forces formed a couple, which pro- 
duced the same breaking strain on every point of the axle. > 
then, was the wheel seat larger than either the journal or the 
centre? The axle, of course, broke under a blow, given, say, by an 
obstruction on the line; but in the journal the shock was taken off 
by the spring, which lessened the effect there. Again, the axle was 
in the position of a beam fixed at one end and struck at the other. 
The greatest strain would, therefore, be at the fixed end, or close to 
the undisturbed wheel, and it would always belessin the middle than 
at one end. This accounted for the fact that axles generally broke 
just inside the wheel seat ; hence, shoulders were objectionable, and 

robably also the great pressures now used in forcing on the wheels. 

e simplest form of wheel was the American chilled wheel. This 
might be made from Swedish or Lorne pig. In the ordinary form 
the difficulty lay in fastening the tires. The question of riveted 
tires was discussed, and it was pointed out that unriveted tires 
might now be had at a very slight increase in cost. Wooden wheels 
get rid of the skeleton, the tire being put direct on to the wooden 
body ; the weight was less than iron wheels, the cost was about the 
same, and their elasticity appeared to have great effect in prevent- 
ing the breakage of axles, 

B) Azle.boxes.—The main question here was as to oil or grease 
lubrication. The advantage of grease was that it was cheap in first 
cost and readily applied ; the axle-boxes were also lighter and less 
expensive. On the other hand, oil gave much less trouble in 
lubricating, and less risk of hot boxes, while the tractive force 
required was less. Axle guards of 2hin. by jin. crowns, and 2}in. 
by #in. wings were quite strong enough; in many specifications 
these dimensions were excessive. 

(C) Springs.—No alteration was likely to be made in the form of 

rings. Their strength was only the sum of the strengths of the 
plates, as they acted independently ; hence for strength and light- 
ness the plates should be few and deep; perhaps the tendency was 
now too much in the other direction. 

(D) Underframe.—No great improvement was probable in the 
disposition of the material in wooden underframes ; but the diago- 
nals should always incline from the centre towards the buffers, 
The disadvantage of wood was that it only acted as a strut, not as 
a tie ; hence tie rgds were nece A combination of iron and 
wood gs seem preferable, but such combinations were 7 
successful, Wood was, however, shown by comparison to be muc 
lighter and cheaper than iron; the only advantage of the latter 
was durability, and this in railway wagons was not of first-class 
importance. The usual scantling in wood was now 12in. by 5in. 
This might be reduced for sole bars, headstocks, and middle 
bearers. 

(E) Draw-gear.—The advantage of this being continuous was, 
that it diminished the strain on the wagon-body ; the disadvantage 
was the extra weight and cost, asthe draw-bars did nothing to 
assist the underframe. This might be overcome by a new design, 
in which the tie-rods acted as draw-bars, so that if one broke the 
rest would still hold ; and there was no weld in the draw-bar, 

(F) Buffers.—The tendency was tu do away with spring buffers, 
at least in coal wagons ; they were ata great disadvantage where 
most of the stock nad dead buffers only. For the more expensive 
class of wagons wrought iron buffers seemed te be superseding cast 


iron. 

(G) Body.—Short wagons were desirable rather than long wagons, 
because (a) they were cheaper and lighter, saving much in timber, 
(b) they were handier in themselves and in shunting, and made 
trains shorter, and (c) they prevented the sole bars from ‘‘hogging” 
by diminishing the overhang. The thickness of the planking, which 
was now 24in. or 3in., might be reduced to 2in. if the capping-irons 
were fastened to the corner plates, so as to make a sort of iron- 
bound frame. 

It was believed that a wagon built as suggested would weigh 
about 3 tons 18 ewt., while the 8-ton wagons now running on the 
principal railways weighed from 4 tons 8 cwt. to 5 tons 10 cwt, 

The second paper read was on ‘‘ Railway Rolling Stock Capacity, 
in relation to the Dead Weight of Vehicles,” by Mr. W. A. Adams, 
Assoc. Inst, C.E. 

Forty years ago the travelling carriage accommodating four 
persons inside hung on C-springs and resting on a heavy under 
carriage, weighed upwards of 14 ton ; but the improvements mado 
since then had sosnlted in the construction of broughams giving the 
same accommodation and leg room, and weighing only 6 cwt. 1 qr. 
When railways were first opened freight vehicles were fitted with 
buffing and drawing springs, but the types had gradually increased 
in dead weight, the use of spring buffers had been discontinued in 
coal and mineral wagons, and the increased dead weight necessi- 
tated heavier locomotives, heavier roads, and heavier repairs, In 
order to have a wagon economical in first cost and in cost of repair, 
extending over terms of years, the author had departed from the 
ordinary type of construction, introducing plank bodies, all the 
soles and headstocks being of sound, straight English oak, cross- 
beams of the same, the diagonals and longitudinals of fir, and the 
frame held together by longitudinal and cross tie-rods. The floors 
were of fir, and to increase the rigidity of the frame the floor boards 
were laid longitudinally, rebating on to the headstocks flush with 
the top of the soles and headstocks,{and spiking firmly to the flat 
diagonals. The frame thus panelled-was practically solid. This type 
tared under 3 tons 5 ewt., the wagons of other builders tared about 
3 tons 15 ewt., the difference in weight representing a difference in 
cost. They were not, however, approved the railway companies, 
whose varied and conflicting regulations all tended to enforce 
greater dead weight. 

On the Midland Railway there was a large trafficin beer in bar- 
rels, and the 6-ton wagons did not convey more than 3 tons. Most 
of the wagons worked back empty, so thatthe Midland Company 
in their beer trade carried, full and empty, 12 tons 8 cwt. of dead 
weight for every 3 tons of paying load, receiving payment for less, 
than one-fourth of all they moved. On the Great Western Rail- 
way, 8 tons of paying load were carried upon wheels and axles 
weighing 1 ton 8 ewt. 2 qrs. ; on the North-Eastern the same load 
was carried on wheels and axles weighing 1 ton 16 cwt., giving a 
difference of 7 cwt. 2 qrs. in wheels and axles alone. On the same 
sidings on the London and North-Western Railway, the coal wagons 
J. S.-Claye (3320) and the Gloucester Wagon Company (6593) con- 
pr dere the one 1 ton 9 cwt. 3qrs. per ton of dead weight, and the 
other 2 tons 7 cwt. per ton of dead weight. On the Midland Railway, 
the difference of tare between the present wagons and those built 
twenty years ago by the author was 16 cwt.; and presuming that 
one hundred wagons each worked, full and empty, 200 miles per 
week, the company had contracted to convey, free of charge for 





May 19, 1876. 





THE ENGINEER. 








the life of the wagon, extending probably over twenty years, an 
excess of 832,000 tons per year for one mile. The Orleans Railway 
of France adopted in pa: amd of 10 tons, thereby effecting 
-a large saving in siding and wharfage accommodation. The author 
was of opinion that the American eight-wheel bogie-car was not 
favo e to a low dead weight, and in practice nearly all the coal 
mined in Pennsylvania was conveyed in four-wheel wagons. The 
slate wagons, on the Festiniog way, did not usually load 
‘beyond 3 tons to 34 tons of slate, and the coal wagons beyond 4 tons 
to 44 tons of coal; but the proportion of paying to dead weight was 
more economical on any other railway. If'3 tons of paying 
weight to 1 ton of dead weight could be carried upon so inconvenient 
a gauge as 2ft., as good results should be looked for on the 4ft. 
Shin. gauge. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





THE MECHANICAL POWERS OF LIGHT. 

S1r,—I have read with much interest the article which appeared 

in your s on the 14th of April on Crooke’s radiometer. I had 

ms a 5, familiar with all that has been written on the 
instrument, and I had seen it in action under varying circumstances, 
It is not too much to say, as you have done, that its phenomena are 
to the last degree perplexing; but in spite of this circumstance, I 
feel assured that a consistent theory of this instrument will be 
produced. Such a theory will be the result, most probably, of the 
careful study of many minds, My purpose in writing now is to 
endeavour to clear-the ground on a single point connected with the 
radiometer. I cannot attempt at present to lay before your readers 
a theory, which, although comparatively satisfactory to my mind, 
does not as yet admit of verification as a whole. But it cannot do 
harm, and it may do good, to place a portion of this theory before 
the world for discussion, and perhaps for refutation. 

One of the great difficulties about the radiometer is that the 
blackened surface of the pith discs retreats from the light. It 
has been stated that this should not be the case. As bright surfaces 
radiate light, and blackened surfaces absorb it the pressure of 
light ought to be greater on the bright than on the black surface. 
It is perhaps a fortunate circumstance that it is not the foil surface 
of the radiometer that retreats. If this were the case, a theory 
which is, I think, unsound on dynamical principles, would have 
been accepted as correct, and error would have been propagated 
and inquiry checked. 

I am about to show that, so far from the metallic surfaces retreat- 
ing, they are the surfaces which ought to advance. For this 
purpose I must for the nonce use the corpuscular theory of light; 
not because that theory is necessarily sound, but because it affords 
a very easy illustration of the statements I am about to make, 

Let us suppose then, that, to use your own illustration, light 
resembles in its impingement on a body the effect of a handful of 
small shot thrown forcibly against a board. 

To simplify matters I shall deal with only a single light 
corpuscule, or grain of shot, which I shall style a. e energy 
stored up in a is represented at the moment it strikes the disc of a 
radiometer by = 

Let us assume that our light-corpuscule is infinitely elastic, 
so elastic that the elasticity of the foiled face of a pith disc is as 
nothing. The latter may, therefore, as compared with a, be regarded 
as infinitely hard and impenetrable. Nowit may be shown, that if 
an infinitely elastic body strikes an infinitely rigid body, the elastic 
body—in this case a—can do no work upon it. For let us sup 
that a weighed a pound, and fell on a rigid surface from a height 
of 10ft., all resistance of the air, &c., being removed, then the ball 
would rebound to a height of 10ft., and under the conditions, it 
would so continue to fall and rebound to all eternity, and no work 
of any kind could be done on the rigid surface. 

From which it appears that light-corpuscules impinging on a 
foiled dis¢ rebound from it and do no work upon it. They 
transfer none of their energy to the disc, 

Now let us suppose that a light-corpuscule falls upon a surface 
which is yielding or inelasti he cor le in such a case cannot 
rebound. It is fixed and held fast in, so to speak, a viscous 


medium, Under such a condition, the whole of the energy fs 
stored in a corpuscule must either be wholly transformed into heat, 
or into work, or intomotion. Inanycase, the energy in the corpuscule 
is transferred to the medium in which its progress has been arrested. 
Now the blackened disc of the radiometer is the medium which 
stores up all the wag | r into it by the impact of light cor- 
puscules, while the foiled surface stores up none of the ene 
contained in the infinitely elastic light corpuscules, Consequently 
the blackened surface, continually receiving force always in the 
same direction, retreats from the impact of light, while the foiled 
surface of the disc remains unaffected by the impingement of rays, 
oe all the force they originally possessed after they have 
struck it. 

To show that this theory is consistent with known laws, I shall 
go a step further, still retaining, without prejudice—to use a legal 
phrase—the corpuscular theory. I have shown that the energy 
stored ina corpuscule must be converted into heat or motion if the 
motion of the corpuscule be destroyed. Now what do we find to 
be a fact in nature? Bright surfaces which reflect light well, are 
not heated by the sun’s rays as fast as darker surfaces. Let us 
suppose that the sun gives off no heat, that its energy is displayed 
in imparting motion to countless millions of corpuscules of light, 
and light alone. Strange as it may appear, it is possible to con- 
ceive of a body being raised through successive conditions of 
vibration, until such an exaltation is at last reached that nothing 
is given off but light. If my readers will excuse a paradox, we may 
suppose that a body is heated so intensely that it ceases to 
be hot, and gives off light alone. Assume this to be the condition 
of the sun, We have then countless myriads of corpuscules imping- 
ing on the surface of the earth, and doing what ? Those which fa! 
on surfaces impenetrable and hard to them, are in no wise affected,: 
therefore such surfaces remain cold. This is the case with a plate 
of polished silver placed in the sun—it reflects the sun’s rays and 
remains unheated. If it were absolutely hard and bright it could 
not be raised in temperature at all. No work is done on or in the 
plate; the motion of the aps pop is undestroyed. 

But what happens if we place a blackened surface in the sun ? 
The corpuscules impinging on it have their motion at once arrested. 
They cannot recoil. Their store of energy is at once converted 
either into motion or into heat. Motion, save in the radiometer, 
cannot, in one sense, take place. The result is that we have 
heat, The black surface becomes warm, but it is not true to say 
that that warmth has come from the sun, for that would be to say 
that the sun is hotter to a bit of tin coated with lampblack than it 
is toa bit of tinhighly polished, which is absurd. The sun then gives 
off energy alone in a form which we call light. This energy is con- 
vertible into heat, and it is only so convertible when the substance 
on which it impinges is in a condition to arrest the movement of 
the corpuscules, and, to use an engineering phrase, ‘‘ to take the 
work out of them.” Nor is the phenomena proper to reflecting 
surfaces only. Glass is not heated by the sun’s rays because the 
corpuscules can pass through it without loss of motion. 

If, then, it can be proved that the impact of light corpuscules is 
transformable into work in the way I have shown, we have so fara 
consistent explanation of the fact that the blackened surface of the 
radiometer recedes instead of the bright surface. 

I am well aware that the mere colour alone will not suffice, and 
that material exercises a considerable influence on the phenomena, 
but it would be impossible for me to go into these points now. I 
have sketched hastily certain h of a theory, which are 
complete in themselves, although they do not constitute a com- 
plete theory of the radiometer. Perhaps some of your readers will 











t out the weak points in this communication, and so help a 

ow worker in the field of science. 
Should it appear that’ my views are on the whole satisfactory, I 
hope, with your permission, to show in a future letter how all that 


I have advanced on the uscular basis is equally applicable if we 
accept the received vibesnory theory of light. oF x. 
Streatham, May 15th. 





_ Srr,—I wasmuch struck onreading your article on the radiometer 
in THE ENGINEER of April 14th, by the fact which your notetherein 
that the pith vanes being held by a magnet, the glass envelope 
rotates. id T would, rather diffidently, as becomes one who has 
not made the subject a special study, offer the following explana- 
tion of the fact, Glass, as everybody knows, is perfectly pervious 
to light—that is, to the luminous rays of light ; but it shuts out 
those rays which may be cailed the heat rays of light. Now, 
lamp-black absorbs the luminous rays of light perfectly, but does 
not absorb so well the non-luminous or heat rays. Now may not this 
explain the above phenomenon? For the silvered side of the vane 
would reflect light, which would readily pass through the glass, 
while the lamp-black side would only reflect that which would not 
pass through, but would be checked by the non-diathermanous 
character of the glass. Now this check to the passage of the rays 
might cause a repulsion of the blackened vanes, thus causing their 
rotation ; and in the same way, supposing the vanes to be held, the 
glass would be repelled and rotate ; or in other words, the glass is 


the fulcrum on which the forces which turned the vanes act. 





The diagram explains the meaning of my words. Now, it would 
be easy for Mr. Crookes to test whether this is the case, by using 
an envelope of rock salt, which is diathermanous to all the rays of 
heat and light, and if the vanes rotated in this envelope, my ex- 
planation falls to the ground. The experiments on which the above 
assertions are based are those of Melloni on radiant heat, recorded 
in Ganot’s * Physics.” I offer this explanation with some reluctance; 
but, although the way in which I have stated it may not be strictly 
correct, yet there may be a germ of truth in the idea. Whether it 
is so, could only be determined by experiments which I have not 
the means of making. ALFRED CLIFF, 

47, West Derby-street, Liverpool, 





STEAM TRAM CARS, : 

Str,—In your issue of last week, and in the description of the 
steam tram car for Vienna, recently tried at Birkenhead, you 
refer to the Grantham car which was brought out in 1872, and 
illustrated by pm Feb. 23rd of that year, in the following words : 
‘*That car had two boilers, made by Messrs. Merryweather and 
Co., one in the centre of each seat. These boilers were provided 
with a self-feeding apparatus, which on trial proved useless. The 
only access to them was from the outside, so that they could not 
be approached whilst running. It—the car—was tried for 
some time in Westminster, but would not keep steam, and proved 
a failure.” These remarks would lead many to believe that the 
same objections applied to the steam tram car engines which we 
have made since 1872, and are now manufacturing. So far as the 
original Grantham car is concerned, we may simply say that our 
share in the transaction was to manufacture from drawings and 
instructions supplied to us by theinventor. The boilers we did not 
make, and to them and to other points of detail in the engines 
we sometimes objected, and often offered suggestions, but with- 
out avail, our client placing implicit confidence in his own ideas, 
and preferring them, not unnaturally perhaps, to any that we 
might offer. This car, though one of the earliest, was not the 
failure you would infer it to be, and it was regarded with very 
considerable interest and approval by the many competent autho- 
rities connected with tramway interests, who felt that, like all early 
efforts in a novel field, though not perfect in itself, it was a pioneer 
in the right direction. This is not perhaps the opportunity for us 
to do more than briefiy refer to the subsequent success which we 
ourselves have attained in applying steam as a motive power for 
tramways; suffice it to say that several of our patent engines are now 
and have been for some time, running in Paris most satisfactorily, 
and are also to be nen upon the lines of other principal cities ‘in 
the Continent, This week we startin the North of England, and 
at an at date shall be working also in the South. We leave 
these simple facts to speak for themselves, 

63, Long Acre and Lambeth, 

May 16th. 


ASTON’S PADDLE WHEELS. 

S1r,—I think you have overlooked that the wheels as 
originally made for the fire float were larger than the 13ft. 
wheels I altered; I believe her original wheels were 14ft. Gin., 
and so far as I can judge from a drawing of the vessel, the floats 
were much about the number and the dimensions you suggest ; 
these wheels, I take it, her engines could not drive well, as they 
were taken off, and new 13ft, wheels substituted. But however this 
may be, I am quite certain that with such a 15ft. wheel as you sug- 
gest her speed would have been less than eight miles an hour, as 
against the 9°7 I got out of her; I am certain of this, because I 
tried her with a 15ft. wheel with eight iron floats, and each float 
had less area than that suggested by you, and I could only get thirty- 
eight revolutions out of her engines and about eight miles an hour 
in speed. I doubt if you are right when you suggest that her wh: els 
were probably the worst paddle-wheels ever fitted to any steamboat in 
modern practice. I believe that they were very good according to 
the old system, and they are very like the wheels fitted to the last 
new steamboat Ihave seen, viz., the new steam ferry boat tried on the 
Thames last week, and made by one of our first engineers. The 
Jessie May is 82ft. long, 27ft. beam, draught 2ft. jin., and her 
paddle-wheels are 11ft. lin. over all and 10ft. 8in. on the outside of 
the floats, and she has twenty-four floats in each wheel, each float 
5ft. din. long and 1ft. deep. I »elieve the truth to be that the fire 
float is a very difficult boat to drive, and that her engine power is 
small, and thatI achieved a very great successinimproving her speed 
asI did so as to raise the efficiency of her engines, as pointed out by 
you, from thirty-eight to ninety-one. It may, however, interest your 
readers to know that Iam by no means satisfied that the present 
speed of the fire float is the best which can be got out of her pre- 
sent engine power. I was obliged to deal with the boat as I 
found it with regard to the position of the engines and the paddle- 
boxes, &c., and could I arrange all the machinery as I please, I 
believe that I could still further greatly increase her speed, I will 
not say by how much, though I feel sure I could very greatly reduce 
her present “‘slip;” and I may mention that on a launch I only got 
15 per cent. ‘‘ slip” on the centre of my blades, and that in a canal, 
in open water, the “slip” would no doubt be much Jess, Ido not 
now pro to discuss theories, as I prefer to get facts first, and I 
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shall be happy at some future,time to discuss theories ; but I may 
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say that to make efficieat paddle-wheels according to my system 
involves more points than the “ grip ” of the moving water, though 
this is a very great point, and per aps the greatest ; but still the dis- 
covery of this would have been of little use without the further dis- 
covery that my narrow blades are such efficient propellers, My 
system is the result of experiments upon nine steam vessels of 
various sizes, and you will, I know, be glad to hear that I expect 
soon _to be able to report another trial of my system. 

4, Middle Temple-lane, May 3rd. J. ASTON. 





TRADE MARK REGISTRATION, 

Si1r,—Will you allow me to correct a grave error into which your 
critic has fallen in the course of his strictures upon my book on 
“The Law of Registration of Trade Marks,” a matter of very great 
importance to the public, and of some small importance to myself, as 
a lawyer? I have endeavoured to point out how in numerous 
instances the rules issued by the Lord Chancellor are ultra vires, and 
your critic exposes my ignorance by pointing out triumphartly that 
the Act itself declares that the rules, when made, shall have the same 
effect as if they had formed part of it. This point was clearly settled 
by Lord Westbury in the case of Cookney v, Anderson—4 De. 
G. J. & Sm. 385. The question then was as to the power and 
extent of a rule made by the Lord Chancellor for the improvement 
of the procedure of the Court of Chancery, and the rule was con- 
temptuously set aside, although it was, as in the case of the Trades 
Marks Act—by 4 and 5 Vic., cap. 52—declared ‘“‘that the rules 
were to be obligatory, and of like force and effect as if the pro- 
visions therein contained had been expressly enacted by Parlia- 
ment;” and as, in this case, power was reserved to Parliament to 
annul any of the rules, Lord Westbury stated ‘‘ It would he absurd 
to suppose that the authority could be extended to usurp a new 
jurisdiction either in respect of persons or of things, and it is the 
duty of the court in all cases to adopt a construction that does not 
involve a manifest absurdity. The authority was given for the 
improvement of the manner of administering the existing juris- 
diction ; if it could be used to enlarge the territorial extent of the 
court’s authority, it might be equally used to enlarge the subject 
matter of its jurisdiction, and orders might be made enabiing the 
court to try actions of assault or grant divorces a vinculo matri- 
monii.” It is quite clear, therefore, that I am right in asserting 
that the validity of any rule made by the Lord Chancellor is open 
to be examined by the court with a view to ascertain whether it is 
ultra vires, Lord Westbury states that a new procedure under an 
existing jurisdiction may be created by order, but a new jurisdic- 
tion cannot. 

This Act is silent as to foreigners, but the Lord Chancellor 
includes them within his rules. How can this be held to be within 
the four corners of the Act? The Act leaves it open to any one to 
register his tradesmarks. The Lord Chancellor would restrict the 
right to those only who will make a declaration by which they may 
incur the penalties of the crime of perjury. If it is unlawful to 
extend the operation of the Act it is equally unlawful to contract 
it. The monstrous and unjust rule which compels a trader whose 
marks have been pirated to give security for costs, though the pirate 
need not do so, is open to the same objection. So the rule giving 
to the registrar a power to alter marks in any way he pleases, is 
clearly ultra vires, So is the requiring a deed on the transfer of 
a trades mark, all of which rules are not only unadvisable but 
attendant with great injury to the manufacturer. So the restric- 
tion of the trial of these causes to the Court of Chancery is a most 
oppressive measure, and unwarranted by the Act. A decision on 
any one of these points may readily be obtained by acting in 
contravention of the rules, and it is to be hoped that some 
manufacturer will have the ccurage to come forward and to expose 
their vice for the benefit of his fellows. Your reviewer states that 
the rules were drawn by the usual draughtsman, and not by the 
committee of the Society of Arts. I only quoted a statement 
made by a member of that committee in the columns of the Law 
Times ; if they are inconsistent with the views of that committee, 
why is not the fact published? ‘We all know how the Government 
patronage in legal matters is disposed of, and how very rarely it is 
that any Government nominee has an idea of his own. Surely 
such a person should not be saddled with any responsibility; his - 
only object is to draw his fee, and to enable him to do this was the 
reason of his appointment. Pym YEATMAN. 

2, Middle Temple-lane, May 11th. 


[The portion of our review to which our correspondent takes 
exception stands as follows :—‘‘ He (the author) is generally alive 
to the weak points of both Act and Rules, though in some cases he 
exaggerates. For instance, he is under the belief that some of the 
rules are ultra vires as making provisions not authorised by the Act. 
But the latter says expressly that the rules when confirmed are to 
have all the force of an Act.” Now it was hardly necessary for our 
correspondent te cite the case of Cookney v. Anderson to prove to 
us that rules authorised by an Act of Parliament must not do 
more, so to speak, than clothe the skeieton which the Act itself 
supplies. No one ever seriously doubted that as a principle of law ; 
and even in the case cited the general principle was undisputed, 
There the rules to be framed were, by 3 and 4 Vict., c. 94, strictly 
limited to certain well defined matters, and the question was 
whether the point before the court was included among them. Lord 
Westbury certainly did set aside the rule— not ‘‘ contemptuously” 
as Mr. Yeatman says—but only to have it subsequently, fully and 
solemnly re-established by his own court, though on other grounds. 
The Trade Marks Act, on the other hand, authorises the framing of 
rules to carry out the Act “‘ generally,” that is, confers the fullest 
power the Legislature could bestow. Consequently we pointed out 
and still maintain that the objections Mr. Yeatman puts forward 
as to the illegality of certain rules are exaggerated. His letter 
contains some examples, which almost speak for themselves. So 
far as foreigners are concerned, surely Mr. Yeatman does not need 
to be told that friendly aliens have full rights to defend their marks 
in the courts of this country. How then could it possibly be 
intended to exclude them from the scope of the Act, which expressly 
states that the first qualification of a suitor is registration? Again 
there is no rule, as Mr. Yeatman suggests, enabling the Registrar to 
alter a mark ex mero motu and to register it without the co-opera- 
tion of the applicant. As to his objection to the Court of Chancery, 
we can only refer him to the Act itself, which by sect. 10 expressly 
authorises the Chancellor to appoint the court to decide cases 
relating to trade marks. 

We cannot extend these remarks by a justification of the other 
rulesas to the practice under the Act. Mr. Yeatman really must 
excuse us if we decline to occupy our space with the communication 
of mere elementary instruction. We have already devoted more 
space to it than the subject deserves ; but our correspondent believes 
he has a grievance, and though we cannot but think it would have 
been better had he kept silence, we cheerfully afford him 
the opportunity he claims for its ventilation. On the whole, we 
doubt whether his hope for a vindication of his opinion through 
the agency of some courageous manufacturer is likely to be 
gratified. British merchants are not quixotic as a rule, and are 
generally pretty shrewdly advised.—Ep. E. 





MeETALINE.—The following facts concerning thisdry lubricant have 
recently been published in an American journal. It does not melt 
like lead upon being heated, but evolves a tar-like odour. On cooling 
it returns to its original consistency, and under the microscope some 
of its constituents may be detected, viz., scales of graphite, metallic 
particles, and amorphous white grains. A specimen, upon being 
analysed, showed the following to be its composition :— 


Per cent. Per cent. 
eh oe ac ok eee ce ed ck on ee eee 
Carbon - 1889 | Zine .. ++ -- 2007 
Silica .. 644 | Tin 1°55 
Lime .. 396 | Copper... ss os 276 
BMagmemia .6 s2 os ee 100 | Moisture .. 1. oe O51 
Ferric oxide .. ..) oe + 394 | _— 
Alumina .. .. «. 258 | 10°01 
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INSTITUTION OF MECHANICAL ENGINEERS. 


A SPECIAL meeting of the above Institution was held on Tues- 
day last at the Society of Arts, to consider the Patent Bill now 
me hee the House of Commons. Mr, Ravenhill occupied the chair. 

Chairman regretted that pressure of business prevented Mr, 
Bramwell from being present to take the chair. That gentleman, 
at a meeting held in June last year, at the Institution of Civil 
Engineers, said: “‘ Nevertheless the Patent Bill might be revived 
next session, and then he hoped that the resolutions and delibera- 
tions of the present meeting would have their full weight, or, if 
need be, that the Institution of Mechanical Engineers would meet 
next session for the purpose of recording their protest once more 
against the passing of a bill so injurious, as he firmly believed 
such a bill as this would be if it became law, not only to inventors, 
but to the country itself.” Those remarks Mr. Bramwell had ad- 
dressed to a much larger meeting than that now assembled ; as he 
(the chairman) had but little knowledge of the subject, he thought 
he could not do better than look through Mr. Bramwell’s eyes. 

Mr. Tweddell, in moving a resolution disapproving of the Patent 
Bill, and suggesting that it be referred to a Select Committee, 
said they had not met to discuss the desirability of the patent laws, 
but rather to confirm the proceedings which took place at the In- 
stitution of Civil Engineers last year. He wished merely to men- 
tion one or two facts which showed the necessity of their not 
ceasing to agitate against the bill, and would quote what had been 
said by eminent men who were connected with the bill in various 
ways.- Lord Cairns, speaking on the subject, had said: ‘I have 
never been a strong advocate of patents ;” and further on, ‘‘I do 
not speculate on what may happen in the course of years.” Lord 
Cardwell said “He liked the bill for what it did and undid. 
What it undid was that it would put an end tothe present sys- 
tem of patents, which was injurious both to the inventor 
and the public, as well as to the manufacturing industry 
of the country; and what it did was to establish in its 

lace a system which he ventured to say would be instrumertal 
in obtaining the object which he had in view, namely, the abolition 
of patents altogether.” Aneminent peer hac said to a friend, ‘I 
am the less inclined to take any part in the discussion of the bill, 
because I adhere to the opinion I adopted many years ago, when I 
had occasion to look into the subject, that our whole legislation in 
respect to patents is wrong, and that it would be better to put an 
end to granting them altogether. It is pretty clear that is the 
opinion of the Chancellor himself, and that he would prefer a 
simple repeal of the existing Acts to such an amendment of them 
as he proposes, which he only brings forward in deference to the 
strong wish expressed by those interested or supported by the 
public.” Thus it seemed clear that the effect of the bill would not 
be in consonance with the views of mechanical engineers, expressed 
at the last meeting, and the discussion following the resolution 
which he now moved would prove whether those opinions had 
been in any respect moditied. 

Mr. Crampton, in seconding the resolution, said he thought the 
object of the meeting was to pass a resolution, embodying those of 
last year, which stated that engineers as a body objected to the bill 
entirely. 

Mr. Smith said the question was whether they should have such 
a moditication of the present bill as would meet the views of those 
who took an interest in the subject, not only on behalf of inventors 
and patentees, but on behalf of the manufacturing industries of 
the kindgem to which the country owed its great position and 
power. They did not want a, simple negative of the Lord 
Chancellor's bill, but they should determine what they did wantin 
the shape of modification in that bill, which he believed to be the 
most shameful legislative measure that ever emanated from the 
head of the House of Lords. 

Mr. Newton said he thought it would be very improper for a 
meeting of the Institution of Mechanical Engineers to meet the 
bill with a simple negative. Their duty was to point out what 
should be done. The bill was a vast improvement upon that of 
last year; and by putting certain alterations clearly before the Hous? 
of Commons they might succeed in making it a fair Act for the 
protection of industry. In the opin¥on of patent agents, who were 
good judges, the existing Act of 1852, if properly carried out, 
would do as much as the present bill proposed to do, without 
involving inventors in any of the difficulties which this bill would 
raise. Under the Act of 1852 the commissioners had powers which 
they never exercised. The great feature of the hill under discus- 
sion was that it proposed to enter into an exhaustive examination 
of patents in order to reject frivolous inventions, but under the 
existing Act that could be carried out quite as well, the commis- 
sioners having power to appoint all the officers necessary for such 
a purpose. Why this had not been done was that the 
Patent-office .was administered in so anomalous a manner. 
There was no master there, all were clerks; no one had 
power to do anything save just what he was ordered. 
The present bill proposed to empower the Queen to appoint 
three or more honorary commissioners. Unpaid _ services 
were not worth much, but if they could get three or four paid 
gentlemen who were responsible for the working of the law affairs 
would be managed in a very different way. At present it was 
impossible to expect law officers with their many duties to attend 
to patents and inventions ; they had not the time. The main thing 
was that they should have three paid commissioners appointed for 
their scientitic knowledge, who, in conjunction with the commis- 
sioners under the present Act, should have power to make rules 
and orders for conducting the business of the office. They could 





hardly hope to get the bill negatived altogether, but they might 
succeed in altering, modifying, and correcting mistakes, so as to 
get that done which was necessary. 

The Chairman reminded the meeting that it was proposed to 


refer the bill to a select committee. In that way they would be 
more likely to insert the thin end of the wedge than by attempting 
to aiter the clauses, and depending upon some one to argue the 
matter before the House of Commons. 

Admiral Selwyn, as Vice-president of the Inventor's Institute, 
said he had attended several meetings with the object of discuss- 
ing the present bill, and they had arrived at the conclusion that it 
hetrayed strong symptoms of mala jides, and it was brought 
forward to extinguish patents for inventions under the colorable 
pretence of improving and amending them. The object of patents 
and protection was not simply to reward the inventor, but that 
the public required such a stimulus to invention -in order that the 
State might reap the benefit. 

Mr. Hewett supported the motion for referring the bill to a 
select committee. 

Mr. Smith believed if the bill were referred to a select committee 
they would have to wait ten years before they got any legislation 
on the subject. 

Sir Henry Cole expressed his conviction that if the present law 
were effectually worked no new one would berequired He didnot 
think the management of patents should be left in the hands of 
lawyers, who knew nothing about the matter, and had got hold of it 
by tradition. The Lord Chancellor had imbibed the opinion of a 
number of dilettante statesmen that patents were bad things, and 
some friends of his (Sir H. Cole) who were sceptical on the subject 
of oa: had worked a certain amount of conviction in the public 
miunc 

Mr. Fletcher thought the bill before the House of Commons so 
radically’ bad«that it would be impossible to improve it. In his 
opinion the greatest grievance with which inventors had to contend 
was the heavy stamp duties, which were £50 at the end of three 
years, and £100 at the end of seven years. These pressed very 
hard upon the class of small masters, whose sole chance of success 
was to make some improvement and get it patented. Very few 
inventions proved a financial success in three years, or even seven, 
and these stamp duties were felt severely if they happened to fall 
due at a time when trade was bad, or the demand for the particular 
article not great, In their place he would substitute the system of 
small] annual payments, 





Mr. Mundella, M.P., said that as far as he understood it, the 
question was whether the bill should be referred to a select com- 
mittee or not. That depended upon whether the bill was capable 
of improvement. If incapable of amendment, the best thing was 
to move its rejection at once, but that they were not strong enough 
todo, The Government hada large majority ; few members knew 
anything at all about patents, and there was an immense dead 
weight of country mem! who would do just as they were told. 
Mr. Dillwyn had put a notice on the that the bill should be 
read a second time “‘ this day six months.” He should be glad to 
support that motion if he thought it impossible to get the bill 
referred to a select committee. The bill was very well described 
in the words used by Mr. Siemens last year. In pie he said, 
there was a system of examination with a bias inst patents, 
Under the provisions of the present bill the examinations would 
approach more nearly to the i stem. The commissioners 
appointed would be instructed to seek for excuse to refuse the ap- 
plication rather than try to modify it in such a way as to give the 
applicant the benefit of a patent. This bill was got up by a num- 
ber of gentlemen who believed patents were bad things, and desired 
to strangle them altogether; but finding public opinion too strong for 
them, they, to quote their own words, wished to minimise the evil. 
That was what they had said in public, and that was why the bill 
received such whe assent from Lord Selborne, Lord Granville, 
and other opponents of patents; and for that reason it would be 
welcomed in the House of Commons. If the bill passed in its 
present shape, inventors would be infinitely worse off in this 
country than at present. When the commissioners were appointed 
for the express p of mere out that inventions were frivolous, 
and were not novel, the inevitable result would be that the majority 
of applications would be refused. As Mr. Bramwell, and Mr. 
Hawkesley had said, Mr. Bessemer and some of the most important 
inventors of modern times would never have got patents under 
such an arrangement. There was no disguising the fact that there 
was a tendency in the minds of a large number of statesmen to 
discourage patents and get rid of them altogether. He believed it 
to be an infatuation, but the fact must be recognised. There were 
the present. Lord Chancellor, the late Lord Chancellor, Lord Gran- 
ville, and many other influential persons among the peers; Mr. 
Justice Grove and Sir Wm. Armstrong. The position of the latter 
he could well understand ; his invention,{which only a Government 
could appreciate, was a gun, and he had simply to go to the 
Government and get a handsome reward. Had the invention been 
a new spinning jenny, as in the case of Arkwright, what chance 
would he have had of getting a pecuniary reward from Sir Stafford 
Northcote or Mr. Lowe? He believed the bill to be capable 
of amendment, if they would only make vp their minds as 
to what amendments they wanted and agree upon them. 
If the Civil Engineers, and the Institution of Inventors, and 
inventors generally, would only come to some understanding and 
formulate their demands, and the matter was then referred to a 
select committee, they might bring their witnesses before that 
committee, and show the necessity of some alterations in the 
existing state of things, and he did not think the committee would 
report against them. With regard to the litigation arising out of 
patents, there were two or three thousand patents that worked 
smoothly enough without any litigation at all. He had been a 
patentee for twenty-five years; his firm had had about twenty patents, 
and the whole of their litigation would be covered by a very small 
amount. If they would do anything they must be unanimous 
amongst themselves. There had been an inquiry into the state of 
the Patent-otlice, and he meant to ask for the papers. From what 
he could learn of the report of the commission, it was to deprive 
inventors of a great many facilities which they possessed, so that 
they were to pay £180,000 or £200,000 into the Treasury, and get 
almost no consideration in return, The resolution having been 
unanimously adopted, a vote of thanks to the Society of Arts for 
the use of their room, and to Mr. Ravenhill for his conduct in the 
chair, concluded the proceedings. 








LOAN COLLECTION OF SCIENTIFIC APPARATUS, 


On Wednesday last the mechanical section of the scientific con- 
ference at South Kensington held its first meeting, under the 
presidency of Mr, C. W. Siemens, who, in his opening address, 
said in the department of applied science the collection of 
apparatus was of vast historical interest, including as it did the 
original steam cylinder constructed by Passin in 1690, the early 
steam engines of Savory and James Watt, the locomotive engine 
by which George Stephenson achieved his early triumph, as well as 
Bell’s marine engine, and a variety of models illustrative of the 
progress of hydraulic engineering, and of machinery for the pro- 
duction of textile fabrics. In close proximity to these was a 
collection of models illustrative of the remarkable advance of 
naval architecture which distinguished the present day. It would 
be impossible to deny the intrinsic interest attached to such a col- 
lection, and its intimate connection with the progress of pure science, 
for how could science have progressed at the rate evidenced in 
every branch of the exhibition, but for the great power given to 
man through the mechanical inventions which he had just referred 
to? Yet were mechanical science at these conferences te be limited 
to the objects exhibited in the South Gallery, there would scarcely 
be maternal worthy to occupy the time set apart for the section. 
Thanks, however, to the progress of opinion in recent days, the 
barrier between pure and applied science might be considered as 
having no longer any existence in fact, and the subjects to be dis- 
cussed by the section comprised a large proportion of the subjects 
to be found within the rooms assigned, more particularly to physical 
science and chemistry. Thus measuring instruments, geometric and 
kinemetric apparatus have been specially inclosed within the range 
of subjects for consideration, Mechanical science therefore repre- 
sented a vast field for discussion, and the more remarkable exhibits 
had been combined into sub-divisions or groups which would be 
dealt with separately. The question of measurement constituted 
perhaps, the largest and most varied subject in connection with the 
present Loan Exhibition. In mechanical science accurate measure- 
ment was obviously of the greatest importance, but it was not so 
generally admitted that it occupied a very important position with 
regard to science itself, and that many of the most brilliant 
discoveries might be traced back to the art of measuring. It 
might, however, be maintained that no accurate knowledge 
of any law in nature was possible unless there was the faculty of 
referring the results to some unit of measure, and it might truly be 
said that to know was to measure. By the ancients the art of 
measuring length and volume was tolerably well understood, and 
hence their relative extraordinary advance in architecture and the 
plastic arts, and in the construction of mechanical contrivances 
for lifting and hurling heavy masses, but no attempt was made to 
utilise those subtle forces of nature, heat and electricity, by which 
modern civilisation was so distinguished. The art of m i 
might be divided into the following principal groups Tiel 
measurement ; the measurement of volume ; of weight ; of specific 
gravity ; of time ; of velocity ; of work ; electrical measurement ; 
thermal measurement; and measurement of light. On each of 
these groups the president made a few brief remarks, and mentioned 
the exhibits illustrative of them. In conclusion, he said the dis- 
cussions on these subjects would be carried on under conditions 
such as had never before been combined, namely, the presence of 
men of science of all civilised nations, and the easy reference 
which could be had to the most comprehensive collection of models 
of scientific apparatas which had ever been brought together. 

A vote of thanks to Mr. Siemens was proposed by Mr. F. J. 
Bramwell, seconded by Sir Joseph Whitworth, and cordially agreed 
to. 


Sir J oseph Whitworth then read the paper ‘‘ On .Measurement,” 
which was a description of his well known micrometer, and con- 





nied nas om Sir Joseph then described the working of 
some models illustrative of ioe, such as the workshop mea- 
suring machine, the millionth machine, &c. 

Mr. Chisholm, Warden of the Standards, said the question 
whether the measure of length was best defined by the length of a 
bar, or by the distance between two points or lines marked upon 
it, was carefully considered by the Standards Commission for re- 
storing the British Standards which were destroyed in 1834. The 
Parliamen' Standard yard then destroyed was legalised in 1824, 
and was defined by two dots marked upon a brass bar. The 
ancient Prussian Standard of length was a line standard, but in 
1838 an end standard was substituted for it, constructed by Bessel, 
who gave as his reasons that if a flexible bar be suppo: on two 
points the extreme length of the bar from the centre of one end to 
the centre of the other end was not sensibly altered by its flexure, 
whilst the distance between two points or lines marked upon the 
upper surface might be sensibly altered ; and that the principle of 
end measure was more convenient than that of line measure for 
the production of copies or comparisons. As to the first of these 
objections the Standards Commission remarked in their report that 
Bessel himself admitted that it would be removed if the lines 
were engraved on surfaces depressed to the middle of the thickness 
of the bar, and they stated moreover that the tendency to an ap- 
seg alteration of the length, either at the surface or at the mid- 

pth of the bar, might be obviated by proper adjustment of the 
points of support, and still more surely by floating the bar in 
quicksilver, As to the second point, the commission considered 
that line measures had been invariably ado for measurin; 
geodetic and geodesic lengths, and they decided that the stan 
measure for length should be constructed on the same principle. 
Although a single comparison by end measure was perhaps more 
accurate than asingle comparison by line measure, yet there was 
no doubt that by repeating the comparisons unquestionable accu- 
racy might be given to observations of line measures. There could 
be no question as to the advantages of end measure adopted by 
Sir Joseph Whitworth, with definite ends constructed as true 
planes normal to the measuring axis, but it was not so well 

lapted to a standard unit of length such as the standard yard, 
from which secondary standards of multiples and parts were to be 
derived, There were at present in existence ten standard Egyptian 
cubes, the measures of the Pharaohs, One great practical objection 
to an end measure as used by Sir Joseph Whitworth with a feeling 
apparatus, was the alteration of length by variations of tempera- 
ture, and the difficulty, if not impossibility, of determining accu- 
rately the extent of this influence. From experiments that had 
been made it had been found that the variations of length by one 
degree Fah. on different metals, thirty-eight inches long, were in ten- 
thousandths of an inch—brass, 3°44; bronze, 3°41 ; wrought iron, 
2°20; cast iron, 1°98; cast steel, 2°07 ; platinum, 1°71. ‘The con- 
clusion which he drew from all these considerations was that 
whilst for practical use where mechanical accuracy was required 
end standard measures could be satisfactorily employed, line 
standards were preferable for primary standards where the highest 
scientific accuracy was mete oF 

The President said the end measurement, asexplained by Sir Joseph 
Whitworth, seemed to be most admirable for determining the very 
slight differences of lineal measure, provided thesubstance measured 
was short, but for the measurement of long substances the line 
method possessed advantages of its own. 

Sir Joseph Whitworth said at the Exhibition of 1851 he showed 
astandard yard measure and proved that deviations in length by 
smal] increments of heat were very great. The gentlemen engaged 
in determining what thescientific standards should be were men of 
great scientific attainments, though they did not know how to use 
their hands; but they recommended that the standard inch and 
standard foot should be an end measure. No doubt it would be a 
grand thing to have one measure for all countries, and he would 
go into the matter at once if the standard yard would only divide 
into the metre, but unfortunately it would not, and as all screws 
and machinery ‘were made to the standard inch, of course the 
present standards must be used until everything was worn out. 
It was quite impossible at present to adopt the metre, 

Mr. Merrifield then described the methods usually employed for 
measuring surfaces, solids, liquids, gas, casks, Xc., and illustrated 
his remarks with Amsler’s Planimeter, and Professor J. Thomson’s 
instrument. 

Sir Wm. Thompson pointed out the methods adopted for electrical 
measurement. He said the early electricians merely described 
phenomena, attractions, and repulsions, and flashes and sparks, 
and the nearest approach to measurement which they gave us was 
the length of the spark under certain circumstances, the other 
circumstances on which the length of the spark might depend 
being left unmeasured. The speaker traced the history and growth 
of electrical measurement, and referred to the labours in that field 
of Cavendish, Conlomb, Weber, and others. The law which had 
been established was that the force varied as inverse square of the 
distance. In this law was founded the whole system of electro- 
static measurement in the absolute measure. The resistance of an 
insulator to the transferenve of electricity alongit might bemeasured 
in a curious manner in connection with velocity. They could 
imagine an electrified globe in the interior of the room at a great 
distance from the walls, those walls being supposed to be metallic. 
Let the globe be two metres in diameter and hung by a perfectly 
dry wire, say yz455 part of an inch in diameter. Let the wire be 
brought down to a plate of metal connected with the walls of the 
room and the globe would instantly lose its electricity. Ifa cotton 
thread was used instead of a wire that would gradually dis- 
electrify the globe. If the globe were connected with an electro- 
meter, and the electrometer indicated a certain degree of potential, 
then the electrometer’s indication of the potential would gradually 
go down according to the logarithmic or compound interest law, 
and if the globe were shrunk by some marvellous mechanism from 
one metre radius to ninety centimetres radius the effect would be 
that the potential would increase in the ratio of 90 to 100, If 
the glebe were shrunk to half its dimensions the potential would 
be doubled. That followed from the theory that the electrostatic 
capacity of a globe was numerically equal to its radius. With 
respect to measurements in this branch of science, theory was left 
far behind by practice, and when the laboratory of theoretical 
science had not discovered that the conductivities of different 
specimens of copper differed at all, Dr. Werner Siemens and his 
brother found at their works that the conductivities differed 30 to 
40 per cent. They were got there first to give an accurate system 
of unit, founded upon the standards of resistance. Siemen’s 
unit was still well-known, and many of the most important 
measurements in connection with the subject of marine cables 
were stated in terms of that unit. 

Sir Wm. Thompson then exhibited a number of electrometers 
illustrative of the progress which he had made in the machine. 

A vote of thanks was unanimous] 


accorded to him, and the 
meeting terminated with an address by M. Tresca on the flow of 











solids, 
THe Naga Hills survey party under Lieut. Woodth have 
returned jto Bombay, after successfully completing their work. 


The extent of territory now surveyed is 1200 square miles. 
Owing to the savage nature of the tribes, the work has been most 
difficult and dangerous, and has cost the country the lives of two 
able officers, Lieut. Holcombe and Capt. Butler, who were both 
murdered last year. 


Society oF ENGINEERS.—-Arrangements have been made for a 
visit of the bers and iates of the society, on Monday, the 





22nd instant, to the Glaciarium, King’s-road, Chelsea, at 1 p.m. 
After leaving the Glaciarium, the visitors will proceed to the works 
of Messrs A. Ransome and Co., from thence they will proceed to 
the works of Messrs. 8. W. Worssam and Co., and 'y Messrs, 
Masefield’s Works and Statue Foundry, Manor-street, Chelsea, 
will be visited. 
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RAILWAY MATTERS. 


THE secretaryship of the Midland Railway of Ireland, vacant by 
the death of Mr, H. Beausire, has, we understand, been filled up by 
the appointment of Mr, G. W. Greene, who was secretary to the 
Dublin and Belfast Junction Railway Company prior to its amalga- 
mation with the Northern Railway Company. 


Ir is rumoured, says Herapath, but we are unable to say whether 
it is well founded, that the Midland intend to issue cheap third- 
class tourists ticket from London to Glasgow and back, available 
for two months, for £1 6s., equivalent to only 18s, for the trip from 
London to Gasgow. 

Born Houses of the American Legislature have passed what is 
known as the BB es bill,” which permits the street rail- 
way companies of New York to use other than horse-power for the 

propulsion of the cars used by them. Attached to it was a clause 
imiting the fare to be charged to five cents for each passenger 
carried by these conveyances, 


THE directors of the London, Brighton, and South Coast Railway 
Company have accepted the tender of Mr. Joseph Firbank, of 
Newport, Monmouthshire, for the new line from Preston. to 
Cliftonville. This line will form a direct cut for the express trains 
from London to Worthing, Shoreham, and Portsmouth, without 
going into the Brighton terminus, The works, which comprise a 
tunnel 600 yards long, and an extensive rapes | through the chalk, 
&e., are to be pushed on with immediately, and finished as quickly 
as possible, 

VERY successful trial took place, on Wednesday, of a steam 
tram car engine, detached, manufactured by Messrs. Merryweather 
and Sons, of London, on the line of the Dewsbury, Birstal, and 
Batley Tramway Company, in the presence of the directors of the 
Liverpool, Edinburgh, Leeds, Neath, and other tramway com- 
panies. The engine was running all day and gave every satisfac- 
tion, not occasioning the slightest inconvenience or annoyance to 
the other traffic, These engines, we may mention, have for some 
time been running on the Paris lines, conducting the ordinary 
tramway traffic most satisfactorily. 

AMERICAN railway companies are getting on in the matter of 
speed. The Buffalo Sunday Courier says :—‘‘ Yesterday, L. C. 

art, engineer of engine 266 on the Central Railroad, ran the fast 
mail, consisting of four cars, from Syracuse to Rochester, 81 miles, 
in 85 minutes, stopping once for water. His time from Rochester 
to Buffalo, 694 miles, was made in 85 minutes, including a stop at 
Batavia. He left Syracuse 25 minutes late, and came into Buffalo 
10 minutes ahead of time. This is the best time on record, and 
the fast mail poets will please make a note of it, and remember 
Hart and 266,” 

WE learn, says the Railway News, from recent advices from China, 
that the mandarins have opposed the little railway that is being 
laid down between Shanghai and the mouth of the river, The 
Chinese people about the railway other than mandarins are perfectly 
well disposed. They have sold their land willingly, and are work- 
ing at the road with perfect goodwill. They dislike the Taotai, 
and seem to be rather amused at his troubles, and are waiting the 
issue of the affair with a great deal of interest certainly, but without 
any feeling of hostility towardsthe railway. People often go down 
to look at it, and on one occasion several very respectably-dressed 
Chinese, who had come for the purpose, were invited to ride in 
the ballast-trucks. They were a little timid at first, but eventually 
accepted the offer, and were {delighted with the experience. The 
engine which is being used is only of two or three horse power, and 
hardly bigger than a good-sized Newfoundland dog. 

Tue Russian engineer, Baranowski, who was recently ordered by 
the Emperor of Russia to take levels for a railway from Saratov to 
Tlezkaia, and another from Kuznezk to the junction of the Mullda- 
Turgai with the Sarybui-Turgai, has published a report on the 
subject in the Russian papers. The point of junction of the two 
Turgais, he says, will in all probability soon become a very impor- 
tant town, and the starting place of four great lines of railways, 
These are, the line to Ekaterinburg. vi@ Troitzk, on the north; the 
line to India, vid Taschkend and Turkestan, on the south; the line to 
Tlezkaia, westward ; and the line to Akmolinsk, eastward. From 
the latter town there will be two other railways, one to Kuznezk 
and the other to Hankow in China, vid Urumtchi and Lantchow. 
Already a company of traders and manufacturers from the Govern- 
ments of Moscow and Iwanov are preparing to establish a cotton 
plantation at this point, on a piece of ground highly favourable for 
the purpose at the other side ofthe Syr Darya. That point will thus 
become Russia’s future Alexandria, where Europe will trade with 
India and China, and the Atlantic communicate with the Indian 
Ocean and the Pacific. 

A curtous land slide recently occurred on the line of the Hudson 
River Railroad near Dutchess Junction, New York. At about 
200ft. above the Hudson river there is a level plateau which rises 
slightly to the foot of a large eminence called the Sugar Loaf, and 
pee is a rocky spur of that hill. Suddenly a portion of the 
plateau was lifted from its place and hurled, with its load of trees 
and shrubs, into the cove beneath, dashing up the water like a tidal 
wave over the railroad track and destroying the fences beside the 
same. A crater about 200ft. by 150ft. in size was left. Four hours 
afterward, another slide took place, accompanied by an explosion, 
and during the succeeding night still another upheaval occurred, 
which was followed by a torrent of water gushing from the crater. 
So great was the force of the explosions that trees nearly a foot in 
thickness were hurled from their places to great distances like 
straws ; and one massive timber was driven into the solid bed of the 
railroad to a depth of 8ft. The phenomenon was due to a vast 
accumulation of water which had formed in the sandy land. This 
had been fed by the watershed of the Sugar Loaf and by the recent 
rains, until the huge underground lake found vent with the 
tremendous force described. The most recent reports at the time 
of writing, three days after the event, state that the water is still 
escaping, and the land still crumbling away, a condition of affairs 
which will probably continue until the water has spent its force, 

THE Plymouth and Devonport extensions of tue London and 
South-Western Railway were opened on Wednesday with great 
rejoicings. At Devonport, where the company have erected a very 
fine station, triumphal arches were erected ; the principal streets 
were crossed with flags, and bands of music were engaged to play 
at various points, The directors of the South-Western Company 
started in a special train from Exeter, and at Tavistock, Plymouth, 
and Devonport they were presented with addresses from the 
corporations of these towns, and from the Plymouth Chamber of 
Commerce. The Hon. Ralph Dutton, chairman of the South- 
Western Board, said, in his reply, that the new line not only 

ssessed local advantages, but was of great national importance, 

cause it insured the communication of unbroken uge 
between the arsenals and ports of the kingdom, and he 
had no doubt that in times of peace as well as in times of 
greater emergency its benefits would be felt. Afterwards 
the directors were entertained at a banquet m the goods shed, 
which was decorated with flags from the Devonport dockyard, 
trophies of arms from the gunwharf, and plants from Edgcumbe- 
park, Colonel Sir Henry Freeling, responding for the army, ex- 
pressed the gratification which the’ War-oftice felt that the import- 
ant fortress of Plymouth was no longer dependent for communica- 
tion with the rest of the country on # line that in the neighbourhood 
of Dawlish was liable to be destroyed in a few hours by an enemy’s 
gunboat, and that the new line gave them a second and thoroughly 
safe means of communication, Responding to the toast of *‘Success 
to the London and South-Western Railway,” the Hon. Ralph 
Dutton spoke of the social advantage to the country of opening 
= the beavties of Devon and Cornwall, especially at a time 
when Englishmen were desirous of knowing more of the charms 
of theirown country, and expressed his unfeigned pleasure at the 
great improvement that taken place in third-class railway 
travelling. In the evening Devonport was illuminated. There 
was a bonfire in the park, and a display of fireworks from the 
north bastion, 








NOTES AND MEMORANDA. 


For mending valuable glass objects which would be disfigured 
by po tirempen ar chrome siahens may be used. This is a mix- 


ture of five 8 gelatine to one of a solution of acid chromate of 
lime. The ken are covered with this, pressed together, 
and exposed to the effect of the latter being to render 
the compound even in boiling water, 


A NEW way has been found, says the Scientijic American, of 
making excellent imitations of meerschaum, horn, and coral, out of 
potatoes and carrots. To make the false meerschaum, the potatoes 
are peeled and macerated for thirty-six hours in water acidulated 
with 8 per cent, sulphuric acid. ey are then dried on blotting 
paper, and in hot sand under pressure upon plates of chalk or 
plaster for several days. The chalk supporting plates must be 
renewed daily, The resulting material can be ily carved. If 
greater durability, whiteness, and elasticity be desired, the potatoes 
are macerated in water containing 3 per cent. of soda instead of 
the acid above mentioned. To produce the horn imitation, the 
potatoes, after being treated as last stated, are boiled in water con- 
taining 19 per cent. of soda. By substituting carrots for potatoes, 
a mes imitation of coral is produced. 

HE Lancet says that the effects of a low temperature on milk 
have been carefully examined by M. Eugéne Tisseraud, who recently 
communicated his observations to the Academy of Sciences. He 
found that if cow’s milk is, immediately or soon after being drawn, 
placed in vessels at various tem tures between freezing point 
and 90 deg. Fah., and the initial temperature is maintained for 
twenty-four or thirty-six hours, it will be found that, the nearer 
the temperature of the milk is to freezing point, the more rapid is 
the collection of cream, the more considerable is the quantity of 
cream, the amount of butteris greater, and the skimmed milk, the 
butter, and the cheese are of better quality. These facts, he 
believes, may be explained by Pasteur’s observations on ferments 
and their effect on thé media in which they live. It is probable 
that the refrigeration arrests the evolution of the living organisms 
which set up fermentation, and hinders the changes which are due 
to their growth. : 

Mr. BALESTIER, who went on a mission to the East, describes 
the Chinese method of welding cracked ironwares, by cementing 
them with cast iron while in a liquid state. The American 
Manufacturer describes the operation:—In a cast iron pan 
which Mr. Balestier required to be welded, the operator commenced 
by breaking the edges of the fracture slightly with a hammer, so 
as to enlarge the fissures, after which the fractured parts were 
and held in their natural ye by means of wooden 

races, The pan being ready, crucibles, made of clay, were laid in 
charcoal and ignited in a small portable sheet iron furnace, with 
bellows working horizontally. As soon as the pieces of cast iron 
with which the crucibles were charged were fixed, it was poured on 
a layer of partly charred husk of rough rice, or paddy, previously 
rg on a thickly doubled cloth, the object of which is to prevent 
the sudden cooling and hardening of the liquid metal. Whilst in 
the liquid state, it was quickly conveyed to the fractured part under 
the vessel, and forced up with a jerk into the enlarged fissures, 
whilst a paper rubber was passed over the obtruding liquid inside 
of the vessel, making a strong, substantial, and neat operation. 

THE method generally employed for the purification of sulphuric 
acid, consisting in removing the arsenic by sulphuretted hydrogen, 
is tedious and costly. Professor Thorn, of: Pesth, says the Moniteur 
Industriel Belge, has devised a more simple process. The acid 
coming from the lead chambers and marked 50 deg. B, is carried in 
a lead vessel at a temperature of from 189 deg. to 212 deg. Fah., 
and a quantity of sulphate of soda dissolved in water, corresponding 
to the quantity of arsenic contained in the acid, is added. The 
sulphide of arsenic is thereby formed in yellow flocculent masses, 
which aggregate and float upon the surface. On withdrawing the 
acid, the sulphide remains on the bottom of the vessel, whence it is 
removed, e operation is easily carried on, and but very little 
sulphurous acid is produced. The purified acid contains from 3 per 
cent. to 4 per cent, of sulphate of soda, which offers, in the majority 
of applications, no inconvenience, In experiments made at Pesth, 
acid at 50 deg. B, contained 0°098 per cent. of arsenic, on leaving 
the chambers, and 0°004 per cent. after purification, 

TuE Bulletin of the American Iron and Steel Association says : 
“Through the courtesy of Dr, Edward Young, Chief of the Bureau 
of Statistics, we have received such information that we are enabled 
to present the table appended hereto of the total value of the im- 
ports and exports of iron and steel and manufactures thereof for 
each of the calendar years ended December 31, 1871, 1872, 1873, 
1874 and 1875, 


Calendar Domestic 

years. Imports, Exports. 
dols. dols, 

Bll. ce ce oe oe oe) 47;019,088. oe ow ce oe 16,906,179 

| > ee ame ae 14,360,617 

BETO bo be Kae ce) ee PORES. oe ee 16,687,754 

| PT CMY rT eee: et he 20,460,732 


BORE 5st diie de shai, cau a OIE acs ois ho hea 
The above exports include iron and steel and such manufactures 
thereof as car-wheels, stoves, machinery, steam engines, cutlery, 
fire-arms, agricultural implements, scales, sewing machines, fire- 
engines, c. While the exports of 1875 exhibit a slight falling off 
as compared with 1874, their value far exceeds that of the iron and 
steel imports for 1875. In 1874 the excess of imports over exports 
was 4,139,988 dols. ; in 1875 the excess of exports over imports was 
5,144,320 dols., which is certainly a very gratifying exhibit to 
American iron manufacturers. The leading see by imported in 
1875, the weight of which can be ascertained from Dr. Young’s 
tables, are as follows: pig iron, 66,457 net tons ; castings, 23 tons ; 
bar iron, 24,591 tons; boiler iron, 46 tons; band, hoop and 
scroll iron, 228 tons; iron rails, 1942 tons; steel rails, 16,316 tons ; 
sheet iron, 3616 tons; old and scrap iron, 25,856 tons; anchors, 
cables and chains, 2004 tons. The value of pig iron, bar iron, 
iron rails, steel rails, and sheet iron imported in 1875 was 
5,365,608 dols., being more than one-third of the total value of the 
imports of iron and steel and their manufactures.” 


It is strange, says the American Manufacturer, that linen manu- 
facture has never taken root in this country, and grown to be one 
of our national industries. Flax, the raw material, can be raised 
almost everywhere within the boundaries of the United States, and 
P for skilled hands to make into cloth as cheaply os in any 
of the producing countries in the world. The consumption of linen 
fabrics is large, and more than 20,000,000 dols, a year are sent into 
foreign lands to purchase its supplies. Why is this? One would 
suppose that such a large sum would stimulate enterprise to arrest 
the outflow and retain the gold among our own citizens. It can- 
not be long until the example set by the American Silk Association 
will be imitated in an organisation for the manufacture of linen, or 
until individual sagacity discerns the inviting field of profit, and 
takes possession of it. The Philadelphia North American remarks 
upon the subject as follows :—The seed was originally introduced 
from Europe in 1629. The fibre was woven by hand in Virginia in 
1648, and there were factories in Massachusetts in 1790—sixty years 
after England had made grants to encourage its cultivation in 
Georgia. The last census reported ninety establishments in this 
country for dressing it, with an annuai product below 1,000,000 dols., 
while the importation of manufactures of flax, chiefly from Great 
Britain, amounted to 20,429,000 dols. At this very time England, 
purchasing the raw material from Russia, Holland and Germany, 
paid 20,000,000 dols. for that, and employed 500 factories and 124,772 
operatives in its manufacture. We imported manufactures of flax 
in 1873 in excess of the whole price Great Britain paid two years 
earlier for the raw material ; and so doing we contributed to sustain 
Russian and German agriculture, British factories and commerce 
and wealth. Having express and peculiar advantages for the 
growth ; having great desire and demand for employment ; having 
a very urgent need to hold our wealth and to attract labour and 
diversify our industries as well as enlarge them, we wrought against 
each of these ends, 





MISCELLANEA. 


THE Government have given notice to the Metropolitan Board 
of Works of their intention to abandon the erection of anew mint 
on the Thames Embankment. 

TuE brickmakers of West Middlesex are nearly all out on strike 
in consequence of the employers refusing to accede to their demand 
for an increase of 6d. per thousand bricks. 

EXPERIMENTS have been made at Chatham with a newly 
invented apparatus we yestasing electric light, to be used at night 
for field operations. itherto the gases used have been generated 
by means of cells, but by the new process it is generated by fric- 

ion, the apparatus being worked by one of Aveling and Porter’s 
steam ‘‘sappers.” The experiments were highly satisfactory. 

THE Imperial Navy of Germany uses English coals only, and 
the coalowners of Westphalia have long been complaining of the 
preference given to the foreign article, They have at last been 
successful in obtaining that a new trial should be made of their 
coals, on a large scale, and they are sending their best qualities to 
Wilhelmshaven for that purpose. But, according to the London 
Iron Trade Exchange, the opinion of the German officers is already 
made up, and the Westphalia coals are condemned beforehand. 

A COMPANY is being formed to establish a line of steamers from 
Aigiers to the principal ports of the Mediterranean. At present the 
traffic is in possession of the Marseilles steamers, which derive great 
profits from it. It will be of great advantage to the colony to be in 
direct communication with Naples, Alexandria, Constantinople, 
&c., and there is no doubt that the resources of Algiers will be 
greatly developed by this new line of steamers. Itis likely that the 
vessels will be built in England, for they are wanted for next 
year, and could not be had in France so soon, 

During the gale of April 4th and 5th, the sea broke over the 
tower of Minot’s lighthouse, Massachusetts, to the height of 30£t. 
above the lantern. Everything above the oil-room was on the 
move, even the lens itself trembling violently. ‘The sea broke on 
the ledge with such tremendous force as to displace a section of the 
rock, weighing 4001b. or 5001b. The sea continued to break clean 
over the lighthouse for ten hours after the gale abated. The 
lighthouse was carried away bodily some twenty-five years ago by 
a similar gale. 

THE new works for improving the supply of water to Bath, 
which have been in course of construction since 1870, have just 
been completed, and were formally opened last week by the 
mayor, Vice-Admiral Paynter, and corporation. The new works, 
together with the old reservoirs, are of sufficient capacity to yield 
a daily supply of 30 gallons per head for each of the inhabitants of 
Bath, pin Bo 60,900. The work has been carried out under 
the superintendence of Mr, Alfred Mitchell, city engineer. The 
water is conducted to Bath from the Marshfield Valley, where the 
springs are collected by pipes. The cost of the work, includin 
purchase of land and paying compensation for loss of springs anc 
water power, has amounted to £100,000, 

THE machinery invented by Dr. Loiseau, of Mauch Chunk, Penn- 
sylvania, for making fuel from anthracite coal dust, is said to be 
working very well. The new fuel is composed of ninety-five per 
cent, of coal dust and five per cent. of clay, with a small amount of 
glue-like mixture made of rye flour and slacked lime. It is in 
pieces of the shape and size of hen’s eggs. To make the pieces im- 
pervious to water they are dipped in a solution of “‘ candle-gum,” 
a residum of paraffine and crude benzine. All these processes are 
conducted automatically, From the time the clay goes into the 
mill and the coal dust fails on the separating screen, the material 
travels a distance of 743ft. without being once handled. The fac- 
tory will produce 150 tons a day with one set of machinery, and 
the product will be sold for one dollar less than the price of stove 
coal. Contracts have been made for all the coal dust at the Rich- 
mond wharves, and for an additional supply from the Lehigh 
region. The new fuel will be shown at the Centennial Exposition, 
in a large iron pavilion, near the Machinery Hall. 

Acurtous accident occurred last week at Hartlepool. A Norwegian 
bark, while being towed in from er grounded on the sill of the 
dock entrance so firmly as to defy all efforts to move her before the 
tide began to ebb. The effect of this was that it was impossible to 
close the dock gates, and as the tide ebbed the two largest docks 
were almost emptied of water, about seventeen vessels, several of 
large tonnage and laden, being left aground in serious danger of 
capsizing. The position of the Naval Reserve training ship, her 
Majesty’s shi incomalee, created great anxiety, nothing but 
most extraordinary exertions preventing her from capsizing and 
carrying the bark Philo down with her. Thousands of people 
flocked to witness the extraordinary spectacle, and widespread 
apprehensions were entertained for fear that two lofty warehouses, 
deprived suddenly of the support of the water to their foundations, 
would fall, but happily they withstood the danger, aryl the evening’s 
tide enabled the bark to be got off and the gates to be closed. It 
is ee the damage to shipping will amount to several 
+h ) A 





THE German correspondent of the Newcastle Daily Chronicle, 
telegraphing from Berlin, says :—‘‘ Great efforts have for some 
time past been made at Bremen and other German seaports to 
secure a foreign market for German coal, and at any rate to oust 
English coal from the supply of German shipping. German news- 
papers are informed that these efforts promise to be crowned with 
success. Some time since a circular was sent to the various Ger- 
man consulates beyond seas, putting a number of questions as to 
the opening likely to be afforded at the various places toa German 
coal trade. Replies have now been returned to those questions, 
being, on the whole, very favourable. The consuls anticipate that 
German coal would, if offered, find an ample market without 
difficulty. The German Admiralty has, moreover, instituted ex- 

riments to test the value of German coal beside English, and it 
is believed that the result of these experiments has been and will 
continue favourable to German coal. The colliery owners of the 
Dortmund coal district have now appointed a permanent committee 
to promote their interests. Proper provision for the shipping of 
coal is to be made at Bremerhaven, after the pattern of English 
seaports, and merchants and shippers are confident of opening out 
a profitable trade. It is also expected that the Admiralty will 
consent to use Germar coal at trans-Atlantic coaling stations for 
German warjvessels,” 

Tue recent voyage of the Pacific Mail Steamer Company’s new 
steamer City of New York, from New York to San Francisco, was 
in some respects remarkable. The total distance, 13,552 miles, 
was performed in 59 days, the actual steaming time being 54 days 
14hours. The entire passage was made on the coal shipped at New 
York, none having been taken on board en route. The runs made 
were as follows :— 

New York to por 4 Virgin, west entrance of the 
Straits of Magel Wa oes ce oe cs 00 ee we Mee Miles 

Through the Straite .. .. .. «se «os «« of « S40 

Cape Pillar, east entrance of Straits of Magellan, to 
San Francisco .. .. «s «ss «6 of se oo cv 4188 


” 


” 





13,652 ,, 
The following are some of the particulars of the ity of New 
York’s voyage :— 
Total revolutions of the engines .. .. «+ «+ 5,335,106 
»» distance by observation .. .. 1. 2 13,552 miles 
distance by SCTEW .. .. os «ees ce 14,235 
o t of coal d (dock to dock) .. 1,485 tons 
Total amount of coal consumed at anchor (port 
consumption) .. «. 
Total t of egal 





eS 45 ,, 
d for steaming .. 1,440 





Average consumption of coal per day .. ie 
” ” ” WEED os. .00 pe 239 th. 
» revolutions per day, running time.. .. 61,250 
minu 42°53 


248} miles 


tie es 


speed ; SONA 05" heh il 
ersions of tho Olty of New York are as follows : Length, 
40#ft.; tonnage, 3019, Engines 1000-horse power. 


353ft.; beam, 
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REFRIGERATING APPARATUS AT THE CHELSEA GLACIARIUM. 


(For description see page 381.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER: 


PARIS.—Madame Borveau, Rue de la 

BERLIN.—Asuer and Co., 5, Unter den Landen. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. Twrerwever, Bookseller. 

NEW YORK —WILiMeEr and Rocers, 31, Beekhman-street. 








TO CORRESPONDENTS. 


*,* In order to avord trouble and confusion, we find it necessary to 
inform ndents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly dir 
writer to hii , but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 4 

*,* AUl letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

Workine Man.—Can you find nothing in our portfolio to suit you ? 

J. B.—Apply at any of the Royal dockyards, and you will receive full infor- 

tion. 





mai 

Exon.—/f you can prove the danger you can obtain an injunction in the 
usual way. Apply to a solicitor. eet 

H. D.—There 1s no manual of the kind. The term of apprenticeship and 
See are simply matters of arrangement. 3 

H. E.—A letter addressed to Messrs. Douglas and Grant, Dunnikier Foun- 
ary, Kirkcaldy, N.B., will reach then. iY ; 

BraKE.—Send us, in confidence, rough sketch and description sufficient to 
render the principle of your invention intelligible. 

Liquip FuEL.—A correspondent wishes for the address of Mr. Dorsett, 
Jormerly of 12, London-street, B.C., whose liquid fuel apparatus was 
used for heating armour plates at Woolwich in 1869, 

Novice.— Practically, there would be no difference in the loads which your 
bars would bear, assuming that they are exposed either to a tensile or a cross 
strain. If, however, the bars are to be treated as a girder, by making the 
single bar only lin. thick and Gin. deep it will carry twice as much as the 
two bars of half the depth and double the thickness. 

Stream Hoists.—IJn our impression for May 21st, 1875, we illustrated a very 
neat steam hoist, manufactured by the Risdon Ironworks Company, San 
Francisco. We inadvertently gave the credit of the invention to the makers, 
whereas it really originated with Mr. Eppelsheimer, C.B., San Francisco. 
The credit of preparing the design is, however, due to Mr. Moore, manager 
of the Risdon Works. 

C.—If the conditions were such that the mass of water heaved astern by the 
screw was brought to rest by the bow of the ship, then no motion would iake 
place ; as, however, according to Mr. Froude’s theory, there is practically 
no such thing as bow resistance apart from eddies, it would appear that if a 
ship had good lines forward, a screw right under the bowsprit might be used 
with fair results, Of cowrse, there would be some loss of effect, caused by the 
impinging of the water on the bow and the production of eddies, but the 
amount of loss would vary with the shape of the bow, and in no case would 
amount to the whole power of the screw. 

Errata. —Jn the report of the trial of a Root boiler, which appeored in our 
last impression, the name of the firm to whom the boiler belongs should have 
been given as ** W. and 8. Avery,” not as ‘‘ Avery and Co.” Inthe same 
article, page 351, col. 8, jive lines from the bottom, for ‘**7” read * 07.” 





THE EXPLOSION (?) ON THE DISTRICT RAILWAY, 
(To the Bditor of The Enguneer.) 

Str,---I notice you have a paragraph in your issue of last:'week, p 355, 
under the head of ‘‘ Railway Matters,” in which you state that the dome 
of one of our engines was blown off at our Hammersmith station. What 
did occur was this: The rod of the spring balance broke at the end of the 
thread, and partially released the safety valve lever, allowing the valve to 
rise from its seat, and permitting the escape of the steam. I shall feel 
obliged if you will, in your next issue, make a suitable correction. 


J. Speck, 
Engineer's Office, Lillie Bridge Works, Weat Brompton, 
May 16th. 
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MEETING NEXT WEEK. 
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ys,” by Mr. R. Price Williams, M.L.C.E. 





DEATH. 
Mr. James May, C.E , at The Club, Madras, India, aged 56, May 4th. 














“THE ENGINEER. 








FRIDAY, MAY 19, 1876. 





HEAVY GUNS. 


Moze than ten years have elapsed since Mr. Fraser took 
the control of the gun factories at Woolwich. At that 
time the heaviest gun which had attained any measure of 
success certainly did not weigh more than about 5} tons, 
Practically speaking, the best gun in the British navy was 
a cast iron smooth-bore gun, weighing 95 cwt. It is true 
that scores of other guns had been made, and that Arm- 
strong breech-loaders were to be found in numbers on the 
decks of our ships; but this does not affect our statement 
in any way. Every attempt to make a really trustworthy 





heayy gun on the Armstrong system failed. Mr. Fraser 
introduced a new method of construction, and we have 
now a gun which weighs 80 tons, and.is the most powerful, 
as well as the most reliable, in the world. The construc- 
tive c introduced by Mr. Fraser were extremely 
simple. Sir William Armstrong’s idea of building up a 
gun was theoretically perfect—it failed because it was too 
perfect. Knowing, as he did, that the strains set up in a 
by the explosion of powder within it varied all 
oak the thickness of the metal, he built up his guns 
of superimposed rings shrunk on, so that each ring had 
just the initial tension required to equilibrate the strains 
within the walls of the gun. Thus, if the inner tube were 
submitted to a net comme strain of 5 tons to the square 
inch, that also was the tensile strain in the outer ring. 
The strains, however, could not be made to vary wi 
accuracy throughout the thickness of each ring, and it 
became necessary, in Sir William Armstrong’s opinion, to 
make each ring very thin, in order to equalise the strains 
as much as possible. But this was followed by a necessity 
for using a t number of rings, and the heavy Arm- 
strong gun thus became a complex and expensive struc- 
ture, with a multitude of parts the failure of any one of 
which imperilled the safety of the whole. This was not 
all. The designer of the gun thought—apparently with 
good iaiedn aes the iron which was used in its manufac- 
ture should be as good as iron could be; so a beautifully 
ductile metal was used, for which not less than £20 a ton 
was paid. Unfortunately, this iron would not bear heating, 
and cooling, and welding. It blistered persistently, and 
it is not too much to say that hundreds of tons 
of coils went to the scrap heap for this reason. 
When Mr. Fraser commenced operations, he at once 
rejected this costly and pure iron, and took into his con- 
fidence instead a much commoner metal, costing not more 
than half the price. With this, beautiful welds were easily 
made. There was no more blistering—no more “wasters ” 
—and it became certain that out of any given bars of iron 
a gun could be made. Then he abandoned the multiple 
system of his peace: and, instead of using a multi- 
tude of parts, he contented himself with a few heavy coils 
carefully fitted and shrunk together. Next came the steel 
tube, bored out of the solid, to get rid of scoring, and make 
the gun durable as well as safe. As time went on he 
roduced heavier and heavier guns. The 12-ton was 
Followed by the 18-ton guu; then came one of 25 tons; 
next the 35-ton; and, last of all, the 80-ton gun; and in 
four or five years we shall have a gun of 160 tons, should 
ong be wanted—which we doubt, so powerful is the 80-ton 


iece. 

All this time earnest efforts were made by other makers 
to produce heavy guns on a different system. America 
tried cast iron. The utter collapse of the 15in. cast iron 
gun tested at Shoeburyness, some years since, did much to 
put Brother Jonathan out of conceit with his favourite 
metal. America has ragonsed at present nothing that 
can compare with English guns; it is not too much to say 
that she has really no guas at all, because her cast iron 
cannon will not admit of being used with any effect under 
the conditions of modern warfare. Sir William Armstrong 
has to a large extent adopted the Fraser system of con- 
struction at Elswick, and with, beyond question, very 
great success. Herr Krupp, pinning bis faith on breech- 
loaders, has produced hundreds of steel guns, about the 
real merits of which little is known in this country, that 
little not being of a character to persuade us that they 
are, in any sense or way, better than Woolwich guns 
costing much less money. <A review of the history 
of guns will prove that iron is the most reliable 
material which it is possible to use in their construc- 
tion; that it is essential they should be lined with 
a steel tube to pr surface hardness to the chase; 
that the iron should not be too pure, or it will not weld 
well; and that it can be used to more advantage in the 
shape of a few heavy coils than in that of a great many 
light ones. If we are asked for reasons for making this 
assertion, we point to pest experience at Woolwich; we 
suggest an inspection of such details as are available of the 
work done by Krupp guns; we cite American practice 
and its results. It is nothing to the point that it is urged 
that a better gun than any we have got may be made on a 
different system. With the possibilities of the future we are 
not now rag Our assertion refers but to the past and 
the present, and we reassert that up to the present time no 
guns have been made which are at once so safe, so cheap, 
and so powerful as those manufactured at the Woolwich 
gun factories. 

No one perhaps has laboured harder to bring about 
different system of constructing guns than Sir Joseph 
Whitworth. Some years since he introduced compressed 
steel—that is to say, steel subjected while in a fluid state 
to heavy pressure—by which means he claims that ingots 
are peud Fa solid and homogeneous which would other- 
wise be full of air holes and flaws. With this steel he has 
constructed guns; but not content with using a material 
unknown in Woolwich practice, he has e his guns 
breech-loaders, and he has used small-bore hexagonal 
rifling, and enormously elongated projectiles. Waiving 
for the moment the question of breech-loading, we have 
yet remaining for consideration the chances of success 
which attend the use of steel, hexagonal rifling, and 
elongated projectiles. Now all experience goes to show 
that, even if steel were as good a material for guns as 
wrought iron, it has certainly no advantage over it. A 
steel gun is a dearer gun than one of wrought iron; 
it is not more durable; it is not stronger; and 
it is very much less safe. What, then, is to he 
gained by the use of cast steel? Not a single 
pom has ever been proved by extended experiment in its 

vour. It is quite true that certain successes have been 
achieved by steel guns, but they are not equivalent to the 
successes of Woolwich guns. if we turn to the hexagonal 
system of rifling, we find that it has been uniformly re- 
jected for small arms by every great military Power. The 
use of hexagonal barrels is confined to a few match rifles 
of no remarkable excellence. As re projectiles of 


abnormal length little can be said, except that they are 





wncbaig on - sig Me np as in the face of over- 
whelming evidence that they possess no peculiar merits 
and that their use is attended with grave troubles. It is 
known that to prevent them turning over endways in 
their flight they must be fired from guns rifled with a very 
oe twist ; that their bases must, to keep down weight, 
be of comparatively small area ; and that as a consequence 
of both these conditions the pressures used to impel them 
must be very high. Of course the idea, is that the resistance 
they offer to the air is less than that of a shorter projectile 
of the same weight, and they will consequently fly further, 
or hit harder at a given . This theory is doubtful 3 
it is not impossible that the resistance of the air is 
measured far more by the surface of a projectile than by 
its midship section. It was at least proved many years 
since that the resistance of the air to railway trains is a 
function of the bulk of the carriages—of the area of their 
sides in fact—and has next to nothing to do with the cross 
section of a carri If the same law holds good in the 
case of shot, then Sir J. Whitworth is in error. Not 
much has been heard of late of Sir Joseph’s progress in 
the art of constructing guns, but it was known that he was 
preparing a weapon which it was hoped would prove con- 
clusively to the world that his views were sound, and those 
entertainea at Woolwich erroneous. In a word, he was 
to produce a gun which should show incontestably that 
compressed steel, breech-loading, and elongated projectiles 
were right—were, in a word, better than iron, better 
than muzzle-loading, better than short shot and shell. The 
new Whitworth gun has, it ap , at last been tried at 
Gavre, in France, and although minute details of the trial 
have not yet reached this country, enough information is 
available to prove that the principles adopted by Sir 
pore are utterly unsound. In one word, the gun has 
totally failed to realise the expectations formed concerning 
it. The gun tried at Gavre weighed 35 tons, and was, we 
need hardly state, made as well as a gun could be made. 
It was tested first with pebble powder, and it was found 
impossible to get sufficient initial velocity. The weapon 
failed to perform the work it ought to have done with 
ease. This being the case, Sir Joseph resorted to the some- 
what desperate measure of using a charge of 120 Ib. 
R.L.G.—a very violent powder, the employment of which 
in such quantities could not be thought of in actual ser- 
vice. Sir Joseph, confident in the powers ef compressed 
steel, adopted it, however, with the immediate result that 
he split the inner tube of his gun, and, according to the 
Standard, disabled the breech screw, thus bringing the 
experiments to an abrupt conclusion. 


We are sorry that Sir Joseph Whitworth’s venture 
should have so disastrous a termination, for no effort 
should be spared to attain to perfection in such 
matters. But there really was no aliernative. The whole 
theory of steel guns, hexagonal rifling, long shot, &c., 
has been worked out over and over again. The evidence 
available that the Woolwich method of constructing heavy 
guns is the only reliable method, is overwhelming. It 
may yet be improved upon in small matters of detail ; 
thus, for oxen the adoption of a gas check has stopped 
scoring. Sir Joseph Whitworth might, we think, devote 
his great talents with advantage to introducing modifica- 
tions on Woolwich practice in his own ‘gun factories, 
which would really prove serviceable. For example, we 
have not yet got quite the best shell that perhaps is 
to be had. Something is to be learned as to the best 
way of making up a cartridge. Woolwich rifling is 
open to objection. There is ample room for Sir 
Joseph, if he is determined to work at artillery problems. 
In apparently small things he might yet do England gocd 
service; but so long as he adheres to methods of construct- 
ing ordnance which practice has f pein to be erroneous, so 
long will his labours be attended with disappointment, to 
the regret of all who see in him an inventor posses:ed of 
marvellous powers, which he persistently exerts in the 
carrying of erroneous ideas into practice. 


FACTORY BOILERS, 


On the 2nd instant Mr. Fletcher read before the Insti- 
tution of Mechanical Engineers a paper which excited 
much interest. Mr. Fletcher described in minute detail 
what he evidently assumes to be the best possible sta- 
tionary boiler—the best apparatus, in a word, which it is 
practicable to employ for the generation of steam in fac- 
tories. His paper was at one and the same time a precise 
and admirably drawn specification for a double-flued or 
Lancashire boiler, and an ardent, if indirect, exposition of 
its merits. As chief engineer of an important boiler 
inspection company, and as one who is known to have 
enjoyed unusual facilities for acquiring information, Mr. 
Fletcher possesses considerable influence among steam 
users; and it is, we think, to be regretted that he has 
apparently, in this case at least, failed to attach due import- 
ance to the fact that what he says will be accepted by 
them almost without question. If Mr. Fletcher were him- 
self a boiler maker in a small way of business, he might, 
if he thought proper, speak recklessly, or advocate any 
description of boiler and condemn any other in the most 
sweeping and hic language without doing a particle 
of harm; but Mr. Fletcher is not a little boiler maker, he 
is accepted as an authority on boilers and boiler making— 
as one of the highest authorities in England, perhaps—and 
this circumstance renders it highly aes to say the 
least, that he should well weigh that he utters’ in 
public, and that he should manifest an impartiality above 
and beyond all possibility of reproach. Now, it appears 
to us, and no doubt it has appeared to many other men; 
that Mr. Fletcher allowed his proclivities for a particular 
type of boiler to carry him away when he addressed the 
members of the Institution of Mechanical Engineers. We 
do not for a moment assert that the Lancashire boiler 
described by Mr. Fletcher is not a very good boiler of its 
kind; but few persons except those mare A en 
in the business of making such boilers will be dis to 
accept it as an ultimatum, or even asa boiler deserving any 
extended adoption to the exclusion of other ven 
to the system of construction advocated by Mr. Fletcher 
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exception may be taken; while it is impossible to read his 
paper without arriving at the conclusion that the type is 
open to many and grave objections. In the words of Mr. 

ead, of Middiesbrough, we may say that “we could 
hardly read some of Mr. Fletcher’s statements without 
feeling almost nervous about the Lancashire boiler alto- 
gether, and thinking that if the greatest pains were not 
taken with it, it was a very dangerous implement.” 

It is not our intention to criticise Mr. Fletcher's state- 
ments step by step. His assertions are no doubt in one 
sense souad and practical. Our objection to them is that 
they are too one-sided and too limited in their range. We 
are slow to believe that Mr. Fletcher’s experience is so 
contracted that he is not aware of the fact that many 
boilers which have nothing in common with the Lanca- 
shire boiler are now doing good service. We believe, 
indeed, that a careful examination of all the data that can 
be eollected regarding Mr. Fletcher’s favourite type of 
steam generator will show that its merits are easily and 
persistently overrated, and that much of the favour it 
enjoys is the result of a conservative spirit which objects 
to change, even for the better. 

The Lancashire boiler is neither more nor less than a 
double Cornish boiler. It was patented by the late Sir 
William Fairbairn and John Hetherington, on the 30th of 
April, 1844. The superiority of the double-fiued boiler 
over the Cornish type consists solely in the fact that for 
given dimensions there is more heating surface in the first 
than in the last; against which may be set the considera- 
tion that in the Cornish boiler we have a larger and better 
grate, and more room for combustion than is available 
in the Lancashire boiler. Cost for cost, moreover, the Lan- 
cashire boiler has very little to boast of in the matter 
of extra heating surface as compared with its rival. 
Against both types may be urged the argument that they 
are essentially weak, and therefore dangerous. Although 
everything has been done to render them strong, by 
hooping the flues, staying, strengthening manholes, Xc., 
the broad fact remains that more property is destroyed 
and more people are killed by the explosion of internally- 
fired boilers of the Cornish and Lancashire type than by 
any other known form of steam generator. ‘This statement 
admits of easy proof. Taking up the first annual report 
of the Manchester Steam Users’ Association on which we 
can lay our hands — that for 1874— we find that, 
according to Mr. Fletcher, 18 Cornish boilers exploded, 
killing 24 persons and injuring 37; while 6 Lancashire 
boilers gave way, killing 17 persons and wounding 24. 
The total is, it will be seen—killed, 41; injured, 61. The 
entire number of persons killed by explosions in 1874 was 
68. Thus over 6 per cent. of these deaths were 
caused by internally-fired boilers. jut this is not 
all. There is no boiler in existence more liable to 
minor catastrophes. Let any large owner of steam power 
in the kingdom refer to his books, and calculate what his 
boilers have cost him for repairs, for replacing crown-plates 
collapsed without accident, &c., and he will, we venture to 
assert, find reason to think that the Lancashire type enjoys 
no special immunity from the evils to which boilers, taken 
en masse, are subject. If the Lancashire boiler was 
eminently safe, eminently durable, or eminently econo- 
mical in fuel, we could readily understand Mr. Fletcher's 
enthusiasm regarding it. But, seeing that it can lay no 
claim to be either the safest, the most trustworthy, or the 
most economical boiler in use, Mr. Fletcher would, we 
think, exercise a wise discretion if he manifested his admi- 
ration for it less palpably. It is fair to ‘Mr. Fletcher to 
add that he did not conceal the truth that the Lancashire 
boiler contains an important element of weakness, in that 
it is specially subject to very serious and unequal strains, 
due to unequal expansion ; and he points out very clearly 
in his paper that the utmost care should be taken to permit 
free movement in its parts. But can a boiler be safe and 
trustworthy which, when made with the utmost care, can 
fail disastrously, as in the well-known Blackburn explo- 
sion, simply because the brickwork with which it was 
covered confined the steam dome too closely? It is unne- 
cessary to dwell at length on a radical defect in this type, 
the existence of which is recognised by all who are familiar 
with the boiler. 

But apart from all considerations of weakness or 
strength, there is a distinct objection to the Lancashire 
boiler which deserves marked attention. This is, that the 
boiler is not economical. It is well known that so much 
heat escapes that no one using this boiler, who has a desire 
to keep down coal bills, thinks of dispensing in the present 
day with an “ economiser”—that is to say, a more or less 
complex and expensive arrangement of pipes and scrapers, 
in which the feed-water is heated far above boiling point. 
We have no objection to urge against these heaters, which 
no doubt fully deserve to be called economisers ; but we 
submit that a boiler which suffers so much heat to escape, 
that not only is enough available to produce an excellent 
draught, but sufficient besides to raise the temperature of 
feed-water to 300 deg. or 320 deg., and even to generate a 
good deal of steam, cannot be called economical. Mr. 
Fletcher asserts that the Lancashire boiler will evaporate 
from 100 deg., with the aid of a heater, about 10°44 Ib. of 
water per pound of coal. He does not state whether the 
temperature of the -water was taken before or after it 
entered the heater. Be this as it may, such a result is, we 
venture to think, altogether exceptional; and in practice 
it will be found that a Lancashire boiler, fed with water at 
100 deg. or 120deg., will not evaporate more than 8} Ib. of 
water per pound of good coal. Some years since we carried 
out two very careful experiments, each lasting about eight 
hours, with two Lancashire boilers, 28ft. long and 7ft. 
diameter, to ascertain their evaporative efficiency. The 
feed during the first experiment was heated to about 
80deg., and the coal was from Derbyshire. The result 
was an evaporation of under 81b., the engines indicating 
about 120-horse power, the pressure being 65 Ib., and the 
consumption of steam about 261b. per horse perhour. On 
the second occasion, Bwlfa coal, one of the best coals in 
South Wales, was employed. The feed was heated to 
120 deg., and the engines indicated about 180-horse power, 
The evaporation was then a little over 91b. In both cases 








the boilers made plenty of steam with easy ring. The 
boilers were well set, provided with proper flame brid 

and thefiring wasexceptionally welldone. How Mr. Fletcher 
managed to get a duty of 10°44 lb. we are at a loss to 
understand, unless, as is very probable, a large quantity of 
water passed away with the steam. This hypothesis leads 
us directly to another consideration. Until a very recent 

riod no one thought of ascertaining how much water a 

iler really converted into steam. So long as no priming, 
in the ordinary sense, took place, it has been assumed that 
the steam was dry. In the United States, however, a new 
system of testing the quality of steam—which we described 
in our last impression—has been introduced. So far as 
we are aware, no experiments have yet beer made to try 
the merits of the Lancashire boiler in this direction ; but 
experiments made in the States, by Professor Thurston 
and others, have given rather startling results. In one 
case two boilers were used in conjunction. The first was 
a Cornish boiler, 4ft. in diameter and 18ft. long, with a 
single 24in. flue; the other boiler was 6ft. in diameter and 
15ft. long, with four 18in. flues. The steam was taken off 
from a high steam drum, and the boilers were externally 
fired with spent tan. In four experiments the percentage 
of water carried away with the steam amounted to 9°8, 
19°3, 8°8, and 14°5 per cent., giving an average of 13:1 per 
cent. The conditions here were not more favourable to 
priming than those which would exist in a Lancashire 
boiler, made, as Mr. Fletcher suggests, without a dome. 
Other estimates go to show that the least quantity of water 
ever primed by a Cornish boiler is 4 per cent. We venture 
to assert that it is almost impossible to work a Lancashire 
boiler up to its power without sending away 10 per cent. 
of the water in a state of suspension in the steam. It may 
very fairly be urged that the Lancashire boiler is not worse 
than other boilers in this respect; but the opponents of 
other types are not content to stop here, but go on to assert 
that boilers of the locomotive, water tube, vertical, or 
marine type are much worse than the Lancashire boiler— 
which, if we were to believe some statements concerning 
it, never supplies anything but perfectly dry and clean 
steam. The discussion which followed on the reading of 
Mr. Fletcher’s paper would have been much more satisfac- 
tory had this aspect of the question been fully dealt with. 
Exceedingly conflicting statements, it will be seen by 
referring to our last impression, page 353, were made 
concerning the priming of vertical boilers. For example, 
one engineer stated that he had made over 1000, and met 
with no trouble; while another speaker said that he had 
found a glass water-gauge of no use, so unsteady was the 
water level. This must have been an exceptional case. 
Nothing was said concerning the priming of locomotive or 
externally-tired boilers. 

One very important objection to the Lancashire boiler 
remains to be considered. It takes up a great deal of room, 
more room, perhaps, than any other boiler of the same 
power, save the Cornish, or the elephant boiler, little 
used in this country. A Lancashire standard boiler such 
as that described by Mr. Fletcher will occupy at least 
300 square feet of superiicial space, without counting the 
stoke-hole or economiser. Now space is becoming day by 
day in our great manufacturing towns of more and more 
value. We could cite numerous instances of the extra- 
ordinary expedients which manufacturers are sometimes 
compelled to adopt in order to find rvom for additional 
boilers; and one reason, no doubt, why vertical, locomo- 
tive, and water-tube boilers now enjoy so much patronage 
is, that while they compare very favourably with the Lan- 
cashire boiler in point of economy of fuel, they are 
immeasurably superior to it as regards space occupied. 
Mr. Head made out, we think, an excellent case for the 
vertical boiler in this respect. He pointed out that there 
was 2 minimum of space occupied, while little or no brick- 
work, or costly foundations are required. In one sense 
Mr. Head’s vertical boiler is simply a Cornish boiler with 
cross tubes in a concentric flue, set on end, and the ground 
space occupied is under 50 square feet, or less than one-sixth 
of that occupied by a Lancashire boiler. It is not too much 
to say that five such boilers could be put in the space 
oceupied by one Lancashire boiler. A locomotive boiler 
28ft. long over all, and 6ft. 6in. wide, made with large 
tubes, would present about 2000 square feet, or more than 
twice as much as a Lancashire boiler occuping the same 
space. Such a boiler would be more economical in fuel 
and safer. When the cost of setting, brickwork, &c., was 
added to the price of the two Lancashire boilers required 
to do the same work, it would be found that the locomo- 
tive boiler would not be much more expensive. Of course 
there are still situations in which there is plenty of room 
for boilers, and then the arguments we have just used will 
not apply. 

Tn conclusion, we must repeat that while we give Mr. 
Fletcher credit for designing what appears to us to bea 
very admirable boiler of its class, we take objection to the 
circumstance that he should put forward this type of 
boiler to the world, stamped with his reputation, as the 
best boiler that can be used for stationary purposes, for 
that is the sense in which his paper has been accepted. 
We do not dispute that the Lancashire boiler has 
done excellent service in its day, but that day is 
passing away. As more information is being acquired 
concerning the generation of steam, improvements 
are being effected round us to which the inspector 
of a great boiler association must not shut his eyes. Such 
a man as Mr. Salt, of Saltaire, does not adopt a boiler of 
the unusual type illustrated in our impression for April 14th, 
unless he had good reason to think it was better than half 
a dozen Lancashire boilers. Mr. Corliss would not use 
twenty vertical boilers to drive his great engines in the 
Philadelphia Exhibition if he did not believe that the 
t ssed some special advantages. Such a man as 
Mr. Head, of Middlesbrough, does not deliberately advocate 
vertical boilers without some good reason. If we go to 
our mining districts we find such firms as Fowler, of Leeds, 
and Robey, of Lincoln, putting down comparatively enor- 
mous locomotive boilers to drive winding machinery. In 
Manchester and Birmingham alone there are numerous 
influential makers turning out dozens of boilers of types 





totally unlike the Lancashire boiler. In the United States 
and on the Continent the type meets with little favour. We 
cannot afford to disregard such facts as these. Mr.Fletcher has 
probably done all that need be done in the way of experiment 
to accumulate valuable information concerning a simple va- 
riety of boiler, which enjoys more popularity than itdeserves, 
He, and the disinterested association to which he belongs, 
would do the world good service if he would extend his 
researches, and tell steam users how to obtain a better 
boiler—er at least a boiler free from the weighty objections 
which are urged against it—than that which has hitherto 
claimed and obtained his undivided attention. We can 
scarcely think it possible that Mr. Fletcher will rest content 
with the work he has done, while so much remains to be 
learned concerning the economical generation of steam, 





OFFICIAL PATENTEES, 


Tur case of Patterson 7. the Gaslight and Coke Company, 
decided on Tuesday by the Cpurtof Appeal, is interesting in many 
respects, and especially so from the dicta of the court as to the 
duties of officials. The plaintiff was formerly one of the three 
gas referees appointed by the Board of Trade. While acting in 
the discharge of his official duties he made some important 
improvements in the process of gas purification. He communi- 
cated these improvements to his colleagues, they were formally 
mentioned in the report dated 31st Jan., 1872, and were treated as 
emanating from the reporters as a body. This report was not, 
however, issued until the 26th March, and meanwhile, on the 9th 
March, in accordance with an understanding between Mr. Patter- 
son and his colleagues, that gentleman presented the usual 
petition for letters patent, and lodged his provisional specifica- 
tion. The letters patent were duly sealed on the 28th May, and 
it was upon an alleged infringement of this patent that the action 
was brought. The plaintiff was not successful, mainly on the 
ground of defective specification. But in delivering the judg- 
ment of the court, Lord Justice James, while disclaiming the 
necessity for a determination of the law upon the point, made 
some observations upon the relationship of an official to the 
public, and the effect that relationship might have in his capacity 
to patent his inventions for his own benefit. He said :-— 
“ Although it is not necessary for the determination of this suit 
to pronounce any final decision on this point, we deem it right 
to say that we think it, at the very least, very questionable 
whether it can be competent for a member of an official commis- 
sion or committee to take out a patent for the subject matter of 
their official investigation, for the results of such investigation 
embodied in their official report to the public authorities, or to 
treat as piratical infringers those who have followed the sugges- 
tions and directions contained in such report. The suggestion 
that the report was kept back for the purpose of enabling one of 
the referees to apply for a patent is not entitled to much favour. 
It is to be borne in mind that the report when made belonged 
absolutely to the State. Every fact and figure in it had been 
ascertained and obtained at the public expense ; every hour of 
every referee and of the secretary employed in the production of 
it was public time. It, was, of course, printed at the public cost. 
The withholding or wilful delaying of it was a plain breach of 
public duty, and it is difficult to see how the plaintiff can be ina 
better position than if he and his colleagues had done their duty 
and duly presented their report as soon as it was completed. 
The consideration for every patent is the communication of 
useful information to the public. What consideration is there 
when the information was already the property of the State ?” 
These observations, coming from such a source, are entitled to 
careful consideration, and we shall doubtless have them cited in 
some court before very long. 


LOCOMOTIVE DRIVERS. 


Tue locomotive drivers and firemen have a friendly society 
which has wrought great good, and will, we trust, accomplish 
much greater good. As to this last, however, all will depend 
upon the soundness of the basis upon which the calculations 
relative to payments and allowances has been built up. For the 
sake of the vast number of deserving people who are relying 
upon the society for help in a time of the direst need, we most 
sincerely trust that no possible precaution has been spared to 
obviate any miscarriage of complete success. What we know of 
the working of the society would encourage the expectation that 
there is little or no reom for apprehension; but we cannot pre- 
tend to more knowledge than is available to the general public. 
If the skill of our most eminent actuaries has been invoked, and 
their advice taken, then the leaders of the society have done all 
that can be expected of them; but if that skill has not been 
invoked, then that has yet to be done for which all the 7648 
members have a right to look. These members constitute sixty 
branches, and such is the confidence of our enginemen and fire- 
men in the organisation that their numbers are greater by 400 
now than they were a year ago. The total capital of the branches 
is £48,101; but when what is known as the General and Super- 
annuation Fund is added, the aggregate funds are no less than 
£59,725. Of this sum, what seems to us to be only a small 
comparative proportion has been invested. The current returns 
show that sum to be only £11,400. Surely it can be scarcely 
necessary to have such large sums lying without the security 
and devoid of the productiveness which attends judiciously 
invested capital. It is satisfactory, however, that the growth of 
the society in funds is hardly less than its great growth in num- 
bers, the past year’s increase being as much £3225. On account 
of the death of 89 members, £1594, and on account of the death 
of 81 wives of members, £405 have been paid out in the twelve- 
month; whilst the pension payments of the year are set down 
at £1704. In connection with the increase of £3225 in the 
branches’ funds, it is somewhat admonitory—and the fact should 
enforce our opening observations—that the general and pensions 
funds have not met the disbursements by £681; but it is 
explained that from other sources £534 has been added to these 
funds. These statistics were made known on Tuesday, when 
sixty delegates representing the lodges opened a four days’ con- 
ference at Manchester, and held the first annual meeting under 
the terms of the Friendly Societies Act, 1875. 


LEAD MINING IN DERBYSHIRE, 


From time almost immemorial the extensive deposits of lead 
ore existing in the hills forming the lofty Peak district of North 
and North-East Derbyshire have been worked. For hundreds of 
years these deposits were worked in the most primitive manner 
possible, the veins in almost all cases being realised by means of 
“ day levels” or adits cut in the hill sides at slight angles from 
the external surface. In course of time, as the stores thus reached 
became exhausted, more venturesome modes of sinking were resorted 
to, and in not a few instances the adventurers reaped rich rewards 
for their risk and trouble. At a still later period a good deal of 
interest was taken in the subject by the inhabitants of Sheffield, 
which is situate just outside the borders of the Peak district, and 
the capitalists of that town formed themselves into companies for 
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the purpose of working the richer veins at and near Eyam, Bake- 
well, Middleton, and the surrounding neighbourhood, Some of 
these companies have from time to time done exceedingly well, 
and have earned dividends which have repaid the original invest- 
ments of the shareholders several times over. In other cases the 
most abject failure has resulted, a state of things to a great extent 
owing to the ancient Barmote laws of lead mining, under which 
no shareholder in any such adventure can be legally held responsible 
for its debts or liabilities unless he can be shown to have actually 
ordered the goods, or has taken part in the active management. 
Latterly further sinkings have been made, and there is every 
reason for believing that with proper energy an abundance of ore 
will be met with. -For the first time, too, at the Magpie Mine, 
near Sheldon, modern machinery has been made use of in the 
shape of a drill worked by air-compressing machinery, by means 
of which the progress of the levels has been accelerated by nearly 
a hundred per cent. At this particular mine the level is 7ft. 
wide, and 7ft. 6in. high, so that the rubbish is taken away as fast 
as the drill bores ahead. The pressure used is 50 lb. to the inch 
only, although the drill is cutting through what is locally known 
as the toadstone, which is of considerable hardness, At the present 
time there are 118 lead mines in Derbyshire, or more than double 
the number of any other district in Great Britain ; but the produce 
is only about 5000 tons yearly—an output which we hope to see 
greatly augmented before long. 


BELGIAN AND GERMAN IRON AND STEEL. 

Tuer unsatisfactory nature of the reports which our correspon- 
dents are compelled to communicate from the several ironmaking 
centres of the kingdom are not made less significant, as to the 
immediate future, by the stoutness with which the Belgian iron- 
masters continue to prosecute their efforts to obtain orders in 
England. Even at our present reduced quotations, we are still 
altogether outdone by the Belgians, specifically in wrought iron 
girders, channel bars, angle iron, T-iron, ‘bar iron, nail sheets, 
and fine cold rolled sheets. For wrought iron girders, Belgian 
quotations are £6 19s. 6d. per ton, for quality which they class 
as No, 1. Sizes are included ranging from 4}in. depth, 2in. 
flange, }in. minimum web, to 7}in. depth, 2jin. flange, yin. 
minimum web. No. 3 class embraces sizes ranging from 6,’gin. 
to 10in. depth, 3}in. to 44in. flange. and from ,‘yin. to yin. 
minimum web. For these £7 9s. 6d. is.asked. Various prices 
are quoted up to £8 5s. for what are known as girders of the 
second division of the 5th class, which embrace the following 
sizes: Depth, 12hin.; flange, 6}in.; and minimum web, ;in. 
These are all in what the Belgians class as the C section. S sec- 
tion now follows in their tabulated lists. The prices for girders 
therein range as here: £7 1s. 6d., £7 17s. 6d., £7 9s. 6d., and 
£8 5s. Their channel bars in the C section are three prices, 
according to size, viz., £7 9s. 6d., £7 18s. 6d., and £7 17s. 6d. 
Their S section are, £7 9s. 6d. and £7 17s. 6d. Their angle- 
iron of equal sides ranges according to size at £7 1s., £7 &s., 
£8 17s., and. £9 13s. Unequal sides angle-iron of 1}in. to 4in, 
is £7 9s.; above 4in., £7 17s. 6d.; and below l4in., £9 13s. Their 
T-iron is £8 1s, for those sections weighing from 4 lb. to 163 1b. 
per foot; and for those sections weighing below 4lb., £8 13s. 
Bar iron of No. 1 quality is £6 3s. 6d.; No. 2, £6 12s, Nail sheets 
0 to 16 w.g. are £7 10s. Their fine cold-rolled sheets 1 to 15 w.g. 
are f£1l 6s. 8d.; 16 to 20 w.g., £12 10s. 6d.; 21 to 24 wg., 
£13 14s, 9d.; 25 to 27 w.g., £14198. These prices are all free 
on board at Antwerp. The freight from Antwerp to London is 
5s.; from Antwerp to Hull, 4s. 6d.; from Antwerp to Leeds, 
11s. 8d.; and from Antwerp to Sheffield, 12s, 10d, In connec- 
tion with this Belgian competition, it is interesting to note what 
is doing in iron and steel between that country and Germany. 
Whilst Belgian exports to Germany show a noteworthy decline, 
the imports from that empire into Belgium have considerably 
increased. The Belgian imports of steel and steel goods from 
Germany were 874,443 kilogrammes in 1874; 643,088 kilos. in 
1875; and 1,129,775 kilos. in 1876. The increase under this 
head is chiefly due to supplies of crude cast steel, the figures 
for the three years being 61,772 kilos. 30,550 kilos., and 
425,551 kilos. respectively. On the other hand, Belgium has 
exported to Germany :—1874, 534,473 kilos.; 1875, 149,357 kilos. ; 
1876, 181,493 kilos. The decline is owing to Germany having 
taken a less quantity of steel manufactures—viz., 168,569 kilos. 
in 1876 against 460,301 kilos. in 1874, Germany has also sent 
to Belgium 34,884,000 kilos. of crude casting iron, wrought iron, 
wire iron, rails, sheet iron, and iron manufactures, against an 
average of about 17,000,000 kilos. in the two preceding years. 
The German exports to Belgium of crude casting iron alone have 
increased from 9,000,000 kilos, in 1874 and 15,800,000 kilos, in 
1875 to 33,990,000 kilos. in 1876. The Belgian exports of iron 
and iron goods to Germany, on the other hand, have declined 
from 9,500,000 kilos. in 1874 and 5,500,000 kilos, in 1875 to 
4,500,000 kilos. in 1876. The total of the German exports to 
Belgium under the heads referred to—34,014,209 kilos.—shows 
an increase of about 17,500,000 kilos, since 1874, while the total 
of the iron and steel imports from Belgium—4,690,000 kilos,— 
shows a decline of about 5,330,000 kilos, 








PRIVATE BILLS IN PARLIAMENT. 
Tue following is an outline of the business which has been 
transacted during the week in the committee-rooms of the 
House of Commons:— 


ved of the sayerriy Bra, 869-7 bills (the first four brought 
pon the Lords), viz.: Newport (Isle of Wight) Borough Exten- 
sion, Erwood Bridge, Flookersbrook Improvement, Brighton 
Pavilion, Upper Mersey Navigation, Dunfirmlin Water, Oldbury 
Local Board of Health, Smethwick Local Board, Kilsyth and 
Falkirk Railway, Bundoran and Sligo Railway, Felixstowe Rail- 
way and Pier, and London and South-Western Railway (Various 
Powers) Bills. 

In the House of Lords Committee the Northern Union Railwa: 
of Ireland Bill to incorporateacompany for making 404 miles of rail- 
way from the Belfast Central Railway to the Banbridge Junction 
Railway at Laurencetown with a branch to Ballyroney has been 
considered for some days. The preamble has been proved of the 
Rochester Bridge Bill, and the Waterford and Wexford Railway 
Bill, adjourned with a view to an arrangement. The case for the 
Great Western and Bristol and Exeter Railway Company's 
Amalgamation Bill sent from the Commons and upposed by the 
London and North-Western and Midland Railway Companies was 
considered on Tuesday, and on Wednesday adjourned with a view to 
an arrangoment which will no doubt include a settlement of one if 
not both the other bills befure the Marquis of Ripon’s Committee 
for the transfer to the South-Western of the Exeter and Crediton 
and North Devon Railways, and to the South-Western and 
Midland jointly of the Somerset and Dorset. The case for the 
Cleator and Workington Junction Railway Bill sent from the 
Commons has also been under consideration. The opposition to 
the Anglesey Central Railway Bill has been withdrawn. The 
preamble has been proved of the Waterford and Wexford Railway 
Bill. 

Before Lord Redesdale’s Committee on unopposed bills, the 
preambles have been proved of the Western Bank of Scotland 
(Sale of Books, Plant, &c.) Bill and the Scarborough Harbour 
Bill 


The following bills have been read :— 

In the House of Commons for the first time, Goux’s Patent ; 
the second time, Bolton-le-Sands and Silverdale Reclamation, 
Greencastle and Kilkeel Railway and Pier, Leigh and Hindley 
Local Boards, and for the third time, Caterham and Godstone 
Valley Railway, Sillar’s and Wigner’s Patent, Southwold Rail- 
way, Furness Railway, South Hants Water, Didcot, Newbury and 
Southampton Junction, Slaithwaite Gas, Charnwood Forest 
Railway, East Norfolk Railway, Kildwick Gas, Maidenhead 
District Gas, Stockton and Middlesbrough Corporation Water, 
Whitehaven Harbour and Town Improvement. 








GLACTARIA, 

Tar a piece of artificially frozen ice should have been main- 
tained in excellent condition for skating, and have been skated upon 
for the last four months in London, is a proof of the practical 
success of an undertaking, which even a sudden collapse would 
fail to destroy. Upon a small scale and in what may be termed 
“bulk,” the artificial production of ice does not present to the 
chemist or manufacturer any very great difficulty. But the 
question assumes a different aspect when the result of artificial 
congelation is to take the form of an extended surface, in which 
thickness is enormously disproportionate to the other dimen- 
sions, The maintenance, moreover, of this frozen floor, which has 
also to sustain a considerable amount of pressure at a constant 
temperature, or, at least, at a temperature sufficiently low to 
prevent the surface becoming unfit for skating purposes, is not 
the least arduous part of the operation. Before drawing atten- 
tion to the only Glaciarium in the world, existing under the 
same conditions, we shall briefly inquire a little into the scientific 
principles upon which its construction and maintenance depend. 

Any substance in passing from one state to another, from the 
solid to the liquid, from the liquid to the gaseous, or inversely, 
absorbs or sets free, renders latent or sensible, a certain portion of 
caloric, or number of units of heat. A very simple method 
might, in accordance with this law, be devised for changing the 
state of any substance. All that is necessary would be to take 
twe substances, and change their state inversely, so that the heat 
set free by one should be absorbed by the other, There are, never- 
theless, some substances which have hitherto resisted all attempts 
to make them change their state. But nothing is simpler than 
this method theoretically, and the practical difficulties attending 
its execution, as will be seen, have been successfully overcome. 
Let us suppose we have a given weight of any liquid at a given 
temperature T, and while at this temperature it changes its 
state to that of a gas. In its transition it absorbs, or renders 
latent, a certain number of units of heat N, which may be called 
the latent heat of volatilisation. The temperature remains con- 
stant during the change of state, and the elastic tension P also, 
but the volume does not. If different liquids be taken, and be 
caused to pass into the gaseous condition at the same tempera- 
ture T, different values will be found for N, P, and V, and the 
difference in many instances will be very considerable. In order 
to place the question in a definite form, let a quantity of any 
volatile liquid be placed in a reservoir A, and let the vapour 
which forms be pumped at a temperature T, and pressure P into 
another reservoir B, where it assumes a temperature T, and a 
pressure or tension P, ; the liquid passes into the gaseous 
state in A, and then returns to its liquid state in B. If, now, 
communication be established between B and A, the liquid will 
then flow back again into A and resume its original temperature 


d pressure, and the circulation will be complete. It is neces- 
In Group D, the Plymouth Dock (Devonport) Water (Increase ae “pigle ° w 
of Capital) Bill, opposed by the Corporation of Plymouth, has | *Y % this result that T, > T, and aloo P; > F. This repre 


been under consideration. The Newport Improvement Bill, 
Tyne Improvement Bill, Wakefield Water Bill, Southport Im- 
provement Bill, and the London and North-Western (Sirhowy 
Railway Transfer) Bill, have been opened and proceeded with. 


J the Glaciarium to which we shall draw attention. 
From these data may be deduced two equations, from one of 
which can be calculated the work in foot-pounds done by the 


The case was opened for the Midland Railway (Further pump in effecting the compression of the vapour from +he tem- 


Powers) Bill; so much of it as related to the Keighley 
Loop was rejected by the committee. The preamble was 
subsequently proved. In Group 12 the committee declined 
to insert a clause in the Great Western Railway (Omnibus) Bill, 
the preamble of which was proved, with amendments, to extend 
the operation of the 78th section of the Railway Clauses Conso- 
lidation Act, 1845, regarding notices to railway companies from 
mineowners, lessees, and occupiers, before mining within forty 
yards of a railway. The preambles have been proved of the Lan- 
caster Water and Improvement Bill, the Campbeltown Burgh 


perature Tto T,, from the other the number of units absorbed 
in the change of state in the reservoir or refrigerator A*, Put 


F = work done by pump ; _= co-efficient of expansion of 


gases ;S = specific heat of the liquid ; d the density of the vapour 
at 82 deg., taking air as the standard ; L the latent heat of the 
‘quid at temperature T; and W, and W, the weight of a cubic 
foot of air and the atmospheric pressure per square foot respec- 
tively, and the rest of the notation as above. Making the calcula- 
tion for 1 lb. of the liquid, and assuming the laws of Mariotte 


and Harbour Bill, with amendments, the Lancashire and York- | and Gay Lussac to hold good, we have F = Wi (@+7)K i 


shire Railway (Omnibus) Bill, with amendments, and the 


Wdxa 


Gaslight and Coke Compan,’s Bill; but the preamble of | which equation K is the Napierian logarithm of the quotient of 


the Bolton Junction Bill, after a hard fight, has not been 


proved. In Group 9, the clauses were settled of the Great 
Southern and Western (Ireland) Railway Bill, and the commit-|and W, = 2118. 


tee closed; andin Group 12 so much of the preamble was proved, 


with amendments of the Great, Western Railway (Omnibus) Bill,|is N = L -— 8 (T, — T). 


as relates to the acquisition of Hall’s Tramway (Monmouthshire), 


and to the alteration of thoroughfares in Westbourne-park. The | these two equations must be combined. 


gradient of the proposed change in Westbourne-park-place is .to 


be 1 in 24, the houses to be set back 40ft. The opposition to the 


Colney Hatch Bill has been withdrawn. 


r theéorie 
Before the chairman of Ways and Means the preambles were | liquides volatils.” Par Raoul Pictet. 


the two pressures 5. The value of + =.) 


760 ; W =0°08; 
If N equal, as before, the number of 
units of heat absorbed in the refrigerator A, the equation 
In order to establish the 
relationship between the work done and the heat absorbed, 
If a quantity of 
heat, or number of units N, can be utilised at tempera- 

* The reader will find this subject ably treated in a pamphlet entitled 


** Application de la ue de la chaleur 4 I’étude des 
eve, 1876, 








sents the conditions to which the freezing agent is subjected in | 


ture T and T,, a certain portion of them may be con- 
verted into work, represerited by the fraction N aT In 
a 


the arrangement of the refrigerator and condenser N = L at 
temperature T in the latter. Putting M for the mechanical equiva- 
lent of heat, and F, as before, we obtain F, = Li . pe 
a 
The total number of units of heat absorbed in the refrigerator A= 
N=L—8(T, —7) from which F, LU—S(% a (ti—T) 
a 
equals the work done in subtracting a quantity of heat at a 
temperature T, and raising it to T,. Equating this formula with 
that obtained for work done, we have 
Wy (a + T) K_[L—S (1, —T)) M(T, —7) 








Wdxa a+T 
from which may be deduced the general formula given by M. 
Pictet, L—S(T,; —T) = ___ Wa @+T) *K 


WdxXLMXa(T,—T) 

The three essential characteristics of a Glaciarium, indepen- 
dently of the mechanical puvwer, are the fluid frozen, the freezing 
medium, and the freezing agent. The existence of the second of 
these is rendered necessary by the impracticability of bringing 
the freezing agent into direct contact with the fluid to 
be frozen. The first of these in the Chelsea Glaciarium 
is water, the second a solution of glycerine, and the third 
sulphurous acid. This last has generally been regarded as 
a gas, although condensible into a liquid under the pressure 
of one atmosphere at a temperature of zero Cent. It may 
be readily prepared on a small scale by heating oil of vitriol 
with copper clippings, when the following reaction takes place— 
2 (HO SO;)-+Cu = SO. 4+ Cu OSO; + 2HO. It has a 
specific gravity of 2°21, and a hundred cubic inches weigh 68°69 
grains. Asa liquid, taking water as the standard, its specific 
gravity is 1°45. For the purposes of the Glaciarium at Chelsea, 
it is obtained in a liquid state by Mr. Gamgee from Switzer- 
land in strong copper bottles of the shape of a sausage, contain- 
ing about a couple of hundredweights. At a temperature of 
14 deg. Fah. the condensed liquid is in a normal condition, and 
exerts no pressure. The bottle of acid is placed upon a small 
truck carrying scales, and a given weight run off into the lower 
part of the condenser by the pipe B, page 878. The condenser 
C is filled with water at the ordinary temperature, supplied 
direct from the main, and has a system of double pipes, inclosing an 
annular space, well known as “Gamgee’s compound tubulararrange- 
ment.”” The smaller, or internal, tubes have a diameter of 4in., 
and the larger, or external, of lin. The water enters at D, passes 
through the smaller tubes, and arrives at the bottom of the con- 
denser by the pipes curved upwards at the ends, and shown in 
the drawing. It then rises through the condenser aad passes out 
by the overflow pipe E. The water is continually flowing in 
this manner, and has therefore a perfect circulation. The sul- 
phurous acid, still in the liquid state, flows out of the bottle 
into the lower part of the tubes in the condenser. The cock G 
is then opened, and the liquid acid expands into the gascous 
state in the refrigerator R. The cock F is necessary to allow 
the connection to be cut off between the condenser and the refri- 
gerator if required. Upon entering the refrigerator, the sulphurous 
acid expands into three hundred times its original volume 
The arrangement of the tubes in the refrigerator consists of a 
number of small tubes inside a larger one d, as shown in the 
drawing. The sulphurous acid, now in the gaseous condition, 
rises up the large tubes into the upper part -of the refrigerator 
where the tubes are fixed. Every pound weight of sulphurous 
sm passed through the pipe H absorbs 17) English units of 

eat. 

A double-acting pump of the ordinary construction now comes 
into operation. A vacuum equal toabout 2in. of mercury is produced, 
and partly by its means, and partly by its own elastic pressure, the 
sulphurous acid rises in the pipe A, which is always at a very 
low temperature, and is then forced through K, which is always 
at a high temperature, into the condenser C. The gauge shows 
a pressure of about one and a-half atmospheres, which is suffi- 
cient with the assistance of the water to effect the recondensa- 
tion of the gas. When the recondensed liquid—which com- 
|, mences to change its former gaseous state directly it enters the 
pipe K—enters the condenser it passes into the box into which 
the double tubes are fitted, and flows through the annular spaces 
between one-half of the tubes as far as the stop e. It then passes 
through the remaining half all together, and finds its way to 
the bottom of the condenser, and thence back into the refrigera- 
tor, thus establishing a perfect circulation. This circulation has 
been already referred to in the first part of our article. The 
temperature of the sulphurous acid varies from 21 deg. to 
11 deg. Fah. It may be noticed with regard to the pump that 
the valves were found when made of the ordinary gun-metal to 
give out. They have since been made of bright “ Bristol brass,” 
with spindles of cast steel screwed and soldered in, and have 
been found to give complete satisfaction. The sulphurous acid 
does not in any manner corrode the machinery, and this great 
advantage is due to the fact that it never comes in contact with 
the atmosphere. 

For some months past Mr. Gamgee had become aware that 
the usual vacuum machines consumed unavoidably too much 
fuel, and were too wasteful and expensive for Glaciaria and the 
manufacture of ice in block. Mr. Gamgee was conducting experii 
ments on the uses of compressed gases and others when he was 
induced by M. Raoul Pictet, of Geneva, to turn his ether 
machine into a sulphurous acid one. One of M. Pictet’s 
improved machines is on the premises at Chelsea. We shall 
describe and illustrate it in another impression. 

The freezing medium, which we may now consider, is an aqueous 
solution of brown glycerine, stored in underground tanks. It has, 
as will be readily understood, a very low freezing point. A 
solution of glycerine and water, made in equal proportions, is 
practically incapable of being frozen. The proportions used at 
Chelsea are four parts of glycerine to six parts of water, and the 
mixture freezes at zero Fah, It is first of all pumped into a 
copper box A fixed in the upper part of the refrigerator R, to be 
cooled down to the requisite temperature. It runs down the 
inner tubes of the refrigerator which are fixed in the box, being 
surrounded by the sulphurous acid which fills the large tubes as 
already mentioned. It then reaches a cast iron hox at the 
bottom of the refrigerator, into which it is distributed by a 
series of .radial tubes. Being now sufficiently cooled, it is 
pumped carefully and without violence into. a wooden tank, 
placed some 10ft. above the ground, from which it flows by 
simple gravitation into the main pipes supplying the Giaciarium 
itself. There are two main pipes connected with the outlet and 
inlet. pipes respectively by junction pipes, one of which is .jin. 
diameter and the other 2in. The upper pipe is slightly con- 
tracted at the junction. The main pipes are ci in section, 
and have each a diameter of 6in. ey are placed the one ver- 


tically over the other at right angles to the small pipes, which are 
laid longitudinally in the ice flocr of the Glaciarium. 

ipes are of copper anc oval in section, the major axes 
fin, in length and the minor fin. The space between them 
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from }in. to in. They may be said to be laid in pairs, 
Seka eeapemll-weih G60 appar tanh’ onll tee <thes uile 
the lower. The free extremities are connected together by a 
bent pipe or loop, so that one of the pair acts as a flow and the 
other as the return pipe. The solution of glycerine flows forwards 
i separate pai returns by the other 
ich it is conducted to the refri- 


of the circuit the temperature varies to the extent only of a few 


d 

“The frozen floor of the Glaciarium presents some points of 
difference with respect to naturally frozen ice which cannot fail 
to strike the visitor. directly supported by concrete, joists 
and planking, the ice is of amore solid character, and neither bends 
nor cracks under the skaters. As it is also frozen at a very low 
temperature, it is harder than ordinary ice, and possibly may 
have a higher specific gravity. If we take the thickness of the 
ice in the Glaciarium at Chelsea, on an average, at ljin., the 
whole floor would represent, en masse, a solid block 5ft. cube. 

In the erection of future Glaciaria—and we trust that others 
will be erected far exceeding in extent the one in Chelsea—there 
are several points to be attended to, which, for many reasons, 
could not receive proper consideration in the first building of 
the kind, Obviously, the great object is to maintain the whole 


of the building inside and outside, together with all the acces- po 


sories, in as cool a condition as possible. In order to insure this, 
the Glaciarium, or at least a great part of it, might be put 
under ground, and thus assimilate its position to that of an ice 
house, which in reality it is. Its situation, moreover, with regard 
to the cardinal points and the prevailing winds requires to be 
attended to. The walls should be double, and the hollow might 
be filled with some non-conducting material. Arrangements 
might easily be made for cooling those portions of the roof and 
walls which might be above ground, by evaporation. The 
entrance doors in all cases should be double, and by means of 
corridors at right angles to one another, all direct communication 
with the outer air should be cut off. 

We have now a few practical remarks, in the interests of the 
proprietors and frequenters of future Glaciaria, to make with 
regard to the use or enjoyment of a Glaciarium, for to those who 
are fond of skating it is questionable if there is any kind of 
recreation more agreeable. It will be conceded that there is 
little or no good in maintaining the ice in a proper condition by 
means of a costly process carried on underneath the surface, if 
adequate means be not adopted to insure the same result on the 
surface itself. In other words, the less the ice is “cut up” the 
better. As a matter of fact, the ice in the Glaciarium does not 
“eut up’’ so freely as ice naturally frozen, but still when skated 
upon, it inevitably must do so to a certain extent. The best 
method for insuring a minimum of cutting up, lies in the 
employment of proper skates, or rather in the kind of skates 
which are best adapted for the Glaciarium. It must 
be borne in mind that every shred of ice cut up 
represents so much money. However large Glaciaria may 
in future be made, they will always be of comparatively a 
limited size. Consequently the description of skating for 
which they are more particularly suited is “figure” skating. 
A Glaciarium is to a naturally frozen large pond or lake, what a 
well-ordered, well-kept parkistoa common. The individual who 
rushes about at a rate of fourteen miles an hour with 
skates which have blades l5in. in length, is not a suitable 
or desirable visitor to a Glaciarium. The description of skate 
best adapted for the place, is what might be termed 
a drawing-room skate, and should be of the following 
pattern:—The sole piece should be of wood, and the blade 
the exact length of the foot, or, rather, of the boot, turned up 
neatly at both ends, without the slightest bit of superfluous 
metal in it. In fact, except for ladies and children who are 
beginners and light weights, any skate the blade of which is sharp 
at the heel, should be tabooed in a Glaciarium. The depth of the 
blade should be sufficient just to prevent the wood from grazing 

‘the ice when cutting the edges. In a word, the whole skate 
should be as small, light, neat and compact, as is consistent with 
the size of the wearer's foot. Large-bladed skates are not only 
not required, but exceedingly detrimental to the ice, and all 
such barbarous inventions as iron skates, with their high and 
destructive leverage, and useless amount of extra and injurious 
metal, should be prohibited on the floor of a Glaciarium. If it 
is considered necessary to maintain stringent regulations with 
respect to the description of roller skate permitted in the rinks, 
how much more is a similar precaution needed with regard 
to Glaciaria? Another point to be kept in mind when skating 
on ice thus formed, is that, owing to its superior hardness, the 
blades of the skates must be in excellent order. When the 
blades want grinding or setting, they will not “bite.” The con- 
sequence is that in making a stroke they slip, and shred away the 
ice very considerably. Skates, in first-rate order, damage the ice 
but very little. We are convinced that the proprietors of future 
Glaciaria will find it necessary to pay very great attention to the 
description and quality of skate, used on their premises. 

We are indebted to Mr. Gamgee, of the Chelsea Glaciarium, for 
the materials for our page engraving and other particulars placed 
at our disposal. We are glad to hear that he intends erecting a 
similar building of considerably larger dimensions in Manchester, 
and we trust it may be equally successful with its metropolitan 
predecessor. 


Messrs. YARROW AND ComPANY, of Poplar, have just completed 
two little steel vessels, 30ft. long by 8ft. beam, for use on Lake 
Nyassa in the interior of Africa. The special feature of these boats 
is that they are throughout bolted together, and not riveted, so that 
they can be easily subdivided into small and light pieces for trans- 
port on men’s backs. This is the same system of construction 
adopted by Messrs. Yarrow and Company in the little steamer 
Tlala, which has been so successfully launched on Lake Nyassa. 

PRUSSIAN Mives.—The production of ore is chiefly that of iron. 
In the year 1872 its extraction in Germany took place in 1285 
mines, as the principal product ; in 34 mines, as an accessory pro- 
duct ; and also in 448 mines in which explorations were still going 
on, The production was 94,494,692 quintals (9,298,277 tons) of 
the value of 12,974,425f. (£518,981). In these figures, Prussia 
Ray for 73,000,000 quintals, and Alsace and Lorraine for 
13,300,000. The workmen engaged in these mines amounted to 
36,949. Of zinc, 76 mines worked the ore as the principal pro- 
duct, and 48 as a secondary product ; while 8 mines were still 
being explored. The production was 8,390,854 quintals (825,660 
row of the value of 2,872,223 thalers (£418,865), or an average price 
of 1f. 28c. per quintal (10s. 43d. per ton). With the exception of a 
small working in Baden, all the zinc mines are in Prussia, and 
give work to 10,793 men. The lead mines worked in 1872 were 78 
in which this metal was regarded as the main product, and 77 in 
which it was idered as of dary importance, while 58 were 
still being proved. The production was 1,880,739 quintals 
(185,064} tons), worth 18,790,000£. (£751,600), that is to say, about 
10f. the — (£4 1s. 34d. per ton). Nearly all the lead mines 
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CHEMICAL SOCIETY. 
Professor ABEL, F.R.S., President, in the Chair. 
Friday, April 28th, 1876. 
Art this ing, which was a special one, Professor Andrews, 
F.R.S., deli a lecture “On Certain Methods of Physico- 
chemical Research.” After a few prelimi remarks, in which he 


observed that the address must ly be of a somewhat 
discursive nature, he exhibited and described the a tus 
employed by him many years 7 for determining the heat 
developed during the combination of gases. It i of a thin 
copper cylinder into which the mixture of h with excess 
phe ry was introduced, closed by a screw top, with an apparatus 
ai for igni a fine platinum wire in the interior of the 
vessel by means an electric current. This was placed ina 
calorimeter, and the whole in a copper box, where it be rotated 
so as to equalise the temperature of the water. the rotation 
the temperature of the calorimeter was taken, the explosion 
effected, the tus again rotated, and the temperature read a 
second time, giving, after the necessary corrections been made, 
the heat developed by the union of the known quantity of 
hydrogen with water in the proportion to form water. For the 
combustion in oxygen of solids, | such as sulphur or carbon, @ some- 
what similar, but larger apparatus, was employed. The only 
experiments yet made to ascertain the heat devel by the 
direct combination of chlorine, bromine, and iodine, had been made 
by him. He had at first experienced some difficulty in the case of 
tassium, as no glass vessels would resist the heat developed by 
its union with chlorine; this yaw y dy = been overcome by 
using a brass vessel, for he had found that dry chlorine was with- 
out action on copper and brass. He also stated that in 
determining the heat developed by the mixing of liquids, the only 
method of obtaining accurate results was to float a thin glass or 
platinum capsule containing one of the — on the surface 
of the other, and then by means of a fine pair of force 
Thomsen’s suds 


pour out the contents of the capsule. 
btained by ther method, although not absolutely correct, 
were more accurate than those of Favre and Silbermann, 

Although frictional electricity was competent todecompose potas- 
sium iodide, yet it had been found that on ing the current 
by means of platinum electrodes through acidulated water, no trace 
of gas was evolved; the wires became polarised, however, from 
which it might be inferred that the water was actually decomposed. 
It had seemed to him that the non-appearance of gas at the poles 
was due to its being dissolved in the io bulk of the liquid used, 
and he had consequently devised a simple arrangement by which 
this inconvenience mi be avoided. Long platinum wires to 
serve as electrodes are fused into the ends of a couple of thermo- 
meter tubes, which are filled with acidulated water by the 
simple expedient of boiling them for some time in the liquid; they 
are then inverted in a vessel of the same acidulated water, and a 
current of electricity from an electrical kite passed through by 
means of the platinum wires. In this way it was found that the 
water was quickly decomposed, and owing to the great tension of the 
electricity, fifty or sixty of these couples could be arranged in series 
without any sensible diminution in the rate of decomposition, 
whilst it was well known that two or three when introduced into 
the circuit of an ordinary battery greatly enfeebled, if it did not 
entirely stop the current. If one of these tubes filled with oxygen 
were placed over a solution of potassium iodide, and the silent dis. 
charge passed, the whole of the gas would be absorbed in about a 
minute. He desired particularly to draw attention to these tubes 
as affording a facile mode of experimenting on the action of the 
electric current on gases and liquids. 

He also exhibited the tubes employed by himself and Professor 
Tate in their experiments to demonstrate the diminution in volume 
which oxygen undergoes when converted into ozone ; they consist 
of a wide tube filled with oxygen and furnished with platinum wires, 
which is connected with a small U tube containing concentrated 
sulphuric acid to serve as a gauge. After the oxygen had been 
measured at a constant temperature, the point of the gauge was 
sealed, the discharge passed, and the aes brought to the 
original temperature. On now breaking off the sealed point of the 
gauge the diminution of volume could readily be observed, and if 
again sealed and heated to 300 deg. C., and the volume again 
observed with similar precautions, it was found to be what it 
originally was; the ozone having m reconverted into 
oxygen. An apparatus on the same principle, but on 
a larger scale, adapted for class experiment, was shown 
in action. It consists merely of a Siemens induction tube 
filled with oxygen and connected with a narrow tube, the end of 
which dips into concentrated sulphuric acid so as to serve as a 
gauge to measure any alteration in volume. As soon as the tem- 
perature of the apparatus has become constant and the column 
of sulphuric acid in the gauge tube is stationary, the silent discharge 
from an induction coil is passed. The first effect, from the eleva- 
tion of temperature, is to expand the gas and cause the column in 
the gauge to sink. After a time, however, the column begins to 
rise, showing the contraction in volume of the oxygen produced 
by the conversion of a portion of it intoozone. It seemed unlikely 
that this om rty of the silent discharge of altering the density of 
oxygen should be confined to that element, and he had tried its 
effect on nitrogen and chlorine, but with negative results. He had 
hoped for something different in the case of chlorine, for it was a 
curious fact that although platinum might be left for years in con- 
tact with chlorine, without producing any effect on the metal, yet 
it was immediately attacked when an electric current was passed. 

The lecturer then passed on to his apparatus for determining the 
latent heat of vapours, pointing out the great advantage of having 
it of small size, since the experimenter was thereby bled to 
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of pressure was communicated 

tirely by means of mercury, but he never succeeded in 
ectly tight for any length of time. The 
ions of the thermometer tubes proj from the 

tus were surrounded by a suitable arrangement for keeping 

em at a constant temperature by means of a current of water, or 
steam, or the vapour of some other liquid. When employing steam 
he had at times encountered some difficulty wry hon of water 
condensing on the graduated tube, and thus interfering with 
the readings; these, however, could readily be removed by 
oes in pacers, bose! which washed the tubes ere He 
found great difficulty in employing the vapours of liquids other 
than water, owing to the impossibility of obtaining them in any 
quantity in a pure state, so that they would boil at a constant tem- 
perature. He also described the means by which he had ascertained 
that mercury did not absorb either air or carbonic anhydride in the 
slightest degree, and mentioned that although under very high 
pressures the capacity of the tubes was slightly altered, such altera- 
tion was not permanent, and then ed to give a brief abstract 
of the results which he had just laid before the Royal Society at the 
Bakerian Lecture on the natural us states of matter and the 
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shown that gases condense more than they would if Boyle’s law 
were correct. After some remarks on the air manometer, which he 
said was an almost perfect instrument up to 200 atmospheres, the 
lecturer concluded amidst great applause. 

The President then in a short h expressed the thanks which 
they owed to Professor Andrews for his most interesting lecture. 

Afte the lecturer exhibited the striking experiment of the 
action of heat on liquid sulphurous anhydride in causing it to pass 
into that curious intermediate state in which it is neither liquid 
hor gaseous, 








Ir is reported by English papers that all the mitrailleuses in the 
Russian army are to be replaced by 9-pounder guns, but nothing 
official has yet transpired on the subject, 

GOLD AND SILVER.—It is a well understood fact that an ounce of 
standard gold is worth £3 17s. 10}d., but “‘the reason why ” it is 
so, is a thing not generally known, Let us endeavour, therefore, 
to cast a ray of light on this interesting subject. When our ordi- 
nance of coinage wasfixed in the third year of the reign of George I. 
(A.D. 1717), an ounce of gold was rated as an equivalent to fifteen 
ounces and a small fraction of silver, both me being referred to 
labour as their real standard of value. The eminent currency 
author, Mr. Ricardo, says, in relation to this latter point, “ gold 
and silver, like all other commodities, are valuable only in propor- 
tion to the amount of labour necessary to produce them, inl bring 
them to market. Gold is about fifteen times dearer than silver, 
not because there is a greater demand for it, not because the supply 
of silver is fifteen times greater than that of gold, but solely because 
fifteen times the labour is necessary to produce a given nag op Ae} 
it.” Now the ounce of silver was coined into 5s. 2d. by the 43rd 
Elizabeth, and remained so when the law of George I. was enacted. 
The object of the Legislature in passing this last ordinance, mani- 
festly was to retain in the denominations of coinage the same 
relation of values that existed between the metals when in an 
uncoined state as bullion, gold was fifteen times more valuable than 
silver, and a trifle in excess. To determine, therefore, the monied 
denomination of the ounce of gold, it was only necessary to multiply 
5s. 2d. by fifteen, and this gives £3 17s. 6d. The fraction beyond 
fifteen equals 3d., and, accordingly the Bank of England was com- 
pelled to give £317s. 9d. per ounce for raw gold, and to sell it 
coined for £3 17s. 10}d., the extra 14d. being of the character of 
what is known as ery or profit over intrinsic value. These 
few explanations will, as it is hoped, make the mystic, and as yet, 
unchanged value of an ounce of standard gold comprehensible to 
all. Whether the depreciation of silver now in progress may 
finally affect its richer relative gold, is a question into which it is 
not essential, at present, to enter, but certainly appearances warrant 
belief in such a contingency.—London Iron 1'rades Exchange. 


TRIAL OF PaTeNT ActTIoNns.--The Court of Queen’s Bench has 
this week been occupied in trying the patent action of Sugg v. 
Silber. This case has been the means of bringing into notice a 
serious defect in our present system of practice. is is shown in 
the following abstract from the Times :—“‘It was generally sup- 
posed that there was a power under the Judicature Act to refer 
patent cases—which have always been great trials to juries—to 
skilled referees, and, in fact, there is, in terms, such a power, 
and accordingly in this very case a Judge of this Division 
actually made the order on the application of the plaintiff. 
But then it turned out that in one of the Rules it is pro- 
vided that the defendant may by notice demand a trial by 
jury, and so get rid of any such order, and so it was in this 
case,’and the court accordingly held, with many expressions of 
regret and reluctance, that they had no power after that. notice 
had been given, to refer the case toa skilled referee, but that it 
must be tried in the ordinary way by a jury, and accordingly it was 
now so tried, and its trial abundantly illustrated the inconvenience 
of this mode of trying such cases. In the first place as regards the 
time such cases take, the present case, though rather a short one 
of its class, had already taken up all one day and now took u 








work with small quantities of material, for they all knew how 
extremely difficult it was to obtain liquids which were perfectly pure, 
in quantity. He was in the habit o passing the vapour of the sub- 
stance directly from the vessel in which it was dried over calcium 
chloride, so as to avoid any chance introduction of a trace of water, 
a matter of the utmost importance when the high specific heat of 
water is considered; 1 per cent. of water in a liquid would often 
cause an error of 10 per cent. in the latent heat. The determina- 
tion of the latent heat of vapours was a very large field forchemists 
to work in, as, at present, scarcely anything had been done in it. 
After some remarks on the construction of graduating engines, in 
which he recommended the use of a very short screw, it being im- 
— to obtain a long one which was perfect, he proceeded to 

escribe the construction and methods of working with his appara- 
tus for observations on the behaviour of gases under great pressure. 
The thermometer tubes employed in these experiments are made 
of a special kind of pe and joined at one extremity to a wide 
tube which is cut off and ground at the end. A slight swelling is 
made on the thermometer tube towards the lower end to serve as 
a shoulder, on to which and for some distance down the tube 
shoemakers’ thread is wound and covered with cobblers’ wax, so 
that when firmly pressed into the perforated gun-metal cover of 
the pressure apparatus it forms a perfectly tight joint. The lower 
end of the tube dips into a glass vessel containing mercury, and the 
upper one, after the gas has been introduced, iscarefully sealed. The 
accurately graduated and calibrated tubes are filled by passing a cur- 
rent of the pure dry gas, carbonic anhydride for instance, through them 
for some hours ; the end is then carefully sealed, so as to cause the 
bore to be as perfectly conical as possible. This is a matter of con- 
siderable difficulty, but may generally be effected by keeping the 
tube vertical and rotating it slowly before the blow pipe p ony 
The glass tube containing the me , and into which the lower 
end of the pressure tube is plu , is introduced into the - 
metal ern for communicating the pressure, and which is 
filled with water, the whole being screwed up tightly. The desired 
pressure is obtained by means of screws at the bottom of the 
apparatus, which being screwed into the water diminish the capacity 
of the vessel, the pressure thus produced being transmitted to the 
gas in the pressure tubes through the mercury. In order te make 
these screws quite tight under the enormous pressure employed, 





ther, and as the plaintiff’s case occupied most of the day, it 
appears likely to take up to-morrow—that is, the third and last 
day of the present sitting. Then as regards the difficulty of satis- 
factory trial, though perhaps, far less than is often the case—asit is an 
easier and simpler sort of case than usual, being only a patent for 
a gas burner—still the details of the invention required several 
printed pages of ‘ specification,’ all of which, of course, had to be 
closely followed, perfectly understood, and accurately applied, and 
then the defence set up a prior user of the process in a number of 
previous inventions, the descriptions of which had to be 
carefully compared with the present, and all this by the weight 
of the testimony of many witnesses, most of them skilled 
witnesses, using phraseology more or less technical or scientific, 
before a anol jury of men of business, not one of whom 
probably was an ry mgr or had any special knowledge of 
the subject matter of the patent, and although they gave the closest 
and best attention to the evidence, their powers were evidently 
very severely tasked by it. If the case was to be tried by a jury, 
a jury of gasfitters would have been best fitted to understand it, 
but probably none of the jury had any particular acquaintance with 
the subject, and the learned judge himself has not had any special 
experience in such cases. Inthe meantime there was sitting some- 
where, trying some common case, a judge who has had a larger 
experience in such cases than any one else now in the profession— 
Mr. Justice Grove, who was appointed, it was said, partly on account 
of his experience in such cases, and his consequent fitness to try 
such cases, but who has, it is believed, scarcely tried any 
since his appointment. That learned judge, with or without 
assessors, would have tried the case most satisfactorily, and probably 
in much less time ; and if, instead of the old artificial divisions, 
the judicature were divided according to their special qualifications 
for different kinds of business, as is the case in the C 
Division and the Divorce, Probate, and Admiralty Division, an 
there were a mercantile division and a real property division and a 
tent case division, the services of the learned judge would be 
invaluable in the patent case division, and such causes would be 
disposed of without any difficulty, and no doubt satisfactorily to 
all parties, while the other business would not from time to time 
be interrupted by the occurrence of these heavy patent cases, one 


— will occupy three, four, five, six, or even seven or eight 
ys.” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


1648. inapproncats in Workina the Fry Comps of Carpine Enoines, 

= ‘alton Whitehead, Leeds, and Isaac Best, Little Horton, Brad- 
, Yorkshire. 

1645. Improvements in Rotter or Rink Sxares, Nathaniel Hobson 
loot arti ‘Cth House, Kilwinning, West Kilbride, Ayrshire.— 

1647. Improvements in apparatus or appliances for CounteRactina the 
Movement of Suips, and applicable to cabins, saloons, berths, or other 
a ng or parts of ships, James Alexander Walker, Chancery-lane, 

mdon,. 

1649. Improvements in Gas RetTorts, and apparatus used therewith, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Aristide Edouard Servier, Parle. 

1651. Imp ti hinery or @ tus for SCREENING or 
Seraratine into pieces of <ifferent sizes, Coats, MINERAL ORES, or other 
substances, Joseph Dickinson Thorp, Yorkshire. 

1655. Improvements in machinery for welded tubes, David 
Gardiner, Govan Tube Works, Lanarkshire, N.B. 

1657. Improvements in Hypravtic Morive-PowER EnotNes in combina- 
tio’ ith compressed air, applicable to propelling tramway carri 








1516. Im ents in Looms for Weavina, Abraham Lord, Middleton, 


1518. Improvements in apparatus for Recunatinc the Tension of the 
Warps in William Markland, Compstall Cheshire. 

1520. Improvements in Gas Enaines, Frank Wirth, Frankfort-on-the- 
Maine.—A communication from the Machine Manufacturing Company, 


Kalk, near y. 

1522, Improvements in the Metatuic Framework and Fastentnes of 
Trave.ttine Baas and other articles, Henry Simpson, Man- 
chester.—10t April, 1876. 

1526. Improvements in Hor Water Boxers for hea‘ buildings, ne f 
houses, and for other heating purposes, John W: jouse Coul! R 
Croydon, Surrey. 

1528. Improvements ae to Fixcer Rios, Braceets, and other 
similar articles, W Henry Alford, Ventnor, Isle of Wight, Hamp- 


shire. 

1536, An improved Steam GENERATOR or compound water-tube boiler, 
Wm. Cooper, Manbey Park-terrace, Maryland roint, Stratford, Essex. 
1582. Improvements in apparatus for Raisine Warer, the same being 

applicable as ship pumps, George Scratton, Stickney, Lincolnshire. 
- - ew or improved Stopper appliances for Borrigs, Nicolai Fritzner, 


rlin, 

1536. Improvements in WHEEL or Rotter Skates, Robert Bell Sanson, 
Globe-road, London. 

1588, Improvements in Arr Brakes and in ejectors to be used therewith, 
and which are also applicable to other similar purposes, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from the 
Empire Vacuum Brake Company, New York. 





nm 
and other purposes, John tt Tongue, 8 Pp 

London.—A communication from Louis Rousseau, Brussels, 
1659. Improvements in the manufacture of Curtery, William Henry 


wirage Sheffield, 
a 3  Propuction of VANILLINE from oil of cloves, Dr. Ferdinand 


mann, Brunswick, Germany. 
1663. An impr t or i ts in the manufacture of StamPED 
Birmingham.—20th April, 1876. 





or 
Burtt Hinges, Charles Wassall, 

1667. Improvements in the construction of PLasTERED CEILINes, Richard 
Leigh, Tyldesley, Lancashire. 

ag 2 new FLower and Fruit Bao, Henry Harrow, Old Bond-street, 

on. 

1671. Improvements in BReEcH-LOADING Frire-arms, William Mi = 
Brown, Southam: -buildings, London.—A communication m 
Frangois Glisenti, » Italy. 

1675. Improvements in Weavinc, Samuel O'Neill, Strand, West- 
minster, London, 

1677. A new or improved a tus for Securina Sarety to SKATERS, 
Julius Edersheim, South Kensington, London. 

1679. New or improved means an ——> for Drivine Sewine and 
other Macurings, Marshall Arthur Weir, Blomfield-villas, Shepherd's 
Bush, London. 

1681. Improvements in apparatus for Heatine Tea and Corre Pots and 
~~ vessels, George Ager, Wellington-road, Stoke Newington, 

mdon. 

1683. Aw improved Sarery ENvELope for Lerrers, William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Anna Catherina Schmidt, London. 

1685. Improvements in ag for Diagine or Lirtino PoraTogs, 
Thomas Soutar Bisset, Marlee, Perth, N.B. 

1687. Imor ts in apparatus for Caeckine the Recerpts and Pay- 
MENTS of Montes in shops and other similar places, and for the detection 
of negligence, errors, and thefts in such receipts and payments, Ezra 
Lofts, Cambridgeshire. 

1689. Improvements in Rotter or Rink SKares, Rodolphe Crosse, 
Kensington, London. 

1693. Improvements in Rartway Covupiincs and Brakes, William 
Rodger, Bridgelands, Selkirk, N.B. 

1695. Improvements in Reapinc Macutnes, Thomas Taylor Coniam 
Waye, Chagford, Devonshire. 

1697. Improvements in FiLrertna WATER and in the apparatus employed 
therein, John Hend Porter, I ham, Suffolk. 

1701. Improvements in the construction of RottER Skates, James 
Nicholas Donnaven, Northumberland-square, Dublin. 

1703. Improvements in Macuine Guns, William Robert Lake, South- 
one nang enor London.—A communication from Fortune L. 
Bailey, Indianapolis, Indiana, U.8S.—2lst April, 1876 

1705. Improvements in and relating to Distnrectine and PackinG STABLE 
and other Manures for transportation, Daniel Cole Lowber, Warrington, 
Lancashire. 

1707. Improvements in Mininc Macuines, Herbert John Haddan, Strand, 
London.—A communication from Franc’ Lechner, Francis C. 
Sessions, and Joseph A. Jeffrey, Columbus, U.S. 

1709. Improvements in Coverincs for FLoors and WaLts, James 
Thornton, Crowndale-road, and James Thallon, Albert-street, Camden 
Town, London. 

1713. Improvements in Steam Eynarnes and in apparatus connected there- 
with, Thomas Black, Liverpool. 

1717. Improvements in machinery and apparatus for Teasina, DULEING, 
or WILLEYING WOOLLEN or other Fisrous Susstances, William Fenton, 
Batley Carr, Yorkshire. 

1719. Improvements in Parer Courtine and Fotpine Macuinery, William 
Robert Lake, Southampton.buildings, London.—A communication 
from Walter Scott, Chicago, U 8.—22nd April, 1876. 

1729. Improvements in Portaste Batu Tuss, John Garrett Tongue, 
Southampton-buildings, London.—A communication from Arnold 
Selisberg, New York. 

1731. Improvements in apparatus for affording Sarery and PREVENTING 
Accipents applicable to window cleaning, ing, decorating, and 
repairing b , and other like purposes, Tho mas Meadowcroft and 
Thomas Graves, Battersea, Surrey.—24th April, 1876. 

1737. Improvements in Automatic SiGNALs, more especially adapted for 
use on railways where the “block ” system of signalling is employed, 
seneoges Batty and Walter Batty, Dudley Hill, near Bradford, York- 
shire. 

1739. Improvements in means for InTeRcepTinG and TREATING ExcRETA 
and other matters of Sewace, parts of which improvements are also 
applicable to other pu 8, James Bannehr, Gray’s-inn, London, and 
Samuel Alfred Varley, Hatfield, Hertfordshire. 

1741. Improvements in Axves for the wheels of carriages, wagons, and 
other vehicles, and in the boxes or bushes for the same, William North 
Morrell, Knaresborough, Yorkshire. 

1748. Improvements in Foa and other Sienats, John Richardson Wigham, 
Capel-street, Dublin. 

1745. New or es appliance for Drawina Corks, Bernard Fitz- 
patrick, Sheffield. 

1747. An improvement in Prorocrarny and apparatus used therein, 
Henry Vander Weyde, ee ny ae London.— 25th April, 1876. 

58. Improvements in InpExING KS and in the binding of the same, 
William Morgan-Brown, Southampton-buildings, London.—A commu- 
nication from Luciano Matute, Madrid.—6th January, 1876. 

798. Improvements in THrasHinG Macuines with conical drums, Carl 
Pieper, Dresden, Saxony.—A communication from Wilhelm Helms- 
miiller, Diepholz, Prussia.—25th February, 1876. 

102t. Improvements in Pickers for Looms, John Hinchliffe Scholes and 
James Chaffer, Leeds, Yorkshire.—9th March, 1876, 

1300. er means for Printine on Rovers and UNEvEeN SurFAcEs, 
Carl Pieper, Dresden, Saxony.—A communication from Paul Liebe, 
Dresden, Saxony.—29th March, 1876 

1478. Improvements in modes of SiGNALLING on Raitways and in 
apparatus therefor, Joseph Wilman Wood and William Henry Shake- 
spear, Liverpool. 

1480. Improvements in the construction of Stipe Vatves for engines 
worked by steam or other motive power, Alfred Strong; Fins bury- 
crear, London.—A communication from Eugen Sc! eh, Cologne, 

ermany. 

1482. Improved apparatus to be used in the manufacture of WInNeE- 
GLASSES or GoBLETs and other similar articles of glass, John Thomas 
Haden Richardson, Hatton, Derbyshire. 

1488. Improvements in apparatus for Sreerina and MAanauvrino 
VessELs, George Stavers, Morpeth, Northumberland. 

1490. Improvements in and additions to GLoves, Timothy Bevingtun, 
Wood-street, London.—7th April, 1876. 

1496. Improvements in Rotter Skates, Richard Armstrong Roberts, 

1408 A tow e — nm ge d ti ed in the T 

. A new or improved means and apparatus em: eo TREAT- 
MENT Of LeaTueER after the “ stuffing” operation, Wriliam Lawes Jack- 
son, Leeds, Yorkshire, 

1500. Improvements in the manufacture of ANGLE and other shaped Bars 

, 











1542. Imp) ts in Smoxine Pires, Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.—A communication from Robert 8. 
Manning, Trenton, U.S. 

1544. Improvements applicable to AxLEs and other revolving shafts or 
spindles, and to the lubrication of the same and other machinery in 
motion, Martyn John Roberts, Bath. 

1548. Improved Sea Sounpine and ALARM Apparatus for VESSELS, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
oe "oe Xaver Wagner and Abraham Schoenberg, New York.—1llth 

il, 1876. 

sank leeneovemante in obtaining and applying Motive Power for 
Driving or Propettine Locomotive Enaines, TRAMWAY Cans, CRANES, 
and other trav es and vehicles, and in the apparatus or 
machinery employed therein or connected therewith, John Alexander 
George Ross, Newcastle-on-Tyne, 

1552. Improvements in the manufacture of VULCANISED INDIA-RUBBER 
Types or Stamps, and in the apparatus or appliances connected 
therewith, John Fleming, Glasgow. 

1554. Improvements in the treatment and manufacture of MATERIALS to 
be omalogea for Burtpine and other purposes, William Smale, South 
Lambeth-road, Edward Crickmay, Agar-street, Strand, and Walter 
Thomas Farthing, Bloomsbury-court, Holborn, London. 

1558. Improvements in Steam and other Motive Power Enoines and in 
slide and expansion valves, Nicholas Proctor Burgh, Cornhill, London, 

1560. An improved process and apparatus for TreaTinc TexTILE and 
other MATERIALS to prevent the premature destruction or d of the 
same by the action of water or atmospheric or other like influences, 
William Robert Lake, Southampton-buildings, London.—A communi- 

cation from Waldemar Thilmany, Cleveland, Ohio, U.S.—12th April, 





1876. 

1562, Improvements in the construction of Rotter Skates, George Keel 
and W: Pringle, Birmingham. 

1564, Improvements in Szewina Macuines for boots and shoes, Henry 
Bateman Goodyear, Paris.—A communication from Charles Goodyear, 
New York. 

1568, Improvements in C1srerNs, Thomas Allen, Southsea, Hampshire. 

1570. A new or improved machinery for Rotitine and Corrina ENDLEss 
Paper, Henri Adrien Bonneville, Paris.—A communication from Carl 
Theodor Bischof, Gloggnitz, Austria. 

1574. An improved THREAD-WINDING APPARATUS to be applied to sewing 
machines, Charles Holt, Oldham, William Sutcliffe, Bolton, and William 
Richard Fisher, Salford, Lancashire. 

1576. An improved Writina Macuine for the Biinp, termed the diplo- 
graphe, William Edward Gedge, Wellington-street, Strand, London, - A 
communication from Ernest rdon, Switzerland. 

1578. Improvements ir: PostaL, ReveNvE, and other Stamps or LaBExs, 
W Robert Lake, Southamp buildings, London.—A communi- 
cation from Addison Calvin Fletcher, New York. 

1580. Improved means of Backine up Frat Evectrotyrine SHeEtis of 
Enoravinos or of type, or both combined, James Dellagana, Saint 
John-street-road, London. 

1582. Improvements in Steam and other Vatves, Archibald Elliott 
and Cuthbert Burnett, Stockton-on-Tees, 

1584. Improvements in treating Hay, Daniel Woollatt, Burton-on-Trent. 

1586, Improvements in Harvestine Macuines, and in the binding of the 
sheaves therein, James Howard and Tenny Bousfield, Bedford. 

1588. Improvements in Motive Power Enatnes, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from William Sellers 
and Coleman Sellers, Philadelphia, U.S. 

1590. Improved apparatus for SIGNALLING or CommuNIcATING between the 
PassENGERS, Drivers, and Guarps of Raitway Trains, Charles 
Stewart, Islington, London. 

1592, An improved Ear Trumpet, John Stewart Wallace and Edward 
Tucker, Belfast.—-13th April, 1876. 

1594, New or — AvaRuM APPARATUS for use by ships or vessels at 
sea, William Walker, Aberdeen. 

1596. Improvements in Mrx1ne Cocos, Corn Four, and other subst 





1670. Improvements in apparatus for Composine Type, Marks Leopold 
M Bf -road, Lond 


; ‘am on. 
1672. Im; mts in Castors, Richard Lill, New-cross, and George 
Innes, Kent. 

1674. Improvements in the Cunstructiow of WasHina MacurNes and in 
gear for actuating such machines, Edward Martin Knight, Liverpool. 
1676. An improvement in machinery or aj tus for FoLpinc ENVFLOPES 
and other similar articles, Robert mpson Heppel, Southwark, 


on. 
1678. An improvement in Gas Meters, James Levy Hart, London.--A 
communication from James Morgan, New Orleans, Louisiana. 
1680. Improvements in apparatus for the ConcENTRATION of SULPHURIC 
Acip, Thomas Bowen, Morriston, Swansea, Glamorganshire. 
1682. Improvements in Sotip and Liqoip Disinrecrants and Dropo- 
RISERS, Harry Langston-Jones, Ely-place, Holborn. 
1684. Improved means aad apparatus for MasHinG and DisinrecRATING 
Maize, Grain, SEEDS, and CEREALS, Thomas James Smith, Fleet-street, 
London.—A communication from Rudolph d’Heureuse, New York. 
1686. Improvements in Hatcuways adapted for loading and self-trim- 
So detec James Davidson Kerr, Bishopwearmouth, Durham. 
1688, proved apparatus for use in Screwine SoLes on Boots and 
SuHogs, and for uniting other thicknesses of leather, Isodore Silver, 
Taverny Saint Leu, France.—A communication from Moise Mayer, 


1692. Improvements in apparatus for Wixpine, Unwinpina, and Currine 
Paper for printing and other purposes, Edward Edwards Colley, Dod- 
di: m-grove, Kennin,; Park, London. 

1694. Improvements in Coatrinc Metats and in apparatus employed 
therein, Edmund Morewood, Llanelly, Carmarthenshire, 

1696. Improvements in Coating Merats and in ap tus employed 
therein, Edmund Morewood, Llanelly, ens! 

1698. Improvements in Carts and Wacons, Julian Bernard, Norfolk- 
street, Strand, —— 


Yad 





700. Impr 'y for CrusHING, GRINDING, or PULVERIS- 

1nG, Henry Sunderland, Handsworth, Staffordshire. 

1702, hee ge trom in the manufacture of THreaps or Yarns, Henry 
Edw: Newton, cery-lane, London.—A communication from 
Frangois Delamere Deboutteville, jun., Paris. —2lst April, 1876. 

1704. Improvements in the manufacture of InpIa-RUBBER and GuTTa- 
PERCHA compounds, Bu Fixsen, St. Petersburg.—A communica- 
tion from Ludwig Danckwerth, St. Petersburg. 

1706. Improvements in Froors anti Roors for warehouses, mills, and 
other buildings, more espevially with a view of rendering them fire- 
resisting, and in the modes of constructing the same, George North~ 
croft, Liverpool. ? 

1708. Improvements in Lusricatine Cups, James Barbour, Belfast,—A 
communication from Andrew Coulter, Riga, Rursia. 

1710. Improvements in the construction of Weicuina Macuines and 
ScaLe Beams, William Beilby Avery, Birmingham. 

1712. Improvements in UmBrettas and Parasors, Edward Griffith 
Brewer, Chancery-lane, London. -A communication from George 
Byron Kirkham, New York. , 

1714. Imp ts in the treat t of Maxr or other materials 
employed in brewing, Alfred Blake, Newport, Monmouthshire. 

1716 es igtamaaas in Looms for weaving, George Smith, Huddersfield, 

orkshire. 

1718. Improved eonstruction and arrangement of apparatus for Grnt- 
RATING STEAM and economising fuel, Ernest de Pass, Fleot-street, 
—~ communication from Francois Coignet, Paris.—22nd April, 

1722. Improvements in Rotter Skates, Henry Malcolmson, Brighton. 

1724. Improvements in Rotter Skates, Henry Kesterton, Birmingham. 

1726. A new or improved REGISTERING ATTACHMENT or apparatus for 
skates, applicable also to other articles, the use of which it is required 
to indicate or record, Walter Alfred ae S net Holloway, 
London, and Henry Thomas Davis, Lewisham High-road, Kent. 

1728. Impr ts in the propulsion of Torrepogs, Farnham Maxwell- 
Lyte, Chancery-lane, London. 

1730. Improvements in Donkey Enoines and Pumps, Joseph Stennah. 
Southwark, London. 

1732. Improvements in hinery or apparat 
Fasrics, Frederick Glover, Wakefield, Yorkshire. 

1734. Improvements in Rockers for war and other purposes, John Mac- 
Donald, Kingston-on-Thames.—24th April, 1876. 

1736. Improvements in CHarrs and‘other seats, tables, or other surfaces 
or articles the height of which may be varied, Charles Wadman, Jamos- 
street, Bath, Somersetshire. 

1738. Improvements in Steam Pumps ay in valves used in connection 
therewith, Frank Pearn and Sinclair P“arn, Manchester. 

1740. Improvements in Service Cisterns and valves for regula tho 
supply of water for water-closets and other ae James King 
Blackie, Glasgow, and John Robertson, Govan, arkshire. 

1742, An improved method of Weavina Ficurep Patrerns on water- 

roofs or other union tweeds, George Henry Nussey, Leeds, and 
illiam Edwin Beaumont, Pudsey, near Leeds, Yorkshire. 

1744. Improvements in the construction of RoLLer Skares, Samuel 
a Carlton road, and Henry Heather Bigg, Wimpole-street, 

ndon. 

1746. Improvements in the construction of Raiways and in rolling 
stock to be used therewith, John Henry Joknson, Lincoln’s-inn-fields, 
Londen.—A communication from Roy Stone, Vandalia, New York. 

1748. An improvement in Pins, Alexander Melville Clark, Chancery-lanc, 
London.—A communication from Harry Mann Jenkins and Sees 
Baylis, New York.--25th April, 1876. 











for Fotutisa Woven 





with Mik, John Hooker, Upper Thames-street, London. 

1598. Improvements in instruments or apparatus for Mgasurine and 
Recorpixe the Vetocity of Air or other currents and the speed of 
vessels moving through water, Francis John Pastorelli, Piccadilly, 
London. 

1600. Improvements in machin or apparatus for Wrineina and 
Mancino, Bristow Hunt, Lincoln’s-inn-fields, London.—A communi- 
cation from William Gustavus Lewis, Framingham, U.S. 

1604. improvements in GoverNors or apparatus for regulating speed, 
John Henry Johnson, Lincoln’s-inn-iields, London.—A communication 
from Edouard Buss, Magdeburg, Germany. 

1606. Improvements in Rink Skates, James Alexander Richmond 
Morison, Westminster, London.—15th April, 1876. 

1610. Improvements in apparatus for ReauLaTine the FLow of Liquips, 
Henry Collet and Jean Baptiste Denans, Paris.—17th April, 1876. 

612. Improvements in machinery for Curtine, PLaNinG, or Dressina 
and Sawine Stone, SraTe, MaRBLe, and si r substances, W! 
‘Walton Urquhart and Joseph Lindsay, ee. 

1614. An improvement or geen in the manufacture of Hinaes, 
Thomas Priestland, Key Hill, Birmingham. 

1616. Improvements in the Fasreninos of Raits for Tramways and other 
similar light railways, Samuel Cocker, jun., Sheffield. 

1620. Improvements in Vatves for direct-acting engines, Alfred Vincent 
Newton, Chancery-lane, London.—A communication from Edward 
Purvis, New York. 

1622. Improvements in WHEELS or Rotiers for Rotter SKareEs, Alex- 
ander Cesar Frederick Franklin, Brighton. 

1624. An improved mechanical arrangement for AciTaTine the ConTENTS 
of Cuemicat Vats, Pans, or Furnaces, which arrang t is applicabl 
to other purposes, Thomas Bell Lightfoot, Walker, Northumberland. 

1626. An improved apparatus for Koap TRAVELLING, Joseph Harris, 
Aston, Warwickshire. —18th April, 1876. 

1630. Improvements in Hor Water Disues and such like vessels, James 
Burford, Richmond, Surrey. 

1632. Improvements in SteAM Bor.eRs and in apparatus connected there- 
with, Thomas Black, Liverpool. 

1636. Improvements in apparatus to be used in Towrmne, and also in 
anchoring ships and vessels, part of which invention is applicable also 
to windlasses, capstans, winches, and crane barrels, Wi Munton 
Bullivant, Fenchurch-street, London. 

1638. Improvements in machinery or apparatus for BurLp1ne and Fixine 
the Hzexs of Boots and Sxogs, John Blakey, 8. 

1642. Improvements in RaiLway CaRRIAGE Lamps, William Perkins, 
Am; -square, London. 

1644. Improvements in Sasu Bars for Greennouses and other structures. 
William Bowman and Jehn William Macadam, Battersea Park, Surrey, 

1646. Improved method and apparatus for Removine Moisture from 
Woo. and similar substances, James Millen Dick, Buffalo, New York. 
—19th Apru, 1876. 

1648. Improvements in Sarety Vatves, Robert Findlay, Glasyow. 

1650. Improvements in Rouver Skates, Edward Burstow, Queen-street, 

Ch de, London. 








of Iron, William Haselwood Carmont, Cyclops Ironworks, Op 
near Manchester. 

1502. Improvements in apparatus employed in various processes where 
INFLAMMABLE O1L8 are used, Charles Moseley, Manchester. 

1504. Improvements in Packine suitable to be employed in packin 
steam engine glands, and in the method of as suc 
packing, Thomas Ramsden Shaw, Pendleton, I hire, and John 
Baxter, Manchester. 

1506. Improvements in Sprincs for Ramway Carriages and other 
similar purposes, William Henry Andrew, Sheffield. 

1508. Improvements in or applicable to Doors and Winpows, George 
Ritchie and James Hawkins, Hounslow, London.—8¢th April, 1876. 

1510. Improvements in Miners’ SaretTy Lamps, John Davenport Shake- 
spear, sgate, Kent. 

1512, An improvement in Bott Fasteninos, Thomas Beall, Willow Walk, 
Crouch End, ion. 

1514. — in the construction of Hats, James Wood, Burnley, 
Lan ire. 











1652. Improvements in Trusses, Carl Pieper, Dresden, Saxony.—A com- 
munication from Car Seidel, Hanover, Prussia. 

I facture of ORNAMENTAL TEXTILE Faprics, 
ton-buildi London.—A commu- 





1654. Impr ts in the 
William Morgan-Brown, 5 Pp 
nication from Samuel Barlow, Lawrence, U.S. 

1656. Im ements in WHEEL or ROLLER SKATES, John Solomon John- 
son, Milton, Kent.—A communication from Charles Carr, Melbourne, 
Australia. 

1658. An improved Hor Arr Apparatus connected with steam boilers, 
Charles Pottier, New Bond-street, London. 

1660. Improvements in PiLovens, James Buckingham, Launceston, 
Cornw: 

1664, Improvements in and spplicaite to Storrerine Bort.es or other 
receptacl taining liquids, whether gaseous, arated, or otherwise, 
Howard Busby Fox, Oxton, Cheshire. 

1666. Improvements in Ramway Ports or Switcues, Stephen Charles 
Best, St. German’s, Norfolk.—20th April, 1876. 


+h 








1750. Impro ts in the application and adaptation of Woop Fisre and 
wood pulp to the manufacture of various useful and for various useful 
pu , James Noad, Salisbury-street, Strand, London. 

1752. Improvements in machinery for Binpinc and Wrtrine hat and 
bonnet shapes, Noah William Mitchell, Devonshire-street, London. 

1754. Improvements in the method of and in apparatus for excavating or 
elevating Sanp, GRAVEL, Mup, and other matters, Frederic William 
Reeves and Frank Henry Beattie, Newport, Fifeshire, N.B. 

1756.. Improvements in Rotter Skates, William Henry Pinder, Leeds. 

1758. Improvements in Sprine Hinees, John Harrington, Ryde. 

1760. Improvements in the facture of ling Pors and Stanps 
used in tin works, John Francis, Llanelly, Carmarthenshire. . 

1762. Improvements in Woop Screws and screw-drivers, and in ma- 
chinery for manufacturing such screws, William Robert Lake, South- 
a London. — A communication from Edwin 
Adelbert Leland, New York.—26th April, 1876. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

1874. Improvements in the art of transmitting and analysing MusicaL 
IMPRESSIONS or sounds beige gece and in ap tus for so trans- 
mitting and analysing such sounds, George Tomlinson Bousfield, 
Sutton, Surrey.—A cummunication from Elisua Gray, Chicago, U.8.— 
4th May, 1876. 

1895. Improvements in ATomisERS or apparatus for diffusing liquid 
perfumes, William Robert Lake, Southampton-buildings, London.—A 
communication from Thomas Jefferson Holmes, Boston, U.8S.—5th 
May, 1>76. 

1905. Impr ts in the facture of Woop Screws, and in 
machinery therefor, William Robert Lake, Southampton-buildings, 
London.—A communication from Charles D. Rogers, Providence, U.S. 
—b5th May, 1876. 

192v. An improved method and goes for preserving Mzar for trans- 
——— and storage, Kennard Knott, Russell-square, London.—sth 
May, 1876. 

1952. Improvements in railway carriage Ax.Es, William Clark, Chancery- 
lane, London.—A communication from George Washington Miltimore, 
Janesville, U.S.--9th May, 1876. 








Patents on which the Stamp Duty of £50 has been Paid. 


1662. Boots and SHogs, John Lanham, Parkside-street, Battersea, 
Surrey.—8th May, 1873. 

1671. Lamps, William Poole, Lewisham, Kent.—8th May, 1873. 

1685. TuRN-TABLEs, Charles Denton Abel, Southampt 
Chaacery-lane, London.—0th May, 1873. 

1741. Maonesta. Robert Stirling Newall, Washington Chemical Works, 
Newcastle-on-Tyne. —13th May, 1873. 

2778. Treatina Zinc AuLoys, James Wright, Gresham House, Old Broad- 
street, London.—2ist August, 1873. 

1734. Percusstve Enoines, John Darlington, Col street-buildings, 
M te-street, London.—13th May, 1873. 

1736. MeTaLiic ALLoys, Alexander Parkes, Gravelly Hill, near Birming- 
ham.—13th May, 1873. 

1744. Steam BoiLers, John Botterill, John Botterill, jun., and Robert 
Wolstenholme, Leeds, Yorkshire.--13th May, 1873. 

1774. Raitway S1pinos, Harry Footner, Drewe Station, Chester.—15th 


May, 1873. 
1765. ScrEwino TACKLE, Joshua Heap, Oldham, Lancashire.—14th May, 
1878 


1731. Horse-Hors, John Lake Baker and Thomas Newton Cox, Hargrave, 
Northamptonshire,—12th May, 1873. 
1782. Raising or ELevatino APPARATUS, Percy Keen, Cole’s Upper Wharf, 
Thames, Surrey, and John Dence, Mark-lane, Surrey.—12th May, 
1873. 
1735. Workine Rattway Brakes, &c., Charles Denton Abel, South 
lane, London.—13th May, 1873. 





buildings 
BPs 








ampton-| dings, -lane, 
1787. Wuexxs, Robert Hadfield, Sheffield, Yorkshire.—16th May, 1879, 
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1811. Sream Onrver, John Pickup, Waterfoot, Rossendale, Lancashire.— 


19th May, 1873. 
1869. VarnisHes, Miles Williams, W: Lancashire.—23rd May, 1873. 
1745. Cy.inpers, George 4 London, and 
Ww opkins, Islington, London.—13th May, 1873. 
1749. Looms for Weavine, Edward Pri Howard Vaughan, Chancery- 





shire.—1l5th May, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 

1409. Inow and Steet, Francis Charles Knowles, Lovell Hill, Berkshire. 
—8th May, 1869. 

1442. VenTiLators, Baldwin Latham, Westminster-chambers, West- 
minster.—1lth May, 1869. 

1 Von, James Baird Handyside, Glasgow, Lanarkshire, N.B.— 
12th May, 1869. 

1455. Winpow Sasues, &c., Thomas Bullivant, Ledbury-road, Bayswater, 
London.—12th May, 1869. 

1575. Ores, Charles William Siemens, Great George-street, Westminster. 
—2lst May, 1869. 

1598. Steam Encixe Governors, &c., George Salt, Saltaire, Yorkshire, 
and William Inglis, Bolton, Lancashire.—24th Moy, 1869. 

1899. Encines, William Robert Lake, Southampt ildi 
2ist June, 1869. 


Notices of Intention to Proceed with Patents. 
1155. Game of Sx1ut, John Francis Leigh Clare and George Lamb Camp- 
bell, Wigan.—17th March, 1876. 
1166. Fence, &c., Joseph Smithson Thompson and William Thompson, 
Woxford.—18th March, 1876. 
1188. SD gd or Tacks, James Runnett and William Walter Finch, 


ge he ige. 

1191. Tins or Recerpracies for Preservep Foon, &c., John James Lundy, 

enhall-street, London. 

1197. Umpreia, &c., Covertnes, John P. Onderdonk, C 
Philadelphia, Penneylv: U.S.—20th March, 1876. 
1220. Heatina, Roastino, and Caucininc Ores, &., Ebenezer Timmins, 

Runcorn. —22nd March, 1876. 

1294. Divixe Hemets, &c., William Coppin, Park House, Camberwell 
New-rvad, Surrey.—25th March, 1876. 

1302. Gas, William Turner Carpenter, West Minster.—27th March, 1876. 

1325. Skates, James Carpenter, Upper Belle Vue-terrace, Southampton.— 
28th March, 1876. 

1339. Mariner's Compass, Sir William Thomson, Glasgow College, N.B. 

1342. Prerarinc Paper, &c., for Distnrectine Purposes, George Alex- 
ander Keyworth, Hadleigh House, Hastings.—29th March, 1876. 

1376. Revotvine Surraces, &c., William Ireland, Buckhaven, N.B. 

1378. Leno Curratns, &c., William M‘Farlane and Andrew M‘Pherson, 
New Milns, N.B.—80th March, 1876. 

1386. Mov.pine Pires, &c., Henry Sharp, Loseley Hurst, Bournemouth. 
—3lst March, 1876. 

1419. Fux., Thomas Lane, Grove Park West, London.—lst April, 1876. 

1431. SMooTHiNG Irons, Robert Reid, Glasgow, N.B.—4th April, 1876. 

1460. CLippinc Apparatus, Henry Winchcombe Bentham, Waterloo-road, 
Surrey.—5th April, 1876. 

1499. Gas, Kenneth M‘Leay Phin Louttit, Greenwich. 

1501. WatrrPrRoor PackinG MaTeriA.s, Charles Moseley, Manchester. 

1503. Sprnnivo Woot, &c., James Hollingworth, Dobcross. 

1505. Treatine Horns and Hoors, David Stewart, Aberdeen, N.B. 

1509. Wueexs, John Rayner Banks, Bristol. —8th April, 1876 

1513. Heatrsc Apparatus, John Cammack and Alexander Walker, 
St. Helen's —L0th April, 1876. 

1543. Boots and Suoes, Benjamin Joseph Barnard Mills, Southampton- 
pee! London.—A communication from Robert 8. Manning.—11th 

pril, 1876. 

1565. Roc_er Skates, Arthur Underhill, Middle Temple-lane, London. 

1581. Tramways, Henry Percy Holt, Royal Insurance-buildings, Leeds.— 
13th April, 1876. 

1607, RatLway Covup.incs, William Robert Lake, Southampton-buildings, 
yg communication from Alfred Buckingham Ibbotson.—i5th 

pril, 1876. 

1631, Licutinc Ramway Carries, &., David Laidlaw, Glasgow, N.B. 
—i9th April, 1876. 

1675. Weavinc, Samuel O'Neill, Strand, London. 

1687. Carckino Recerrrts, &c., of Montes, Ezra Lofts, Cambridge. 

1697, Frurerine Water, John Henderson Porter, Lavenham. 

1701. Rotter Skates, James Nicholas Donnaven, Northumberland- 
square, Dublin, Ireland. 

1703. Macaine Guns, William Robert Lake, Southampton-buildings, 
London.—A communication from Fortune L. Bailey.—?Ist April, 2876. 

1713. Steam Evxornes, Thomas Black, Glasgow, N.B. 

1719. Parer-curtino, &., Macuinery, William Robert Lake, South- 
ampton-buildings, London.- A communication from Walter Scott.— 
22nd April, 1876. ‘ 

1764. Avromatic Sianau Buoy, Alexander Melville Clark, Chancery-lane, 
a communication from John Mervin Courtenay.—26th April, 

876. 

42, Lamps, James White, Ridgeway, near Plymouth.—4th January, 1876. 

47. SIGNALLING, Benjamin Smith, Camden-road, London 

52. Evecrric Batrery, Frank Darkin, Queen Victoria-street, London.— 
A communication from Jose Santiago Camacho.—5th January, 1876. 

58. Inpexinc Books, &c., William Morgan-Brown, Southampton-build- 
ings, London.—A communication from Luciano Matute. 

60. Bicycres, Josiah Jackson, Coventry. 

69. WaTerProorina LEATHER, &c., Alexander Browne, Southampton- 
buildings, London.—A communication from Louis Dissés-Leroy.—6th 
January, 1876. 

71. Pavine Buocks, Ely Dyson, Halifax. 

73. Press, Charles Barlow, Southampton-buildings, London.—A commu- 
nication from Thomas Cook. 

74. Ratbway Car Ax es, Charles Barlow, Southampton-buildings, 

__Jondon.—A communication from Theron Solymon Eugene Dixon. 

75. ConcreTe Biocks, &c., Charles Barlow, Southampton-buildings, 
London.—A communication from Thomas Cook. 

81. Picments, Henry Knight, Kingston-upon-Hull. —7th January, 1876. 

92. Mrxuxa, &c., PuLverous Susstances, Edward Cowles, Hounslow. 

95, CoupLines for Suartina, Archibald Thomson, Southampton. 

96. Boots, &c., Edward Charles Vickers, Wandsworth. 

97. WaLkine Figures, Seraphicus Francis Pichler, Great Portland-street, 
London.—sth January, 1876. 

106. Castine Coprrr, &c., William Webb, Smethwick.—A communication 
from John Turner, —10th Jonuary, 1876. 

121. Steam and Water Taps, &c., George Maule Marchant, Huddersfield. 

122. Looms for Weavine, Henry Edward Newton, Chancery-lane, London. 
—A communication from Louis Schénherr.—1l1th January, 1876. 

126. Cruet, &., Frames, Samuel Neville, Gateshead. 

129. BREECH-LoaDING SMALL Fire-arMs, Thomas Perkes, Duck-lane, 
Soho, London.. 

133. Fire Extincuisuer, John Imray, Southampton-buildings, Chancery- 
lane, London.—A communication from James Lancelot Hastings and 
William Henry Hastings.—12th January, 1876. 

138. Lawn Mowers, John Hartley and Zaccheus Sugden, Atlas and 
Premier Works, Halifax. 

145. Reapinc, &e., Macntnes, Edward Primerose Howard Vaughan, 
Chancery-lane, London.—A communication from the Johnston Har- 

vester Company.—13th January, 1876. 

157. Tap, Thomas Howarth, Rufford.—14th January, 1876. 

170. Surriytnc Fuet to Furnaces, Michael Hoiroyd Smith, Halifax. 

171, Frpre Macuiyes, Thomas Ryder, Blackburn.—15th January, 1876. 

7 Sewine Macuines, Mark Charles Denne, Deptford.—18th January, 

876. 

248. WHEELS, James Bowron, jun., Stockton-on-Tees. —A communication 
from James Bowron, sen.—2l«t January, 1876. 

290. TricycLe VeLocirepeEs, John Henry Walsh, Putney. 

205. SHEARING, &c., Bor.er Pirates, Alexander Melville Ulark, Chancery- 
lane, London.—A communication from Ebenezer Fisher.—25th January, 


Melville Clark, Chancery-lane, London.—A com- 
phen Arnold Jenks, 
_ arerneers Macungs, Thomas Edwin Craven, Leeds.—26th January, 
876 








gs, London.— 








street, 





O10, 
305. Gates, Alexander 
ication from St 





6. 
teed Iron, &c., Clément Verdié, Firminy, France.—lst February, 
576. 
412. TicTinc Barrexs, John Jennison, Wilmslow.—2nd February, 1876. 
i. Corriy, &c., Hanpves, William Garrad, Birmingham.—9th Fi 
16. 
657. Botts, John Fulton Miller and David Robb, Glasrow, N.B.—17th 
February, 1876. 
794. Rock Borino, &c,, Herbert Newton Penrice, Hatficld. — 25th 
February, 1876. ‘ 
840. Foo Stonats, William Worthington, Wigan.—29th February, 1876. 
68. Dry GasMeTens, William Smith, Kennington.—6th March, 1876. 
1050. PHotograraic Apparatus, Alexander Melville Clark, Chancery- 
Jane, London.—A communication from William Alexander Brice.—10th 
March, 1876. 
1289. BorrLes, Thomas Rule, Gilesgate.—25th March, 1876. 
1806. PreParino Cuay, Charles Ford, Bishopton.—27th March, 1876. 
1404. Mitk Cans, William Poole, Thurstun-road, Lewisham. 
1408. Preumatic Brake Apraratus, Edward Tyer, Old-street, Finsbury, 


London. 
1411. SypHon Taps,|Henry James Cole, Wandsworth-road, Surrey.—lst 
April, 1876. ry ey y-—1si 


TY, 





ug. ye &c., Edmund George Johnson, City-road, London.— 
. net aoa for Lamps, &c., James Craig, Belfast, Ireland.— 
pre, . 
1469. Storprers for Borries, William Henry Sinnatt, Francis Sinnatt, 
and Thomas William Lingard, Manchester.—6th April, 1876. 
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ABSTRACTS OF SPECIFICATIONS. 


3717. Pcaitixa, Fo.prsc, anp Finisnine, F. Rath, Goldsmith-street.— 
Dated 26th October, 1875. 
This invention has for its object improvements in we pen! and 
apparatus for plaiting, folding. and finishing woven and other fabri 
itable for trimmings for wearing apparel and other like purposes. In 
ification of letters patent granted to the said Ferdinand Rath 
28th June, 1871, No. 1688, machinery is described for plaiting an 
folding woven and other fabrics by first pers the fabrics between a 
pair of rollers having ratchet formed teeth or grooves cut or formed 
thereon, which first crimp or crease the fabric preparatory to folding or 
ironing such folds down by hand labour. According to the present im- 
vements, after the fabric is crimped or into folds by passin, 
tween a _ of rollers, it is conducted on to a traveliing endless ban 
of india-rubber, leather, linen, cloth, velvet, felt, composite, or other 
suitable surface or material, which carries it under a roller covered with 
either of the above-mentioned materials (or it may be a heated metal 
roller), which will take hold of and gather in the folds as they are pre- 
sented to the surface of the roller, by which they are pressed down tosuch 
a degree that the fabric can be passed between a pair of rollers to further 
compress and secure the folds. The creased fabric may either be finished 
by ironing or by ing it between heated rollers or surfaces, or under 
and between a roller and a heated surface. The series of machines may’ 
either be worked separately or be combined. 
3719. MusicaL InstruMENTS, C. Brown, Glasgow.—Dated 27th October 
1875. 








the s) 
da’ 


The feature of novelty which constitutes this invention is the new 
or improved key-board, arran and constructed in the manner 
described. 


3720. Utitisine Fuirnts, 7. P. Carmody, Knockholt.—Dated 27th October 
1875. 


The features of novelty of this invention consist in constructing blocks 
for building and other purposes in the following manner:—At the 
bottom of a mould are placed and suitably arranged snapped flints or 

bbles with the broken face downwards and united by means of Port- 
Bind cement, on the top of which is placed concrete. The block is finished 
off by a layer of Portland cement and sand, when it is allowed to set, 
taken out of the mould and left to dry. 

8721. Curtarx Banps ror Winpows, J. Edinett, Long Acre.—Dated 27th 
October, 1875. 

The feature of novelty of this invention consists in constructing curtain 
bands for windows of flat glass of any suitable length, width, or shape, 
and gilding, silvering, or bronzing one side thereof. These bands are 
then cemented on to bands of wood or other rigid material of the same 
dimensions and shape. Hooks or other suitable appliances are then fixed 
at each end of the band of wood for holding the rod to which the curtain 
is suspended, or for attaching the strings thereof. 

Smoxy Cuimyeys, J. H. Tarrant, New Kent-road.—Dated 27th 
October, 1875. 

The feature of novelty of this invention consists in fixing outside and 
around cylindrical or other ~— chimney pots, vertical tubes opened 
at the bottom or lower part of the said chimney pots and closed at the 
top. Ata little distance from the closed ends of the said tubes openings 
are provided which place the tubes in communication with the inside of 
the chimney, The object of the said tubes is to form flues into which 
the wind will enter by the opening at the bottom and come out inside 
a anne, thus causing a strong draught which carries off the smoke 
rapidly. 

2723. Rerrs, Cuatns, on Bects ror Drivinc Macutnery, M. J. Roberts, 
Bath,—Dated 27th October, 1875. ‘ 

This provisional ification describes the placing of an auxiliary drum 
in front of each of the drums round which the driving rope passes, 
and the lapping of the rope once or oftener round both the main and 
auxiliary drums before leading it off to the other main drum, also the 
inclining of the axis of one or moreof the drums to the axis of the others, 
so that they may not be Hiel to each other. The primary object of 
the invention is to prevent slip and the riding of one coil or lap of the 
— upon another coil or lap or the creeping of the rope to one side of the 

rum, 

3724. Arriyinc Lamps To Sewinc Macutyes, F. M. Willson, Liverpool. 
—Dated 27th October, 1875. 

This invention consists, First, in a socket fixed to or into the table. 
Secondly, ina sliding pillar therein regulated by a set screw. Thirdly, 
ina ial arm extending out horizontally from the top of said pillar. 
Fourthly, in a link or series of links attached thereto with joints 
admitting of free lateral play. Fifthly, in the lamp and reflector 
attachments fixed to and forming part of the last of these links. 


8725. Pouisuinc Neepies, V. Milward, Redditch.—Dated 27th October, 
187. 

This invention consists of machinery in which are combined a series 
of pairs of slow rotating carrying rollers situated side by side, by which 
the needles are = | through the machine, a reciprocating carrying 
plate sliding backwards and forwards at right angles to the advancing 
motion of the needles for supporting and rotating the needles, and a 
series of polishing rollers or buffs for polishing the needles. The acting 
portions of the polishing rollers work through slots in the carrying plate, 
a polishing roller being situated between but below two puirs of feedin, 
rollers. By the operation of the feeding rollers, reciprocating plate, an 
polishing rollers, the needles are carried through the machine rotated and 
polished. A feeder is described for feeding the needles to the front pair 
of feeding rollers. 

3726. OutsipeE Srats ror Tramway Cars, G. H. Sinith, Finsbury.—Dated 
27th October, 1875. 

The object of this invention is to protect the seats from rain when 
unoccupied, and consist in mounting them on a horizontal axis and 
arranging a spring so as to act on the seats and cause them to rise 
—, into a vertical position when persons alight from the 
vehicle. 

3727. PortaBte MaGNetic Appliances IN MaGnetTo-THERArevtics, 7, 
Welton, Grafton-street.—Dated 27th October, 1875. 

This invention consists of charging steel, alloys of iron or steel, or steel 
covered with metal, to prevent the oxidisation of the steel, which the 
inventor designs to afterwards magnetise and make into various articles 
for the cure of diseases. 

3728. Steam Borers, J. Twihill, Manchester.— Dated 27th October, 1875. 

This invention consists, First, in having water heaters for steam boilers 

posed of rectangular blocks of vertical or angled pipes erected on one 
or both sides of a main return water current filter pipe ; with the lower 
ends of each set of pipes jointed to lower horizontal connecting pipes, 
and the upper ends to branches on the upper connecting horizontal pipes; 
both these upper and lower PP being connected by one main branch to 
the upper and lower part lof the return current filter pipe. The cold 
water is fed in at the level of the lower horizontal connecting pipes, and 
led to and from the boiler to the upper and lower outed did return 
current pipes above the filter part, to give a return current from the 
lower part of the boiler. The sludge blow-off pipe from the lower part of 
the filter is carried back through below the steam boiler, and hasa small 
close chest fitted in it, open at top into the middle part of the boiler 
bottom, with its lower — end led into the chest from a large filter- 
shaped mouth at the surface of the water for collecting and d 








ing off 
the scum down into the chest. This chest would also collect the heavy 








down ; so 

pass along to heat the boiler, and the 

production or escape of smoke is thus effectually prevented. 

3729. Preservinc Meat, P. Jensen, Chancery-lane.—Dated 27th October, 
1875. 


Treating fresh meat with an alcoholic solution of salycilic acid in a 


thi g 
nothing but flame and hot fire 


vacuum, then freezing it in tins, and hermetically closing them by means 
of elastic covers. 
3730. Lockine Screw Bouts anp Nuts, H. Carlisle, Throgmorton-street. 
— Dated 27th October, 1875. 
To prevent screw nuts from working loose the inner face of the nut is 


furnished with grooves passing across it between the outer sides of the 
nut and the central hole. In the surface Ww) the nut is to be 
screwed one or more ves or indentations are also f , which as the 


nut is screwed up coincide in succession with the grooves in the nut. 
When the nut has been screwed up and one of the grooves in it brought 
to coincide with an indentation in the surface against which the nut is 
being screwed, a pin of metal or other material is'driven into the channel 
formed by the coinciding grooves. 


3731. Srorrers, D. Rylands, Ardesley.—Dated 27th October, 1875. 

This invention mainly consists of a clip, strap, band, or wire fitted 
round the neck of bottle, to which two arms are secured, to which said 
arms other arms are attached, which latter arms are secured to a clip, 
strap, band, or wire fitted to the rye? or cover for the bottle or other 
article. Instead of being secured to clip, strap, or band on the ae 
the arms are constructed so as to rise and project over the top of the 
stopper, and when in proper position resting in a groove formed therein. 
The stopper on the under side is furnished with a washer, to hermetically 
close the bottle. The arms fitted to clip round the neck of bottle may be 
united and rest against the neck, and, if desired, a projection is made on 
the bottle, so as te retain the arms so connected, 
$3732. Suretyinc Heatep Air 7. Waller, Fish-street-hill.— Dated 27th 

October, 1875. 

This invention mainly consists of fitting, say, to a kitchen range a 
heat-generating chamber distinct in itself, but forming part of the 
range, cold air entering from outside, and from said chamber hot air 
pipes run to the various aj ments or parts of the house or building. 

uitable vaives are used te let on or shut off the heat, and also for regu- 
lating the temperature. Hall stoves and such like are constructed with 
double descending heat and smoke passages. 
3733. Two WHEELED Veunicies, H. J. Walduck, Manchester.—Dated 27th 
October, 1875. 

This invention consists in dispensing with the sides, roof, and front of 
hansom cabs, and in making the body with only the seat for passengers, 
and the back to which the driver's seat is fixed as usual. In these im- 
proved cabs, which the inventor calls the ‘‘ Triumph cab,” the reins are 
supported by a light standard, mode of Bessemer steel or other metal. 


3734. Sroppertne Bort.es, L. Vallett, Liverpool.—Dated 27th October,1875. 
This invention consists in a novel form of cap or cover, which is made 
of Britannia metal, tinned metal, or other suitable metal, glass, earthen- 
ware, or other suitable material. This cap or cover is made dome-shaped, 
convex, or conical, with a flat apex. The cap is provided with an orifice 
or aperture in its centre, which serves to admit the head or upper portion 
of an internal stopper. The cap is made of size to suit any bottle, and so 
as not to necessitate any = al form of neck, Where the cap rests, or 
fits upon the mouth of the bottle, it is provided with an india-rubber, 
cork, leather, or other suitable packing ring. The cap is held on to 
the neck of the bottle by a female screw thread, which is formed on the 
cap and takes on to a corresponding thread on the bottle neck, or on toa 
washer round the bottle neck, or the cap may be fastened to the bottle 
neck by a wire. 
3735. Treapce Action ror Sewinc Macuines, J. Steele, Sparkbrook, and 
F. Cocks, Birminghant.—Dated 28th October, 1875; 

For the purposes of this invention the inventors provide a disc of 
metal, which, towards its outer periphery, is grooved. Within this 
groove is caused to work a pair of links, the one ends of which have a 
common centre in the said disc, the other ends being connected by two 
separate connecting rods to the treadle, by means of which motion is 
given to the machine. 

3736. Wuert Tires, H. C. S. Dyer, Westhope.—- Dated 28th October, 1875. 

According to this invention a cylindrical blank, equal in length to the 
width of a number of wheel tires, is placed upon a roller, which is then 
forced by hydraulic or other pressure against rolls having grooves corre- 
sponding to the configuration of a number of wheel tires side by side, so 
that a correspondi figuration is imparted to the blank at the same 
time that it is rolled out to the required diameter. The blank is then 
divided into the none tires either in the operation of rolling or by 
cutting in a lathe afterwards. 

3737. TRAVELLING Baos, M. Wolfsky, Pilgrim-street.—Dated 28th October, 
1875. ~ 

On each end of the board is fixed a metal casing, and to each casing is 
attached two of these standards working on hinges, the standards being 
caused to project at right angles to the board by means of flat springs 
inserted in the casing. 

3738. Canpte Wick Yarn, W. F. Hill, New Mills, Derby.—Dated 28th 
October, 1875. 

According to this invention, the fleece from the doffer of the cardin 
engine is divided eae into slivers, which are led over an 
between revolving rollers to a rubbing apparatus, which rolls and con- 
denses the several slivers into a sufficiently cohering condition, 

3740. Sinxine Pit Suarts, W. Galloway, Paisley.—Dated 28th October, 
1875 





vw 

This invention comprises improvements whereby apparatus used in 
sinking pit shafts is rendered more efficient, expeditious, and safe in use, 
and the operation generally facilitated, and consists Ts provid- 
ing suitable guides and accessory details arranged to meet the peculiar 
circumstances of a variable depth from the surface. 

3741. Lupricatine Srinvies, J. Walker and G. Pickford, Oldham.—Dated 
28th October, 1875. 

This invention is applicable to that class of shines used for spinning 
cotton and other fibrous substances, called self-acting mules and twiners, 
and consists of a simple apparatus — to the bolster rail of the 
spindle carriage in such machines, for the purpose of supplying tallow, or 
a mixture of tallow and blacklead, or soapstone, or other solid or semi- 
solid lubricant, to the spindle immediately above the bolster rails. 

3742. Stor Vatve ror Steam Pires, W. R. Pether, Battersea, and 
W. J. Hesketh, Putney.—Dated 28th October, 1875. 

The invention is chiefly designed for instant hutting off the 
steam pipe from a marine or other boiler in the event of failure of any 
part of the engine, and consists of a cap to close against the open end of 
the steam pipe within the boiler, fitted to work on suitable guides, and 
connected to a lever arm fixed on a spindle, on the outer end of which 
spindle a lever handle is mounted, On releasing this handle the valve 
will be immediately released. 

37438. Hrxoinc Raitway CarriacE Doors, A. IM. Clark, Chancery-lane.— 
Dated 28th October, 1875. 

The invention consists, First, in making the edges of the door and 
frame the one concave and the other convex, so as to turn one upon the 
other, the two being held in contact by hinges of peculiar construction, 
Secondly, in the application of a movable guard or shield extending the 
whole height of the door frarne, at the opposite side to the hinge, and 
covering the same when the door is open, 80 as to prevent the insertion 
of the fingers and injury to the same on closing the door. 


8744. CLeanine Seep, J. L. Catchpole, Framsden, Sujfolk.—Dated 28th 
October, 1875. 

This invention relates to improvements on the apparatus described in 
the specification of a former patent granted to the inventor and others, 
No. 612, in the present year. In place of the sloping shelves of the appa- 
ratus being fixed one below the other, as described in the specification 
of that patent, he mounts each of the shelves in such manner that they 
can be slid to and fro nearly in a horizontal line, so that the open vertical 

e between the shelves may be increased or diminished. He also at 
the same time carries the shelves in such manner that as they are slid 
one from the other to increase the open vertical space between them, 
that the downward inclination of each shelf may be deereased. He also 
combines such sliding shelves with apparatus, by which the several 
shelves may be moved simultaneously to bring them to the required posi- 
tions for sorting grain of different sizes. 
$745. Fresninc Macuines, W. £. Bale and W. Wrest, Leeds.—Dated 28th 

October, 1875. 

Belt carrying cutters or scrapers travel horizontally between two 
parallel drums. Below belt there isa beam carrying tlie hide or skin 
which is brought up to the cutters, and being moved radially, the cutters 
temove the fleshy substance. 

3746. Pristine Textite Fasrics, L. Godefroy, Puteauz, near Paris— 

Dated 28th October, 1875. 

This provisional specification descrives the production of mixed effect; 
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THE ENGINEER. 








pee attendants situate at opposite sides of the machine in dividing up 
bis ne 





; a dotted or other ground d upon one or both sides of the 
ne the same by steam, by cn deliing ona dressing 
A second design may be su’ on the first, or the printing can be 
applied to the threads in skeins or to the warps. 


8747. Syruons, R. Field, Cannon-row, Westininster.—Dated 28th October, 
1875, ; 


This invention relates to syphons for the intermittent discharge of 
tanks, as described in the specification to patent No. 3848, of 187z, and 
consists in oe the discharging limb of the syphon so ta 
small quantity of liquid flowing over the bend descends clear of the sides 
of the limb, rendering it more effective in displacing the air and in pro- 
viding the discharging trough with a secondary syphon, so as to empty 
the trough when the main syphon ceases to act, and thus unseal the dis- 
charging mouth of the latter; or a syphon trap is used in place of the 
disc! g trough and small syphon. 

3'748. Sarery ArpaRatus For Lirts or Hoists, J. Stannah, Southwark.— 
Dated 28th October, 1875. 


This invention relates to improvements for pevetion the sudden 
descent of the cage and balance weight of lifts or hoists in case the lifting 
rope or chain breaks or becomes detached. For this purpose a light rope or 
chain is connected from the balance weight of the lift or hoist to a series 
of eccentrics or cams mounted on axes attached tothe box, cage, or plat- 
m0 


7 ing their respective quotas of the moulded bricks, tiles, or 
pes. 
3769. Apsustinc or Sewine Macuine Neepiss, R. Mothersill, Surbiton. 


—Dated 29th October, 1875. 
The invention ists in d mode of constructing the needle 
placed in 





pee 
and needle-bar so as to render it impossible for the needle to 
any other than its proper position. 


3770. has sgh Paper, F. D. Ward, Belfast.—Dated 29th Oclober, 


1875. 

The object of this invention is tc manufacture protective paper on 
which safety cheques, bills, notes, and other documents may be printed, 
so that any writing thereon shall not be expunged or obliterated without 
detection, : 

3772. Tram Sicnatuune, J. W. Wood and W. H. Shakespear, Liverpool. 
—Dated 30th October, 1875. 

A battery and electric bell in the guard’s van and also on the engine 
The negative age of both batteries are connected together through the 
draw bars. By an ingenious arrang t the two circuits can be made 
complete, and the two bells ring either by the train breaking apart, a 
carriage running off the line, or any one ig ® signal cord. 

3773. Desions, H.S. Paget, Potters Bar.— Dated 80th October, 1875. 








form, in suchfmanner that if the main lifting r or chain becomes 
detached or broken, the box, cage, or platform remain pended, 
owing to the eccentrics or cams being caused to bind st the guides. 
The eccentrics or cams are pi ted from binding when the lift is in 





proper working order. According to another part of these improvements 

one or more cams, tumblers, or eccentrics, and a like cord or chain are 
tached to or combined with the balance weight in such manner that, in 

the event of the main rope or chain breaking, the balance weight will be 

prevented from falling. Or the same object may be obtained by making 

the additional rope or chain sufficiently strong to bear the weight of the 

bs a weight in case the main lifting rope or chain breaks or becomes 
etached. 





8750. AerateD WATER FOR THE Propuction or Steam, 7. H. Riches, 
Cardif,—Dated 28th October, 1875. ° 
This invention relates to the employment of air combined with water 





for the generation or production of steam in steam boilers. The main 
object of the said i tion is to ise fuel in the working of loco- 
motive and other engines. 


8751. Borrtes anv Stoppers, 7. Sutcliffe, Barnsley, and J. Fewings, 
Bridport.—Dated 28th October, 1875. 

The novelty in the bottle consists in providing it with an annular 
indented ring or recess at any portion of the internal or external surface 
thereof between its base and neck, which forms a ledge on which the 
stopper rests when the contents are wn | poured therefrom, and also in 
dispensing with tools or tongs to form the internal ridge or seating for 
the stopper and the exte’ ring or head of the bottle. The bottle is 
cast by blowing in a mould, so as to form the internal ridge, and the 
ring is afterwards cast on by the bottle maker. The stopper is made 
bobbin shaped, its flanges being somewhat less in diameter than the 
orifice of the bottle formed by the shoulder in the internal construction of 
the neck. When the stopper is in the bottle an india-rubber tube is 
forced over the same between the flanges, to form a yielding swell some- 
what larger than the internal orifice of the neck. Modifications of this 
stopper are made, and a bottle with screw stopper and valve is included. 
3752. Prerarina Corton, J. Oliver, Manchester.—Dated 28th October, 

1875. 


This invention relates to clearers, and is designed to prevent knotty or 
soft parts of the yarn from being wound, 


3753. Rorary Enatnes, J. Monteith, .Carstairs.—Dated 28th October, 
1875. 


This improved rotary engine consists mainly of two or more short 
curved cylinders attached transversely to radial arms connected to bosses, 
which are keyed on to a main central shaft. The curved cylinders are 
provided with pistons, the rods of which are bent to the same curve as 
the cylinders, and are firmly attached to other radial arms connected to 
bosses mounted loosely on the main shaft. 

3755. Connectine Drivine Straps, J. 7. Stoneham, West Gorton, Man- 
chester. —Dated 29th October, 1875. 

This invention mainly consists of bringing the straps, bands, or belts 
together, end to end, and then. fastening them by means of pieces of 
metal which have sharpened ends turned in at such an angle as will cause 
said pieces when inserted to securely bite or grip into the material. Such 
pieces of metal being eet of being released with facility, although, if 
desired, where facility of disconnection is not sought after, the ends may 
be riveted or turned so as to be fixed fast to the material. The pieces of 
metal above referred to may be used for repairing straps, bands, or belts 
at present in use. 
$757. Wrinoina Skerns or SILK, A. Sauvée, Parliament-street.—Dated 

29th October, 1875. : 

The machine is divided in two distinct parts: The First is fixed, and 
consists of a pole on which the skeins are hung. This wringing pole 
receives a rotary motion through suitable gearing. The Second part con- 
sists in a beam or beater oscillating at its lower end on a horizontal axle, 
This beam supports at the top a staff on which the other end of the skeins 
isslipped. A suitable arrangement of cam and counterweights gives the 
rocking motion to the beam, thereby wringing the skeins and separating 
the threads. A special disposition of the bearers or phimmer blocks 
prt few | the staff allows of its rapid removal and replacing by another 
staff with new skeins to be operated upon. 

3758. Lamps, W. J. Pinkerman, Strand.—Dated 29th October, 1875, 

Furnishing wick using lamps with an outer sliding wick tube acting 
as an extinguisher. 

3759. Furnaces or Kiins, J. H. Johnson, Lincoln’s-inn-felds.—Dated 
29th October, 1875. 

This invention relates to the employment of improved means of and 
apparatus for carbonising and distilling coal, wood, bones, manures, and 
other solid substances for the manufacture of coal gas, wood charcoal, 
animal charcoal, and other purposes, whereby the ammoniacal liquor and 
products, to used in the manufacture of sulphate of ammonia, for 
example, the incondensable and lighting gases, and the tar and like pro- 
ducts, which according to the ordinary systems are lost or consumed, 
may be collected in a convenient and practical manner, 

8762. Sarery Vatves, 7. Adams, West Gorton, Manchester.—Dated 29th 
October, 1875. 

This provisional specification gee to that class of safety valves in 
which when the valve begins to lift, the steam acts beneath a flange upon 
it and causes it at once to open wide. 
8762, Avrocrarnic Printine, T. A. Edison, Newark, New Jersey, U.S.— 

Dated 29th October, 1875. 

A sheet of ged is prepared by perforating it with lines of numerous 
small holes, this is done by a pen or stylus containing a tube with a needle 
in it that is vibrated with very great rapidity, so as to make the holes in 
the sheet of paper as the instrument is moved over the surface of the 
same in writing or drawing. The holes are thoroughly filled with an ink 
such as an aniline colour with glycerine, and a roller or rubber is used 
therefor; the prepared sheet is laid on a plain sheet and an im) n 
made by forcing the ink through the holes in the paper ; this can be done 
by a roller passed over the surface. e needle is preferably vibrated by 

gnetism and a peculiar battery, but the reciprocating movement of the 
needle is sometimes given by inechanism. A holder for the edges of the 
sheets while printing is generally employed. 
3763. Botts or Catcues, W. J. Hinde, Buston-road.—Dated 29th October, 
1875. 





This invention consists of a.movable plate, triangular or more or less 
semicircular in shape, turning upon a centre which is fixed in such a 
position that one side of the plate is struck by the second folding door 
when closed ; a projection or recess upon its other side engages with a 
corresponding recess or projection in the edge of the other folding door 
which has been first closed. Sometimes lever is used turning upon a 
centre in the upper frame of the door, its outer end dropping intoa recess 
in the first door, and having an hinged piece which is struck up by the 
second door, so as to prevent the lever rising until the second door is 
again upened. ‘ 

5 ah Ms pease Macuine, W. Goodwin, Lwerpool.—Dated 29th October, 


The objects : to correctly weigh and quickly fill the grain or other sub- 
stances into sacks or bags, and accurately to x by a mechanical 
device the number of times the ai tus has m used. Under the 
first part there is used in combination (a) a holder or container attached 
to a weighing beam or apparatus, (B), a slide or valve at or near the bottom 
of a for emptying, and (c) a ring or hoop with hoops or clips for holding 

e sack or bag. The said ring or hoop may be attached to a or held ‘in 
position around the lower part thereof. Under the second part a register- 
ing device is made to register by the opening and closing of the slidv or 
valve B. 

3767. Sewtne Sats, J. Coignard, Nantes.—Dated 29th October, 1875. 

One part of these improvements consists in imparting an axial motion 
to the eye of the shuttle during the action of the machine. The inven- 
tion a! ists of an arrang t of mechanism by which two seams 
may be sewn simultaneously, A further impr tis a novel automati 
feed, by meana of which heavy textile fabrics while under treatment in 
the ie may be fed intermittently with certainty. 

3768. Bricks, C. /. Murray, Loman-street.—Pated 29th Octoler, 1875 

The object of this invention is so to simplify the construction of brick, 
tile, and pipe-making machines as to enable the same when built of a 
moderate size to be worked with ease by ove attendant, and when con- 
structed of a larger size to deliver the work sufficiently rapid to occupy 











This provisional specification describes a method of producing an 
or tal desi d with diff t colours by means of an india- 
rubber die or stamp affixed to a suitable handle, 0 the laying on the 
surface of such india-rubber die, or stamp, of catgut, by sewing it: thereon 
with fine wire thread, such catgut serving to depict the veins of aleaf or 
the stem of er or any other desired detail. The necessary colours 
mixed either in oil or water are then applied with an ordinary paint 
brush, and an impression taken whilst the colours are wet. The india- 
rubber may be either vulcanised or plain as may be desired. 


3774. ArtiriciaL TeetuH, G, H. Jones, Great Russell-street.—Dated 80th 


October, 1875. 

The object of this invention is to fix firmly by atmospheric pressure 
in the mouth an artificial set of teeth by means of a valve, which is in- 
serted in the artificial palate, by which is maintained a vacuum caused 
by depression of the tongue. One form of this valve is made by fastening 
astrip of spring metal, preferably of gold, say half an inch long by six- 
teenth of an inch wiue, by a rivet at one end to the artificial palate, 
which is countersunk to receive it. On the side of the spring next the 
palate a piece of india-rubber or any other substance answering the same 
purpose is attached so as to cover an aperture or hole previously made in 
the artificial palate, by which means this re-entrance of air is prevented. 
This arrangement constitutes the most simple form of valve for this pur- 


pose 
3775. Lawn Tennis WELLS AND BALL-cARRIERS, H, W. Scott, Forbes 
House, Ham.—Dated 30th October, 1875. 

An improved lawn tennis well and bull carrier is described made in any 
suitable form and of any suitable material, and provided with folding 
metal standards or supports so as to fold up beneath the well, and be 
there secured by a strap or otherwise ; such standards are provided with 
feet, each having a hole drilled or cast therein through which suitable 
pegs are driven into the ground to prevent all risk of its overturning. 


3776. Sream Bortxrs, W. Lockwood, Sheffield.—Dated 80th October, 1875 

The inventor constructs the shell of the boiler of a series of rings of 
plates, and each such ring be provides with a fire-box or’ tube which runs 
in a slanting position from one side of the boiler to the bottom thereof. 
From the upper end of each fire-tube he branches a horizontal flue, which 
crosses the ring of plates from the one side to the other. Under the bottom 
openings of the fire-tubes, and running the entire length of the boiler, he 
arranges a series of coupled feed-water pipes, which serve as a continuous 
fire-grate common to all the fire-tubes. At the upper opening of each 
fire-tube he fits a door frame provided with a hinged door and an arrange- 
ment of ventilating plates. From the opposite ends of the horizontal 
flues he encloses or builds an exterior space or flue (common to all) round 
the lower es of that side of the boiler, and carries it to within a short 
distance of the water grate ; and in building the setting of the boiler he 
leaves a sufficient space beneath the water-grate for the removal of ashes 
and the admission of air to support combustion in the series of fires, and 
this soene at one end he also provides with a ventilating door arrange- 
men 


3777. Savinc Lirz From Drownno, A. Richards, Huttons Ambo, York.— 
Dated 30th October, 1875, 

The improved garment is formed as an overcoat or other covering havin, 
surfaces quilted together or connected so as to enclose pieces of cork, an 
a cape having cork similarly enclosed is connected to the garments, and 
is by bands or straps controlled to float on the surface and assist in 
supporting the wearer when in the water. 


3778. ImpRovEMENTS IN THE MANUFACTURE OF IRoy, J. L. Bell, Rounton 
Grange, Yorkshire.—Dated 30th October, 1875. 

This invention consists in taking certain kinds of iron as it comes from 
the converter or furnace, adding to it spiegel iron and transferring it into 
a puddling furnace, where it is worked either by manual labour or by 
mechanical means ; the product is finished as puddled iron, 

3779. Sreerine Suips, R. Duthie, Aberdeen.—Dated 30th October, 1875. 

This invention consists in the application of two screws placed in 
a sole plate over the top of the rudder head. The screws are actuated by 
a wheel and pinions Nuts are made to traverse backwardsand forwards 
on the screws by motion given to the steering wheel. These nuts have 
planed surfaces which slide on planed seats and sheers which give great 
strength and smoothness to the action of the machine. 


3780. BReecn-LoapInc SMALL ARMs, J. Bardell and E. Blakemore, Aston, 
Birmingham.—Dated 30th October, 1875. 

This invention consists of an improved spring snap fastening for fasten- 
ing and unfastening the fore-ends of drop-down guns. The said 
fastening is situated at the nose of the fore-end, and consists of a small 
sliding bolt working in a case or box fixed in the wooden part of the 
fore-end, The nose of the bolt is bevelled or inclined, and when the fore- 
end is pressed against the barrels the bolt is pressed inwards and its end 
or nose made to snap upon a seat on a small or ey mom sayy A lump on 
the barrels and thereby fasten the fore-end to the barrels. By pressure 
on a thumb plate on the bolt the latter is withdrawn from its seat on the 
lump and the fore-end is released. The ordinary loop or lump on the 
barrels is used in conjunction with the snap fastening at the nose of the 
fore-end lead for steadying the fore-end. 

8781. Srrincs ror Carriages, J. M. Holmes, Birimingham.—Dated 30th 
October, 1875. 

This invention consists, First, in fashioning the hooks or claws and 
eyes on the ends of the said springs by subjecting the heated end of the 
plate of steel to the action in succession of a series of shaping or bending 
dies, whereby the heated end of the plate is shaped or fashioned into 
the desi form. The machinery described cons‘ uf two, or more, 
preparatory dies, a pair of ae dies, and a pair of gripping tools, 
arranged side by side in the same frame or in separate frames. By the 
operation of the said dies and tools the end of the heated plate is first 
chamfered and slightly bent, next further bent or shaped, and, finally, 
shaped into the figure of a hook or claw, or into an eye. Another part 
consists in forming the box ends of blade or plate springs by bending 
around the end of the blade or plate, narrow —_ of steel, heating 
the compound end, and by means of a pair of tools welding the parts 
together and forming two cross arms or pieces, which by the operatién 
of a second pair of tools are raised or bent into the box. 


8783. Boots orn Snogs, W. L. Wise, Chandos-chambers.—Dated 30th October, 
1875. 





2 


This invention relates to the formation of soles and heels. First, the 
heels are formed as follows :—The main portion or body of the heel is 
made of sheet iron, sheet steel, brass, copper, or other similar metal, to 
which, by stamps the appropriate form is given: this may somewhat 
resemble that of an inverted bell, the part corresponding to the mouth 
being arranged to fasten to the hind portion of the under or sole of 
the boot, for which purpose the upper or wider part of the heel body near 
its ridge is perforated so that the fastening to the boot or shoe may be 
effected by means of small screws or nails and a portion of the wider part 
of the metal heel body may be cut away so as to leave a projecting tongue- 
shaped part which is bent in such a manner as that it shall be against 
the waist of the sole or under part of the boot pointing towards the toe, 
and be there fastened by screws or nails ; the lower portion of the metal 
heel body thus formed is of circular shape and has a hole through it to 
which is soldered or fastened an internal nose of brass, gun-metal, or 
similar metal not liable to rust, which nose is tapped to receive a screw. 
The lower portion of the heel is formed of a layer or layers of leather, for 
fastening which suitable provision is made. Secondly, the inner sole is 
made in the usual manner, and to it is fastened a second or intermediate 
sole by means of caoutchouc glue, this intermediate sole is tapered or 
chamfered at its rearward and forward end where it terminates in sharp 
edges, The third or outer sole is fastened to the second or intermediate 
sole in the same manner as the latter to the inner sole ; the outer sole is 
tapered or chamfered similarly to the intermediate sole, so that the entire 

pound sole consisting of three layers shall form an even outline, with 
considerable taper towards the waist at its rear and towards the toe at its 
fore end, 


S706, Despains, W. R. Lake, Southampton-buildings.—Dated 30th October, 
8 


The principle involved in this invention is the combined action of two 
or more hydraulic currents to excavate and dredge simultaneous, 








excavating by jets of water discharged under high ure throu 
pamenies nozzles and underneath the face of the maatortal on: deposit to fe 
removi 





385 
3785. Metatuic Atioys, W. R, Lake, Southampton-buildings.—Dated 30th 
October, 1875. 

This invention relates to, First, the production of an alloy of metals or 
alloys of metals which are in themselves electro-positive and electro- 
negative to iron, or some may be electro-positive to the iron and one or 
more electro-negative to the other. & dly, imp ts in sepa- 
rie or evaporating apparatus. Thirdly, an evap P 
which may be rendered exceedingly effective by the use of said alloys. 
er GrinpiNe Carp-Fiats, J. & Dronfield, Oldham.—Dated lst Novem- 

, . ‘ 

The sliding carriages which carry the card flats are actuated from 
underneath, by means of a rocking or revolving shaft which gives motion 
to rocking frames connected with the carriage. . rollers are mounted 
in a frame hinged to the machine framing and set up with a screw. 


oe, os Fapric, J. C. Mewburn, Fleet-street.—Dated 1st November, 








‘+3 





This provisional specification. describes a fabric made with a spun floss 
silk warp and a weft of raw silk or spun floss silk. 

3788. Tit1nc Casks aND Barrews, J. Cooper, Stockport.—Dated 1st 

fag cate: 1875. 





T pparat ists of an axle on which is fixed a ratchet 
wheel and a bush to which is secured one end of a volute spring, the 
other end of which is secured to a box fixed to the frame; the end of the 
bush forms the half of a clutch box, and the other half of the clutch box 
is cast on a scroll on the axle; to this scroll the end of a cord or chain is 
secured, the other end of which is secured tothe cask or barrel to be 
tilted.. To prevent the axle being turned round in the wrong direction 
the inventor makes tuper catches on the face of the ratchet wheel and 
corresponding catches on the key by which it is turned. 

3789. Mortive-power Enatnes, J. H. Johnson, Lincoln’s-inn-fields.—Dated 
1st November, 1875. 

This invention relates to the governors and cut-off mechanism of motive 
power engines, and it has for its main object the constructing a sensitive 
marine engine governor by causing the establishing and breaking of an 
electric current due to the motion of the vessel to control the force 
exerted for operating the throttle valve of the engine ; but it is also applic- 
able to the operation of the cut-off valves of engines generally. 

Sre8. 7 G. Scarborough, and W. Allison, Halifex.—Dated 1st Novem- 
er, 1875. 

This relates to the class of looms technically known as loose reed looms, 
and consists in improved means of locking the reed at the time the 
shuttle is being picked or passed through the shed of the warp. } 


3792. Curoias, R. Birkby, Scholes, Cleckheaton.—Dated 1st November 
875. ; 


1875. 

This consists in having the bottom of the cupola movable on slides 
to draw or remove the cinder, arrangement being made in said bottom to 
conduct molten metal. The bottom of the chamber below the cupola is 
also removable, 

3793. Haxvestinc Macuines, S. Johnston, Brockport, New York.—Dated 
Ist Novender, 1875. 

This invention relates to harvesting machines which may be used for 
either reaping or mowing. When the said machine is to be used in rea 
ing a grain platform and raking ap tus a ttached to the mai 
frame. The machine has an extensible frame to allow the platform and 
cutting apparatus to be raised and lowered and adjusted into any 
required position with regard to the surface over which it is travelling. 
The said hine is adapted for the aut tic delivery of the grain 
without binding the same. But the inventor provides the said machine 
with an automatic binding apparatus of cord or string for binding the 
sheaves or gavels, To render the said machine capable of delivering 
automatically the grain bound in sheaves or bundles, he further provides 
the same with a trough-shaped receiver and binding apparatus. 
ores "ener: Ores, 7. Morgan, Cockspur-street.—Dated 1st November, 

87 








iv. 

This invention mainly consists, Virst,in the combination of a revolvin 
drum or vessel ge prconae balls, with a sieve fastened to the drum in suc 
a manner that the ground substance after passing through openings in 
the shell is by the sieve separated into two classes, coarse and fine. 
8 dly, in the arrang t and construction of an opening for the 
inlet and an opening for the outlet, both of which are so constructed at 
(or near) the axis of revolution of the drum, that the substancs to be 
ground enters the revolving drum through a stationary feed pipe by an 
inlet; thence after being ground by the balls, it passes through the open- 
ings made in the casing of the drum, and the sifted substance is led 
through the conveyor or passages towards the outlet, where it is dis- 
charged. The sieve is in some cases dispensed with, and the revolving 
vessel is not limited to any particular shape. The drum is driven by 
suitable mechanism. 


3795. MAaGNETO-ELECTRO TELEGRAPH SIGNALLING, G. Zanni, Highbury.— 
Dated 1st November, 1875. 

The First part of this invention relates to improvements in magneto- 
electro apparatus applicable for signalling between the captain of a vessel 
and the engine-room and steersman, and for railway and other signalling 

rposes. For this purpose a magnet is arranged in combination with a 
crank and axis actuated by hand or by the steam engine of the vessel or 
the locomotive of a train or by other suitable motive power in connection 
with keys for transmitting the proper signals from one situation to 
another as may be required. In p of employing a magnetic current 
as previously described, the apparatus may actuated by a voltaic 
current by means of a suitable battery or batteries, the mechanism bein: 
slightly moslified for this pu e. The apparatus previously describe: 
may be employed for telegraphing type printing purposes in accordance 
with another part of these improvements, The magneto apparatus in 
this arrang t tuated by means of a small crank in connection 
with a key-hoard of suitable form, having as many keys-as there are 
figures or characters to be transmitted. ‘The same result as that pre- 
viously described may be obtained in accordance with this invention for 
employing battery power in place of magneto-electric apparatus, suitablo 
modifications being made in the apparatus for this pu . Another 
part of these improvements relates to magneto-electric telegraphic appa- 
ratus known as the A B C instrument. In this apparatus a suitable 
transmitting key-board is employed, with acrank axis which gives motion 
to a disc for making and breaking contact, having as many conducting 
and non-conducting divisions as there are letters or characters in the 
receiving dial. .The above described apparatus may also be actuated by 
battery power in place of magneto-electric apparatus by suitable modifica- 
tions of the transmitting apparatus. The apparatus previously described 
may be arranged so as to carry a disc or other signal in place of a pointer, 
in order to exhibit signals upon a line of railway for working the block 
system of signalling, in bination with the arrang ts of apparatus 
described in the specification of letters patent granted to the inventor, 
deted 2nd November, 1872, No. 3262. 

8796. Ferpinc ArraRATus FoR CARDING Macnines, F. F. Burlock, 
Leamington.—Dated 1st November, 1875. 

This invention relates to further improvements in the apparatus 
described in the specification of the inventor's former letters patent, dated 
June 2nd, 1875, No. 2025. In working the pres | apparatus described in 
the said specification on certain kinds of stock he has found a great 
tendency for long fibres to wind round the — roll. One object of his 
present improvements is to remove this difficulty. With the stock he 
sometimes uses he finds in working the aforesaid apparatus that when the 
base is very full the feed will be heavier than when the wool gets low in 
the box. He obviates this difficulty by the addition of a slat apron in 
front of the spiked apron: 

3'797. Buast Lames, RK. Lavender, Kirkaldy.—Dated 2nd November, 1875. 

This invention consists in drawing in the air 4 suction through an 
annular or other sha space at the bottom of the lamp, between the 
flame and a hollow cone which deflects the air on to it. The suction is 
caused by the lateral action of a jet of steam or air, through a nozzle at 
the throat of the escaping funnel above the light, and which draws or 
forces the burned gases out of the funnel, thus producing a partial 
vacuum which accelerates the inflow of air to the flame to assist combus- 
tion. 

3798. Terecrarn Castes, 8. EB. Phillips and W. C. Johnson, Charlton.— 
Dated 2nd November, 1875. 

This relates to the serving of telegraph cables either as applied internally 
for the protection of the core, or externally over the wires, hemp, or other 
body, such serving, compounded cr not, being composed of strips of 
canvas or Hessian without selvedge laid round the cable, either over- 
lapping the last turn so as to form a double sheathing, or preferably with- 
out avensaatng the last turn of the same strip of serving, but making 
flush or butt joint with it. 


8799. Umprettas, 7. Blanchyield, Manchester.—Dated 2nd November, 
1875. 











The inventor applies an india-rubber spring between the ribs and the 
stick near the top of the stick. 

8800. Courtine axp Workino Woon, J. Bradbury, Oldham, and @. FP. 
Bradbury, Manchester.— Dated 2nd November, 1875. 

This invention consists principally in the use of a revolving saw formed 
of a thin steel cylinder or drum, with teeth at one end or edge, so 
mounted that by running the end of a piece of squared timber against it 
a semicircular cut is made so as to form a gutter or trough, the — cut 
out passing through the interior of the cylindrical saw as the timber is 
advanced or fed on, and the piece thus cut out being half round, may be 
utilised for one side of a ladder or for any other useful purpose, the only 
waste made being the sawdust produced by the saw teeth. 

8801. Setr-Inrtatina Ain Capacities, C. M. Lloyd, Millbank-street.— 
Dated 2nd Nevember, 1875 
The novelty of the {nvention consists in adapting to the person an 
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t of self-in' air receptacles which, when not in use, are 
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3879. Mowrno anp Rearinc Macuines, H. Gardner, Fleet-street.-Dated 
Sth November, 1875. 


ppencages receive a side motion from teeth 

arranged on the inner face of two driving wheels. 

$3072. Varves ron Steam Enoines, A. M. Clark, Chancery-lane.—Dated 
15th November, 1875. 


The invention relates to an im circular slide valve which receives 
continuous rotary motion from , a circular plate or steam dis- 
tributor —— between the valve and the cylinder, by which also 
the motion engine is reversed. 


$987. AvtomaTicaLLy ReLeasine Horses From Carriaces, 4. M. Clark, 
Chancery-lane.— Dated 16th November, 1875. 

A to this inventiona catch bolt is fitted at each end of the 
fore part of the under carriage of the vehicle upon which bolts the ends 
of the traces are engaged, and are rel d therefrom by pulling a cord 
passing to the driver's seat, and weighted at its extremity so as to act 
automatically in the event of the carriage being overturned. Hold back 
clips on the shafts are employed to free the hold back straps at same 

2. 


1720. Tuermometers, G. W. Schumacher, Portland, U.S.—Dated 22nd 
Amil, 1876. 

This invention relates to a thermometer operated by the 
contractile and expansive power and pro of two hard rubber arms. 
These arms are so arranged and adjusted that one of them is permitted 
to expand and contract in such a way as to move levers attached at both 
ends of another arm. 

1764. Avromatic Siena Buoy, 4. M. Clark, Chancery-lane.—Dated 26th 
April, 1876. 

The invention consists of a buoy with central tube extending below the 
surface waves to the mean water level, and having an air entrance pipe 
and bottom valve and air exit pipe, with a whistle or other sounding 
device at top, operated by the and fall of the buoy and the com- 
pression of the air in the tube. The buoy is attached to a slack 
anchoring cable, and is provided with a steadying plate to prevent its 
rotation. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE is no doubt that the terms upon which pigs can now be 
bought from the proprietors of furnaces kept going out of this district, 
enable the owners of finished ironworks to produce iron on terms 
which would seem very low as compared with the quotations of 
the leading marked houses, yet leave a reasonable profit to the 
maker. That the producers of the pigiron come out of the dealing 
as well off as the makers of the finished iron which the pigs produce 
is another matter. There is much reason to fear that they do not. 
The remark is not confined to one district, but it is applicable to 
nearly all. Outside Cleveland, the making of pigiron was re 
never less profitable than it is at the present day. Although lately 
the make has been largely reduced southwards from Cleveland, 
still stocks of pigs have grown. Instances might now be cited in 
which firms who for ages almost have stood very high in the market 
for the quality of their raw iron, and have found it difficult to 
supply buyers’ needs, are now overstocked with iron. Customers 
of such firms now find that, instead of having to wait a long time 
for the iron which they have ordered, it comes in promptly, accom- 
panied with applications for further orders. The competition 
which has originated out of the application of the limited liability 
principle to the making of iron has, in connection with the utilisa- 
tion of rich hematite ores, necessitated an activity in trading by 
which the older firms are prejudicially affected. 

Cleveland pigs are not more largely represented in current 
arrivals than they were a week ago, since users find: that South 
Yorkshire and Derbyshire with North Staffordshire pigs can be 
bought at about 2s. per ton under the Cleveland iron—reckoning 
the difference in weight, cost, and carriage. Some disposition was 
shown to-day by certain vendors of Cleveland pigs to reduce these 
differences, but consumers did not heartily respond, and it cannot be 
reported that much business in Cleveland iron was done. The 
best South Staffordshire and the best hematite firms were strong 
on ‘Change in Wolverhampton, Wednesday, in their quotations on 
the basis of £4 5s. per, ton long weight delivered, The best pi 
of the Tame Company, Bilston, cannot be had at under £4 7s. bd, 
nor the inferior at less than £3 5s. One of the furnaces of this 
company, which has been employed making the latter class, has 
recently been re out ; but it can readily be put in again so soon 
as the state of the market warrants such resumption. 

The conviction is widely expressed that the best interests of the 
iron trade of this district are bound up with the maintenance of a 
high quality of iron, since most other districts have greater facili- 
ties than South Staffordshire for producing low-priced iron. 
Nevertheless, by reason of the varied sources of pig iron supply 
open to mill and forge owners, these last are displaying less reluct- 
ance than at some earlier periods to meet the views of buyers who 
are more anxious about prices than quality. Nor are they all 
firms of merely modern date from whom low-priced finished iron 
can just now be bought. Such makers are unprepared to stamp 
the low-priced iron with the well-known brand of their firm, and 
they are not anxious to have it proclaimed that they are the makers 
of the iron ; still, as it is so difficult to get orders to keep the men 
together, orders of any kind are not now to be despised. This 
wide competition, what are known as the smaller firms are much 
di ing. The di ion is itself indicative of the wide pre- 
= of the subsisting depression in the South Staffordshire en 
trade. 

The Wolverhampton market was not devoid of all indications of 
a reluctance tospeculate. Consumersof sheets were present who were 
not disinclined to believe that it would answer their purpose to close 
with certain offers made to them by men who produce a fair quality 
of singles. Acting upon this view they gave out orders in part to 
satisfy immediate neeessities, and in greater part to meet require- 
ments not yet expressed by their customers. It is easy to under- 
stand that the figures which determined these transactions were 
much below the £11, which is the orthodox quotation for the singles 
of first-class houses, Still, the makers are men who do not quote 
the lowest, even, as on account of the better quality of their product 
they need not ; nor are they men who will accept orders merely to 
keep their mills going. They make a fair quality, they work ata 
profit, and are not needy men. It cannot, however, be said that 
confidence in the future was more than exceptional amongst buyers. 
Upon the whole, there was very little, if any, more done this week 
than last. 

Makers alike of finished and of pig iron were very solicitous this 
afternoon to add to the orders before in hand. They did not, 
excepting in respect of high-class pigs, stickle for maximum 
quotations. As a rule, specifications might have been placed at 
under last week’s prices. Bars ranged from £7 5s. to £9 12s. 6d.; 
sheets (singles) from £7 15s. to £11; and good plates from £10 10s. 
to £11. Cleveland pigs might have been got from merchants at 
6d. under the prices of last market day. Buyers were not generally 
a by = offers, and ear t : market was not devoid of 

usiness, yet the aggregrate was of only trifling extent in respect 
either of raw materials or finished soeleain . 

Some little time ago, in order to meet the arguments of those 
foreign iron producers who are agitating for protective duties upon 
the English iron as a necessity of their trade, our Government 
directed inquiries to be made as to the actual condition of the 
English iron trade in its various manufacturing centres; and Mr. 
Daniel Jones, in this district, was commissioned, on the part of the 
Ironmasters’ Association to collect the necessary information. Since 
then the Foreign-office inquiries have been addressed to the various 
ironmaking firms in South Staffordshire, but out of 104 manufac- 
turers of wrought iron in this district, only thirty-nine firms have 
been at the trouble to reply. As regards the pig iron department, 
Ryland’s list of furnaces in and out of blast supplies practically ali 
that is wanted ; but unless the makers of wrought iron respond 
more readily, it is to be feared that part of the information asked 





‘are pre 





for cannot be furnished in time for Government Asthe 
inquiry is undertaken solely in the interest of iron manu- 
facturers, it is to be hoped they will see the of 


sending 
in their replies without further delay. Mr. Jones issued a 
circular to the various wrought iron manufacturers in the district, 
earnestly requesting their co-operation in supplying the informa- 
tion req as it is already late for the return to i 

At the pits and the ironworks there is now an abundance of 
labour. each case instances are constantly arising in which 
operatives are sadly in want of work. Many colliers and iron- 
workers with their families are just now suffering great privation. 
Happily for them summer and hot weather are ap’ 3 and 
they may be able to secure some out-of-door em ent in con- 
nection with agriculture. To this they are now ing ; for the 
prospects at the mines, at the furnaces, and at the mills and forges 
are discouraging. Colliery owners are expressing hopes that it 
might turn out that the unionist miners in Warwickshire will t 
the offer of the employers made at Nuneaton on Tuesday to Mr. 
Halliday and another union official The hope was inspired in 
great part by the fact that the terms of the offer embrace an 
addition, though very slight, to the working time. The Warwick- 
shire coal masters have dealt very tenderly with this delicate 
question, inasmuch as they ask the pikeman to work only an addi- 
tional twenty minutes per day. It is, however, an addition which 
is 3 an use an addition it is gratifying. Still, it must 
not be forgotten that the uirement that the men should 
work longer hours is accompanied with the declaration of a drop 
of 3d. per day in the wages. 

The mines drainage scheme is much discussed, and the colliery 
owners who are p ting a petition for the exemption of the 
Bilston district from the operation of the Act in relation to the 
underground work of the commission, announced on Change that 
they yp d the requisite majority of signatures to secure 
the object at which they were aiming, but that they shall not 

resent the petition till they have secured a much greater majority. 

heir statement is that they expect to be able to get the adhesion 
to their movement of pit owners assessed at £15,000. The total 
rating of the district is £21,000. Other colliery owners expressed a 
strong desire that it may not come about that the object of the 
Act will be unattained. 

The trades of Birmingham and the district continue generally 

in a fairly healthy condition. Iron rolling machinery, omen 

ially for use at home, is getting quieter, and the ironfounders 
in this department are more thanslack. Orders for heavy castings 
are coming in tolerably freely from foreign countries. The demand 
for tubes is but small, and orders for wrought engineering ironwork 
and the like are less numerous than they were not longago. Busi- 
ness with Canada generally is revived, and this is very encouraging 
when it is remembered how small was the extent to which that 
country ordered last season. In certain departments of trade 
which are just now exceptionally well off the operatives are inti- 
mating that they will soon want higher wages. This is the more 
to be regretted seeing that it is only the recent reduction in prices 
which has brought about the better trade, and it is feared that if 
the workpeople should insist upon the course of action which they 
seemed in some cases determined to take, manufacturers’ prices 
will have to be put up, and the effect will be a falling back into 
the same dull state of things which has prevailed for so long a 
time past. The demand for heavier classes of castings is somewhat 
easier, but the ironfounders in the tinned and enamelled hollow 
ware department are well en; 

Uneasiness is here and there displayed amongst some workmen 
who are employed upon our wares. Hints are thrown out 
that higher wages will be uired. The rim-lock makers have 
gone further than hints—they have given notice for an advance of 
wages to the extent of 10 percent. Rim locks are those with which 
housekeepers are most familiar, applied in their japanned state to 
doors into which the mortice = 4 has not been inserted. Rim 
locks are used in very great numbers in the colonies as well as at 
home, and lately a capital trade has been done in them. It is not 
so certain, however that the market can such an addition in 
price as would be necessary to recoup the makers if they should 
comply with the demands which the men are now making. 

Manufacturers of iron goods who require the services of 
forgers are complaining that the men will not keep at work, and 
that as a consequence some orders are much behind in execution. 
Notwithstanding that the Easter holidays have only just closed, 
there were operatives who did not resume last week until Thursday, 
although their employers would have been glad to have them at 
work every day. Unsteadiness appears most in those branches of 
industry in which an increase of Ta ur by apprenticeship is most 
jealously guarded. The employers seem to have but little ability 
to help themselves ; they have to accept such work as their men 
to give them, or none at all. Attempts are as much 
as possible being made to get rid of the nuisance the employ- 
ment of machinery ; but machinery has not yet been devised of 
sufficient applicability to permit of the entire displacement of 
—— labour, in certain of the finishing operations in particu- 
ar. 

Since my last the ground in Birmingham chosen as the site of 
the Royal Agricultural Show for 1876 has passed from the hands 
of the local committee to the society’s contractor, Mr. Penny, 
of Taunton, and already the greater portion of the space is covered 
with skeleton timber work. A gst the erect are some 
thirty or forty lengths of shedding for implements, with border 
space around for the exhibition cf machinery in motion. A grand 
stand capable of seating 1500 persons is being erected in a 
prominent place. At a meeting of the local committee, a report 
showed that the temporary railway station, towards the erection of 
which £500 was contributed, was opened for passenger traffic by 
the London and North-Western Railway Company on the Ist of 
May, and that the sidings for impl ts, hinery, and other 
heavy exhibits were in working order. The expenditure of the 
committee had amounted to £3410, and another £1000 would be 
laid out. The chairman explained that though the expenditure 
was larger than was at first anticipated, yet the show would be the 
finest that the ‘‘ Royal” had ever held. The report of the finance 
committee showed that subscriptions up to date amounted to 
£6269. The total outlay would be £9000, of which £1700 would 
come back to the committee. No doubt was expressed that all 
the money still to be obtained would be forthcoming. The entire 
outlook was declared to be wholly cheering. 




















NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district remains in very much the same 
state as I have reported for the last month or so. Prices continue 
to work gradually downwards without at allinfluencing the demand, 
and there is still a prospect of the same process going on with no 
better results. Buyers seem to have less and less faith in any early 
improvement, and exhibit no disposition to enter into fresh engage- 
ments. 

At the M weekl ting on Tuesday there was a 
moderately good attendance, and there was no business of any 
importance whatever transacted, whilst the anxiety to sell exhibited 
by the holders of some brands of iron caused a giving way in prices 
to a small extent. Makers’ quotations for No. 3 foundry 
Middlesbrough pig iron delivered into this district ranged from 
55s. 3d. to 55s. 9d. per ton, 1s. less for No. 4 foundry, and about 
54s. for No. 4 forge; but even these low figures do not 
represent the minimum points at which iron can be obtained, as 
merchants, who in some cases are speculating fora still further fall, 
are offering at 6d. per ton less than producers are willing to accept. 
In Lancashire iron there is no very material change, the quotations 
remaining at about 60s. per ton for No. 3 foundry and 59s. for 
No. 4 fi delivered into the Manchester district, and with the ex- 
ception of a few small sales which are reported at low prices, the 
principal makers do not seemfat all disposed to make anything like 
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into this district, but good orders can without difficul 
at 2s. 6d. per ton below these figures. For light pit there isa 
moderate Inquiry, and quotations range about £7 2s. 6d. to £7 5s. 
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busy, and even in their case no new orders of any im are 
coming Forge etors are flat, and, with - 
the rn of the jobbing firms, founders have very little 
on 
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be held next week, and Professor 


, has unanimously nominated for election as 
A new code of rules is also to be submitted, which will somewhat 
alter the status of the society, by dividing the members into four 


classes—ordinary and honorary members, associates, and graduates. 
A number of the members of the above society, by special 
sion, on Tuesday inspected the designs for street tramways, which 
had been submitted to the Manchester Corporation, and which are 
now placed in the new Town-hall. They include many of the 
recent inventions in this direction, some of which have 

been discussed before the society. 

The coal trade generally continues inactive, and although the 
cold weather has caused a little extra demand for house coal, there 
is no push for any description of fuel, except aps slack, which 
is scarce, and is now required for telekencing: There is no 
material alteration in quotations, but selling prices continue 
irregular, and, where large orders are offered, are solely a matter 
of arrangement between buyer and seller, without any reference 
to list rates. The average quotations in the Wigan district remain 
about 11s, to 11s. 6d. per ton for Arley mine coal, 9s, 64. to 
10s. 6d. for Pemberton four-feet, 7s. to 7s. 6d. per ton for common 
coal, about 6s. for burgy, and 4s, to 5s. per ton for slack. One or 
two sales of gas-making coals are reported in the Manchester 
market, and the average quotations at the pit mouth in the Man- 
chester district are about 18s. per ton for current, 11s. per ton for 
best screened, and 7s. 6d. to &. per ton for the best unscreened 
gas coal, but for large orders concessions on these prices could be 
obtained. . 

In the shipping trade there is still very little doing, and very lo 

rices continue to rule at Liverpool—9s. per ton alongside, and 
Ts. 6d. per ton at the high level being quoted for ordinary Lanca- 
shire steam coal. 

For coke there is very little inquiry, and best Durham foundry 
cokes are quoted at about 22s., and cashire ditto at about 20s. 
per ton delivered into the Manchester district. 

Strikes continue at several of the collieries in the neighbourhood 
of Manchester ; about 1300 men have been out at the Atherton pits 
for about three weeks, and the masters have made an unsuccessful 
——— to fill their places with Staffordshire miners, a batch of 
100 - ich had been brought over having refused to commence 
work, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SEVERAL moveménts have been made during the present week 
with a view of settling the miners’ strike, and at the time ef my 
writing this I am inclined to believe that the beginning of the end 
has come, and that we are not very far from the termination of the 
whole strike throughout both districts. On Monday a conference 
between the two sides, from which much was expected, took place 
at Sheffield, Mr. Robert Baxter, of London, the Wombwell Main 
Colliery &c., presiding over the Finance Committee of the Coal- 
owners’ Association, and the deputation from the Miners’ Associa- 
tion, consisting of the two secretaries, Messrs. Frith and 
Chappell, with four other delegates. Primarily the deputation 
offered to “os, 10 per cent. off the advances given since October, 
1871, but the Finance Committee did not entertain the offer, and 
explained that they could only reopen their pits on the —% yes 
of ove of two courses—tliat the men should at once accept 10 per 
cent. from the gross wages, and submit the remaining 5 per cent. to 
arbitration, or should immediately go in at a reduction of 12} per 
cent. from the gross wages. The representatives of the miners 
stated that they could not agree to do this, but they would venture 
to exceed their accredited authority, and offer to settle the whole 
matter at a drop of 10 per cent. from the s. This, of course, 
the coalowners refused, but gave a qenerel Sattnaion that they 
would reopen their collieries at a reduction of 124 per cent. from 
the gross rates of payments, and.on no other terms. From this it 
will be apparent that the result of the interview was in reality 
almost nothing, there being 5 r cent, or sixpence per 
ton, between the two parties. It transpired in the course 
of the proceedings that there are thirty colliery companies or 
firms in the Coalowners’ Association, and that forty others act in 
concert with, although they do not belong to the association. 
At the collieries of the associated masters there are 18,708 
men ovt, and at the non-associated pits 13,984 men, makin 
a total of 32,692 miners out of work, besides topmen an 
others. It further transpired that during the past week or 
ten days the men employed at the Dronfield Silkstone, The 
Holmes, Denaby Main, Renishaw Park, Brighton, Foxley Oaks, 
and at Barlborough Collieries, had gone in at a reduction of 10 per 
cent. I may say that the annual general meeting of the members 
of the South Yorkshire and North Derbyshire Coalowners’ Associa- 
tion, Limited, was held at the Royal Victoria Hotel, Sheffield, on 
Monday afternoon, and that after the adoption of the report and 
accounts, a resolution was adopted, approving the conduct of the 
Finance Committee in relation to the strike, and leaving the general 
settlement of the matter entirely in the hands of the committee. 
During the proceedings at the interview between the committee 
and the deputation a good deal of capital was made by the men 
of a statement alleged to have been made by Mr. J. Stores Smith, 
managing director of the Sheepbridge Iron and Coal Company, a 
prominent member of the association, to the effect that the masters 
were prepared to settle at 10 per cent. off the gross. Mr. Smith, 
however, has since written wholly contradicting this erroneous 
view of the matter, saying, however, that had the men ——— 
offered to accept 10 per cent. off the ey it might have accepted; 
but that as the strike has now lasted so long, such a motive no 
longer exists, especially as both the coal and iron trades have gone 
steadily worse in the interval. This view of the matter is very 
different to what had been oo eae to the men, and left them 
more convinced than ever of the fixed determination of the owners 
not to compromise the question lightly. On Tuesday the nature of 
the compromise transpired, and it proves to be exactly what I 
anticipated in my notes three or four weeks back, viz., 124 per cent. 
This fact was made public by the following notice vote ob the 
various Staveley collieries, and signed by Mr. Charles Markham, 
chairman of the Finance Committee of the Coalowners’ Associa- 
tion :—‘‘ In consequence of a resolution Fae at a meeting of the 
Coalowners’ Association, held at Sheffield yesterday, the Staveley 
company have determined to make a final settlement of the wages 
question by deducting 12} per cent, from the gross wages formerly 
paid, instead of 15 per cent., and no collier will be re-engaged on 
any other terms or conditions.” The men held a meeting, and 
most of them have agreed to resume work on these 80 
that I am informed almost all the 3000 men employed at the 
company’s pits are at work, or ready to begin this morning. Further 
than this, however, I hear that a settlement on a similar ison 














the point of being arrived at between the Clay Cross a 
theirmen. Clay Cross is the most important colliery undertaking 
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in either:of the two counties in which the men are now on strike, 
but isnot a member of the Coalowners’ Association. The reduction 
first notified there, and if the settlement be effected, I do not 


was no 
doubé that its terms will rule the district. I understand that the ' 
f : quantity of coal sent by sea to London in April was only 112,001 


men have had an interview with Mr. Burns, the manager, and that 
a further interview has been arranged for to-morrow, when it is 
confident'y anticipated that arrangements will be made for an earl 
resumption of work, particularly as Staveley has again commen 
r) ions. If these anticipations be realised, we may expect a 
eral settlement almost immediately, sone nt with the Clay 
Gicenand Staveley men at work the miaers might very well hold out 
of time, to say nothing of the coalown¢rs’ side of the ques- 
tion. hether the dispute thus terminates at once, or otherwise, is 
not likely to make any serious difference in the price of coal, which is 
now in very fairly plentiful supply for all purposes. The trade is 
everywhere so quiet that the local merchants and iron manufac- 
turers have had no difficulty whatever in obtaining supplies from 
West Yorkshire, North Staffordshire, and Lancashire. 

The reductions in the wages of the local ironworks are being 
made quietly and without disputes, now that the men at the Atlas 
and Cyclops establishments have submitted to the new arrange- 
ments. At W. Cooke and Co.’s works, Tinsley, the puddlers and 
millmen follow the Atlas basis, as also do the men at Messrs. 
An Burrows, and Co., Attercliffe. The Albion Company 
have reduced their puddlers 12) per cent, and the daymen 5 


per cent, 

The Great Northern, Great Eastern, Midland, and Manchester, 
Sheffield, and Lincolnshire Railway Companies are suffering 
severely from loss of traffic, consequent upon the strikes in this 
district—their total loss being moderately estimated at fully 
£30,000 per week. 

The general condition of the local iron trade does not call for 
much comment, there being a lack of activity in every direction, 
and, apparently, no prospect of improvement this side midsummer 
at the very earliest. Twoor three of the local special branches are 
fairly well employed, but even they manifest nothing like an ordi- 
nary amount of briskness; 

The cast steel trade, as a whole, is not well engaged, but I hear 
of one or two good firms heing rather better supplied with orders, 
chiefly for tool steel, casiings for propellers, gun casting for 
ordnance, shovel and plough plates, oon sheets. The New York 
Iron Age of May 4th states that the Chrome Steel Company, of 
Brooklyn, have secured the contract for making the steel wire cable 
for the temporary structure of the Great East River bridge, tospan 
1600ft., in spite of some sharp competition from one or two English 
steel makers, 

In the hardware departments there is very little animation. Two 
or three of the leading edge tool manufacturers are, nevertheless, 
very busy on colonial orders, and a few of the file manufacturers 
report themselves to be rather better supplied with orders than 
they had been for a long time prior to this month, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE tendenc’es of the iron trade of the North of England during 
the past week have not been in the direction of improvement. On 
the contrary, prices have rather declined from the list rates of the 
previous week, and No. 3 could readily be bought for 463. 6d. to 
47s. er ton. Buyers, however, did not seem disposed to offer even 
that moderate figure, and the ‘‘ Bears” made an unsuccessful effort 
to pull down prices still further. The gloom and depression over- 
shadowing the iron trade, and those engaged in it, is b ing more 
and more serious. 





? 

Many profess to believe that trade will continue 
to get worse throughout the whole of the present year, and 
although this view is not without at least colourable excuse, yet 
it must not be forgotten that those who are engaged in the iron 
trade are by the very scope and tendencies of their business of a 
highly mercurial disposition, liable to be suddenly and unwarrant- 
able elated or depressed according to the circumstance of the 
moment. It is equally transparent that the opinions uttered by 
men habitually stietdlle to such influences, and either sunk to 
the lowest depths of despair, or seeing all thinga coloured with a 
roseate hue, according to the range of their own observation and 
experience, must te largely discounted by those who would seek 
therefrom to glean a trustworthy idea of the true state of our 
staple industry. It is, however, undeniable that up to the present 
time there has not been the most remote or shadowy signs of 
improvement. 

Clevelind is not at the present time, nor has it been from the 
commencement of this season of depression, so badly off as other 
distiicts. Relatively to the number of furnaces available for use 
and their producing power, Cleveland is now turning out more pig 
iron than any other district in the United Kingdom. But still in 
Cleveland, as elsewhere, everything indicates that demand is being 
withdrawn, and that there is no good reason for expecting a speedy 
turn in the tide now at such a low ebb. 

I have authority for stating that in the course of a few days an 
addition will be made to the number of furnaces out of blast in 
Cleveland, while it is quite on the cards that in the course of 
another month, if trade meanwhile remains so deplorably bad, the 
make of the district may be reduced by something like one-third. 
It is at any rate certain that some large makers, disheartened with 
the prospects of the future, and the circumstances that have com- 
pelled them so long to continue their operations without profit, are 
now considering the propriety of largely reducing their output. 

The question of the reduction of blast furnacemen’s wages is 
now under consideration, and will be likely to come up for dis- 

ion at a ting of the trade to be held on Tuesday next. 
Whatever reduction, if any, it may be determined to propose, it 
can have no substantial effect on prices or lend any considerable 
relief to the positivn of producers, seeing that blast furnsce labour 
forms such a very small proportion, not even 10 p+r cent., of the 
wages’ cost of producing a ton of pig iron. 

In other departments the iron trade is very little altered. There 
are still general complaints of the extreme scarcity of orders for 
rails and plates, and the persistent preference given by the leading 
railway companies, both at home and abroad, for steel rails, causes 
the rail makers of Cleveland to be more cast down than they other- 
wise would be, It is not unusual to hear the iron rail makers try 
to argue, and perhaps to persuade themselves against their own 
convictions, that the preference for steel rails cannot last, that it will 
be found how they cause greater wearand tear of rolliog stock, 
and are less scrviceable when worn out than iron rails; but the 
fact remains that most of the large orders recently given out have 
been for steel rails, and that while makers of iron rails are little 
better than altogether idle, those who are engaged in the manufac- 
ture of s‘eel rails are doing a fairly active, although by no means a 
remunerative trade, It is, at the same time, a somewhat hopeful 
sign that there is considerably more talk of new railway prospects 
than there was some time ago, and that the prospects as to the 
number of orders likely to be given out are considerably brighter 
than they were. 

The coal trade of Durham is ina rather more animated condition, 
by reason of the demand for the districts and works heretofore 
supplied by South Yorkshire. The strike that has now lasted for 
several weeks in that division of the county has put a number of 








works to considerable inconvenience ; and they have been com- | 


pelled to come to Durham and pay an increased freightage rate of 5s, 
to 7s. per ton, to meet their requirements. The improvement thus 
created in the demand for South Durham coals applies chiefly to 
manufacturing and coking qualities. Coke itself is in more 
request and commands a slightly better price for consumption 
outside of the Cleveland district ; but this can only be regarded as 
a bye gure spurt, which will be likely to disappear when the cause 
out of whica it originated has been removed. Households remain 
unchanged in value. There is a fair demand for steam coals, but the 
majority of the Northumberland pits are still working on short time, 





| tions at the pits during the existence of the wages dispute. 


and the output is much less than the average. A few of the best 
collieries are, however, an exception to: this rule, There is a 
falling off in the exports of coal from all our northerc ports 
during the present year, and from the port of Newcastle the 


tons, as compared with 189,709 tors in March. 

The dispute at the works of Messrs. Johnstone and Reay, the 
Moor Works, at Stockton, is still pending, and I may remark that 
no dispute that has occurred within the last two or three years 
has cr.ated in the Cleveland district a stronger prejudice against 
the men. The latter are, or have been until they by a 
violation of its rules to become, members of the Board of Arbitra- 
tion. The board held an extraordi meeting on the 11th inst., 
when it was determined to recommend Mr, Stoker, the manager of 
the Moor Works, to keep his works closed against the men who 


had come out on strike. The following memorandum was also 


adopted :—‘‘(1) That as the action of the Moor millmen is 
opposed to the principles and rules of the Arbitration Board, 

ess they immediately comp'y with the rules, they will cease to 
be members of the said board. (2) That the operative members of 
the board pledge themselves to use their efforts to obtain men to 
work the order now in dispute. (3) That previous to acting upon 
theclauses (1) and (2) the operative representatives of the Moor Iron- 
works have an opporturiity of consulting the workmen who decline 
to recognise the authority of the board.” The board has adopted 
the unusual course of publishing the names of all the men who 
have come cut on strike. Meanwhile, efforts are being made to 
get other hands to take their places ; and seeing that there are so 
— men now idle, this is not likely to be a work of great diffi- 
culty. . 

Mr, R. Lloyd, principal of the firm of Lloyd and Company, of the 
Lanthorpe Ironworks, Middlesbrough, died at his residence in that 
town on Saturday, in his thirty-eighth year. 

Mr. Robert Jaques, of the Richmond Ironworks, Stockton, was 
again under examination in bankruptcy on Friday last. Messrs. 
J. S. Swan, E. Schmitz, T. Hutchinson, J. Stevenson, G. Neesham, 
and T. T. Elwon were examined, as was also Mr. Jaques of Easby 
Abbey, the bankrupt’s father, who stated that bankrupt had given 
him a memorandum of mortg»ge on the Richmond Works for 
£1500, but’ he did not claim for it, the document being invalid. 
Bankrupt’s examination was still further adjourned. 

In the Court of Pr:vy Council, last week, an application 
was made by the executors of the late Mr. Charles Attwood, of 
Walsingham, near Darlington, for an extension of the patent 
taken out by that gentleman in 1865, for ‘“‘improvements in the 
pr tion and facture of steel and iron of a steely quality.” 
On Saturday, Sir H. Keating announced that their lordships 
would advise an extension of the patent for five years. 

The mineral traffic receipts of the North-Eastern Railway show 
for the week ending Saturday last a falling off to the extent of 
£3157 as compa’ with the same period of last year. On the 
total receipts of the pany to Saturday last, there is a decrease 
of £48,174, as compared with the same period in 1875. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A SERIES of circumstances have combined during the 
to keep the extent of the Scotch iron trade within smaller limits 
than has been usual even in these dull times. Chief among these 
causes has been the reduction now being effected in the wages of 
colliers, enginemen and other workmen, Though it is not antici- 
pated that the men will offer any united or general resistance, still 
much disorder and disorganisation have prevailed at the collieries, 
and as a consequenee at the ironworks, through the men be‘ng idle 
attending meetings with reference to the reduction ; and in some 
places misunderstandings have arisen as to the amount of the 

‘break,” leading to district strikes, which it is believed will be only 
temporary. The trade has been hampered and impeded by these 
means, so that both the home consumption and the exports have 
fallen off, and the orders forwarded to Cleveland by Scotch iron- 
masters have been considerably diminished. Many of the blast 
furnaces have been idle, either getting repaired or damped down, 
pending the existence of disputes ; but they are again being lit up 
and nearly the same number are in operation as has been usual 
since the beginning of the present year. 

The reserve of pig iron in store under warrant, at Messrs. 
Connal and Co,’s Glaser stores on Tuesday amounted to 63,235 
tons, being 19 tons less than at the same time the previous week. 
The warrant market has been inactive, with litt’e business of any 
consequence, and not much change in prices. On Friday the market 
was dull, and prices receded 3.., t uching the lowest point reached 
during the gre.t fall-of last summer. A small business was done 
at 57s. 74d. The sam? quotations prevailed on Monday, when no 
business was done in the forenoon and very little in the afternoon ; 
and these remarks also accurately describe the state of Tuesday's 
market. 

At Wednesday’s market five hundred tons changed hands at 
57s. 74d. cash, but the market was quiet to-day, Thursday, little 
busi was tr ted, and the prices remain without change, the 
fluctuations being only to the extent of one or two pence. 

Considerable depression continues in the demand for makers’ 
shipping brands, the prices still having a downward tendency. 
Good general marketable brands have fallen 1s. per ton in the case 
of both No. land No. 3; Gartsherrie, No. 3, 1s.; Coltness, No. 3, 6d.; 
Summerlee, No, 1, 1s.; No. 3, 64.; Langloan, No. 3, 6d.; Monk- 
land, Nos, 1 and 3, 1s. each; Clyde, Nos, 1 and 3, 6d.; Calder, 
No. 3, 6d.; Eglinton, Nos. 1 and 3, 6d.; Dalmellington, No. 1, 6d.; 
Kinneil, Nos. 1 and 3d, 6d. Other brands without alteration. 

The shipments of pig iron from Scotch ports during the week 
ending the 13th current amounted to 12,047 tons, being 423 less 
than in the previous week, and 612 tons under those of the corre- 
sponding week of 1875. The total exports of pig iron from Scot- 


it week 





‘land during the present year, as far as it has gone, amount to 


164,739 tons, as against 200,323 for the same period last year, show- 
~ falling off this year of 35,584 tons. 

he imports of Middlesbrough pigs at Grangemouth for the week 
were 3320 tons, being 320 less than in the previous week, and 470 
below those of the corresponding week of last year, but upon the 
whole we have imported 18,015 tons of English pigs in excess of 
the amount till this time last year. 

The malleable trade continues dull the recent reductions in prices 
have had no effect in inducing a better business. Some of the 
general engincering shops are well employed, but as a rule the 
complaint is that times are bad. The only departments which give 
satisfaction are the manufacture of locomotives and of pipes, in 
which orders are abundant. Marine engineers are doing com- 
paratively little. Last week the exports of machinery and 
finished iron from Glasgow embraced £5000 worth of iron rail- 
sleepers and chairs for Bombay; railway bridge, £800; engine 
and tender, £3588; wagon frames, £3000; machinery, £4300; 
and bars, £2500, all for Rangoon; and to other places, £3500 
worth of machinery, £1200 castings, £1500 pipes and tubes, £700 
bars, £1000 galvanised iron, and £3500 miscellaneous. 

The coal trade is, if possible, in a worse condition than it was a 
week ago, the consumption being materially reduced by the pre- 
valence of fine weather, and the damping down of a number of 
blast furnaces. In shipment there is but a poor inaaite bat the 
trade, such as it is, has helped to clear away some of the gue 

ur 
largest customers are the Canadians, and T am sorry to tay that 
their demands this season are not difficult to meet. The trade is 
in a somewhat better state in some of the eastern mining counties, 
though there, also, there is much room for improvement. No 
change has taken place in prices. 

It would almost appear as if the collier | ad a strong natural love 
for idl 3 for although it is quite unde‘stood throughout 
Lanarkshire that no resistance is to be offered to the reduction of 
wages made a week ago, many of the men have been sauntering 








about idle the greater portion of the week. There can be no doubt 
that the small wages bears hardly upon the men, who declare 
that the utmost they can now earn is from 3s, to 3s. 6d. per day. 

A number of meetings have beer held, at which the ——- of 
the younger men leaving the pits and seeking other kinds of 
employment has been considered, as a movement of this kind is 

expected; though what proportions it may assume remains to be 
seen. Matters took a somewhat new phase on Saturday last in 
the Motherwell district, andastrike was threatened, A report got 
abroad that the wages were to be reduced 15instead of 10 per cent. 
as intimated at first by the noes It was freely pro’ 

that on this account some of the pits should be balloted out on 
strike. A large meeting of the men took place in a field adjoining 
the town, when it was agreed to send deputations to the gers 
on the wy and to meet again in the evening and hear the 
reports. The oe returned at a late hour, and intimated 
that a concession hai been made by the managers to the extent of 
4d. per ton on all kinds of coal rais-d, and that the engine keepers’ 
wages should be reduced only 3d. instead of 6d. per day, as had 
been origina!ly announced. The motion to accept these terms was 
carried by a large majority, and work was resumed at all the works 
on Monday with the exception of those at Dalziel. 

I noticed last week that the pits belonging to the Coltness 
Company had been temporarily closed in consequence of the eng ne- 
men refusing to work at a reduction of 10 per cent. The places of 
some of the men who struck are filled up, and the o hers have gone 
back, so that the collieries are expected to be in full operation in 
the course of a few days. 

Both work and wages are so uncertain at the collieries in the 
neighbouriood of Johnstone that many of the miners ‘have left the 
district, and others have abandoned the pit altogether for other 
kinds of employment, 

At Kilsyth, on the other hand, the mining industry is greatly 
improved, the miners now getting constant employment ; and at 
Twechar, about two miles to the west of the town, a large number 
of new houses have just been completed for the accommodation of 
the workmen employed at pits recently opened by Messrs. Baird 
and Co., of Gartsherrie. 

The strike of furnace men at the Castlehill Ironworks of the 
Shotts Iron Company, Carluke, continues. The miners at the 
same place have accepted a reduction of 10 per cent. 

A strike of engine-keepers has occurred at the Fife and Clack- 
mannan collieries, the men, who have a powerful union, having 
come out to resist a reductiou of 31. per day in their wages. They 
remained idle for five days, but at the end of that time they 
thought better of it and agreed to accept the masters’ terms. 
Their places were in the interval being rapidly filled, and it is said 
that many of them will be thrown out of work, at least for some 
time, through their own rash act. The fund now being raised in 
Glasgow to defray the expenses of the forthcoming meeting of the 
British Association in September next is making good progress, 
subscriptions being both numerous and handsome. 

Oa Welaetday the vice-chairman, engineer, and four members 
of the Thames Conservancy Board paid a visit to the British 
Dynamite Company’s works at Ardeen, Ayrshire, being conveyed 
there by sould wile from Glasgow, to witness the process of the 
manufacture of dynamite, and a number of exveriments showing 
the power, safety, economy, and use of the explosive. They were 

panied by a ber of gentlemen connected with railways 
and shipping. I shall probably have something to say as to the 
experimen's next week. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I rounp at Cardiff this week the same sort of condition that has 
been so long existing-there, namely, a numerous collection of 
coal trucks, a fair export list, but such a keen competition among 
the traders that the profits realised are in most cases among the 
infinitesimal. In fact, profit in some cases seems out of the ques- 
tion. I was assured on excellent authority that one of the prin- 
cipal coal firms had succeeded in getting a very important contract. 
The name and the amount I must for obvious reason reserve, for 
the loss to the firm will be 23. 6d. per ton. It would not do to 
look too closely into the books of other firms, for everyone admits 
that the ruling price is now much too low to clear workiug ex- 
penses, and certainly yields not the poorest return upon the large 
capital that in so many cases has been sunk. 

This may appear sufficiently ominous to warn of intending 
speculators from the Welsh coal-field. There has been a.lessened 
quantity sent both from Cardiff and Swansea during the last 
we-k, but in each case the export list shows a fair average (65,550 
tons), and Cardiff at the end of the month wiil very likely come 
close to its average of 250,000 tons. 

The total sent last month was unusually high, being no less than 
300,533 tons, or 14,000 only less than that of Newcastle. Newport 
sent — Swansea 53,810, and Llanelly 9052 tons during the 
month, 

In patent fuel a healthy trade is being done at a low margin. 
During the month of April the quantity sent from Swansea, which 
is the chief port for this branch of manufacture, was no less than 
18,247 tons, while from Cardiff the total was 8979. Ia the ship- 
ping of coke Cardiff exceeded Swansea, the first-named port hos 3 
ing 1014 tons, and the other 539. The demand for coke is well 
sustained, but figures continue to fall, and I have heard a quota- 
tion given as low as 8s. 6d. per ton, though not the best or No. 3 
Rhondda seam. 

The iron trade is unchanged in its character ; some few orders 
are taken at very low figures, but it is exceptional to see any men 
of the Monmouthshire works doing more than half time. Ebbw 
Vale, I hear, had an order this week for the Natal Government for 
7000 tons of rails, but this for so large a works is of little import- 
ance. Mr. Crawshay is understood to be working off a small bar 
order—at all events, two or three of the smallest mills are at work, 
but that they will continue long is doubtful. The exports of iron 
last week amounted to 5079 from Cardiff, and 1720 from Newport. 
The destination of the iron was principal'y Halifax, Ibrail, Natal, 
Paterno, Caldera, During the month of April the total shipments 
from all the Welsh ports amounted to 12,597, or about one half the 
quentity formerly sent when times were considered deplorably bad. 

Tin plate and tin works generally are not doing well. Some are 
stocking, others working haif time. The quotation per box of ordi- 
— plate at the Treforest works has been £1 (Qs. 3d., reduceable 
to £1 for large smounts,, This figure does noth'ny like pay, but a 
Swansea maker, I hear, quotes as low as 18s. 6d. Tin bars again, 
which should command £8 per ton, cannot be sold even at £7 10s., 
a figure which puts profit out of all consideration; the result is 
that in all directions notices are out again for ending contracts 
with this month, a preliminary step to a marked reduction. The 
Landore works, College works, Abortillery, Abercarne, Briton Ferry, 
all Pontypool, except the steel: works, and many others have 
given notice. The Pontypool tin men fortunately have found 
work on the railway, at 4s. 2J. per day, so I am told, but I do not 
guarantee the figure. A reduction may also be expected at Lydney 
and Lydpool in the Forest of Dean. The colliers of Aberamanu 
have followed the example set by the Dowlais and Hirwain men, 
and have resolved to assist the Yorkshire men in standing out 
against the reduction sought to be enforced there. I have not 
heard of any remittance being collected, but suppose the collection 
will be made at the end of the month. One of the hauliers in 
Rhondda, for contumsazy in not paying a fine inflictud for absenting 
ne from work without notice, has been sent to prison for one 
month, 








Captain Doveias Gatton, R.E., C.B., F.R.S., has been 
appointed one of the judges in the railway p’ant department of 
the Philadelphia Exhibition. 
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PIG IRON AND PUDDLED BARS. 
ScoTLanp— £84. £5. 4. 
G.m.b.—No. 1.. 0| Glengarnock—No. 4 - 8 46 
No. 0 No. oo 219 0 
tine eet 0| Eglintonm—No.1 .. « 217 6 
0 No.8 .. o 216 6 
Coltness.—No. i 0| Dalmellington—No.1.. 217 6 
No. 3 6 0.8. 217 0 
wea > : At . 
0. 
Langloan — No. 1 7 4 oggenen het ag P 2 . 
. 3 ” i, 
Carnbroe — No. 1 6 At Grangemouth. 
0. 3 6| Shotts—No.1.. o « 3 8 0 
: Monkland—No. 1 218 6 No. 8.0 cc o 8 0 6 
: No. 3 217 6 At Leith. 
mame. “Soe oe ee 4 ; : Kinneil No. “waar $0 4 
H ¥ 4 Yo.8 co ve 
; Clyde & Quarter—No. : 2 4 : ‘At Bo'ness. 
' The above at Cla om, aE Seema at works— 
| ° Caipgeiie slenge Eis ss 'ch ss ss OOS 
i Govan—No. 1 ss «+ + © 0] No.2 .. oc oe 0 
{ I cg) a BD 64 AD abc be 6 
/ At Broomielaw. ee. 4, Suahy : 
t - 0. 4, forge .«. 
| Calder _ ; aiieedies : 9 : Thornaby .. «2 o« o 3 0 0 
; at Port Dundas. 
/ Messrs. Wuitwe.t & Co.’s Stockton net prices (on, trucks) are—No. 1, 
: £2 14s. 0d.; No. 8, £2 98; No. 4 Forge, £2 8s. “Thornaby” No. ‘ 
Forge, £3 net 
Messrs. Botckow, Vavonan, & Co.’s net prices, f.0.b., are, for No. 1 
£2 138.; No. 3, £2 8s. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s.  e 
8. ao 8. d. 
Wates—No. 2, f.0.b., Newport.. o eo 27 6to0 0 0 
Forge (at works) oe +e eo 215 0t0o3 0 0 
Common pig (at works) *e eo 2 2 0t00 0 0 
Best native ore (at works) 215 0to0 0 0 
Both, Davenport, delivered in Aberdare. 
Dersysnire.—No. 1, at Sheffield oo o 8 0 Oto3 2 6 
; No. 3.. -- 217 6to3 0 0 
: LANCASHIRE, delivered in Manchester.—No. 3 8 0 0to0 0 0 
a No.4 219 0to0 0 0 
Heuarrs, at works, 24 dis. for prompt cash— 
/ Millom “ Bessemer "m—NO. 1 ss oe oo oe « 817 6 
: No. 2.. oe o oe eo 815 0 
; Maes of: os sc, oo #36 
' Ordinary No. 3 .. ee ee ee ee 812 6 
No. 4.. o- oe - 8ll 6 
No. 5 .. oe oe ee «- 811 6 
Mottled oe oe oe . oe «- 815 0 
White.. oe oe oe ee « 810 @ 
Maryport—No. 3 oe oe oe ee o - 815 0 
No. 4 oe oe oe oe oe e 815 0 
No. 5 oe oe o oe o « 3815 0 
Mottled and white.. ee oe oo ee - 815 0 
** Bessemer ”—No. 1 oe - ee o - 400 
No. 2 oe « oe - 817 6 
No. 3 eo ee oe eo -- 815 0 
Puddled Bar— 
Wares.—At works “.. ee oe ~~ £5 5 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & — Bs Co. —_ (2} dis. for 2. -- 10 5 6 
GLascow, oe ° oo oe Os. Od. to8 10 0 
assaune’, at works .. ee 710s. 0d to8 0 0 
Boiler Plates— 
“ Warrinoton,” to 5 cwt. each ages ee oe - 1050 
Do. best best ee oe oo e ll 5 0 
Do. treble best .. e 13 5 0 


y Lx per cent. discount for cash. “The Pearson and Knowles Co.’s prices 
of finished iron include ae station in Liverpool, Manchester, or 


Warrington, in lots of not less 
' in lots of 10 tons and upwards. 


Bow ixc & Low Moor, terms in each case 2h dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill. 


at 10s.; Liverpool, 7s. 6d 


Under 2} ewt. each 
24 cwt. and under 3 cwt. 


8 ewt. 
3} cwt. 
4 cwt. 
- ewt. 


ewt. 
’ ewt. and nS 
Plates exceeding 6ft. 


Tayior Bros.’ boiler plates 6d. per cwt. less ; 


” 
” 
” 
” 


3 


Toe 


4 cwt. 


ewt. 


cwt. 
cwt. 


- 


cwt. 


The Low 
; and Hull, 


wide, 2s. 


Bowling and Low Moor. 
“Monmoor” best, to 5 cwt., to 4ft. Gin. wide, and to 





380 ~ een feet, per ton at works .. oe 11 
Best best oo ee ee o . ee 12 
Best best best, to 4 wt. ee o o eo 15 
Special, to3cwt .. aan 

Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
Best, per ton short, at works .. a oe o 14 
Best best oe o- oy oe oe 15 
Best charcoal... oo ee oe oe ee eo 23 
Barrows & Sons: 
B.B.H. Bloomfield plates .. oe ee oo ee ll 
“ Best plates .. . ** o .- ee 12 
> Best best plates .. a ee ay e- 13 
CLEVELAND . . £9to 9 
Wa es, at Aberdare—Coke plates ee . ee oo 20 
Guascow, f.0.b. . ee ee «- £8 10s. to 9 
Angle Iron— 
Bow inc & Low Moor (terms as above)... perewt. £ 
L and T iron, not exceeding ten united inches .. > 
For each additional inch extra per cwt., 1s. 
“ WARRINGTON "—less 2} per cent. for cash—from 1 8 
by 1 by } to 3} by 3} perton .. oe oe 
Best boiler do., per ton ee ay ee ° oe 9 
Wuitwe tt & Co. ) wo 2} discount) per ton eo = 
Best ee es oe ee oe o 8 
Best best boiler ee 10 
* —° (at the ‘gem up to eight ‘united “inches 9 
oe . ee -- 10 
Best best a. ° e li 
T-iron, as above, “10s. extra.” 
Angle and T bars, Sin. = 9in., 10s. extra. 
9in. to 10in.; 20s. extra. 
CLEVELAND .. ee - £&710to 7 
EARL oF DupLey (terms. as below) :— £ 
** Round Oak,” not exceeding Sin. wide—Single best 11 
” ” ” » Double ,, .. 18 
is a » ‘<ireble ,, co 15 
Grascew, f.0.b. .. oo =o oo 60cc £' lato 8 
ABERDARE oe ee *e o F080 to @ 
Bar Iron— 
Bow ino, Low Moor, & Tayior Bros. (terms as above). 
perewt. £ 
Flat, round, be ~ eg to 3} cwt. .- o eo i 
i to 5 oe oe oe oe ee 
Do., 5 ews. on ‘upwards os oe eo ~ 2 
Plate fim by #in. and upwards. oe ee o « 1 

» under #in. a to}in. .. oe o. eo 1 

» ‘under jin. to oo oe os o o 38 

- under jin. .. es 1 

For each }in. less than lin. wide extra, 10s. per ton. 
Squares—jin. and upwards ee oo 1 

» -7-16in. tees, Vien” ear & 
= i and 5-16in. oe ee ee oe ee 1 
” . so oe o oe oe 7 mw 





per 


Moor Co. 


- 


deliver in 


5s per ton extra. 


per cwt. 


ewt. extra. 


J 


cEueaccnhe 


bat tat tat te 
WOAWSOOHANBE 


mdon 


an 2 tons, or free alongside at Liverpool 


Hammered and 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. 


ascofo coo Oo 


— _ oa 
Seoo oe oosc ooo 


_ 
eons 


Nawr Oownm~spbr~ 


their terms as 


ooo fc 


ooo 


ooo ooo 


oP 


ecooseoso oO 


osocooMo 


r-eoo scoescooom 





| 





cei ge oe ee «- 110 
2 din, and RE GRE SRT Se aS 
»  7-16in. and ee ee os te ec SS 
»  5-16in. oe oe oe ee eo. 170 
ee Rivet, ee a . . eo 19 0 
same as above. 
Chain iron, same sizes as above, extra ewt., 2s. 
bars and rods, per cwt., 3s. 
** Mownmoor,” at the works, per ton— &£s. 4. 
Bars, din. to 3in. round and square, or to Gin. flat .. 815 0 
Best ” ” ” ” oe 915 0 
Best best of fi «- 1015 0 
Rivet iron, usual sizes... ee oe oo o- 1015 0 
Best best .. o oe ee o ee ~- 111 0 
a se 
Gasoow, f.o.b. .. eo £7108.to 8 0 0 
oo at works, per ton short: 
B.B.H ve oe oe oy o 900 
= best angle e 1100 
All thar desceiptions s in proportion 
Ear or Dup.ey, 2} dis., tobe at i at Round 
“Round Oak,” rounds up to Sin. . ee oo ©6€Cl oes 9G 
He = - Single best .. «. 11 0 0 
co - os Double ,, oe + 1210 0 
pan pa % Treble ,, ee ~ 1410 0 
Rivet iron—Single best .. ee a a a 0 0 
Treble 510 0 
On separate orders of less than ewt ‘por tan ext, 10s 
Wa es, at College Works, Cardiff—Coke bars, best .. 10 0 


Merchant Bars— 
“ WARRINGTON ” (2} dis. for cash) per ton— 


Flats, from lin. to 6in. wideby jin. thick and upwards 0 0 
Rounds and squares, from }in. to 3in., best ee oo. ame 
Do., treble best .. - 1100 


very ‘prices as above. 
Wuitwe tt & Co., f.0. we oh dis. for — per ton— 


Crown quality .. ee ee as ee o. 700 
Best ee oe ee eo - oe eo 710 0 
Rivet iron ee oe o o « 810 0 
Crown eee “Thornaby”. ee eo oo e- 810 0 
Best = -. oe me ae. he we oe 
Best best” o o 1010 0 
Wates—Tredegar Iron Company, t me Cardiff or Newport 617 0 
No. 2 bars, f.o.b. Cardiff oe - oe « 615 0 
Sheet— £58. a. 
“‘Moxmoor,” to 8ft. long by 3ft. 20 w.g., per ton at} y9 49 9 
works.. .. o o o oe ee 
ee as 60 6c. ae. es ee Se 
Do., best best ee ee ee oe oe e«- 1210 0 
Usual extras. 
Barrows & Sons— 
B.B.H. sheets.. oo o ee oe ee ee 11 0 0 
ue best do. ee eo oe oe ee ee 1210 0 
best best do.. eo oe oe oe « 1310 0 
E. P.’& W. Ba.pwin, at works: 
“Severn ” '—Singles to 20 w.g. os oe os eo 1230 0 
“Wilden” ,, iE at jee ty oe oe « 1600 
ar. eee ee 
Aa | > morn sye SE | 
bs i a oe eo. 2310 0 
oe o ee 2510 0 
Doubles to 24 i g-» <. and 
Trobles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best ‘‘E P and WB” per cwt... 113 0 
“Unicon” .. oe ee oo eo 110 0 
Coke Tin—“ Stour” 0 


1 6 
Messrs. Baldwin’s terms are pt dis. for cash on Toth of the month 
following delivery. 


Pearson & Know tes Co. (terms as ngian £a 6 

“ Dallam”—Singles, to 20 w.g. perton 11 0 0 
Best, 10s.; best best, 30s. per ton cen. 

Crowrner Bros. & Morcay (at works)— £5. d. 

Coke Tin—Singles, to 20w.g.,to 120in. by 36in,p.cwt. 115 0 

Doubles, to 24 w.g., to 96in. by 36in. - 117 0 

Trebles, to 26 w.g., to 84in. by 33in... e 119 0 

Charcoal Tin—Singles, as above ee oe o- 200 

Doubles ” oe oe eo 220 

Trebles - ° ee o 24 9 

Do. Best singles, as above oo oe eo 250 

Best doubles ES ee ee o 37 @ 

Best trebles 29 0 


Terms, 2} dis. for cash on 10th of the month. ‘Orders of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 


J. Trxy, Bristol, delivered in London, 2h dis. forcash— £8. 2 
Doubles .. os ee ee oe ee « 13 0 0 
Trebles .. ° os ee oo ee oe» 1410 0 

Wa rs—Treforest Tin- plate Works— 

Charcoal tin (at Cardiff), per cwt. «£1 0 Oto 000 
Lydney (at works) .. oe oe - £1 1 O0to 150 
Swansea os oe oe oe - 018 6to 000 


Engine Iron— 
KrrksTALt Force Co. (from cold blast, pig, refined, and selected). 
Plain bars, rolled, viz. : ton. 


Per 

£5. 8. 
Rounds, from }in. to 6in. diameter .., .. 20 0 to 22 0 
Squares, from $in. to 5in. 20 0to 21 0 

Drawn hammered bars, as above, per ton extra 1 0 
Rivet iron oe ee ee eo» 20 0to 22 0 
Angle iron, 1}in. to din. -e ee -- 20 0to 0 0 
Forgings—Plain shafts under 5 ewt. «. - 20 Oto 0 0 
ams 9 10 cwt. .. + 22 0to 0 0 
ve - Soemk, co oo 8 Of 68 
~ me B30 cwt. .. ee 380 Oto 0 0 
40 cwt. .. -- 34 0t0 0 0 

Plain shafts, ‘above 30 cwt., prices ‘according 
to weight and dimensions. 

Piston rods, under 5cwt.  «. °. ee 22 Oto 0 0 
” =» l0cwt. ee e + 26 0to 0 0 
2Wewt. $e «- 30 Oto 0 0 
Cranks, under 5ewt. .. oe oe « 27 Oto 0 0 
wi i. 10 cwt. « ee ee + 30 Oto 0 0 
» ~—og~Ss«dS wt. mee ee 
2 cwt. oe ee o- 87 Oto 0 0 
Crossheads, under 5 cwt. oo ar) + 26 Oto 0 0 
10 cwt. ee ° « 30 Oto 0 0 

"all other uses according to pattern and weight. 


Wire— 
Wauarrecross Wire & Iron Co., —_— ered in Liverpool. Terms 2} dis. 
for 


Best best WW drawn telegraph, in feted lengths, 
WwW ° 


— per ton £58. 4. 

Oto 6 oe oe os oe oe o 1 56 0 

7to 8 . oe .- o- oe 18 5 0 

9 oe oe ° ar ee o 19 0 0 

10 o- oe oe os «- 1915 0 

ll . . o* o. o- oe eo 20 5 0 

12 ee ee o oe a 21 5 0 
Best annealed drawn fencing ‘per ton 

Oto 6 oe oe oe oe oe + 1110 0 

7 o. o° ° oe ee o- eo 18 5 0 

8 oe oe ee oe ee oo - 1300 

9 oe o ee *. oe ee «- 1310 0 

10 o o o a oo - 1410 0 

ll ee ee ary ee oe . o 165 0 0 

12 ee os ry ee ee oe « 1510 0 

ny in boiled oil 5s. per ton extra. 

ee per ton 

«eo oe ee oe oe ee + 1510 0 

7 oe oe oe ee oe Vee eo 16 5 0 

8 oo ee ee oe + 1700 

Nail Rods—G.asoow, f.0.b. = ee « S10to0 0 

Nails— 


Warrecross Wire & Iron Co. 
Wire Nails, or Points de Paris, per 112 Ib. :— 
9 12 


10 ll 13 4 1 16 17 «18 


7 8 
Wo 14/9 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
| 


acking in casks 1s. per ewt. extra. 


Rails—G.ascow, f.o.b. ee ee ee e 710to8 0 
CLEVELAND ay « 610to7 0 
Wates—Tredegar Tron Company « 6 5t0610 

f.0.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
port) .. ee ee oe « 6 0 to 6 12/6 
For colliery sidings .. co =60ee T OO O 
f.0.b. Cardiff. Coe. 
Bridge rails to 30Ib. per ten 
(at wo 6126to 0 


rks, 
One at works), — "section 
(Owe! 


7 10 to 7 12/6 


Railway Chairs—G.ascow, f.0.b. oe =o € O41 
Pipes—G.asoow, f.o.b... eo. es oe « 6 Ot07 5 
STEEL. 

SnerrreLp—At works— £2adqd éea 4 
8 steel se oo ee oe oe 4 . .eS ; 4 

Ordinary o. o- oe oe Il 
Fair average steel oe 08 oe eo 27 0 0to85 0 0 
Sheet Be gs Mie ee ee + 40 0 0t060 0 0 
Second-class tool.. «se ee - 80 0 0to50 0 0 
Best special s' e aa ee - 500 0t070 0 0 
Fine rolled, for oo « 60 0 0t075 0 0 
Rails—Siemens (at works) .. ee « 9 0 Oto 910 0 

er, or + 715 0t0o 9 0 0 
Do. superior .. «.. .. 10 0 Otoll 0 O 
Do. best.. eo ee « ll 0 Oto12 0 0 
ba ty £58, d, £84 
0.b., Senteh a Mergent irre i ee Pb ae ee 
— oo wy oo «- 8 0 0t0 000 
eavy ee 710 0t. 000 

Bat, from 401b. per yard, at works 
(Davenport) .. ee eo - 8 2 6t0. 8 5 0 


PRICES CURRENT OF MISCELLANEOUS METALS, 





Copper— £8. 4 
Chili bars .. e om oe ee +» perton.. 79 0 0 
B.S. ingots ee . oe ee oe ee - 87 0 0 
Tough cakes or bars... . o o on « 8 00 

poareli 4 00 
ts a eS ag Ss lis 2 8 

ens eo ee ee ee 
nh 5 lid ee oe ee ee ee « 2110 0 
“ Panth: oe ° oe ee oe ee o. 000 

outta 
Regulus star .. oe ° e +e on oe : : : 
Spettce— 
ilesian .. ee “ae oe oe .... = ¥ 0 
0 
English .. 0s oe oe oe wow o f D G 
Quicksilver .. o os per bottle . 10 0 0 
Phosphor Bronse—Bearing metal perton .- + 120 0 0 
Other alloys —«. ee £130 to 145 0 0 
Muntr’s Metal—Prices nominal. 
PRICES CURRENT OF COAL, COKE, OIL, &c. 
Coke— £00. £5.4. | £84 £58.4, 

Cleveland, at pits 0 12 0..013 6! London—Best .. 0 00..0 00 

Derbyshire.. .. 0130..0 00 Other sorts .. 0196..1 09 

Wales .. «. «. 0 96..0106 South Yorkshire—At the pite— 

Best pre Bestordinary.. 0 12 0..0 160 
No. -- 0110..0 00 Lengerting + 0 90..0110 

Ps... Ie at works 0 66.0 00 Slack .. .. 0 30..0 50 

Sheffield .. .. 015 0..618 0 | Wales, allat pit. 0 00..0 00 

Coals, best, per ton— 7). - © 70.0 76 

Birmingham .. 018 0..0156 | oo oo 0 70.0 76 

South Durham... 0 5 6..0 10 6 Snail steam .. 0 26..0 30 

Derbyshire— | Do. bituminous 0 20..0 30 
Best (at pits).. 014 0..0160 |Z oe oe o- 64 00..0 00 
Converting .. 0110..0 00 |Oils, tun— 

Other sorts .. 0 90..011 0; Seal, pale.. .. 84100..0 00 
Slack .. « 0 80..0 50 oS. ae at 29 10 0..30100 
el. totinged.. 31 0 0..883 00 

Glasgow—At the pits— | _ Linsee wil 4 501.247 6 
Ellcoal,perton 0 70..0 90 Olive, Gallipoli... 0 00..0 00 
Main » © 58 0 68| Spanish .. .. 0 00..0 00 
Splint ie 0 5$..6 76) M .. oe oo 39 00..0 00 
Dross 9 0 09..0 30) Rangoon engine 

| (C. Price and 86..0 00 

Dob gine gow— | Co.’s), per gal. 

ouseho r Rapeseed, Engl. 
ew, Gerba. $0 18 8..0 15 0 | Mie” Uns! } 38 5 0..98100 
0., wholesale, TOWN .«. ». 3619 ge ta 
r ten. to 80 0 99| Foreign pale «+ 38 0 0:.89 00 
Splin oe of 0 80.0 89 wang oo ee 0..0 00 
me ee of 0 80..0 99 8 - 0 9 0::0 00 

Wishaw main.. 0 70..0 76 Waste South? 34 

Smithy .. .. 0136..0139 Sea, pale ., f 9 10 0..85 0 0 
Brown oe oe 29 005.8000 
me (Wigan pit prices)— E. I. Fish - 2 00..000 
~ a > 011 0..0 12 0 Yellow .. .. 82 00..8400 
Pem rton Aft. 0 96..0106 | Tallow + 30 00..5400 

rnace co; 0 70..0 86 St. Petersburg, 
Bu o os 8 SOS mew’ } 52 15 0..53 0 0 
Slac oo oe 0 40.0 50 ++ «ce ee 5010 0..5100 





PRICES CURRENT OF TIMBER. 


Per Load of 50 cubic feet. ae pet 1876. 
imber— 


Per Petersburg standard. £46 £8 








































Baltic Fir Ti Deals, &c. 7 
iga . 310 4 5 Quebec, 3rd 910 1110 
Dantzic and “Memal, crown . 40 510 19 0 2510 
310 410) 122015 © 
»- 3040 910 1l O 
: 915 30 10 0 18 0 
- 212 315 5 lo 
» 2 5 210) 8rd 810 910 
+ 3 0 310|| St. John’s, vw Me deal 810 96 
+ 210 215)| Nova Scotia and Prince a. 
- 8es 15) ward’s Isle, spruce.. 8 5 810 
United 8. ditch ine la 
Memel crown .. 515 8 o| Staves, per m ill 7 . at. 38 woot 
Brack ... ee »- 5500 Memel, Prmen§ 
Dantzic and Statten, crown. .. 510 8 0) Brack . 
Brack & unsquared 5 0 6 0) Odessa, crown . : 900 0 
American Timber— || Dantzic, Stettin, ‘and Hambro 
Red pine for yards and spars 410 610) adian, standard pipe . ~] $ 1 0 
Mixed and butiding.. 810 4 0) per 1200 pieces— 
Yellow pine, — sseeeceese 519 619)! Canadian, pid ved « Bee 
a board + 510 610 Bosnia, single barrel . + 80 0 310 
1 4 0 410)! Wainscot Logs, per 18. "cube 
Pitch pine ....++sss+08 + 819 3 15| Riga, ew andDutch) 515 610 
Do. for masts and spars . - 4560 Brack .occcesesecees 415 0 
Elm, rock + 410 610)| Memel, noes 415 510 
Guede on +6070 Brack $15 45 
. ; 10 “4 of Lathwood, per 
Buen, Quebec large 0 || Petersburg . 
New neoneviek ar. = Isle 3 0 310 Riga, Dantzic, i Memel, &e. ? i 8 is 
Small averages 210 215)| wahogany and Furniture Woods — 
Masts, red pine ... - 410 6 0) Per superficial foot. 5 d. s. d. 
Yellow pine, 4 0 610|| Mahogany, Honduras, cargoav.0 5 0 64 
Oregon ... - 9 012 0 Mexican, do. -0 480 53 
Kawrie... .. - 8 oll 0 Tabasco, do. -0500 
Norway spars . » 2030 Cuba, do. -0 B09 
Indian teak.. - 10 13 10 St. Domingo, do,. +0609 
British Guiana,  grcenheart 8090 St. Domingo, curls -1030 
Australian, ivonbark...... 71020 O)|| Coder, Cubs....c.cccccccsecce 0 40 
Deuls, &c. » per Petersbw rg Standard— | Honduras, Mexican, &c.. 0 4 0 
Archangel, ist pase os 15 016 10 Pencil, jeetianry -- -0 20 4 
2nd do...... 12 013 0 Good and so -0304 
Petersburg, sae. . 13 615 0 Walnut, Italian.. es + 0 40 sf 
‘Wypburg, do. ... ses 11:10 1210 Bi ack Sea. 0 30 4 
Petersburg and Riga, white.. 9 wl oO Canad +o 04 
Christiana, yellow and a wait} 13 09 1410! Maple, eabee ae -05609 
deals, best sorts . ° Satinwood, St, Domingo -1016 
Norway deals, other sorts. ° 9 8 4 10) Per ton. 2326 
Battens, all sorts. . 0 Satinwood, naa sossevee 7:0 9 0 
Swedish deals, mixed .. 12 ° 16 0 Rosewood, Rio.. -+ 1440 20 0 
3rd... 12 0 1310 Bahia - 20180 
Inferior and 4th 9 0 10 10 Tulip wood,, 15 0 2 0 
Bat peony glamor Zebra wood, Byazil ........ 10 0 12 0 
Finland OU, Bs cc cocceres 11 10 13 0 ‘Puerto Cabel 60 oO 
"oa apes ce 01110|| LignumVite, ©. 8t. Domingo 60100 
sept deals .... 710 810 Ebony, Ceylon .. 1220 2 0 
Hand-sawn battens.... 7 0 8 0 met hg bile « 12 0 16 0 
Dantzig crown deck eer aed || Cocus wood 60 8 0 
40ft. 3in. 15113 Boxwood, Toner. 60% 6 
Brack do. 01712 
Per r Petersburg standard. | sd. sd. 
Quebec, — ht 390 pease 21 0 2510 Lancewood spars, each, fresh 8 0 15 © 
d do, 3 0 15 Do., ordinary tofair.... 3 0 0 








THE iron skew bridge for carrying over the Rue de la Chapelle 
the branch uniting the Paris Ceinture line with the Northern 
way is now being erected. The span is 80 metres—262ft. 
—divided into three bays. 


SoutH Kensineton MusEuM.—Visitors during the week ending 





May 13th :— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,524; mercantile marine, building 
materials, and other collections, 1140. On Wednesday, Thursday, 


and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2752 ; 
mercantile marine, building materials, and other collections, 95. 
Total, 15,511. Average of corre nding week in former years 


12, 547. Total from the opening of the Museum, 15,089,148. 
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Ovr last article was devoted entirely to an account of 
Papin’s experiments, and we there stated that no remains of 
Savery’s original work are extant. The Council of King’s 
College contribute a model of a modification of Savery’s 
engine, constructed by Desaguliers about 1717. It is 
numbered 1944 in the catalogue, and may be found in the 
glass case containing the large Newcomen model to which 
we shall presently refer. Desaguliers’ bys pide engine is 
characterised by Stuart as “a lame copy of one erected by 
Savery himself years before.” It is, in fact, little more 
than a Savery engine with a single receiver. The first 
complete ine of the kind was made by Desaguliers 
for Peter the Great, for his garden at St. Petersburg, 
about 1717 or 1718. ‘ 

The model of the Newcomen engine (No. 1943) is said 
to have been made by the inventor—who was known to 
be a cunning artificer —and by him presented to George ITT. 
It is now the property of King’s College, London. 
Nothing is, we believe, known as to its precise date, and in 
the absence of this information no purpose would be served 
by giving a detailed description of it, as the principles of 
Maveoman'é engines are perfectly well known. It is 
beautifully made, and is in aisell le preservation. Bein 
in all probability the only authenticated example o 
Newcomen’s own Lebttwole in existence, it must be looked 
upon as possessing extreme interest. 

At the back of the glass case which contains this model 
hangs a print, the importance of which seems to haye 
been oven by the authorities. It represents “The 
Steam Engine near Dudley Castle, invented by Captain 
Savery and Mr. Newcomen. Erected by y* latter, 1712.” 
So far as we are aware this print has entirely escaped the 
notice of all the writers on the history of the steam engine. 
It is true that Stuart (“ Anecdotes of the Steam Engine,” 
vol. i., p. 174) speaks of “an exceedingly rare and curious 

rint published in 1725.” From the engraving which 
Stuart gives it would appear that the print of 1725 is ve 
similar to that which we are now describing. Nearly all 
the information which the world possesses with regard to 
Newcomen’s engines is derived from D iers’ “ Experi- 
mental Philosophy,” published in 1743. That writer states 
that Newcomen made an offer in 1711 to drain water from 
a mine at Griff, in Warwickshire, but the offer was not 
accepted. In the succeeding spring, however, Newcomen 
obtained a contract to erect an engine for a Mr. Back, at 
Wolverhampton, and this engine has always been spoken 
of as the first of its kind. Beyond the mention con- 
tained in Desaguliers’ work, nothing whatever is 
known about Mr. Back’s engine. Mr. de Mazzinghi, 
the obliging curator of the Salt Library at Stafford— 
which contains an extraordinary collection of materials 
illustrative of the history of the county—has been 
kind enough to make a search for us, with refer- 
ence to Back’s engine, but the inquiry was fruitless. The 
Library does, however, contain a copy of the engraving 
now at South Kensington, but it is not in the Print Room 
at the British Museum. Canon Packe, of Wolverhampton, 
so well known for his acquaintance with local antiquities, 
is also unable to throw any light upon the subject of the 
engine made for Mr. Back. it possible that Desaguliers 
made a mistake, and that Dudley Castle, not Wolver- 
hampton, was, after all, the place where the first Newcomen 
engine was erected? At all events future historians 
must take note of the fact, now for the first time pub- 
a that Newcomen erected an engine at Dudley Castle 
in 1712. 

But the interest attaching to this print is by no means 
exhausted. Always supposing the date to be genuine, we 
have in it evidence that Savery and Newcomen were 
associated together in the erection of pumping engines. 
Switzer—“ Hydrostatics,” vol. ii.,p. 216—indeed states that 
he is “ well informed that Mr. Newcomen was as early in his 
invention as Mr. Savery was in his, only the latter, being 
nearer the Court, had obtained his patent before the other 
knew it; on which account Mr. Newcomen was glad to 
come in asa 3 m3 to it.” Mr. Smiles seems inclined to 
doubt this, although he is perfectly right in stating that 
no aoe was ever taken out by Newcomen. The contrar 
had, indeed, been asserted by nearly every writer up to his 
time, but there is no entry of a grant to Newcomen in the 
Patent-office indexes. We have ourselves made diligent 
search amongst the State Papers of the early part of 
the eighteenth century—1705 is the date assigned for 
Newcomen’s ye gee patent—to see if any trace could 
be discovered of an application, or of an opposition on 
the part of Savery. Nothing of the kind was found, 
and as the various stages of Savery’s patents are duly 
recorded, there is no reason to suppose that Newcomen’s 
application, were it ever made, would have been omitted. 
It may then, we think, be taken as proved that New- 
comen had no patent, but that Savery and Newcomen 
were associated together, if not actual partners. 

There is, however, yet another point which this print 
establishes. The various taps or valves in Newcomen’s 
early engines were worked by hand. Everyone knows the 
story of Humphry Potter, the idle boy, who invented the 
“scoggan,” which rendered the engine self-acting, and 
thus allowed him more time for play. The precise date of 
this contrivance—and a very good one it was—is nowhere 
stated ; but Beighton’s “hand gear,” the next improve- 
ment in the mode of opening the taps, is fixed by Desagu- 
liers as having been made in 1718, and first applied to an 
engine erected by Beighton, at Newcastle, in that year. 
A glance at the print under notice will, however, show 
that the Dudley Castle engine, in 1712, was entirely ‘self- 
acting, being provided with a “ plug-frame” and very 
eg ete valve gear. 

If the date of this print be established, one chapter at 
least in the history of the steam engine will have to be 
re-written. We understand that the fortunate owner of 
the engraving is Mr. Samuel Timmins, of Birmingham, a 
local antiquary of more than local repute. 





No one who is in the least familiar with the history of 
the steam engine can be unaware that it was during the 
repair of a model of Newcomen’s — that Watt’s mind 
was first directed seriously to the subject of steam. That 
model has been religiously kept by the University of 
Glasgow, and the authorities have sent it to South Ken- 
sington. Arriving somewhat late, it is not mentioned in 
the Catalogue—at all events it is not in the first edition. 
It stands in a glass case next to the one which contains 
the Newcomen model from King’s College, and bears the 
following inscription:—“ In 1765, James Watt, in working 
to repair this model, belonging to the Natural Philosophy 
class in the University of Glasgow, made the discovery of 
a separate condenser, which has identified his name 
with that of the steam engine.” The following wood- 
cut will give an idea of this “ fine ee as 
Watt called it at first. The cocks, it will be observed, 




















were worked by a bar attached to the main beam. If 
it were possible to regard this simply as a model 
which had passed under Watt’s hand, it would be looked 
at with interest; but, considering the stupendous results 
which have flowed from the train of experiments to which 
it gave rise, one may well be excused for regarding it with 
something like veneration. 

It appears to us that the authorities have not “made 
enough,” to use a familiar expression, of many of the 
historical models ‘and relics entrusted to them for exhibi- 
tion. Perhaps this may be due to the difficulty of finding 
a sufficient number of enthusiasts to take charge of the 
several departments. Some allowance must also be made 
for the hurry in which the final arrangements of an 
exhibition are always made. Who, for instance, but those 
who are acquainted with the subject, would recognise in 
“No. 2145, model of Cugnot’s steam carriage, 1783”—for 
so the entry appears in the catalogue—a model of the very 
first steam carriage which ever ran upon common roads ? 
To begin with, the date is wrong; it should have been 
1769, or, at all events, 1770. Then, again, there is a half- 
depreciatory notice attached to the model itself, stating 
that it only attained a speed of two and a-quarter miles 
per hour. French vanity is sure to be wounded at this, 
and we trust that the label will be cancelled. Suppose 
that Symington’s engine were sent for exhibition to Paris, 
and the authorities announced that “ it only succeeded in 
propelling a boat at the speed of five miles per hour;” 
should we not justly feel that it was somewhat ungenerous ? 
Having premised thus much, we will proceed to describe 
what is, in truth, a machine of the highest interest. 
Seeing the large share which our own country has had in 
the invention of the steam engine, we can well afford to 
be liberal in our estimate of the labours of foreign nations 
in the same field. 

The earliest suggestion of the use of steam power on 
common roads is contained in a letter of Papin’s to Leib- 
nitz, dated July 25, 1698:—“ Believing as I do,” says 
Papin, “that this invention—the steam engine which he 
was then at work on—may be applied to several other pur- 
poses than that of raising water, I have made a little 
model of a carriage which is driven by this force..... 
but I think that the inequalities and curves of roads will 
make it very difficult to bring the invention to perfection.” 
This was little more than a suggestion, and Dr. Robison, 
when a student at Glasgow, threw out a hint to the same 
effect in 1759. The honour of actually constructing a road 
locomotive belongs unmistakeably to Nicholas Joseph 
Cugnot, a French military re caw who was born at 
Void, Lorraine, on the 26th of February, 1725. It is stated 
in Stuart’s “ Anecdotes of the Steam Engine” that the first 
model was made in 1763; but this is not borne out by 
General Morin’s exhaustive paper in the Comptes Rendus 
for April 14th, 1851. It is certain, however, that in 1769 
his engine was tried at the Arsenal in Paris before several 
distinguished individuals, when the new vehicle, carrying 
four persons, attained a speed of from 1800 to 2000 toises 
—2°18 to 2:42 miles—per hour. The boiler was found to 
be too small, so that the coach was not able to travel more 
than from twelve to fifteen minutes without stopping 
nearly as long to allow the steam to get up again. 
The trial having been considered sufficiently satisfactory, 
Cugnot received orders to construct a new coach of greater 
power. This was done, at a cost of 20,000 livres, about the 
end of 1770, and the machine is still in the church 
attached to the Conservatoire des Arts et Métiers in Paris, 
but it does not a that it ever underwent a trial. The 
original is probab: y too large for convenient transit, but 


the authorities of the Conservatoire have sent a model to 
scale which exhibits the detail just as well as the locomo- 


tive itself, though of course it lacks the historical interest 
which attaches to the original. Very little was known in 
England as to its construction until 1853, when Mr. E. A. 
Cowper read a paper, illustrated by drawings, before the 
Institution of Mechanical Engineers, which is printed at 
33 of .the “Transactions” for that year. Mr. 
wper’s — was reprinted by Mr. Young in his 
“Economy of Steam Power on Common Roads.” The 
appearance of the machine is somewhat peculiar. At the 
fore part is a copper boiler which overhangs the main body 
of the carriage. It has three wheels—one being in front 
and two behind. The engine is com of two single- 
acting cylinders, the pistons of which act alternately on 
the single front wheel. On each side of the driving wheel 
ratchet’ wheels are fixed, and as one of the pistons 
descends the piston-rod draws with it the crank, the catch 
of which, taking into the ratchet wheel, causes it to make 
a quarter of a revolution. By means of suitable gearing the 
same movement also’ places the piston on the other side ina 
position for making a stroke, and turns a four-way cock so as 
to open the second cylinder to the steam and the first cylin- 
der to the atmosphere. The second piston then descends, 
causing the driving-wheel to make another quarter revo- 
lution, and restoring the first piston to its original position, 
and so on. The vehicle may be made to run backwards, 
and suitable arrangements are provided for steering it. 
A slight accident which happened on the occasion of its 
first trial seems to have created a prejudice against the 
machine, and nothing more appears to have beer done 
Poor Cugnot was before his time, and he died in Paris on 
the 10th of October, 1804, in the receipt of a small pension 
from Napoleon, after having undergone the privations 
which are the fate of too mauy inventors. 

Murdoch’s model of a steam carriage, constructed whilst 
he was residing at Redruth, in 1784-5, is, unfortunately, 
not here, as it ought to have been. Some of our readers 
may possibly recollect it in the Great Exhibition of 1851. 
We believe that its permanent home is at Birmingham. 
Although the cylinder had a diameter of only Zin. with a 
2in. stroke, the whole model being no more thaa 1lbdin. 
high, it was capable of attaining a speed of six or eight 
miles an hour. It is related by Mr. Smiles, in his “ Lives 
of Boulton and Watt,’ how Murdoch used to alarm the 
superstitious inhabitants of Coruwall by his nocturnal 
experiments with the little model along the roads. 
Although we are departing somewhat from the chrono- 
logical arrangement which it was intended to observe, we 
may here call attention to Trevethick’s model of his 
locomotive (No. 1936) constructed in 1802. This was also 
adapted to run on common roads; but it will be more 
convenient to describe it in connection with the early 
locomotives in the Exhibition. 

It was shrewdly remarked by a witness who gave evi- 
dence before the House of Commons Committee on the 
Patent-office Library and Museum some years ago, that 
“it was difficult to get the first of anything.” In spite of 
the fact that Papin in 1707 did actually succeed in fitting 
a steam engine in a boat with which he made a voyage of 
some distance, and notwithstanding the suggestions of 
Savery, Hulls, and others, the designation of the “ parent 
engine of steam navigation,” which has been applied to 
Symington’s engine (No. 2150), is not on the whole inappro- 
priate. The history of this piece of mechanism is exceed- 
ingly interesting, and we will endeavour to relate it 
without touching upon the hotly-contested claims of 
Miller, Symington, and Taylor to be considered as the 
originators of the present system of steam navigation. 
For some years prior to the year 1787 Patrick Miller, Esq., 
of Dalswinton, Scotland, had been engaged in a series of 
experiments with double and triple vessels propelled by 
paddle-wheels. It was suggested to him by James Taylor, 
tutor to his sons, that steam power might be substituted 
for manual labour, and in the early part of 1788 Taylor 
introduced to his patron William Symington, an engineer 
at Wanlockhead Lead Mines, who had previously obtained 
a patent for a steam engine “on principles entirely 
new,” dated June 5, 1787,-No. 1610. An arrangement 
was made with Symington to apply an engine of his 
construction to one of Mr. Miller's vessels, and the 
engine now at South Kensington was accordingly made, 
the ee having been executed in brass by George 
Watt, of Edinburgh. In October, 1788, the engine was 
mounted in a frame and placed on the deck of a double 
pleasure boat 25ft. long and 7ft. broad, and connected with 
two paddle-wheeis, one forward and the other abaft the 
engine, in the s between the two hulls of the double 
boat. Many experimental trips were made with this boat 
on Dalswinton Lake, and the vessel was propelled at the 
rate of tive miles an hour. That it should have accomplished 
even this is to be wondered at, for it cannot be denied that 
the engine is small and ill-adapted for its purpose, 
The cylinders, of which there are two, are about 4in. 
diameter, and are open at the top, which is enlarged to 
prevent the overflow of the water used for keeping the 
pistons steam tight. At the lower part of the cylinder 
is a condenser and air-pump very similar in form to 
that invented by Watt, and patented by him in 1769. 
Symington’s arrangement must indeed be regarded as an 
infringement of Watt’s patent. The valves are opened 
and closed by a modification of eo po hand-gear, 
alluded to in a former part of this article. A T, or cross- 
head, is applied to the end of the piston rod, probably for 
the first time, and a communication is established between 
it and the paddle-wheel shaft by a somewhat complicated 
arrangement of chains, ratchet-wheels, and clicks, for which 
Wasbrough obtained a patent in 1779, whereby the recti- 
linear movement of the piston is converted into circular 
motion. As Wasbrough’s patent did not extend to Scot- 
land, Symington was perfectly justified in appropriatin 
his invention ; but why the simple expedient of the c 
was not employed is difficult to. see, as Pickard’s patent for 
its application to steam engines was taken out in England 


only. 

The vicissitudes of this engine have been extraordinary, 
and it is right that the public should know that its pre- 
servation from the melting pot is solely due to the energy 





and perseverance of Mr. Woodcroft, by whom it is contri- 
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buted for exhibition. After nontar been ment for a 
few days in various experimental tri engine was 
taken cut of the boat and placed in Mr. Miller’s library, 
where it remained until 1815. In 1828 it was sent by his 
son to Coutts, the London bankers, who kept it for nine 
years. Its next journey was to Tilbury’s store warehouse, 
in High-street, Marylebone, where it remained till 1846. 
It was then forwarded to Mr. Kenneth Mackenzie, of 
Queen-street, Edinburgh, who, after keeping it for some 
time, sent it for storage to Mr. Fraser, agent to the 


United Kingdom Insurance Company, of George-street, | 
in the same city, and finally he instructed Mr. Fraser | 


to sell it. Accordingly, the engine in its framing was sold 
by Mr. Fraser to his estaetn tone, a plumber, who re- 
moved the engine from its framing, and w it aside for 
the purpose of being melted down. The death of the owner 
frustrated this intention, and the engine was subsequently 
found to be in the ion of Messrs. William Kirkwood 
and Sons, from whom it was finally purchased by Mr. 
Woodcroft, and placed in the Patent-office. The purchase 
was not, however, effected hy Mr. Woodcroft’s agent until 
after repeated instructions to buy it, as it appeared to his 
unimaginative and cautious Scotch mind to be such a very 
bad bargain. The last objection raised by the agent was 
that “ brass had risen a halfpenny a pound!” The engine, 
having been most judiciously and thoroughly restored by 
Messrs. John Penn and Sons, of Greenwich—it is in 
perfect working order—was placed, in January, 1857, in 
the Patent-office Museum, whence it has been removed for 
exhibition in the loan collection. 

We ought to add that we have been partly indebted for 
the account of Symington’s engine to the admirable 
catalogue of the Museum, compiled about sixteen years 
ago by Mr. Michell, of the Patent-office. It is not a little 
singular that none of the curators of the Patent-oflice 
Museum seem to have been equal to the task of bringing 
the catalogue down to the present time. 








REMOVAL OF A WROUGHT IRON RAILWAY 
BRIDGE AT STEPNEY. 

Messrs. A. Hanpysipe and Co., Limited, have just 
removed and are now replacing the bow-string girder 
bridge which carried the Bow extension of the London 
and Blackwall Railway over the Commercial-road at 
Stepney Station. 

As it was one of the early examples of wrought iron 
bridge construction, and probably one of the first, if not 
the first, bridge made with pin connections in this country, 
we have thought that a description of it, and of the state 
of preservation in which it was found on taking it to 
pieces, will be interesting to our readers; and as the 
removing and rebuilding of iron railway bridges, of which 
this is, perhaps, the first example on a large scale, will be 
a problem to which engineers will have to direct their 
attention with increasing frequency in the future, we shall 
also shortly describe the method which has been adopted, 
with perfect success, in the present instance. 

The construction of this bridge, which was erected by 
Messrs. Fox and Henderson, about the year 1847, is 
sufficiently explained by the working drawing which we 
publish this week. As might naturally have been expected 
from the early date at which the bridge was made, many 
of the details are open,to objections; but a careful inspec- 
tion of the various parts when partially or wholly discon- 
nected showed at once that the workmanship was of a 
very high class, as was also the iron, judging from the 
amount of force required to cut or break it, and from the 
appearance of the fractures. 

The bridge was originally designed to carry a double 
line of railway only, but the platforms of the adjoining 
station were soon found to be too small for the ever- 
increasing traffic, and these were both subsequently con- 
tinued along the bridge, and for a considerable distance 
beyond. The parts of the platforms on the bridge were 
necessarily limited in width by the main girders, and were, 
as those of our readers who are acquainted with the station 
will recollect, so narrow as to be dangerous; and the fact 
that no serious accident has occurred there during so many 
years reflects great credit on the railway officials concerned, 
there being only a few inches between the main girders 
and the open doors of carriages standing at the platforms. 

The site is one of exceptional difficulty, in consequence 
of the very heavy traffic both on the road and on the 
railway which crosses it. The Commercial-road, which is 
one of the main thoroughfares of London, is about 77ft. 
wide opposite Stepney station, and along it passes nearly 
all the street traffic between the City and the docks and 
manufactories on the north bank of the Thames; it is also 
traversed by the North Metropolitan Tramway from 
Whitechapel to Poplar. The —_ crosses the Commer- 
cial-road at an angle of 37 deg., and carries a traffic which, 
in number of trains, is probably not exceeded on any other 
bridge having only a double line of railway. Five or six 
companies have running powers over it, and the total 
number of trains which cross it during the fifteen busiest 
hours of the day amounts to over 400—an average of one 
on each line every four and a-half minutes. 

In order to earry out the work with as little danger to 
the public as possible, Messrs. Handyside and Co. deter- 
mined to construct a stage, close planked all over, strong 
enough to carry the railway traffic and all their material 
and lifting tackle, and wide enough to admit of all their 
operations being carried out on the top of it, without 
descending into the street below. The stage is protected 
by a parapet hoarding, 7ft. high, and is lighted with gas 
by means of portable lamps and india-rubber tubes. These 
give a good light, and enable the men to work at night 
with but little inconvenience, and are much safer than the 
ordinary naphtha lamps. Water has also been laid on 
from the street main as a precaution in case of fire. The 
total obstruction of the street only amounts to 24ft. of the 
width, including a space 11ft. 4in. wide reserved for the use 
of the contractors. This space is inclosed by a hoarding 
extending nearly up to the platform of the stage, and in it 
the hoisting and lowering of all material to and from the 





stage is carried on without risk to the people passing along 
the street. It was not considered safe to ‘anager Fra: 
between the tramways, so the stage was built over both of 
them in a single span of 19ft. 6in. clear measured on the 
square, or about 32ft. on the skew. The length of this 
span, together with the great width of the stage—68ft.— 
has necessarily made the cost of its construction unusuall 
high in proportion to the toi of the bridge which is 
to be built on it. But there can be no doubt that the 
expenditure is fully justified by the security afforded to 
the public and to the workmen employed. The rails are 
carried by timber frames, each supported by two strongly 
braced trestles which were placed on the in the inter- 
vals between the cross girders, with sufficient space between 
them toadmit of the old girders being removed and re- 
placed by the new ones. There not being space enough in 
which to rivet up a joint in the cross girders when in place 
under the rails, the stage was made wide enough to admit 
of their being placed on it in one piece opposite to their 
final position, one end being allowed to ‘go over the 
edge of the stage; from this position they were ‘drawn 
into their places through the spaces left between the 
trestles. The main girders are now being built up to them, 
and the whole riveted together. The parapet hoarding 
was made in movable bays, which were taken down 
one at a time as the spaces were required for working the 
cross girders into their places, opposite to which the bays 
of the hoarding were arranged. 

As the new girders are much deeper than the old 
ones, the rails had to be raised about 18in. to make 
room for them. Each line was during the night 

ked up to the requisite height on the existing rail 
ee of the old bridge, and the necessary inclines 
made at either end. Afterwards the rails were re- 
moved, the timber frames placed on the trestles, and 
the lines relaid on them with heavy flat-bottomed steel 
rails. A short length of rail is left unsupported between 
each of the frames, so as to leave as much headway as 
possible over the girders. This of the work, which 
was done without interfering with the traffic, was under- 
taken by the Great Eastern Railway Company, to whom 
the line is leased, and was carried out under the direction 
of their engineer, Mr. A. A. Langley. After both lines 
had been freed from the bridge, and were entirely sup- 
ported by the stage, the whole structure was tested by two 
of the company’s heaviest engines, under which the deflec- 
tion in the centre of the 19ft. Gin. span over the tramways 
was only }in.; the permanent subsidence of the stage after 
a day’s traffic was found to be din. 

The plan adopted for taking down the old bridge was as 
follows :—The girders having all been packed up on the 
stage, the cotters at each end of one main girder were 
driven out so as to relieve the longitudinal tie from strain ; 
advantage was taken of the two butt joints in the arched 
boom to divide the girder into three pieces by disconnect- 
ing them, and taking out the two corresponding pins in the 
longitudinal tie. One-third of the girder was then lifted out 
at a time to a safe distance from the trains, and there taken 
to pieces. The cross girders were afterwards drawn out 
from between the trestles, and the other main girder dealt 
with in a similar manner to the first. 

Generally the ironwork of the main girders was in 
a very fair state of preservation, but it was much 
corroded wherever it had been in contact with wood, 
especially where the latter was decayed, as it was in 
almost all cases where it touched the iron. The 
decaying wood seems to have accelerated the oxidation 
of the iron, which had gone on to a greater extent 
where the two materials were in contact ‘than can be 
accounted for by the simple retention of moisture, parts 
equally unfavourably situated in this respect beng much 
less affected—as, for instance, where the iron was in con- 
tact with earth or rested on brickwork unprotected from 
the wet. These remarks, however, do not apply to por- 
tions of the top flanges of the cross girders. To forma 
bed for the corrugated floor plates these flanges had pieces 
of plank wide enough to extend a little over both edges, 
bolted tightly down to them, and wherever these planks 
remained sound they had excluded the wet, and prevented 
the iron from being much rusted. There was a consider- 
able amount of rust in all the confined spaces open 
to atmospheric influences, but not so much as in 
the former case, whilst inside the arched boom, which, 
as will be seen from the drawing, is completely 
closed, there appeared to have been no oxidation whatever, 
the inner surfaces of the plates remaining as clean as when 
they left the maker’s yard. So entirely had this part escaped, 
that when the first section—one-third of the entire boom— 
was lifted out the threads of some screws which were seen 
projecting about half an inch through the plate intothe closed 
chamber were still bright, having undergone no change 
except a very slight browning since they were put in to 
make the joint nearly thirty years ago. In some of the 
exposed parts of the main girders the rust had eaten out a 
number of curious little pits of a more or less circular out- 
line varying from }in. to lin. or more in diameter, and often 
fully jin. deep; some of these pits were isolated, others were 
clustered together in considerable numbers; they were 
chiefly found in those parts of the main girders which were 
otherwise least injured by the rust. Some of these pits 
must have been of long standing, for they were painted over, 
and the paint had, in some cases, protected them from further 
action. The lower flanges of the cross girders were made 
of five thin plates which were held together by rivets so 
far apart that the 1ust had got between the plates and 
thrust them asunder, so that in many places the part of 
the flange between two plates was bulged out so as to be 
much thicker than it originally was. The bulging out of 
the plates was especially noticeable at the ends of the 
girders, where, in consequence of the flange having been 
diminished in width, there was not room to continue the 
outside rows of rivets. This serious defect in these girders 
proves the necessity for having flanges which are to be 
exposed to the weather secured with a sufficient number of 
rivets to make tight the joints between the plates. The 
wind bracing was quite ineffective, being only of flat bars 
5in. wide by gin. thick. It had sagged in some places as 





much “a 6in., and in one or two places was rusted entirely 


throug’ 

The state of the moving ends of the girders throws some 
ae ae ee ee ie of expansion 
rollers. In this bridge they had certainly been inopera- 
tive for many years; the roller carriages were quite fast to 
the bed-plates, and the rollers were worn oval, the vertical 
diameter being 2;';in., whilst the horizontal diameter was’ 
2,%;in. There were grooves worn in the upper and lower 
cast iron plates opposite each of the rollers 1}in. to 12in. 
wide and jin. deep along the centre line. These grooves 
and also the upper and lower surfaces of the rollers 
were curiously uneven, being nearly covered with broken 
ridges and furrows lying transversely to the axis of the 
rollers. The cross bars of the roller carriage touched both 
the upper and lower cast iron plates, and had made in 
them depressions of corresponding outline varying in depth 
from nearly jin. to a scarcely sl ey ee a 
their surfaces. were not ribbed in the peculiar way the 
others were, but were tolerably smooth. At the fixed end 
of the girder each plate had made a slight depression in 
the cast iron be J-plate, from which it may be inferred that 
there was a certain amount of motion at this end also. 

The turned pins in the longitudinal tie-were very diffi- 
cult to get out, but on removal were found to be in a very 
perfect state; the tie bars had not made any impressions 
on them, and they were still for the most bright, with 
the tool marks all visible. The eyes in the links were in 
an equally good state, and perfectly circular. These joints 
remained as tight as when they were first made, thus 
showing that there had been no hammering here. In the 
case of the longitudinal tie the Zin. pins which help to 
make the joints may have contributed to this result, but 
the eyes in the bracing had no such assistance. This will 
doubtless be satisfactory to the advocates of pin connec- 
tions for bridge work, as showing that with good work- 
manship they are not liable to some of the objections 
which have been urged against them. The in. pins were 
in as good a state as the larger ones, and were equally fast 
in their places. 

The condition of this bridge suggests the following 
observations on some points of practical detail, which may 
perhaps be advantageously considered in designing struc- 
tures of iron combined with other materials. Ironwork, 
which is to be placed in situations exposed to the weather, 
should not be inclosed by wooden panelling or otherwise 
covered with wood where it can be ears and where it 
rests on masonry piers or abutments the iron should either 
be left quite open for the free circulation of air round it, 
or the masonry should be so built up to it as to exclude 
the air altogether ; confined spaces open to atmospheric . 
influences should be avoided, not only.as being inacces- 
sible for repainting, but because they are attacked sooner 
than those parts which, being freely exposed, are soon 
dried after a wetting, and from which deleterious matter 
is periodically renfoved by wind and rain. Very thin 

lates are open to the objection that they present a num- 
bie of joints which it is much more difficult to. rivet 
tightly enough to exclude air and moisture, than in 
the case of thicker and, consequently, stiffer plates; 
every joint is thus liable to be speedily attacked by 
the rust; and for the same reason, when corrosion has once 
set in, they offer less resistance than thick plates to the 
increasing thickness of the layer of rust between them. 
This is well seen in the example before us, in which the 
upper flanges of the cross girders are each made of two 
sin. plates into the joints between which the rust had 
made but little way, whilst there was none of the bulging 
out of the plates which might be seen in many places 
along the lower flanges, although, in consequence of the 
top flanges having been covered with timber, they were 
much worse rusted than the bottom ones wherever the 
timber was decayed. Few people at the present day 
would design a girder with a fiange like the one shown on 
the drawing before us, but some modern bridges may be 
seen having an unnecessary number of thin plates and 
packing pieces, offering so many starting points for 
destructive oxidation. The brightness of the screws 
inside the arched boom noticed above offers a sufficient 
testimony to the value of good work; in this instance 
the riveting had been so well done as to render the 
inside of the boom practically air and water-tight, so 
that it would probably have remained intact for an in- 
definite period. It is worth noticing that under the 
woodwork and in some of the confined spaces there 
was under the red rust a layer of imperfectly oxidised 
iron, sometimes more than jin. thick, which was ver 
hard, and could not be removed by scraping, but which 
on being struck sharply with a hammer fell off in thick 
flakes; these were quite brittle, and had a rather metallic- 
looking fracture. By well hammering the iron it could 
be freed entirely from this scale, leaving a surface some- 
what uneven, but quite clean, and with a greenish-black 
lustre. This suggests a point which should be looked 
to in repainting rusted ironwork, as of course any paint 
laid on this scale would speedily be Assrutbaas § The 
ironwork of this bridge had been painted first. with red 
lead, and afterwards with stone colour, which had pro- 
tected it fairly well in those parts that were favourably 
situated, but a comparison of these portions with those so 

laced that the paint on them could not be renewed, shows 
ow great is the damage which outdoor ironwork sus- 
tains if it is not kept thoroughly painted. On looking at 
the drawing it will be seen that the floor could not have 
been made approximately water-tight, and the cross 
irders had suffered greatly in consequence, the drip 
rom the engines having kept them in some places 
almost constantly wet. 

The new bridge now being erected in place of the one 
we have just described was designed by Mr. Langley, and 
was made at Messrs. Handyside.and Co.’s works at Derby. 

It isa substantial structure, 43ft. wide inside the flanges, 
of the parallel plate girder type. The lower flanges of 
the main girders carry the cross girders, and between 
these, at.some distance below their upper flanges, are 
placed longitudinal joists, to which the flat iron plates with 
which the bridge is to be covered will be attached. Mr. N. 
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Garrard is the resident engineer for Messrs. Handyside at 
the site, and the work is under the general supervision o! 
Mr. E. Matheson, who manages Messrs. Handyside and 
Co.’s business in London. 








THE CENTENNIAL EXHIBITION. 
(From our Special Correspondent.) 
PHmapetrnia, May 12, 1876. 

Ar length the long-talked of opening day is over, and the 
great American International Exhibition fairly at work. Most 
thankful must all those be who are officially connected with the 
wu ing, that, in spite of all difficulties, the opening took 
place on the date originally determined upon ; and, taking every- 
thing into consideration, that event was fairly successful. 
Tuesday, the 9th inst., was a pouring wet day, and many fears 
were expressed for the morrow, as the whole of the ceremonies 
were to take place in the open air; and, although the authorities 
intimated that, in the event of the weather sa | unfavourable, 
the “exercises ” would be held in the main building, such an 
alteration of the programme at the last moment would have led 
to great confusion, more especially as there is no grand central 
dome or other large space in the building at all suitable for the 
purpose. Fortunately, the morning of the 10th was bright aud 
warm, with a pleasant breeze blowing. The ceremonies tovl. 
place in the space between the centre of the main building anc 
the Memorial Hall or Art Gallery, the two buildings being about 
100 yards apart. A platform for the reception of the several 
official bodies, who mustered in great force, had been constructed 


in front of the Memorial Hall, with a Lh ange J dais in the 
centre for the accommodation of the President of the United 


States and the principal officials connected with the Exhibition. 
An orchestra was erected against the main building, in which a 
band and chorus of a thousand members took their station. 
The accommodation provided for the representatives of the press 
was most inadequate, and that space was taken pcssession ot 
by the mob at an early hour in the day. In fact, the police 
arrangements for controlling the people were ludicrous in the 
extreme, and as no barriers had been erected, great difficulty was 
experienced in keeping a passage open across the space between 
the two buildings, to enable the invited guests to reach the 
platform. 

The proceedings commenced punctually at a quarter past ten 
by the orchestra orming the national airs of the various 
nations who have taken part in the Exhibition. The arrival of 
the President and Mrs. Grant was not the signal for any great 
popular demonstration. Indeed, the whole proceedings were 
remarkably free from excitement. The Emperor and Emprecs 
of Brazil, and some of the American notabilities, obtained some 
slight recognition from the crowd. The Centennial Inaugura- 
tion March, composed by Richard Wagner, was played, and then 
the Right Rev. Bishop Simpson offered a somewhat lengthy 
prayer, with a remarkably good delivery and powerful voice. 
A hymn was sung by the chorus, and then Mr. John Welsh, the 
president of the Centennial Board of Finance, presented the 
buildings to the United States Centennial Commission ; but his 
speech was almost inaudible. The presentation having been 
accepted in a few words by Mr. Joseph R. Hawley, the president 
of the United States Centennial Commission, a cantata was sung 
by the chorus, the most noticeable feature biing a bass solo, 
sung by Myron W. Whitney, which could be heard perfectly 
over the whole area, and was encored. Indeed, the applause 
given to this solo was the heartiest of the day. The Exhibition 
was then presented to the President by Mr. Hawley, and the 
former, having delivered a short address, declared the Exhibition 
open, the American flag being hoisted, and the Hallelujah 
Chorus sung. The entire ceremony lasted about two hours, and 
then the President, the Emperor and Empress of Brazil, and 
other distinguished visitors, made a tour of inspection through 
the main building. The principal avenue presented a very 
creditable appearance, each country having made the best show 
possible on its frontage; but in many instances the more remote 
spaces were not ready for inspeetion. France is very much in 
arrear, and Turkey is simply represented by some carpets hung 
across the front of her space, none of the cases being yet un- 
packed, The space between the main building and machinery 
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hall was lined with troops, and I had some difficulty in getting 
across so as to reach the Corliss engine before the President. I | 
found the machinery hall comparatively deserted, save by | 
exhibitors and their workmen, the general public being pase § 
The President and the Emperor were received by Mr. Corliss, 
and, under his instructions, they started the two engines. It 
certainly was a tangible opening of this portion of the Exhibition, 
and much more impressive than the mere hoisting of a flag which 
followed the opening of the main building. 


f | expected to find i 
the rebee ce 
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The state of affairs in the machinery hall was better than I 
and water having been let into the tank in 
annexe, some of the smaller pumps were at work, 
which made a show, although the .arge waterfall is not nearly 
pe The blowing engines, as usual, attracted the public, and 
wood-working, weaving, and printi i were all in 
motion, as well as some machine ‘ools, but very few machines 
were actually at work, being only in motion. 
The English department was uct so well advanced as I 


expected, and the Scotch sugar-cane mill—the largest exhibit in 
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GIMSON AND COLTMAN’S CARDIGAN JACKET 


that section—was not in motion, owing to there heing no supply 
of steam, everything’ else being ready. The Englixl department 
and those of her colonies are mainly distivgn:+hable in both 
buildings by the well-known scarlet banners with white letters 
pendent from the roof which have proved to effective at other 
Exhibitions, and no visitor reed have any difficulty in finding 
the exhibits of Great Britain and her cvlonies. 

The American Society of Civil Engineers is preparing an 
interesting collection of photographs and drawings of the prin- 
cipal engineering works of the country, and also of specimens o 
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WEAVING MACHINE. 





some distance from the machinery hall. It is a large structure, 
826ft. long and 540ft. wide, covering about ten acres. The 
ground plan consists of nave, 125ft. in width, with a height of 
75ft. from the floor to the point of the arch. The nave is inter- 
cepted by three transepts, the central transept being 100ft. wide, 
and the end ones have a span of 80ft. The roofs of the nave and 
transepts are supported by extremely pointed Gothic arched 
lattice trusses, springing from the floor level; the aisles 
between the transepts are covered by the peculiar form of 
roef common among the Lancashire weaving sheds, having 

. the two sides of the roof at dif- 
erent angles, the windows being 
placed in the side having the 
steeper pitch. The object of 
adopting this arrangement in 
the agricultural building is not 
very apparent. The entire build- 
ing is compered of wood and 
glass, and painted a light green 
colour. From its size and posi- 
tion it is a very prominent object 
on one side of the grounds. 
I found the exhibitors in this 
department even more behind 
time than in the two principal 
buildings, and I do not observe 
as much agricultural machinery as 
I expected. What I did notice 
was exclusively of American 
manufacture, our English agzi- 
cultural implement makers obvi- 
ously having very properly not 
thought it worth their while to 
compete. 

The exhibits consist principally 
of specimens of produce, the 
tuhacco planters making a great 
show with their gaily decorated 
packages of tobacco, the labels 
being composed in many instances 
of highly-coloured Jithugraphs, 
the subjects of which it was 
somewhat difficult to connect 
with the article they are intended 
to recommend. 

Spain has a special court in 
this building, but it is in a very 
unfinished state; and France has 
a good display of wines. In 
connection with this depart- 
ment, twenty-two acres of ground 
have been secured outside of, 
and 500 yards distant from, the 
principal entrance to the main 
Exhibition grounds, where trials 
of harvesting machines will be 
held in June and July, and 
exhibitions of horses, cattle, 
sheep, and poultry will take 
place during the time the Exhi- 
bition is open. 

The horticultural hall, which 
(have not yet been able to enter, 
is a handsome building 383ft. 
lung by 193ft. wide, constructed 
of stone, brick, iron, and glase, 
and is placed in the centre of an 
| allotment of forty acres, arranged for the display of tropical 
| plants and every variety of garden decoration. This promises to 
be the prettiest portion of the Exhibition grounds, and con- 
siderable progress has been made with its preparation, the hall 
being quite finished. This building is intended to remain as a 
| permanent ornament of the Fairmount Park. 

The carriage exhibition building is an annexe of the main 
building, and was intended for the purpose indicated by its 
name, and I was somewhat surprised to find a large portion of 

| its space occupied by stoves and kitchen ranges. 1 presume the 
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SUTCLIFFE’S MIDDLINGS PURIFIER. 


some of the oldest engines constructed in America, Like every- 
thing else, this collection is not yet ready for inspection; but I 
regret that our Institution of Civil Engineers has not forwarded 
a similar collection of views of works executed by English 
engineers in various parts of the ‘world, as this would have 
afforded a means of comparing the very different modes of con- 
struction adopted by the engineers of the two countries, which 
would have been both interesting and instructive. 

I have paid a visit to the agricultural building, situated at 


| large area was found too great for the requirements of the 
| carriage builders of the United States. As vehicles have to be 
sent out of the workshops in a tolerably complete condition, an | 
| do not require the erection of show-cases or counters for th» 
| purpose of displaying them, this section is in better order than 
| most portions of the Exhibition. This building also contain: 
some very fine Pullman hotel and parlour cars; also street tram- 
| way cars, which I think would have found a more appropriat 
/ resting place in the machinery hall, in the vicinity of the loco- 
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motives and railway plant. Stoves are not an interesting 
subject with thé thermometer at 87 deg. in the shade;. refri- 
gerators and “Arctic” soda fountains are much more i 
subjects under existing circumstances. But as the economy of 
fuel is 1 subject well understood in this country for domestic 

I have no doubt that this department will prove 
worthy of inspection. 

On second thoughts many have not sent machinery after 
applying for space, thus causing very ugly gaps to occur and 
marring the general effect. 

As is invariably the case at exhibitions, there are} many com- 
plaints of the few facilities afforded by the authorities, and of 
the high prices charged for labour and materials supplied by the 
contractors who are alone authorised to undertake this work in 
the building under the auspices of the commission; but all agree 
in praising the courtesy and attention paid to them by Col. 
Sandford, R.A., and Professor Archer, F.R.S.E., the executive 
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eighty English firms are actual exhibitors in the British section of 
machinery hall, but over one hundred allotments of space were 
made by the commissioners in this department. The followin 

is the official notification of the system of suiotits $0'te'idigell 
at this Exhibition, but this programme is open to modification, 
and the details will be settled at the preliminary meeting of 
judges to be held on the 24th inst. :—First, awards shall be based 
upon written reports attested by the signatures of their authors. 
Second, two hundred judges shall be appointed to make such 
reports, one half of whom shall be foreigners and one half 
citizens of the United States. They will be selected for their 
known qualifications and character, and will be experts in 
departments to which they will be respectively assigned. The 
foreign members of this body will be appointed by the commis- 


sion of each country, and in conformity with the distribution and 
allotment to each, which will be hereafter announced. The 





judges from the United States will be appointed by . the 





judges at the International Exhibition at Philadelphia : — 
Minerals : Mr. Isaac ee 7 Lemar ray’ By a its 
applications; Professor Odling, F.R.S. Cotton yarns and woven 
goods: Dr. Forbes Watson, Reporter on the Products of India. 


Woollen goods: Mr, H Mitchell, of Bradford. Weapons: 
Major W. H. Noble, R.A., late Associate Member of the Ordnance 
Select Committee, and Second Officer of the Experimental 
Branch at Woolwich. Hardware and edged tools: Mr. D. Mac- 
Hardy, of Aberdeen. Education: Sir Charles Reed, M.P., 
Chairman of the London School Board. Industrial designs: 
Mr. Peter Graham. Metal and wood machinery: Mr. John 
Anderson, LL.D., C.E. Spinning and weaving machinery: Mr. 

W. Hise, C.E., of Manchester. Sewing and clothing 
machinery: Mr. Frederick Paget, C.E. Motors: Mr. W. H. 
Barlow, C.E. Railway plant: Sir John Hawkshaw, C.E., F.R.S. 
Pneumatic and water transportation: Colonel F, H. Rich, R.E., 
of the Board of Trade. Agricultural machines: Mr. John . 
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1. Main Exhibition Building. 25. Gunpowder Pile-driver. | 
2. Machinery Hall. 26. Ironworks. 
3. Machine Shop. 27. Rock Drilling and Well Boring 
4. American Boiler House. Machines. 
5. Corliss Boiler House. 28. Brickmaking Machinery. 
6. British Boiler House. 29. Lock Manufactory. 
7. Shoe and Leather Exhibition | 30. Gas Machines. 
Building. 31. State of Nevada Quartz Mill. 
8. Office Centennial Board of | 32. Store House. 
Finance. 33. Artesian Well. | 


9. Office United States Centen- | 51. United States Government | 


nial Commission. Building. 
10. Centennial National Bank. 52. United States Hospital. 
ll. Patent Furnaces. 53. United States Hospital Tent. | 


12. Bartholdi Fountain. 54. United States Laboratory. 
13. Catholic Total Abstinence | 55. Pennsylvania State Building. 
Union Fountain. £6. Ohio State Building. 





14. Heating Apparatus. 57. Indiana State Building. 

15. Glassware Manufactory. 58. Illinois State Building. 

16. Camp of West Point Cadets. 59. Wisconsin State Building. 

17. Block House. 60. Michigan State Building. 

18. Stove Works. 61. N. Hampshire State Building. 
19. Saw Mill. 62. Connecticut State Building. 
20. Boiler House. 63. Massachusetts State Building. 
21. Rallway Engine House. | 64. Delaware State Building. 

22. Pennsylvania Railroad. | 65. Maryland State Building. 

23. Automatic Railway. | 66. Arkansas State Building. 

24. Gasworks. 67. Japanese Dwelling. 


British Commissioners, and by Mr. Cundall and Mr. Cooper, their 
representatives in the British section of machinery hall, and this 
opinion I can fully corroborate from personal experience. The 
chiefs of the British Commission are the Duke of Richmond and 
Gordon and Viscount Sandon, but of course they are not at 
Philadelphia. The head-quarters of the British Commission are 
situated in a very elegant half timbered house in the old English 
style, erected from the designs of Mr. Harris, of London, under 
the superintendence of Mr. Cundall. It is a building of two 
stories, roofed with red tiles, and surmounted by groups of red 
brick chimneys. The interior is most tastefully and elaborately 
fitted up, the joiners’ work, wall decorations, furniture, and carpets 
being all the best specimens of English style and workmanship. 
It has attracted a great deal of attention, and admission is 
eagerly sought after. If it was situated outside of the park I 
believe it could be disposed of for much more than its original 
cost, but I fear from its position it will have to be removed at 
the close of the Exhibition. In two adjoining houses of the same 
style, but of a much plainer character, accommodation is provided 
fora number of persons attached to the commission. About 


71. British Government Building. ing. 
| 72. British Government Building. 94. California State Building. 
73. British Government Building. 95. Centennial Fire Patrol, No. 1. 
| 74. New York State Building. 96. Turkish Café. 
| 75. Liénard’s Relief Plans—Paris, | 97. Office Frank Leslie’s Publica- 
| Jerusalem, Italy, &c. tions. 
76. Pop-Corn Stand. 101. Art Gallery. 
77. Cigar Stand. 102. Art Gallery Extension. 
78. Soda Water Stand. | 103. B'nai B'rith Monument of 
79. Tunisian Camp. Religious Liberty. 
80. Columbus Monument. 104. Photographic Art Building. 
81. Drinking Fountain. 105. Vienna Bakery and Coffee 
82. Restaurant, Trois Frtres Pro- House. 
vencaux 106. Principal Annexe to Main 


| 83. Office New York Tribune. 


ngs. 110. Centennial Photographic Co. 
87. United States Signal Office. 111. Kittridge Cornice Company. 
| 88. Tennessee State Building. 112. German Government Building. 
89. Mississippi State Building. 113. Railroad Ticket Office. 
90. George Hill's Restaurant. 114. Office United States Centen- 


| 91. Bishop Allen Monument. 
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68. West Virginia State Building. | 92. Office of the Boston Advertiser 
69. Canada Government Building. and Boston Herald. 
70. Missouri State Building. 93. Newspaper Exhibition Build- 


Exhibition Bullding. 

84. World’s Ticket Office, Cook, | 107. Swedish Government Build- 
Son, and Jenkins. ing. 

85. Pressed Fuel Company. 108. Japanese Bazaar. 

86. Spanish Government Build- | 109. The Judges’ Hall. 





nial Commission. 


Centennial Commission. Third, the sum of 1000 dols. will be 
paid to each commissioned judge for personal expenses. Fourth, 
reports and awards shall be based upon inherent and comparative 
merit. The elements of merit shall be held to include 
consideration relating to originality, invention, discovery, utility, 
quality, skill, workmanship, fitness for the purposes intended, 
adaptation to public wants, economy, and cost. Fifth, each 
report will be delivered to the Centennial Commission as soon as 
completed, for final award and publication. Sixth, awards will 
be finally decreed by the United States Centennial Commission, 
in compliance with the Act of Congress, and will consist of a 
diploma with a uniform bronze medal and a special report of 
the judges on the subject of the award. Seventh, each 
exhibitor will have the right to reproduce and publish the report 
awarded to him, but the United States Centennial Commission 
reserves the right to publish and dispose of all reports in the 
manner it thinks best for public information, and also to embody 
and distribute the reports as records of the Exhibition. 

In compliance with an invitation from the Lord President of 
the Council, the following gentlemen have consented to act as 
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115. Brazil Empire. 188. Centennial Police Station. 
116. The Dairy. 139. Philadelphia City Building? 
117. Restaurant ‘‘ La Fayette.” 151. Horticultural Hall. 
118. House of Public Comfort. 152. Agricultural Hall. 
119. Empire Transportation Com- | 153. The Women’s Pavilion. 
pany. 154. The Women’s School House. 


120. French Government Build- | 155. New Jersey State Building. 
ings. 156. Restaurant of the South. 

121. Centennial Fire Patrol, No. 2, | 157. Kansas State Building. 

122. —— Educational | 158. New England Farmers’ Home 
Bui ig. 


100 years ago, and Modern 
123, Telegraph Office. Kitchen. ‘ 


124. American Fusee Company. 159. Great American Restaurant. 
125. Glass Factory. 160. German Restaurant. 

126. Moorish Villa. 161. Tea and Coffee Press. 

127. American Bible Society. 162. American Dairyman’s Exhibit 


128, Hunters’ Camp. of Farm Products. 
129. Mount Washin, ‘i Railway. 163. Soda Water Stand. 


130. Soda Water Stan 164 Cigar Stand. 
131. Cigar Stand.: 165. Farm Wagon Building. 
132. Sewing Machines. 166. Pomological Building. 


13%. Centennial Medical Depart- | 167. Brewers’ Building. 
ment. 168. Model House Apiary. 
134. Portugal Government Build- | 169. Guano Company. 
F ing. 170. Special Flower Exhibit Build- 
135. Office Philadelphia Times. 


ing. 
136, Office New York World. 171. Windmills. 
187. Kindergarten School House. 





Coleman, of the Royal Agricultural Society of England. I 
have just received the official catalogue, with a commercial 
guide of the British section, prepared by the British Commission. 
It is a voluminous quarto book, and more adapted for a book of 
reference than it is likely to prove useful to ordinary visitors to 
the Exhibition ; but it has evidently been prepared with a great 
deal of care, and in addition to the lists of officials, exhibitors, 
and exhibits, it contains much valuable information respectin 
Exhibitions in general ; lists of articles admitted into the Uni 
States free of duty, and of those chargeable with duty; also a 
synopsis of the patent and trade-mark laws of the country ; and 
information respecting Custom-house rates, postal regulations, 
&c.; and, lastly, a comparison between the rates levied upon 
British goods imported into France prior and subsequent to the 
Paris Exhibition of 1855. The volume is handsomely bound, 
and embellished by an excellent chromo-lithograph of the Staff« 
quarters of the British Commission, by Marcus Ward and Co., of 
London and Belfast. 

As examples of the cost of materials and labour in this country 
I send you the following schedules of the prices charged by the 
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authorised contractors, for work executed in connection with 
fixing the machinery in the Exhibition, but no doubt these 
prices are somewhat in excess of the ordinary ruling prices of 
general practice. : 
Masonry. 
Dols, 

Of Conshohocken stone .. .. 5.00 per perch of 22 cubic feet. 

Common brick, per thousand .. 19.00 

Front and back stretchers .. 5.00 extra. 

Bricks laidin cement.. .. .. 5.00 

Fire-brick, per thousand .. .. 60.00 

Pressed brick, per thousand .. 40.00 

Excavating, per cubic yard 50 

For mason, perhour .. .. .. 50 

FOr GRERGRT <6) on 0c) te. se 30 

@oncrete.. .. «. «+ «. +. 6,00 per perch of 22 cubic feet. 

Special masonry and bolts at market rates. 

Schedule of Prices for Centennial Machine Shop. 


Per Hour. 

Dols. 

a ere ee mera rom ts 
PE I a: as de ce de | sw Sgutneels ee tes oan lek eee 
10in, to 1din. swing lathes... 2. 60 ce oe te oe 00 (100 
l4in. to 24in. swing lathes 5. 2. .. 02 es oe ce oe 20 
PETER: cas\en a0 06 cc 00) mes alee: ee) se) Uae 
Shaping machine, small... .. .. .. «2 of cc oe oe 50 
Shaping machine, large .. aes 65 
Planer, small .. .. .. -60 
Planer, medium e 70 
Planer, ib ee. eh OO. aks oes Re we ee ieee) ee 
Steam hammer, large .. .. «2 «+ ee oe ee «+ oe 1.50 
Wages OW ee ask ca cee ee ae oe) ke aa lee aera Oe 
CoROUINe GR es. 05) ide! pe ay ne we, de) este! 06: ae 
Wood-turning lathes 0g «2 ce oe oe ce oe ee oe «80 
Forge .. .. 90 


Messrs. Howard and Builough, of Accrington, send as speci- 
mens of Lancashire cotton machinery an intermediate frame, a 
drawing frame, and a carding engine. The feature about these 
machines calling for special notice is the electric stopping motion, 
which stops the machine by electricity when the cotton breaks 
down, and in the case of the carding engine also rings a bell to 
attract the notice of the attendant. 

The well-known Walter printing press has already attracted a 
great deal of notice from American visitors, and now it is set in 
motion it is surrounded by crowds of spectators, as has been the 
case at other places where it has been exhibited at work. 

Newton, Wilson, and Co., and Kimball and Morton, of Glas- 
gow, are the principal exhibitors of sewing machines in the 
British Department ; the latter have a novelty in the shape of a 
sewing machine especially adapted for sail-making purposes, 
which is likely to find plenty of customers in this country. 

Two of Appleby Brothers’ well-known travelling cranes are 
fitted with improved carriages, provided with springs and a new 
travelling motion, They have rendered good service in unload- 
ing and moving heavy goods in the machinery hall, though an 
accident to one of them, which capsized owing to the breaking 
of a rail, nearly caused serious damage to the Walter press, 
which was fortunately averted, 

Mr. Thomas Stevens, of Coventry and London, contributes a 
very fine specimen of the Jacquard loom. It is furnished with 
eight colours, and yet is very easily worked. It is provided with 
a separate motion for the cylinder, by which means the dura- 
bility of the card is considerably increased, owing to the 
diminished friction upon its surface. Mr. Stevens’ loom is 
engaged in the production of very .itistic silk-woven book- 
markers, with admirably executed por:raits of Washington and 
a view of the horticultural hall, with appropriate centennial 
sentiments and emblems woven between them. 

In the immediate vicinity of this loom is situated Messrs. 
Gimson and Coltman’s patent knitting machinery. The Cardigan 
jacket machine will make either the polka stitch or the one-and- 
one stitch, and is fitted with a suitable action for making a welt 
at any desired time, according to the length of jacket required. 
As one of the first things that strikes a stranger in this country 
is the universal use of Cardigan jackets by the labouring classes, 
Messrs. Gimson and Coltman have exercised good judgment in 
forwarding one of these machines for exhibition, as they produce 
a very superior article. Another of their machines is for making 
the sleeves for the Cardigan jackets, on the same principle as 
the last-mentioned machine. A somewhat delicate-looking and 
complicated apparatus is for producing half hose ; it makes rib 
tops with welts and slackcourse, and has a pattern wheel which 
can be altered to make any desired pattern; the length. of top 
can also be varied, and the self-acting winding tackle for receiv- 
ing the work unly requires a few minutes to remove the fabric 
and proceed with further production. A dial indicates the 
amount of work executed. 

A decided novelty is Sanson’s spring-arm endless band knife 
cloth cutting machino shown on the enclosed drawing. This 
machine is used for cutting out large numbers of uniforms or 
other articles of apparel of identical forms, and will cut through 
layers of cloth fron 2in. to 4in. thick, according to the nature of 


the material, and if driven by steam power will cut out about 


1500 cloth garments per day. The principal features of this 
machine are the springs in the upper arm by which the hard 
running of the band knife is avoided and the large size of the 








SINE SON WN IN 
CLOTH-CUTTING MACHINE. 


gap, thus rendering it unnecessary to fold the cloth as it is mined 
to meet the edge of the knife, an operation difficult to perform 
when a considerable thickness of cloth is being. cut, and if 
attempted the folding interferes with the accuracy of the shape 
of each piece. The cleanness of the edges of the cloth cut 
with this instrument is remarkable, and provision is made for 
sharpening the knife when in motion by the application of an 
emery wheel. Mr. Sanson also exhibits a parallel Tifting pressing 
machine in which the iron can be readily moved in any direction, 
and by means of the parallel foot treadle with a counter-balance the 
pressure can be uniformly distributed over the whole surface 
of the board ; the iron is heated by gas from a flexible tube 
fitted with an improved burner. 

Sutcliffe’s patent “Paragon” middlings purifier will be 
interesting to the. millers who may see it. Middlings represent 
the kernel of the wheat, and this apparatus cleans the kernels 
from the husks after the first crushing and divides the kernels 
into different sizes, The annexed drawing is a side elevation 





drawn partly in section. «aaa are the ordinary parts of the 
machine, and 6 } the silk sieves; cc cc are revolving brushes, 
mounted beneath the sieve in a frame or carriage d d, to which 
a slow reciprocating motion is given by means of the arm ee, 
link f f, and crank g, or by a worm as hereafter described. The 
brushes ¢ ¢c are at the same time caused to revolve rapidly by 
means of endless cords or bands h h passing round pulleys keyed 
on the axis of the brushes. The traverse to and fro of the 
brushes is about equal to the distance between the brushes, or 
rather more, and thus, as the brushes reciprocate slowly and at 
the same time revolve rapidly, every portion of the under side 
of the silk is kept constantly brushed, and choking or clogging 
of the sieve is entirely prevented, the sieve  b having at the 
same time a short and rapid reciprocating motion given to it as 
usual, and by the ordinary means. Although constantly acted 
upon by the revolving brushes, the silk sieve does not wear out 
as might be expected; and in order to allow of the sieve being 
raised or lowered as yap ore the holes at ¢ i, through which 
pass the bolts for fixing the sieve to the side of the frame, are 
slotted or elongated in a vertical direction, On Fig. 3 a right 
and left-hand threaded screw k k or worm is shown, as applied to 
the machine, to give the slow reciprocating motion to the frame 
or carriage dd, in which the revolving brushes are mounted. 
The silk sieve is fine at the end ‘nearest the hopper and grows 
gradually coarser, and by this means, with the assistance of the 
regulating boards m m, different finenesses can be drawn from 
the spouts n n, at the option of the miller. 

Messrs. J. and H. Gwynne have confined themselves to sending 
a model instead of some actual specimen of their well-known 
centrifugal pumping machinery, but the model is beautifully 
executed, and faithfully represents one pair of compound surface 
condensing engines with patent centrifugal pumps made to jin. 
scale ; the original engines are one pair of four similar sets 
erected at Codigoro near Ferrara in Italy, capable of raising 
2000 tons of water per minute, which have been already 
described in THE EncineeR. In the immediate vicinity are 
model and drawings of Clarke and Stansfield’s patent lifting 
dock, 

Messrs. Lawson and Sons, of the Hope Works, Leeds, show a 
very complete collection of jute spinning machinery consisting 
of a breaker carding engine, finishing carding engine, patent first 
drawing machine, second drawing machine, roving frame, spinning 
frame, and acop machine. There isno striking novelty about any 
of this machinery, but it is shown merely as a specimen of 
useful working articles, of superior quality, and which is largely 
imported into America; and I am glad to find that in this class of 
machinery our English manufacturers can successfully compete 
with their American brethren both as to quality and price, in 
spite of the objectionable tariff ; but the Americans will derive 
some satisfaction from noticing that the first drawing frame is 
fitted with a chain gill, invented by Mr. John Good, of Brooklyn. 
This machinery was one of the first to be in working order in 
the Exhibition, being ready to start several days before the 
opening. The counter shafting is connected with the several 
machines in the usual way by belting, but is driven from the 
main shafting by means of ropes, which are preferred by Messrs. 
Lawsons and Sons for this purpose, as they consider that the 
ropes impart a steadier motion than belting ; but if so, why do 
they not adhere to the same principle throughout and connect 
the machines to the pulieys on the countanaiie by means of 
ropes ? 

Another very complete set of jute spinning machinery is ex- 
hibited by Messrs. Fairbairn, Kennedy, and Naylor, also of 
Leeds. Unfortunately this firm did not obtain sufficient space 
to enable them to show the first machine used in their process— 
namely, the breaker card ; but the exhibit commences with the 
finishing card. The next in order is one of their patent link 
gill drawing frames, for which they claim the advantages of being 
able to work at a high rate of speed, and that by the peculiar 
action of their patent links the gills work close to the rollers. 
An ordinary spiral gill drawing frame shows the difference be- 
tween the spiral system and their patent link; and although the 
former turns out better work, it cannot be driven at so high a 
speed as the latter. A roving frame with improved spiral 
heads to the spindles, by which the flyers are prevented from 
jumping up, is a great improvement on the ordinary method of 
construction. A separate motion is provided for every head, so 
that in case one portion of the machine becomes clogged only 
one head will stop, and the entire machine does not break down, 
as too frequently occurs when all the heads are driven by one 
motion. The spinning frame is fitted with a traversing motion 
to prevent the rove from wearing a groove in the retaining 
roller, as is the case when it always runs in the same position ; 
the drawing rollers can also be adjusted to traverse the face of 
the wood pressings for the same purpose ; the wood pressings 
are held up to their work by a patent spring pressing apparatus, 
in lieu of weights, to enable the pressure to be easily regulated. 
The spindle steps are fitted with solid brass screw covers to keep 
out the dust and prevent waste of oil; this is an expensive 
fitting, but a very desirable one, considering the high rate of 
speed at which these spindles are run. Messrs. Fairbairn, 
Kennedy, and Naylor’s machines are driven from the main 
shafting, and owing to some misunderstanding as to the 
position of the shafting, some rather long belts and awk- 
ward guide pulleys have been employed. The machines are 
all of first-rate quality, plainly got up as merchantable 
articles, and without an exhibition polish about them. Messrs. 
Fairbairn, Kennedy, and Naylor are also the exhibitors 
of a novel and useful machine tool for shops where large 
numbers of similar articles have to be turned out, such as axle- 
boxes, buffer-boxes, or Mansel wheel-boss, which I hope you 
will be able to illustrate in an early number. It consists of a 
quadruple boring and drilling machine with four fixed arms 
holding spindles 3}in. in diameter, driven off one set of gearing, 
and provided with rising and falling traversing tables. This is 
a good tool, and one likely to be extensively adopted in railway 
carriage shops. 

Messrs. Westhay, Copeland, and Co. show one of Beesley’s 
patent punching, shearing, and angle cropping machines, which 
has recently been illustrated in your pages. It is the only tool 
of its class that I have yet seen in the Centennial. 

Messrs. B. and 8. Massey send almost precisely the same 
collection of steam hammers that they exhibited at the Cheet- 
ham Hill Exhibition, Manchester, last year, when they were 
fully described in Tue ENGINEER. 

T enclose the most correct map I can obtain of the general 
arrangement of the Exhibition grounds, a study of which will 
enable your readers more readily to follow my description. 








CHEMICAL SOCIETY. 
Dr, GILBERT, F.R.S., Vice-President, in the Chair. 
Thursday, May 4, 1876. 
Arter the names of the visitors had been announced, and the 


minutes of the previous meeting read andjconfirmed, the following 
samen Oulb'CUah tar dob GG eae: ae CE land ; 


R. Har! 
J. Edmunds, M.D.; H. Holcroft; J. G. A, Still; T. Tyrer; ©. A. 





' Buckmaster, B.A.; 8. Hall; 8. Gilchrist ; Percy C. Gilchrist, and 
‘W. Hibbert, 


Messrs, H. C. Jones, Adrian J. Brown, and Sir David 
Salomans, were-then balotted for and duly elected, after their 
names had been read the third time. 

The first paper, ‘*On Glycero-phosphoric Acid and its Salts, as 
obtained from the Phosphorised Constituents of the Brain,” by 
Dr. J. L. W. Thudicum and Mr. C, T. Kingzett, was read by the 
latter. On boiling kephalin, C,. Hj,» NPO:,, for several hours with 
baryta water, asolution was obtained containing one or two nitro- 

enous bases, and the barium compound of glycero-phosphoric acid 
G:H; (OH): BPO, HsO. ‘The authors then desoribed the lead 
salt, the normal and acid calcium salts, and the barium salt of 
this acid; also an alcoholo-hydrated ium glycero-phosphate 
containing 20°9 per cent. of alcohol and 11°14 of water. . 

In reply toa question by Dr. Tilden, Mr. Kingzett explained 
that no compound had been found in the brain in which the 
— was in a lower state of oxidation than phosphoric 
acid. 


The next paper was, “‘On Some Reactions of Biliverdin,” by 
Dr. Thudicum, The author, after stating that the cause of the 
yellow colour of the skin of persons suffering from ‘“‘ yellow 
jaundice” was bilirubin, whilst the dark colour of the so-called 
“* black jaundice” was due to the presence of biliverdin, proceaded 
to describe some derivatives of the latter substance. ‘onobromi- 
nated biliverdin, CsH, Br NOo, was prepared by — bromine 
vapour mixed with dry air over finely powdered biliverdin until it 
ceased to be absorbed, and the product wasthen heated to 100 deg. C. 
in a current of dry air. It is a black powder, insoluble in ether, 
and very little soluble in alcohol. It is soluble in sulphuric acid, 
but is precipitated on dilution with water. It is also soluble in 
caustic soda, being precipitated again in brown flocks by acetic acid. 
Hydrobiliverdin is formed on treating a solution of biliverdin in 
dilute caustic soda, with sodium amalgam. Its dilute alcoholic 
solution gives a spectrum showing an absortion band overlying the 
line F equilate , and totally different from the broad d 
between E and F shown by solutions of hydrobilirubin. 

In reply toa question put by Mr. C. E. Groves, as to how it was 
ascertained that the colour of the skin of a jaundiced person was 
due to bilirubin or biliverdin, the author said that in the case of 
yellow jaundice the bilirubin could be extracted from a portion of 
the skin by treating it with chloroform, whilst the biliverdin, 
which produced the colour in black jaundice, could be extracted with 
alcohol, and the solutions were then examined by the spectroscope. 
He also stated, in reply to a question of the chairman, that in the 
forms of yellow jaundice, which were the acute cases, some 
obstruction of the biliary duct caused the bile to be poured out 
into the blood, whence it passed into thesystem. In chronic cases 
the bilirubin, after a time, became oxidised to biliverdin, giving 
rise to black jaundice, 

A paper ‘‘On the Relation between Chemical Constitution and 
Colouring Power in Aromatic Substarces,” was then read by Dr. 
O. Witt. In this paper the author endeavoured to show that the 
immense variety of colouring matters was due to a clearly 
definable law, and also the reason why some bodies are colours, 
whilst others, which are sometimes isomeric with them, are not 
colours. In the case of nitrophenol, C,Hi(NO2). OH, and of 
nitraniline, C;H,(NO2). NH», the colouring properties are partly 
due to the nitro group, but not entirely, as neither mono nor 
dinitrobenzene _ oem colouring powers. Only the combination 
of the nitro with the amido or oxy groups produced the colour ; 
and both these were able to form salts, which the nitro group 
could not do. In these instances the NOz was the colouring 
group, but it could only exert its influence when another acidifying 
or bas#fying group was present. He purposed to call the colovring 
group the chromophor, and the substance containing the chromo- 
phor, but not a salt-forming group, the chromogen. Thus, in the 
examples given, the NOs was the chromophor, and nitrobenzene 
the chromogen of nitraniline and nitrophenol. In the important 
colours which were derived from azobenzene, such as ‘‘ Bismarck 
brown,” he considered the group N=N as the chromophor; 
asobenzene and the related bodies, such as tetrasodiphenyl, bein 
the chromogen. It was not necessary that the chromophor shoul 
be a group containing nitrogen ; the CO groups in the chromogen 
anthraquinone were the chromophors, On communicating salt- 
forming properties to anthraquinone by means of hydroxyl or 
amido groups, we obtained colouring matters, whilst if we 
deprived these groups of their salt-forming properties, by acetyla- 
tion, for instance, the substances so trea‘ lost their colouring 
properties, 

. W. H. Perkin said he felt much inierest in Dr. Witt’s 
remarks, but thought that colour should be considered as such, and 
not solely in relation to dyeing. The property of dyeing was 
——- an accidental one, due to some affinity between the fibre 
and the substance, and independent of its colour. It seemed to 
him it would be difficult to reconcile the properties of indigo with 
the theory put forward by Dr. Witt. 

Mr. C. E. Groves mentioned some facts which were in accordance 
with Dr. Witt’s views. For instance, when the hydrogen of the 
OH group in picric acid was displaced by ethyl or methyl, it gave 
an almost colourless substance. Again, resorcin, which was colour- 
less, gave a brilliant trinitroderivative ; but if the hydrogen in the 
OH groups in this were replaced by ethyl, it was converted into a 
nearly colourless ethyl compound ; CsH (NOz); (OC2 H;)2, being 
the methyl] derivative of resorciu-orcin bebaved in a similar manner. 

Dr. Armstrong thought this theory might lead to very interestin 
results, if it were not confined to dyes merely. Kérner had Hit | 
that whilst the ortho derivatives were strongly coloured, the 
corresponding para and meta compounds had a feeblecolour. This 
was well seen in the isomeric mono and dinitrophenols, Thymo- 
quinone was of a pale yellow colour, but the pene sachet Mam, was 
of a richer colour and yielded a deep violet with alkalis. 

Mr. Neison thought that a carefui consideration of the cireum- 
stances influencing the colour of bodies was of very great import- 
ance, as it might enable us to determine what was actually the 
physical constitution of such substances, 

Dr. Otto Wittin reply to Mr. Perkin’s remarks on indigo, said it 
was a very peculiar case ; the influence of the chromophor and the 
chromogen was divided ; the salt-forming group existed only in the 
white indigo, and when the fabric was dyed and exposed to the air 
the chromophor was liberated and produced the colour. 

The Chairman having thanked the author for his interesting paper, 
the secretary read a communication ‘‘On certain Bismuth Com- 
pounds, PartII.,”byMr. M. M. P. Muir. Inthistheauthormentioned 
that in preparing bismuth tribromide by the process given in his 
former paper, a certain py of the oxybromide, BisBreO;;, is 
also f Itisa ish-yellow crystalline substance, insoluble 
in water, but readily soluble in dilute acids. The remainder of 
the paper is occupied with the description of four chromates of 
bismuth, for which the author proposes the following names and 
formule ; bismuthyl chromate, BizO; CiO,; bismuthyl dichromate, 
Bis O32CiO:; monohydrated bismuthyl dichromate, Bie Os, 2CiO;H20; 
and monohydrated bismuthyl tetrachromate, Bi,Os, 40i0:, H20. 
They are all insoluble in water, and the last two are ine- 

e next two re were by Mr. Watson Smith, the first 
being entitled ‘‘ A New Method for the Preparation of the Hydro- 
carbons, Sigheny! ne Isodinaphthyl, and on the Action at a High 
Temperature of Metallic Chlorides on certain Hydrocarbons.” 
On passing the mixed va: of benzene and antimony trichloride 
through a red hot tube, diphenyl is produced and in larger quantity 
than with benzene alone. On employing stannic tetrachloride, 
diphenyl is formed in large quantity, being found in the receiver 
in solid cakes. This is undou' 'y the best method for procuring 
diphenyl in quantity. Toluene treated in a similar way gives 
but unsatisfactory results. Where naphthalene and antimony 
trichleride are passed through a red-hot tube, isodinaphthy]l is 
obtained with com tive readiness; the frequent stoppage of 
the tube by red carbon, when tin tetrachloride is ed, 
renders the method with antimony trichloride far — The 
author finds that the corrected melting point for phthyl is 
really 187 deg. C., and not 204 deg. C. as formerly stated. 
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The second was, “‘A Note on the Occurrence of Benzene in 
Rosin Light Oils.” In refining rosin by distilling it in a current 
of superheated steam, a quantity of eo oils is simultaneously 
obtained. On examination it was found that the oils contained a 

e proportion of benzene, which on treatment with nitric acid 
yielded nitro-benzene, although somewhat impure. Recently an 
alteration has been made in the manner of distillation, a much 
higher temperature being used, and it is now found that no benzene 
is formed, toluene making its appearance as the lowest boiling 
member, 

A paper “‘On the Action of Water and of various Saline Solu- 
tions on Copper,” by Mr. T. Carnelley, was then read by the 

. In his experiments the author employed thin copper 
foil, which he cleansed by treatment with dilute nitric acid and 
washing with water. The pieces exposed one square decimetre of 
surface, and were treated with 100c.c. of the liquid under exami- 
nation. He studied the action of distilled water and of potassium 
and sodium nitrate, calcium, potassium and magnesium sulphate, 
sodium and potassium carbonate, sodium and potassium chloride, 
and ammonium sulphate, nitrate and chloride, also solutions of 
mixtures of salts. The copper was dissolved in all cases; but it 
would seem that the ammonium salts had a far more marked action 
than any others, on which account waters contaminated by sewage, 
and therefore, as a rule, containing comparatively large quantities 
of ammoniacal salts and chlorides, are especially bad where copper 
pipes, vessels, &c., are employed. 

The last communication, by Mr. G. A. Hight, was “‘ Notes on 
some Experiments made with a view to ascertain the practical 
value of a proposed method of determining the Mineral Strength 
of Soils by means of Water Culture.” In these experiments plants 
were grown in a watery extract of the soil under examination, and 
the rate of growth carefully observed, the plants employed being 
seedlings of Acacia Arabica. The results are given in a long series 
of seventeen tables at the end of the paper. 

Dr. Gilbert, in thanking the author for his paper, said that if 
this method were tried on plants of different habits it might lead 
to interesting results. He then adjourned the meeting until 
Thursday, 18th May, when the followin papers will be read :— 
(1) ** The Action of Malt Extract on Starch, by Mr. C. O'Sullivan; 
(2) “‘ On the Gases enclosed in Cannel Coal and Jet,” by Mr. J. 
W. Thomas; (3) “‘ Ph panying the Electrolyses of 
Water with Oxidisable Electrodes,” by Dr. J. H. Gladstone and 
Mr. A. Tribe; (4) “‘On the estimation of Hydrogen occluded by 
Copper, with special reference to Organic Analyses,” by Dr. J. L. 





W. Thudicum and Dr. H. W. Hake; (5) “‘On some new Reac- | 


tions of Hernine,” by Dr. Thudicum and Mr. C. T. Kingzett. 








PATENT UNISON EXPANSION GEAR. 


Tuis variable patent unison expansion gear, the subject of our 
illustration, isso called because, when not in use, theexpansion slide, 
which works on the back of the main slide valve, moves in unison 
with the latter, and so does not cause friction or interfere with the 
admission of steam. It is the invention of Mr. F. W. Crohn, 
of Greenwich. Our readers will easily understand the draw- 
ings when we state that the expansion slide is worked by a 
link, one end of which is connected to an expansion eccentric, 
and the other by two rods to the main valve rod, so that neces- 
sarily when this end of the link is made to work the expansion 
valve, both valves—the latter as well as the main valve—must 
move in unison, whether the main valve be worked by its eccen- 
tric or by a link motion, or is operated by hand, in which latter 
case there must be a gab to the main eccentric rod. The 
expansion is of course variable by raising or lowering the link. 
As it is desirable that both the eccentric rods of a link motion 
should be of equal length, the arrangement in Fig. 2 was schemed. 









ECCENTRIC ROD 


GEAR. 


In this the unison rod is of the same length as the expansion | implement ‘is then impelled7forward and the forks are driven, 
eccentric rod, and its end is guided and hinged on a travelling | when required to work, simultaneously. The pulley Ain both 
“concentric,” which has the main shaft for a guide. This | Figs. is the main driving part, the pulleys BB being merely 
variable expansion gear was specially designed for engines which | employed to give the rope a sufficient grip. The power is further 
occasionally have to be worked by hand, such as the engines | communicated by the wheel D to the main axle, a notched pulley 
of towing vessels, winding engines, &c. We are particularly | E and apitch-chain. There are three forks hung on as many 
requested to state that the illustration is a descriptive one, and | loops of the crank, the joops being at different angles, as shown 
the proportions of the various parts are therefore abnormal. | by the positions of the forks cecc. The upper part of each fork- 
| staff describes a circle with the revolution of the crank, as a 

matter of course; but as the fork-staff is held by an arm one- 


KNIGHT'S STEAM POWER DIGGING MACHINE. | fourth of its whole length from the bottom, the figure described 


Inthe accompanying engraving weillustratea machine for digging | by the point of the fork is’not a corresponding circle but an oval. 

















hop ; wde..., .xeinvention of Mr.J.H.Knight,of WeybourneHouse | By throwing 'the carrier of the arms forward at the top, the 
; 5 





Farnham, which has been in successful operation for some time. 
This implement is not intended to come into competition in any 
way with the ploughs, digging-breasts, and cultivators for open 
agricultural work. It is specially intended for hop gardening. 


The accompanying Figs. 1 and 2 so far speak for themselves that | 


a very few words of explanation need be given. The machine is 
driven by a rope running over the three pulleys, as shown in Fig. 2, 
placed on the top of the implement, A and B, in Fig. 1. The 








bottom is thrown back in a corresponding manner, when an 
oblique instead of a perpendicular thrust is given to the forks. 
With the forks held in the position of the dotted lines the depth 
they would enter the soil would of course be less, while the angle 
at which the spits of soil would be picked would also proportion- 
ately differ. The forks may be lifted entirely free from the 
surface by the same means, for doing which there is a handle, as 
notified on the top to the right of Fig. 1. 
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In an article on life-rafts, which appeared in THE ENGINEER 
for the 31st of December last, we adverted to Mr. Stockwell’s 
invention, which we thought appeared to possess some very 
important advantages not obtained in other forms of rafts. 
Since that time more than one fatal disaster has occurred, which 
fully bore out the point on which we then insisted, of the abso- 
lute necessity of all passenger-carrying vessels being made to 
carry a life-raft of same approved form, which could be easily 
launched and could take the whole of the crew and passengers off 
in safety from a sinking or a burning ship. The rush to the 
boats which always takes place at the first panic of disaster, and 
the confusion and excitement which always prevail, generally 
ends in the capsizing or staving in of one or more of the boats, 
and a consequent serious loss of life, and it has been found, as a 
rule, that those of the crew and passengers who, preserving their 
presence of mind, have waited till all the boats have been 
launched, and then extemporised a raft out of hen-coops, 
planks, and loose hatches, have had the best chance of saving 
their lives. But their chance in this case depends upon their 
being seen and picked up by some passing vessel, for on an ex- 
temporised raft it is impossible to store food and water out of reach 
of the sea, which, breaking every minute over the whole surface of 
the raft, soon renders its crew so exhausted, that if help is not 
near at hand they will perish of exposure. Open boats, too, 
when they are launched safely, are very liable to be swamped 
by a sea breaking into them, and, under the best of circum- 
stances, afford hardly any protection from exposure. Seeing the 
necessity, therefore, of some better means for saving life than 
now exists on any of our passenger vessels, Mr. Stockwell has 
devised a plan by which he proposes to carry in safety, 
out of the way of the crew and passen on deck, a 
life-saving vessel, always ready to be launched—and that 
easily done—which, when in the water, is a self-contained ship, 
non-capsizable, sufficiently large to carry all on board, complete 
with provisions for a long voyage, and provided with masts and 
sails, a keel and rudder, so that she may be navigated until a 
port is reached, is vessel is built either in the form of a 
cylindrical ring ar of an elongated tube, the former being shown 


LIFE VESSEL 











in our illustration, in which the deck has been removed from 
the lower half of the plan in order to show the tube. This form 
of construction insures immunity from capsizing, as the sea 
breaks up through the central portion, which is only covered by 
agrating. The interior of the tube forms the cabin for the crew, 
and is reached by means of hatchways in the deck. It is fitted up 
with seats, as shown in our engraving, under which are bunkers 
for provisions and water, which are intended always to be kept 
ready for an emergency. Ventilation is effected by means of 
ventilating caps, which admit air, but keep out the wash of the 
sea. The whole tube is divided into four compartments by 
water-tight bulkheads, which are provided with dead lights to 
give light to the interior. A light batten deck is fitted on top 
of the vessel, and stanchions and guard rails are provided to 
prevent the crew from being washed overboard. Each one of 
these vessels is provided with masts, sails, rudder, false stern, and 
adjustable centre board, or sliding keel,as shown. They also carry 
a binnacle, signal lights and rockets, and a fair speed is attain- 
able, and a moderately good course can be held, Fenders are 
provided round the vessel, and life-lines are attached at various 
points, carrying cork balls at their ends to denote their position. 
The seaworthiness of one of these vessels was thoroughly tested 
in very rough weather, for she was out in Sea Reach in the 
memorable storm when the screw steamship Deutschland struck 
on the Kentish Knock, on which occasion she behaved remark- 
ably well, and the crew being housed comfortably below, the 
high sea did not affect them in the least, for the aperture in the 
centre of the vessel appears completely to have destroyed the 
force of the waves. The men had a small cooking apparatus on 
board, and enjoyed the novelty of their position immensely, 
being only sorry afterwards to find that, though close to the 
ill-fated Deutschland, they had nut been able to save some of 
those on board her, from ignorance of the disaster. During the 
autumn the life-vessel was afterwards tried on various parts of 
the coast, in all cases with complete success, for,.as an 
official who came off to her in his lifeboat from Garrison 
Point, near Queenborough, remarked to the captain, “She 
might gtarye them, byt never drown them; and indeed, 





before the close of her cruise it was most satisfactorily 
proved that by these life-vessels persons at sea can be saved 
in cases of fire or shipwreck, it being possible to carry food 
and water for a long voyage, and to make a port in due 
course. The efficiency of the vessel herself having been thus 
satisfactorily proved, it is necessary to describe the mode of 
launching from the deck, for it is no small point that this should be 
both simple and efficacious. The method is shown in three views. 
The life-vessel is carried on skids above the deck in the same 
way as ships’ boats are usually carried, generally on the top of 
a deckhouse. The skids are made of groove-shaped iron, and are 
carried out beyond the side of the vessel by means of continua- 
tion pieces, hinged at their upper ends, and held in position for 
launching by resting on the bulwark, where they join other 
pieces, hinged on struts to the vessel’s side, so that they can be 
easily stowed out of the way against the side of the ship, or put 
in position for launching. To the life-vessel keels are attached, 
in which both horizontal and vertical rollers are fitted to prevent 
friction and jamming in the groove-ways, the skids and launch- 
ways being always of a curved form. By the withdrawal of a 
pin the vessel runs rapidly down the curve with a speed that 
sends her well clear of a sinking ship. In troop and emigrant 
ships the life-vessels would be made very large, and then it 
would be preferable to carry them on the deck itself, the bulwarks 
being hinged to fall down in wake of them in case of need, 
for they could then be utilised as deck-houses or look-out bridges. 
In the case of a ship sinking bodily, as the life-vessel rests oniy 
on the skids, she would float off in safety. The same vessel 
which made such a successful tour of the coasts was launched in 
November at Blackwall Point off a deckhouse 9ft. 6in. above the 
main deck of the hulk Ocean, which was 10ft. 6in. above the 
water, the life-vessel being thus launched from a height of some 
20ft. above the water—a height much in excess of what would be 
required in ordinary cases. The vessel, however, went off quite 
successfully from this great height, although at one time she was 
completely clear of the ways before she touched the water, which 
entirely proved that there was no fear of her capsizing under any 
circumstances. We must confess that we think, all things con- 
sidered, Mr. Stockwell has done more than any one before him 
to solve the problem of a life-saving vessel answering the many 
requirements of such a vessel, to be carried on board ship. It 
has been said that we should seek rather to strengthen our ships 
and to render them seaworthy, than to devise means of leaving 
them ; but, unfortunately, fire is an element which attacks us 
often at sea when we least expect it, and it is, too, a most 
difficult enemy to cope with, from whom, indeed, it is some- 
times absolutely necessary to run away ; and in such a case, the 
loss of life which attended the burning of the Cospatrick showed 
how necessary it was to have some other safeguard than ships’ 
boats to trust to in such an emergency. The ocean, too, is 
studded with rocks, and though these are theoretically known, 
and should, therefore, be avoided by every captain, every human 
being is liable to error; and, as we have often seen, captains of 
merchant vessels are but human after all, and are, therefore, 
liable to put their ships upon a rock, and when once in such a 
position, the best design and construction in the world will not 
always save them from destruction and their crews from 
drowning, unless they are provided with some trustworthy means 
of escape. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsihle for the opinions of our corre- 
spendents.) 


VENTILATION, 


Sre,—I read with much pleasure the papers on ventilation in 
last week’s ENGINEER, a8 have .been carrying out some 
experiments on the subject in a room I have lately built, Perhaps 
you can spare room in your journal for the result of my investiga- 
tion. 

In building my new room I had a 6in. iron ventilating tube 
carried from the outside of the building, under the floor, and 
coming up inside the room to the height of 6ft., in the corner 
nearest the fireplace. By the side of the chimney I constructed a 
separate ventilating flue, with an opening of the same area as the 
orifice of the ventilating tubes, and having vent into the room 
from the chimney breast just under the ceiling. The result was 
most disheartening ; there was a heavy down draught through the 
flue, the tube did not appear to act properly, the chimney smoked, 
and altogether the place was uninhabitable. I have now, however, 
overcome the difficulty by closing the ventilating flue, and fitting 
on the smoke chimney a cowl similar in action to Banner's 
patent. The tube now acts perfectly, the fire does not smoke, and 
the air is always pure. I conclude from this experiment that 
when ventilating tubes are employed there is no need for any 
outlet in the upper part of a room, so long as there is a fire 
burning. The fresh air from the tube takes an upward course in 
the first instance, and is then disseminated all over—the fire draws 
its supply of air from the body of the room, and thus a constant 
current is kept up, and there is no accumulation of vitiated air 


near the ceiling. en gas is burning, and ne fire lit, the current 

of air is changed, and the ventilator is better either‘ wholly or 

partially open. Basi. 
May 22nd. 





CUPOLA MANAGEMENT. 

S1r,—In order to show that there is abundant room for further 
improvements in the economy of coke in the cupola, and to indi- 
cate, if possible, the direction which these improvements ought to 
take, I will endeavour to show the great difference between the 
theoretical and the actual consumption of coke per ton of metal. 
According to the experiments of Dulong, 1 lb. of carbon, combin- 
ing with the necessary — of oxygen to form carbonic acid, 
developes 12,906 units of heat. .The specific heat of cast iron being 
about ‘13, the melting point 2190 deg., and the coke containing 
82 per cent. of carbon then to heat a ton of cast iron of 
a temperature of, say, 40 deg. to a temperature of 2190 deg., we 
2150 x 2240 x ‘13 _ 59-4 1b, of coke. 

12906 x *82 

This, of course, supposes that the whole of the carbon is con- 
verted into carbonic acid. If the furnace should not be properly 
charged, and by this or other means carbonic oxide is formed, then 
a very different result is arrived at. According to Favre and 
Silbermann, we can only get 4453 units of heat out of 1 lb, of 
carbon burning to carbonic oxide, which is little more than a third 
of the amount got when burning to carbonic acid. If, by admitting 
air.above the zone where the oxide is formed—which, I believe, 
forms the subject of Voisin’s patent—we recover 4478 units, this, 
added to 4453, gives us 8931, which is little more than two-thirds 
of the available heat to be got out of 1 lb. of carbon. Now, 
allowing 10 per cent. for moisture in the coke, 10 per cent. for 
radiation, and 20 per cent. for waste heat escaping at the top of 
the cupola, in all 40 per cent., the amount of coke per ton of 
metal ought not to exceed 102 lb., yet the actual consumption is « 
nearer 224 lb, per ton. é 

In a foundry where 40 to 100 tons a day are melted, « saving of 
two or three tons of coke, at 16s. per ton, is a matter of some 
im ce, without taking into account the saving of time. My 
instructions to the cupola man in the works I have charge of, are 
that he has, on no account, to use more than 112 lb. per ton; and, 
as the coke is stored in the open air, it oiten happens to be tho- 
roughly saturated with water in bad weather, Now, it ha 


would require 2190 — 40 = 
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water. It fo! 
do with 112 Ib. of coke 
certainly in dry weather to do with less 
quantity of dry coke. Acting upon this, and following the 
of “‘ Cupola,” I am making experiments, with a view of 
reducing the consurmption to 100 lb. ton. As soon as Iam ina 
ete nae erg agen ——— - to give you vg ees I 
may mention, after seeing ‘‘ Cupo! >. Geouean o @ varying 
of the blast, I was induced to make some e: iments in 
the same direction, but up to the t I have failed to note any 
in the pressure duri whole time the cupola was 
working. The pressure of the blast was 12°5 oz. per square inch. 
IRONFOUNDER. 
18, Grainger-street West, Newcastle, May 22nd. 
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GRANTHAM’S STEAM TRAM CAR. 

S1z,—I venture to point out to you, and would ask you kindly 
to correct, a slight error in your article in THz ENGINEER of the 
12th inst., which in reporting the trial of the ‘Grantham Steam 
Car” that took place at Birkenhead on the 11th inst., alludes to 
the “‘ West Brompton Car” asa “ failure.” This was not so, as 
the car always worked satisfactorily on the trial line at West 
Brompton, winning the good opinion of those who saw it there, 
and finally receiving the gold medal of the Society of Arts, which 
was aw: to it as being a thoroughly efficient steam car, fully 
answering the conditions laid down by the society. This was the 
first and only steam car built by the late Mr. Grantham, who was 
aware of sundry minor defects in the details of its construction. 
For these his later designs, which unfortunately he did not live to 
carry out, provided the remedy. One of these defects was that 
the boiler power was not sufficient for working the car on steep 

les, The same car has recently been supplied with a new 
oiler, and is now at Wantage, where it is found to work satis- 
factorily over a line two and a-half miles in length, with gradients 
1 in 52. In point of fact, the alteration has rendered it as effective in 
this respect as the new Grantham car, the trial of which you have 
just reported upon. Epwarp Woops, 
3, Great George-street, May 24th. 





THE LANCASHIRE BOILER. 


S1r,—In THE ENGINEER for the 19th inst. you were good enough 
to honour the paper I read before the Institution of Mechanical 
Engineers on the 3rd of May, on ‘‘ The Lancashire Boiler,” with a 
lengthy notice in the shape of a leading article, at the same time 
favouring me with some rather severe criticisms. With regard to 
the criticisms I must not complain, as the writers of papers must 
always expect full and free discussion. But I trouble you with 
this letter to state that the scope of the paper in question appears 
to me from your article to have been misapprehended. In that 
article you say, ‘* We take objection to the circumstance that Mr. 
Fletcher should put forth the Lancashire type of boiler to the 
world as the best boiler that can be used for stationary purposes, 
as that is the sense in which his paper has been accepted.” This is 
where the misappreliension occurs. My paper did not profess to 
enter upon the comparative merits of different boilers, That 
would have been a most interesting field of inquiry, and of itself 
would have well occupied a paper of much greater length than my 
own. The subject the paper dealt with was simply, as its title 
indicates, a description of the Lancashire boiler as regards its con- 
struction, equipment, and setting. The paper was in fact a detailed 
explanatory specification, the reason being given for many of the 
recommendations made. 

When arrangements were being made for the reception of the 
Institution of Mechanical Engineers at Manchester last summer, I 
was requested to prepare a paper, and thought I could not do better 
than present them with a description of the construction and 
working of the type of boiler so generally used in this district for 
mill purposes, and afford the members the benefit of the experience 
acquired by the Manchester Steam Users’ Association on that 
subject. The payer was got up somewhat hastily, and under con- 
siderable pressure for that meeting ; but, not being able to be read 
on that occasion, stood over till the recent meeting in London. 
Such is just the purport and history of the paper. It did not pro- 
fess, as already stated, to euter on the whole field of the compara- 
tive merits of different types of boiler, but simply to give a detailed 
description of the proportions and construction of such a boiler of 
the Lancashire type as had been found, under the experience of 
the Manchester Steam Users’ Association, to give the most satis- 
factory results; and I should be glad if other members of the 
institution would contribute a description of any other type of 
boiler, the working of which they have had the opportunity of 
watching. Such contributions would no doubt be useful. 

LAVINGTON E. FLETCHER, 

Manchester Steam Users’ Association, 

9, Mount-street, Manchester, May 24th. 


TRADE MARKS REGISTRATION, 


S1r,—The notice which appeared ia your issue of the 28th April 
of my work upon the “‘ Trade Marks Registration Act, 1875,” has 
only to-day been brought to my attention.. I wovld crave your 
permission to point out that your reviewer, who speaks so favour- 
ably of my labours in other respects, is mistaken in ascribing to 
me an error into which I really have not fallen. 

He says that I, “‘ like Wood, have fallen into the error of believ- 
ing that it is only necessary to specify the class in which the mark 
is to be registered. Any one following this advice will uaquestion- 
ably have his papers returned, in order that not only the class but 
the particular goods in the class be specified.” 

I.was so well aware at the time of writing my practical 
directions that the particular goods must be specified, that I read 
the above lines with some surprise, as I must have been indeed 
careless if I had led any one to think that the mention of the 
oe goods was unnecessary. I accordingly referred to my 

k, and there I find it distinctly stated, at page 45, lines 8 and 9, 
that not only must the class or classes of goods be stated when 
applying for registration, but also the goods themselves must be 
specified, so that it would be impossible for any applicant to have 
= papers returned for correction in that respect by following my 

vice. 

I am sure you will permit the insertion of this correction in your 
next issue, E. Morton DANIEL, 

Temple, May 17th. 


[We cheerfully afford Mr. Daniel the opportunity he asks. He 
is quite correct in hisassertion. He does say that the ‘‘ statement” 
should contain ‘‘ a statement of the class or classes of goods, and 
of the goods themselves, in respect of which it is desired to 
register the trade mark,” but so far as we can find this is the only 
allusion to the practice of the office in this respect. He does not 
emphasise or explain this point of practice, and, indeed, in the 
paragraph we quote below he is calculated to mislead others as he 
misled us:—‘*The applicant has to consider, in preparing the 
statement, what class or classes of goods with respect to which it 
may be advisable to register his trade mark. The first schedule to 
the rules gives a list of fifty classes within which, according to the 
rules, all goods are to be classified for the purposes of the rules. 
The applicant must therefore consult the list, and select that 
class or those classes appropriate to the goods with which he 
intends to use his trade mark. There is no-restriction in the 
Act or rules as to the number of classes in respect of which an 
applicant may register his trade mark; there is only a slight 

dditional fee required, 2s. on application and 2s, on registra‘ 
tion, for each additional class after the first in which the 
applicant may register his trade mark at the same time. But 
since Rule 18 prohibits the registration of a trade mark iden- 
tical with one dhosty registered in respect of the same or similar 
goods when the goods may be considered as belonging to more 





than one class, it is absolutely necessary to regi the trade 
en ee given inthe schedule which will contain 
the with which it is intended to use the trade mark; but it 
will always be well for the applicant carefully to attend to the 
classification, while ing in mind with what goods he does at 
present use, or may in the future intend to use, his trade mark, so as 
to register in all the classes which may be advisable.” We are 
sorry not to have given full credit to Mr. Daniel, but we must be 
permitted to express a regret that he should not have been as 
explicit on this point as the subject deserves. If the one line to 
which he alludes has been overlooked by one careful reader it is 
not unlikely to be overlooked by others. ] 





THE STRENGTH OF LEAD PIPES, 

Monstevr,—Lorsqu’un tvyau résiste 4 une pression intériéure, 
les divers éléments de la question sont liés entre eux par la formule 
suivante, appelée formule de Lamé, 

(r +3 — 2° 
= Ts s 
Pe (re EF 
Dans cette formule, 
p est la pression effective (différence entre la pression intérieure 
et la pression extérieure 
T est la tension maximum développée dans la matiére- qui 
constitue la paroi. 
r est le rayon intérieur du tuyau. 
> est l’épaisseur de la paroi du tuyau. 

Si l’on veut avoir !a pression intérieure capable de produire la 
rupture pour Je plomb, il faut dans cette formule donner a T la 
valeur de la tension correspondant A la rupture. Cette valeur 
a été determinée par l’expérience. M. Reuleaux indique pour le 
plomb 1°3 kilo. par millimétre carré, d’aprés un certain nombre 
d’expérimenteurs. D’aprés Navier, cette tension est de 1°39 kilo. 
par millimétre carré. D’aprés M. le Général Morin elle est de 
128 kilo. Ces nombres oscillent autour du nombre indiqué par 
M. Reuleaux. D’ailleurs, il serait puéril de s’attacher 4 avoir un 
nombre rigoureux et inflexible ; car ce nombre varie un peu, trés- 
probablement avec la nature des plombs et l’élaboration que ces 
plombs ont subie. En prenant le nombre de M, Reuleaux, 1°3 kilo., 
on trouve pour la pression de rupture P exprimée en kilogrammes 
par millimétre carre 

Pp =1:3 ("+ 3h —2? 
(++ 

Cette formule donne la réponse au renseignement demandé, 

Si on suppose, dans la formule initiale, = $ soit suffisamment 
petit par rapport i 7, la formule se simplifie et donne approxi- 
mativement 


p=T! 
r 


En appliquant cette formule pour la rupture avec le méme 
nombre que plus haut, on trouve pour la pression de rupture 
P exprimée en kilogrammes par millimétre carré, 

P=13 um 
r 

Tout ce qui précéde s’applique au cas od l’on considére la pression 
correspondant a la rupture du tuyau. Ce cas est peu intéressant 
pour la pratique, car lorsqu’on emploie un tuyau, il est convenable 
de rester dans les limites de sécurité pour sa conservation. Dans 
ce dernier cas, les formules précédentes s’appliquent avec une 
légére modification ; il suffit d’y donner a T la valeur correspondant 
a la tension que l’on peut développer avec sécurité. Cette valeur 
est, d’aprés M. Claudel, 0°329 kilo. par millimétre carré. D’aprés 
M. Morin, elle est de 0°213 kilo. par millimetre carré. Si done on 
appelle P! la pression au-dessous de laquelle il est prudent de 
rester pour la sécurité du tuyau, on a 

. 2 
P' = 0325 (r+3 “ —*" avec le nombre de M. Claudel. 
(r+3P +7° 
et ° 2 
Pi = 0213 (r+ 3 “avec le nombre de M. Morin. 
“(r+9P +77 
En employant la formule simplifiée approximative, on aurait 


P! = 0°325 8 avec le nombre de M, Claudel. 
, 


Pp! = 0-213 3 avec le nombre de M. Morin. 
, 


Les renseignements qui wrécédent ont été puisés en majeure 
partie dans louvrage intitulé “le Constructeur,” par Reuleaux, 
directeur de l’ Académie Industrielle de Berlin (traduction Francaise 
de 1873 par MM. Debize ct Mérijot). J'ai consulté en outre 
Vaide-mémoire de Claudel et celui de M. Morin. Peut-étre 
y-aurait-il lieu de consulter aussi sur le méme sujét les tables de 
Genieys, les ouvrages de Navier, de Poncelet, &c. 

Dans tout ce qui précéde, j'ai supposé que le tuyau était con- 
struit, et j'ai detérminé pour ce tuyau donné la pression de rupture 
et la pression de sécurité. Le plus souvent, le probléme se pose 
autrement : la pression est donnée et il faut construire un tuyau 
qui résiste avec sécurité 4 cette pression, 

Pour résoudre ce nouveau coté de la question, je déduis de la 
formule de Lamé la formule suivante : 


ee VE Py 
r T—p 


Il convient de donner a T la valeur 0213 de M. Morin, avec 
laquelle on est plus en siireté qu’avec la valeur 0°325 de M. Claudel. 
Il convient aussi de ne pas prendre la formule simplifiée approxi- 
mative, dans le cas ott l'on veut établir son tuyau avec soin. 

D’aprés cela, la formule définitive pour la construction du tuyau 


sera ot 
bang /tMTP 
r 0213 — p 


formule dans laquelle p est exprimé en kilogrammes par milli- 
métre carré, et représente la pression effective (difference entre la 
pression intérieure et la pression extérieure. 

On trouve dans l’aide-mémoire de M. Claudel un certain nombre 
d’exemples numériques calculés d’aprés ces formules, 

CHIRE, 
Ancien Eléve de l’Ecole Polytechnique, 
Eléve de l’Ecole des Mines, 
60, Boulevard Saint-Michel, Paris, Mai 23. 





PATENTS FOR INVENTIONS BILL, 1876. 

Tue following notes, being proposals for the amendment of the 
Patent Bill as it passed the House of Lords, have been prepared 
by a committee of London Patent Agents, who have agreed to 
submit, for the consideration of the House of Commons, the 
alterations which they are prepared as practical men to recommend, 
mare with abstracts of the reasons for the alterations recom- 
mended, 


Proposed Alterations, with the reasons for their adoption. 

The effect of the fifth section of the Bill is to continue unchanged 
the existing Commission of Patents. 

This is not a satisfactory body to organise an entirely new 
system for granting patents. 

The Commission ought to be so organised as to be the real 
thinking, originating, and controlliug head of the Patent Office, 
and, being so organised, it should have the entire and undivided 
control of the issue of Patents. 

With this view it is proposed to add three salaried persons to 
the present Commission, and two of these persons should be 
specially qualitied by scientific knowledge. 

Mere honorary appointments will be useless ; the duties which 
these Commissioners ought to perform will not only be most 
important and responsible, but also heavy and continuous. 

The success or the failure of the new system of examination and 





investigation of ications will depend mainly on complicated 
and ly details of arrangement, For example, one 
of the necessities of the system is so to arrange and index the 
specifications and other publications in the Patent Office, that it 
may be possible and easy to ascertain in respect of any all 
new invention whether or not any record of it already exists in the 
office. To devise means to this end will require the very careful 
attention of persons having a wide range of mechanical knowledge ; 
and in carrying out the pion which may be fixed upon, continued 
and close supervision will be requisite. 

The present Commission is composed entirely of eminent lawyers ; 
they have not the special knowledge which these duties will 

uire, and their time and thoughts are otherwise fully occupied. 
nder such circumstances it follows that both the organisation 
and the working of the system will be delegated to subordinates. 

In matters of technical detail the Commission, as constituted by 
the Bill, will not be able to maintain any efficient control over its 
subordinates; and the subordinates, assuming them to be com- 
petent and willing, will be irresponsible and powerless, 

The sixth section provides that the Lord Chancellor shall 
appoint Examiners, as a safeguard, in order to ensure the appoint- 
ment of proper persons; it is also provided that the instrument of 
appointment shall state that the person appointed is ‘* specially 
qualified for the office by legal or scientific knowledge.” 

A Patent Examiner should in every case be required to possess 
a knowledge of mechanics, manufactures, chemistry, or natural 
science, 

In order to make the safeguard of any value the word “legal” 
should be struck out, as it amounts to a suggestion that legal 
knowledge is all the qualification a Patent Examiner needs. 

It is undesirable that the number of Examiners should be limited 
by statute ; there should be as many as the Commissioners may 
find necessary. 

The ninth section provides that the Examiner shall be nominated 
in each case according to a fixed rotation. This provision should 
be omitted. Each Examiner can only be competent in a certain 
range of subjects, and on these alone he should be employed. 

To put a chemical expert on to the examination of papers relating 
to the intricacies of lace or knitting machinery, or an expert in 
spinning and weaving mechanism to investigate the details of 
musical or electrical instruments would hardly lead to a satis- 
factory result, 

The tenth section directs that tn for patents should be 
reported on by the Examiner. The applicant should have an 
opportunity to meet questions raised by the Examiner before the 
report is made ; this may be provided for by rules under Sec, 48. 

The eleventh section directs the Commissioners of Patents to 
consult the Attorney or Solicitor-General whether in each case a 
patent should or should not be granted. 

This reference to the Law Officers is very undesirable; the 
Commissioners should decide these matters for themselves, and 
take the whole responsibility of granting or withholding patents. 

Under the system of examination the question whether a patent 
ought or ought not to be granted will depend in every case on 
whether the applicant has described a new invention in full and 
clear terms, and this question will be more readily determined by 
the salaried Commissioners of Patents than by pure lawyers. 

The powers conferred on the Chancellor by the eighteenth section 
would be more appropriately exercised by the Commissioners. 

The limit of the power to enlarge the time for renewal to three 
months should be extended say to twelve months. Experience has 
shown, as proved by many of the private Acts =“ for, that the 
discovery by the patentee of the non-payment of the revewal fee 
has not been made until many months after the payment was due. 

The nineteenth section, prohibits (see sub-section 2) a patent 
being granted for foreign inventions after six months from the 
date of the foreign patent. 

This is inexpedient. It is advisable that the foreign inventor 
should bring his invention to this country in a matured form. 

If the limitation of six months be applied to sub-section 3 undue 
delay in applying for the English patent will be sufficiently pro- 
vided against. 

Sub-section 5 provides that the English patent shall cease on the 
cesser of the foreign patent which first ceases, 

This is a very unwise provision: it is intended as a protection 
to English manufacturers, and to insure that they shall not have 
to pay royalties to the patentee, when the foreign manufacturer is 
free from,that burden in consequence of the foreign patent having 
ceased to be in force. The provision will operate, however, in 
practice adversely to the English manufacturer, for it will prevent 
the foreign inventor (say an American) taking patents in other 
foreign countries, where patents are only granted for a short term, 
as in Prussia and Russia, or where they are liable to cease in conse- 
quence of difficulties in bringing the invention into operation, as 
in France and Belgium. 

In the face of this clause American inventors will avoid taking 
continental patents, in order not to jeopardise their English 
patent, to which, after the patent in their own country, they 
attach most importance. 

So by tie very operation of this clause the evil is aggravated 
which the clause is intended to obviate. The English manufacturer 
will be called upon to pay the inventor, whilst the continental 
manufacturer will entirely escape this liability. 

The twenty-first section as now drawn will deter a patentee from 
obtaining a supplement to his patent whilst litigation is pending. 
There is no reason for this; a supplement added pending litigation 
would not prejudice or affect in any way the question before the 
Courts, 

The twenty-second section (taken in connection with the twenty- 
sixth) gives the Lord Chancellor power to revoke patents where 
licences are not granted on reasonable terms. This is a power 
which should be exercised by the Commissioners of Patents, 

The twenty-sixth section renders patents revocable if not put 
into operation in two years, 

This is frequently impossible where the invention is of the 
greatest utility and importance. Many discoveries have been some 
years in advance of the age, and it would have been sheer waste of 
energy and capital to have attempted their immediate introduction. 
The two well-known cases of Howe’s original patent for sewing 
machines and Bessemer’s patent for steel are illustrations of this. 
The provision is wholly unnecessary, as the obligation to license 
prevents the patent standing in the way of improvements, The 

ower to revoke where licences are not granted should be in the 
Rois of the Commissioners, not of the Lord Chancellor, 

The forty-sixth section, which provides for the salaries, requires 

modification and the addition of a clause giving salaries to the 
paid Commissiorers. The reasons why such appointments should 
_ made have been stated in treating of the fifth section. 

The forty-eighth section contains a reference to models; this 
should be removed. It is very undesirable that a practice of 
requiring models should spring up. Models of the class contem- 
plated are very expensive, and are after all a poor substitute for 
good drawings; they are only useful when it is necessary to 
explain mechanical matters to persons who are not educated to 
understand mechanical drawings. 

The fifty-ninth section requires a slight amendment to provide 
for the cases of patents which may lapse by accidental default im- 
mediately prior to the passing of this Bill. 

Cuas. D. ABEL. H. H. Murpocu. 
WILLIAM Brookes. W. E, NEwrTon. 
WILLIAM CaRPMAEL, A. O. NEWTON, 
Ar, CARPMAEL. WILLIAM SPENCE. 
JOHN Imray. W. Liorp WIsE, 
J. HENRY JOHNSON. 








TuE Exhibition Commissioners have resolved to provide a library 
of science adjoining the natural history museum at South Ken- 
sington. They also intend to establish scholarships for the benefit 
of proyincial science students, 
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RAILWAY MATTERS, 

S ULUGH & all cepeite anal be ceo 
and Waver ral a @ recen 
invented device narrow and broad = 4 
track provided with a third rail. Cars of the Erie and Lehigh 
Valley roads will be run in the same train, by which means a great 
saving both in fuel and labour will be effected. 

THERE were great rejoicings at Crewe on Wednesday to celebrate 
the completion of the two thousandth engine at the London and 


North-Western Railway Company’s works. The workmen, 6000 
in number, aes a congratula' address to the directors. 
Mr. Richard Moon, in reply, condemned the attempts to separate 


capital and labour, and said that, despite ‘‘ the foolish actions of 
Midland and the competition of other companies, their company 
would always succeed, with their ninety-five millions of capital and 
fifty thousand employés.” 

THE new car shops of the Cleveland, Columbus, Cincinnati, 
and Indianapolis road at Brightwood, near became, are now 
completed and in use. They consist of a main building 300ft. by 
50ft.. with wings 250ft. by 50ft. and 171ft. by 50ft. There 
are three smaller buildings, one 85ft. by 55ft., one 71ft. by 170ft., 
and one 78ft. by 170ft. The buildings for the locomotive repai 
shops are to be completed by November next, and the foundations 
are already in. They will include a main building 271ft. by 90ft., 
with wings 131ft. by 50ft., and 171ft. by 50ft., besides a smaller 
building 70ft. by 50ft., and a round-house 241ft. in diameter. 
About 130 men are now at work in the car shops, and the number 
is to be increased. ‘The shops are well built, roomy and convenient. 

THE managers of the Michigan Central Railway, having long 
considered the propriety of placing megs | cars upon their road, 
have at last done so, and as in most other arrangements, have 
eclipsed all previous efforts. One essential feature in dining cars, 
and not hitherto attained, has been an easy riding car, free from 
constant joltings and lungings, and, by a combination of elliptic 
springs, with the Middleton springs on the equa.ising bar, Mtr. 
Challender, the master mechanic at Detroit, has succeeded in 
building a car in which motion is scarcely noticeable, and pas- 
sengers dine with the same comfort as at our first-class hotels. 
This car has been in use several weeks, leaving Chicago at 
515 p.m., furnishing supper, and returning to Chicago at nine 
o’clock the following morning, furnishing breakfast. It has proved 
quite a success, 


Tue Flying Dutchman zaet with an accident on Wednesday, 
running off the rails on its journey from London to Exeter. As it 
was passing through Hele station, near Exeter, the front wheel of 
a carriage left the line, knocked off the flagging from the end of 
the platform, and smashed the signal locking apparatus, The train 
was pulled up just as the carriage was on the point of running into 
an adjoining field. Noone was injured. It will be remembered 
that on the 7th of last April an accident happened to this train. 
While nearing Paddington station it was running at the rate of 60 
miles an hour. The third vehicle behind the tender left the rails, 
but no person was injured, nor was any serious damage done 
to the rolling stock. Captain Tyler, in his report of the occurrence 
to the Board of Trade, which was issued on Wednesday, attributed 
the accident to the fact that a passenger train travelling at the 
above speed was allowed to pass over a portion of permanent way 
only temporarily laid in, and with the rails merely half bolted to 
the sleepers. 

Ir is announced from Alsece that the new line of rail from Stras- 
burg to Lauterburg, commenced in the spring of 1874, is almost 
completed, and that the total cost for the thirty-five miles is esti- 
mated at £602,400, or about £17,211 per mile. Independently of 
the local service, the new. line will be valuable as a means of com- 
munication between Strasburg and Mainz, and it is expected that, 
as the district through which it runs is very thickly peopled, and 
is rich in agricultural produce, the goods and the passenger traffic 
will be alike remunerative. The enyineering difficulties, with the 
exception of those encountered in bringing the line into Strasburg, 
were very slight. The new line crosses several watercourses, among 
them being the rivers Zorn, Moder, and Sauerbach, near Selz, 
which latter has been spanned by a double arched bridge, each 
arch being forty feet in length. Near Beinheim the line leaves the 
valley of the Khine properly so called, and gradually ascends the 

lateau, descending into the mye d again at Mothern, not far from 
Cahaliien The scenery along the new line is very similar to that 
which is to be seen all through the plain of the Rhine, though 
occasional glimpses are to be caught of the Black Forest and the 
Vosges Mountains. 

A PROJECT is now fairly under way for the construction of a 
three-foot gauge railroad along the northern shore of Long Island 
from Williamsburg to Huntingdon, a distance of about 35 miles. 
It is intended for the accommodation of local travel, and will touch 
at all the intermediate points, Frequent trains will be run, the 
fares will be moderate, and aécoumnoletion good. It is estimated 
that the road can be built and equipped for 22,000 dols. per mile ; 
that it can earn 350,000 dols. the first year, and be operated for fifty 
per cent, of the earnings. Mr. Isaac D. Barton, a gentleman of 
experience in railroad operation, and recently superintendent of the 
Flushing and North Side Railroad, is at the head of the enterprise. 
The people along the route are said to be warmly in favour of the 
project, which is an assurance of its success, The road will have no 
connection with any other line, and being ofa different gauge, will be 
operated independently. The face of the country is somewhat 
rough and broken, necessitating frequent curves, which can be got 
around more easily and cheaply by a three-foot gauge than by a 
wide one, The usual arguments of the narrow-gauge advocates are 
urged in its behalf, namely ; It can be built at one-third less cost, 
and be operated at one-third less expense than the ordinary gauge ; 
can do about the same amount of business, and accommodate the 
public just as well. These arguments, however, have no weight 
with the conservative class of railway engineers, who have from 
time to time taken great pains to refute them and show their 
unsoundness, 

AN improved device for catching and delivering letter bags by a 
train in motion, invented by Mr. E, F. Hotchkiss, of Unadilla 
Forks, N.Y., was recently successfully tried onthe Utica, Clinton 
and Binghamton road near Utica. It is described as follows by 
the Utica Herald ; ‘‘ The mail post consists of an upright made of 
gas pipe about an inch and a-half in diameter. To this is attached 
a crane or depressed arm of iron on which the mail bags are hung. 
The crane can be lowered, to allow the mail bags to be attached, 
and is raised by means of a crank and pulley. The bag is rand to 
the crane by strings or loops. To the top of the car is attached, 
first a knife, which cuts the strings holding tle bags. The bags 
then strike a set of springs fastened to the upper end, and slanting 
backwards obliquely. There are two sets of these springs on the top 
of the car, and they break the concussion of the bags, so that when 
they reach the opening in the roof of the car through which they 
drop, their inertia is almost overcome. . At the end of this opening is 
a set of wooden springs, and under the opening a box about three 
feet square which receives the mail bags. The side of the car 
opposite this box is to be grated, and the bottom of the box slants 
downwards towards this grating. This will prevent cinders from 
the locomotive accumulating in the box. The delivering apparatus 
is attached to the side of the car, and operates on the principle of 
the mail catcher, reversed, the crane being on the car and the 
catcher on the ground by the side of the track. The crane is of 
iron rods, and about eight feet long and two feet across, being in 
the form of a square. It runs lengthwise with the car, and is 
hinged on the inside. The bags are attached to the outer bar, and 
when the mail box is reached, the crane is dropped outward by a 
lever. The crane will accommodate from ten to twelve bags. The 
mail box is fitted with two sets of springs, and resembles an eel- 
trap. The box is to be kept locked, so that the mail bags will be 
safe from injury or theft. The merit of the invention is that the 
mail bags cannot be missed, and cannot get under the car, as is 
often the case on the cars now in use.” 





NOTES AND MEMORANDA. 


In commercial. sugar there is a substance which turns the 
plane of ion to the right. Pure wine always turns the 
lane to the left, owing to the presence of dextrose and levulose, 
e action of the latter being always the stro’ If a wine is 
found to be dextro-rotary, it has pretty certainly been treated 
with commercial grape sugar. 

To make artificial wax, resin is melted with half its weight of 
paraffine or some other carbonised substance, at a temperature not 
exceeding 108 deg. C. (230 deg. Fah.), when the resul product 
closely resembles wax in composition ; or the resin is melted with 
one-third of tallow or stearic acid, and afterwards weakened by 
potash. Copal or vegetable wax may be added to the compound, 

A CORRESPONDENT of the 'imes writes :—“It will surprise the 
majority of your readers to hear that the gold in the vaults of the 
Bank of France at the present moment exceeds 500 tons in weight 
—in other words, it weighs about as much as 20 locomotive engines 
of the first size. What were the treasures of Solomon or Croesus to 
this? To trace the — by which this immense mass has, as it 
were, gravitated to Paris, would be no easy task. £150,000 weighs 
over a ton; £75,000,000 would therefore weigh 500 tons.” 

For some time past the protuberances on the sun’s surface have 
appeared less numerous. Father Secchi states that the minimum 
is, however, not yet attained, and this is shown by the sudden 
changes in the phenomenon. On one day scarcely more than three 

rotuberances can be found, while, on the following day, they may 
counted by dozens, evidencing the fact that the solar activity in 
course of diminution, suddenly, frem some unknown cause, renews 
itself. Father Secchi also notes the rectilinear form of the hydrogen 
eruptions, which, with a thickness of several seconds, rise without 
deviation to a distance of two or three minutvs—equal to sixty 
terrestrial diameters—from the sun’s edge. The solar atmosphere 
is now so calm that the expansion, which takes place at the 
extremity of the incandescent columns, appears perfectly symme- 
trical on the two sides of every jet. 


A curtovus little engine, termed an electro-capillary motor, has 
been described, says the American Chemist, by M. Lippmann. If 
a globule of mercury be placed in a saucer, together with a little 
solution of potassium dichromate, acidified with sulphuric acid, 
and it be touched upon the side with a point of iron, it will at once 
contract laterally, 5 eactrwed itself away from the iron. This will 
break the contact ; gravity will spread the globule out again, when 
it will again touch the iron and contract ; and so on. The explana- 
tion of this phenomenon is to be found in the fact that the electric 
current developed on contact of the two motals, changes the 
capillary constant of the mercury, and hence its form, This is the 
action which M. Lippmann has utilised in his motor. In a glass 
tank filled with diluted sulphuric acid, are two small cylinders con- 
taining mercury. A bundle of capillary tubes, open at both ends, 
is placed in each cylinder, resting on the mercury, each bundle 
being connected above with one end of a walking beam, to the pro- 
longation of which is attached a cc ting rod, crank and fly- 
wheel. By means of a commutator on the axis of the fly-wheel, 
the mercury in each cylinder is alternately connected with a small 
battery ; its capillary constant is changed, its ascent in the tubes 
increased, that side preponderates, and causes semi-rotation of the 
fly-wheel. This sends the current to the other cylinder, which, 
acting similarly, completes the rotation. As many as 100 revolu- 
tions per minute have been obtained with this engine. Conversely, 
on rotating the fly-wheel by hand, a galvanometer in the current 
indicates the production of an electric current. 


M. JuLes Grrarp, who has published several valuable works 
upon the application of photography to the microscope, has just 
communicated to the Academy of Sciences the result of his interest- 
ing researches upon the transformation of collodion in photographic 
operations. A a examination of collodion permits one to 
discover the texture of the film, and to follow the reactions which 
take pace in the production of the luminousimpression, When of 
good quality, the collodion plate is translucid and colourless in the 
event of the collodion being perfectly dissolved ; but its composi- 
tion, age, and the actions which constitute sensitising change its 
texture. The photo-micrographs which M. Girard presents to the 
Academy, representing enlargements to fifty diameters, demon- 
strated several phenomena. Old collodion which gives very fine 
images, but the rapidity of which leaves much to be desired, is 
shown to contain liquid bubbles holding unchanged ether. If the 
collodion contains alcohol, it has the appearance ofa cellular tissue; 
and if there is much water in the po the fibres of cotton 
become apparent in the form of flocculent matter; collodion which 
is to too thick gives intensity, but it is not rapid, it has the appear- 
ance of an undulated cellylo-vascular tissue. The irregularity of 
the film militates against the clearness of the image. Two indica- 
tions or proofs are at hand of the time during which the action of 
sensitising in the nitrate of silver bath is still incomplete, and of 
the moment when the operation has terminated. In the first case, 
the greasy marks, which are an indication of the sensitising being 
still incomplete, are full of streaks and groups of crystals, some in 
the form of needles and some amorphous. It seems as if the crys- 
tals of iodide of silver, which were in course of formation, have 
been arrested in the midst of their development. In the second 
case, when the operation of sensitising is complete, the texture of 
the film is h geneous and t. It is covered with a uniform 
network, rendered the more evident by those portions which are 
free from crystals. The greater part of the photographic action 
necessary to obtain an image is due to the successive transformation 
of the crystallographic system, the reaction of the iodide of silver 
being the most perceptible of all. The result is that an examination 
of the plate at different stages of the operation under a microscope of 
moderate power permits the operator to judge of the success or 
otherwise of the process he is employing. 

Mines of antimony abound in Californiaand Nevada. Hitherto, 
like borax, the sources of supply have been few, and the uses have 
been restricted in consequence. A thousand tons have been the 
extent of the yearly market in Europe and America. The San 
Francisco Weekly Chronicle says that there is but one person in 
California engaged in reducing the ores, and he — only such as 
contain about half metal. Until lately it was said that it would 
not pay to work the borax beds of California, because the market 
would be overstocked. But experience proves that increased supply 
forces it into new uses, and the manufacture pays. Now, it is fair 
to suppose that like causes will produce like results in antimony. 
Antimony is in most ores combined with lead, silver, gold, copper, 
&c. Its chief uses at present are as follows :—About one-fourth 
part is mixed with lead, tin, &c., in making type metal, to whichit 
imparts hardness. It has the property of swelling a little on cool- 
ing, and this makes a more perfect copy of the mould. Antimony 
is an essential ingredient in Babbit metal, to make anti-friction 
surfaces. It makes a bronzing for scans casts, papier maché, 
ornaments, &c. It makes a coating for all metals, and for copper 
wire, to prevent them from oxidation. For electro-plating and 
similar purposes it forms one pole of the electric battery. The 
British Government now uses antimony to increase the hardness of 
shot and bullets. Many valuable colours are made by combining 
other metals with it. Antimony is a proper cosmetic, and also a 
medicine in use among physicians of every school. It is also an 
ingredient in Britannia ware. Antimony has a very curious pro- 
perty, not hitherto found useful, but which may turn out to be of 
importance. When mixed with metallic magnesium, in proportion 
to one-tenth antimony, it forms an alloy which on exposure to air 
melts away like water. Pure antimony resembles silver in colour, 
but is less affected by exposure. When the casting comes from the 
fire, and is cooled, its disc is singularly beautiful. It is covered 
with dendritic crystallisations. To sum up, antimony serves us at 
our tea table, in war, in travel, in machinery, in painting, in 
beautifying, in purifying glass, and in hardening metals, Every 
newspaper and every book pays tribute to antimony. There appears 
to be a wide field for expanded usefulness when antimony becomes 
¢gheap enough for inventive genius to study its possible application, 











MISCELLANEA. 


Tne scheme for a new maritime canal between the Channel and 
the Mediterranean is, the Times Paris correspondent says, being 
seriously taken up. 

Mr. Bourton states, in his last report on metropolitan water 
supply, that the rate of filtration of the metropolitan water supply 
should not exceed 24 gallons per square foot of filter bed ver hour; 
this will give 540 ms per square yard each twenty-four hours, 
and at this rate, with properly constructed filter beds, filtration 
should be effectual. ectual filtration is greatly facilitated by 
previous subsidence for several days. 


A FEw days ago a fly-wheel three tons weight, 9ft. diameter, cast 
in one piece, having worked for years as part of a steam engine, was 
laid horizontally on two balks of timber in the yard of the West 
Hartlepool Cement Works; the wheel was left perfect at night, 
and was found next morning fractured in several pieces, no 
person having touched it. The day previous the sun's rays had heated 
the rim considerably, and the night being cold, the arms having 
retained but little heat contracted too rapidly, snapping from the 

and rim of the wheel, 


THE eighth annual convention of the American Society of Civil 
on wee will be held in Philadelphia on Tuesday, Wednesday, 
and Thursday, June 13th, 14th, and 15th. Sessions for the con- 
sideration of professional subjects and of regular business will be 
held daily from 9} o’clock a.m. to 14 o’clock p.m. in the Judges’ 
Hall on the Centennial Grounds. A reception to the society will 
be given on Tuesday evening at the Union League Club House by 
the Philadelphia members, and one on Thursday evening by a 
brother member. The western gallery of the Main Exhibition 
Building has been fitted up, and will be used by the society as a 
place for exhibits of American engineering and for meeting durin; 
the Exhibition. The members of the American Iron and Stee! 
Association have been expressly invited to ettend the convention 
of the society, and to take an active _ in its deliberations, and 
we may add that the society will be happy to see their English 
professional brethren among them. 


In our last notice of the progress of the works of the Thames 
Steam Ferry Company, we referred to some approach road im- 
provements on the Rotherhithe side of the river, which were con- 
templated by the company. These improvements consist in the 
removal of a corner of the churchyard which faces the wharf of the 
Ferry Company and the construction of a new street through 
ground belonging to the old Thames Tunnel Company, the street 
being continued as far as Albion-street. By these means direct 
communication will be secured with Deptford Lower-road. The 
distance between the wharf and the latter point is but one-eighth 
of a mile, and the route is only partially covered with houses of 
small value. The corner of the churchyard has never been 
consecrated, and there have never been any interments in it, so 
that its removal will not prove a complicated matter. 

THE New River Company are engaged in the sinking of a new 
well into the chalk formation at Turnford, to obtain at that place 
a fresh supply of water, by a large — into the lower green 
sand. ‘This boring was commenced at the beginning of 1874, and 
it had reached a depth of 740ft. from the surface in November last; 
at this depth it has entered the marl below the chalk, and it is now 
being widened out to the diameter of 34in. preparatory to the inser- 
tion of the tubes, which will be required for further boring through 
the marl und gault. To provide for the increasing demands of their 
district, the company are making several important additions to 
their distributory works, to effect the separation of the very 
different levels of their service into convenient zones, and to add 
to the power and means of communication by which their different 
stations are enabled to assist one another. The new works at 
Hornsey include five new filtering beds, of a joint area of three and 
one-third acres ; four new engines of a joint power of 440 horses ; 
a new high service reservoir on Crouch Hill capable of holding 
twelve millions of gallons, and about thirteen miles of large mains 
to be laid down as lines of communication between the works just 
described, and for connections with existing pipes; the filtering 
beds are finished, and the construction of the reservoir, engines, 
and buildings, is progressing satisfactorily. 

Messrs. BARNARD, BISHOP AND BARNARD, of Norwich, have 
sent to the Philadelphia Exhibition a somewhat remarkable lawn 
pavilion. It is 35ft. long, 18ft. wide, and 35ft. high. It is after 
the Japanese style of architecture, with two floors—the lower 
approached by two or three steps, and the upper supported upon 
twenty-eight light square iron columns, with a verandah. The 
whole is surmounted by an ornamental zine roof. Extending 
around the building is a wrought iron railing, 44ft. high, divided 
into seventy-two panels, in each of which is a sunflower llin. in 
diameter. Secured to the columns carrying the upper floor are 
the brackets which support the verandah. On each side of 
each of these brackets is a complete picture in cast iron, given 
with great accuracy of detail. the brackets also support 
the gutter and cresting of the lower roof. The cresting 
forms a wavy line which is surmounted at intervals by fans carved 
in imitation of flowers, Between the transom and the gutter are 
richly carved openwork panels, in which are medallions of various 
designs. The balcony railing islight and graceful,and the ornamenta- 
tion pendent from the balcony resembles lacework, so delicate is the 
execution. The upper roof is supported by twenty columns‘imilar 
to those supporting the second story. These are connected by a 
transom, far above which is openwork paneling. The brackets 
supporting the roof are different in design from those supporting 
the second story, and the spandrils are filled with many designs of 
a bolder character. The ceiling of the ee and lower compart- 
ments is por 2 of cast iron panels in bas relief, and the upper 
floor is reached by an ornamental staircase in cast iron. The 
ceiling and upper portion of the walls of the interior will be covered 
with silk cloth, richly embroidered. 

THE 80-ton gun commenced a new series of trials under novel condi- 
tions on Wednesday. The powder chamber has been enlarged from 
din. to 16in., leaving the rest of the bore at the calibre with which it 
was last tried—namely, l5in. The object of enlarging the chamber 
is to shorten the cartridge, and it will now contain 300 lb. of powder 
in its expanded space, the cartridge cover being constructed with 
loose pleats in order that it may swell out on being rammed home. 
It will be quite two months before the experiments with the gun 
at the Royal Arsenal will be completed, and it is quite uncertain 
what alterations may yet be made. On Wednesday a single 
round was fired with 260 1b. of J4in. powder and a 1465 1b, 
projectile, The velocity was 1480ft. per second, while the 
registered pressure was but 203 tons per inch—a very 
satisfactory result. Tenders have been received for building 
the barge or raft on which the gun is to be floated to Shoebury- 
ness for target practice: but the prices were much higher 
than they were expected to be, ranging, according to the Standard, 
between £6000 and £9000, and it is probable that something 
cheaper will be made by the Admiralty. A beginning has been 
made with the 100-ton crane on the new iron pier at the Royal 
Arsenal. and one of its first uses will be to lift the 8l-ton gun into 
its floating carriage. The gun and its proof carriage will stand on a 
section of railway on board the craft, and will be run on shore from 
thence. This will be attended with some difficulty, to meet which 
attention is being directed at the Royal Gun Factories. An ex- 

erimental length of rail, composed of the stout bars from which 

eavy guns are made, is being !aid down in front of the coiling-mills, 
and simply fastened to sleepers placed on the surface of the ground. 
If this is found+to answer, a similar railway will be laid down at 
Shoeburyness from the firing point down to the beach, and connected 
by a brow with the deck of the barge, from which the gun will 
then be easily run on shore. J'rom this railway, which will on 
terra firma form a Maitland platform, the gun will be fired. The 
similar platform at the proof butts of the Royal Arsenal has been 
so successful that it has been thought worth while to strengthen 
the foundations, and this has been done by relaying it upon a mass 


of timber and brickwork. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Bauque 
BERLIN.—Asuer and Co., 5, Unter den Lunden. 
VIENNA.—Messrs. GzRotp and Co. 
LEIPSIC.—A. 4 
NEW YORK —Wiiimer and Rocers, 31, Beekhman-street. 
j ——————_ ae 


PUBLISHER'S NOTICE. 


*," With this week's number is issued as a Supplement, No. XCITI. 
of the Portfolio of Working Drawings, iliustrating the Bridge 
over the Commerial-road at Stepney on the Blackwall Extension 
Railway. Every copy as issued by the Publisher contains this 
Supplement, and subscribers should notify the fact should they not 











receive it, 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
infoxm corr ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

H. 8.—Many thanks. We have the matter in hand. 

R. anp E. C. (W ).— To which patent do you refer ? 

J. M. (Lion-chambers),—Send your drawings. We shall be happy to give 


you our opinion. 

J. 8. (Dublin).—Such an exhibition is to be held at the Crystal Palace, we 
believe. We can supply no further information. 

Tae Guaciarium.— We are requested to state that all the tubes Jor Mr. Gam- 
ew seal ice rink, at Chelsea, were made by the Metal Tube Company, 











ton-road, London. 

Srup I. C. E.—We could nol spare the space required to make the matter clear 
to you. The gnomon should be parallel to the earth's axis. See Denison's 
treatise on “‘ Clocks and Watches.” 

Fivevis.—J/ the crack in the bell is a small one, the bell may be restored by 
running a watch spring or “hack” saw through the cut. If the crack is 
extensive, the bell is irretrievably ruined. 

D. anv Sons (Theobald’s-road).—J/ you cannot find what you require in our 
advertising columns, you should advertise yourself. We decline to recom- 
mend any particular maker of brick machines. 

J. F.—You can learn what you want to know only in an engineer's office. 
There are no lithographed forms which would be of wse to you. You will 
Jind examples of specifications for locomotive engines in owr impressions for 
December 10th and 17th, 1875. 

G. 8. (Calcutta).— Your experiments prove nothing, either for or against the 
compound system. Cut off the high.pressure cylinders and expand in the 
low-pressure only, and you will then find how little advantage you gain 
Srom the use of the high-pressure cylinder. 

T. R. anv Co.—The deposit in your boiler is, to judge from the sample you 
have sent us, nothing but fine sand, with a small quantity of iron rust, all 
going to show that the seed water is remarkably pure. By allowing it 
time to settle, you can get rid of the sand. All boilers ought to be blown 
down at least once a week. We prefer to blow down a little every evening. 

L. C. (Banff).—{1) You can use your old boiler as a water-heater in the way 
you propose with advantage. (2) The feed pump will work as well with 
hot as with cold water, provided it stands so much lower than the source of 
supply that the water will run freely into the pump. (3) Grease, if it can 

Jind its way into the boiler, will act injuriously, but in your case it ought 
not to be difficult to remove the greater portion. 





STEAM TRAM CARS. 
(To the Editor of The Enguneer.) 
S1r,—Referring to the report of the trial of tramway locomotives, which 
appears in your issue of the 12th inst., you tion the noisel issi 
of steam from my enrine. This arose from a joint having been broken in 
transit to Birkenhead. I may mention that I used coal during this trial, 
Handsworth, Birmingham, May 18th. Joun Downes. 


SUBSCRIPTIONS. 

Tue EnGIneER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. .. £0 148, 6d. 
Yearly (including two double nwmbers).. .. .. £1 98. Od 
credit occur, an extra charge of two shillings and sixpence per annum will 
Tue ENGINEER is registered for transmission abroad. 
Cloth Cases for binding Tur Enaingrr Volume, price 28. 6d. each 
The Jollowing Volumes of Tue Encineer can be had, price 18s, each—Vols. 
5, 10, 14, 24, 25, 26, 38, 39, 40. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 

received at the following rates. Subscribers paying in advance at the 

following rates will receive THE ENGINEER weekly and post-free. Sub- 
a sent by Post Office Order must be accompanied: by letter of advice 
to the Pubi 








lisher, Thick Paper Copies may be had, if preferred, at increased 


Remsttance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Ho me, Denanert, ; 
France (Paris only), Germany, Gibraltar, India, Healy, —_ Ter 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 


New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turke 
United States, West Coast of Africa, West Indies, China, via South: 


am £1 16s. 

ittance by Bill in London.—A Buenos Agee, Coton, France, 
and Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS CANNOT BE INsERTED UNLESS DELIVERED BEFORE SIX O'CLOCK ON 
‘nurspDay Evenine 1x Eacu Week. 

*,* Letters relating to advertisements and the publishing department of the 

4 isher, Mr. Leopold Riche; ali 

letters to be addressed to the Editor of Tux Encinerr, 163, Strand. 








MEETINGS NEXT WEEK. 

InstITUTION OF CiviL ENGINEERS. — Tuesday, a Benen at 8 p.m.: 
Discussion on ‘‘The Permanent Way of Railways.” ursday, June Ist, 
° 9p.m.: The President's Conversazione at the South Kensington 

useum, 

Cuemicau. Soctery.—Thursday, June Ist, at 8 p.m.: ‘‘On Hematine 
and ag oem Compounds in Blood Corpuscles,” by Dr. Thudichum 
and Mr. Kingsett. ‘On Liquid Carbon Dioxide from Different Sources,” 
by W.N. Hartley. ‘‘ Note on the General Applicability of the Frankland 
and Armstrong Combustion Method to the Determination of Carbon and 
Ni min Organic Compounds,” by Dr. Thudichum and Mr. Kingsett. 
**On Peroxides,” ‘‘On the Estimation of Nitrogen,” ‘‘On Chromic and 
Per-chromic Acids,” by Thos. Fairley. ‘‘On Aluminium Nitride,” by 
Prof. Mallet. ‘‘Chemical Studies,” by Prof. Dewar. ‘ On the Volumetric 
Estimation of mercury,” by Prof. Tuson and Mr. Neison. 
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THE CBNTENNIAL EXHIBITION, 

Tue Philadelphia Exhibition was opened on the 10th of 
May, under almost the same conditions as our own Exhi- 
bition in 1862, that of Paris in 1867, and that of Vienna 


in 1873, All the important personages who could be col- 





uert were present. There was a music; im ue 
ice arrangements; a large crowd; a procession u, 
> much of the building as the dilatory exhibitors had 
reduced to some ap} to order, arid the thing was done. 
A glance at the letters of our special correspondent at 
Philadelphia will suffice to show that the opening of the 
“ Centennial ” differed in pans from the opening of any 
of its predecessors. Very few exhibitors were in a position 
to exhibit anything. With small pga: 2 Ip no one was 
quite ready ; ante only consolation which our American 
friends can obtain for this manifest unreadiness, they must 
seek in the historical fact that they were not worse than 
England, France, and Austria, in years gone by. It is 
something to boast of, perhaps, that the Exhibition really 
was thrown open to a not very enthusiastic public on the 
romised day. Our emg agen gave last week a short 
ut precise explanation of the reasons why a section of 
the people of the United States determined that America 
should have an Exhibition. These will no doubt be found 
satisfactory enough at the other side of the water ; but 
Englishmen may perhaps be oned if they require a 
somewhat better excuse for adding another to the long list 
of Exhibitions which have bored the world at large more 
or less year after year since 1851. We cannot be expected 
to see in the circumstance that precisely a century has 
elapsed since the States of North America threw off what 
it is the fashion to call the “yoke of dependence,” any 
adequate reason for inviting other nations to send their 
choicest productions to a country which expressly forbids 
these products to be sold in its cities or supplied to its 
inhabitants. There is something ludicrous indeed about 
the entire scheme, and Americans are too fond of the 
humorous to fail to appreciate a somewhat grim jest. It is 
difficult to look upon this Philadelphia Exhibition with 
satisfaction. It is hard to understand what is to be learnt 
from it that will be useful; and it is easy to see that it may 
be productive of positive evil. International exhibitions ar2 
neither more nor less than places in which to buy and sell. 
Their utility asschools,at least to England, ismore than doubt- 
ful. If Englishmen can neither learn much nor sell anythin 
at Philadelphia, it is obvious that visiting the rm a 
and exhibiting there, must alike be regarded in the light 
of somewhat expensive luxuries, scarcely justifiable under 
the existing unfortunate condition of trade and commerce. 
Let us lives this Philadelphia Exhibition of the gla- 
mour with which sentimental individuals, possessing some 
power of expressing their ideas, have invested it. We 
may at once put out of sight all considerations connected 
with the declneahion of independence. However pleasing 
such things may be to Americans, the world in general 
takes no thought for them. The Exhibition is neither more 
nor less valuable, or interesting, or attractive, because it 
was opened on the 10th of May, 1876. Its claims to 
public consideration must rest on what it contains, or 
the way in which its contents can be seen, and on 
the results, if any, which are likely to follow from 
its contents being seen. In 1851 it was stated that a great 
Exhibition was a great peace maker. That theory has been 
exploded. It was followed by one more persistent, because 
more obscure. According to this, international exhibitions 
ony a mode and means of instruction unique and 
valuable beyond comparison. This theory is not yet ex- 
loded. We shall consider its application to the Centennial 
xhibition in a moment. Before we do this, we must in 
justice add that practical men of the present day care 
nothing for such things. They know that an international 
exhibition is a huge and somewhat inconvenient shop—a 
species of second-rate advertising medium; a place to 
which no one wishes to send any goods, but from which 
Messrs. Jones and Co. cannot keep away, because Messrs. 
Smith and Robinson have taken space in which to exhibit 
their productions. All this may ap to be very plain 
speaking. It may hurt the sensibilities of some honest 
and earnest thinkers, which we regret; but there is some- 
thing to be gained and nothing to be lost by A aw esy the 
truth, and there is not an exhibitor at Philadelphia this 
year who may read these lines who will not admit in his 
inmost heart that we e erate in no way. What is 
England to gain from the Philadelphia Exhibition? Our 
reply is, little or nothing. What can she sell? What can 
she learn? As regards goods actually exhibited, it is 
possible that certain sales may be effected ; but the Phila- 
delphia Exhibition will do nothing towards putting our 
future commercial relations with the States on a better 
footing. No English manufacturer will lay the basis of a 
new trade, or find a new market for his productions. The 
tariff stops the importation of English machinery and 
English manufactured goods. For English machinery 
there is no reasonable demand in the United States, 
and even if prohibitive duties were not levied, this 
fact would ‘remain in a great degree unaltered. The 
condition of American tastes, climate, soil, and mode 
of life, do much to prevent the use of English machinery 
at the other side of the water. English Necesnettean for 
example, would never find a sale in the States, unless, 
indeed, they could be made at absurdly low prices. 
Railway engines might perhaps be built in England for 
America, but then coer would have to be constructed on 
American models. On the whole, it is probable that as 
regards fixed and marine engines, with much rubbish, 
American builders produce better machinery than any save 
a few of. our first-class firms. The case is totally different 
as regards manufactured goods, cotton, woollen, silk, and 
a very large number of the minor necessities of life. But 
America has plainly intimated that, unless she can produce 
these things for herself, she will go without them. It is 
true that at the Centennial Exhibition the American 
people will see for themselves how enormous is the price 
which they are content to pay “to foster national manu- 
factures ”"—in other words, to assist a few individuals to 
make colossal fortunes at the —— of a community; and 
there is, of course, room to hope that the pressure of 
public opinion in the right direction may be strengthened, 
and that something like sound notions in the matter of 
political economy may thereby be taught. But the pro- 
spect is too remote to be worth much consideration, and we 
may fairly assume that the Philadelphia Exhibition will 





lend no aid to those manufacturers, not American, who wish 


to find a market in the United States. 

Nor is it likely that the Philadelphia Exhibition will 
prove more useful as a school than as a shop. It is 
assumed in this country that American engineers possess 
certain machines, and practise certain methods of working, 
which are not known in this country as they ought to be 
known. We venture to assert that this assumption has 
for a foundation only an insignificant basis of fact. Our 
acquaintance with American inventions, American 
machinery, and American processes of manufacture, is not 
small ; and we can assure our readers that at Philadelphia 
they will find little American that is worth learning, and 
is at the same time novel. We have no wish, in sayin 
this, to disparage the talent of the engineers of the Unite 
States, on the contrary, we appreciate that talent very 
highly; but American lights are never hidden under 
bushels, and American engineers and inventors have not 
waited for the Centennial to tell us what they could do. 
The moment an American engineer produces a thing 
he brings it over to En hen § and with all the energy 
which is characteristic of his nation, he proceeds to induce 
English manufacturers to take it up. Is there at this 
moment, for example, an American improvement in steam 
machinery worth having, which is not well known in this 
country? The Sorliss engine, the Rider cut off, the Root 
boiler, and a whole host of steam pumps may be cited as 
examples of American inventions which have taken firm 
hold in English soil. Nothing of any magnitude, or 
importance, or value, will be shown by American makers 
of steam engines with which 8 Rae engineers ought not 
long since to have been acquainted. Something, no doubt, 
will be shown which is new, but which is not worth having 
in England; and certain phases of engineering will be 
represented which are indigenous to the soil, and useless 
out of America, although possessing an abstract interest. It 
is true that the intelligent visitor desirousof acquiring all the 
information in his power, may pick up scraps of valuable 
information, and that certain of the principal engineers 
and tool makers of the United States will show splendid 
examples of machinery; but it must not be forgotten, on 
the other hand, that not a few of these very men have 
declined to exhibit at all, or have sent ridiculously inade- 

uate contributions. The Centennial will prove, both as a 
shop and a school, eminently unsatisfactory to English 
engineers. It does not follow that to Americans it will be 
equally valueless. It will constitute an excellent advertise- 
ment to many American manufacturers, and it will supply 
information which is very much needed in the States as to 
the construction of not a few machines— English and con- 
tinental—in which America is as yet behind the rest of 
the world. We may rest assured that American enter- 
prise will not be slow to avail itself of such an opportu- 
nity as the Centennial will afford; and it may yet be 
found that “English” machinery made in the United 
States takes the place of English machinery made at home, 
in markets which we have hitherto looked upon as our 
own. As a whole, the Philadelphia Exhibition will, 
= ae , be about as successful as most other exhibitions. 

e shall take care that svch lessons as it conveys will be 
set before our readers, but they must not expect too much. 
England will teach America much more than America has 
either the will or the power to teach the Old World. 


STEAM TRAM CARS. 

Wiruin the last few months we have had occasion to 
record the suceessful use of steam tram cars in Copen- 
hagen, Paris, Leicester, and Birkenhead. Not many years 
have passed away since proposals to use steam in the streets 
of a city as w means of propelling public vehicles was 
looked upon as something worse than absurd, in that it 
was almost criminal. That some change has taken place 
in popular opinion in this respect is evident, and it might 
be worth while to inquire minutely into the causes which 
have led up to this change. Briefly, it may be explained, 
we think, as the result of a gradual process of instruction 
conducted by men competent to teach. In this country 
the conservative spirit which sometimes hipry.~ sometimes 
injudiciously, opposes change in the affairs of daily life, has 
always operated powerfully for good or for evil. The 
laying of tram rails in the streets of the metropolis was at 
one period blindly opposed, and arguments ludicrously 
like those used when railways were first called into exist- 
ence have been freely employed against those who wished 
to put down iron rails and supersede the omnibus by the 
tram car. A very large proportion of thése objections 
were based on loose supposition and abstract theories 
concerning the conditions of metropolitan traffic. The 
tramway has, however, beaten down all opposition, 
and the general public avail themselves of its comforts 
with perfect unanimity and contentment. Objections which 
have no better basis on fact have been, and still are, urged 
against the use of steam instead of horses to propel cars on 
tramways; but the moment steam has taken its place in 
our streets the tram cars will be filled with passengers, and 


the innovation will be treated as a matter of course. It is. 


worth notice that the present movement in favour of steam 
tram cars owes its success mainly to the labours of pro- 
fessional engineers, So long as the principle was advocated 
only by inventors and amateurs, little or no progress was 
made, for reasons which easily suggest themselves. 
Amateurs generally prefer to adopt novel devices for 
accomplishing a given object, while the trained engineer is 
content to adapt old mechanical combinations to the 
discharge of novel duties. Thus, while one inventor brings 
out new boilers, new engines, and new arrangements for 
feeding his , an engineer takes a small railway 
locomotive, fits it with an apparatus for condensing steam, 
boxes it up to please the esthetic tastes of horses, and 
achieves almost by a turn of his hand a very large measure 
of success. It is difficult, indeed, to see why steam should 
not be used successfully on a tramway; and the failure of 
an engineer thus to succeed might be regarded as abnormal. 
The mechanical difficulties involved are very trifling, 
and easily overcome; and we believe that nothing is 
wanted but a little energy and caution on the part of 
mechanical engineers to render the adoption of steam tram 


‘ 





RSET TE 


400 


THE ENGINEER. 





May 26, 1876. 








cars almost universal. The things essential to success are, 
that ample power should be provided to overcome the 
steepest ients that may be encountered in all weathers, 
the prevention of noise, and the total a cups of all 
smoke and steam in a visibleform. The ger of failure 
lies in underrating the resistance of a tram car, and in 
over-estimating the power of its machinery; and we pro- 

here to indicate the principles which should be 
observed by those who design and construct steam tram 
cars. 

A tram road takes an intermediate position between a 
common paved or macadamised road and a railway. The 
resistance of a tram road in moderately good condition is 
less than that of the best common road, but much greater 
than that of good permanent way. On this last, at 
moderate speeds, and with wheels not less than 3ft. high, 
the resistance is about 9 Jb. to 10 lb. per ton—sometimes 
less, seldom more. On a fair common road the resistance 
is about 60 lb. per ton. Very few experiments have been 
made to test the resistance of street tramroads, but we 
have certain facts which bear on the subject which are 
available for use inan attempt to arriveapproximately at the 
required information. The gross weight of atramcarcarrying 
thirty passengers may be taken as four tons. This is easily 
drawn, and at a fair pace on a level, by two moderately good 
horses. The joint pull of these horses, under the con- 
ditions, will not exceed 150lb. This gives a tractive 
resistance of about 37 lb. per ton. It is possible that the 
resistance may be a little less than this, but it would be 
unwise to reckon on a smaller resistance than 40 1b. per 
ton. It may be asked how is it possible that such a 
difference exists between a tram road and a railway? The 
thing is easily explained. Tram car wheels are-much 
smaller than those used on railways, and tram rails are 
never as clean as those traversed by an ordinary train. A 
little dirt on a rail will enormously increase its resistance 
to the rolling of a wheel on its surface. Inclines of 1 in 20 
are met with on tram roads. The length of the incline 
may be very small, but a steam tram car may be stopped 
on it, and should be able to start again. This will adda 
resistance of 448 Ib. We have thus a total of, say, 600 lb. as 
the least tractive effort which it will be safe to provide for 
the haulage of a loaded tram car. <A pair of horses are 
quite competent to exert this strain for a few yards if they 
have good foothold. . It will not be wise to assume that an 
engine competent to draw a load of 4 tons under the con- 
ditions stated, will itself weigh less than 4 tons, with suffi- 
cient water for condensing purposes in the tanks. The car 
and engine together will thus weigh 8 tons, and require 
for the propulsion sufficient power to overcome a 
resistance of 1200lb. This does not represent the 
average work, but the the maximum effort of which 
the engine should be capable. The whole weight 
of 4 tons of the locomotive being available for cohesion, 
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we have oon as the least possible coefficient of it 
that will suffice, which is probably enough, but certainly 
not too much. We believe that the figures on which our 
calculations are based are substantially accurate; and for 
this reason we are of opinion that, except for use on very 
level lines, no steam tram car is likely to succeed which 
has a smaller load than 4 tons on its driving wheels. Even 
on lines which are dead Jevel it is important that a tram 
car should be able to start off rapidly, and to this end the 
tractive power must admit of being increased by four or 
five times over that which will suffice in ordinary work. 

We can now estimate the horse-power which will be 
required. Let us assume that the average velocity is six 
miles an hour, or 528ft. per minute, the resistance 350 Ib., 
the total weight moved being 8 tons. Then aa ss 66 
indicated horse-power. This is probably over the mark, 
but the error is on the right side. Adding 1°4-horse power 
for engine friction, we have a total of 7 indicated horse- 

ywer. Such engines as will be used in tram cars will con- 
sume 50 Ib. of steam per horse per hour. Thus 350 Ib. of feed- 
water must be carried for an hour’s run. The quantity of 
condensing water needed will amount to about eight times 
as much if its temperature is at no time to exceed 180 deg. 
Therefore, the engine tanks must hold 280 gallons, weighing 
nearly a ton and a quarter.. We have assumed here that 
the gradients are compensating, so that although steam 
may be used at a much quicker rate than 350 lb. an hour 
at one time, it will be used less rapidly at another; but 
this cannot possibly hold good if the run is up hill almost 
continuously one way. Circumstances will seldom occur 
under which a tram car can carry less than an hour’s supply 
of condensing water, and this fact should never be 
forgotten. 

It would be impossible here to go into any minute details 
concerning the construction of the machinery of steam tram 
cars. It must suffice to state that a boiler of ample dimen- 
sions should always be adopted; that the fire-box, espe- 
cially, should be very large, and that the rate of combus- 
tion should be moderate. Then the furnace will go without 
attention for at least half-an-hour at a time. Express 
trains are now run from London to Brighton with a single 
fire, no coal being put into the box between the two 
termini. If this is possible on a railway, it should. be 
possible to traverse three miles on a tram road without 
firing up. If really good and clean coke is used, air being 
admitted above the burning fuel to consume the carbonic 
oxide evolved, no trace of smoke will issue from the 
funnel. If the steam is condensed rapidly enough, no 
vapour will escape. To prevent the escape of smoke and 
steam is purely a matter of detail, easily settled by a com- 
eo engineer with a practical knowledge of his subject. 

e have said sufficient, we think, to prove that tram cars 
are not toys, and that toy engines cannot be employed to 
propel them. On occasions, indeed, the propelling machinery 
will have to exert as much as 20-horse power indicated, and 
tke dimensions of all the working parts should be propor- 
tioned accordingly. If attention is paid to these matters,and 
the magnitude of the work to be done is not underrated, 
there is no reasonable doubt that steam tram cars will prove 
perfectly successful. Whether, in the long run, they will 





in this country prove much cheaper than horse-worked 
cars we shall not attempt to say. 





THE WHITWORTH GUN. 


A LITTLE more information has reached us concerning the 
failure of a Whitworth gun at Gavre. It is, perhaps, not re- 
markable that precise news in this case travels slowly. It 
appears that Sir Joseph Whitworth, in the first instance, wanted 
to test his gun at Woolwich, but some hitch arose concerning 
the nature of the proof to which the weapon was to be sub- 
mitted. Sir Joseph and the authorities being unable t2 agree, 
he applied to the French Government, and obtained permission 
to do pretty much what he pleased with his gun at the Gavre 

The bore of the gun is 12in., and Sir Joseph fired from 
it blind shell 48in. long, and weighing as much as 1250 Ib. With 
the pebble powder the results obtained were, as we have stated, 
unsatisfactory; and with a charge of R.L.G. a velocity of only 
1073ft. per second was obtained. We are not in a position to 
say how many rounds were fired altogether ; but at least one 
projectile broke up in the gun, the powder chamber -was 
permanently enlarged by the strain, and the inner tube was split 
for nearly 3ft. of its length near the muzzle. The expansion of 
the powder chamber supplies a remarkable contrast to the con- 
traction of the chamber of the 81-ton gun, which took place 
after a few rounds had been fired. It is probable that Sir 
Joseph Whitworth would have obtained better results had he 
used a shorter projectile, a different mode of rifling, some other 
system of construction, and iron instead of steel. It may, per- 
haps, be urged that in that case the gun would not be a Whit- 
worth gun, and we admit the force of the argument. 


COAL EXPLORATIONS IN LINCOLNSHIRE, 

Somer three or four years ago, during the period now com- 
monly known as the coal famine, a few gentlemen determined to 
make an effort to ascertain whether coal could be found ata 
workable depth within a limited distance from Lincoln. They 
stated their convictions that coal actually existed in the district, 
and ultimately succeeded in forming a limited liability company 
for the purpose of testing the accuracy or otherwise of their 
views. It was determined to bore at a place between Scarle and 
Swinderby, lying almost in a direct line between Newark and 
the city of Lincoln. The boring began in October, 1873, and in 
two years thereafter, or by October, 1875, a depth of rather over 
1600ft. had been reached, which by May 5th this year had been 
increased to about 2000ft, Various strata had been passed 
through, but there was no indication of the coal-bearing measures 
until a depth of nearly 2000ft. was reached. At the annual 
meeting of the shareholders last week there was a good deal of 
discussion as to the advisability of proceeding with the work, the 
prosecution of which would necessarily involve the raising of 
additional capital As an encouragement to those who had 
invested in the enterprise, it was stated that various eminent 
geologists were of opinion that the sinkings were now in the 
coal measures, and it was highly probable that coal would shortly 
be struck. A report presented to the meeting by Mr. Boot 
stated that, judging from the discoveries of coalin the same 
strata at Bolsover, Annesley, Shireoakes, and Teversal—all 
places not remote from this borehole, and on the west or “ rise ” 
side of the strata—it might reasonably be expected that it would 
be met with in the course of sinking another 100ft. At Bolsover 
coal was found at a depth corresponding to 23ft. only below the 
present depth of their borehole, at Annesley 50ft. below, at 
Shireoaks 67ft., and at Teversal 110ft. lower. This was thought 
to be so fairly encouraging a series of precedents that it was 
resolved to make every possible effort to raise the requisite 
additional capital. The sinkings so far had cost £8225, towards 
which the Ecclesiastical Commissioners had contributed £652, 
and Mr. R. Neville £40. The sinking is being conducted by the 
Diamond Roc-kboring Company. Very great interest is naturally 
being felt in the matter, and the result, whatever it may prove to 
be, will have an influence outside the mere locality. If coal can be 
found at Swinderby there will be no reason whatever why it 
should not be discovered and worked in any part of the wide 
district between Worksop and Gainsborough, Newark and 
Lincoln, Grantham and Sleaford, or even south of Grantham in 
the direction of Peterborough. Further than this, if coal could 
be had it would greatly stimulate the development of the now 
infant iron trade of Mid-Lincolnshire, and lead to the erection 
of blast furnaces for smelting the iron ore which is so thickly 
deposited around Lincoln itself. In any case a prosecution of 
the exploration is desirable, and it is a pity that so commendable 
an enterprise should fail for want of funds. 


CONTINUOUS BRAKES. 


On Tuesday night, in the House of Lords, Lord Colville of 
Culross asked the Earl of Aberdeen, as chairman of the Railway 
Commission, whether it was the intention of the Commissioners 
to recommend for adoption any system of continuous brakes, 
He referred at some length to the experiments carried out last 
summer, and pointed out the advisability of a uniform system 
of continuous brakes being adopted by all great railway companies. 
Lord Aberdeen’s reply was eminently unsatisfactory. The Com- 
missioners must first submit their report to the Queen, and 
until that was done he could disclose no portion of its contents; 
and he added that it was quite impossible to say when the report 
would be submitted. Now, it is perfectly well known that the 
portion of the document which deals with continuous brakes is 
that which is most urgently needed. It is very unlikely that 
the Commissioners have anything to suggest concerning the 
management of the traffic on railways which is likely todo much 
towards reducing the number of accidents; but it is certain that 
most railway companies have made up their minds that they 
must use continuous brakes, and they are desirous to have before 
them all that the Commissioners have to say. The report on the 
brake trials was prepared by engineers specially called in to 
assist the Commissioners, and we now repeat what we have 
already stated, that this report is in print, and has been 
in print for some months. The lithographed diagram sheets are 
all complete, and we are at a loss to understand why a document 
which is quite ready for publication should be kept back for soJong 
aperiod. Mr. Woods and his compeers are at all events guiltless 
in the matter. If some member will call attention to the comt 
pletion of the report, and ask in the House of Commons why it 
is not published, he will do good service. Lord Aberdeen pointed 
out that very full particulars of the Government brake trials were 
published in various journals at the time, and it is no doubt 
true that the engineers’ report contains little that was not pub- 
lished at the time in our own pages. But the fact that 
scientific journals collect information and supply it to the 
world can hardly be regarded as a valid excuse for a delay of 
nearly a year in giving to the public a document which lies 
printed, engraved, and bound ready for distribution. 


TRAM CAR ACCIDENTS, 
Many street passengers seem to have an idea that, no matter 
when or where they choose to cross from one side to the other 





of a whether crowded or not—any approaching 
vehicle ought to ly ayo So: out of their injudiciously 
chosen and uncertain path. y of. the so-called street acci-. 
dents are the result more of the thoughtlessness or the careless- 
ness of the causers and victims of such events than of anything 
else; they seem to forget that, once having started to cross a 
street, it is much easier for them either to pause or make one or 
two quicker steps than it is for the driver of a heavy vehicle, 
such as an omnibus or a tram car, to avert an accident when a 
foot passenger suddenly and indiscriminately places himself in 
front of his horse’s nose. Not that the driver can alone—even 
of a tram car, supplied as these vehicles are with very 
brakes—effect a complete stop in less than a few feet; he is 
dependent much upon his horses, and not only is it diffi- 
cult for the latter when going at a good speed to pull 
up in so short a distance—and this seems to be generally 
ignored—but the sudden and full application of the brakes 
throws an enormous and on strain upon the horses, 
which may be fairly compared, for the sake of illustra- 
tion to those who talk so glibly about drivers not pulling up 
sharp, to the sudden check a running man receives when 
another suddenly steps from a doorway or bye street right 
into his path. It is not to be expected, however, t 
every one will learn to exercise a little judgment in crossing 
streets, and it is therefore necessary that everything 
possible should be done to prevent those who do get under 
the horses’ feet, from whatever cause, from passing under 
the wheels of the vehicle they pull. This is especially n 

with tram cars, as it is impossible for a limb to pass under the 
wheels of these without being broken and splintered in the worst 
manner, the flanges of the wheels running in the grooved rail 
acting as very blunt shears. We witnessed this week an accident 
of this kind, and could not but be surprised that some simple 
means have not been adopted to keep objects of considerable 
size from getting under the wheels. A light guard might be 
arranged in front of each wheel of sufficient width and strength 
to push a man from the wheel’s path, either under the body of 
the car or into the clear way on either side of the car, according 
to the position of the fallen person. The “pitching” of tram 
cars is not much, so that such guards, the best form, &c., of 
which will occur to any car builder, could be made tu reach 
within three-quarters of an inch of the rails when the india- 
rubber springs are compressed under a full load. It is not very 
often that people are seriously hurt by the horses in these 
accidents, so that if they were prevented from passing under the 
wheels they would in many cases escape without broken limbs. 
The cost of the necessary guards would be but small, and there 
seems no practical bar to their adoption. 


THE LIABILITY OF EMPLOYERS. 


Tue bill introduced by Mr. Macdonald for the purpose of 
enlarging the range of the liability of employers for injury to 
their servants has been withdrawn. The bill purported to 
provide that it should not “ be any ground of defence that the 
person by whose negligence the injury or loss of life is alleged to 
have been occasioned was employed in a common employment 
with the person injured or killed.” The whole matter was thus 
very concisely stated, but, like some other concise bills, its simpli- 
city was too simple not,to be dangerous. When handled in 
debate its character was revealed, and the House wisely declined 
to have anything more to do with it in its existing shape. As 
the law now stands a master is liable to his servant for injuries 
sustained through the default of the master, but he is not, so 
far as his servants are concerned, liable for the default or mis- 
management of their fellow-servants. Consequently, if a work- 
man meet with injury through the neglect of a foreman or a 
manager, the latter being regarded only as fellow-servants and 
not as agents of the employer, the principle of community of 
employment deprives the injured workman of any relief against 
the employer. This is a general statement of the law, and 
admittedly there is very little to be said in its favour. But to 
object to this state, and to adopt Mr. Macdonald’s bill, are two 
very different matters. Mr. Macdonald proposes to work just 
as much injustice, but from an opposite direction. If it bea 
scandal that masters are not liable for the defaults of their 
servants he will remove the scandal by enacting that in no case 
shall a workman be liable to his fellow, but their common 
master only. This may be all very well from the point of 
view of Mr. Macdonald and his party, but to say that he is 
remedying an injustice is to call things by their wrong name 
We do not cure one injustice by working another. If the bill 
had become law, the position of an employer of labour—unless he 
contracted himself out of the operation of the Act—would have 
become unendurable. It was pointed out that its influence 
would even have extended to the domestic circle, and that the 
master of a house might have been made to pay es toa 
servant because a fellow-servant had put damp sheets on her bed, 
inducing an attack of rheumatism as the result. On the other 
hand, it is fair to assume that wages would have fallen, for it is 
undisputed that they are fixed in most cases by the risk the 
receiver incurs in his work. As matters now stand, the bill is 
withdrawn, and the subject is referred to a select committee for 
consideration. Another session will no doubt see the results in 
a general, and, it is to be hoped, useful scheme. 


MACHINERY AND FOREIGN COMPETITION, 


Ir is not a hopeful sign of the times that our workpeople should 
attempt to disbelieve in foreign competition, in the face of the fact 
that Belgian iron and rolling stock material arrive in increasing 
quantities. In Sheffield, merchants’ warehouses, and the shops of 
retail dealers, are more than ever supplied. A German branch 
establishment has been opened in Birmingham itself, and with 
United States steel and iron goods ; English shippers of iron and 
steel goods hear from their foreign agents of the growing activity 
of American competitors in markets which we once thought were 
all our own. The most recent intelligence on this point which 
we have received is that the United States manufacturers, not 
content with ousting British makers of edge tools, and similar 
products of steel and iron, almost wholly from the antipodean 
markets, are now getting a footing at the Cape, and are quite as 
successful in our own West Indian possessions. Salesmen write 
that the goods are preferred to those from England, and that the 
terms of sale offered by American manufacturers make dealings in 
American goods a source of greater profit than the dealings in 
the products of British houses. At the preference here and there 
shown for the products of England’s competitors, English 
manufacturers do not express great astonishment. By the wider 
use of machinery Transatlantic manufacturers are able to attain 
a uniformity and a finish seldom noticeable in the same class of 
goods produced almost solely by hand in England. For it is 
now more than ever noticeable that the work of the English 
handicraftsman and artizan lacks much of that excellence which 
it once possessed. The examination of the work as it is brought 
in reveals that whilst the indifferent work is as indifferent as 
ever, the best work deteriorates day by day. Rightly or wrongly 
this ee one uniform dead level in the outcome of the 
workman’s skill is attributed by the employers to the action 
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mainly of trades unions. It is gratifying that all our manu- 
facturers are not content to allow their foreign competitors and 
their unsympathetic workmen together to deprive them of 
emolument from their businesses. We are in a position to state 
that there are employers who are now going out to the States 
seeking machinery in use there, with the view of setting it up 
in this country. When this machinery arrives attempts are 
certain to be made by English workpeople to prevent its adop- 
tion ; but machinery will soon be introduced on so large a scale 
that it will be in vain for obstructive workmen to play over again 
the game in which they were at one time successful, and which 
to, this hour has kept certain expensive machinery, provided to 
replace manual labour in the working of the useful metals, a 
source not of profit, but of loss. We cannot say that we regret 
that English employers in the iron and steel districts are thus 
waking up. For the sake of our. workpeople, we wish we could 
feel assured that they, on their part, will not delay till too late 
to learn the lesson which these facts shouldenforce. English 
manufacturers are by no means dependent on American 
machinery and American invention, and the movement now 
begun will gain strength, and weaken the position of the work- 
man more than he imagines, but not more than he deserves. 


THE PATENT OFFICE. 5 

Last week the public were informed through the published 
Parliamentary notices that on Friday, the 19th inst., Mr. Mun- 
della intended “ to ask the Attorney-General if he would lay upon 
the table of the House the report on the Patent-office and the 
suggestions appended thereto, recently made by the Master of 
the Rolls and the Permanent Secretary to the Treasury; and if 
he would state to the House whether it was intended that the 
Commissioners of Patents should carry out the recommendations 
embodied in the Report and suggestions?” Unfortunately, the 
Government did not make a House on that day, and—a most rare 
occurrence—the Speaker could not take the chair. The ques- 
tion, therefore, was not put, and still remains to be answered. 
It is to be hoped the matter will not be allowed to drop. 
Whether the Attorney-General, if he be asked, will or will not 
consent to produce the Report and suggestions, we cannot of 
course pretend to say; but we have very little hesitation indeed 
in affirming that, if produced, the public will be considerably 
moved by its perusal. Certainly it would have this effect, that 
if the Patent Bill now before the House become law, it will not 
be passed without additions, little contemplated by its framers, 
designed to guarantee the public against a repetition of what is 
not unjustly regarded as an attack upon their liberties. 


THE CONVERSAZIONE OF THE INSTITUTION OF CIVIL 
ENGINEERS. 

Mempers of the Institution of Civil Engineers, and others who 
have received invitations from Mr. and Mrs. Stephenson for 
the conversazione of the president of the Institution, will do well 
to bear in mind that, owing to unforeseen circumstances, the 
meeting will be held, not as stated on their tickets, in the galleries 
at South Kensington, devoted to the exhibition of scientific 
instruments, but in the South Kensington Museum proper. Both 
entrances to the museum will be open, the one in Cromwell and 
the other in Exhibition-road. We have no doubt that in spite of 
this change in locale the conversazione of the Institution will be 
as successful as ever, That is to say, it will be the most perfect 
thing of its kind. 
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Theory and Practice in the Design and Construction of Dock 
Walls By J. Romiiry Aven, Assoc. Inst. C.E. London : E. 
and F.N. Spon. 1876. 

Our author in this excellent little treatise, has preferred 

to deal with his subject by commencing with a few 

individual examples, before proceeding to the general case 
governing the stability of all descriptions of retaining walls 
in which friction is taken into consideration. This mode 
of procedure is, perhaps, rather too much particularised in 

Problem I. It would appear from the text that the line 

representing the weight of the fluid prism can have no 

pr value than that given to it, that is, a length equal to 

“EA.” But, since the data are the weight of the prism, 

which acts in a vertical direction, and the angle which the 

face of the wall makes with the horizon, the triangle of 
forces can be at once constructed, and each line will repre- 
sent its equivalent force measured on the same scale as the 
vertical line. In order to obtain the point “ K,” the centre 
of pressure, it is certainly necessary to draw the vertical 
line through the centre of gravity of the prism, and the 
weight may be then plotted off from the point “ K” upon 
any convenient scale. In employing the graphic method 
of resolving and determining the amounts of various 
forces or strains, it is not the actual, but the relative 
lengths of the different lines, which are of importance. 

The former are mere matters of convenience, depending 

upon the lineal scale used for the weight. The latter give 

a true or false result, sre as the diagram of forces is 

rightly or wrongly constructed. ‘ 

If friction be neglected, and if the surface of the ground 
is horizontal and level with the top of the back of the wall, 
which is perpendicular, the horizontal pressure of the 
earth behind it is determined by the same formula, which 
gives the normal pressure of a prism of fluid upon the face 
of a wall built with a slope or batter. In both cases, 
friction being neglected, the direction of the pressure 
is perpendicular to the resistance, and the only differ- 
ence lies in the specific gravities of the earth and the fluid. 

In the succeeding problems our author has taken friction 
into account, and, as will be seen, modifies the conditions 
of each particular case. When the back of the wall is 
vertical, and the other data, with the addition of frictional 
resistance, similar to those assumed in Problem II., the 
thrust attains its maximum value, when the slope down 
which the earth has a tendency to slide, or the line of 
rupture, bisects the angle between the natural slope of the 
ground and the back of the wall. Instead of employing 
the calculus, Mr. Allen uses a geometrical construction to 
obtain this result, to which the student may direct his 
attention with advantage. We would suggest to our 
author that in investigations of this kind, letters repre- 
senting the same lines should always be placed in the same 
order, as it very much facilitates the following out of the 
calculation to the reader. Some of the quantities. in 

e 8 would be more readily worked out if they were 
racketed. The general case relating to retaining walls, 
includes as data the back of the wall the surface of the 
ground, and the natural slope of the earth, The construc- 








tion consists in drawing a line, dividing the angle between 
the natural slope and the back of the wall, in such a 
manner that upon dropping from the intersection of this 
dividing line and the surface of the ground a perpendicular 
Sg the natural slope, the two rectangles shall be equal. 
The whole solution turns upon the value of this per- 
pendicular, which is obtained by solving a quadratic 
equation, one value being presumably rejected by the 
nature of the problem. The same result is obtained by a 
neat geometrical process, and is shown also in a graphical 
diagram. The line of rupture will incline to or from the 
line of natural slope, that is, from the position of bisecting 
the complement of the angle of repose, accordingly as the 
back of the wall inclines to, or recedes from, the bank. 
After investigating ina somewhat similar manner the pro- 
blems relating to the condition of equilibrium when the wall 
has to support a surcharge, that is, when the bank, instead of 
being level at the top, slopes away above the level of the 
coping, the author takes the case in which both the earth 
thrust and the weight of the wall are included in the effect 
to be calculated. From a diagram the centre of* pres- 
sure is determined, and also another very important factor, 
namely, the ratio of the distance between the centre of 
pressure and the centre of base to the breadth of the base. 
Putting 6 for the breadth of the base and q for this ratio, 
the actual distance of the centre of pressure from the centre of 
the base of the wall will be represented by g b. There is 
another proportion which very materially affects the stability 
of the wall, and is equally as necessary in designing it as 
the quantity g. It is the relation of the height of the wall 


to the breadth or base, that is, the fraction * and this 


ratio must be so adjusted as to keep the value of q¢ 
within certain safe limits which practice and experience 
have assigned to it. English engineers usually make q¢ 
equal to one-fourth, and French engineers to three- 
eighths. A useful table is given in the volume under 
notice, in which, with known values of the limiting angle 
of friction of base of wall on the foundation, and with the 
above-mentioned equivalents for g, the corresponding 


results of the fraction 5 are calculated. It may be briefly 


stated that the angle varies from zero to 60 deg.; that 
when the English value for g is taken, the results of 3 


vary from 1:37 to 5°11, and when the French value is 
adopted ranges from 1°68 to 6:26, bearing no propor- 


tion to the respective values of q. 

Having found the resultant pressure in the case just 
quoted, and determined the proportions’ of a rectangular 
wall, the next problem is to transform the rectangular 
form, which involves a great waste of material, into 
another of a more economical profile, but possessing equal 
strength and resistance. This is worked out also by 
diagram. 
determine the batter of the wall and the thickness at the 
top as the breadth of the base remains constant in the 
two forms of wall, is to draw a line from the front edge of 
the base, parallel to the resultant already found in the 
case of the rectangular section. In Problem VI. the 
desired result is gained by calculating the point of inter- 
section of a couple of ordinates. The problem is to find 
the position of the centre of gravity of a figure which can 
be divided into a rectangle and triangle. Using the 
author’s notation, and having found R and §, the centres 
of gravity of the rectangle and triangle respectively, and 
drawn the line R § joining, the following shorter method 
might be adopted :—Let G be the point of the centre of 
gravity of the whole figure. Put A for the area of the 
rectangle, and A, for that of the trianglee Make RS=z 
and RG=y, and we have y:w@—yi::A,:A. Since A, = 


CE x SS and A=CE x AE, we obtain y:v — y:: 


ED:2A E, whence y = at When E D equals 


0, y=o0, and the point G corresponds with R. When 
ED=2 AE then y = and when E D becomes in- 


finitely great, y = .r, and point C virtually corresponds 
with S. To effect the solution of the problem in this 
manner the diagram must be drawn to scale, as in the 
other instances. The two following problems are of a 
similar character, and include the case of a wall stepped 
at the back, and also that of a wall with a curved face or 
batter. 

In the addenda, attention is drawn to the “line of re- 
sistance,” and its equation determined. The author con- 
cludes with some excellent practical remarks well worthy the 
attention of thestudent. The plates in this valuable little 
treatise are well and accurately drawn and executed, and 
possess also the great advantage of being inserted in the 
places where they are required. The type is clear, and the 
formulz well arranged, and the “ get up” of the work does 
credit to the publishers. 








LOCOMOTIVE FOR THE HUNGARIAN STATE 
RAILWAYS. 

WE give this week, at page 398, cross section of Mr. Haswell’s 
locomotive, which completes our illustrations of those engines. 
The dimensions will be found at page 363 of our impression for 
May 12th. 








ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—The general annual meeting of this association was held in 
she Religious Institution Rooms, Glasgow, on Thursday evening, 
the 18th last; Mr. David Halley, president, in the chair. The 
tecretary read the council’s annual report, which congratulated the 
members on the prosperous condition of the association, as 
evidenced by the membership, finance, and increase of interest 
shown by the members in the aims and objects of the association, 
by their attendance, and their readiness in contributing and 
participating in the discussion of papers. The report bei 
unanimously approved, the following gentlemen were el 
office-bearers for the ensuing year :—Mr. A. Smith, president ; 
Mr. L. J. Pivil, J. Gray, vice-presidents; Mr. R. Murdoch, 
treasurer; Mr. R. M. Thomson, hon. ; Mr. P. Ruthven, 
assistant-secretary; Mr, D, Halley, Mr, G. K, Grave, Mr. J, G. Fair- 


A. short cut to the same conclusion, which is to | fi 





weather, Mr. M. le, Mr. W. Fairweather, Mr. T. Wotherspoon, 
Mr. R. Mollon, Mr. J. Croom, members of il, The ting 
was brought to a close by a hearty vote of thanks to the retiring 
president and other office-bearers, and also to the auditors. 


METEOROLOGICAL SocteTy.—The usual monthly meeting of this 
society was held on Wednesday, the 17th instant, at the Institu- 
tion of Civil Engineers, Mr. H. 8, Eaton, M.A., president, in the 
chair. James Lloyd Ashbury, M.P.; John Brown, M. Inst. C.E.; 
John Brown, Assoc. Inst. C.E.; Edmund Cruse; James Eldridge, 
Assoc. Inst. C.E.; George Garnett, Assoc. Inst. C.E.; John Hop- 
kinson, F.L8.; Robert Pickwell, Assoc. Inst. C.E.; William Ford 
Stanley, F.R.M.S.; Rupert Swindells, Assoc. Inst. C.E.; Charles 
Tarrant, M. Inst. O.E.; Thomas Taylor-Smith, M. Inst. C.E.; 
were balloted for and duly elected fellows of the society. The 
following papers were read :—‘‘ Remarks on the Present Condition 
of Maritime Meteorology,” by Robert H. Scott, F.R.S. This 
paper gives a history of all that has been done in maritime 
meteorology since the Brussels’ conference in 1853 up to the presen 
time. ‘‘On the Mean Temperature of Every Day at the Royal 
Observatory, Greenwich, from 1814 to 1873,” by James Glaisher, 
F.R.S. This paper, which is a continuation of former ones on the 
same subject, contains the observations for the ten years, 1864 io 
1873, which, being combined with the previous ones, give the mean 
for sixty years. ‘‘On the Meteorology of Mozufferpore, Tinhoot, 
for 1875,” by C. H. Pearson, F.M.S. ‘* New Wind Chart,” by 
Lieut.-Col. G. E. Bulger, F.M.S, 


THE Society OF ENGINEERS.—On Monday last took place the 
first of the excursions for the surnmer of 1876 of the Society of 
Engineers. About 65 members and their friends assembled at the 
real ice rink, described in our last impression, at noon. Mr. 
Gamgee delivered a short address, explaining very lucidly the 
rationale of the process by which the rink was produced and 
maintained. The machinery was carefully examined, and remark- 
able interest manifested in the undertaking. From the Glaciarium 
the party proceeded to the Chelsea works of Messrs. Ransome and 
Co., where they found much to interest them, under the courteous 
guidance of Mr. Allan Ransome and Mr. Jocelyn. The most 
noteworthy feature was the exceedingly, simple bit of cask 
machinery, probably the most simple and efficient yet produced, 
with which a small gunpowder cask was produced by one man and 
a boy in a very few minutes, entirely by gow ag From Messrs, 
Ransome’s works the party proceeded to that of Messrs, Worssam, 
of Chelsea. Here the most attractive feature was the ‘‘ general 
— the construction of which is made a speciality by Messrs. 

orssam. This machine tool performs almost every conceivable 
operation on wood, and the character of its work is thoroughly 
excellent, Lastly, a visit was paid to the statue works of Messrs. 
Masefield, close by, where the whole process of casting statues was 
explained and illustrated by Mr. Masefield. Some very fine statues 
were in course of construction, and the visit proved very interest- 
ing. A number of members of the society and their friends dined 





j, | together at the Cannon-street Hotel in the evening. 


CHAMEROY’S WEIGHING MacHINE.—A communication was 
recently made to the Society of Civil Engineers, Paris, soncerning 
this invention, by which a weighing machine of the steel-yard 
type is made to register the weight ascertained, by printing it on 
tickets during the operation of weighing. This is accomplished 
by arranging at suitable distances along the under edge of the 
scale beam a series of punches, like those for stamping names or 
figures on wood or iron, with projecting figures ; in a machine for 
weighing up to a thousand kilogrammes—about a ton—these 
figures represent hundreds, A movable plate is inserted in the 
sliding weight below the beam, and capable of being brought into 
contact with it bya lever. The tickeé is introduced between the 
plate and the under edge of the beam through an aperture in the 
sliding weight. These figures print the hundreds; but the tens 
gures followed by a iine are set on the under side of a short bar 
which works in the sliding weight like the bolt of a door. The 
tickets having been already printed with equidistant spaces ~ 
numbered to represent the units and divided by dots, when an 
article has to be weighed, the sliding weight is brought under 
whichever hundreds figure corresponds to the nearest approxima- 
tion to the weight, and equilibrium is obtained by moving the short 
bar, previously aadtlened, from left to right in the sliding weight. 
The ticket is then inserted between the movable plate and the 
beam, and a smart blow on the lever punches the tens and 
hundreds figures on the ticket, the position of the horizontal line 
following the tens figure with respect to the dot and line already 
printed, permitting of the weight being ascertained and printed 
correctly to a quarter of a kilogramme—}lb. The advantages of 
this invention, as pointed out to the meeting, are :—The permanent 
register afforded ; the greater facility of reading the weight from 
a printed ticket than from the scale beam, which fatigues the eyes 
and requires the services of a man accustomed to reading off 
weights ; the ease with which the weighings may be supervised, as 
it is only ry for the inspector to see that equilibrium is esta- 
blished, and there being besides an arrangement which prevents any 
printing taking place except during equilibrium ; ah lastly, the 
affording of one or several tickets bearing the weights, which may 
accompany the consignment note. There is also this additional 
advantage of the test afforded of the correctness of the 
different machines, on a railway for instance, by which the same 
goods might be weighed. 


THE OuTPUT OF CLEVELAND IRON MrnkES.—The great change 
that has been going on for the last few years in the quantities of 
iron ore sent out by the respective Cleveland mines can scarcely 
have been overlooked, but the extent of that change is not fully 
appreciated. It is chiefly evidenced by the increased area from 
which the output of ore is drawn, the lessened yield of some of the 
older mines as a consequence of the working of the Mines Regula- 
tion Act, and the increased amount of iron ore produced by mines 
whose owners are also blast furnace proprietors. In the early years 
of the Cleveland iron trade, a few mines sent out the bulk of the 
ore—those at Eston, Upleatham, and their neighbourhood, giving by 
far the greater preportion. But now the Guisbrough mines, and 
those between Saltburn and Moorsholme, give no small amount, 
and that amount is yearly increasing, whilst the older mines do 
not keep up their highest output. It may be interesting to quote 
from the latest official returns the figures showing the output of 
the ore-producing mines, which are as under :— 





Tons. 
Eston wee ce te oe +. 569,240 
Upleatham .. .«. «+ eo . +» 505,470 
Rosedale, East and West .. «» 478,140 
Lofthouse 3... 2. «ss ee ee 423,251 
MU de: ax. a0 ue a ee 837,733 
SOMA ax da ak da Kas ga Ca ae 243,085 
Normanb ee pe mye 
Craggs! Sag SEO Gal rea? 8,000 
Margrave Park .. .. 1 195,327 
po” | ere ee ee ee 184,424 
South Skelton .. 2. 1s cc oc «6 oe 182,253 
Belmont and Spa Wood .. .. .. «+ o 172,805 
haa Oa a ea era eat kre 158, 
Skkeltom Park... 0 co cs 06 e¢ es 161,572 
Chaloner .. «. cs cc 06 0 cs ‘06 150,393 
Park .. “a ee ee Ge ee be be 150, 
Booutbedit 4g cc 00 cc ce ce ee fe 8s oe 136,316 
Worth Loftus... .. .. se cs oc ce oe os es 125,158 
Grostmont and Birtley .. .. ee ee eee 105,723 
WRIST fo oc ct ce 98,478 
Aylesbury) .. 12 os ss ce os se oe 94,8: 
pS ee ee eer ee eee ee 38,485 
CO a ce tn ces ue dG) ca. 00 a0 on Wa eee 
es ear are ee ee ae ey ia oe 
And there are ten smaller mines, which raise the total output up to 


5,614,322 tons. Those who are familiar with the output of previous 
ears will observe a decrease from several of the contribut- 
mines. Bee eer tetas cama tenes ens heey made 

w new mines, larger ow from others whose capa- 
bites bed not ‘ ly been fully drawn upon. 








inne node lant ae, ANRC Rr 


402 


THE ENGINEER. 





May 26, 1876. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months, 


89. Improvements in the form and construction of Saiprs and other 
Vesseis, Hermann Hirch, Craven-street, Charing Cross, London.—7th 
January, 1876. 

279. Improvements in Tyre Wrirers, and in means for obtaining ited 

, Alfred Vincent Newton, Chancery-lane, London.—A 

— nication from George H. Morgan, Virginia, U.S.—24th January, 

21. An improved apparatus for Menpinc, Jornina, or Fisuixo Broken 

Suarts, Foes, Axies, Masts, Connectine Rops, and other fractured 

ieces, Salvatore Bellotti and Count Grégoire de Choch, Rue des Petites 
ies, Paris.—28th February, 1876. 

881. Improvements in Macuine Gruss, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from William Gardner, 

‘ord, Connecticut, U.S.—ist March, 1876. 
1396, . e—aeeaes Lupricators, Jonathan Pickering, Stockton-on- 


T m., 

eg ae in Compixe, and in apparatus to be used for this 

aa , Sarnuel Cuncliff Lister, Bradford, Yorkshire.—3lst March, 
876. 

1484. An improved delivery pipe for thé extinction of Firrand other pur- 
poses, William Eagles, Salford, Lancashire 

1486. Improvements in the Treatment of Yarns for packing purposes, 
Ephraim Yeo, Newton Abbot, Devonshire —7th April, 1876. 

1533. Improvemerits in RoLiers for CasTur-socKETs and Skates with or 
without antifrictional rollers for spherical ball motion, and other 
articles to which spherical ball motion can be applied, John Watkins, 
Small Heath, Birmingham. 

1535. Improvements in Sprrroons, known also as cuspadores, William 
Robert Lake, Southampton-buildings, London.—A communication from 
James C. Moore, Philadelphia, U.S. -11th April, 1876. 

1567. Imp ts in the fact of Disinrectants, and in the 
treatment of fibrous materials to prevent contagion and decay or 
destruction by insects, Edwin Oliver, Threadneedle-street, London.—A 
communication from Philip Knee, Buenos Ayres, Argentine Republic, 
Seuth America. 

1583. Improvements in the construction of Orpwance and ProsectiLes, 
and in the mode of firing the same with precision, William Henry 
Blewett Winchester, Barnes, Surrey, and Henry Everest, Westbourne 
Terrace-road, London.—13th April, 1876. 

1617. Improvements in ROLLER SKATES, partly applicable to the construc- 
tion of wheels for other purposes, William Henry Bliss, Lewisham, 
Kent. 

1619. Improvements in means or apparatus for the Treatment of the 
Waste from Caustic Lyes used in the manufacture of paper and in 
other processes, Thomas William Spalding and William Laughton, 
Kinleith Mills, Currie, Edinburgh —1sth April, 1876. 

1637. Improvements in Stamping or Enporsine Macuines, William 
Dawes, Kingstone-grove, Leeds.—19th April, 1876. 

1673. Improvements in Urinats, Sem Martin, Golden-square, London.— 
A communication from Achille Muntz and Theodore Ramspach 
Boulevard St. M 1, Paris. 

1691 Imp ts in hinery for Sawino up Tack PLanks of TrmBer, 
George Tomlinson Bousfield, Sutton, Surrey.—A communication from 
Sebastien Jeau Charles Ferrando-Morel, Barcelona, Spain. 

1699. A new or improved apparatus or Hypro-Gas Ixsecror for making 
acidulated or effervescent drinks or medicated waters, or for 
extinguishing fires, and other purposes, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.--A communication from Antony Gauchet, 
Brussels.—2lst April, 1876. 

1715. Improvements in Hair Fasteners, Charles Grey Elrick, Aberdeen, 
N.B.—22nd April, 1s76. 

1725. An improved Rotter Skare, Ebenezer le Riche, King’s-road, Bed- 
tord-row, London, 

1727. Improvements in ABoominaL Betts, and trunks attached, Elizth. 
Clark, Conduit-street, London. 

1733. Improvements in or connected with apparatus for Sizinc and Dress- 
ina Yarws or Tureap, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from tugéne Dollauder, Paris,—24th April, 
1876. 

1749. Improvements in Emprompery Kwirrine and in machinery therefor, 
which machinery is applicable for both plain and ribbed work, William 
Re'bert Lake, Southampton-buildings, London.—A communication from 
Charles James Appleton, Elizabeth, New Jersey, U.S. 

1751. Improvements in the furms aud modes of Fitutne Gass and other 
Bortves for containing effervescing, aérated, and other liquids, and in 
opening and closing media for securing and liberating the contents of 
such bottles, parts of which improvements are also applicable to other 
vessels or apparatus for securing and liberating high pressure or other 
contents thereof, William Bull, Knight’s-hill, Lower Norwood, Surrey. 

1753, Imp ts in hinery or apparatus for Curtina VeLver and 
other piled fabrics, Jules Bélicard, Manchester. 

1755. Improvements in apparatus for Puncuine or PerroratinG Borer- 
PLATES and other metal plates, Edward Heaton, Manchester. 

1757. Improvements in ELecrric TELEGRAPHS, George Allan and James 
Wallace Brown, Leadenhall-street, London. 

1759. Improvements in Ro.ier Skates, John Harrington, Ryde, Isle of 

t. 
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1761. Improvements in Sasa Fasteners, Charles Fox, Old Change, 
London.—A communication from William A. Hopkins, New York, 
U.S. 

1763. Improvements in InstruMENTS for solving potions in navigation, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Thomas Hill, Portland, Cumberland, Maine, U.S.—26th Aprit, 
1876. 

1767. A new or improved Rink Cuair, Joseph Norman Aronson, Poultry, 

mdon. 

1769. Improvements in self-acting means of Hotpinc and ReELeasinc 
Ropes or CHains, applicable to pulley blocks and other uses, Thomas 
Henry Wi Lambeth, London. 

1771. Imp ts in employed in manufacturing Loopep 

Fasrics, and apparatus applicable to frames, Thomas Mawby, Leicester- 

shire. 


ve 





1773. Improvements in the manufacture of Sutpuvrovs Acip Gas, 
Edward Beanes, White House, North Dulwich, Surrey. 

1775. Improvements in Grass Furnaces, Horace Alonzo Blunn, Kiln- 
hurst, Yorkshire. 

777. Imp te in y for SeLectinc, Assortinc, and Pre- 
senTiInG Natt Buianxs for ANIMAL SHOg-NAILS to NAlIL-MAKING 
Macuivery, David Allen Andiews, Southampton-buildings, Chancery- 
lane, London. 

1781. Improvements in Suutrves for sewing machines, John Harwood, 
Blackburn, Lancashire. 

1783. A new or improved method for the manufacture of Gas and Fue. 
from Rice Husxs, Jan Anthony Muller, Chancery-lane, London. 

1785. Improvements in Pristine MacHines or Presses, David Culross 
and Edward Edwardson, Cardington-street, Euston-square, London.— 
27th April, i876. 

1791. Improvements in the manufacture of SHutrites for Weavine, and 
in apparatus to be employed therein, Jonathan Sellers, Preston, Lan- 
cashire. 

1793. Improvements in RatLway SiGNALiinc Apparatus, Johu Draffin, 
Eastern Pavilion, Heworth. Yorkshire. 

1795. Improvements in Rarway and other Lamps, Charles John Davis 
and John Thomas Cooper Thomas, Whitefriars-street, Fleet-street, Lon- 

ion. 

1797. Improvements in Stoppers for BorrLes or other similar articles, 
and in the method of and means for securing the same, Stephen Walker, 
Shipley, Bradford, Yorkshire. 

1799. Improvements in what is commonly called the Pecoy Tus and 
Do.ty for Wasuine, which improvements are also applicable to churn- 
ing, William Munslow, Manchester. 

1803. Improvements in Copyrnc and MOoLTIPLyING Apparatus, Carl 
Piper, =——y Saxony.—A communication from Gecrge Wilhelm 
Moritz Bauer, Vienna, Austria. —28th April, 1876. 

1807. Improvements in Te.t-TaLes, Harry Tee, Scarborough, York- 
shire. 


hf 








1809. Improvements in the mode of and apparatus for HERMETICALLY 
CiLostne Meta.iic Cases or Vessels containing alimentary or other 
substances, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Felix Marquet, Paris. 

1811. Improvements in or applicable to Steam Borcer and other Fur- 
aces for CONSUMING SMOKE, also y applicabl the facture 
of gas, to ventilating mines, and for utilising and purifying noxious 
vapours and gases, and rendering the same innocuous and non-explo- 
sive, Francis Erskine, Manchester. 

1813. Improvements in Rotter Skates, William Walker, Royal-crescent, 
Harrogate, Yorkshire.—29th April, 1876. 

1815. Improvements in apparatus for Lupricatinc the SprxpLes employed 
in inery for spinning and doubling cotton and other fibrous sub- 
stances, Thonas Marsh, James Marsh, and James Compstone Fell], 
Ashtou-under-Lyne, Lancashire. 

1817. Improvements in Fountain Lamps, John Garrett Tongue, South- 
ampton-buildings, London.—A communication from Robert H. Webb, 
Brooklyn, and John Rowland Hill, Long Island City, New York, U.8. 

its in bi apparatus employed in the 











1819. I anufac- 


or 
ture of Cur Nats, SPRias, and FLoorine Braps, Benjamin Mountain 
and James Mountain, H Leeds, Y: re, OT, Ta. 
182], An improved Sewiye MacHive, Hector Auguste Dufrene, South- 





street, , London.—A communication from Monsieur Jose 

Ribeiro Vieira de Castro, Porto, 

1823, Jn es ee ee re and for Storrine 
Bort es, Watkinson and Themas Stafford, Salford, Lanca- 

1825. Improvements in machinery for Sprvyinc Fisrovs SupsTanc 
William Pickles and John Pickles, Halifax, Y ™ 

1827. A new or improved Gas Licut Extinevisuer, Edward Thomas 
Hugh Chancery-lane, London. —A communication from Vernam 
Nash Taylor, William Henry Hovey, and Theodore Alden Curtis, Spring- 
field, Massachusetts, U.S. 


1829. Improvements in Rotter Skates, Henry Green and Benjamin 
Sykes, , Lancashire. 

1831. Improved tus for Cuarainec Gas Rerorts, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Joel F. Rice, 


Louisiana, Pike, Missouri, U.8S.—lst May, 1876. 

1835. Improvements in Lire and other Boats, Francois Marcellus Delatre, 

1837. Impr tsin the ti Ae venene for Drawino off 
Liquors or Ligups, from Casks, James. ley and Riley Hargreaves, 
Oldham, Lancashire. 

1839. Improvements in Tannino and in apparatus connected therewith, 
Bristow Hunt, Serle-street, Lincoln’s-inn-fields, London.—A communi- 
cation from Phili, Joseph Dussaud, Jean Duasaud, Joseph Duchez, 
and Jacques Bendinger, Bordeaux, Franee. 

1841. Improvements in Printers’ GaLteys, Henry Edward Newton, 
Chancery-lane, London. —A communication from James Farquhar 
Hannan, New York, U.S. 

1843. Improvements in Ancuors, Charles Boyce, Tipton, Staffordshire. 

1845. Impr ts in apparatus for Heatine theCyLinpers of MACHINES 
for calendering, mangling, and drying, Joseph Howarth, Rochdale-road, 
Manchester. 

1847 Improvements in the union joints for connecting Pires or Tupes 
with Cocks, Taps, or Faucets of ALE, Wine, and other casks or barrels, 
and for similar purposes, William Wright, Foreign-street, London. 

1849. Improvements in Evaporatine Apparatus, Benjamin Healey, 
Mortimer-road, Kingsland-road, London. 

1851. Improvements in the PREPARATION of ALIZARINE and other analogous 
colouring matters made from anthracine, Richard Simpson, Arthur 
— and Thomas Royle, Greenford Green, Alizarine Works, Harrow, 

mdon. 

185%, An improved metho of and apparatus for ConpEnsine the Exuaust 
Sream of Steam Enotes, William Robert Lake, Southampton-build- 
ings, London.—A communication from James Franklin, Fifield, 
Brooklyn, U.8S.—2nd May, 1876. 

1855. Improvements in the construction of Rotter Skates, Sigismund 
Wekey, Montague-street, London. 

1857. Improvements in BuckLep Pvartes and in mechanism for the manu- 
facture of the same, which said mechanism or apparatus is applicable 
for shaping or forming articles from sheets of metal, John Paterson 
Smith, Glasgow, Lanarkshire. 

1959. Improvements in the construction of Looms for Fancy Weavina, 
Lewis Haslam and Cornelius Marshall, Bolton, Lancashire. 

1861. Improvements in Weavineo and in apparatus connected therewith, 
John Murgatroyd, jun., William Rothwell, Adam Battinson, and 
= Sutcliffe, Oats Royd Mills, Luddenden, Yorkshire.—3rd May, 

6. 

1871. lroprovements in the manufacture of Wes Hatter Heaps, John 
Goodrick, Birmingham, Warwickshire. 

1873. Improvements in the manufacture of Scissors, SHEaRs, and other 
edge tools, Henry Walker, Sheffield. 

1877. Improvements in Tramway Raits and Wuee ts, John Somerville. 
Westland-row, Dublin, and John Folds Ruthven, Kingsend, Dublin. 

1879. An improved Cusnion for billiard tables, Arthur A. Leaker, Victoria- 
street, Bnstol, Gloucestershire.—4th May, 1876. 

1881. Improvements in modes of and apparatus for CrusHixe or BREeaK- 
1nG Rock and other substances, Robert Gardner, South Crescent-cham- 
bers, Liverpool. 

1883. Improvements in Sprixo Roivens for Buinps and other purposes, 
Robert James Miller, Weymouth-street, London.—A communication 
from Stewart Hartshorn, New York, U.S. 

1885. An improved machine for CLEaN1NG and Po.isHiNo Roots and SHoEs, 
Arthur Edwards, Clint-hill, Essex. 

1887. Improvements in RoLLer Skates and rollers for use with the same, 
Charles Thomas Leach, Streatham, Surrey. 

1889. An improved Lockine Desk or easel for albums, Wilhelm Marx, 
Boulevard de Strasbourg, Paris. 

1891. Improvements in FILTERING or PoriFyinc Water, and in the appa- 
—_ employed therein, John Baily Denton, Whiteball-place, Lon- 
don. 

1893. Improvements in the TREATMENT or PurIFIcATION of SkwaGe and 
other matters, and in the preparation of agents to be used in such 
treatment, some of which are also applicable to other purposes, 
Christopher Rawson, Victoria-chambers, London, and John William 
Slater, Tamworth-terrace, London. 

1897. Improvements in machinery for Wanpixc and Beaminc, Thomas 
a Young, Bury, and John Fletcher, Ratcliffe Bridge, Lanca- 
shire. 

1899. Improvements in apparatus connected with Sme.tine of METALS 
and METALLIC OREs, especially the smelting of zinc from the cres and 
the prevention of less of zinc during the process, Andrew Linmere 
Dowie, Edinburgh, N.B. 

19v1. Improvements in apparatus for the Re-pDIsTILLATION or Recririca- 
TION of Sprrits, Frederick Walton, Staines, London. 

1903. Improvements in Sap and other compasses, William Clark, Chan- 
cery-lane, London.—A communication from Emile Marin Duchemin, 
Paris.—5th May, 1876. 

1907. An improved Wasuer for locking or preventing nuts from working 
loose, William Frost, Sheffield. 

1909. Improvements in Latno’s OveRrHEAD Sewinc Macuiye, William 
7 jun., David Russell Dawson, and Robert Orchar, Dundee, Forfar, 








1913. Improvements in Water GavucEs, - gape also to gauge, steam, 
and other cocks, John Smith, Bow, London. 

1915. An improved construction of instrument for taking Livgzar Dimen- 
— and Measurino Distances, James Strick, Swansea, Glamorgan- 
shire. 

1919. An improved construction of Comspinep Writinc TaB_e and SEcrE- 
TAIRE, Michael Holroyd, Smith and John Taylor Simpson, Halifax, 
Yorkshire —6th May, 1376. 

1921. Improvements in the manufacture of Driving Banps for 
Macuinery, Emile Renoult, Maisons-Alfort, Paris. 

1923. Improvements in Steam Traps, Arthur Barff, Merton Cottage Mer- 
ton, Surrey, and Aaron Bradshaw, Willows-lane, Accrington, Lancashire. 

1929. Improvements in ProsectiLes for ORDNANCE, William Robert Lake, 
Southampton-buildings, London. -- A communication from Norman 
Wiard, Washington, Columbia, U.S. 

1931. Improvements in ELecrro-maGNnetic Enoines, William Clark, 
Chancery-lane, London.—A communication from Louis Bastet, New 
York, U.8S.—8th May, 1876. 

1933. Improvements in the manufacture of Sait and Ropine Twines and 
other twines, and in ap; tus used therein, Robert Sutton and 
Richard Sutton, Lopen Mills, Ilminster, Somersetshire. 

1935. ~~ emees in Rotver Skates, Walter Bright, Leamington, War- 
wickshire. 

1939. Improvements in Sares, mane Biotin, Hammersmith, London. 

1945. Improvements in Sewino acuines, William Henry Thomas, 
Luxmore-street, Malpas road, New Cross, Kent. 

1945, Improvements in and relating to StzaM BorLers or GENERATORS, 
James Higginbottom, Seel-street, Liverpool. 

1947, Improvements in Rotter Skates, Robert Ogden and Paul Ogden 
Higher Broughton, Lancashire. ‘ 

1949. Improvements in Stram Enoines, William Lloyd Wise, Chandos- 
Some, Adelphi, London.—A communication from Farcot et ses fils, 

‘aris. 

1951. Improvements in apparatus for IcniTING and EXTINGUISHING a 
number of Gas Lamps simultaneously, John Muirhead, Stanley Villa 
Thornton-hill, Wimbledon, Surrey.—A communication from loomed 
— Warden, Public Works Department, Agra, India.—9th May, 

876. 
Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1993. Improvements in SewisG Macuines for sewing and overseaming 
sacks, ~~, and carpets, and for other like purposes, John Salter Hall, 
Monterey, California, U.S —12th May, 1876. ; 

2002. Improvements in the manufacture of ARsENIoUs AcIpD and METALLic 
— Edward Andrew Parnell, Swansea, Glamorgansbire.—12th 

‘aw, 1876. 

2017. Improved hanging and self-acting apparatus for CLosinc Swine and 
other Doors, Lazarus Threlfall, Colne, Lancashire.—13th May, 1876. 

2021. Improvements in Packne for the Piston Rops of Steam and other 
Enoixrs, Wilham Robert Lake, Southampton-buildings, London.—A 
communication from John Tolbert Wright and Martin Schnéble, Day- 

ton, Ohio, U.S.—13th May, 1876. 

2025. Improvements in the facture of DEXTRINE-MALTOSE, William 

Geerge Valentin, South Kensington, London.—15th May, 1876. 

2037. Improvements in Screw PRoPe.vers for propelling ships and other 
craft, Friedrich Henrich Bierent Babbe, Antioch, Contra Costa, Cali- 
fornia, U.8S.—13th May, 1876. 











Patents on which the Stamp Duty of £50 has been Paid. 
7 Stoves, Peter kirk, Workington, —15th May, 1878, : 





1814. Bricks, William Stubbs, Rickerscote.—19th May, 1873. 

1865. n= Tron Onzs, &c., John Richardson Francis, Swansea. 
— 28rd May, 

2008. Encines worked by Fiurp Pressure, Peter Brotherhood, Elgin- 

road, Notting-hill.—5th June, 1873. 

2170. Steam Borers, John Griffith, Southampton-buildings, London.— 
2ist June, 1873. 

2191. Corvin Furniture, William George Ingall and Charles Joseph 
Parsons, Bordesley.—23rd June, 1873. 

1791. Packrne for Stvrrive Boxes, Bristow Hunt, Serle-street, Lincoln’s- 
inn, London,—16th May, 1873. 

1793. Reversino Fire-Grates, &c., Stephen Barber Hewett, Marlborough. 
—16th May, 1873. 

1804. Spinnino, &c., Samuel Brooks, George Harrison, Thomas Goodbe- 
here, Union Works, West Gorton.—17th May, 1873. 

— Speep InpicaTor, Thomas Alfred Hearson, Devonport.—24ih May, 
1873. 


1886. V Puutrys, Fleeming Jenkin, Fettes-row, Edinburgh, and Frederick 
Henry Rickets, Stanton-villa, Putney.—24th May, 1873. 

1799. Preventine the Back-rusu of Gas, &c., Robert May Caffall, Fleet- 
street, London.—17th May, 1873. 

1809, ExcavaTinc UNDER Water, &c, William Fothergil Batho, West- 
minster.—19th May, 1873. 

1839. Fire-sars, Ellis Rowland and George Etchells Rowland, Manchester. 
—2ist May, 1873. 

1842. Looms, Moses Thompson, William Thompson, Halifax, and William 
Hodgson, Tong Park. Baildon.- 21st May, 1873. 

= —— Enorves, Hunter Henry Murdoch, Staple-inn, London.—22nd 

‘ay, 1873. 

1845. Rar-way Sicnatiino, Edward Tyer, Old Jewry-chambers, London. 
—21st May, 1873. 

1844, Sares, Samucl Chatwood, Lancashire Safe and Lock Works, Bolton. 
—2lst May, 1873. 

1857. Emery, Richard Roberts, Hill House, Keynsham, near Bristol.— 
22nd May, 1873. 

1867. Urinats, &c., Henry Moule, Fordington, and John Ward Girdle- 
stone, Garrick-street, Covent- en, London —23rd May, 1873. 

“= SreaM Boiters, James Shepherd, Polygon-avenue, Ardwick.—21s¢ 

fay, 1873. 

1854. COMPRESSED Air Motors, Edward Thomas Hughes, Chancery-lane, 

London.—22nd May, 1873, 


Patents on which the Stamp Duty of £100 has been Paid. 

1531. Cuurnino, &c., Ephraim Taylor, Central Works, New Market-street 
Blackburn.—18th May, 18"9. 

1534. Securino Panes of Giass, Richard Edward Keen, Red Lion-court, 
Fleet-street, London —18th May. 1869. 

1642. Prtcn, &c., Julius Brénner and Hermann Gutzkow, Frankfort-on - 
the-Maine.—28th Muy, 1869. 

1538. PeramBuators, William Martin, Manchester.—19th Moy, 1869. 

1541. Spinnine and Dovus.tine, Peter McGregor, Falcon Works, Manchester. 
—19th May, 1869. 

1578. Toots for Currine Stove, &c., Archibald Munro, Arbroath, and 
William Bennet Adamson, Glasgow.—2lst May, 1869. 

1585. Horse-sHoe Naits, Edward Thomas Hughes, Chancery-lane, 
London.—22nd May, 1869. 


Notices of Intention to Proceed with Patents, 

1477, Supportine SkaTexs, Alfred Wallington, Bristol. 

1482. Gos.ets, &c., John Thomas Haden Richardson, Hatton. 

= STEERING, &c., VESSELS, George Stavers, Morpeth.— 7th April, 
1876. 

1502, APPARATUS WHERE INFLAMMABLE OILS ARE USED, Charles Moseley, 
Manchester. -8th April, 2876. 

1550. Driving Tramway Cars, &c., John Alexander George Ross, New- 
castle-on-Tyne. 

1555, Binpino Waeat, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from Samuel Johnston —1]2th April, 1876. 
1564. Sewinac Macuines, Henry Bateman Goodyear, Paris.—A communi- 

cation from Charles Goodyear, jun. 

1574. THREAD-WINDING Apparatus, Charles Holt, Oldham, William Sut- 
cliffe, Bolton, and William Richard Fisher, Salford. 

1588. Morive-PowER Enaines, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from William Sellers and Coleman Sellers. 
—13th April, 1876. 5 

1598. MEasuRING the VeLocrry’ of Arr, &c., Francis John Pastorelli, 
Piccadilly, London. 

1600. WrinGrnG, &c., Bristow Hunt, Serle-street, Lincoln’s-inn, London, 
—A communication from William Gustavus Lewis. 

1606. Ruyk Skates, James Alexander Richmond Morison, St. Stephen’s- 
chambers, Westminster.—15th April, 1876. 

1612. gates &c., Stone, William Walton Urquhart and Joseph Lindsay, 
Dundee. 

1613, BREAKING Stones, &c., Charles Edward Hall, Leeds. 

1624. Acrratinc the Contents of CHEmicaL Vats, &c., Thomas Bell 
Lightfoot, Walker Engine-works, Walker. 

1627. WasHinc Macuines, Benjamin Firth, Hyde-road, Gorton.—18th 
April, 1876. 

1632... Bor_ers, Thomas Black, Live L. 

1633, SUPPORTING SKATERS, Alfred Wallington, Bristol. 

1636. ANCHORING VeEssELs, &c., William Munton Bullivant, Fenchurch- 
street, London. 

1645. Rotter Skates, Nathaniel Hobson Hughes, Ash Grove House, 
Kilwinning.—19th April, 1876. 

1650. RoLLER Skates, Edward Burstow, Queen-street, Cheapside, London. 
—20th April, 1876 

1698. Carts and Wacons, Julian Bernard, Norfolk-street, Strand.—21s¢ 
April, 1876. 

1706. FirE-RESISTING FLoors, &c., George Northcroft, Liverpool. 

1712. Umpxe.uas, &c., Edward Griffith Brewer, Chancery-lane, London.— 
A communication from George Byron Kirkham.—22nd April, 1876. 

1729. PortaBLEe Batu Tuss, John Garrett Tougue, Southampton-buildings, 
Chancery-lane, London.—A communication from Arnold Seligsberg.— 
24th April, 1876. 

1736. Cuairs, &c., Charles Wadman, James-street, Bath. : 

1745. Drawino Corks, Bernard Fitzpatrick, Sheffield.—25th April, 1876. 

1874, TRaANsMITTING SouNDs, &c., George Tomlinson Bousfield, Sutton.— 
A communication from Elisha 4 

1895. Dirrusinc Liquip Perrumes, William Robert Luke, See. 
buildings, London.—A communication from Thomas Jefferson Hulmes. 

1905. Woop Screws, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Charles D. Rogers.—5th 
May, 1876. 

1952. Ram-way Carriace Axes, William Clark, Chancery-lane, London. 
—A communication from George Washington Miltimore.—9th May, 
1876. 

89. Suips, Hermann Hirsch, Craven-street, Charing-cross, London.—7th 
January, 1876. 

114. Lamps, &c., Isabella Ann Spackman, Loraine-place, Holloway, 
London 

118. Sips, Charles Chapman, St. Mary-axe, and Edwin William de 
Rusett, Blackheath.—11th January, 1876. 

128, SIGNALLING, Camillo Bondi, Trieste. —12th January, 1876. 

139. SEwino Macuines, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from James E. A. Gibbs. 

141. GuLiey, Hartley Wilson, Halifax. 

146. Reerine Saris, Edward Griffith Brewer, Chancery-lane, London.— A 
communication from Parker Charles Marsh. 

147. Brakes, William Oliver and Charles Thompson Owen, Chesterfield. 
—13th January, 1876, 

149. HERMETICALLY SEALING PresERVED Provisions, &c., Townshend 
Griffin, Market Drayton. 

153, Openine Botries having INTERNAL Stoppers, Hiram Codd, Grove- 
lane, Camberwell. 

156, Propu.sion of Steampoats, &c., Alexander Cesar Frederick Franklin, 
Brighton. 

160. Parscavarion of Foop, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Jean Claude Antoine Chanel. 

161. ConveRTING Cast STEEL, &., Alexander Browne, Southampton- 
buildings, Londou.—A communication from the Terre Noire Foundries 
and Forges Company.—14th January, 1816. 

163. Stercotyre Piates, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London —A communication from Theodor Ruth. 

166. Wrxpino, &c , Yarns, Sidney Emsley, Bradford, and Samuel Smith, 
Low Bridge Works, Keighley.—15th January, 1876. 

185. CLEANING Skins, James John Johnstone and John Straiton, Bootle.— 
18th January, 1876. 7 

212. Sewine, &c., Macnines, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Emile Cornely. 

213. Twin Suips, Angelo James Sedley, Sedley-place, Oxford-street, 
London.—19th January, 1876. 

227. LaTues, Allison Owen Swett, Henry Newton Sheldon, and James 
Rollin Marble Squire, Boston, U.8S.—A communication from Henry 
Marcus Quackenbush. 

234. ARRESTING Sparks, &c., of Locomotives, &c., Philip Syng Justice, 
Southampton-buildings, Chancery-lane, London.—A communication 
from Thomas Shaw.—20th January, 1876. 

242. Presstnc WooLtEN, &c., Fabrics, George Henry Nussey and William 
Bradshaw Leachman, 

245. CLeantne and Poxisuine Rice, &c., William Robert Marsh, Bromley 
Hall, Bromley. 

a ATER-CLOsETS, TLomag Smith, Bannockburn, N.B.—2lst January; 
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271. MeraLturcicaL Furnaces, William M “Brown, Southampt on 
buil London.—A communication trom Elliott Savage. © sad 
279. Type Writers, &c., Alfred Vincent Newton, lane, 
—A communication from H. M —24th January, 1876. 
286. Le ae og &c., Samuel weaeed, Derwent-villas, Grove-vale, 


£94. MepicrnaL Capsu.es, Stanislas Limousin, Rue Blanche, Paris,—25th 
January, 1876. 

$10. BorLers, Richard Edmund §hill, Ashton-villas, Derwent-grove, 
East Dulwich. 


318. Preparinc Mera Puiates, &c., Thomas Beeley, Hyde Junction 
Ironworks, near Manchester, and Alfred Muir, Britannia Works, Man- 


826. Sacks, Howard Pratt Garland, Dundee.—26th January, 1876. 

828. Lirrune Vessets out of Water, &c., Joseph William Wilson, Wands- 
worth.—27th January, 1876. 

348. Mirrors, William Robert Lake, Southampt gs, London.— 
A communication from Pierre Leopold Brot.—28th January, 1876. 

366. ane &c., Macuines, Thomas Buck, jun., Cambridge. 

401. Taps, John Lewis Dubois, Lillieshall-road, Clapham. 

407. RowLock, Clark, Chancery-lane, London,—A 

communication from Frederic Allen Gower.—l1st February, 1876. 

a as Generators, David Midgley, Stanningley.—2nd February, 


404. Dryvina Bricks, &c., Gilbert Tucker and George Hodson, Lough- 


roug: 

“ ag? gua SMaLL-aRMs, William Powell, Birmingham.—7th 
ry; 

ae KitcuExens, James Watts Brown, Leamington.—l2th February, 


1 

881. Macuine Guns, William Robert Lake, Southampt 8, 
London.—A communication from William Gardner.—lst March, 1876. 

940. Gas Burners, George Bray, Leeds.—4th March, 1876. 

978. Barpep Fence Wire, &c., Hunter Henry Murdoch, Stuple-inn, 
London.—A communication from Henry William Putnam. 

991. Scourine, &c., WHEAT, William Robert Lake, Southampton-buil \ 
London.— A communication from David Marks hardson.—7th 
March, 1876. 

1171. Heatine, &c., Merau Piates, Richard James Hutchings, Treforest. 
—18th March, 1876. 

1452. Reav.atine the Freep to Szewino Macuines, Donald McRae, Leeds. 
—5th April, 1876. 

1526, Heatinc GREENHOUSES, &c., John Woodhouse Coulthard, Croydon. 

1538. Arr Brakes, John Hen Johnson, Lincoln’s-inn-fields, London. — 
A communication from the Empire Vacuum Brake Company. 

1641, Reviviryino ANIMAL CHARCOAL, peng sang Newton, Chancery- 

e, London.—A communication from ton Joseph Pierre Lamboi 
and Adolphe Vandesmet. 

1542. Smokina Pires, Benjamin Joseph Barnard Mills, Southampton- 
veri —— communication from Robert 8. Manning.—1l1th 

il, 1876. 

1585. Rorary Fans, Richard Russell Gubbins, Upper Thames-street, 
London.—18th April, 1876. 

1616. Fasteninas of Rats, Samuel Cocker, jun., Sheffield.—18th April, 
876. 


1876. 
1643. Fry Comes of Carpina Enotnes, Henry Walton Whitehead, Hol- 


holla? 





hioilat 





$806. Pupp.tinc Ovens, A. Espinasse, Firminy, France.--Dated 2nd 


? 
These improvements relate in the First puddling 
to be applied to ovens for smelting and refining metals gene- 
, especially te puddling ovens and to fi 
Secondly, to the application of a blast of air to puddling, re 
other furnaces, the air heated by its 
flues either being made in oven where 
independent of such ovens, 
— fg me Wy THROUGH Lona SupMARINE TELEGRAPH CaBLEs, D. 
. Pitz i N 5 k 

This invention mainly consists in the construction and use of two forms 
of current induction apparatus, which when intended to be submerged 
with the cable constitute submarine ** translators ” containing no adjust- 
ments or other points liable to d ment or deterioration after sub- 
mersion, and preferably erening port ions of the cable itself. By means 
of such apparatus the cable is divided into two or more distinct circuits, 
the s of jing being thus d accord: 
known as the “‘ law of the inverse square of the le 
translator consists essen’ 
another form essentially consists of ag 
sees. Seevpene easyer Points, J. H. Bailey, Barnsley.—Dated 2nd 


= invention relates to Seguvtenente in a 
poin way crossings firmly when 
carriages 





with what is 

th.” One form of 

ly of a modified induction coil, and 
an electro t. 





tus for securing the 
ion during the passage of 
so 


a train of over them. For this purpose levers are arranged 
as to be acted upon by the wheels of the ssing over them, 
such levers acting to raise or move bolts or other locking instruments 


into such a se as to lock or retain the points or switches in correct 
position until the last carriage of a train has passed over the crossing. 


3809. Hypravtic Presses, A. Hollings, Farsley, Yorkshire.—Dated 2nd 


November, 1875. 
Retaining rods used for fixing the steam box in the interior 
instead of the exterior thereof. Sliding hinges to door of steam box. 


Swing cramps for keeping the door steam tight. Block of wood between 
Fg a sliding rod as heat non-conductor. Guide pulleys for steadying 
@ table. 


3810. Busu, H. M. Walker, Greenwich.— Dated 2nd November, 1875. 

The chief features of novelty are as follows :—This improved bush is so 
constructed and fitted that it has its narrowed turned to the exterior 
diameter of the tubes, and tapered on the length a little more than the 
thickness of the tube plate, through which it passes, riveted over the out- 
side of the plate. The other part of the bush on the inner side of the 
tube plate is turned about the same length, but a larger diameter forming 
a shoulder to the bush which fits close to the tube plate, and on the inner 
or thick end of the bush a groove is cut of such a as to receive the end 
of the tube ; the groove, more or less deep, is rounded in the bottom, 
which is an important ment, as it allows a perfect joint to be 
made with the tube, and furthermore prevents, when the tubes are fitted 
tight between the tube ss any tendency on the part of the atay tubes 
to cause the ordinary tubes to bend in their length. 
$811. Covrtinas ror Rarttway Stock, &. Schrabetz, Vienna.—Dated 

8rd November, 1875. 

This invention relates to means for coupling and ling railway 

a For this purpose the coupling is connected by rods to a 








beck, and Isaac Best, Little Horton.—19th April, 1876. 

1680. GoncENTRATION of SutpHuric Acip, Thomas Bowen, Morriston. 

1684. MasHine Maize, &c., Thomas James Smith, Fleet-street, London.— 
A communication from Rudolph d’Heureuse. 

1686. Hatcuways, James Davidson Kerr, Bishopwearmouth. 

1688, ScrewING SoLEs on Boots and Suxoes, &c., Isidore Silver, Clerken- 
well, London.—A communication from Moise Mayer.—2lst April, 


1876. 
1738. Stzam Pumps, Frank Pearn and Sinclair Pearn, Manchester.—25th 
April, 1876. 
1749. Knirrino, William Robert Lake, Southampt gs, London. 
—A communication from Charles James Hamilton.—26th April, 1876. 
t 


hnilai 





ie to be worked by levers from outside the rails. 
3812. a Pennowpers, W. Williams, Swansea.—Dated 8rd Novem- 
er, 


4 5 

The ink is contained in a reservoir, and it is drawn into or forced from 
this reservoir by a piston formed of cork held between flanges, the rod of 
which is connected to a sliding outer or telescope case. The ink is fed 
to the pen from a reservoir by a conducting tube, and is retained from 
flooding the point of the pen by an adjustable ink retainer. The adjust- 
ment may be effected by a knob or handle applied to the ink retainer, 
and such handle may also be formed to embrace, or partly so, the holder 
to serve to keep the pen off the surface on which for the time itis resting. 





1771. Frames for Loopep Fasrics, Thomas Mawby, Leicester.—27th 
April, 1876. 

1791. Weavina, Jonathan Sellers, Preston.—28th April, 1876. : 

1815. Lusricatinc, Thomas Marsh, James Marsh, and James Compstone 
Fell, Ashton-under-Lyne. 

1823. UNIversaL Joint, Robert Watkinson and Thomas Stafford, Salford. 
—lst May, 1876. 

1849. Evaporatinc, Benjamin Healey, Mortimer-ruad, London.—2nd 
May, 1876. 





All ns ha’ an interest in opposing, any one of such application, 
should leave parti in writing of their objections to such applications 
2 n= eee of the Commissioners of Patents within twenty-one days of 





List of Specifications published during the week ending 


h May, 1876. 
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8474, 10d.; 3477, 6d.; 8481, 1s. 4d,; 3482, 2s. 4d.; 3483, 10d.; 3489, 8d.; 
3496, 6d.; 3500, 6d.; 3503, 8d.; 3516, 28.; 3517, 6d.; 3518, 8d.; 3519, 10d. ; 
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«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and e. Sums ex 1s. must be 


remi Post-office Order, le Fo gee at the Post-office, 5, High 
Holborn, Mr. H. Reader Lack, her Majesty’s Patent-office, fiouth- 


ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


1779. _INDIRECT-ACTING Governors, C. Pieper, Dresden.—Dated 27th April, 





19. 

The object of the present invention is is to reduce to a minimum those 
oscillations of the speed consequent Ne a disturbance of the equilibrium 
between force and resistance. To fulful this object has been designed a 
governor. First, it puts the tor into full action in the required 
sense as soon as the governor deviate but little from their mean 
—_. Secondly, it keeps the regulator in action in the same sense as 

ong as the balls continue to rise. irdly, it puts the regulator com- 
pletely out of action immediately after the governor balls have com- 
menced to recede towards their mean position, as at this period the 
position of the sluice will in general correspond to the required power, 
although the normal speed is not yet attained. Fourthly, it leaves the 
regulator in inactivity whilst the are ing further towards 
their mean ition. Fifthly, it causes the lator to renew its action 
in the original sense in case the balls should begin to increase their 
deviation from the mean position before having arrived at the same. 
Sixthly, in case the balls do not return fully to their mean postion the 
governor puts the regulator repeatedly into operation until the mean posi- 
tion of the former is attained. 

$3802. Corrine Cork, 7. A. Worrington and C. Harwood, London.—Dated 

2nd November, 1875. 

The means of holding and guiding the cork, the splitting knives, also 
the slide with its disc and split nut arrangement for preventing over- 
feeding, and the method for sharpening the cutting tool, as described in 
the accompanying provisional specification. 

3804. MepicaL PREPARATION FoR Foot-aNnp-MouTH Disease, J. Finney, 

. Winlaton, Durham.—Dated 2nd November, 1875. 

The medical preparation for the mouth disease is a solution composed 
of }1b. of saltpetre and 1 gallon of spirits of wine. After the mouth of 
the infected animal has been out to free it from mucus and pus 
or other discharge, the tongue and the mouth are to be freely sponged 
with the above solution. One application will generally be found 
sufficient. For the foot disease the inventor applies, by means of a camel 

= or brush, tincture of iodine to the affected parts. He has 
found the above preperations to be specifics for the diseases specified. 


O00, Manes Borers, C. Cottew, South Shields.—-Dated 2nd November, 


Two double-flued and double furnaced cylindrical boilers aresurmounted 
by a multitubular cylindrical boiler having no furnace. The heated 
gases, flames, and smoke from the lower boilers commingle in an uptake 
or combustion chamber, surrounded on three sides by the feed-water, the 
ends of the three boilers constituting the fourth side, forming a communi- 
cation with the tubes in the upper boiler, through which the heated gases 
pass on their way to the chimney or funnel. Pipes with suitable valves 
connect the steam spaces of the boilers ther. The water spaces are 
similarly united by pipes and self-acting feed valves, which always keep 
the water in the lower boilers at the proper height, the upper boiler being 
fed from the water surrounding the com ion chamber. These boilers 
are made shorter than those now generally used ; this gives more stow- 
age room for cargo, and the great extent of water surface prevents the 
possibility of priming. 





Such adjustable ink retainers are applicable to other penholders, and the 

position of the handle or rest will be determined by convenience of use 

oie. aol Vatve, W. J. Tillyer, Southeea.—Dated 3rd November 
1 


875. 
This invention relates to a means of obviating the great inconveni 


3822. Wuee Skates, S. Morrison, Albert-square, Clapham-road.—Dated 
First, the em t of spri heth: rved or straight, flat 
employment o! Ww er cu or . flat or 
interrupt, which pass between cross bars of 

wheel or ball skates, or are affixed at the levels of such cross bars. 
Secondly, the use of clastic washers for the 

ble from the use of metal only ; and, 
of stop described as a washer stop. 


OOS, Stans Trees, A. R , Clapham-common.—Dated 8rd November , 
Oe 
According to this provisional specification oP ag ages steam cylinder 
e 


adapted to a portable bed plate or frame is m to give reciprocating 
= toasaw. Steam is supplied by a flexible pipe from a portable 
er, 


a of the Jorring 
irdly, a particular kin 





$824. Bioyies, R. G. Jack, Hampton Court.—Dated 3rd November, 1875. 

According to this provisional specification two road wheels of large 
diameti bet them and below their centres a seat for the rider. 
Beneath the rider's feet is an axis rotated by treadles. There are pulleys 
on this axis, which by means of driving belts actuate other pulleys fixed 
to the main wheels. The steering is effected by unclutching and retard- 
ing the lower pulleys. __ 

3825. Screws anp Screw Drivers, W. Knell, Farnborough.—Dated 3rd 
November, 1875. 

In constructing screws according to thia invention the inventor forms 
two or more slits across the head of the screw, by preference two slits 
crossing one another at right angles ; and at the centre of the head he 
forms a hole downwards into the stem of the screw, The screw driver he 
forms with corresponding blades: or edges, and with a projecting point at 
the centre, 

83826. Gas, S. Cornforth, F. Ratcliff, and W. H. Ratcliff, Birmingham.— 
Dated 3rd November, 1875. ; 

This invention consists in effecting the combustion of the coal in the 
retort by means of a jet of steam and air, or.s jet of hot air. The heat 
for the decomposition of the coal is generated within the retort, the retort 
having a perforated false bottom on which the coal ia supported, there 
being sufficient space between the false and true bottoms of the retort to 
permit of the ready passage of the combined steam and air into the retort. 
A pipe opens into the space described, and the top of the said pipe 
external to the retort is furnished with a steam jet delivering steam at 
high pressure. The steam jet carries with it a current of air drawn in at 
a cross pipe on the main pire. The combined jet of steam and air passes 
through the perforated false bottom into the ignited fuel on the said false 
bottom, and thereby maintains sufficient combustion in the lower part of 
the to effect the plete d position of the other portion of the 
coal, and thus to produce combustible gas. 
3827. Meters, 7. Mathews, Whitjfeld-street.— Dated 3rd November, 1875. 

This invention relates to apparatus employed for measuring gr ascer- 
taining the quantity of water or other fluid flowing through a pipe or 
like passage, and it has for its object chiefly the obtaining greater 
simplicity in the construction of the apparatus without im ng ita 
efficiency, whereby its cost is reduced, and it is less liable to be put out 
of order than when the complicated arrangements of mechanism 
frequently adopted are employed. 

8828. Rotary Enaines, A. Vacherot, Battersea.—Dated 8rd November, 
1875. 








This invention relates more particularly to rotary engines to be driven 
by steam, water, gas, or other fluids, but it is also applicable to pumps 
and similar rotary apparatus, and it has for its — simplifying the 
construction of the apparatus without impairing its efficiency, and thereby 
obtaining an —— economigal in its cost and working exceedingly 
compact, not liable to get out of order, and possessing great durability. 
$3829. Turasuixc Macuines, C. J. Barnes, Werrington. —Dated 4th 

November, 1875. 

The inventor balances a board held within the feeding mouth of a 
Games machine by means of two rocking levers each acted upon by 4 
spring within the beater casing, and hinges another board to one side of 
the feeding mouth which rests upon the first board ; these beards upon 

bt pressure fall down, close the mouth, and cover the beaters, pre- 
venting them injuring the attendants. 
3830. a wong Corks, J. Howard, Upper Thames-street.—Dated 4th 
Ni ber, 1875 





attending the renewal of ta es upon the necessity, in nearly 
every case, of not only shutting off the supply at the point where a tap 
is to be removed, but at many ye A te with stop valve is inter- 
rsa between the end of the pipe and tap; this boss with valve 

ing so made that it may be screwed into or be soldered to the pipe by 
one end, and that the tap may be screwed into the other, the screwing 
in of the tap causing the opening of the valve within the boss, and the 
unscrewing of the tap permitting it to close. 


3814. Rivetine, PuNcHING, AND SHearina, H, MacColl, Glasgow.—Dated 
8rd November, 1875. 

This invention consists in ease eg between two of a ram, 
through which the strain is transmitted to the riveting die, or punch, or 
shearing cutter, a confined s; filled with aliquid which has access to 
a loaded valve. As long as the strain transmitted does not exceed what 
corresponds to the load on the valve, the liquid in the confined space 
simply acts as a solid part of the ram, but on such strain being exceeded 
—from excessive resistance or otherwise—a part of the liquid passes 
through the loaded valve and thereby relieves the excess of strain. 


3815. Puoroorarss, 7. L. Taylor, Chester.—Dated 3rd November, 1875. 
This invention relates to that class of press wherein the burnishing or 
iisbing is effected by ing the photograph or card between a revolv- 

ng cylinder and a burnishing bar, the object of the said invention being 

to prevent the formation of lines across the photograph, which frequently 
occurs with presses as hitherto constructed, and to allow for varying 
thicknesses of cards or mounts, which has also been a source of injury to 
or even destruction of the photograph. 

3816. ome SuNKEN Vessets, A. Fryer, Manchester.—Dated 3rd Novem- 

ber, 1875. 

This invention consists principally in attaching by hydraulic pressure 
a series of suckers to the sides of the vessel. Te thtes anders caissons 

rtly filled with water are lowered and attached, and the water contained 

n these caissons being pumped out and replaced by air will raise the 
vessel to a certain distance from the bottom. Cables are then passed 
under the ship's bottom and attached to other submerged caissons, into 
which air is then forced ; the effect of which will be to float the sunken 
vessel to the surface. The invention also comprises a structure which 
being supported on partly submerged vessels will not be affected by the 
waves to any = extent, and from this structure, which is moored 
above the sunken vessel, the operations above described are carried 
on. 

8817. Grinpinc Macuinery, H. Reid, Doveholes, and H. A. Hubbersty, 

Burbage.—Dated 8rd November, 1875. 

The features of novelty in this invention consist in making the grind- 
ing surfaces of cast iron, the cutting edges being by preference formed 
in strips of chilled cast iron imbedded in grooves or furrows formed in 
the faces of the cast iron grinding wheels, and so disposed therein as to 

sy « rs-like action, and thus more perfectly to perform their grind- 
ing functions and to be more durable than the burr stones at present 
used for such grinding operations. 

3818. Friction Ciurcues, J. Imray, Southampton-buildings. --Dated 3rd 

November, 1875. 

This invention relates to friction clutches for the purpose of clutching 
a wheel to a shaft when turning in the one direct and releasing it 
when turning in the opposite direction. This is effected by mounting 
the wheel loosely on the shaft between two collars fixed thereon close to 
the one but at some distance from the other, and introducing between the 
wheel and the farther collar a ring and a set of longitudinal bars which 
lie a little obliquely to the axis of the shaft. When the wheel is turned 
in the one direction the obliquity of the bars is increased, und the wheel 
is then free to turn on the shaft ; but when the wheel is turned in the 
opposite direction the bars are brought to a position more nearly el 
to the axis, so as to squeeze the wheel between the ring and co 
ducing friction, which causes the shaft to turn with the wheel. e 

ing surfaces may be coned or circularly ons A like construc- 
tion applies to a handle or lever on a shaft or spindle, as for a ratchet 
brace, a silent feed, and like purposes. 





$819. Terrace Dwetiine Hovsrs, W. Palliser, South Kensington.—Dated 


8rd November, 1875. 

This invention consists in aevuing the princi staircase of a 
terrace house with a straight flight carried in the along the part 
wall and turned into a well stairs in a lean-to at the back, thereby avoid- 
ing the loss of space usually incurred in such a house by the stai 


This invention has for its object improvementsin apparatus for sorting, 
selecting, or separating corks or cork squares of various mixed sizes into 
selected separate lots of equal size. 
$3831. Cansurettina AtmospHeric Arr, H. Hahn, Lombard-street.—Dated 

4th November, 1875. 

This improved apparatus consists of a carburetting chamber surrounded 

by a feed tank in which the gasoline or other hydrocarbon substance is 








maintained above the feed into the carburetter by at pheric 
ressure, so that a regular automatic feed is obtained by the oil in the car- 
uretter, and the carburetter is provided with an inlet pipe projecting 


below the oil inlet. 
3882. Fasteners ror Banps, W. S. Mappin, Twickenham.—Dated 4th 
November, 1875. 

This invention relates to fasteners for ribbons and the like, made of one 
piece of metal for the sake of simplicity, cheapness, and durability. A 
piece of sheet metal is cut or punched with a hole in it, and tongues 
which are bent over so as to form oc through which the ribbon to be 
fastened is inserted, and where it is held by the spring of the loops. A 
similar form of fastener is made from a piece of wire bent so as to form 
loops interlacing with one another, through which the ribbon is passed, 
being held therein by the spring of the wire tending to separate the loops. 
38338. Covrtines ror Fire Hosr, @. Macartney, Greenock.—Dated 4th 

November, 1875. 
This invention consists in introducing a cupped washer to act asa 
king between the two parts of the ht 4 combired with an 
mproved contrivance for locking the parts. This cuntrivance consists 
of a pair of pins screwed through diametrically opposite lugs on one part 
of the coupling, so as to catch on a projecting ring or shoulder formed on 
the other part. 
3836. Sream Borters, M. J. Roberts, Bath. —Dated 4th November, 1875. 

This provisional specification describes giving sufficient velosity and 
inertia to the steam, and the water and dirt rai therewith to enable the 
water and dirt to separate themselves from the steam. An apparatus 
resembling a centrifugal drying machine is described for this purpose. 


38386. Pitep Fasrics, W. Brookes, Chancery-lane.—Dated 4th November, 
1875. 





This invention relates to improvements on No. 1357, 1878. In some 
cases a series of needles and cutters may be used; it is ferred to 
employ only one needle and cutter to sever the surface threads, and 
successively to operate upon each line of weft threads in the fabric. The 
needle which is formed in front so as readily to penetrate under the weft 
threads is made from a strip of steel or two strips of steel joined together 
and affixed at its or their rear end to a plate or holder, by which it is jointed 
to an adjustable lever supported by the frame of the machine, In the —— 
side of the said needle is a longitudinal slit or slot, in which revolves the 
edge of a rotary cutter moun above the needle on a supporting plate 
afixed to the needle holder. The said rotary cutter is petuated ya 
disc wheel affixed upon it, the teeth of which disc wheel take into the 
teeth of another disc wheel receiving motion from a grooved pulley and 
gut cord or other suitable means. The ends of the fabric to be operated 
upon are sewn together so as to form an endless band, or the ends of the 
said fabric may be stitched on toa se ite piece of cloth, thus leaving 4 
space between them. By this means the end of the rib being cut will pe 
in close propinquity to the beginning of the next rib to be ee pgm upon. 
The fabric is mounted upon two drums or rollers actua as uired. 
A table supports the fabric under the needle and cutter, and may 
be br with a magnet to guide or attract the needle. The needle 
and cutter are mounted above the said table and actuated so as to bring 
the needle and cutter successively into a line with each of the ribs to be 
severed. A small grooved roller in front of the needle point serves to give 
the required tension to that rib of the fabric then being. operated upon. 
When the fabric to be operated upon ists of ribbed velveteens or 
other like fabrics, in which any slight irregularity in the velvety surface 
would not be remarked, a series of any suitable number of needles and 
cutters may be placed side by side so as simultaneously to operate on the 
fabric. An electric current may be made to indicate the fact of the 
needle point piercing one of the two surfaces of the fabric. 

3837. Morticina Macuines, S. Steel and R. Steel, Leeds.—Dated 4th 
November, 1875. 

Sliding bracket on spindle secured by pin carrying sliding blocks slid- 

ing in the hand lever, thus dispensing with connecting rods for coupling 








trenching on the principal rooms, and also providing convenient acceas 

to back rooms. 

8820. Breecu-Loapine Fire-arms, J. H. Palmer, Sparkbrook.—Dated 3rd 
November, 1875. 

The new features of this invention consist of the direct action of the 
block upon the hammer by means of a cam movement, thus dispensing 
with an intermediate piece, and the direct action of the block upon the 
extractor ~ A means of a cam movement ; and also by placing the axis pin 
of the block on a vertical line drawn through the centre of the barrel and 
below the barrel, thus forming a great support to the rear of body in 

ing the recoil. 
3821. ConvertipLe Garment, S. M. Moschcowitz, Paris.—Dated 3rd 
November, 1875. 

The invention consists of a convertible pane which may be wor 
either asa waterproof jacket and tunic polonaise and cloak at pleasur 
by merely buttoning the parts together in various ways. 





the , particularly applicable to hand morticing machines. 


3838. Gas, W. White, Abersychan.—Dated 4th November, 1875. 

This invention has for its object the application of means whereby the 
retorts, when in action, may be nearly or entirely relieved from pressure 
of the due to the dip in the hydraulic main when dip pipes as 
ordinarily constructed or arran; are ployed, and ists in attach- 
ing to the upper part of the hydraulic main, at any convenient part, a 
horizontal pa or tube running either the whoie length of the retort 
benches, or divided into sections, each having a communication with a 
conducting main leading to the condenser or other apparatus. To each 
dip pipe is fixed a box or chamber containing a flap valve liarly 
Minow end hung Loe fey on ra the eapreanes| and from this 

r is a vertical tube or pipe ma. upper part of the di 
to the horizontal pipe before mentioned. Each own pe is furnished 
with a cock having a suitable lever for o and ¢ ig the same. 
The valve may if preferred be to the dip within the 
hydraulic main. The hanging flap valve as before described may also be 
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used with advantage for automatically regulating the ve in street 

eae Gotudentdeammmasieel, haan e lid, and into 

which the ends of the main are fixed, the valve weighted or adjusted 

80 as to give the requisite 

— wea Knives, G. H. Andrews, New Brentford.—Dated 4th November, 
1875. 

Table knives constructed with removable and comparatively short 
blades fitting or adapted to a stock or compound or prolonged handle. 
3840. Impantinc Motion to THe Grate-BaRs or Furnaces, 7. Holt, 

Rochdale, and J. Schofield, Littleborough.—Dated 4th November, 1875. 

The fire-bars rest upon bearers which can be rocked, and which then 
lift the bars, being formed to lift the alternate bars when rocked in one 
direction, and the intermediate bars when rocked in the other direction. 
a are rocked self-actingly when the furnace door is opened or 
shut. 


3841. Fornaces ror mie Desiccation or Coa, W. Jackson, Peckham.— 
Dated Ath November, 1875. 

The inventor constructs a furnace instead of the ordinary furnace where 
the coal or fuel is thrown on the fire or furnace bars, and he adopts a 
system similar to that used in the manufacture of gas. He arranges a 
retort to hold coal or fuel for producing gas ; he constructs under it a fire- 
place to produce heat which he supplies with the coke or breeze obtained 
from the retort. The gas is passed from the retort through water in a 
tank to separate the tar from it and through a purifier for lighting and 
ordinary purposes, but the great object of the invention is to pass the gas 
into a reservoir cast on to the front and back of the furnace, or it may be 
separated therefrom, by which means he is able to mix in large proportion 
the atmospheric air to be consumed with the . He affixes a pipe to 
act as a conductor of the air in such a position as to heat it, this uses up 
the waste heat after it has done its work, and he introduces it into the 
reservoir in its hot state by means of a cap placed on the mixer for the 
introduction of air alone. For cooking moe he constructs an oven 
portable or fixed as may be required, with a hot plate, and by a similarly 
constructed reservoir he completes his apparatus for this purpose. 

3842. Propeciinc Navicaste Vesse.s, F. Daves and S. Wilson, Liver- 
pool.— Dated 4th November, 1875. 

This invention relates, First, to a novel arrangement of parts con- 
stituting a high and low pressure or compound steam pumping engine. 
Secondly, to the application of such steam pumping engine to propelling 
navigable vessels. Thirdly, to an arrangement of parts constituting con- 
densers to be used with such steam pumping engines, whether such 
engines are used for —— purposes or otherwise. Fourthly, to a 
wd arrangement of spiral pipes or tubes in a steam generator, or 

er. 
3843. Sror Vatves, W. C. Stiff, Birmingham.—Dated 4th November, 
1875. 

According to this invention the valve is opened and closed by a sliding 
motion, the opposite edges of the sliding valve working in inclined 
grooves or ways in the valve chamber. By means of the said grooves or 
ways the valve is pressed wee and lifted from its seat at the proper 
times, and the face of the valve on the opening and closing movements is 
kept from contact with the wall of the valve chamber and wear pre- 
vented. The valve is worked by an arm on a rocking shaft, the latter 
being moved by a lever on the outside of the valve chamber. By the 
engagement of the arm described with horn-shaped pieces on the back 
of the valve, the motion of the said arm gives a corresponding motion to 
the valve, the valve when closed being pressed down and held to its seat 
by a cross bar on the actuating arm. Instead of the arm described, the 
valve may be worked by a toothed sector taking into a rack on the back 
of the valve, and the valve may be pressed to its seat by a cam on the 
toothed sector. 

3844. Wasuinc Woot, H W. Whitehead, Holbeck, and F. H. Wright, 
Halifox.—Dated 4th November, 1875. 

This invention consists in taking the fibres out of the trough or bowl 
by means of an endless delivery apron, composed of a series of bars 
linked together. On the top of every second or third bar is fitted a 
peculiar shaped carrier or elevator formed or placed in a position so as to 
act upon the fibre and prevent it slipping backwards when being drawn 
from the trough along the incline formed by the endless apron. The 
Second part of this invention is an improvement on the class of chain 
that was in use before the existing style of self-acting forks came into 
operation for carrying the wool or fibre from the feed end of the trough 
to the endless sheet previous to being delivered to the squeezing rollers. 
3845. Servo-Morors, A. M. Clark, Chancery-lane.—Dated 4th November, 

1875. 

This invention relates to improvements in servo-motors forming the 
subject of letters patent granted to the present inventors, and consists, 
First, in novel arrangements of controlling gear operated through the 
medium of differential gearing ; Secondly, in novel arrangements of 
eontrolling gear operated through the medium of spiral drums ; Thirdly, 
in novel arrangements of continuous rotary servo-motors ; Fourthly, in 
means for acting directly on the controlling gear; Fifthly, in means for 
controlling at one time a number of continuous rotary or other servo- 
motors. 

3846. Empossine anp Giazino Leatuer, R. Lee, Philadelphia.—Dated 
4th November, 1875. 

This invention has for its objgct the embossing and glaring of leather 
and other material, and the mechanism employed for effecting the pur- 
pose comprises a disc or face plate, to which is attached one end of a 
vibrating arm or lever, to the other end of this arm an upright lever or 
arm is attached, forming a joint or hinge and vibrating on a fulcrum at 
the other end. 

8847. Wasninc Macuines, A. W. Turner, Birmingham. — Dated 4th 
November, 1875. 

The said invention consists in constructing and combining the parts of 
a machine for washing, wringing, and mangling clothes, linen, and other 
articles in the following manner. 

3849. Feepinc Steam Borers, J. Cleminson, Westminster.—Dated 5th 
November, 1875. 

The novelty in this case consists in placing a forcing apparatus at a 

lower level than thé hot water tank, so that the water can flow into its 


~ appropriate cylinder by gravity. Also in providing a cylinder or cylin- 


ders with one division or cylinder smaller than the other, and provided 
with proper pipes, cocks, and valves, the smaller cylinder being for the 
water and the larger one for steam, so that the steam may the more 
certainly expel the water from the smaller cylinder into the boiler. 
3850. Gas, J. 7. B. Bennett, Aston.—Dated 5th November, 1875. 

On each of the lower sides of the retort the inventor forms through the 
substance of which it is made two holes running in a longitudinal 
direction, commencing at the front and terminating a short distance 
from the other end; connected with these are smaller ones leading into 
the retort, these are for supplying the retort with air when it is desired 
so todo. Upon the top of the retort is a groove for a pipe to supply hot 
blast or air froma heat box into the chamber. Upon the two upper 
sides of a retort constructed according to this invention, and at a con- 
venient distance from the front, are two holes of suitable size, which con- 
nect the retort with the chamber in which it is placed when at work : 
these can be opened or closed as desired by suitable dampers. i 
3851. AcricuLTuRAL IMPLEMENTS CALLED CoL.ectors, H, Lander, Mere. 

—Dated 5th November, 1875. / 

onstructing the teeth jointed so that they may rise and i 
inequality of the ground. poe ly 
Cae. mane Sutps’ Boats, J. Leeman, Aberdeen.—Dated 5th November, 

Siv. 

The object of the invention is to effect the self-releasing of ships’ hoats 
from their suspending means on their coming into contact with the water! 
into which they are to be lowered. For this purpose a float or chamber} 
on contact with the water, acts on the releasing tackle to release tl 


—— — W. Brownhili and T. H. Smith, Walsall.—Dated 5th Nover 

The object of this extension of the patents Nos. 3368 and 3577, both of 
the current year, is to connect with the processes therein described the 
use of new appliances, whereby the tubes so formed are not only greatiy 
expedited in the time of production, but also partake of a higher order 
of finish and regularity. 

—- ee Foc Sienats, J. R. Wigham, Dublin.—Dated 5th Novem- 
T, fo. 

This invention consists in mounting in a trunnion joint on the summit 
of a vertical pipe, a trumpet-mouthed casing inclosing a siren, which is 
sounded by the passage of steam or other fluid under pressure, so as to 
constitute an audible signal. The supply pipe is provided with a 
rotating valve worked by gearing, so as to vary or interrupt the note, 
which can be directed towards any quarter by turning the trumpet 
mouth on its trunnion in the desired direction. ‘The pipe constitutes a 
stand for the whole apparatus. 

3855. Worts, J. Wilson, Glasgow.—Dated 5th November, 1875. 

The improved apparatus is fitted within a cylindrical mash tank or 
similar vessel, and consists, according to one modification, of a central 
vertical tubular shaft << ee in a footstep bearing, and having its 
upper end entered through a stuffing box into a casing with which one or 
more inlet pipes communicate. Near the lower end of the vertical 
tubular shaft a pair of diametrically opposite pipes branch out, and are 
curved, so that their open outer ends are directed tangentially in oppo- 

ite ways, as in what is known as “Barker's mill.” Steam is admi 
the central shaft, and issuing from the lower pipes causes them and 
Ba eet we dy > weeny mg hn a time mixing the contents of the 
em up ¢ boiling point. Cold water or air can 
fterwards be introduced in the same way 0 cool the materials. 


3856. Pravorortes, J. C. Ward, Haverstock-hill.—Dated 5th November, 
1875. 


First, a new system of so disposing the ordinary stringsof instruments 
of the pianoforte kind by them alternately on the two sides of 
the frame, that without the addition of any extra strings (which has 
been done by other inventors) a perfectly balanced tension obtained 
upon the frame, and its entire strength utilised in the maximum degree. 
A reduction being thereby effected of over 60 per cent. in the amount o! 
material requisite for the construction of a frame calculated to take the 
strain of a given number of strings. Secondly, the adaptation of a con- 
certina key board to instruments of the pianoforte, harp, or 
zither kind, and the use of studs instead of pianoforte keys. Thirdly, 
the use of novel appli for adapting the pianoforte key board to 
instruments wu it, oblique, or horizontal, in which the strings are on 
both sides of rame or otherwise, not on the same plane where the 
hammer strikes. Fourthly, the use of india-rubber for the making of 
harmonic stoppers, jacks, and hinges, and an improved appliance for 
stopping harmonics. Fifthly, the construction of an action in which the 
hammer stalk and head are made of wire in one piece, the butt being 
dispensed with, and in which the communications are effected chiefly by 
wirework, and the relative positi of the h 3 and the key rendered 
immaterial. Sixthly, the fitting of a wire hammer stalk and a loon for 
connection with the action into a hammer butt in one operation. 
Seventhly, the construction of a new instrument called ‘‘ The Harmonic 
Seraphlute,” in which the above novelties are embodied ; together with 
Eighthly, a system of combining soundboards and ornamental case 
in one. 

3857. Wer Gas Meters, J. Urquhart, Manchester, and W. W. Andrews, 
Kinasland-road.—Dated 5th November, 1875. 

The First part of these improvments consists in either making orifices in 
the partition which divides the front or float chamber from the drum cham- 
ber, so that the gas in both has free access to each other, or by eteenins 
only such portion of the partitien as is necessary to support the shaft an 
other parts of the instrument, or by removing the partition altogether 
and substituting strips or bars of metal so as to maintain the parts depen- 
dent thereon in proper position. The hollow cover which is ordinaril 
placed in front of the drum is removed and fixed to the back thereof, 
and a bent tube is inserted within the cover, the said tube being made to 
stand as high us the cever when revolving will permit. One end of this 
tube is, as before stated, within the cover, the other end-is inserted into 
a tube or conduit which conveys the gas te the outlet of the meter. Into 
the outlet tube or conduit is fixed a small pipe which leads to the front 
of the meter, and will carry off any condensation that may be deposited 
therein. The Second part of these improvements consists in making the 
inlet tube of a bent form, the bottom edge forming the seat for a valve 
fixed to a rod, the opposite end of which terminates in a float. The rod 
being pivoted at a certain distance from its extremity, the valve will 
rise or fall in accordance with the position of the float and level of the 
liquid. The Third part refers to a means for preventing gas from enter- 
ing the index-box, and ists in the application of a stuffing-box of a 

culiar form to the upright spindle that communicates motion to the 

index. The Fourth part of the invention has reference to improvements 
upon Sanders and Donovan's patent compensating meters, and consists 
in bending the gas inlet tube so that its bottom edge shall be opposite a 
valve so pened that by the action of the float operating through two 
rods or arms the valve may be opened or closed in accordance with the 
position of the float. And the Fifth part of the invention refers to the 
same class of meters, the improvements being effected by making the 
float of a wheel or drum metal, and corrugating its surface so that the 
float is less liable to corrode or collapse. 

3858. Reoutatinc Steam Brakes, 7. Pasfield, Kate's-hill, Dudley.— 

Dated 5th November, 1875. 

These improvements consist substantially in having the valve for the 
admission of steam to the brake cylinder and the valve for exhausting the 
steam from the same, so arranged and connected together by suitable rods 
or other gearing that whatever force is applied to the steam supply valve 
to open it and allow steam to enter the cylinder, an equal force shall be 
applied to the other valve through which the steam escapes, so that a 
pressure of steam just sufficieut to balance these valves is maintained in 
the brake cylinder. 

3359. Trimminc Lawns, M. G. Lloyd, Camolin, Ireland.--Dated 5th 
November, 1875. od 

The machine consists of a frame supported by a pair of carrying wheels 
made fast to a live axle, which also carries a circular cutter, in the rear 
of which is a share to give a horizontal cut. 

3860. InpicaTine THE INTENSITY OF RapiaTion, W. Crookes, Mornington- 
road,— Dated 5th November, 1875. 

This invention relates to a method of obtaining mechanical movement 
by means of the rays of light, heat, or actinism. For this purpose a thin 
surface of pith, paper, aluminium, or other light material with the surface 
suitably prepared with lamp-black is suspended to the end of a torsion 
thread of glass. . 
som. _ Horn, W. R. Lake, Southampton-buildings.—Dated 5th Novem- 

er, 1875. 

The said invention consists, First, in the combination of a horn or 
trumpet with a siren valve, through which steam or air under pressure 
is driven to produce sound. Secondly, in the combination of the said 
siren valve with driving or rotating mechanism, whereby certain tones 
may be produced. And, Thirdly, in the combination of the horn or 
trumpet and siren with a suitable valve motion or cut-off by which 
regular intervals of sound may be produced. Also in the combination of 
the above recited several parts with a steam generator. 

3862. Composition, 7. Jenks, Birmingham.—Dated 5th November, 1875. 

The novelty of this invention consists in the combination of the 
different ingredients used, particularly of the combination of the dis- 
solved leather with india-rubber, which has not previously been done, 
and which bears consideraly upon the qualities of the material orsubstance 
produced. The composition possessing an extraordinary capability of 
receiving delicate and artistic impressions, great hardness combined 
with toughness, retains its colour, does not affect the colour of goods 
placed with it, and has no smell or unpleasant odour. 

3492. Securtnc Hanpies to Brusn Heaps, J. Peel, Bradford.— Dated 
8th October, 1875. 

In the back of an ordinary brush or broom head made of wood or any 
other suitable material, the inventor has a conical hole, in which a 
threaded screw is chased the length of the hole; the end of the rod or 
handle is turned to the same taper, and a corresponding screw chased, 
which, when screwed into the head, the same is secured quite safe, 
3594. RerriGERATING AND VENTILATING, W. Pate, Burnley.—Dated 16th 

October, 1875. 

This specification describes a simple and effective refrigerating appa- 
ratus. It consists of a box with hollow sides, having a shelf in its upper 
part for ice. The top is covered with a porous cloth. The air descends 
through this, past the ice (getting cool at this point) among the things to 
rae refrigerated, then up the hollow sides and out of the slits at the 

Op. 











. Bonpiy Net Macutnes, J. G. Newton, Old Radford, Nottingham. 
—Dated 6th November, 1875. 

The inventor attaches a gut, cord, or chain, to the spring end of each 
bar employed in the machine, and after passing the gut, cord, or chain 
over a pulley, attaches it to a weight or else toa spring secured to the 
floor, thereby saving considerable space occupied by the horizontal spring 
frame heretofore employed. 

3864. Currine Coat, R. Munro, Forfar.—Dated 6th November, 1876. 
P In carrying out the invention the holder is formed with a conical recess 
or socket on its face, and a hole is bored through from the bottom of the 

nical recess to the back of the holder. The cutter is in the form of a 

ollow or solid cone or conical frustrum, and is formed with a nipple or 

sutton on a short shank at its small end, which button is adapted to 
engage in a kind of internally grooved cup formed in the end of a holding 
spindle, which is entered through the hole in the holder. The cup end of 
the holding spindle is slit diametrically, so that the two halves can 
spring a little to or from each other, and when the button of the 
cutter is forced in, it opens the halves and they-then close on it. 
3865. Macuixe Toots For Grinpine, J. B. Handyside, Glasgow.—Dated 

6th November, 1875, 

This invention, which relates to the grinding or finishing of metallic 
surfaces, is supplementary to No. 1702, of 1875, and the improved appa- 
ratus is designed more especially for the application of wheels of consoli- 
dated emery, ~q 2 in some cases grinding wheels of other materials 
may be used in it. ¢ present invention comprises a general tool grind- 
ing arrangement, a second for grinding screw taps, a third for remov- 
ing the rough edges of steel rails, a fourth specially adapted for grinding 
small tool cutters, a fifth for grinding the teeth of wheels, and a sixth for 
grinding conical lathe centres. 

8867. Steam Pumps, M. Neuhaus and J. EB. Hodgkin, Queen Victoria-street. 
—Dated 6th November, 1875. 

This invention relates more atetnty to that description of steam 
pump or apparatus for raising liquids in respect of which letters patent 
were granted to Charles Henry Hail bearing date 1st October, 1872, 
No, 2885, and to John Wyman Blake bearing date June 2nd, 1875, No. 2026, 
and it has reference partly to the valves employed in the apparatus, an 
important object in the present invention being the constructing and 
arranging the valves and their seats and the parts in connection therewith 
in such a manner as to admit of the valves and valve seats being removed 
and replaced by others of different construction to suit the nature of the 
liquid to be elevated or for any other 7 purpose. The invention 
also embra other impr its in the before-mentioned apparatus 
designed to increase its efficiency. It may also be applied to other appa- 
ratus of a similar character in which the steam is brought into actual 








contact with the water or other liquid without the intervention of a 





piston, and parts of the invention are also aj ble to valves to be 
~ omieai other purposes independently of pumps of this descrip- 


8871. Tose Storrers, C. Mace and J. Brewster, Sunderland.—Dated 6th 
mis a ation describes a tube stopper composed of a rod formed at 
ca a com ofa 
one end with a head and with a jointed washer in rear of it; the jointed 
washer can be = through the tube and afterwards opened out and 
against 





by the the tube end; the rod is for this 
rawn back by a nut wing on to its opposite end and 
another washer in between it and the tube. 


3872. Pumps, A. B. Fraser, Liverpool.—Dated 6th November, 1875. 

A — according to this invention consists of two work- 
ing barrels arranged in a casting with a suction box on one side and a 
ee and discharge box on the other side. The bottom of the eo 
consists of a vacuum chamber and foot box, which communicates wi! 
the suction pipe and also with the foot valve of the valve box. The valve 
box communicates with the bottom of the barrels forming the pumps, 
one of which has a solid ram or plunger, and the other a bucket. 1 
valve boxes provided with a discharge or delivery valve, which may be 
placed near the top of the box or chamber. The suction box or chamber 
is provided with a removable cover, the suction pipe or branch leading 
from the ship's hold, or otherwise coming up gh the suction 
chamber to « point near the top thereof. Between the suction pipe and 
the sides of the suction chamber there is fitted a guard or grid. 

8875. Srram Evotves, F. Pearn and 8. Pearn, Manchester.—Dated 8th 
November, 1875. 

First, it consists in placing the crank shaft on one side of the piston 
rod which is connected by links with a rocking lever to which the con- 
nected rod for the crank is jointed. The valve box is in an 
oblique line from the valve box to the axis of the crank shaft. Secondly, 
it consists in the mode of connecting or jointing open connecting 8 
with the ram of steam pumps where the ram is actuated directly and 
the crank shaft is at the extreme end of the ram case. The joint of the 
connecting rod is fitted into a gap in the upper part of the ram in which 
there is a piece tightened by a cottar and secured by a bolt. 

8880. Carpinc, W. Morgan-Brown, Southampton-buildings,—Dated 8th 
November, 1875. 

This invention consists in providing the dressing cylinder with inde- 
pendent rotating cylinders garnished with chiendent fibres of w 
and metallic pins. 

8894. Hose Pier Coupiinas, W. Morgan-Brown, Southampton-build 
ings.— Dated 10th November, 1875. 

This invention consists in coupling hose by means of outer ri 
enveloping the hose and inner rings thrust within the hose, and in the 
mechanism for forming said rings one within the other to hold and retain 
the hose between them, such outer rings having outside screw couplings 
for making the junction of different lengths of hose. 

83895. Raw Hine Suoe Tip, W. Morgan-Brown, Southampton-buildings.— 
Dated 10th November, i875. 3 

This invention consists of a new and improved tip or toe-piece for the 
uppers of boots and shoes, consisting of a piece of raw hide dyed and 
moulded to the required shape. 

8896. Sewinc Macuines, W. Morgan-Brown, Southampton-buildings. 
—Dated 10th November, 1875. 

This invention consists in the combination of a circular baster plate or 
ring on which the stuff to be united is impaled on projecting pins with a 
sewing machine, by which the ends of fabrics for manufacturing purposes 
are united. 

3935. Fasrenrnc ror Siipine Sasues, G. Edwards, Brompton-road.— 
Dated 12th November, 1875. 

First, it is self-fastening. Secondly, it is “‘ burglar proof,” it being 
impossible to unfasten the latch from the outside. Thirdly, when 
fastened it keeps the meeting bars of sashes together. Fourthly, the easy 
manner in which the latch is unfastened from inside. 

4077. Loom Suurties, W. Morgan-Brown, Southampton-buildings. — 
Dated 24th November, 1875. 

This invention consists in applying to the cop on the spindle a coiled 
spring to obviate the concussion, in attaching to the ends of the shuttles 
a yielding metal point, and in enlarging the ends of the slot in 
the spindle. 

4123. Sewmnc Gtoves, W. Morgan-Brown, Southampton-buildings.— 
Dated 27th November, 1875. 

This invention describes a glove sewing machine, in which the thread 
catcher or hook works horizontally and witbout a brush, in combination 
with a lever carrying thread over the material, the needle making first a 
stab stitch and then a cast stitch. 


1874. Anatyzinc Musica Impressions TELEGRAPHICALLY, @. T. 
Bousfield, Sutton.— Dated 4th May, 1876. 

The claims to this complete specification are—First, the improvement 
in the art of telegraphically transmitting composite tones hereinbefore 
set forth, which consists in working a closed circuit with a continuous 
current from a main battery, portions of the whole of which current are 
thrown into vibration at will by the transmitters. Secondly, the im- 
provement in the art of telegraphically transmitting and analysing com- 
posite tones hereinbefore set forth, which consist in working a closed 
circuit with a continuous current from a main battery, ng of the 
whole of which current are thrown into vibration at will by the trans- 
mitters, each set of vibrations being audibly reproduced by a correspond- 
ing receiver. Thirdly, the combination, substantially aé hereinbefore set 
forth, of a series of transmitters, each operated by a local battery, a main 
battery, an electric circuit, through which a continuous current flows 
from said battery, and shunt or short circuits between the main battery 
and transmitters. Fourthly, the combination substantially as herein- 
before set forth, of a series of transmitters, a main battery connected 
therewith by short or shunt circuits, a closed electric circuit through 
which a current continuously passes from the main battery, and a series 
of analysing receivers included in the circuit. Fifthly, the hereinbefore 
described art of transmitting musical sounds telegraphicaliy by repro- 
ducing such sounds at the receiving end of the line by means of a 
vibrating reed and a sounding box of correspoading pitch. Sixthly, the 
combination, substantially as hereinbefore set forth, of an electro-magnet, 
a vibrating reed, and a sounding box of corresponding pitch, united at 
the receiving end of an electric circuit. Seventhly, the combination 
substantially as hereinbefore set forth with an electric circuit of a series 
of electro-magnets, a series of vibrating reeds producing musical tones of 
different pitch, and a series of correspondently tuned sounding boxes; 
whereby each box is caused to sound its own note while rejecting all 
others. Eighthly, the vibrating reed constructed snbstantially as herein- 
before set forth with parallel sides and with recesses near its fixed end, 
whereby its tendency to vibrate in unison with tones other than its own 
is prevented. Ninthly, the combination substantially as hereinbefore set 
forth of an electric magnet, a vibrating reed, a sounding box of corre- 
sponding pitch, and a local circuit-breaking apparatus actuated by the 
vibrations of a column of air in said sounding box. Tenthly, the combi- 
nation \substantially as hereinbefore set forth of a sounding box, the 
column of air contained in which is thrown into vibration by tones trans- 
mitted through an electric circuit, an adjustable box or chamber across 
which a diap is stretched, and a local circuit-breaking mechanism 
mounted on said adjustable section. Eleventhly, the combination sub- 
stantially as hereinbefore set forth of a sounding box, nem. a local 
circuit, and a circuit-breaking lever vibrating more slowly than the 
diaphragm, by which said local circuit is controlled. 


1895. Aromisers, W. R. Lake, Southampton-buildings,—Dated 5th May, 
1876. 











This invention relates to certain improvements in atomisers, and con- 
sists, First, in the arrangement of the air valve, also in providing an 
atomiser with an adjustable nozzle, also in the combination with an 
atomiser of a hollow screw-shank passing through the stopper, also in 
casting in a single piece the hollow screw shank, the bulb support, and 
the portion between them, also in providing the central portion with a 
screw thread for the reception of the upper end of the liquid tube. 


1905. Woop Screws, W. R. Lake, Southampton-buildings.—Dated 5th 
May, 1876. 

This invention relates to the manufacture of that class of wood screws 
in which the threads are formed by cutting away the metal between 
them by a tool or chaser whose form corresponds with the space left 
between the threads. The said invention comprises the formation of the 
screws and the construction of the machinery. 

3866. Fasteners ror Purses, KR. J. 8. Joyce, Aldermanbury.—Dated 6t 
November, 1875. 

Spike projections are formed on side edges of body piece to pass through 
the purse, and bent down to secure piece in place. Pockets are formed 
in the sides for the reception of projections on hinged flap. ‘ 
3868. Looms, J. Butterworth, W. Dickinson, and C. Catlow, Burnley.—6th 

November, 1875, 

This relates to the use of improved means and ap’ tus for operating 
the cloth beam or roller of looms on which the cloth is woven, and to 
improvements in the crank journals of loom crank shafts, whereby the 
latter are rendered more durable. 

8873. Prore.tinc anp STEERING, J. H. Johnson, Luncoln’s-inn-field.— 

“ne 8th wegen ee 1875. ‘ _ 

is invention relates to a) tus for steering and propelling sailing 
vessels, and it consists in the employment of “4 ome sana screw 
arranged in a frame between the two uprights of the poop or stern posts 
in the apes where the propeller of screw ships is situate, which screw 
not only partakes of a rotary motion imparted to it by a small steam 


engine in order to propel the vessel when required, but is also capable of 
being turned at an angle so as to form an auxiliary apparatus fo steering 
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the vessel during tem) or in the case of the rudder breaking, or at 
other times if 


$874. Sewinc Macuines, H. Cocking, High-street, Camden Town.—Dated 
8th November, 1875. 

First, an adjustable moving handle pin or screw. Secondly, an improved 
stitch regula‘ screw. , a new mode of ob ng the groove 
or opening for the needle in shuttle race face, Fourthly, a newinvention 
for com: ting or making good the loss of material caused by wear of 
the saolle ter. Fifthly, new mode of lifting or extracting the shuttle 
from its carriage. 

8876. Fasrics anp Soar, J. 7. Way, Kensington.—Dated 8th November, 

1875, 


This provisional specification states that compounds in which phos- 
phoric acid is combined with alumina and soda potash, in the proportion 
of single equivalents of the two former substances to three or to four 
equi ts of the alkali respectively, have valuable detergent rties, 
and 8 ts the use of them in scouring wool and removing the gum 
from Also in the manufacture of soap. 

8877. Rawway Venicies, E. EB. Glaskin, Amherst-road.—Dated 8th 

November, 1875. 
According to this provisional specification the axle is divided at the 
centre, the two are held in a bearing or coupling with a spring inter- 
n their ends. A frame supports the bearing or coupling and 
attaches it to the axles boxes outside the wheels. 
3878. Curtine Pitz Faprics, W. Dean and A. Orrah, Huddersjield.—Dated 
8th November, 1875. 

This relates to improvements in the means of and apparatus for weaving 
and for cutting as woven in the loom or after removal therefrom, the 
velvets, woollen or cotton cords, or other pile fabrics, and consists, First, 
in the use of and weaving into the races of velvets, woollen or cotton 
cords, or other pile fabrics, two or more conductors or guide wires, or 
conductors or guide wi are cut into | and one end 
secured at a ite behind the healds, the conductors nce 
through healds and sley, and s secured in front of the 
beam. Secondly, the application of an improved gute or conductor for 
opening the races of pile fabrics before the weft pile iscut. Thirdly, the 
securing firmness of the shuttle box sides by means of metal plates. 
3881. Earninos, 7. Perks, Birmingham.—Dated 8th November, 1875. 

This tee mg ee me in jointing the fhe Jota Apo = “ey hy the 

‘or the of concealing joint, and pro g it from 
tho wenr at the coving drop or pendent part. It also permits the eye 
part of the drop to lie oa. against the back plate of the earring top 
and prevents the breaking of the joint of the earring wire. 


, ProsectiLes, A. M. Clark, Chancery-lane.—Dated 8th November, 
1875, 


This invention consists of a sy an ame of cylindro-conical or other form, 
with a cavity or chamber at the rear end to contain the fa 
cater which is enclosed either by turning down the end of the or 

rting a wud held in place by turning in the rear edges. A hole is left 
in the base of the ball for the entrance ofa striker to ignite thefulminate, 
which is also contained in the chamb 
$3888. Forminc Movtps ror Castine Sinkina Cytinpers, H. Fisher, 
Newcastle-upon-Tyne.—Dated 9th November, 1875. 
This invention relates to an improved mode of and apparatus for form- 
ing moulds for casting sinking cylinders, large pipes, &c., in such 
manner that the tubular patterns used in forming the moulds may, when 
the sand or loam has been moulded into the requisite form, be readily 
removed by lowering them into # e get for that purpose, the 
tterns being during such removal well guided so as to obviate risk of 
an tothe moulds. A portion of the foundry floor is excavated to a 
suitable re, and the lower level is — with pits excavated and 
built round with bricks, these pits being arranged to alluw of the mould- 
ing patterns being lowered into them after the moulds are formed and 
so situated that the foundry cranes will plumb the centres of the pits, 
overhead travelling cranes being preferred. This specification further 
describes imp’ arrang ts for building up the moulds and for 
facilitating the operations of moulding and the removal of the cases. 
os Denmenae Primina, W. Clark, Dunfermline.—Dated 91h Novem- 
, 1875. 

The novelty in this case consists, First, in suspending a number of 
wires or rods in the steam dome or steam pipe, so that the saturated 
steam shall have the particles of water in it arrested and returned to the 
boiler. Secondly, for the same object the saturated steam is caused to 
pass through water in a trap or syphon so as to wash out the particles of 
water carried up in priming. 

3886. Puppiinc Furnaces, R. S. Casson, Roundoak Works.—Dated 9th 
November, 


e 








This invention consists of improvements on or additions to an invention 
for which letters patent were granted to the applicant on the llth 
December, 1872, No. 3763, but parts may be applied to puddling furnaces 
of other constructions. The horizontal area of the fire-bars is diminished 
and a series of inclined or vertical fire-bars is added to the lower part of the 
front of the furnace, the quantity of air entering through these front bars 
being regulated by a hinged flap or door. The ash-pit is closed and a blast 
of air is delivered into it, which passes through the fire-bars to the burnin; 
fuel. The circular puddling chamber is built up of a series of curve: 
plates bolted together, resting on a flat circular bottom made in one or 
more parts. The bottom of the puddling chamber is supported upon a 
series of spheres or bells of iron situated in a shallow water dish. The 
sides and bottom of the puddling chamber can by this arrangement 
expand and contract on jg of temperature. A series of jets or blasts 
of air is delivered on to or below the surface of the iron in the puddling 


chamber to expedite the puddling operation. The waste heat from 
the —" chamber passes to a “dandy” or preliminary heating 
chamber. 


— spared Stone, W. Young and R. Brown, Ayr.—Dated 9th Novem- 


This invention consists principally in appl emery in a rigid or con- 
solidated form, and combined or not with 1 repr eb rey dressing, 


shay and cutting, stone, marble, slate, and similar materials, and 
for cutting or getting coal and other minerals. By employing emery in 
the manner indicated it is believed that many practical advantages will 
be obtained, that the hinery for treatin teedueneend oar materials 





will be less costly, and that the work will performed in a more expe- 
ditious, convenient, an tisfactory manner than by the machinery 
heretofore in use for similar purposes, 
3888. CoLLecTiINc Fares anv DisrrisutTine Tickets, D. S. Semple, 
Paisley.—Dated 9th November, 1875. 
This invention consists of a sloped receptacle, into which the money is 





named or equivalent processes. Fourthly, the production of certain 
special soaps, as tar soap, rots aa medicated and curative soaps, by 
combining suitable sy woe with the soaps or compounds made under 
the first head of this invention. Fifthly, the boiling or evaporating in 
vacuo, Tones alee a) : of the d used by sugar refiners ~ 
evapora’ at a lew temperature, sap pounds made accord- 

MD this in tion, the Iding of such soaps in tubes instead of 
frames, as also in tubes having thereon certain figures, devices, or con- 
figurations, made up of parts and capable of being opened and closed by 
mechanical means for the purpose of being emptied or filled; a peculiar 
construction of press for stamping bars of soap, provided with a feeding 
arrangement on the one side and a discharging and polishing arrangement 
on the other. These two last arrangements for moulding and pressing are 
applicable to other soaps. 


$892. Hearer ror Economisine Fue. anp Water, E. Taylor, Faversham. 
— Dated 10th November, 1875. 

The peculiar manner of dividing the passage of steam through the 
heater into three parts, and the novel construction of the strainers for 
separating condensed water from steam, and re-using it. 

3893. Lowerrxe, Deracuine, anp Hotstine Surps’ Boats, W. Richmond» 
Ely-place, Holborn.—Dated 10th November, 1875. 

The novelty in this case consists in the davit falls around a 
double roller, so that each fall runs out or is drawn in an equal length in 

e same e ; in carrying the said falls from the said rollers by sheaves 
and blocks along the ship's side and the davits to a come in the boat ; 
in uniting this coupling to the swivel eye of the lower block of the falls 

ted tongue, which tongue then drops into a slot in a yoke wat | 
bar of the coupling, and secured thi by a plug or pin insei ve 
cally in the hinder part of the pene Also in releasing the boat by 
simply withdrawing the said pins and smartly pulling a tripping line 
attached to each tongue of the couplings, 
8897. Rowine Gear, FE. T. Hughes, Chancery-lane.—Dated 10th November, 
75 








18 
This invention relates to an es cae in the arrangement of oars 


for the purpose of ro , the object being to row a boat in the same 
toward which the oarsman is facing, and the invention consists 
in constructing the oar in two , the one part forming the handle, 


jointed by a ball or universal joint to the gunwale, and the other, or oar 

perk, jotted in like manner to the wale forward, and the two parts 

united by a connecting rod hinged to the handle inside the joint, and 

to the oar outside.the joint, so that the oar moves in the same direction as 

the handle. 

3898. APPLIANCES FOR THE PREVENTION OF Sea Sickness, J. H. Brown, 
Brighton.—Dated 10th November, 1875. 

A number of wells filled with water and communicating with one 
another are placed on board the ship or on the vehicle. Pistons within 
the wells. dabin or platform horizontally suspended on pistons or piston 

8. . 
8899. SicnaLiinc on Raitways, J. Nimmo, Slamanan, Stirling.—Dated 
10th November, 1875. 
The features of novelty which constitute this invention are, First, the 
meral arrangement and constructicn or combination of the apparatus. 
mdly, the elastically connected post or pillar. Thirdly, the stops or 
tappets connected with the danger signal lever. Fourthly, the system of 
whistles or bells for producing audible signals throughout the train, 
83900. CanceLLine Postage Stamps, 2. EF. Geflowskie, Camden-road.— Dated 
10th November, 1875. 

For this purpose the defacing stamp, in addition to leaving an ink im- 
pression on the postage stamp, also produces one or more cuts or perfora- 
tions therein. 

8901. Traction Enaines, J. Richardson, Perseverance Ironworks, Lincoln. 
—Dated 10th November, 1875. 

The novelty of this invention consists in the whole of the working 

rts of the engine being contained within or bolted to one cast iron 
ely for applying the power in the best manner for traction purposes. 
3902. Brruminovs Compounps, G. Clark, Drury-lane. — Dated 10th 

November, 1875. 


» ‘ 
* The features of novelty comprised in the provisional specification of the 
said invention are, First, the position and production of bitumi 
mastic for asphalting purposes by combining and mixing by the action of 
heat with asphaltum, clay, slate, and stone, the last containing propor- 
tionately a small quantity of silica all in a pulverised or crushed state. 
Secondly, the manufacture, production, and use of three kinds of 
asphaltum mastic termed respectively solvent mastic, complete mastic, 
and tempering mastic, which being heated and mixed together in certain 
proportions pew a compound mastic suitable for the asphalting work 
to be executed, and more efficiently and easily than by the methods 
hitherto employed in laying down asphalte. ly, the combination of 
filling into wooden frames asphaltum mastic made in the manner 
described in the aforesaid provisional specification. Fourthly, the forma- 
tion of a foundation for any kind of bituminous paving, by laying down 
a bed of concrete, and Lotro | it when set and d with planks, and 
then covering such planks with a layer of concrete or cement on and over 
such planks, the whole in the manner described in the aforesaid provi- 
sional specification. 
3903. ComBinc Woot, M. Mirfield and J. Scott, Holme-lane, Bradford.— 
Dated 10th November, 1875. 

These improvements relate to apparatus to be applied either to the 
internal or the external face of a circular comb for the pu of com 
the noil or other objectionable matters out of the ends of the tufts of woo! 
or other fibrous substances placed on the circular comb, whereby the said 
ends or tufts are perfectly cleansed, and after which they pass on to the 
drawing-off rollers in the ordinary way. 


oe THERMO-REGULATORS, F. Mori, Halifax.—Dated 10th November, 
875. 





1875. 

This consists, First, in corabining and arranging an ordinary electric 
or galvanic battery or thermo-electric pile with a thermometer of 
improved construction, a magnetic apparatus, and clockwork mechanism 
for regulating the flow of gas or air, to be used for heating purposes, 
whether for vulcanising india-rubber for dental and other purposes, 
chemical manufactures, electro-gilding and plating, brewing, or other 
purposes, where a certain and regular heat is required, which apparatus 
is self-acting in shutting off all the supply of gas at any time the appa- 
ratus is set to. Secondly, of an electro-magnetic valve for regulating a 
supply of gas and heated air. Thirdly, in arranging thermo-electric piles 
inside the case of vulcaniser for dental purposes, to generate the electric 
current by heat instead of using a battery to work the thermo-regulators. 
8905. Brivces, R. Aitken, Great George-street. — Dated 10th November, 

1875. 


fioati 





dropped, the exit being closed - a lifting door. Under this p 
is a box containing a strip or roll of perforated tickets, with a hole cut in 
each. A passage leads from each receptacle past the said door and partly 
over the roof of the peceter first mentioned. There is a slot cut 
— said door, and a hole boredinthe door. A pin is pushed through 
bs _ . tickets, to ona! = peers 5 and door, when a ticket is torn 
off, an © money passes in eposit box; When the ate 
leading to deposit box is open the coin passes down, and in doing so 
strikes a bell or piece of resounding metal rlaced ‘therein, and at the end 
of this passage is a hinged flap, which is driven open by the coins, 
Beneath the flap is a wedge, which slips behind the flap on the apparatus 
being overturned, and this wedge on being relieved sets free some piles 
of lead or shot, to indicate that the apparatus had been tampered with. 
When the fares and admissions are of different amounts the apparatus 
will eontain the requisite number of corresponding compartments, with 
one or more sloped receptacles, 


3889. Fivisninc Woven Fasrics, J. W. Tattersfleld, Dewsafield.—Dated 
9th November, 1875. 

This invention relates to the production of what is known as the 
*‘wave finish” of cloth, and has for its object the substitution of 
—T means of effecting this for the hand process ordinarily 
employed. 


oC tapers Gear, Il. E. Millar, Hampstead.—Dated 9th November, 
a2 


This invention relates to improvements in link motion reversing gear 
of steam and other motive power engines. According to these improve- 
ments oy one eccentric is used instead of two as heretofore. A new 
form of link is employed which is suspended by its centre to a fixed 
point and is curved outwards from the shaft instead of towards it or 
straight as heretofore. A connec rod is arranged between the valve 
rod and link formed with a slot in such manner as to enable the same to 
be raised or lowered. A lever is connected with the connecting rod 
which will raise or lower it, and will at the same time act as a guide 
whilst working, the said lever being connected with the customary 
reveraing lever. 

3891. Soars, W. Green, St. Lawrence, Thanet.—Dated 10th November, 1875. 

This invention comprises a mode or } puny of extracting, separating, 
and utilising in the manufacture of soap the fatty, sapomaceous, and 
de t parts of natural matters not heretofore so employed, as also of 
saponifying the ordinary fatty matters employed therewith, by causing 
them to be mixed with and to take up the excess of alkali necessary for 
dissolving or saponifying such natural matters ; also combining with such 
matters extracts of seaweed, and other gelatinous, glutinous, and gummy 
ma‘ , tar, resinous, bituminous, and similar matters, farinaceous 
and other vegetable substances ; animal refuse, and other cheap matters ; 


con Pp o 4 | ae aga? Secondly, the employ- 
ment of the — S kage made such natural matters e 
manufacture of soaps e or similar processes. Thirdl. 
production of hard compound soaps by the admixture with the o 

of saponaceous compounds made by the above- 








This speci describes a bridge constructed of wire ropes carried 
across thi — to be bridged over and supported at intervals on the top 
of pillars. The wire ropes where they pass over the top of several pillars 
have clamps fastened to them which carry rollers running upon path- 
ways upon the pillars, so that the wire ropes may have free movement to 
and fro when the desired amount of tension is placed upon the wire 
ropes. On either side of the bridge two wire ropes are used, one below 
the other. Uprights are placed at intervals between the two ropes, and 
are secured to them by clamps; cross ties are placed between the uprights 
on the two opposite sides of the bridge, and 3 ure also pamed longi- 
tudinally from one to the other to carry a platform or lines of rails for 
trucks to run on. 

8906. Kitns ror ANNEALING Gtass, FE. Cannington, Liverpool, and J. 

Shaw, St. Helen’s.—Dated 10th November, 1875. 

According to this provisional specification the annealing kiln is in the 
form of a tower, in which is a vertical partition. The tower is heated by 
a fire, and the articles to be annealed are carried up on one side and down 
on the other. 

83907. Cootina AnD REFRIGERATING Apparatus, H. F. Stanley, Totten- 
ham.—Dated 10th November, 1875. 

This invention relates to improvements in the apparatus patented b 
Rees Reece, No. 2891, 1870, November 2nd, for the production of cold, 
and has for its object the increased efficacy and simplicity in the working 
of the apparatus and economy of fuel. 

83909. Manvuracture or Iron, W. Trick, D. Davis, B. F. Daniel, and T. 
D. Phillips, 8wansea.—Dated 10th N , 1875. 

‘4 ding to this provisional specification steam is introduced near the 

jam of the puddling furnace. The furnace is fettled with cinder from a 
g furnace which is provided with a bed of oxide ore. 
8910. Stream Enainzs, J. Knowles, Bolton.—Dated 10th November, 1875. 

This improved steam engine is yg nae of three oscillating cylinders, 
each containing a pl r or piston, rods of which are connected to a 
three-throw crank shaft. The invention may be modified by placing the 
oscillating cylinders radially and connecting the rods to one crank =. 
3911. Tannina, A. M. Clark, Chancery-lane.—Dated 10th November, 1875. 

The hides and skins are placed in vats containing water, tanners’ bark, 
and a proportion of yeast made from equal parts of rye and barley flour, 
softened with chloride of lime. Into the vats are also injected gases pro- 
duced by the combustion in a furnace of pinewood charcoal, coke, bones, 
oyster shells, and calcareous substances, the gases being first purified by 
passing through stone broken small and water. 
$912. Hansom Cans, J. Spencer, Euston-road.—Dated 11th November, 1875. 

The novelty of invention is in the construction of the front window, 
and raising and lowering of the same. 

3913. Treatinc Heatep Strip Iron ror Faciiitatixe 11s CONVERSION 
into Tues, R. W. Brownhill and W. Brownhill, Walsall.—Dated 11th 

The object of this invention is to simplify the manufacture of finished 
open-jointed and unwelded jointed tubes, by shaping them by the use of 











ordinary rolls as used in rolling merchant round iron, which is effected 
by advancing the heated strip as delivered from the finishing roils in 
which it has been reduced to the action of pointing — prior to its 
entering the bell-mouthed or skelping die, to be finished in shape by 
po dion niga the said strip to the action of the said common rolls before 
re . - 


$3914. Potice Heap Dresses, F. Kenyon, Westminster.—Dated 11th 
November, 1875. 

A method is described of forming the foundations of the heimet of 
cork, between which around the base a metal Sey of watch- 
spring steel) is inserted. Such metal band is covered on both sides with 
a solution of india-rubber to prevent corrosion ; suitable air passages are 
provided for ventilation. A transverse head band is also described in order 
when desired to impart additional strength to the crown. 


$915. Toorn Brusues, I. P. Truefitt, London.—Dated 11th November, 


1875. 

A tooth brush is described, the handle and head being made of any of 
the following woods, viz., gentiana lutea, xanthoxylum clara hercules, 
quassie amas, and chinchona regia vera, such woods possessing great 
tonic and antiseptic properties, which act very beneficially upon the 

and teeth of the user, at the same time that a delightful fragrance 
imparted to the breath. 
$916. Warrinc Macnine, 4. C. Henderson, Southampton-building 
Dated 11th November, 1875. 

The object of this invention is to stop the beam and spools of a warping 
machine sare eth self-acting mechanism that is put in motion 
by the breaking of a thr The result and advantage of this system is 
that the threads from the spools to the beam being kept taut, snarling of 
the thread is p ted. e feat of novelty of this invention are :— 
First, the combination with the thread carriers and stopping mechanism 
of a warping machine, of a spool creel and warp beam driving cylinder 
and friction mechanism adapted to operate upon the spools and the 
driving cylinder, whereby when a thread breaks the warp beam and the 
spools are simultaneously stopped. Secondly, the combination with the 
wi beam driving cylinder of a warping machine of a belt shipping 
pra Boremy controlled by the thread carriers, and a cam shaft and 
intermediate mechanism for controlling and operating it, which shaft is 
adapted through intermediate friction brake devices to stop the beam 
and spools simultaneously. Thirdly, the combination in a warping 
machine of a belt shipping mechanism controlled by the thread carriers 
with friction brakes adapted to operating mechanism, whereby the 
spools are stopped when a thread breaks. 
$917. American Stoves, R. Dobbie and P. Forbes, Glasgow.—Dated 11th 

November, 1875. 

This invention consists in constructing a grating in the cheek of the 
fireplace next the oven, so as to leave a hollow air space between the two, 
through which grating the heat from the fire radiates directly on to the 
oven; an aperture being formed in the bottom of the bars, through which 
the ashes are allowed to fall freely into the ash box. The ordinary 
complicated under flues and back, and in some cases the damper, are 
dispensed with, and the flue carried over the oven and down to the 
bottom side, then up by a flue formed in the stone back of the range. 
8018. Sexr-crosine Taps, J. H. Storey and I. Storey, jun., Manchester.— 

Dated 11th November, 1875. 

The invention relates to valves which are closed by means of a 
diaphragm and opened by opening an auxiliary valve, and consists in 
causing the water issuing through the latter valve to be discharged into 
the main outlet. 

8819. Coop, W. F. Padwick, Red Hill.—Dated 11th November, 1875. 

This provisional specification describes a coop made of galvanised iron 
or other metal, and composed of a top piece, a front piece, and two side 
pieces so connected together as to be capable of folding into a very small 
compass when not in use. 
$920. Exposina Porous MATERIALS AND CURRENTS OF GasES TO MUTUAL 

Reactions, H. Deacon, Widnes.—Dated 11th November, 1875. 

This invention relates to improvements upon that description of appa- 
ratus in respect of which letters patent were granted to Henry Deacon, 
bearing date the 28th January, 1875, No. 332, and it is applicable not only 
to the manufacture of chlorine by what is known as Deacon's process, 
but also to other purposes for which it is required to expose porous 
materials and currents of gases to mutual reactions. 

8921. Rotuer Skates, W. Wright, Plymouth.—Dated 11th November, 1875. 

According to this invention rollers fore and aft of the footboard aro 
arranged at different levels, to enable the toe or the heel to be tiited for 
producing curvilinear movements. No springs are employed. A second 

rt of the invention refers to rollers built up of leather and metal discs 
Reld between washers ; the edges of the rollers are rounded for inciined 
practice, 


$924. IaniTINc Gastamps, H. W. Warden, Bengal.—Dated 11th November, 
18 








75, 
According to this provisional specification electric aga is 
employed for igniting the gas. The gas is turned on and off by a ratchet 
worked by pate en the ratchet may work round continuously in 
one direction, or the direction of motion may be reversed by means of 
apparatus in connection with a diaphragm which closes an air vessel in 
the vicinity of the burner. If the electro-magnet works when the air in 
the vessel is expanded by heat the gas will be turned off, whereas if the 
air in the air vessel be cold the gas will be turned on. 

8925. Boots anp Suogs, F. C. Vickers and A. Freestone, Clerkenwell.— 

Dated 11th November, 1875. 

Under this invention a fabric composed of hair, wool, or of a mixtnre 
of wool and of cotton, jute, or other suitable vegetable or animal fibre 
or fibres is employed, such substanccs being taken as they leave the 
carding engine and rolled arounda revolving mould or cylinder resemblin; 
the shape of the article to be produced, or pieces of sheet felt are econ | 
on moulds, strengthening materials being placed at any desired parts. 
The fabric is taken off the mould or cylinder and planked, and afterwards 
stiffened or proofed. The moulded fabric is then dyed with any desired 
colour, steamed on to a mouid, and, if desired, afterwards transferred to 
an iron mould and pressed by suitable power, and finally finished by 
means similar to those used for finishing felt hats. 

3926. Facitiratine Transit, R. Hunt, Scarborough.—Dated 11th Novem- 
ber, 1875. 

In carrying this invention into practice in its most simple application 
the inventor reduces the incline to and constructs it as a double-lined rail- 
road with platforms at any required points. At each extremity of the 
incline is fixed a grooved balance wheel, the upper one of which is pro- 
vided with a powerful brake, and round which pass duplicate steel ropes 
connecting two carriages built with under tanks (having a bottom surface 
formed to the inclination of the roadway, and used to contain water to be 
used as the gravitating power), and with upper compartments for the 
use of passengers. The steel ropes are attached to the carriages by dravw- 
rods provided with powerful springs, and with an arrangement of rail 
clutches, and he suspends a strong drop hook by a loop on a bar attached 
to the draw-rod. These safety appliances are provided so that in the 
event of accident they will automatically clutch the raii sleepers or other 
fixed parts of the per t way immediately and prevent any downward 
movement of the carriages. 
3927. Steam Steerine Apparatus, W. Bow, Paisley.—Dated 11th Novem- 

ber, 1875. 

This invention comprises improvements in steam steering apparatus 
of the kind described in No. 2817 of 1872, and the improvements are in 
part —— to starting gear of steam or other motive power engines 
and to hoisting machinery. On the upper end of a vertical spindle there 
is fixed a light hand lever or tiller, and when the vertical spindle is 
moved thereby it causes an eccentric to shift an interposed valve plate, 
but the consequent motion of the engines moves the cranks carrying the 
eccentric in such a way as to neutralise the action of the eccentric by 
the time the rudder is moved to the desired position. 

3928. {xsectors, J. Jackson and T. Jackson, Newton Moor.—Dated 11th 
November, 1875. 

These improvements in the construction of injectors consist, First, in 

making the upperend of the steam nozzle to form the seating of a valve, the 
lug of which is fixed to the body of the injector, to this nozzle is cast a pro- 
ection through which a screw passes. e improvements in ejectors 

consist in the combination of two steam nozzles, one of which fits within 

asecond steam nozzle. The improvements in ejector condensers consist 

of an annular water nozzle and a central steam nozzle, and an annular 

steam passage. 

3980. Screwinc Sotes on Boots, 4, Angst, Zurich. — Dated 11th 

November, 1875. 





The invention consists of a device for forcing or driving a screw of 
peculiar construction through the leather by the blow of a mallet. 
3931. Srorrerine 7HE Necks or Borrzes, J. D. Allatt and J. A. Patton, 

Walworth.—Dated 12th November, 1875. 

A strap detent bridling over and securing a nou which is released 
when the strap detent is pushed off. Hinging the strap detent to the 
neck of a bottle indirectly by means of an anchoring clip or brace applied 
at or on the outside of the neck, or directly by pivoting to the neck with- 
out the intervention of an anchoring clip or brace. 

3932. Winptasses, W.B. Thompson, Dundee.— Dated 12th November, 1875. 

The features of novelt; which constitute this invention are, First, 
constructing the stan supportin; dlagses 


fa hydraulic cylinder and ag Rage «eg gp ms 

form of a and ram, or e 

with upeinge or bales, otherwise arranging the windlass an st 

forth. Secondly, constructing cable or rope n or stoppers one 

or more hydraulic ‘oo and rams or with chambers containing 
or otherwise arranging them to indicate the strain 

upon the cable or rope, as set forth. 
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coated 
or morocco, and its applica- 


3936. Quorts, A. H. Cramp, New York.—Dated 12th November, 1875. 
This invention relates to novel oe for playing quoits, and which 
be played without or inconvenience 


drawing room, parlour, er pines when turned room or a. 


3937. Weavise Sacks, H. Haworth, Lothbury, and J. Thomson, Dundee. 
—Dated 12th November, 1875. 

This invention has pally for its object the adaptation of means 

id ically weavi paratively heavy or coarse 
yarns, such as are commonly -empio: for making sacks or bags, and 
generally consists of jute, hemp, or fiax. In carrying out the improved 

ents the sack or bag is woven so as to require no subsequent 
seaming or sti of any kind, and under another modification a fabric 
is woven in a fol: form in two or three ; and se that a compara- 
tively narrow loom can be utilised in forming cloth of certain kinds of a 
width which would require a much wider and heavier loom if woven in 
the ordinary way. 
3938 Dueretic Foops, C. Morfit, Baltimore.—Dated 12th November, 1875. 

The invention consists in the use of cow's or goat’s milk condensed by 
evaporation in combination with the flours and meals of wheat, rye, oats, 
pe ny rice, millet, peas, beans, and lentils, singl; or intermixed in pairs 
or greater numbers among themselves or with gluten, for the manufacture 
of a.complete dietetic food. 

3940. Ear Penpants, E. Johnson, Grafton-street, Dub'in.—Dated 12th 
November, 1875. 

This provisional specification describes connecting the pair of ear 
pendants by a chain passing under the chin of the wearer. 

3941. Umpre cas anp Parasos, J. Hayward, Stocksbridge, and W. Hoy- 
land, Hunshelf.—Dated 12th November, 1875. 

The stretchers are made double or each with two blades or limbs, which 
are held close to each other where they are inserted into the notch in the 
runner. These two blades or limbs are not jointed to the same rib, but 
they diverge to the right and left. Each rib thus receives the right hlade 
or limb of one stretcher, and the left blade or limb of the next adjacent 
stretcher, a single pin or rivet connecting both blades or limbs to the bit 
upon the rib. 

3942. SHapinc anv Factno Bricut Screw Nuts, B. Whitley, Smethwick. 
—Dated 12th November, 1875. 

According to this invention the sides or planes of screw nuts are shaped 
or turned by machinery consisting of a rotating ring-like chuck carrying 
a mandril, which crosses it as a diameter, one end of the mandril being 
free and carrying the nuts to be shaped. A centre in the same line as the 
mandril works in the opposite side of the chuck, and after the nuts have 
been put and fixed on the mandril the action of a ring with an eccentric 
or curved incline causes the centre to approach the end of the mandril 
and engage therein. A turning tool carried by a slide rest being brought 
against the rotating nuts, turns or shapes one face of each, and by turn- 
ing the nuts through the required angle all the sides of the nuts may in 
turn be operated upon. A modification is described in which opposite 
sides of the nuts may be operated upon simultaneously by turning tools. 
For facing, turning the bottom and top faces of the nuts or sockets, the 
nut or socket is supported in a ring-like chuck between two angular 
holders made to approach each other simultaneously in the manner 
described. Turning tools approach on each side simultaneously, and turn 
or shape both faces at the same time. The boring or turning of the hole 
in the nut is effected by a cylindrical fixed cutter, on which the nut is 
made to rotate and advance. 


oe. Pranorortes, A, V. Newton, Chancery-lane.—Dated 12th November 
1875. 





ih 


The object of this invention is to secure a strong and firm foundation 
for the tuning or wrest pins of pianofortes, so that the pins may be held 
securely in their sockets without risk of working loose. 

3944 Sream Browne Apparatus, 7. and J. Cornforth, and F. and W. H. 
Ratelif, Birmingham.—Dated 12th November, 1875. 

This invention refers to apparatus for obtaining a strong blast in 
furnaces and other fires by the action of steam and atmospheric air, and 
consists in employing a series of tubes converging into a blast pipe. 
3045. Merat Tress, £. Deeley, Walsall.—Dated 22nd November, 1875. 

This invention refers more especially to the manufacture of iron tubes, 
and consists in forming the tubes into a complete cylinder from the strip 
at one operation. 

3946. Apuesive Sears, H. Kleinau, King William-street.—Dated 22nd 
November, 1875. 

Instead of preparing sealing wax in sticks as heretofore and igniting 
the wax to effect a deposit on’ the paper suitable for the production of a 
seal, it is proposed to facture the position in the form of thick 
wafers of any desired shape, say that of a disc, lozenge, or oval, and to 
em boss on the same when desired a monogram or device. 

3947. Preservinc Meats, A. V. Newton, Chancery-lane.—Dated 12th 
November, 1875. 

The invention consists in subjecting the meat, after it has been ex 
to preserving processes, to a heavy pressure, and packing and hermeti- 
cally sealing the so compressed meat in packages or boxes, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


From the existing heavy stocks in Derbyshire, pigs are now 
arriving in this district at £3 3s, per ton, whilst £3 17s. 6d. is all 
that is asked for Barrow forge iron. One maker of all-mine pigs 
reported himself this (Thursday) afternoon as sold for the month 
at £458, The orders are as much needed now for foundry as for 
forge iron, taking into count the number of furnaces that are em- 
ployed in these branches re: ively. No difficulty is bei 
experienced in buying Staffordshire foundry iron to-day at from 
£2 12s. 6d. to £215s. What is true of foundry iron is equally 
true of the common and medium qualities of forge, and the fact 
that Cleveland No. 3 is only nominally 46s, is regarded by buyers 
here as indicative that low comparatively as current pig rates 
are, minimum quotations have not yet been reached. 

In Wolverhampton yesterday it was reported that native cinder 
pigs were changing hands at as low a price as £2 10s. per ton; but 
no sale was officially recorded at lower than £2 15s. 

Pigs must be bought now at a very low figure by some people, 
since a transaction has come to my knowledge in which even £7 
has been accepted for Staffordshire bars. £7 10s. to the maximum 
of £9 12s. 6d. is the more general range. Upon the whole, there is 
not more doing in finished iron this week than last, and prices 
cannot be reported with other than a tendency to weakness. 

In spite of the low prices, the fifty-five blast furnaces now blow- 
ing will shortly be increased by the re-lighting of two of those 
which titute the splendid Parkfield plant. Messrs. Williams 
Bros., colliery owners of the same locality, have secured possession 
of the furnaces, and with wonderful courage will begin at once to 
work two of them—much, doubtless, to the advantage of the 
finished iron firms of the district, and to the employment of many 
workpeople who have long been wanting the means of earning 


wages, 

It is intimated that the Corbyn’s Hall Pig Ironworks, near 
ae have been taken by a Limited Liability Company ; but 
that the shareholders are few in number, the bulk of the scrip 
being held by Messrs, Barrrows and Mr. B. St. John Matthews. 
These furnaces hare, since the death of Mr. William Matthews, 
been carried on by the executor under that gentleman’s will. 

Ironstone, the produce of the district, is still somewhat high in 
price compared with the quotations for pig iron by the firms which 
use it; but it is lower than it was. Nevertheless, blast furnace 
ge find it answers their purpose to import largely of good 

ematite ore and ry mine ; and these products are arrivi 
with comparative om, side by side with North Staffordshire 
pigs and cashire hematites, 

orthampton stone is very plentiful at from 6s. to 7s. per ton 
according to quality, with only little doing. 

Vendo 8 of li ne hard for orders at 1s. 6d. a ton, and 
8d. a ton for the wagon, “merely to keep the trucks moving ;” 








and with good-natured blast furnace proprietors succeeded, 
though the stone was not needed for tae hwo gure 
area drop from recent quotations of 3d. on stone, and on 


wagons. 

A topic now tly debated amongst the makers of finished iron 
ssavaiieral has been t certain ironworks in the 
Walsall County-court the Pe’ Iron Company. The men 
claim compensation for inability to make the average n' o' 
yields ; and likewise for having been found no work in the fortnight 
during which they were under notice to leave. Their yields were 
decreased by the use at the works of “‘physiced” tap cinder 


to | fettling instead of pottery mine and purple ore. The question is, 


therefore, a new one, but the claim for compensation in lieu of 
work is much on all fours with the claim set up some time 
in the Cleveland district, and upon which opinions in favour of 
e conviction of the operatives were at the time laid down ~ at 
least two county court judges. The employers at Walsall admit 
“for the purposes of the case,” that they are not entitled 
under the terms of the contract of employment to compel the 
men to use the cinder to which they objected, and that its 
use would materially increase their labour; but that as 
to the notice to leave, they were justified by the custom 
of the country in giving it without finding work if the firm 
was short of orders. That they were short of orders- was 
not disputed, those on the books representing only 130 tons, whilst 
the stock had risen to 1000 tons. The decision in the case is 
reserved till the 7th of June. If it should be adverse upon the 
first question, a blow will have been struck at a source of ee | 
in production which is working in some cases througheut Sout 
Staffordshire quite satisfactorily ; and if a similar result should 
‘come about in respect of the notice, then finished ironmakers will 


have to face a further source of ter working cost at a time 
when it is more than ever to be desired that even the smallest 
losses should be carefully avoided. 


It is regarded as altogether hopeful in view of future arrange- 
ments between the Staffordshire mine-owners and their men, that 
the Warwickshire pickmen and bankmen have consented te work 
an additional twenty minutes a day, at the same time that their 
wages are reduced 5 per cent. The bearing of this upon what has 

et to be done throughout the Staffordshire coal-tield is closer, 
use of the recommendation with which the five hours confer- 
ence between the Warwickshire representative miners and the 
secretary and treasurer of the Miners’ National Union closed, 
to the effect that future rates of wages sheuld be regulated by 
those of South Staffordshire. That volliers must ere long work 
longer hours in South Staffordshire, no one having any experi- 
ence of the difficulties which now surround colliery proprietors, 
none would deny. It is probable that the Staffordshire masters 
will make ‘some move in a similar direction; but nothi 
authoritative can be said at this juncture. Unless some mutua 
arrangement can be come to, longer hours can be brought about 
only on the giving of the six months’ notice required under the 
conditions of arbitration laid down in July, 187 iw the Mayor of 
Birmingham. 

Notwithstanding that the demand for hardwares is, in the 
aggregate, much under what it usually is at this time of the year, 
merchants find it difficult to get in the orders which they have in 
hand with the punctuality which customers desire. The work- 
people will not labour assiduously, whether they are employed on 
their masters’ premises or at their own little workshops. There 
are few branches hereabouts in which it does not seem to be a 
cardinal principle with the operatives, that not help, but hindrances 
to economy should be imposed. 

Merchants announce a slightly better business doing with 
— and New Zealand, with a sprinkling of orders from 

‘anada, 

Certain of the rim-lock manufacturers of Willenhall have met, 
and resolved not to concede the application for a rise of 10 per 
cent, in wages, served upon them by their workpeople. 

The first meeting of the shareholders of Perry and Co, Limited, 
has been held, and Mr. J. H. Nettlefold tebe Ary The directors 
reported that the applications for shares exceeded many times the 
number for allotment, and that Messrs. Wiley’s manufactory had 
been conveyed to the company. Messrs. Perry’s premises had as 
yet not been transferred to the company pending the granting of 
a license from the Metropolitan Board of Works, authorising the 
lessors to assign the lease. The directors were waiting the settle- 
ment of some questions with reference to the valuation of the 
stock-in-trade before finally fixing the amount of the purchase 
money for Sir Josiah Mason’s business. A sum of £1000 was 
voted to the directors for their services with the formation of the 
company, and their future remuneration was fixed at £700 for such 
years as the dividends paid shall not amount to 10 per cent. per 
annum on the ordinary shares, and £1400 for such years as the 
dividends shall amount to 10 per cent, or upwards on the ordinary 
shares, 


An extraordinary meeting of the shareholders of the National 
Arms and Ammunition Company was held in Birmingham on Mon- 
day, underthe presidency of the Karl of Lichfield. The investigation 
committee appointed at a previous meeting reported that the un- 
satisfactory state of the company was owing to the fundamental 
mistake of carrying on a Birmingham business by a London 
board. By a change in the composition of brass, iting in bad 
metal, an estimated profit of £4000 had been changed into an 
actual loss of £5000. The concern had been valued by a sub-com- 
mittee, and as a result they valued plant, machinery, and tools at 
£92,821, against £167,552 11s. 10d. in the directors’ balance-sheet ; 
land and buildings at £85,150, as against £100,031 14s. 4d. ; stock 


being | at £52,613, as against £63,818 14s. 8d.; and patents £15,000, as 


against £44,833 6s, 8d. in the balance-sheet. e balance-sheet, as 

repared by the committee, showed assets £260,265 8s. 3d., and 
Fatilities £143,645 8s, 3d., leaving a balance of assets over liabilities 
of £116,620, The chairman attributed their loss more to misfortune 
than to mismanagement. A large contract they had with the 
Prussian Government had proved a loss, partly from want of expe- 
rienced management, and partly because they had not sufficient 
capital to proceed at the greatest advantage. Criticising the dis- 
crepancies between the two balance-sheets, he said they could lay 
their hands on £16,000 for their patents at once, even though theywere 
unsuccessful in their appeal before the House of Lords; the Govern- 
ment must pay them £7000 for making their patented articles. 
They had also £9000 owing from a large contract they had taken 
in America for the Turkish Government; but as the American firm 
had suspended payment through Turkish default, they would only 
obtain £6000, and £2000 further had lately accrued. He saw 
very little hope of the present board extricating themselves from 
their difficulties, and he hoped a strong local directorate would be 
formed. He and his co-directors begged to resign their positions. 
The report was approved, and it was resolved that the original 
ordinary shares should be reduced to £4 fully paid, and that new 
shares of £10 each, with £3 paid, be allotted to the existing share- 
holders. The meeting was then adjourned.to pass the resolutions 
necessary to carry into effect the recommendations of the com- 

ittee. 


mi’ 

Captain T. W. W. Bullock has during the week withdrawn from 
the firm of Messrs. Wm. Bullock and Co., ironfounders, of Spon- 
lane, near Birmingham. 

The Shropshire coal and ironstone mines, excepting only those 
about Madeley, have been thrown idle by a strike of colliers. These 
men have been served with notice for a drop of 6d. ‘‘per day,” 
but they decline to accept a greater drop than 3d., alleging that 
they have hitherto been regulated by the arrangements in Stafford- 
shire, and that the corresponding drop in that coal-field has been 


ving |} 3d. The Madeley men having —— their employers’ terms, 


would seem to point to a similar settlement in the other portions 
of the field. e colliers, however, declare that if they can get 
strike pay from the National Union they will *‘ remain out,” till— 
well, the end of all time, unless their employers will consent to 
arbitration. 

A local government board inquiry was held at the Handsworth 





local board offices on Tuesday by Major Tulloch, R.E., relative to 
the application made by the for power to borrow £15,000 for 
sewage works. After the statistical information had 


necessary been 

iven to the inspector, he, in company with certain officials of the 

aston} includiny; the engineer, made an examination of the 

drainage distri3t, and also the streets which the 

paving, providing their application to borrow £6000 for that espe- 
purpose be ¢ranted. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Reports from all quarters in the iron trade of this district are 
still of the most discouraging character. As I anticipated in a 
previous letter, the result of the almost entire want of confidence 
in the future both on the of buyers and sellers, is that prices 
continue to recede without bringing forward any new business of 
importance, an there is every robabili ity that they will give way 
stil f further before any change for the better is seen. The t 
prices, low as they are, do not tempt consumers to purchase ee 
their immediate requirements; makers complain that vs ne 
losing in their transactions, but until they can assume a suffi | 
firm tone to check the downward course of the market, buyers will 
not believe that the lowest point has been reached, and will hold 
back all the orders they can in the hi of further concessions. 

During the past week prices of all descriptions of iron in the 
Manchester murket have again been weaker. Although the 
leading Lancashire makers still —_ 60s. per ton for No. 3 
foundry, and 5's. for No. 4 forge, they are prepared to do business 
at prices 1s. 6d. per ton below these figures, and Lincolnshire iron 
is also offering here at 58s. (id. for foundry and 57s 6d. per ton for 
forge iron; Mi'dlesbrough iron delivered into this district is offer- 
ing at 54s. 9d. per ton for No. 3 foundry, 54s, 3d. for No. 4 
foundry, and 5:3s, 9d. for No. 4 forge, with makers’ quotations in 
some cases 6d. per ton above these figures. Manufactured iron 
continues excessively flat; North Staffordshire makers are com- 
peting keenly in this district for business, and the local makers in 
many cases are almost without orders. It was anticipated that 
the spring ard early summer shipments would have found 7. 
ment for the rolling mills, but these anticipations have not D 
realised, the orders from abroad having been very much lighter 
than in form:r years, and are chiefly confined to a few known 
brands. The nontinal quotations in the market are about £7 5s. for 
Lancashire bars delivered into the Manchester district, £7 7s. 6d. 
for Sheffield, snd £7 10s, for Staffordshire: but considerably less 

rices than these will be readily accepted fora good specification. 
snl are quoted at £8 5s., and sheets at £10 5s. per ton delivered, 
and Middlesbrough puddled bars are offered at about £5 per ton 
delivered. 

All the works are very slack, many of the forges are not now 
running more than about two days a week; and founders complain 
that they are getting worse off for orders. Even the favoured 
firms which have all along been fairly employed are now feeling 
the prevailing depression, and it is a very long time since the iron 
trade of this district was in so had a lition as at p t, 

The coal trade is without improvement. The little extra demand 
for best house coal caused by the recent cold weather is now dis- 
appearing, und in the Manchester district, where strikes were being 
taken up to a small extent, coal is again going down on the pit 
boards. In the large coal-producing districts the round coal trade 
is very depressed, and although colliery proprietors still quote late 
rates, the prices —— for purchases of anything like quantities 
are very variable, and buyers in bulk who have orders to place can 
only ascertain actual values by placing their orders in the market. 
The quote: prices at the pit’s mouth in the Wigan district remain at 
about 11s. to 11s. 6d. for geod Arley ; 9s. 6d. to 10s. 6d. for Pem- 
berton four-feet; 7s. to 8s. for common coal; 6s, for burgy; 
and 4s, to 5s. per ton for slack. The two last-named descriptions 
of fuel are generally firm at the full prices, as there is a good 
demand for brick-making purposes, and in some quarters there is 
a disposition to ask rather more money, but the prospect of short 
time being worked in the cotton trade, which would throw large 
quantities of engine fuel upon the market, will check any further 
advance in prices. 

Consumers of gas coal are sending out inquiries pretty freely, 
but as yet they have not bought to any large extent, The average 
pit prices in the Wigan district are about 21s. to 25s. per 
ton for ordinary unpicked cannel, lls. to 11s. 6d. per ton for 
good screened gas coal, 9s, to 10s, for ordinary descriptions, 
and 7s. 6d. to 8s. for common unscreened gas coal. There is, how- 
ever, no great amount of firmness in the above quotations, and 
when the large contracts are given out, prices will very much be 
governed by the amount of competition in the market. 

In the shipping trade there has been little or nothing doing, but 
prices are already so low that further concessions can scarcely be 
made, and quotations are without any material change from those 
given last week. 

For coke there is but a very limited demand, and the nominal 
quotations are about 20s. per ton for best Lancashire, and 22s, for 
Durham foundry cokes, delivered into the Manchester district, 











THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

From week to week there is no change to be noted in connection 
with the local iron trade. Dulness has long reigned supreme, and 
dulness is still in undis ion of the situation. On ali 
sides one hears the same complaints, the continued iteration that 
there is “‘nothing whatever doing.” Manufacturers of every 
description of iron and ironwork are agreed that the present bad 
times have had no parallel—so far as these branches of 
industry are affected —for something like five-and-twenty 
years past. Not only is this the case, but it is pretty 
clear that the worst has yet to be felt, and that we have by no 
means reached the lowest depths to which the trade must 
perforce descend. ere are no orders to be had, and some 
of the best travellers in several iron branches tell me that they 
have the greatest possible difficulty in getting in outstanding t 
It is true that some of the gas and water companies, the railways, 
anda few other undertakings of a semi-public nature, are buying here 
and there, but they are not purchasing at all largely, and their 
solitary efforts under these circumstances can do little towards 
restoring the iron trade. The heavy branches here are not busy- 
some of them are not on even half-time, and the reports of the 
companies engaged in them invariably show losses on the year’s 
transactions. In this category it must be understood I do not 
include the two principal Sheffield concerns—John Brown and 
Company, and Charles Cammell and Company—inasmuch as they 
have special departments which, I do not doubt, are found very 
useful in these times. I hear that another plate mill will be 
re-started at the Atlas establishment next week. 

There is little doing in the steel rail mills at most of the works 
having plant for the production of thore articles, although there 
are two exceptions where a good outputis being maintained. One 
of these is the Phoenix Bessemer Steel Works, near Sheffield, 
where a large order for the London, Brighton, and South Coast 
Company has been in course of execution for some little time past. 
All the local producers of this class are said to be making offers at 
extremely low £7 12s. 6d. being mentioned to me as having 
been put forth in one instance. Some few of the foundries are 
doing what may be termed a tolerably steady amount of business, 
but they are not actively engaged, and, in some cases, are thinning 
out their hands in order to reduce expenses. Colliery and machine 
castings, with a few lots of gas and water pipes,jJare most in 
demand. 

It nas been rumoured within the past few days that Newton, 
Chambers and Co., of Thorncliffe, are about to their large 
foundry at Chapeltown, owing to their own supply of pig iron 
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, and Naylor, Lawson and Sons, and others are on 
many fewer hands than in ord’ times of trade. 
m Portugalete, the shipping port of Bilbao, are re- 
on the subject of the resumption of iron ore shipments 
ence to this country. The line of railway from Galdames and 
other mines to the port is ically finished, and there are now 
four berths at the pier with a couple of shoots to each. 
About wagons, or 150 tons, are brought down from the 
mines by each “trip” of the locomotive, and four ep are made 
‘in the day of thirteen hours, There are at present six locomotives, 
six-wheeled coupled, on the line for direct running, besides a 
couple of small shunting engines. At the date of latest advices, 
vessels had just been loaded for the Tyne—800 tons Lisvaine ; 
Glasow— tons per Maitland; and Cardiff— tons per 
Margaret; with other vessels awaiting turns. In ordinary times 
there can be little doubt that this trade will greatly influence our 
steel rail industries, and South Wales, as being nearest and having 
no railway freightage, will apg en | benefit most. : 

The annual report of the Parkgate Iron Company, Limited 
states that an interim dividend at the rate of 5 per cent, was paid 
in December last, but the operations of the last six months have 

ted in a serious loss, owing to a strike and the “‘ unparalleled 
collapse of the iron trade.” The actual loss upon last year’s 
operations was £3274 16s. 1d., and the stocks have been reduced 
from £64,593 in the preceding year, to £52,452 this year. 

The annual report of the Hallamshire Steel and File Company, 
Limited shows a net profit of £5805 2s, 8d. This company was 
formed two or three years ago on very equable terms. 

The rt of Hydes and Wigfull, Limited, shows a net balance 
of £1790 6s, 1d., out of which, with last year’s balance, 10 per 
cent. is recommended to be paid as dividend. 

The ne oot state that some of the principal local iron mer- 
chants of Sheffield have reduced the price of merchant iron by 
10s. per ton all round. I may state that this drop, which has 
before been alluded to by me, took effect two or three weeks back, 
and left bars at £8 10s., hoops £10 10s., and sheets £14 
at which prices, however, there is no more business than before. 

It was thought that the wages difficulty with the local iran 
workers had been overcome, but it appears that such is not the case ; 
the steel puddlers of William Cooke and Co., Limited, Tinsley, 
having turned out against a reduction of 1s, 6d. per ton. The 
puddlers, furnacemen, and millmen of Messrs, Andrews, Burrows 
and Co., Attercliffe, have received notices terminating all contracts, 
but arrangements have been made for work to be continued unti 
Whitsuntide. 

The miners’ strike in Derbyshire is practically at an end, and it 
is felt that a similar result would have come about in South York- 
shire had not the Miners’ National Association voted 7s. 6d, per 
man per week to those on strike. Whether this will be paid or 
not yet remains to be seen, but the fact has in all Pp mere 
greatly delayed a settlement in South Yorkshire. All the great 
and nearly all the small pits in Derbyshire and North Notts are 
at work again, but in South Yorkshire the men are standing out 
firmly now that they have the support of their Derbyshire 
brethren. Mr. Markham of Staveley, chairman of the Coal- 
owners’ Association, has written another letter to the men, 
in which he says it is his opinion and that of many of 
his friends, who are largely connected with the industries 
of the country, that we have not nearly reached the maximum de- 
pression of trade, and he fears that great poverty and distress 
must prevail through the ensuing winter, from the total collapse 
of-the trade of the country. He also mentions that one of the 
directors of the Grand Trunk Railway of Canada informed him 
a few weeks ago that they had now recommenced making contracts 
for Welsh coal, as it can be purchased delivered on the banks of 
the St. Lawrence cheaper than Nova Scotian or American coal. 
Mr. Markham, whose great experience in the iron and coal trades 
entitles his opinions to peaper’ concludes a very able letter by 
saying :—‘‘ Workmen utterly fail to realise that it isa matter of 
supreme indifference to a manufacturer what rate of ig he pays, 
provided he can successfully compete for the trade and dispose of 
the articles produced at a profit, and that both masters and men 
are better rewarded for their capital and labour when a high rate 
of wages prevails; but when the manufacturer fails to find a 
market for his material, wages have to be reduced ; and every re- 
duction that tends to cheapen the article produced leads to an 
increased consumption, as exemplified in a remarkable degree by 
Gaal coal being now again used on the Grand Trunk Railway of 
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THE NORTH OF ENGLAND, 
(From our own Correspondent.) 


Two years ago no one could have believed it possible that Cleve- 
land pig iron would again fall to 50s. per ton, and yet we see it 
to-day standing at 4s. per ton below that figure, with every 
prospect of a still further fall. 

At the weekly iron market held at Middlesbrough on Tuesday 
there was an utter prostration of business, and the most gloomy 
forebodings were exchanged in lieu of coal andiron. People are 
getting almost desperate with this long-continued depression ; they 
say that it transcends all their previous experience, and that it 
mystifies and perplexes them more than they were ever perplexed 
before. Worse and worse is the verdict pronounced upon trade 
from week to week. Prices are gradually receding, until the very 
smallest Faggot become invisible by reason of their minuteness, and 
loss, in the majority of cases, becomes the inevitable accompani- 
ment of manufacturing operations. Although No. 3 pig iron is this 
week quoted as low as 46s. per ton, it is currently believed that 
it will touch a yet lower figure. If it does, all I can venture to 
remark is that there will not be many furnaces left blowing in the 
North of England. At that figure, under existing conditions, it is 
impossible to make iron except at a loss, and even at 46s., the price 
quoted this week on ’Change, there are several large makers who 
have resolutely declined to sell, although their order books are 
rather scantily furnished. 

The difficulty arising out of the refusal of the men employed at 
the Moor Ironworks, Stockton, either to submit to the terms offered 
by their employers or to refer the difficulty tothe Arbitration Board 
has not yet been overcome. On Saturday last the operative 
members of the Arbitration Board held a meeting at Darlington, 
and unanimously condemned the action of the Moor workmen for 
refusing to work under the promise of a reference to arbitration of 
the question in dispute, As the contract out of which the dispute 
has arisen requires to be completed at once, it was decided to 
ballot among the representatives of the board present for a 
sufficient number of hands to help Messrs. Johnson and Reay out 
of the difficulty, and it was also determined that the whole of 
¢he members of the board should attend at the Moor Works on the 
Tuesday, when the men who were voted to the work should make 
a start. On Tuesday accordingly the operatives met at the Moor 
Works, but instead of ng to work they held a meeting and 
decided that they would not be justified in resuming work until 
the various lodges which they represent had been consulted. The 
difficulty therefore, so far from being solved, has become more 
re ory than ever, and threatens not 7. the prestige of the 
Arbitration Board, but its very existence, If the workmen are to 





ran away from their bargain when it suits their purpose to do so, 
as the Moor men have done in this case, and if theis fellow work- 
Pe ag of the 
obligations of their membership, hesitate to show 
ry) of such conduct by making the only amends in 
their power, the security and confidence of employers will be so 
far jeopardised that they will probably retire from the board in 
disgust, and go their own way, ma we oe A at a time like the 
present, when trade is so desperately bad that they can have things 
pretty much as —_ would like. Since the Arbitration Board 
was established in 1869, no graver difficulty than this has pre- 
sented itself. Masters and men alike are bound by their pl 
to each other to succour Messrs. Johnson and Reay in their 
—— trial, and yet a fortnight has by without the need- 
ul help being extended, and, to all appearance, the recusant 
workmen have so far had victory on their side. 

On Monday the annual report of Hopkins, Gilkes, and Co., 
was issued to the share holders, | a gy od to the annual meeting 
announced to be heldin aday or two, Itstates thatthere is a loss on 
the ep working of £5701 3s, 2d. arising from bad debts, some 
of them being the immediate result of the continued depression of 
trade, and some of them of longer standing which had not been 
realised to the extent that was ted. The ultimate success of 
tha process as Fie pees by Mr. Danks becomes, in the opinion of 
the ee tors, ly more certain ; and the investigations which are 
being 2 renntage g are producing considerable improvements in the 
ide pata ee pens Roper Bs work <r Bae ood 

ridge over the Tay is ing satisfactory progress, and it is ho 
the undertaking will be completed in the early pane of 1877. Imay 
remark that the report has created a eal of pleasurable 
surprise, as the company made a loss of over £30,000 during the 
revious year, when trade ge’ ly was not so bad as it has been 
uring the past twelve months. 

A new fettling material, to which the patentee has given the 
name of ‘“electriciné,” has been adepted at the Risecar Iron- 
works, Darlington, and has aupeemntte given a good deal of satis- 
faction. A meeting of the workmen was held on Monday last at the 
works, when a general opinion was pronounced in favour of the 
new fettling, which is a chemical composition mixed with sawdust, 
It is claimed for this new preparation that it lessens the labour 
and saves the time med in fettling with “‘scrap,” and that it 
will save from 25 to 30 percent. in the cost of rp The inventor 
is a Mr. ett, 9 mdon, an may add that he is making 
isa Mr. Barn f London, and I may add that hei ki 
experiments with the same material at the works of the Bowes- 
field Iron Company, Stockton, where he ex to be able to 

ispense with the use of ‘‘cinder tap” and ‘‘ blue billy.” 

ished iron trade has become more than ever depressed 
ome Oe past week. Out of forty or fifty rail mills in the Cleve- 
land district, not more.than half a dozen are at work, and at many 


| establishments large stocks of puddled bar have accumulated, thus 


preventing the further employment of puddlers, Fot both plates 
and merchant iron there is a very limited inquiry, and it is quite 
on the cards that some of the plate mills will shortly be compelled 
to “‘lay off.” Prices are not altered. 

The coal trae is still inactive, the demand for South Yorkshire 
and Derbyshire account having slackened, with the resumption of 
work by about half of the men concerned in the recent strike. 
Coke, however, is still pretty firm at 11s. to 12s. 6d. per ton at 
the ovens. Manufacturing coals are not in much request, and the 
stocks at some of the Durham collieries have lately been augmented. 
Steam coal is in rather better demand, although list rates are 
hardly maintained. The traffic receipts of the North-Eastern 
Railway Company show an improvement for the past week, 








NOTES FROM SCOTLAND. 
(From our own Correspond: nt.) 


WITH respect to its extent, the iron trade does not show any 
improvement since last week. Indeed, the export demand has 
been considerably smaller, while home orders are abdut stationary. 
During the past week, however, the market assumed a somewhat 
healthier tone, as a result of the confidence inspired by the 
peaceful reduction in the miners’ and ironworkers’ wages, It is 
not believed that we have yet arrived at the lowest price in the 
value of iron, and, indeed, while I write the market has 
again a downward tendency. After the repeated reductions 
that have been made in prices, makers might almost despair 
as to business being improved by that means; but our 
ironmasters are bearing up against the {bad times with a 
brave spirit, striving to do everything in their power with the 
object of inducing purchasers, and making many sacrifices in the 
hope of ultimately improving the trade. There isa great want of 
enterprise among capitalists, who perhaps may be pardoned for 
abstaining from speculation in connection with the iron trade, 
after the many and ruinous failures that have taken place during 
the past two years; but I am assured that our ironmasters are 
determined, whatever the extent of the trade may be, large or 
small, so to adjust wages and other expenses as to render the 
industry profitable. Our orders to Cleveland are again somewhat 
more extensive. 

The warrant market has, on the whole, been weak, and though 
once or twice the prices improved a little, the advantage was 
subsequently lost, and the figures are about the same as those 
which prevailed at this time last week. On Friday the market 
was brisk in the morning, business being done at 588. 3d. to 58s, 
6d., but in the afternoon the only quotation was 58s. 3d. The 
market was quiet on Monday with business from 58s, 3d. down to 
57s. 10}d.; and on Tuesday there was, if possible, less activity than 
on the previous day, there being a very limited business at 57s. 10d. 
fourteen days in the morning, with little or nothing doing in the 
afternoon. On Wednesday the warrant market was utterly devoid 
of animation, there being no business of any importance. The 
closing quotations were—buyers, 56s. 9d. cash ; sellers, 57s, 104d. 
To-day (Thursday) is a holiday, and there was no market. 

The demand for makers’ shipping iron has been fair, and the 
prices of the principal brands have on the whole slightly improved, 
while in some insti a reduction of 6d. has been submitted to 
for No, 3. Good marketable No. 1 sells about 6d. lower; Gart- 
sherrie, No. 3, fell 6d.; Coltness, No. 1, improved 1s. 6d.; No. 3, 
6d.; Summerlee, No. 1, 6d. better ; No. 3, 6d. off; Langloan, No. 
1, advanced 1s.; Carnbroe, No. 3, fell 6d.; Monkland. Nos, 1 and 
3, ry ge 6d. each; Eglinton and Dalmellington, Nos. 1 and 3, 
each 6d. better ; Kinneil, No. 1, declined 6d.; others unchanged. 

The shipments of pig iron from Scotch ports during the week 
ending the 20th inst. amounted to 9510 tons, being 7 tons less 
than in the previous week, and -670 tons below those of the corre- 
sponding week of 1871. 

The imports of Middlesbrough pigs at Grangemouth for the week 
were tons, being 2035 more than in the previous week, and 
showing an increase of 3675 tons as compared with the import of 
the corresponding week of last year. 

A rather better inquiry exists for manufactured iron, but it is 
believed prices will have to come down still farther before the 
demand omes anything like satisfactory. There is a good 
inquiry for pipes and tubes, and alse for railway iron and machinery, 
Last week’s exports from Glasgow embraced £2750 worth of rail- 
way sleepers and tee bars for Buenos Ayres, £4320 iron and steel 
rails for Queensland, £4180 wheels, axles, and wagon work for 
New Zealand, £3000 pipes for Montreal, £2850 by ed Dantzic, 
and for other places 23000 worth of machinery, pipes and 
tubes, £1200 castings, £1150 bars, and £1500 miscellaneous. 

The home demand for is about as dull as ever, but the 
shipping trade is considerably more brisk, and some disposition has 
been shown to speculate, operators being en in this by 
temptingly low prices for orders of any considerable size. The 
aggregate shipments are decidedly high as the trade has been going, 
amounting to 13,500 tons for the week ; and a large proportion of 
the whole went to Canada and the West Indies, There have also 








been very good shi: ts from the ports on the east coast, but 
there likewise the market continues quiet. No change has 
been announced in the prices. 

The juestion is now as good as settled all over the mining 
district the men having poh nat, ne majority of cases 
again taken steadily to work. Some mi ing occurred at 
several of the collieries in the central district of - 
ing the exact amount of the reduction, it being by them that 
an attempt was to be made to make a greater reduction than was 
originally announced; but as a result of conferences with the 
managers the matter has been finally and satisfactorily adjusted. 
A-rather serious dispute occurred at the Castle-hill Ironworks, 
Carlisle, where the furnacemen struck against the proposed reduc- 
tion, and some of them even removed from their houses, which 
are the proj of their employers. But the workmen have since 
given way, and operations are resumed. The strike of engine 
workers and firemen employed at the Fife collieries in the hb 
bourhood of Dysart, to which I alluded in @ previous letter, has 
also ended in the men signifying their willingness to submit to the 
masters’ terms, All is quiet at the collieries in Ayrshire. 

The il of the Scottish Society of Arts, at a meeting held in 
Edinburgh, having considered the clauses of the Patents Bill, have 
resolved to petition the House of Commons substantially in accord- 
ance with the views advocated in the petition of the Glasgow 
Philosophical Society, the terms of whose petition appeared a short 
time ago in THE ENGINEER. 

The foreign shipping of the Clyde during the month of April, 
accurate returns of which have now been obtained, has been in 
excess of that of the corresponding month of last year. The 
arrivals aggregated 77,784 tons, as against 61,272 in April, 1875, 
and the increase is largely attributable to a heavy import of sugar. 











WALES AND ADJOINING COUNTIES. 
( our own Correspondent.) 

T am at length glad to note that a slight advance has taken place 
in the best varieties of house, or bituminous coals, It has only 
amounted to about 3d. per ton, but still the fact is gratifying, as it 
shows a step out of the very stagnant condition of things which 
has for so long a time existed here. The advance levied is on the 
small bituminous, and it indicates a slight improvement in iron 
manufacture, and a steady continuance of demand for Welsh coke 
from the best seams, which has prevailed during the last three 
months, For the best samples of steam coal, prices continue as 
quoted. The quotation is firm, and if there were greater unanimity 
amongst coalowners I should regard it as the prelude toa rise in 
price; but of late the output of steam sae though large, and 
amounting in the aggregate to nearly 150,000 tons a week from the 
whole Welsh district, is still much below the capacity of the 
collieries, At very few of them is there anything like full time, 
and at one of the principal I heard last week that it was only in 
active work two days in the week. 

The colliers, too, especially those in the Rhondda Valley, com- 
plain that they are too crowded. Work is plentiful, but so 
numerous are they that it is impossible to get good wages. ‘‘ We 
have,” said an intelligent overseer, ‘‘ puddlers, firemen, and iron- 
work labourers below with us, and of late a number of iron miners 
have given up and have been compelled to give up iron mining, and 
have swamped the pits,” 

T have just noticed, and slightly, for it does not deserve further 
record, a faint improvement in the iron trade. It is anything but 
equal. Iknow where 10,000tonsare being worked off for Canada, and 
next week from the same source another of 3000 tons will be com- 
menced. But while something a little better than half time and 
making for stock is enjoyed by one works, another—Rhymney—is 
engaged in blowing out one of the blast furnaces, and this week one of 
the coal pits worked by the same firm is stopped, and 200 men are 
thrown out of employment. This latter feature is exceptional, as 
the coal trade continues to give at least partial employment to 
every one soliciting it. 

At Landore Steel Works a number of men have been discharged 
lately. In a late glance around, the only place where there seemed 
anything like the old spirit was at Pentyrch, near Cardiff. Tre- 
forest tin-plate was scarcely doing half time, and the steel works 
only doing moderate work. 

Dowlais continues moderately employed, but the mills at 
Cyfarthfa which were at work last week are again idle. 

A most singular explosion of fire-damp occurred in the Ferndale 
Valley on Tuesday, in the upper pit now working as an upcast to 
Old Ferndale, where nearly 200 men were killed some years ago. 
This pit had not been worked of late, ani the only thing done was 
pumping to keep the water from overmastering the works, On 
Tuesday a man descended to oil the pumps down in the shaft, 
carrying a torch with him, and his descent was watched by a man 
and a boy at the top of the shaft. When a considerable distance 
down an explosion ensued, and the fired gas leaping up the shaft 
killed the two spectators instantly, and sent the machinery on top 
in all directions. Most singularly, the man who was descending 
escaped with only a slight burn. 

The state of trade at Cardiff continues tolerably good. The 
exports of April are not maintained, there being a falling off of late 
of about 10,000 tons weekly ; but the totai is still maintained at 
over 60,000, and this gives considerable life to the port. 

The winds, too, during the last day or two, have got out of the 
easterly corner, and there is every likelihood of a wee 

A colliery near Maesteg changed hands last week, and the whole 
plant, machinery, and effects of another, Caergynid, Swansea, 
will be dispersed on the last day of the month. 

Ebbw Vale is importing quantities of iron ore from Bilbao, 
but as a rule foreign ore is not in demand, and even Welsh ore is 
now scarcely worked at all. Mr. Crawshay is stated to have a 
stock on‘hand equal to many years’ consumption ; and the miners 
now employed only work three days a week, and get 2s. 6d. per 
day, or 7s, 6d. a week. It is honourableto Mr. Crawshay’shumanity 
that even this is done, as he does not want irca ore; and I hope he 
= continue his kindness, or there will be a disastrous state of 

ings. 

My news from the Forest of Dean has a gloomy cast. At Lydney 
the tinworks have been stop) ain, and this time the stoppage 
is more extended. Things look better at Lydbrook, but in all 
directions the coal trade has been and continues wretchedly bad. 

At the old steel works, near Colerord, there has been some 
prospecting of late with a view to start a wire manufactory. 

i continues to be made with sinking at the Hawkwell 
colliery. 

Rapid progress is now being made with the laying of the extra 
rail on the Taff Vale Railway, and not before it was wanted. 
The enormous quantities of coal now sent down from Aberdare, 
Rhondda, and Merthyr, demand a upenay competition. The 
making of the Llancaiach branch, which will give the Taff a good 
northern outlet, is going on steadily. 








THE Italian Government Biil for the rectification of the Tiber 

was distributed to the deputies on Wednesday. It contemplates 
displacing, deepening, and embanking the bed within the walls to 
the city. The Diritto says no better news could have come of 
Rome as an earnest of future works fer rectifying the river. The 
scheme will give employment to large numbers of able-bodied but 
starving and discontented citizens. 
4 SourH KEnsineTon MusEum.—Visitors during the week ending 
May 20th :— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9627; mercantile marine, building 
materials, and other collections, 13,365. On Wednesday, Thursday, 
and Friday, ion 6d,, from 10 a.m. to 6 p.m., Museum, 5170 ; 
gE ne, i materials, and oe payee 4089. 
‘0 verage correspon wee! ‘ormer 
14, Total from the openin ot tee Museum, 15,121 399. 
Patent Office Museum, 3877. ‘otal, from the opening of the 
Museum, free daily, May 12th, 1858, 3,458,911, 
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PRICES CURRENT OF IRON AND STEEL. 
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different 


Glengarnock—Ni $ re 
No.l .. 
Eglinton—Ni a we 
0.1 se oo 
Ma.8 .. o 3217 0 
Dalmellington—No.1.. 218 0 
No,8.. 217 0 
At 
Carron—No.1.. .. « 83 2 6 
Do., selected... 3 8 0 
At Grangemouth. 
Shotts—No.1.. « « 3 8 0 
0.3.0 se vo &$ 0 0 
At Leith. 
Kinneil—No.1 .. »« 3 0 0 
No.3 oe o 217 6 
At Bo'ness. 
CLEVELAND—Prices at works— 
Be. 2 so xo te we ow BM 8 
No.2 .. oc of of of 2 9 6 
ao So eo 00) oe » 3 22 
0.4,foundry «6 «. 2 
No. 4, forge .2 of o 2 5 0 
Thornaby .. « o« o 3 0 0 


Mesars. ey & Co.’s Stockton net 4 eS trucks) are—No. 1’ 


£2 188. 0d; 
Pore, £3 


essrs. Botckow, Vauouan, & Co.’s net prime é 
gi ite, i38.; No. 3, £2 88. 6d.; No, 4 foundry, £2 8s ; 


Wates—No. 2, f.0.b., Newport.. 


Seen =a 5 1, at 


Hematite, at works, 23 dis. 
Millom “ Bessemer "—No. 
No. 


Forge (at works) 


Both, Daven: 


No. 
Ordinary No. 
No. 
No. 


om C8 wb 


Mottled oo we 
White.. +e - 
Maryport—No. 3 oe 


No. 5 o 


Puddled Bar— 


Wates, 


Pearson & Know es Co. best (2) dis. for cash).. 


—At works ee 


£2 88.; No. 4 Forge, £2 7 
Xs 


Common pig (at works) 

Best native ore (at works) .. 
rt, delivered in 

iheffield 


LANCASHIRE, dcliverca in Manchester. No. 21 
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MANUFACTURED IRON. 
Ship Plates— 


Guascow, f.o.b. se ee 
MIDDLESERO’, at works .. 


Boiler 


“ WarRinoTon,” to 5 cwt. =e plate ee oe 
Do. best best 


Plates— 


De. treble best .. 13 
phd per cent. discount for cash. “The Pearson and’ Knowles Co.’s prices 
¢ hed iron include delivery at station in Liverpool, Manchester, or 


in dota af 1 


0 tons and upwards. 


+ 10 5 
«. £8 Os. 0d. to 8 10 
-- £7 10s, 0d to8 0 


ooo 


- 105 0 
11 5 0 
5 0 


m, in lots of not less than 2 tons, or free alongside at Liverpool 


Bow tno & Low Moor, terms in each case 2} dis. for cash in pay- 
ment of monthly accounts, or 1} per cent. dis. for cash in lieu 
of three months’ bill. The Low Moor Co. deliver in London 


at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per tonextra. £ s. 


Under 
24 cwt. 
8c 


4 
5 
6 
7 
Plates ¢: 


4 cwt. each 

and under 3 ewt. 
” 34 cwt. 
pad 4 cwt. 
9 5 owt. 
9 6 cwt. 


xceeding 6ft. wide, 


28. 


per cwt. 


ee - ee 


an 


i 
woOAKWwoDw 


Dt et tt ft bt tt 
eooooocoocs 


r cwt. extra. 


Sensepered and 


pe’ 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. ™ P 


Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 


Bowling 
———, best, to 5 cwt., to 4ft. Sin. wide, and to 


and Low Moor. 


30 superficial feet, per ton at works .. oe ne 6 
Best e- o oe eo o ee ee 12 0 0 
Best best best, to4 cwt. .. oo o oe - 1600 
Special, to 3 cwt 17 0 0 
Usual extras for overweight, sketches, &ec. 
Barrows & Sons: 
Best, per ton short, at works .«. e oo o 140 0 
Best best .. oe ee *e oe oe - 140 0 
Best ep ee oe * ee ee eo 2 5 0 
Barrows & Sons: 
B.B.H. Blooméela ae oy oe oe oe « 11°00 0 
ia eat plate co - i . an! 
ad Best t plates .. ee ee oo - 1300 
CLEVELAND . £9to 910 0 
WAtes, at Aberdare—Coke plates ; oe ee oo 0 0 O 
Guascow, f.0.b. . o ee es « £8 108s.to 9 0 0 
Angle Iron— 

Bow.ixc & Low Moor (terms as above)... percewt. £8. a 
L and T iron, not exceeding ten united inches .. eo 150 
For each additional inch extra per cwt., 1s. 

“ Warrincton "—less 2} per cent. for cash—from 1 
byl by $0 3} by Sh perton 4. +. ws $10 0 
Best boiler do., ee - 9 00 
het - ~- pau, ese discount) per ton’ oo - 710 0 
. o oe ee oe « 810 0 
Best best. boiler ee 1 00 
“Mowrmoor” (at the works) up to eight ‘united inches 915 0 
Best do. oe. ors ee + 105 0 
Best best do. - 1150 

T-iron, as above, 10s. extra. 

Angle and T bars, Sin. to 9in., 10s. extra. 

9in, to 10in.; 20s. extra. 
CLEVELAND .. « oe -. &7 to 715 0 
Eart or DUDLEY (terms as below) :— £a. 4 
“Round Oak,” not exceeding Sin. wide—Single best 1110 0 
” ” ” ” Double » « 1300 
x » Treble ,, .. 15 0 0 
Guascew, £.0.b. oe os oe ee £7158. to 8 0 0 
ABERDARE oe o.. we “es - 70 to 000 

Bar Iron— 
Bow tno, Low Moor, & Taytor Bros. (terms as above). 
perewt. £s. d. 
agg round, — aaaaien to 3} cwt. ee a oo 2-2: 0 
,3to5cwt .. we-ion/k seine ee ee 
De” 5cwt. and upwards .. ee oe eo. 140 
Flate—1}in. b iin, and upwards... ee eo eo 110 
» Under fin. thick to}in. .. oe. oe eo. 220 
»  Uunderjin.to}in .. oe ee eo » 28 0 
» under fin. eo - £60 
For each fin. less than 1jin. wide extra, 10s. per ton. 

gag upwards ee o .- 2186 
” o* o oe eo 130 
pag ‘in and 5-ldin. .. ee ee ee o 150 
” ‘in. oe ee ee - oe ee oe 1 @ 





and ee ee - oe 110 
Be Ein and fin oe ee ee oe oo eo ee 
»” 7-16in. and a - - ee - 150 
»  5-16in. itnd io O68.) te orm ge. ik: Ted 
din. oo oo oo se eo - 190 
Rivet, same price as above. 
Chain iron, same sizes as above, extra cwt., 2s. 
Best bars and rods, extra per , 38. 
“ Mowmoor,” at the works, per ton— £58. 4 
Bars, jin. to 3in. round and square, or to Gin. flat .. 815 0 
Best ” ” ” ”» ee 915 0 
Rest best ~ ” a -- 1015 0 
Rivet iron, usual sizes.. .. fe ee ef ee 1015 0 
Best best .. ee . eo oe ee - 1115 0 
Usual extras. 
Guascow, f.0.b. .. oe . eo + £7108. te 8 0 0 
Barrows & Sons, at works, per ton short : 
B. ° oo ne oo oe ee" @e 8K OO 
ES iron. saan tah « 11 0 0 
Mant. ov Duvcer, 4h die Lake ot Rowsd bob 
. up oe ee oe B " 
” ” 2 best ee ee 
a “ a Double eg oe SD 
* > og Treble ,, oe ee 


Rivet iron—ingle best MOR 0 oo RR 


” 


= 
~ 
and 
Oo 

o eocooooea 


ee oo oo ee - 1510 
On separate less than 5 cwt. ton ex! 10s. 
Watss, at College Works, Cardiff—Coke babs, best a 710 
Merchant Bars— 
“WARRINGTON ” (2} dis. for cash) per ton- 
Flats, from lin. to 6in. wide by jin. thick a and amd 


0 
Rounds and squares, from }in. to 3in., best - 810 0 
Do., treble best .. oe oe eo ow OO 
Delivery ; as above. 
Wuirtwe.t & Co., f.o.b. (24 dis. for cash), per ton— 
Crown q' ality” ee oe ee oe o. ee o 700 
oie oe oo we oe ee «| ee) 
Rivet iron ee *e oe oe + 810 0 
eee. “Thornaby”. or ee a o B| ; 
edie cas (Tubs as: > coven 4 be» tae 
ay arty ema Cardi or Newport 617 0 
No. 2 bars, f.o.b. Cardiff oe 615 0 
Sheet— £8. 4. 
“‘Monmoor,” to 8ft. long by 3ft. 20 w.g., per ton at 1010 0 
works.. .. oe oe o ee oe 
SES bs we’ ules, [Se Mepwickh. > De 
Do., best best oe oo oe oe - 1210 0 


Usual extras. 
Barrows & Sons— 

B.B.H. sheets.. os oe ee ee oo ee 
- best do. ee oe ee oo ee 
best best do.. oe ee oe eo o 

E. P.'& W. Batpwin, at works: 
“ Severn "Singles to 20 w.g. oe o ee - 
“Wilden” ,, pat ” : ep oe oe oo 
” ” 
” ” 
” ” 


Doubles to 24 w. g 30s.; and 
Trebles to 27 w.g., 60s. per ton, extra. 
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Charcoal Tin—Best “EP and WB «+ perewt... 118 0 
“ Unicorn oo oo oe oo e 110 0 
* Coke Tin—“‘ Stour” 160 


Messrs. Baldwin’s terms are 2} dis. for cash on Yoh of the month 


following delivery. 
PEARSON & Know es Co. (terms as —* £8 4. 
“ Dallam”. es, to 20 w.g. + perton 11 0 0 


Best, 108.; best best, 30s. per ton extra. 


CrowTHER Bros. & Moroan (at works)— £8. d, 
Coke Tin—Singles, to 20w.g., to 120in. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. o 117 0 

Trebles, "to 26 w.g., ‘to S4in. by 33in... - 119 0 

Charcoal Tin-—Sin les, as above ee ee o. 200 
Doutles ,, es ee eo 330 

Trebles . o . 249 

Do. Best singles, "as above eo oe oo 3. B06 
Best = ~ oe . oe ; H 4 


Best trebles 
Terms, 2} dis. for « ~~ nah 10th of the month. ‘Orders of 2 tons 
and t free, in 10 cwt. cases. 
J. Tixy, Bristol, delivered in Landon, 2h dis. forcash— £ s. d. 





Doubies.. ee o- ar oe oo « 1300 
Trebles . . oe. e 1410 0 
Waes—Treforest. Tin-p olate Works— 
Charcoal tin (at C , per cwt. - £1 0 0 to 00 
Lydney (at works) .. oe ee o 41 1 Oto 156 0 
Swansea oe oe oe oo « 018 6to 0 00 
Engine Iron— 
KirksTA.u Force Co. (from cold blast, pig, refined, a _ aw 
Plain bars, rolled, viz. : ton. 
Png & 8. 
Rounds, from }in. to 6in. diameter .. +. 20 Oto 22 0 
Squares, from in. to 5in. ee + 20 Oto2l 0 
Drawn hamm‘ bars, as above, per t tonextra 1 0 
Rivet iron oe on oe «- 20 0to 22 0 
Angle iron, tin. to din ia sane. o o = ted 4 ; 
Forgings—Plain ‘ts under o- oe 
é 5p «| BDewk so vo Bibte C10 
“ ae 20cwt. «. « 2% 0to 0 0 
ne a. 30 cwt. .. ee 30 0% 0 0 
40 cwt. 34 Oto 0 0 
Plain shafts, ‘above 50 ewt., aoe ‘according 
to weight and dimensions. 
ton rods, under 5cwt. .. ue o. 22 Oto 0 0 
x Oowk «sos ‘os’ Biko. 008 
” ” 20 . o -- » 80 Oto 0 0 
Cranks, under 5cwt. .. oe oo « 27 Oto 0 0 
Sas we) 0 a0 ie 
a a os ss ee ne 
. => 20cwt. o ay eo 87 Oto 0 0 
Crossheads, under 5 cwt. ary oe « 2% Oto 0 0 
o a 10 cwt. oe oe + 30.0to 0 0 
All other uses according to pattern and weight. 


Wire— 
Wurrecross Wire & Iron Sos delivered in Liverpool. Terms 2} dis. 


W drawn telegraph, in long lengths, 
Best best galvanised .. ee perton £ s. d. 
Oto 6 oe oe o oe oe ee - 1F 5 0 
7to 8 o oe or oe oe ar - 1850 
9 ee oe . ee oe “soe oo 19 0 0 
10 oe ee oe . o ee - 1915 0 
4 oe oe - oe or o « 205 0 
oo . 21 5 0 

ous aaah drawn fencing per ton 
Oto 6 oe o. ee oe oe oe ee 1110 0 
. oe ee o oe o oo 12 5 O 
& o. . oe oe .- oe o 1300 
9 . ee o *. ee o «- 1310 0 
10 . oe . “ oe - 1410 0 
ll oe oe . ee ee . - 15 0 0 
12 o ** -- 1510 0 

ping i in boiled oil 5 5s. per ton extra. 

ve: eavealt ton 
ee ory oe °° oe . - 1610 0 
oe oy ee oo o oe - 1465 0 
8 oe o oe oy o oe -- 1700 
Nail Rods—G.ascow, f.o.b. o} oo |©6= oe 9 HDS 


Nails— 
ee Wire & Iron Co. 
Wire Nails, or Points de Paris, per 112 Ib. :— 
8 9 10 1l 12 13 14 15 16 17. «18 
Wo 14/9 15/6 16/3 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in casks Is. per cwt. extra. 


Rails—G.ascow, f.o.b. ee ee oe « T1to8 0 
CLEVELAND ory « 610to7 0 
Wates—Tredegar Tron Company « 6 5to610 

b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
“3 rt) . oe oe oe «- 6 0 to 6 12/6 
For colliery sidings .. oo « 7 0to0 0 
- — = yard 
Bri to 30 Ib. per run 
(ah works +» 6126to 0 
Fishplates (at “works), any ’ section 
(Owen) oe ee oe os 710 to 7 12/6 





Chairs—G.ascow, f.o.b. o. =e & Oto 40 
Pipes—Guascow, f.0.b... © 6 « eo 6 OtO7T & 
STEEL. : 
SHEFFIELD—At works— ' £8da £58. d. 
Spring steel * fe ia Reine a Pett ea 
Ordinary castrods .,. ay eo - 17 0 0t02% 00 
Fair average steel ae > “Se oo = ee 27 0 OO 85 0 O 
Sheet se ee o. oe oe « 40 0 0t0 60 0 0 
Second-class tool... ary ee ee ee = : pond =) : 4 
Vine rolled, for clock springs, dc. <. 2. 60 0 00.15 0 8 
Raile—Siemens (at co. ec oo. o. 0 Ohn.0%.0 
Bessemer, ordinary .. oe - 715 0t. 9 00 
Do. superior ., oe - 10 0 Otoll 0 0 
~ Do. best .. o eo ee ae gd. | “t 
ALES— 8 8. 
Rails, f.0.b., Cardiff or Newport .. .. 9 5 Otoll 0 0 
Rails, at works(D. Owen) .. oe - 8 00t0000 
Bet tin ain. pit ya, at” ks Pa, Ne tones 
wor 
(Davenport) .. es ee oe. 8 2 6t0 8 5 0 
PRICES CURRENT OF MISCELLANEOUS METALS. 
Copper— £84 
Chili bars .. ee oo on e+ e+ perton.. 7810 0 
B.S. ingots oe oe oe oe oo oe -- 860 0 
Tough cakes or bars .. om oo o *e « 8 0 0 
—r 7% 0 0 
MUM et 0m, 0007 nest ‘abt had eg {re 0 9 
British .. se se oe oe news BSD 
spat Tagish soft pig 21 7 6 
roan rors, van «ees caeaack: ak tec 
Antimony— ai 
Regulus star .. ee or ee oe oe { 000 
Spetter— 
il oe ar oe oe or) oe oo ee Hg : 
English o. ee or oT) oe «e oe e 000 
Quicksilver .. oo per bottle .. 10 0 0 
Phosphor Bronee—Dusteg mental perton .- + 120 0 0 
oys oe oe £130 to 145 0 0 


Muntz’s Metal—Prices nominal. 
PRICES CURRENT OF COAL, COKE, OIL, &c. 


Coke— £04 £44.) £a.a£284 
Cleveland, at pits 0120..0136)| London—Best .. 0 00..0 00 
Derbyshire.. .. 6130..0 00 | sorts .. 0196..1 09 
Dest tk “a0! 0 simply South Yorkshire—. ower 

ondda— Best « 0120... 
0110..0 00 Conve: - 0 90..0 11 
doomiapaineda 0 66..0 00 Slack .. .. 0 30..0 5 
Sheffield .. .. 0150..6180 Wales, allat pit. 0 00..0 0 

Coats, Sat per ton Steam(less24).. 0 70..0 7 
South Hachem -. o's 8.20 10 6 | Boalt steazn “ ° 2 8.20 ; 
Derbyshire— |_ Do. bituminous 0 20..0 3 

Best (at pits).. 0140..0160|Lard .. .. .. 64 00..0 0 
Converting .. 0110..0 00 Oils, tun— 
ae aes oe . wet a ¥ | Seal, pale.. .. 84100..0 00 
ae ee | Brown .. «. 2910 39100 
| Yel. to tinged.. 31 ee 
Glasgow—At the pits— es: os He 
Ell coal, per ton 4 ii 4 Se... 0 00..0 00 
ee ee 00.. 
Splint . 0 56.0 76| Palm "lh ep 0 000 00 
Oss ra oe m engine 
= Price and 3 6.. 
Do.—At Glasgow— paobed ge my mal rai 
Sete data, ¢° 18 8..0 15 9 ce Brel} 33 5 0.98100 
De, bola, jg 80.0 99 Teel pale "3 38 0 Hartt 
Splint .. « 0 80..0 89 Brown .. o i} 00..0 00 
Steam .. « 0 80..0 99 Sperm, ay -- © 00..0 00 
Wishaw main.. 0 7°0..0 76 Whale, — 
Smithy +. +. 0196..0189) wf 84 10 0.485 0 0 
Lge oo 06 29 00..300 
ae” anaes pit prices)— E.I. Fish .. 23 00.. 0 00 
- eo 0110..6116 Yellow .. .. 82 00..3400 
_ rton 4ft. 0 96..0 106 | Tallow -- 30 00..5400 
Bargy sc 0 6000 60| Peto) 51 0.5800 
Slac: oo of 0 40..0 50 +e ee ee 5010 0,..5100 








PRICES CURRENT OF TIMBER, 


































76. 1876. 
Per Load of 50 cubic feet. £5. 46. Per Petersburg standard. £8 £58 
Baltic Fir Timber— Deals, 4c, leprae 
3 -3845 Quebec, 3rd do. Perm S et 
310 4106 a 3 :* aé 
3040 a a. 
. sss 8rd do, ue 
: 219 915 ae 328 
25 210 8rd do. « Il 810 940 
: 0 310 St. John’s, spruce deals . 810 9 @ 
12 215 Nova Scotia and Prince Hd- 
. 90 818|| — ward's Ine, epruce.. a a 
510 8 0 om 5s 
00 
510 8 0 oi70 H 
5060 
mn Timber— Cane 
hed gine tor yordsend pase: « 410 610 . 9 oe 
Mixed and building. 310 4 0 . per 1200 eee 
‘Tallow pins, logs sovcceces 4 oi Canadian, puncheon .. «oe 92 °0 22310 
Waney board ee rt . Bosnia, single barrel........ 30 0 31 @ 
33s sis Wainscot Logs, per 18ft. cube— 
|| aes — rercerverecodt ¥ Aw 
rte $10! Memel, crown. + 415 610 
$10 610! Lathwood, per cubic eens oo 
Biren: Quebec large -..-- 5 07 0} ne i i 910 10 5 
ew Brunswick er E. Isle . net Riga, Dantsic, Memel,&c... 710 8 10 
410 6 0|| “oman sn eae 
‘er superficial foot. 3 ds. d@ 
. re 10|| Mahogany, amy eae ri 43 st 
4 $x : Mexican, do. ...... 0 0 
; 3 S| Tabasco, do...... 0500 
ee 0 Cuba, do. 0 540 9 
339) shee tees 
71010 0|| Cedar, Cubs......s+0se+0es--. 0 a0 
‘d— : | Honduras, Mexican, &.. 0 4 6 
is 018 9| alae. Pee 
| ° 
5 13 615 a en ~0 40 1 
urg, do, . . 
Petersburg and =e 9 Wl °| Map! Canadian . eet H 4 
jana, yellow and w 13 51410 laple, bird’seye .. Pe 09 
deals, sorts Satinwood, St, Domir 6 
Norway deals, other sorts - 9 8 ll lo Deming «- —, 4 ‘ & 
Battens, all sorts. ei 9 | Satinwood, Bahama .... 70 9 
Swedish deals, mixed ........ 12 » 16 ‘| Rosewood, Rio 14 0 * t) 
Bed... .cseecees 12 9 12310 . a0 180 
te Ta and4th 9 010 lo | — aa aenase - bb 0 4 0 
ens less than deals, || Zebra w wail . 10 0 0 
Finlent nen cccvcvcces, AB 19 18 15 | Puerto Cabello.» 60 ° 
Bains poss ate : ° s + ast wre , ©. S.Domingo $ 8 a : 
sa @ ceve Ceylon ....seeeeeee 
Hand-sawn battens.... 7 0 8 0) ™ African billet 0 160 
Dantzig crown deck deal, per || Cocus wood, Cuba ... 60 886 
—e ° .3 tae} Boxwood, Turkey .. om 6 
Per Pete: raburg standard, | sd ad, 
Quebec, Ist bright pine.. 21 °0 25 15) Lancewood eS — 8015 0 
AGE: cc cccéscaas 13 0 15) , ordinary to fair. 3040 








AN experimental trial of a new torpedo boat, embodying the 
most recent improvements of the at, system, was recently ow 
near the Navy-yard, Washington, D.C. The boat, of oi eiled sha) 
16ft. long, 19in. in diameter, is made of iron. It is propelled 
liquid carbonic acid, carried in a reservoir within t e shell, the 
liquid being allowed ‘to expand into gas, which operates an engine 
and propeller. The boat is steered and the speed and direction of 
the a oa governed by electricity, the circuit being preset and 
closed by means of a cable, which is wound or unwound, as desired, 
= a reel carried in the boat; the boat’s direction and motions 

being governed by ae keys, located at the — or on the 
whence the to’ t is sent out. carries an 





aaplsis magazine w ich j is discharged by electricity. 
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THE IRONCLADS OF EUROPEAN POWERS. 
THE recent discussion in the House on the subject of our 
own ironclad ships and those of other naval Powers has 
supplied the public with authentic information of a very 
interesting character at the present time. But the 
facts have presented some confusion owing to the 
circumstance that Mr. Reed, Mr. Goschen, Sir J. Hay, 
and Mr. Hunt, all reckoned up our ships on different prin- 
ciples, so that we are left in uncertainty as to whether we 
ourselves have 12 available ships, as stated by Mr. Reed, 
or 29, as enumerated by Mr. Hunt. The following account 





of our own fleet of armour-clad vessels may make 
clear. We have certain powerful ships which are not 









matter | 


carried ially hea’ Further, there are two 
causes that make it questionable how far ships 
are to be thrown out for insufficient thickness of 
armour: one, the circumstance that if a ship can fire 
so obiiquely as to engage with her side inclined at 
an angle to her adversary po an the glancing angle of 
shot it is a great question whether she walt not be 
sufficiently protected by even very thin armour, and the 
other the fact that the vessel is unlikely to be identified 
by the enemy, and therefore any specially weak places, 
like those of the Warrior, might easily escape being struck, 
for they are not the that would ordinarily be aimed 
at. The above list, however, may be treated according to 
indiv.dual judgment; but if cut down to twelve in number, 





their fleet is curtailed in nearly the same ratio as our own 
if the newest and most powerful orly be reckoned. Speak- 
ing generally, if a comparison be made between our own 
ironclads and those of the French, an inch must be added 
‘to our armour, because our ships have interior skins of 
from 13in. to gin. thick, which the French ships do not 
possess, to say nothing of the advantages in our mode of 
attachment of armour plates. 

Of the Russian fleet, Mr. Reed reckons only five iron- 
clad sea-going ships as available by the end of the present 
year; but the Great Peter is not yet finished, and the 
Russian fleet at present available must chiefly consist of 
the vessels he throws out of the category of modern sea- 
going ironclads, either on’ account of imperfections in 
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completed, and are therefore not immediately available. | with Mr. Reed, it is to be remembered that there remain 


Of these, Mr. Reed counted three, as likely to be shortly 
ready, the Dreadnought, Shannon, and Alexandra. The 
first-named is to carry 14in. of armour. For immediate 
purposes, however, they must be thrown out of reckoning, 
and are only here mentioned to show that 
we are treating our own fleet in the same 
way as those of foreign Powers. To come 
then to the immediately available ships. 
We have the turret ships Devastation, 
Thunderer, and Glatton carrying l4in. 
and 12in. armour-plates, and 30 and 35- 
ton guns, and the Cyclops, Gorgon, Hecate, 
and Hydra, carrying 8in. of armour 
and 18-ton a OF these, Mr. Reed 
counted only the Devastation and Thunderer 
as being really sea-going ships. At the 
same time there is little doubt that the 
remaining vessels which are of the Monitor 
class might be taken, as Mr. Samuda and 
Mr. Goschen pointed out, to the Mediter- 
ranean; and Mr. Reed himself counted 
vessels of a somewhat similar character in 
the available line of Turkish ships. Next 
may be enumerated the Hotspur and 
Rupert, rams with 25 and 18-ton guns 
respectively, and armour ranging from 12in. 
to 8in. in thickness. Both these are omitted 
by Mr. Reed, and counted by Mr. Samuda 
and Mr. Goschen as undoubtedly available. 
The Hercules and Sultan come next, carry- 
ing 18-ton guns, and Qin. to 6in. of armour; 
and the Monarch, turret ship, with 25 and 
12-ton guns and 7in, of armour. These are 
thorough sea-going ships, and unimpeach- 
able in all respects. The Bellerophon class 
may be taken next in order, consisting of 
the Bellerophon, Penelope, Invincible, 
Audacious, [ron Duke, Swiftsure, and 
Triumph. They carry generally 12-ton 
guns and 6in. of armour. Some of these 
were included in Mr. Reed’s list, but not 
all, After these might come the Warrior, 
Black Prince, Achilles, Defence, Resistance, 
Hector, Valiant, and Prince Albert, carry- 
ing chiefly 9-ton guns and 44in. of armour; 
and the Minotaur, Agincourt,and Northum- 
berland, with 12 and 9-ton guns and 5$in. 
plates. In addition to these there are the 
wood-built iron-plated ships Lord Warden, 
Royal Sovereign, Royal Alfred, and Re- 
pulse, with 12 and 9-ton guns, and from 6in. 
to 44in. of armour. The three last classes 
were not reckoned by Mr. Reed, either 
because he considered the guns too light, or 
because portions were unarmoured—as in 
the Warrior—or the vessel too long to be 
manageable, as in the case of the Minotaur 
class. Mr. Goschen and Mr. Samuda, how- 
ever, again disagreed with him. Lastly 


come some vessels with 44in. of armour, as the Royal , 
Oak, the Research, Pallas, and Favourite, wood built, and | 


Viper, Vixen, Waterwitch, Scorpion, and Wyvern, iron 
built, which are still on our oak, but not reckoned by 
any one. Of ironclad ships, then, the navy list contains 
forty-three of all classes, now available; and in discarding 
any from our reckoning, we must bear in mind that the 
ships we throw out are only to be regarded as unfitted to 
cope with average modern ironclads, but still as more 
than a mateh for wooden ships, unless the latter 





left behind on our ccasts all the most powerful turret 
vessels and rams in our fleet. 

The French fleet, as enumerated by Mr. Reed, consists 
of three vessels with €4in, aimcur and 21-ton guns; 
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three with 2l-ton guns and 7in. armour; and three 
more with 73in., 6in., and 5in. armour and 14-ton 
guns; and three with 8-ton ns and 6in. armour. 

Mr. Reed’s principle of reckoning, however, there 
are included among these some unfinished vessels, 
while, doubtless, the Solferino and Magenta class are 
thrown out. He mentions no names, but, of course, the 
Flandre, Belier, Marengo, and Taureau are included. 
pen i the large number of ironclad vessels that 
were built long since a the French, we may conclude that 
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armour, or because they are chiefly intended for coast 
work, though probably the Novgorod and Admiral Popoff, 
with 28 and 40-ton guns and 1lin. and 18in. armour re- 
spectively—the latter, we believe, is not finished—are 
included by him. 

The Turkish fleet appears to be more 
powerful than is generally supposed. It con- 
sists of one ship carrying 18-ton guns and 
12in. armour; four with 12-ton guns and 
53in. armour; two smaller ones with 12-ton 
guns and Qin. armour; and lastly, two with 
12-ton guns and 7in. armour, besides several 
smaller vessels each carrying a single 12-ton 
gun. Germany has six sea-going ironclads, 
and two building. Of these Mr. Reed says 
nothing. Probably the Kénig Wilhelm, 
with Sin. of armour and 10in. backing, with 
a. skin, is one of the most powerful. 
The Austrians have somewhat similar ves- 
sels in the Custozza, with 9in. of armour, 
ail the Archduke Albrecht, with 8in. 
Denmark we know to have nearly similar 
vessels. The powerful vessels ordered by 
Italy will not be completed for a long time. 
Her present fleet consists of four ships 
carrying 123-ton guns and bin. of armour, 
together with older and inferior vessels, 
Mr. Reed estimates the various fleets in 
thousands of tons as follows:—France, 84; 
Turkey, 59; Germany, 53; Italy, 37; Aus- 
tria, 35; and Russia, 29. Mr. Hunt esti- 
mates our strength compared with that of 
France as 100 to 75. 

Any estimate of this kind is difficult, and 
likely to be very arbitrary. Clearly, a fleet 
which possesses one or two ships with more 
powerful guns and much thicker armour 
thon any of the enemy possesses a great 
ady.ntage, but who is to say exactly what 
weight to attach to it? Speaking gene- 
rally, the feature which is most surprising 
is the apparent weakness of Russia and the 
strength of Turkey on the sea. 





THE CENTENNIAL EXHIBITION. 
(From our Special Correspondent.) 
PHILADELPHIA, May 19, 1876. 

Durina the past week considerable progress 
has been made with the contents of the ma- 
chinery hall, but much still remains to be done. 
Unfortunately, that portion of tne hall through 
which the majority of visitors enter is in the 
most unfinished condition. The east end of the 
building abuts on the principal entrance to the 
grounds, and the spaces allotted to the various 
countries have been arranged with reference, to 
the geographical position of the several nationali- 
ties. Thus, France and Germany are situated at 
the eastern extremity, followed by Great Britain, 
and terminating with America, who occupies the western half 
of the building. Now, France and Germany are more ‘in arrear 
than any other country; in fact, their sections still present little 
more of interest than packing-cases and empty spaces. Owing 
to this state of things, it is quite impossible for me to attempt 
to notice the whole of the exhibits of any one country consecu- 
tively, as I am obliged to examine those machines which are in 
a fit state for inspection, and where there are competent persons 
in charge of them to supply information. There is great cause of 
complaint with regard to this latter item. The Belgian and Bra- 
zilian departments are left in charge of one or two soldiers who 
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cannot speak English, and who, if they could, are doubtless 
incompetent to supply any reliable information; and individual 
exhibitors, both English and American, are singularly badly sup- 

lied with circulars and other statistics respecting their exhibits. 

he official catalogue of the machinery department contains 
nothing but the names of the exhibitors and the name of the 
article exhibited. The elaborate British catalogue is equally 
deficient in this respect, although it does enumerate most of the 
different articles contributed by each exhibitor. 

The object of producing this bulky volume has been much 
criticised here. Asa catalogue for visitors it is utterly useless, for 
it only contains the enumeration of the British exhibits, and 
whether the Yankees will buy the book in order to study the 
dissertation upon Exhibitions in general, and the glorification of 
South Kensington and its belongings in particular, is extremely 
doubtful. The colonial section comprises an account of the 
situation and area, climate, history, geology, mineralogy, manu- 
factures, &c. &c., of each colony represented at the Exhibition. 
No doubt these statistics are very valuable in their way, but I 
cannot understand the object of tacking them on to a catalogue, 
with the effect of increasing it to an unwieldy size and render- 
ing the list of articles exhibited extremely difficult to fiud. The 
second portion of the volume, containing abstracts of tariffs, 
Custom-house fees, &c., may be of use in the counting-house of 
an English manufacturer, but is certainly an objectionable fea- 
ture in a catalogue. The volume is sold for a dollar, which 
must be considerably less than the cost of printing it. Who pays 
the difference’ 

As regards the Corliss engines and boilers referred to in my 
last, about twelve months ago, when the plans for the Exhibi- 
tion began to assume a definite shape, Mr. George H. Corliss, of 
Rhode Island, who represents that State on the Centennial 
Commission, offered to furnish the power requisite to run the 
machinery in the Exhibition, which was estimated at 1400-horse 
power ; but it was discovered that there was some oppusition 
to one establishment furnishing all the power. The Commis- 
sioners then invited proposals for driving the whole of the eight 
lines of shafting in the machinery hall, or for driving a single 
line only, so as to divide the labour among eight different 
engines. When the tenders were opened none of them were 
deemed satisfactory, and the cost to the Commission of accept- 
ing any of them would be much greater than if Mr. Corliss’ pro- 
position was agreed to. The contract with Mr. Corliss was 
eventually signed, and the work commenced on the 14th of 
June of last year. The engines are very clearly shown at page 413, 
with the exception that the geared fly-wheel is really covered 
by a casing over the rim, which prevents the teeth from being 
seen. The cyiiuders are 40in. diameter and 10ft. stroke. They 
are protected by steam jackets covered with lagging jin. thick, 
then » coating of hair felting lin. thick, with an air space 4in. 
wide between it and the polished iron casing. The piston rods 
are of steel, 6}in. in diameter, attached to pistons packed with 
segmental rings held up by spiral springs. The piston speed is 
about 720ft. per minute. The connecting rods are 24ft. long, 
and made of horseshoe scrap iron, 9600 horseshoes having been 
used for this purpose. No parallel motion is employed, the 
pistons being fitted with crossheads working in guides bolted to 
the cylinders, and to a horizontal framing, which also serves as 
a gallery. The beams are cf cast iron of a very peculiar design, 
to which exception will doubtless be taken by many engineers. 
They are 9ft. wide in the centre, 27ft. long, and weigh 11 tons 
each, and are cast solid. They are certainly shorter than is 
usual in English practice. The crank shaft is 19in. in diameter 
and 12ft. long, of the best hammered iron. The bearings for 
this shaft are 27in. in length. The geared fly-wheel is 30ft. in 
diameter, 24in. wide across the face, and weighs 56 tons. It has 
216 cut teeth, and at thirty-six revolutions per minute the velocity 
of the periphery is 3392ft. per minute, or about thirty-eight 
miles per hour. The wheel is cast in segments, and the arms 
appear to be rather light. The framework of the engines 
will be readily understood by reference to the drawings, and 
convenient stairs are provided by which access can be readily 
obtained to any part. The form of the various cranks by which 
the valves are actuated strikes the eye as being peculiar, but it 
is well adapted for its purpose. The Corliss valve gear is too 
well known to require description, and it has been adhered to in 
these engines in all its integrity, although the wrist plate is not 
used, the actuating valve gear being divided into two parts. The 
condensation is effected by an ordinary jet condenser, and the 
arrangement of the pumps does not call for any particular 
remarks, The whole of the unpolished work is painted a pecu- 
liar neutral tint, composed of dark olive, burnt umber, and a 
little green with white lead ; it is a peculiar tint, somewhat of a 
greenish-grey. The casings of the cylinders, steam and exhaust 
pipes, cranks, connecting rods and valve rods and levers, are 
polished bright. Steam of 801lb. pressure can be used, but the 
engines are actually running at present with 10]b. steam, with 
from 8 deg. to 12deg. of expansion. This is accounted for by 
the fact that so few of the machines in the building are actually 
working. The engines are placed upon a raised platform 3ft. 3in. 
high, the floor being of cast iron plates, and surrounded by a 
neat railing. The total height of the engine above the floor of 
the building is 40ft:, and its weight about 700 tons. 

The general plan of machinery hall, sent herewith, shows the 
arrangements for driving the shafting. The engines being placed 
in the centre of the building, the fly-wheel gears into a wheel on 
the cross shaft under the floor; this wheel is 10ft. in diameter, 
giving a ratio between its circumference and that of the fly- 
wheel of 3 to 1. The length of the cross shaft is 252ft. At the 
ends of this shaft, and at two intermediate points connected with 
it by nests of bevelled gearing 6it. in diameter, are four shafts 
running at right angles with the main shaft, to points directly 
under the ends of the separate lines of overhead shafting. At 
each end of these four connecting shafts are the main pulleys, 
eight in all, seven of them being 8ft. and one 7ft. in diameter, 
and each 32in. across the faces. By this arrangement each 
pulley is directly under the end of adistinct main shaft overhead 
in the hall, with which it is connected by a double belt 30in. 
wide and 7(0ft. long—an aggregate of 20ft. in width of double 
belting being required to transmit the whole power of the engine, 

—and each is in a position to drive a straight line of shafting 
655it. long,or what may be called a separate section of machinery, 
each section being the whole length and one-fourth of the width 
of one wing of the hall. This main shaft is also extended under- 
neath the floor of the transept 100ft. or more, to furnish the 
power for machinery in that. Thus there will be 784ft. of main 
shafting, four nests of bevelled gear (three in a nest, and each 
wheel 6ft. in diameter), and the large gear connecting with the 
geared fiy-wheel, underneath the floor and completely out of sight, 
while the main pulleys will extend above the floors less than half 
their diameter. The main belts, instead of being an eye-sore 


and in the way, as is too often the case, will pass through the 
hall in out-of-the-way places, and be enclosed in glass apartments, 
8ft. by 6ft. in size, so as to make a proper exhibit of the belts. 
Mr. Corliss’ contract terminated with the underground shafting, 
and I shall take another opportunity of describing the overhead 





The workmanship of the Corliss engines leaves nothing to be 
desired, and the smoothness of motion of the engines and gearing 
may be imagined when it is observed that the Waltham Watch 
Company are engaged in conducting the delicate operations of 
watchmaking on the floor only 20in. above the shafting, and in 
close proximity to four nests of gearing placed 50ft. apart. As 
may be supposed, the engines are almost noiseless. A great deal 
of this success may be attributed to the excellent nature of the 
gearing, which was all cut upon a machine invented by Mr. 
Corliss, and made for this special purpose since last June. This 
machine is exhibited in the neighbourhood of the engines, and I 
hope soon to be able to send you a description of it. Mr. Corliss 
also shows one of his original horizontal engines, of 165-horse 
power, with a 23in. cylinder and 4ft. stroke, built by him in 
1860. This engine has been running for fourteen years, and is 
in excellent condition. It is exhibited by Mr. Corliss to show 
how closely those engines now being constructed by other 
makers upon his principle resemble his original productions. 
The boilers, twenty in number, for supplying the steam to the 
engines, were illustrated and described m your issue of April 
28th, and I need not repeat that description now. I should 
mention that the engines were started on the day specified in the 
contract—April 10th—or only ten months from the commence- 
ment of the work—a very creditable performance, considering 
their size and high finish. 

The cross section of the machinery hall which I send you 
hardly requires any explanation. The foundations consist of 





plunger, and the lower portion of the pump being filled with 
water, the plunger is almost floating and the pressure on the 
aperture is reduced toa minimum. The inlet and outlet valves 
for the air are both placed above the level of the water, which 
rises and falls in the two compartments of the pump as it is 
displaced by the ad oy sc From the fly-wheel of the air-pump- 
ing engines, a belt is led to drive a pair of Weston’s patent 
self-balanced centrifugal sugar drying machines, 30in. in 
diameter. The ing carrying the driving pulleys for these 
centrifugals has been adapted to receive a sheet iron 
casing to prevent accidents happening through the gearing, 
and is so a that any number of centrifugals can 
be added to it. The principle on which Weston’s centrifugals 
are constructed is well known, and has been previously descri 

in THE ENGINEER ; suffice it to say, that the baskets are suspended 
on rods running in hollow spindles, thus avoiding the friction 
consequent upon using an upper and lower bearing, while the 
basket is free to adjust itself, no matter how unequally the load 
is placed init. Pug mills, with shoots to each basket, are attached 
tothe framing. A smaller specimen of sugar grinding plant 
consists of a diagonal high-pressure engine with a cylinder 6in. 
in diameter and 12in. stroke, with double spur gearing, mill and 
steam boiler, all fitted on one cast iron bed plate. The mill has 
rollers 12in. diameter and 18in. long, and the gearing is all cased 
in. The boiler is not exhibited, as steam is supplied by the com- 
missioners. This mill will make from 15 cwt. to 20 ewt. in ten 
hours, and is arranged to drive one of Weston’s patent 18in. self- 




















































































































piers of masonry. The superstructure consists of solid timber 
columns supporting roof trusses, constructed with straight 
wooden principals and wrought iron ties and struts. As a 
general rule the columns are placed lengthwise of the building, 
at the uniform distance apart of 16ft. The columns are 40ft. 
high to the heel block of the 90ft. span roof trusses over the 
avenues, and they support the heel of the 60ft. spans over the 
aisles at the height of 20ft. The outer walls are built of 
masonry to a height of 5ft., and above that are composed of 
glazed sash placed between the columns. Portions of the sash 
are movable for ventilation. Louvre ventilators are introduced 
in continuous lengths over both the avenues and the aisles, The 
building is lit entirely by side light. The whole of the annexes, 
boiler houses, machine shops, &., have been designed with a 
span of 60ft., so that the roof trusses and general method of 
construction is identical with that adopted in the machinery 
hall: By this means great economy in construction has been 
obtained ; in fact, the ruling principle in the design of the whole 
of the buildings is a constant repetition of a few simple forms, 
thus greatly facilitating the manufacture of the various parts, 
and enabling them to be erected with great rapidity, as the 
workmen soon became accustomed to handle the various parts. 
This plan renders it quite unnecessary for me to furnish you 
with drawings of the various buildings, as the cross section of 
the machinery hall illustrates nearly all the details of the whole 
of the buildings in the machinery department. The boiler- 
houses, four in number, have the firing floor sunk below the 
surface, with coal bins extending underneath the railway siding, 
to receive the coal from wagons provided with drop bottoms. 

The most extensive exhibit in the British section of machinery 
hall is that of Messrs. Mirlees, Tait, and Watson, of Glasgow. 
It consists of a steam engine, witha very antiquated looking 
framing supported by six columns, to carry the beam centres, 
when an A-shaped frame would have been much lighter and 
stronger. The cylinder is 24in. diameter, with a 4ft. 6in. stroke. 
Steam is worked at high pressure, the exhaust being used for 
cooking sugar. The valves are on the Corliss principle, worked 
from a wrist plate, which, by-the-bye, Mr. Corliss has not 
employed in his large engines in the Exhibition. The engine 
has a heavy fiy-wheel, with double ratchets cast in the rim for 
convenience of turning by hand. The engine drives a sugar mill 
through very heavy spur gearing on a massive cast iron frame. 
A tail bar coupling is employed on the shaft between the gearing 
and the mill, to allow for any spring in the top roller, and for 
ease in disconnecting. The sugar mill is an exceedingly strong 
structure, with three horizontal rollers each 7ft. long and 3ft. 
6in. in diameter. The mill is fitted with open gap headstocks to 
facilitate the removal of the rollers, and a patent trash turner, 
which is always kept up to the face of the front roller by means 
of rods passing through a cast iron beam placed at the back of 
the roller, and bearing against the caps of the journals, so that if 
the roller springs back through an extensive feed of cane, the 
trash turner travels with it. Only the driving gear of the cane 
carrier and megass elevator are exhibited owing to want of space. 
The whole of this machinery is remarkably strong and massive, 
the weight of the engine, gearing, and mill being 155 tons with- 
out the cane carrier and megass elevator. An improved air 
pump is driven by an engine on Robertson’s valveless principle, 
made by Messrs, Mirlees, Tait, and Watson, with a cylinder 
12in. diameter, and 12in. stroke. The pump is driven direct 
from the piston, the cylinder and pump body being fixed to the 
same bed plate. The great peculiarity of the air pump is that it 
requires no packing, and gives a vacuum equal to, if not better, 
than the best newly packed air pump. The pump is double- 
acting, and is furnished with a hollow plunger, closed at both 
ends and connected te the piston rod which works through a 
stuffing box in the end of the pump. Inthe centre of the 
pump body is a diaphragm with a circular aperture for the 
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balancing pivot centrifugal machines, The whole of Messrs. 
Mirlees, Tait, and Watson's machinery is exceedingly strong and 
well adapted for the rough work it has to perform, and I hope 
soon to be able to furnish you with drawings of the mill and 
air pump, the latter being particularly interesting. 

The Swedish section of the machinery hall is a very creditable 
one, and comprises a horizontal engine with condenser of 25-horse 
power, and another without condenser of 3-horse power, con-, 
structed by Hockum’s Machine Manufacturing Company, of 
Malmo ; a 12-horse steam screw launch engine by the Kristin- 
chamn Workshop Company, on Woolf's system, is somewhat 
peculiar, but is very compact and well made. The hollow cast 
iron standard supporting the cylinder is employed as the steam 
pipe, which is continued in a flattened form round the cylinder 
casing to the valve chest ; the exhaust can be turned either into 
the cylinder jacket or into the atmosphere at pleasure ; the 
reversing is effected by turning the eccentric when the engine is 
running, and gearing is provided to turn the engine over the dead 
centre when starting ; the steam valves are common plug cocks, 
which is false economy, though I have seen several larger ex- 
amples in the Exhibition. 

A very peculiar form of governor is also placed in this section, 
but it is impossible to describe it without the assistance of draw- 
ings or models. Messrs. J. and C. G, Bolinders, of Stockholm, 
are extensive exhibitors, and contribute a collection of machines 
for making Remington cartridges, some sawing machines, and 
some fine specimens of ornamental iron castings, such as shields, 
vasés, &c., which are almost as fine and clear as bronze. 

The only locomotive in this section is shown by H. Asplund. 
The chief peculiarity about this engine is the radial axle boxes 
fitted to the trailing wheels, the details of which are shown upon 
drawing which I shall send you. 

It is, however, in the main building that the most interesting 
portion of the Swedish exhibits will be found, in a tastefully 
arranged trophy of specimens of iron and steel produced by 
the firms forming the Swedish Ironmasters’ Association. The 
specimens comprise fractures of every variety of iron and steel 
produced in Sweden by the Bessemer and crucible processes ; 
also excellent samples of chilled iron in the form of conical pro- 
jectiles, and railway carriage wheels, the depth of chill in some 
of the former being remarkable ; cut nails and wire for cable 
purposes are also worthy of notice. The Fagersta Bruk also 
send handsome cases containing specimens of steel fractured 
before and after being annealed, and many other excellent pro- 
ductions. The Sandrik Ironworks and several other firms are 
exhibitors in this section, which certainly is the finest collection 
of steel and iron in the Exhibition. 

The Empire of Brazil is represented in machinery hall by a 
gaily decorated sort of court, which, however, contains little of 
interest, the principal display consisting of models of vessels of 
the imperial navy, and of workshops in the Arsenal. Also a 
small pair of beam engines, and a coining press of very inferior 
design and make, Some ornamental castings are, however, 
worthy of notice. 

Messrs. John Brown and Co., Limited, and Messrs. C. Cammell 
and Co., both of Sheffield, contribute magnificent specimens of 
armour-plate, showing results of the severe tests to which the 
have been exposed, one of Messrs, Cammell’s plates 1lin. thic 
having been fired at with a Palliser chilled iron shot from a 7in. 
muzzle-loading rifled gun, with a charge of 18} 1b. R.L.G. powder, 
at a range of 30ft., with a penetration of nearly /in. 

In competition with these English armour-plates is a very fine 
plate made by Messrs. John Roach and Son, of New York and 
Chester, for the ironclad Puritan, now building for the 
United States Government by that firm. The plate is 10ft. 
long by 3ft. 7in. wide, and 124in. thick ; its weight is 8} tons, 
and is an excellent piece of work. Messrs. Roach also exhibit a 
boiler plate 25ft. long by 8ft. 6in. wide, and jin. thick. A shaft 
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forged by the same firm for a screw propeller, to be driven by 
an engine with a cylinder 90in. diameter and 14ft. stroke, is 
a very creditable production ; it is 35ft. long, 22in. in diameter, 
and weighs 233 tons. Several models of the ironclads constructed 
by Messrs. Roach are on view, and are interesting, as they show 
the most approved types of modern American warshi 

A very considerable display is made by the collection of printing 
presses ; from the Walter and Bullock presses, turning out the 
New York Times and New York Herald at a speed of from 
30,000 to 50,000 copies per hour, down to the model press for 
printing cards or other small work. For ordinary job printing, 
one of the best presses I have seen is that made by Golding and 
Co., of Boston ; it is strong, simple, and compact, and very light 
running. Messrs. Curtis and Mitchell, of Boston, show a useful 
little press called the Columbian. Messrs. J. W. Daughaday 
and Co. make the “Model Press,” which is extremely well 
adapted for what may be called amateur printing, or for printing 
circulars, cards, &c., by business houses. The smallest size 
measures 5in. by 7}in. inside of chase, and the largest, with a 
self-inking arrangement, 6in. by 9in. The bed A of the “Model 
Press’’ is stationary, and is slightly inclined toward the platen 
B. The bed and frame are cast in one piece, giving the press 
great solidity, so that there is no chance for a “slur” of the 
forme during the impression. The chase C, which holds the type 
or forme to be printed, fits into slots made to receive it at the 
lower side, while the top is secured in such a manner that fixes it 
to the face of the bed as rigidly as if it were one piece with it ; 
yet it is so constructed that it can be removed in an instant. On 
the back of the platen, next the operator, are four screws which 
act on the face of the platen and regulate the impression. These 
screws are turned with a strong key-wrench which accompanies 
the press, and when not in use it can be carried in the pocket. 
The same wrench also fits the screws in the chase, which are used 
to tighten the forme therein. These screws entirely do away 
with the old and clumsy method of “locking up” the forme with 
a mallet and wedges, or “quoins.” I is the inking disc, which 
revolves slightly with each impression by a simple pawl-and- 
ratchet arrangement underneath, and not shown in the engraving. 
A bracket on the rear of the press supports the roller arms J, 
which are accurately balanced by the balls K; these arms 
the rollers L L from the distribution disc over the face of the 
type and back to the disc again, giving a perfect distribution 
of the ink with each impression. The motion is given to the arms 
carrying the inking rollers direct from the platen by the curved 
arms or pitmans M. The grippers O are operated by the rod N, 
and act. upon the torsion principle ; hence, can never become weak 
or get out of order. They can be adjusted to any desired width of 
forme, and can be secured in an instant. The power is applied in 
such a manner that there is no “lost motion” or increased force 
required to operate the self-inking attachment. At the instant 
when the whole power of the press is needed for making the 
impression on the face of the type, the inking apparatus has 
finished its work and remains stationary until the impression is 
over. Then the surplus power is used for inking the forme for a 
new impression, 

Messrs. W. C. Allison and Sons, of Philadelphia, have a very 
tastefully-arranged display of steel boiler tubes, wrought iron 
piping, hydraulic tubing, car forgings and brakes, forgings for 
building purposes, roofs, &c., and a great variety of bolts, rivets, 
screws, &c. The whole of the articles are of the best quality, 
and the small forgings particularly are remarkably well executed. 
Some short pieces of steel boiler tubes, placed on end under a 
steam and ha ed flat, show the great excellence of 
the material used in their manufacture. Allison's patent tube 














coupling is produced by very expensive plant, especially prepared 
for that purpose, but makes an excellent joint. The collar is 
tapped in the usual way, with right and left-handed threads, but 
the internal diameter of the socket slightly diminished towards 
the centre, thus forming an exceedingly tight joint. Hoskin’s 
sheet metal gauge, made by Messrs, Allison, is a very handy little 





HOSKIN’S SHEET METAL GAUGE. 


instrument, consisting of a handle with rather a deep gap at 
one end ; one jaw is provided with a nut, and the other carries 
a screw with a wheel divided on its circumference to show the 
thickness of the plate in wire gauge. By using this instrument 
the exact thickness of the plate can be ascertained at some dis- 
tance from its edge, thus avoiding the burr which is so frequently 
found on the edges of plates. 

The greatest novelty to English eyes on Messrs, Allison’s stand 
is a very elaborately got up specimen of Doty’s revolving road 
and level scraper, whith is, I believe, unknown in England. It 
is used for excavating any soft material, for embanking, road 
making, &c., and was employed extensively in levelling the 
ground for the Exhibition. These scrapers are made with iron, 
steel, or wood bottoms, the latter being provided with steel 
cutting edges and runners; they are drawn by a horse, a man 
regulating the depth of the cut, as in ploughing, by pressing on 
the handles, When the scraper is full it is drawn to the place 
of deposit for the excavated material, travelling on the runners 
at the back bottom corner of the body. By raising the handles 
high enough until the point of the scraper catches the ground, a 
spring is released at the back, and the body tilts over and 
deposits the material, revolving by the vontinued traction of the 
horse, and returning to its former position automatically when 
empty, and being ready to resume the work of excavating. 
Without seeing one of the machines in operation I cannot form 
an opinion as to its merits, but if it is as useful as stated, and 
being extensively adopted in this country, I think it should be 
tried in England, where it might be used with advantage in pre- 
paring the surface of sewage irrigation farms, laying out parks, 
&c.; but I am informed that it is employed here for railway pur- 
poses, but Ido not consider it well adapted for that class of 
work, except perhaps in clearing up the formation level, prepara- 
tory to depositing the ballast or removing the surface soil. I 
hope to be able to send you drawings of this instrument in a 
short time. It is very similar to the old Dutch “ Molderbaett.” 

Colt’s Fire-arm Company is apparently devoting its attention 
to peaceful as well as destructive arts, and contributes a collec- 
tion of small portable engines, very well executed, and in some 


instances very elaborately got up and nickel plated, one engine 





and boiler being entirely covered with polished plating. As in 
the case of the well-known fire-arms manufactured by this com- 
pany, all the parts of these engines of the same size are numbered 
and are interchangeable. In case of a breakdown, the steam user 
can, if necessary, telegraph the number of the broken part to the 
manufacturers, and receive a duplicate in a very short space of 
time. One of these engines is used at King’s Cross station to 
drive the railway car washing machinery introduced into 
England by Lord Caithness, and was referred to in THE 
ENGINEER in the description of that apparatus. 

As I expected, the American display of wood-working ma- 
chinery is one of the most interesting in machinery hall, and 
most of it being in motion, it is a source of great attraction to 
visitors, especially the bandsaws, on which most intricate patterns 
are executed, and sufficiently inviting of themselves without 
dressing up the operators in fancy costume—as was done in one 
case—to draw the attention of visitors. One of the most 
complete exhibits of small wood-working machines is that of 
Messrs. Bentel, Margedant, and Co., of Hamilton, Ohio, who 
show about a dozen machines for various purposes. Their 
patent universal wood-worker will execute almost every descrip- 
tion of jointing, squaring, planing, rabetting, &c.. &c., and is 
fitted with a neat arrangement for adjusting the level of the 
tables by means of wedge-shaped slides, and has the important 
advantage of allowing two workmen to be executing different 
jobs at the same time, 

A moulding machine, called the Excelsior Wood-worker, is 
fitted with a new motion for this class of tools in the shape of 
conical friction gearing covered with pasteboard, and by using 
either the upper or lower horizontal cone the action of the tool 
can be reversed. An excellent planing machine is adapted to 
plane either on the top of the cutter-head or underneath it. The 
cutter-head is of a triangular section, with the edge of the blade 
set diagonally with the axis of the cutter, so as to make a 
drawing cut, only a small length of the blade cutting at the 
same instant. The arrangement of this cutter-head is particu- 
larly ingenious, and at first sight somewhat puzzling, though in 
reality it is very simple. It is fitted with serpentine grooved 
feed rollers, and one of the planers is furnished with tongueing 
and grooving cutters for light flooring boards. 

A horizontal universal boring machine occupies but little space, 
and the table being adjustable, it can bore at any desired 
angle; the table can be raised or lowered 16in., enabling the 
workman to bore a hole in the centre of a log 32in. square, and 
can be tipped in either direction and raised or lowered without 
disturbing the angle at which it is set. 

The vertical boring machines shown by this firm bear a close 
resemblance to those made by English manufacturers, and do 
not call for any special remarks; but an important improvement 
in bandsaw machines consists in the construction of the upper 
bandsaw wheel, which in appearance does not differ from the 
ordinary wheel, but a recess of the proper width and depth is 
formed in the rim; the bottom of the same has a number of pro- 
jections which are turned true and ground to a circle, corre- 
sponding to the diameter of the wheel. The space between the 
projections is laid with anti-friction material to the exact height 
of the projection; thus prepared, the recess forms an accurate 
bed for the reception of a cast steel band or rim, accurately 
ground on the in and outside. The steel band is covered with 
leather to preserve the set’ of the saw. il-holes are provided 
on opposite sides of the wheel, through which a few drops of 
best lard or sperm oil once a week will insure sensitive working 
of the steel band. When the lower wheel and sawband are set 
in motion, the latter communicates the motion to the upper 
wheel; but this being at rest, does not follow at once with 
the speed acquired by the lower wheel, because the steel 
rim or band slides in the recess on the rim of the wheel 
and sets the latter gradually to the same number of revolu- 
tions as the lower wheel when it attains sufficient momentum. 
Whenever the velocity of the driving wheel is suddenly reduced, 
either by the application of the brake or the saw entering the 
wood, the steel band revolves with the speed of the driving band 
wheel, while the upper wheel revolves by the force of its 
momentum, creating a harmless friction inside the steel band, but 
not on the saw blade, as is usually the case; thus the slipping of 
the saw en the upper wheel, which creates heat and crystallises 
the saw, is avoided and the strain on the blade is considerably 
reduced; in fact, the saw has little or no driving to do, which is of 
great importance when very delicate blades are employed. The 
spherical guides are also worthy of notice. The lateral guides 
are formed of flat pieces of wood, which are arranged on each 
side of the saw, so that they can be closed up to the saw-blade 
and adjusted to compensate for the wear. The back thrust 
guide consists of a series of finely turned and hardened steel 
balls, and steel washers of the same diameter as the balls, having 
a hole drilled through the centre, the balls and washers lying on 
each other alternately in a cylindrical inclosure drilled into the 
cast iron, which forms the support for the lateral and back 
thrust guides. A groove of the ne gl width is cut lengthwise 
through the cylinder, so that the back of the saw comes in con- 
tact with the and as the balls rest only on the edge of 
the small holes drilled through the supporting washers, the balls 
can all be brought forward and adjusted to a perpendicular line 
established by the back. of the saw-blade ; the saw-blade, when 
passing downward, will cause the steel balls to revolve sufficiently 
to prevent the cutting of the saw-blades into the balls. The 
adjusting screws, behind the balls, which support and hold the 
balls against the p e of the blade, have the points coming 
in contact with the balls arranged a very little eccentric, which 
will cause them to revolve irregularly, presenting gradually the 
whole surface of the ball to the support of the blade. A series 
of hardened balls give a long support to the back of the saw- 
blade ; and they support the blade very close to the material 
operated upon, and, on account of their rolling resist the abrasion 
of the passing saw-blade very effectually. Further, a cutting 
over the whole surface of the ball in one line cannot take place, 
as it revolves irregularly, in consequence of the eccentrically 
bearing back screw. The table of this sawing machine 
is adjustable, and is clamped at any desired angle by 
means of a semicircular projection on the underside furnished 
with a dovetailed central rim, 
against which a steel washer is 
forced by a i 
a vi quick-acting and secure 
pif The edge moulding and 
shaping machine will perform a 
great variety of work, and the 
table is quite free from — 

or other projections, enabling the 
operator to turn the timber in any desired position. The 
motion of the spindle can be reversed quickly by means of a 
handle conveniently placed, and the spindle can be raised, lowered, 
or set at different angles, as required. The whole of the 
machines exhibited by Messrs, Bentel, M t, and Co., have 
solid cast frames, and are well finished, though some of the parts 
are much lighter than is usually found among English machines 
of the same class, 





TABLE 
Wud 
MG 









Y 





NEW PATENT OFFICE RULES. 


Tue following new regulations have just been issued by 
the Commissioners of Patents :— 


Patent Law AMENDMENT ACT, 1852, 
By the Right Honourable Hugh ‘ssCalm 
y the Ri 0 ug) ont, Lord Cairns 
Lord High Chancellor of Great Britain, the Right Honour- 
a wy cones ate, Maier < I _ Sir John 
olker, her Majesty’s rney-General, and Sir Hardinge 
Stanley Giffard. her Majesty's Solicitor-General, being four 
of the Commissioners of Patents for Inventions under the 
above-mentioned Act. 
It is ordered as follows :— 


1, The rule of the Commissioners, dated the 17th December, 
1866, requiring every applicant for Letters Patent to deliver with 
his provisional or complete specification an abridgment of ‘such 
provisional or complete —— shall not remain in force after 
the 30th day of June, 1876 

IL. The latter part of Rule IIT. (a) of the Third Set of Rules and 
Regulations of the Commissioners, dated the 12th December, 1853, 
(viz., “‘The extra copy of drawings, if any, left with the same, 
must be made as heretofore, and according to the directions con- 
tained in Rule III. of the Lord Chancellor, dated the 1st October, 
1852”), shall not remain ir. force after the 30th day of June, 1876. 
From that date the following shall be substituted therefor :— 

The extra copy of drawings left with the same must be made 
on good white smooth-surfaced drawing paper of the same dimen- 
sions as the parchment drawing. 1 the lines of the drawing 
must be absolutely black, Indian ink of the best quality to be used, 
and the same strength or colour of the ink maintained throughout 
the drawing. Any shading must be in lines, clearly and distinctly 
drawn, and as m as is consistent with the required effect. 
iar ye lines should not be = uy drawn. ; No colour must be 
used for any purpose upon this drawing. All letters and figures of 
reference must be bold and distinct. The border line of the draw- 
ing to be one fine line only. This drawing must not be folded, but 
must be delivered at the office of the Commissioners either in a 
perfectly flat state or rolled upon a roller, so as to be free from 
creases or breaks, | 

In all cases where the original drawing on parchment is coloured, 
there must be left, in addition to the above copy, another copy 
coloured, 

III. The latter - of Rule IV. (5) of the Third Set of Rules 
and Regulations of the Commissioners, dated the 12th December, 
1853, viz., ‘‘ The extra copy of drawings, if any, left with the same, 
must be made as heretofore, and according to the directions con- 
tained in Rule II. of the Commissioners, dated the 1st October, 
1852,” shall not remain in force after the 30th day of June, 1876, 
From that date the following shall be substituted therefor :— 

The extra copy of drawings left with the same must be made on 
good white smooth-surfaced drawing paper of the same dimensions 
as the original drawing. All the lines of the drawing must be 
absolutely black, Indian ink of the best quality to be used, andthe 
same ag or colour of the ink maintained throughout the 
drawing. Any shading must be in lines, clearly and distinctly 
drawn, and as open as is consistent with the required effect. Sec- 
tion lines should not be too closely drawn. No colour must be 
used for any purpose upon this drawing. All letters and figures 
of reference must be bold and distinct. The border line of the 
drawing to be one fine line only. This drawing must not be 
folded, but must he delivered at the office of the Commissioners 
either in a perfectly flat state or rolled upon a roller, so as to be 
free from creases or breaks. 

In all cases where the original drawing is coloured, there must be 
left, in addition to the above copy, another copy coloured. 

(Signed) Carrs, C, 
G, JESSEL, M.R. 
: JOHN HouKER, Attorney-General. 
HARDINGE 8, GIFFARD, Solicitor-General, 
Dated the 17th day ef May, 1876, 





Novice TO THE PvBLIc. 

The Commissioners of Patents having decided that the draw. 
ings accompanying the provisional, complete, and final specifi- 
cations of 1876 and subsequent years shall be copied by the process 
of photo-lithography, the regulations prescribing the mode in which 
the extra copy of such drawings shall be prepared must be strictly 
observed, in order that correct copies may be made, 

All specifications and drawings filed in pursuance of Letters 
Patent should be left at the Office of the Commissioners at least 
six days before the expiration of the time for filing the same, in 
order that the Officers may examine the extra copy of the drawing 
and ascertain that it has been — in conformity with the 
rules, y Order, 

H. READER LACK, 
Clerk of the Commissioners of Patents, Ac, 








SreaM Fire Pumps.—The insurance offices have announced that 
they will allow considerable discounts on cotton mill insurances, 
when they are satisfied that efficient means are provided for 
extinguishing fires, The result is, of course, a demand for a good 
steam fire ump, and to meet this demand Messrs. S. Owens and 
Co., of White riars, have modified the well-known Blake pump, 
and converted it into a very effective fire pump. On Wednesday 
we saw one of these fire pumps—constructed for the Russian 
Government—tested on the site of the old City Gas Works, The 
engine has a l4in. cylinder, 24in. stroke, while the double-ection 
pump is 8in, diameter, and 24in, stroke, The pump has twelve 
delivery and twelve suction valves, india-rubber disos 34in. 
diameter beating on circular seats. Steam was — from a 
12-horse portable engine, by Messrs. Marshall, of i 
and with a pressure of 50 lb. in the boiler the pump made 100 
strokes per minute and threw two lin. jets to a great height, with 
a pressure of 80 lb. in the air vessel. The action of the pump was 
extremely steady at all speeds, and the jets were solid and good. 
This appears to bean adaptation of direct-acting pumping engines 
which is sure to prove useful. 





(a) R, IL. “The copy of the specification, or c lete specification 
directed by the Act 16 & 17 Vict..c. 115, sect. 3. to be left at the office of 
the Commissioners on filing the specification or complete specification 
shall be written upon sheets of brief or foolscap paper, briefwise, and 
upon one side only of each sheet. The extra copy of drawings, if any, 
left with the same, must be made as heretofore, and according to the 
directions contained in Rule III. of the Lord Chancellor, dated 1st Octo- 
ber, 1852.” 12th December, 1853. 
R. IIL. ‘‘ The drawings accompanying such specifications shall be made 
u a sheet or sheets of parchment, each of the size of twenty-one and 
a-! inches in length by fourteen inches and three-fourths of an inch in 
Celie gen be ag walhe Figen meee each of the size of 
by twenty-nine inches and a- 
"i a margin of one inch and a-half on every side of 
each sheet.” 1st » 1852. 
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R. Il. “ All specifications in pursuance of the conditions of letters 
patent, and all complete cations accompanying petitions for the 
grant of letters patent, 1 be ively written bookwise upon a 
sheet or sheets ent, each of the size of twenty-one inches and 
a-half in length by fourteen inches and three-fourths of an inch in 
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pay noha be left of one inch and a-half on every side of each sheet.” 
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MESSRS, GEORGE H, CORLISS AND CO., PROVIDENCE, RHODE ISLAND, U.S., ENGINEERS. 
(For description see page 410.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves wane ly fr aeons our corre- 


alone is able to pursue a straight unharassed course, and this she 
does wing in the knowledge, or rather belief, that there is no 
danger and to fear astern. This accounts for the 
proposed inequality in ler power. This irregularity, which I 
suppose will never be quite overcome, must cause every vessel 
except the leader to extravagant in her consumption of coal. 
When the coal is divided by the number of knots, the divisor used 
isno doubt the progressive-speed. Similarly, when the coal is 
divided by the indicated horse-power, the divisor must be the 
power used to maintain the revolutions for the progressive speed, 
not the actual speed. Hence, if a ship’s true daily consumption of 
coal per day be required, let her for twenty-four hours occupy the 
position of leader, when the consumption should be in all respects 
the same as if the vessel were pursuing her journey alone. 

The steam boilers which are now being supplied to her Majesty’s 
navy are mostly of the Lancashire type, plus a box of small tubes. 
They are of the Lancashire type in that they are cylindrical and 
have two furnace tubes. These furnace tubes terminate in a common 
fire-box, and the remaining length of the boiler is occupied by 
small tubes, through which the flame out into the smoke- 
box, and up the funnel. Hanging ridges espe frequently fitted in 
the furnaces to delay the heated gases, but the buckling of the iron 
frame too often ers them inoperative under steam and incon- 
venient to those engaged at work in the fire-box after the fires are 


drawn. 

The weak point of a boiler of this description—of, in fact, any 
cylindrical boiler with one or more furnace tubes running partly or 
wholly through the shell—is the furnace tube. Each must be of a 
reasonable diameter and length, so as to provide a good body of 
fire ; so it is impossible to increase the strength of the tube by 
reducing its diameter below a certain point. Increasing the thick- 
ness of the plates would add to its strength, but at the expense of 
its conducting capacity, and a deposit on the water side, prevent- 
ing the proper a ion of the heat, would have the effect of 
withering the fire surface of the tube whenever fierce firing was 
resorted to. Hence intended strength might turn out nothiug but 
a source of weakness, ; 

The maximum strength of the furnace tubes is more than enough 
for the strength of theshell. If they ss equal strength, and 
oxidation set in, affecting both alike, this condition of equality is 
soon departed from, for whilst the shell loses in strength as it 
loses in thickness, the tube loses in strength somewhere as the 
square of its loss in thickness, because it is not traly cylindrical. 
This is a serious consideration now that the use of water surface 
condensers seems to cause the under water portion of the boiler to 
decay just as rapidly as the steam space or chest. A cylindrical 
tube undergoing compression suffers from the disadvantage of 
leaving all its existing defects aggravated ; hence we cannot be too 
careful in preventing anything like a departure from the true 
circle, 

Before bringing this letter on marine boilers to a close, I have 
a proposal to make which I trust will commend itself to their 
lordships, yourself, and the scientific public generally. It is 
merely that each of our costly men-of-war and Indian troopers 
shall be fitted with a small boiler of the Field or other quickly 
raising steam type; the said boiler to be used as a blast 
boiler in cases of emergency. There are very few ironclads in her 
Majesty’s navy that can raise steam from cold water and move 
engines under two hours; but by increasing the heating surface, or 
colada the volume of water, or ns the rate of combustion 
—by each, and all of these means we could reduce this time very 
considerably. I merel Sane to increase the rate of combustion 
by having at hand, no f y at a quarter of an hour's notice, a 
sufficient supply of steam of 601b. pressure to be used as a blast to 
hasten the fires. This must of necessity save considerable time, 
and the time thus saved may be the ship’s salvation, I have 
experienced the disagreeable feeling of watching my ship going 
Siew and bumping whilst every one was eagerly waiting for the 
sound of steam which could not be hastened to any great extent. 
Such forcing may not do a boiler any good, but at times even boilers 
must be sacrificed to save ships. A steam launch’s boiler might be 
used asa test on some one set of boilers, the steam pipe being 
connected to the blast pipe of the funnel. It would be interesting 
to know actually what time would be saved by the use of a power- 
ful blast set to work a quarter of an hour after the main fires were 


lit. MYLOR Brince. 
London, May 25th. 


















































































MARINE BOTLERS. 

Srr,—If, in the endeavour to throw a light, however feeble, on 
so deeply interesting a topic as the causes of the rapid decay of 
marine steam boilers, I should advance theories somewhat at 
variance with those generally entertained, I trust that some of 
your readers who have the power may likewise have the will to 
praetically test their worth or not, before denouncing them as the 
unsound opinions of one inexperienced, Our best authorities on 
this subject admit their very slight acquaintance with the causes 
leading to the rapid decay of marine boilers, by stating that the 
action of the volatile gases, of galvanism, &c., is very capricious, 
and not easily accounted for; is somewhat mysterious, and so on ; 
in fact, so vague is the knowledge possessed by her Majesty's 
Government on this subject that a committee of experienced 
gentlemen was appoin to collect and sift all the evidence 
obtainable, and their report is looked forward to with much 
anxiety by thousands of marine ineers and steamship owners. 
It is a fact generally known that the temperature of steam must 
be at least equal to the temperature of the water from which it is 

merated. us, steam of atmospheric re, if formed frem 
Fresh water, possesses a temperature of 212 deg. Fah., whilst steam 
of the same pressure formed from salt water a temperature of 
213°2 deg. Fah., and for every thirty-third i in the density 
of the water used, the temperature of the boiling point is raised 
1°2 deg. Fah., nearly, no matter what may be the pressure of the 
steam. As it is usually the practice to work marine boilers at a 
density rather under .4,, the temperature of the steam formed 
from this water will be 24 deg. Fah. in excess of the temperature 
due to its elastic force ; mate, the steam which is being used is 
superheated to this extent ; and as the effect of superheated steam 
on iron is to cause its oxidation, it follows that an ever present, 
and more or less destructive, agent is at work, so long as steam of 
any pressure exists in the boiler, Additional heat must likewise 
be conducted through the uptake when it passes through the steam 
8 , a8, in the great majority of instances, is the case. Perhaps 
ip omatanting action of the uptake is beneficial rather than 
otherwise when the steam is being regularly withdrawn by the 
engine so soon as it is generated ; but the moment the steam is 
confined to the boiler, the watery particles of steam in contact 
with the uptake are evaporated, and this process of superheating 
is continued until, by throwing open the smoke-box doors, we 
reduce the temperature of the metal to a peint not much in excess 
of the temperature of the steam. 

The process of raising steam in such a boiler as the one just 
mentioned must injuriously affect it, especially when the fires are 
forced ; for whereas the newly-formed steam possesses a tempera- 
ture of 214°4 deg. Fah. only, as due to its elastic force, of, in this 
case, one atmosphere, the actual temperature discoverable by 
thermometer may be nearly double this. 

The heat conducted by the uptake must vary with the rate of 
combustion, and inversely, as the conducting power of the heating 
surface possessed by the boiler. If the crowns of the furnaces and 
the tubes are covered with a thick deposit of lime and salt, the 
heat of the flames is not absorbed by the water to the extent it 
should be, and what is refused by the heating surface is accepted 
and transmitted by the uptake ; the surfaces of which, both exter- 
nally and internally, are comparatively clean; hence, it is quite 
conceivable, that in raising steam hurriedly but once, as much 
damage may be done to the boiler as by raising steam quietly, and 
working the engines regularly for a week. The operation of 
blowing down, too, deserves to be mentioned, for if high-pressure 
steam be suddenly expanded, its heat cannot be thrown off instantly 
by radiation, and we must be left in ion of low-pressure 
superheated steam, injurious alike to boil er and cylinder, 

Another cause of corrosion in the steam chest may be the con- 
tinuous wetting and drying action which takes bes through 
priming, and the rolling and pitching of the vessel; but as it is 
quite possible to construct a boiler that will not prime, and division 
plates could be fitted in the water space to prevent much motion, 
this source of injury can be to a certain extent done away with. 
The high ee pe of steam now required for marine engines has 
brought about a change in the form of the boiler. With the pre- 
sent cylindrical boiler, the steam space is no longer afflicted with its 
old enemy the uptake ; the smoke ard flame being now led from the 
tubes into the atmosphere vid a e outside of the boiler. 
Hence we may expect to hear that the steam spaces of our modern 
cylindrical boilers decay much less quickly than did the steam spaces 
of what may now be called the old type of marine boiler. From my 
knowledge of the several causes which tend to injure marine 
boilers, I cannot help concluding that, all spasmodic efforts to raise 
steam, or get rid of it, must be viewed with mistrust ; for what- 
ever may be the construction of the boiler, the practice of either 
suddenly heating or cooling, especially the latter, must reduce the 
tenacity of the iron, and unduly strain the boiler through the un- 
equal expanding and contracting of its different parts. {team 
tactics, much as they may be needed to enable officers to gain 
— in the act of manc-uvring a fleet, exercise an injurious 
effect on the boilers. In all but the leading ships, forced firing is 
too frequently resorted to in order to gain as quickly as may be a 
certain defined position. From a speed of perhaps five knots 
the ship finds herself suddenly called upon to proceed at eight, and 
just as she is in a fit condition for a run at the higher speed—the 
result be it remembered of vigorous stoking—the order is given, 
“* Go as slow as possible.” Under these circumstances it is next to 
impossible to avoid using the blast at one time and throwing open 
the smoke-box doors at another. It would be true economy for the 
following ships to be at all times possessed of boiler power, con- 
siderably in excess of their leader's, This would obviate to a great 
extent the inconvenience now suffered when occasion arises for “a 
spurt,” and prevent the waste of fuel which must take place by 


steam blowing off through excess of pressure when the engine is 
eased. 








CONDENSATION AND THE ECONOMICAL LIMIT TO EXPANSION 
IN STEAM CYLINDERS, 


Srr,—Much as has been written on these subjects, there seems 
to be one point in connection with both which appears hitherto to 
have been overlooked or ignored, and to which I should like to 
draw the attention of some of your readers by stating it as a question. 
It is generally understood that the great difference between the 
quantity of steam theoretically required by a given engine, working 
under given conditions, and the quantity of steam actually used by 
that engine, is almost wholly due to condensation in the cylinder ; but 
although this is admitted by all who have given any thought to the 
subject, it has been found difficult to account on any positive data 
for more than a small quantity of the steam so condensed. Every 
engineer knows that the best engines made use from twenty-five to 
fifty per cent. more steam than is theoretically required, the 
larger 5 pers from theory in this respect most often accom- 

anying high rates of expansion. In what manner the whole of this 
oss takes place no one really knows as a matter of experimental fact, 
but part of it is accounted for by the condensation due to the per- 
formance of work, and some by the loss of heat through the cylinder 
walls and covers, but a much larger quantity is due to the loss of 
temperature accompanying the falling of the steam from the initial 
to the terminal pressure, aided by the cooling of the cylinder during 
the exhaust stroke. Making every allowance, however, for the 
losses under these heads, there still remains a large portion of the 
steam used unaccounted for, and the object of this letter is to draw 
attention to one point of importance in this subject which has 
apparently escaped with but little attention compared with that 
which its importance seems to demand. 

It is generally assumed that the calculated range of pressure is a 
measure of the range of temperature in a given cylinder, or that 
the terminal temperature is that corresponding to steam at the 
calculated terminal pressure, i.¢., as found by dividing the initial 
pressure by the range of expansion. This assumption appears to 
me to be the cause of the difficulty of explanation of the above loss 
of steam, and to be an erroneous one. No one would think of 
working upon such an assumption with reference to the fall of 
temperature attending the expansion of a perfect gas such as air; and 
it seems to me difficult to understand why steam should be exempt 
from the fall of temperature which attendsa given range of expansion 
more permanent gases. If one volume of air at a given pressure 
and temperature be expanded into n volumes, the quantity of heat 
in one volume will be distributed over n volumes, and the 


heat per unit of volume will then be roughly | what it was ini- 
U 


To follow this advice might be found advantageous even when 
the fleet is making 2 passage at some constant speed ; the reason 
why will appear clearer after a brief description of some of 
the vagaries performed by a fleet under steam. When the senior 
ship of a _— gives the order to her consorts to prepare to 
proceed under steam at a certain number of knots, each ship 
gets ready sufficient boiler power—in some instances only just 
sufficient for this speed. If perfect regularity with the engines 
were practicable, just sufficient boiler power would doubtless be 
the most economical ; but this is never obtainable, although the 
use of Mr. Hearson’s revolution indicator must have materially 
improved the old state of things. When fairly “under weigh,” 
the engines of the leading ship are set to a muaher of revolutions, 
corresponding to a certain speed in knots, and each ship in the 
line, following at this speed, endeavours to keep a given di 
astern of her immediate leader ; thus the fleet sho’ advance as 
if in tow of the leading ship, hawsers of equal length being sup 
to unite them right throughout the line. Instead, however, of this 
regularity, it sometimes happens that a slight increase of steam 
pressure causes No, 1 to creep ahead, whilst a corresponding 
decrease of steam pressure causes No. 2 to astern; the 
i eee gap is “ one by the “‘officer of the watch” of No. 2, 
f once gives the order to increase speed with a view to regain 
his position. Thus an oo initiated by the leader is commu- 
nicated —— through the line. _. it may happen that, as the 
leader vertently slackensspeed, seendiae 





tely, ion that represented by the work done upon or by it in 
e 


g- 
‘aking, for example, an engine using steam at 60 lb. above the 
atmosphere cut-off at one-fourth the stroke, the terminal pressure 


as usually calculated will be 115 Ib., the temperatures corre- 


sponding to these'pressures being respectively 307 deg. and 250 deg., 
or a range of 57 deg. Now if this really represented in practice 


r ip slightly increaseg } the fall in temperature of the steam, and if the quantit te: 
hers, and “ch: results. S is i é - A ’ e quantity of steam 
tion . —s ee tC) ~ 4 a : emy sy a reduc- | admitted to the cylinder was really only that represented by the 


or else the shi 

” out of line in order to avoid collisi This 4 

felt throughout the line. Hence it is evident “that if send 
frequently sheer out of line to keep station, their actual 


hour the water must be considerabl cuamet tele te 
dicteaes wate good on the journey. Of the whole line, the leader 


capacity of the cylinder up to the point of cut-off, it would still be 
found difficult to account for the greater part of the above 
unexplained loss of from 25 to 50 per cent. of steam ; and it is 


here that the yy I wish to raise presents itself. It is com- 
monly assum 


that the calculated range of pressure affords a 
measure of the range of temperature in a cylinder during the steam 





stroke, or that the terminal temperature is that due to the 
calculated terminal pressure, and in practice, within certain limits, 
it is so; but it is in practice only that the loss under consideration 
occurs, and what I have to point out ‘is, that it is this loss of steam 
that explains the otherwise unaccountable fact that the terminal 
temperature is not a great deal below what we find it in practice to 
be. Numberless experiments, as well as daily practice, prove con- 
clusively that the amount of condensation is proportionally much 
greater with the larger ranges of expansion than with the smaller 
ranges, and that the range of temperature in the cylinder increases 
in a corresponding ratio. The lesson taught seems to be, that 
the range of temperature in a cylinder with a given rate of expan- 
sion would be greater than that calculated, by assuming the 
terminal temperature to be that due to the calculated terminal 
pressure, were it not that the volume of steam entering the cylinder 
is greater than that of the capacity of the admission part thereof ; 
the quantity of steam representing this difference of volume 
liquefying and forming water at a temperature little below that of 
the steam at the initial pressure; the water so formed evaporating 
as expansion proceeds, keeping up the pressure of temperature, so 
that the terminals of these are, as is found in practice, greater than 
they would be theoretically if the quantity of steam entering the 
cylinder was only equalin volume tothe admission part thereof. It is 
evident that the economical limit to the use of expansion is reached 
when the quantity of steam condensed by the refrigeration due to 
ex ion begins to exceed the quantity gained by that method of 
using it. It is therefore essential to know what is really the fall 
in temperature of a given quantity of steam when expanded in a 
cylinder through a given range. Unfortunately, sufficient data 
does not exist upon which any calculation may be based which weuld 
give exactly the conditions of temperature throughout or at any 
part ofa stroke. If steam were a perfect gas, the limit to expansion 
would only depend upon initial pressure, but as it isa gas depending 
upon a certain temperature for its existence at any given pressure, 
it is obvious to all conversant with the fall of temperature attending 
the dilatation of gases, that a very small range of expansion is 
sufficient to destroy its existence as a gas and convert it into its 

uivalent of vapour and water. Thus if one volume of steam be 
admitted into a cylinder, and be expanded so as to fill four volumes, 
it will not simply have its temperature reduced to that of steam at 
one-fourth the initial pressure, or as calculated above, for steam at 
60 Ib. pressure, viz., from 307 deg. to 250 deg., but will have its tem - 
perature so reduced that it can no longer be steam proper atall, forthe 
total quantity of heat being only the same at the end as at the 
beginning of the stroke, the temperature will be reduced in nearly the 
same ratio as is the pressure; this ratio being expressed by a very 
much smaller fraction than that representing the range of expansion. 
What the relations between temperature and volume with steam under 
these conditions will be it is difficult to say, but with atmospheric 


air the terminal temperature would be nearer | than 1 what itwas 


before expansion began. For instance if one volume of air at 7 
atmospheres pressure be expanded to 4 volumes, its terminal pres- 
sure will be but 1 atmosphere, and if its initial temperature be 
453 deg. it will be reduced to 59 deg. ; thus its pressure is reduced 


to= and its temperature reduced to ae by expanding from one 


to four volumes. Referring again to the figures above, by which, 
we get as commonly calculated, when using steam at 60 Ib. and 
expanding four times, a range of only 57 deg., it seems to me that 
such figures are entirely Silesions, for the pressure cannot, after 


expanding four times, be near as much + the initial pressure, be- 


cause the temperature fs reduced to less than J oriessthan 7. 


and therefore very much less than that required for the support of 
such a pressure. If these views be correct, and as similar considera- 
tions have directed Mr. Giffard, Dr. Gorrie and others with 
reference to mechanical refrigeration by compression and expansion 
of atmospheric air only, for the production of artificial ice and for 
other purposes, there seems to be no reason for doubting them: then 
they present the explanation of the cause of the loss of several 
pounds of steam per horse-power per hour which takes place in 
even the best expansion engines, But it will be asked, How is it 
that in practice the pressure and temperature of the exhaust steam 
from such engines is always much greater than these views would 
indicate ? The answer is — enough, jand is this : the quantity of 
steam that really enters a cylinder during admission is never known. 
Although the valves of an engine, working under the conditions 
assumed, are set to cut off the steam at one-fourth the stroke, and do 
prevent the ingress of steam after that period, a much larger volume 
of steam than that represented by one-fourth the capacity of the 
cylinder has passed thereinto, the greater part of which has con- 
densed to water at a temperature little less than that of the steam, 
the re-evaporation of which at lower temperatures and pressures 
during the expansion part of the stroke supplies the steam by which 
the diagram curve is kept up; the range of expansion adopted 
being the principal element in determining the quantity of steam 
thus temporarily condensed at the commencement of the stroke, 
that quantity being greater or less as the range of the expansion is 
greater or less,and correcting itself until the amount of heat sup- 
plied by excess of steam is equal to the heat lost by refrigeration 
due to expansion, an equilibrium between these being obtained in a 
manner comparable with that in which the pendulum governor 
governs the supply of steam in proportion to the work being done. 

The re-evaporation of steam condensed at the commencement of 
the stroke has long been recognised and proved by the irregular 
descent of the indicator pencil, but such condensation has been 
attributed to loss of heat through the walls and covers of the 
cylinder, by condensation due to the performance of work, &c., but 
these, as well as the loss of heat during the exhaust, leave much of 
the lost steam still to be accounted for ; but it is believed that the 
cause of the great difference between the quantity of steam required 
by theory and that used in practice is here suggested. To repeat, 
it is that the refrigeration due toa given range of expansion is 
greatlyin excess of that found by assuming the terminal temperature 
to be that due to steam at the terminal pressure as commonly calcu- 
lated (i.e. by dividing the initial pressure by the range of expansion), 
it is more nearly measured by the quotient obtained after dividing 
the initial temperature by the range of expansion ; but the cooling 
effect of expansion is even thus inadequately expressed. Experiments 
have been made from which have been deduced formule expressing 
the general relation between pressure, volume, and temperature of 
gases as of atmospheric air, but there is no such information by 
which those relations for steam may be calculated. Until we 
possess this information it will be impossible to determine theoreti- 
cally what is precisely the most economical range of expansion to 
be a under any given set of conditions. From what pre- 
cedes, however, it is obvious that with saturated steam this range is 
a very limited one, and for such pressures as are in ordinary use, 
- from 60 lb. to 801b., certainly does not admit of an earlier cut 
off than from one-half to at the most one-fourth. With super- 
heated steam the economical range will be greater, but inasmuch as 
there are practical difficulties attending the use of very high tem- 
peratures, the initial temperature cannot be high enough to make 
much larger measures of expansion economical when every draw- 
back to its use is taken into eonsideration. Without going further 
into this question, it seems evident that the refrigeration here 
pointed out is practically independent of the material of which the 
cylinder is composed, and that the cause of the different opinions 
as to the value of the steam jacket is explained. There are of course 
many points of refi t in the here touched upon which 
havenot been mentioned, and which are purposely left out as unneces- 
sary to the immediate object of this letter, which is to suggest what 
seems to the writer to be the true explanation of the cause of the 
loss of the greater part of that steam which constitutes the differ- 
ence between the quantity theoretically required and that actually 
used by expansion engines. 

Westminster, May, 1876. 





W. W. Beaumont. 
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RAILWAY MATTERS, 


WE are pleased to learn that the service between Dover and 
Calais will be resumed by the Castalia on Saturday next, 3rd June, 
the vessel leaving Dover at 8.45 a.m., and returning from Calais at 
1.30 p.m. After that date the Castalia will run every Tuesday, 
‘Wednesday, Friday, and Saturday, leaving Dover at 8.45 a.m. an 
returning at 1.30p.m. The vessel has undergone several 
improvements, and will, no doubt, be more popular than ever. 


Swiss papers mention an intention on the part of their Govern- 
ment to endeavour to hold periodical international conferences on 
railway questions, such as the responsibilities of railway companies 
with regard to the rt of luggage and goods, so as to 
bring about uniformity of legislation in all countries concerned. 
France, Germany, Holland, and Belgium would seem to have 
favourably received the propositions of the Swiss Government ; 
= first conference will take place at Berne during August 
nex! . 

THE preliminary works in connection with the Channel 
Tunnel have just been commenced at Sangatte, near Calais, 
Shafts have already been sunk to a depth of forty metres, 
and the work is being carried on rapidly, the labourers 
working day and night, A powerful pump has been set up to 
remove the water that is met with in rather large quantities, 
When these shafts have reached a depth of 100 metres below the 
sea. a gallery, one kilometre in length, will be made in the hard 
chalk. Ifthis can be done successfully, and nothing occurs to show 
that the works are impracticable, the tunnel will be definitely com- 
menced, 

On the settle and Carlisleline through trainsrun without stopping 
from Skipton to Carlisle, which is 86 miles. These 86 miles are 
run in two hours five minutes, notwithstanding the stiff gradients 
of the new line, and that two heavy Pullman drawing-room cars 
form part of the Midland trains. “Time is kept to the minute, 
At Skipton a very handsome station is being erected. Here the 
Midland have a short line to Cologne, where it meets the Lanca- 
shire and Yorkshire system, by which the Midland gains access to 
Liverpool. There is a good deal of traffic between Glasgow and 
Liverpool and Manchester, and therefore the Midland is working 
up this traffic, According to Herapath, Skipton will become an 
important station, 

Mr. PRICE WILLIAMS states that the average gross cost of each 
of the two thousand and odd London and North-Western Railway 
Company’s engines may be roundly taken at £2200, the average 
scrap value in each case being about £400, leaving £1800 as the 
average net cost of each engine and tender. The annual sum per 
engine which on an average is spent in maintaining and renewing 
the locomotive stock of the London and North-Western Railway 
Company has been, ey period of eleven years, about £164 
(credit being allowed for the value of the scrap materials), giving 
just eleven years as the average ‘‘ money life ” of each particular 
engine ; in other words, such an annual sum has onan average 
been spent on the maintenance and renewals of each engine and 
tender, as would have entirely renewed them both in that period. 


THE Albany Argus of May 9th says :—“‘ The fastest time that has 
been made on the Central-Hudson Railroad with the fast mail train 
since it has been on the road was that made with the eastward 
bound train Sunday evening by locomotive No. 386 in charge of 
Fred. H. Horstman, engineer, and C. M. Waleigh, fireman. The 
train left Syracuse 57 minutes late and arrived in this city three 
minutes ahead of card time, the train having struck its regular 
time at Schenectady. The run from Syracuse to Utica, distance 53 
miles, was made in 66 minutes, or nineteen minutes faster than the 
regular running time. From Uticato Fonda, distance 51 miles, the 
run was made in 70 minutes, or 18 minutes faster than the card 
time. From Fonda to this city, distance 44 miles, the run was 
made in 57 minutes, or 20 minutes faster than the regular running 
time. From these figures it is seen that the run from Syracuse to 
Albany, distance 1474 miles, was made in three hours and eighteen 
minutes. Deducting from this seventeen minutes lost in stops at 
Utica and Palatine Bridge, and the 1474 miles are found to have 
been run in 181 minutes. This is not only the fastest time that has 
been made with this train on this road, but upon any road in 
the whole country through which this fast mail passes.” 


At the Wyandotte Rolling Mill; at Wyandotte, near Detroit, 
Mich., recently, railroad rails were made of iron base and Bessemer 
steel head, so successfully welded that the most trying tests failed 
to show even the point of the juncture of the two metals. The 
same experiments showed the welded rail even better than the 
selid Bessemer steel, Each was submitted to sixty blows by a 
twenty-ton hammer, The Bessemer rail was completely shattered, 
cracked through and through in every direction ; the welded rail, 
though mashed down and twisted in the neck, showed no signs of 
x fracture in any part. The Detroit Post says this feat was acom- 
plished by the use of a peculiar metalloid sponge or flux in the 
following manner. The pile is made up as for the ordinary iron 
rail. For the head scraps of steel, hitherto not utilised at all, are 
spread of the desired thickness, and upon this is laid a plate of 
steel. The flux in the shape of hard substance about the size of a 
kernel of corn, is scattered through and over the pile, which is 
then placed in the ov.n. When properly heated it is drawn and 
rolled in the ordinary manner. It is found to be a perfectly homo- 
geneous mass ; the fibrous iron and the crystalline steel have their 
particles so interwoven, that it is a physical impossibility to separate 
one from the other. Breaking or twisting does not produce a separa- 
tion at the point of juncture. The wonderful work of uniting iron 
and steel, so mechanically different, into one homogeneous mass is 
accomplised by the peculiar flux, composed of fifty-five parts iron, 
twenty parts silicon, and twenty-five parts aluminum. Tie chemi- 
cal action of these substances is explained to be as follows: The 
silicon takes up all the alkaline matter, while the aluminum elimi- 
nates the free oxygen, phosphorus, and sulphur, thus making a 
uniform, consistent, close-grained metal. 

A TRAIN will start at one o’clock on the morning of the Ist of 
June, says the New York Herald, for San Francisco from the cit 
of New York, a distance of 3325 miles, with sixteen passengers, each 
of whom will pay 500 dols. fare, the fare including a week’s board 
at the Grand Palace Hotel at San Francisco. When the passengers 
reach their destination they will be received by the Mayor and 
Common Council of San Francisco. Mr. Henry ©. Jarret, of Booth’s 
Theatre, wko is the manager of the affair, intends to reach San 
¥rancisco in eighty-eight hours from New York. Mr. Jarret, moved 
with the spirit of American enterprise, and desiring to do the fastest 
thing ever done on a railway in the United States, has made 
arrangements with the different railroad companies between New 
York and San Francisco to have, at night, at every half mile, a 
torchbearer, and during the day men bearing signal flags. Mr. Jarret 
has engaged this train with the intention of making a Centennial 
event of the affair. Leaving New York at one o’clock on Thursda 
morning, June Ist, he believes that his distinguished guests will 
dine at the Palace Hotel in San Francisco on Sunday, June 4th. 
There are bets that it cannot be done. Thirty-four hours to the 
Mississippi river by rail, and no stoppage between New York and 
Pittsburgh, is something wonderful if it can be done. The United 
States Government have decided to send its mails by this jightnin 
train, and Wells, Fargo and Co, will also send their gold, specie an 
valuable packages by the same. The tickets for the guests are of 
exquisite workmanship, in book form, five inches by four in dimen- 
sions. The outer coverings are of solid silver, burnished in the 
centre, and the ten leaves inside are engraved by a Baltimore firm. 
The passengers, sixteen in number, will have their silver-bound 
ticket books encased in white satin caskets, with a lilac or ecru-satin 
lining. The cost of each ticket book and casket will be 40 dols. 
During the passage of the train there will be relays of engines at 
every station where the train may stop. It is intended to run but 
forty miles an hour, but the quickness of the trip will be. accom- 
plished by this continued speed without stoppages. 





NOTES AND MEMORANDA. 


A SHEET of paper, passed through a solution of a salt of vanadium 
and exposed to sunlight, yields a well-defined: picture on treating 
with salts of uranium. A compound of vanadium and silver, 
treated in the same manner, gives with ferrous sulphate a clear 
picture. Potassium bivanadate in contact with organic matter 
turns green and then blue on exposure to sunlight. These and other 
He apes gg that meeeiongye 7 4 alone of this metal prevents its 
being applied to the purposes of photography. 

A RECENT number of the Zeitschrift des Vereines Deutschen 
Ingenieure contains a note on De Haen’s method of purifying water 
for boilers. This method consists it ng ge the sulphuric 
acid in the sulphate of lime of the water by chloride of barium 
and the carbonate of lime by lime-water. In treating the Elbe 
water by this process, and then using it in steam boilers, a deposit 
was found after some time in the boilers, consisting of lime. The 
— of the treatment was not balanced by any saving in 

uel, 


THE pom of ferric, calcic, potassic, and other chlorides, as 
well as hydrochloric acid in the gases from blast furnaces, has been 
observed by Meneke in several cases that came under his notice ; 
he has fin traced it to the coke used, and from water which had 
been used to wash 36 kilos. of coke he obtained 43°54 grms. chloride 
of sodium and 1°38 grms, chloride of potassium. A furnace using 
1000 cwt. of such a coke would receive 60°47 kilos. chloride of 
sodium, corresponding to 28°73 kilos. hydrochloric acid gas, or about 
2 carboys of commercial acid. 


In a recent number of the Zeitschrift des Vereines Deutschen 
Tegenicure is a note by Dalen on the reduction of iron ores in the 
Bessemer converter. It embodies recommendations derived from 
experiments made by Redner at Creusot, France. The introduc- 
tion of half a ton of pure iron ore intoa charge of seven tons of iron, 
toward the end of the operation, gave an excellent quality of steel 
with aclearslag containing scarcelyanyiron. A bettermode has been 
found to be packing the iron ore around the sides of the converter 
as fettling and sintering it somewhat together by a small charge of 
coke before running in the iron. One ton of ore to six or seven of 
iron may be used. The advantages claimed are: (1) Increased 
cheapness of the steel; (2) increased purity of the steel; (3) 
saving in time and fuel; (4) possibility of using an iron poor in 
silicon, The ore used should rot contain over 0°07 per cent. of 
phosphorus. 


THE curious discovery, says the Scientific American, is announced 
by Professor P. B, Wilson, of Washington University, Baltimore, 
that minutely pulverised silica is taken up in a free state by plants 
from the soil, and that such silica is assimilated without chemical 
or other change. The experiment consisted in fertilising a field of 
wheat with the infusorial earth found near Richmond, Va. This 
earth, it is well known, consists of the shells of microscopic marine 
insects, known as diatoms, which under strong magnifying powers 
reveal many beautiful forms that have been resolved, classified, 
and named. After the wheat was grown, Professor Wilson treated 
the straw with nitric acid, subjected the remains to microscopic 
test, and found therein the same kinds of shells or diatoms that 
are present in the Richmond earth, except that the larger sized 
shells were absent; showing that only silica particles below a 
certain degree of fineness can ascend the sap pores of the plant. 
This discovery opens up a new line of research in agricultural 
investigation from which important results aad much additional. 
knowledge may accrue, 


A RESULT worthy of note, as showing the force of the powder- 
blast in firing the 81-ton gun, is exhibited by a massive balk of 
timber forming part of a fixed crane nearly in front of the gun. The 
Standard says that on Wednesday this massive piece of timber was 
faced with sheet-iron to protect it from the burning cubes which fly 
out of the muzzle of the gun. But the cubes of powder have 
effectually pierced the iron, which is now to be seen riddled with 
holes. On Wednesday a plank, with a piece of stone upon it, was 
laid on the ground in front of the gun, exactly under the muzzle, 
which was about seven feet above it. When the gun was fired, 
the downward force of the blast drove the stone through the plank, 
and the blow was so thoroughly vertical that the fragments were 
scarcely moved from their place. Although it is observed that the 
report of the gun is not of that crashing and overwhelming 
character which might be expected, yet the commotion in the 
ground and the atmosphere is very great. The ear does not suffer, 
but ata distance of fifty yards the whole body is shaken. The 
effect is also very perceptible in the instrument-room, which is 
fully 150 yards from the gun and somewhat sheltered. The earth 
wave is evidently considerable, and is more noticeable in a building 
than in the open air. The effect on the Beckton gasholders also 
shows how large a volume of air is set in motion. ee: 


Proressor Henry 8. Munroe recently exhibited at the New 
York Acad of Sci a number of specimens of Japanese 
paper, and described minutely the materials employed, method of 
manufacture, and uses of this curious material. ‘Ihe Japanese 
paper (said Professor Munroe) is all made from the inner bark of 
the mulberry, and is never bleached, although made as clean as 
possible ; hence its faint yellow green or pinkish colour. Paper is 
made in small villages where all the inhabitants are papermakers, 
just as other small villages consist entirely of blacksmiths, and so 
of other trades. The sons of papermakers follow the profession of 
their fathers unless adopted into a family pursuing some other 
vocation. The paper mulberry, of which the paper is made, is 
ropagated by cuttings .from the roots, which are planted on the 
rders of rice fields, and mature in five years. In November the 
reeds are cut and sold to the papermakers; and the roots are left 
to send up new shoots. The zhvots are cut in pieces two feet long, 
piled up and allowed to ferment, which loosens the bark so that’ it 
can be stripped off, after which they are dried in the open air, or 
scraped at once. The scraping removes the brown epidermis, which 
can be used for inferior wrapping paper. About 33 lb. of the bark 
is boiled at one time for two oe in a strong lye made from wood 
ashes. It is then put in bags and left in a running stream until 
the alkali is washed out completely. It is next beaten 2 lb. or 3 1b, 
at a time, on a wooden block with heavy sticks, for 15 or 20 
minutes, This pulp is now mixed with a little rice paste, or a 
paste from a spieces of mallow. A thin pulp is obtained by stirring 
} lb. of this mass into 40 or 50 gallons of water. The web or mat 
on which the paper pulp is collected is made of slender strips of 
bamboo, only the thirty-sixth part of an inch in diameter ; several 
hundred of these are bound together with silk threads; the rods 
all run lengthwise of the sheet, and hence the mats can be rolled 
or folded up in one direction. A branch of the nobility monopo- 
ilses the manufacture of these mats. For coarse paper reed mats 
are employed. ' The process of manufacture is essentially the same 
as in making handmade paper elsewhere. A woman sits in front 
of the tank and stirs it vigorously, then dips a mat and frame into 
the vat, takes up some of the pulp and shakes it so as to arrange 
the fibres parallel. A single dip makes a very thin tissue paper ; 
most paper is made by dipping twice and draining each time. 
After the second dipping the mat is stood up edgewise by the side 
of the tank to drain, and the frame put on a second mat which also 
receives its first dipping. While the second sheet is draining for 
the first time, the mat with the first sheet is laid face down on a 
pile of finished sheets with a rice straw between them. While the 
second sheet is draining a second time, the mat is taken off from 
the first sheet, so that only two mats are necessary, When 500 
or 600 sheets, which form a day’s work, are completed, they are 
pressed for some time with heavy weights, then taken up one ata 
time, by means of the rice straw, and placed by old men on smooth 
boards to dry in the sun. When dry the sheets are stripped from 
the board by a sharp knife with the blade at right angles to the 
handle like a sickle, The finished paper weighs about one half as 
much as the bark employed, 
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MISCELLANEA. 


Siz Epsunp BEcKEtt, Bart., author of ‘‘ Clocks, Watches, and 
Bells,” has in preparation a new work to be entitled “‘A Book on 
Building.” The publishers will be Messrs, Crosby, Lockwood, and 
Co., of Stationers’ Hall-court, : 


In the begnae of 1874, the Society of Arts, acting on the 
suggestion of Admiral Ryder, offered a gold medal, value £20, for 
the best invention of a revolution indicator for ships’ use. The 
large number of eighty-six inventions were submitted for approval. 
The council, acting on the recommendation of the committee 
appointed for the purpose, have awarded the medal to Mr. T. A. 

— of the Royal Naval College, Greenwich, for his stropho- 
meter, 


Tné Mayor of Dudley, Mr. J. Stokes, having made inquiries as 
to #1e cost of lighting the public lamps, the Public Works Com- 
mit. _e of the borough have under their consideration the advisability 
of lighting the town by petroleum. They have such favourable 
accounts from Winchester and other places, that in all probability 
a scheme will be suggested to the council for the adoption of oil 
instead of gas. It is said that if petroleum be used, each lamp can 
be lighted at a cost of 14s, per annum less than by gas. 


THE Société Industrielle du Nord de la France has inaugurated 
a competition for the combing of oakum. A prize of 5,000 francs 
(£200), and a gold medal worth 500 francs (£20), will be accorded to 
the inventor of a machine for combing oakum, which shall fulfil the 
following conditions :—(1) The quantity produced must be greater 
e pro- 
duction be such that a kilogramme (2'21b.) of raw oakum 
shall be converted into tow, at arate not exceeding 10 centimes 
G4) per kilogramme, labour, general expenses, and .interest on 
capital included. It is understood that this machine must be 
worked under the above conditions, and at an establishment in 
the neighbourhood, for at least three months, 


WE learn that a bill has been introduced in the House of Repre- 
sentatives, directing the President of the United States to appoint 
six skilled mechanics from each congressional district, ‘‘ whose duty 
it will be to attend the Centennial International Exposition at 
Philadelphia, carefully —s the arts, industries, and products 
there exhibited, and make full report in writing of all that, in their 
judgment, is important and useful to the practical and scientific 
industries of this country.” It is further provided that they shall 
be paid for their work ‘‘ such sum as the Secretary of the Treasury 
shall deem a fair compensation.” There are 292 congressional 
districts, so that the corps of skilled mechanics will number over 
1750 persons. If they all attend the Exhibition every day, a very 
comfortable addition will be made to its daily receipts at the expense 
of the Government. 

CONSIDERABLE quantities of iron armour, to form a fortification 
at the New Mole, Gibraltar, proposed to be called the Alexandra 
Fort, are being accumulated at the Royal Arsenal. The fort will 
have four casemates, faced with curved iron of immense strength. 
The girders and roofing, all of iron, have also been made and pre- 
pared for transport, but after the ironwork is erected the whole 
will be encased in masonry. The work of fortifying Malta, which 
has been engaging attention almost exclusively for some time past, 
is now believed to be complete. Twenty-one iron casemates for 
the new works at Sandown and Hurst Castle are lying at the Royal 
Arsenal. They are built up of iron plutes riveted together, the 
interior being filled with Captain Inglis’s iron cement. All the 
new forts are constructed to mount 38-ton guns if required. 


THE Society of Arts Journal says :—‘‘ It may be interesting to 
note that M. Constantin, a chemist and druggist at Brest, is stated 
to have succeeded in making a harmless glaze for common earthen- 
ware, destined to replace the lead glazes which have hitherto been 
employed, and which possesses the great drawback of inducing 
more or less poisoning. By the year 1872, M. Constantin had pro- 
duced glazes which were not, so to say, dangerous, inasmuch as 
but avery small portion of lead entered into their composition. 
His mixture consists of a silicate of soda, with the addition of 
powdered silex anda very small quantity of minium. Subse- 
quently to the year 1872, the glazes tried and approved of in the 

anilis Pottery, near Brest, have contained no trace of lead. One 
of the two recipes adopted is as follows: 100 parts of silicate of 
soda, 15 parts of powdered quartz, 15 parts of Meudon chalk; and 
the second is the same but with the addition of ten parts of borax. 
The latter substance renders the glaze more fusible, as well as 
more brilliant, so that it requires a less strong fire than that accord- 
ing to the former recipe. The articles can be coloured by copper 
for green, and manganese for brown.” 


Messrs. W. Simons AnD Co., of the London Works, Renfrew, 
launched from their shipbuilding yard, on Friday last, an iron 
steam hopper barge for the South Australian Government, of the 
following dimensions :—Length, 182ft.; breadth, 38ft.; and depth, 
134ft. As she left the ways she was named the Willunga, by Mrs. 
Kinipple, of Greenock. ‘The appearance of the barge closely 
resembles that of a screw steamer, and its whole arrangements are 
of the finest description, The bucket girder is 70ft. long, and, 
with its’ chain of steel-mounted buckets, represents a gross 
weight of 50 tons when at work, and a thrust strain of 500 tons. 
The hopper cavity is 45ft. long by 36ft. broad, and has a cubic 
capacity of 1000 tons, which the machine will load in three hours. 
In the engine-room there are two sets of surface condensing com- 
pound engines, each having an independent twin screw propeller, 
and collectively of 500 effective horse-power, the steam being 
supplied by a couple of improved tubular boilers. When the barge 
is stationary, the power of the engine is of course employed in 
actuating the dredging machinery ; and when the barge is moving 
from place to place, it is navigated from the bridge on which the 
steering gear is fitted. The Willunga is the fifth hopper dredger 
and the largest this firm have constructed, and they have three more 
in progress or contracted for, one of which is for the Ciyde. The 
barge has been built under the direction of Messrs. Kinipple and 
Morris, C.E., of London, the engineers of the South Australian 
Government, 


ORDERS have been given for supplies of torpedo stores to be for- 
warded to the Cape of Good Hope and Sydney for the protection 
of those places, if needed. Already Malta, Halifax, Bermuda, and 
some other British naval establishments abroad have been provided 
for in this respect, and recently a member of the Victorian Govern- 
ment was supplied by the staff of the gunnery and torpedo ships at 
Portsmouth with every information as to the system of defence by 
means of this weapon. Some weeks ago it was announced that the 
Government had contracted with two or three private shipbuilding 
firms for the construction of a dozen gunboats to be built on an 
entirely new and improved principle. ‘Lhe Liverpool Courier now 
understands that Messrs. Laird Brothers, of Birkenhead Ironworks, 
who have been entrusted with the construction of six of these 
gunboats, are pushing on the work as fast as possible. The eager- 
ness of the Admiralty to have their private orders completed as 
soon as possible is evinced by the fact that a dockyard official has 
been in oetod 1 for the last few days, and has been visiting 
several shipbuilding yards and foundries. At Messrs. Bowdler and 
Chaffer’s yard, Seacombe, he expressed himself satisfied with the 
great facilities for the rapid and successful building of vessels of all 
classes and tonnage, and was equally pl 1 with the plet 
of the yards at the South-end. In connection with the work now 
being done in Liverpool for tie Admiralty, the Courier states that 
Messrs. Earl and Co., of Hull, who are building the iron corvettes 
Turquoise and Ruby, have an order to get the vessels ready for sea 
as soon as possible, and they have contracted with Messrs. Fowns, 
Ansdell, and Co., of the Sandon Forge, for the forging of “ cat- 
heads” of a largeand ot pee description for these two vessels. 
These vessels are oeing built on the composite principle, and when 
completed will be two of the finest ships of their class in her Majesty's 
service, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER’ 


PARIS.—Madame Boyveau, Rue de la Bauque 
BERLIN.—AsuHer and Co., 5, Unter den Landen. 
VIENNA.—Messrs. GEROLD 

LEIPSIC.—A. 3 

NEW YORK —Witumer and Rogers, 31, Beekhman-street. 





TO CORRESPONDENTS. 


*,* In order to avovd trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this mn, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to hii , but bearing a 2d. postage , in order that 
answers received by us may be yorwarded to their ue No 
notice will be taken of communications which do not comply with 


these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

J. B. (Belfast).—Yes ; we think it is a patentable invention. 

J. M. F.—(1) About a foot. (2) Parallel to the cross girders. (3) About 3ft. 

C.—We have really nothing to add to what we have already said in reply to 


r queries. 

oD_ The pressure used in hydraulic riveters varies. One ton on the square 
inch is enough for all ordinary purposes, Much less than this may be used 
if the ram be proportioned accordingly. 

J. P.—If the steam pipe is 2in. in diameter inside it is just large enough for 
@12¢n. cylinder. By cutting some of the lap off your valve you will in- 
crease the power of your engine, but you will use a great deal more steam in 

phe 


ion. 

sp. (Tunbridge-wells).—The wheel would not balance, Lines uniting 
the centres of gravity of the masses of water cannot be bisected in the centre 
of the wheel. In other words, the centre of gravity of the whole mass, as 
you show it in your sketch, is below the centre of suspension of the wneel. 

CHarRon.—There is no room to doubt that, by the use of a feed-water heater, 
you could deposit the lime, but the space available in a steam launch v8 
very small, and it is questionable if a heater could be used for the purpose 
with advantage. Perhaps some of our readers can throw light on this 


subject. 

A, H.—The resistance of such a vessel as you propose would be much greater 
than that of a circular ironclad. Two pairs of screws would at all times 
be useless, or worse. The displacement would be almost the least possible in 
proportion to the amount of armour to be carried. We fail to find any 
com, ion for these defects, 

Youne Draveutsman, —It will not be easy to make a good job in the way 
you propose. Packing put into such a gland will be inacessible, and, 
although the box may be tight at first, it will soon leak. The best plan will 
be to make a brass bush as deep as possible, say 3hin.; let it be a very good 
Jit on the rod, then turn in the bush as many grooves as it will hold one- 
eighth of an inch eg and the same width, four grooves to the inch, so that 
they will be one-eghth of an inch apart. Do not put any packing in these 
grooves. If the workmanship is good, oil and water will lie in the grooves 
and render the bush practically steam tight on the rod ; the leakage should 
be very small, but everything depends on the character of the workmanship, 





DECORTICATING COTTON SEED. 
(To the Bditor of The Engyneer.) 
Sir,—I shall be much obliged to any correspondent who will say where 

I can geta machine for decorticating cotton It must take the 

shell completely off without injuring kernel. FF. 
Boston, May 30th, — meee 
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DEATH. 
On the 26th ultimo, at White Bank, Kirkcaldy, Mr. Jonn Key, ship- 
builder and engineer. 
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IRON TRADE PROSPECTS, 


Ir is probable that the iron trade of Great Britain was 
never before in so deplorable a condition as at present. 
t is true that prices have ruled a little lower than they 
do at this moment, and that orders were fewer and smaller; 
but the amount of depreciation which a trade undergoes 
cannot be measured by prices or orders alone. A paucity 
of orders and minimum prices may be matters of little 
moment if the capital and plant which are rendered in- 
operative are small and cheap. The present position of 
our iron trade cannot be viewed without ———— 
simply because the eapital invested in iron and coal mines, 
blast furnaces, and rollin ill machinery is enormous. 
The failure of the iron trade of this country is a national 
calamity. It is not an affair of a few hun of thousands 
of pounds, for the questions involved affect nearly every 
member of the community. At no timein the history of 
England had the iron trade assumed such enormous pro- 
— as those which it reached about two years ago. 
e sums invested in it must be measured by millions of 
pounds sterling; while the number of individuals who 
obtained a living, directly or indirectly, by the manufacture 





and sale of iron, was greater than at any previous period. 
uently the cessation in the demand for iron exerts 
an influence-for evil which does not admit of comparison 
with previous disasters. Indeed, it is not perhaps too 
much to say, that the demand for iron which exists at this 
moment would, some twenty years ago, have been sufficient 
to keep most of the blast furnaces, mills, and fo: then 
in existence fairly employed. The present collapse is 
disastrous, use the means of production rendered 
valueless are so t, and the number of hands thrown 
gop bperrdpohy- be P POE 
t is easy to reasons for the existing deplorable con- 
dition of the iron trade ; itis not very easy, however, to find 
reasons which shall be deemed conclusive. In point of 
fact, there can be no doubt that we must seek for the 
origin of the evil, not in one sovree but in ma~v. It would 
be impossible to consider the whole subject, cowuplex as it 
is, within the limits at our dis ; nor are we certain 
that a complete enunciation of the truth would be pro- 
ductive of any good. But there is, after all, a certain 
melancholy pleasure in knowing the source of our troubles, 
even though the misfortune does not admit of being combat- 
ted; and we think that an explanation of one or two of the 
principal reasons why iron is at present so cheap may 
interest ourreaders, It isasa matter of course understood 
that iron is cheap because there is little or no demand for 
it. We cannot stop here, however, because all questions 
connected with the iron trade narrow themselves into one— 
why is the demand for iron so small? An obvious reply 
to this question suggests itself in a moment. There is 
no demand for iron because there is no speculation. 
With nearly 100 millions of gold locked up in the 
banks of England and France, while war clouds gather 
gloomily over the Eastern horizon, speculation is dead. It 
may be proved that for many years past it has been prac- 
tically impossible to invest any considerable sum of money 
in a remunerative way without the aid of the engineer. 
Railways, mines, steamships, docks, factories, s, all 
things from which a profit is to be derived have their 
origin, it may be, in the minds of the capitalist and the 
speculator, but they owe their practical existence to the 
abilities of the members of our profession. But just now 
there is no work for engineers, and it must, we think, be 
added that engineers have not recently suggested any 
sound speculations in which capital might be safely and 
rofitably invested. There is plenty of work to be done 
th at home and abroad, but it is not done, and neither 
engineer nor capitalist suggest that it should be done. 
Here, then, is one potent reason why the demand for iron 
is small; but this is not the sole reason. Foreign compe- 
tition has come into operation. The fact is fully recognised, 
but the precise meaning of the term is hardly as well 
understood as it might .. Ironmasters in this country 
are inclined to re; the dealings of their brethren in 
Relgium or the United States too much in a personal light. 
They are dis to take umbrage at the efforts of men 
who are really in not a whit better plight than we are. It 
is not the iron trade of England alone, but the iron trade 
of the whole world that is in a depressed condition. The 
supply of iron is greater than the demand; and it does not 
appear that any great benefit could accrue at the present 
moment from the discovery of a system of making iron 
by which the cost of production could be lessened, unless 
the operation of that method could be limited to a given 
district or country, which would then be in a position to 
undersell its fellows. If bar iron could be e and sold 


» | to-morrow for £5 a ton in England and on the Continent, the 


iron trade would no doubt receive an impetus which would 
for the moment prove useful; but in the end—and the end 
would be quickly reached—we should be no better off 
than we are at present. The uses of iron are, after all, 
pion ign f limited; and although it is true that if iron 
could be at a very low price it would be used as a 
substitute for wood and stone as it is not used now, it 
must be borne in mind that, on the other hand, the 
moment it became nga that a profit might be made 
out of iron, new works would be put down, and the pro- 
duction of the metal would be enormously increased. The 
prime truth is that if iron is to be dear it must be scarce ; 
and even though the metal could be made for a few 
shillings a ton, the position of the trade would not be 
improved. On the contrary, it is well known that when 
w: are highest and coal dearest the greatest profit 
is realised by the ironmaster, provided the value of iron 
rises in the same iy In other words, a man will make 
a larger profit out of 1000 tons of iron sold at £10 a ton 
than he will out of 2000 tons of iron sold at £7 a ton. 
We confess, therefore, that we see little reason to believe 
that new methods of making iron can _ materially 
improve the prospects of the ironmaster. Englishmen 
cannot hope to keep the best modes of manufacture to 
themselves ; and although they cannot afford to permit 
Belgium or America to Sees » Bn in the race for cheap 
iron, it does not follow that, having got cheap iron, they 
will be better off than they were before. It is true that 
the world at large will ibly be the better of a reduc- 
tion in the cost of production, but even this is open to 
question. We are not now, however, dealing with the 
— at large, but with the iron trade of Great Britain 
one. 

The future prosperity of the iron trade, then, depends 
not on producing cheaper and cheaper iron, but on the 
demand which may exist for the metal. If iron is really 
wanted it will be — at any price in reason. We 
cannot call to mind an instance in which speculation has 
been stopped because iron was dear. Who ever heard of 
a railway scheme being abandoned because rails rose a 
pound a ton in price? It is almost impossible to arrive at 
any trustworthy statistics on the subject, but we think it 

ill be found that even a considerable fall in quotations 
for iron exerts but a small influence on the quantity of iron 
actually sold. This statement may be misconstrued, there- 
fore we shall put it in another form, namely, that the whole 
quantity of iron sold during a year in England is little 
affected by the price at which it is sold. this be true, 
then the idea that if iron could be made more cheaply 
than at present more of it could he sold with profit is a 





delusion, I, would not be a delusion if, as we have 
explained, the production of cheap iron could be confined 
to a single country—at least for that country; but such a 
condition in the present day is impossible, and there is no 
hope for the iron trade of the future save in augmented 
demand. 

The demand for iron is two-fold in character. It origi- 
nates, firstly,in the requirements for new ee and 
secondly, in the need for repairs. Until some confidence 
is restored, and money is once more available for the con- 
struction of engineering works, there will be no demand 
under the first head. As regards the second, there is 
reason to believe that the demand will become propor- 
tionately smaller every year—not absolutely smaller, but 
less in a sense which is well illustrated by the rail trade. 
At one period this trade was well supported, even in so- 
called bad times, by the needs of the railway companies. 
Tron rails wore out quickly, and had to be replaced; but steel 
rails are sold now at little more than the price of iron 
rails, and they last two or three times as long. It is 
not remarkable that under these conditions the rail trade 
should be bad; the introduction of cheap and good steel 
rails killed a goose which laid golden eggs. e do not 
say that it was not for the good of the nation at large 
that the goose was killed, but it is none the less certain 
that her death has been a heavy loss to the iron trade of 
the country.. The truth is, that better iron is now made 
than it was the general custom to make heretofore, and this 
iron is used to more advantage not only on railways but in 
ships, and buildings, and the hundred-and-one pu 3 to 
which the metal is put, and the result is that the demand 
for iron for repairs is reduced. There is no remedy for 
this condition of affairs, but ironmasters may rest assured 
that the worst enemy with which they have to fight is 
steel. If this metal ever takes the place now held by iron, 
the pig iron trade of the world will apparently undergo 
an immense reduction in its dimensions, 


PUMPS AND INJECTORS. 

AMERICAN railway engineers ¢ither take more trouble to 
arrive at a just estimate of the value of special systems of 
construction or methods of operation than English loco- 
motive superintendents, or they are less reticent and more 
willing to supply information to the world. It is not, 
perhaps, too much to say that in this country no record of 
an experiment made to test the economical efficiency of 
feed pumps as compared with injectors when fitted to loco- 
motive engines can be found which does not date back to 
a period when the injector was yet in itsinfancy. It is, 
indeed, commonly assumed without question by locomotive 
superintendents that a pump is as good as an injector as a 
boiler feeder; and that it is better to use the latter simply 
because it is more convenient.. In the United States, 
however, some doubt has been cast on this theory, and to 
settle the point the Master Mechanics’ Association deter- 
mined to try an experiment, the principal particulars of 
which we propose to give here. We are indebted for them 
to a report of the ninth annual convention of the Master 
Mechanics’ Association, which appeared in our able con- 
temporary, the United States Railway Gazette of the 19th 
ult. It may be premised that the Association before 
making their experiments sent out circulars to the leading 
railway men in the States, asking them to express their 
opinions. Fifteen replies were received from locomotive 
superintendents having 909 engines in charge. Of these 
378 engines were fitted with both pumps and injectors, 
while 464 had pumps and’ no injectors, and five engines 
only had injectors and no pumps; as regards the 
remainder we have no information. It appears that 
in the States confidence in the injector is not yet fully 
established. The opinions expressed by these gentlemen 
were—(1) that injectors are valuable auxiliaries to pumps 
on locomotives ; (2) that injectors are not so reliable as 
pers for feeding locomotives ; (3) there is no economy of 

uel effected by using injectors ; (4) the cost of construction 
and maintenance is about the same for pumps and in- 
jectors. It appears, furthermore, that none of the replies 
were based on information acquired by actual experiment. 

Mr. Jeffery, of the Illinois Central Railway, placed a 
goods engine at the disposal of the Association. is 
engine has l6in. by 24in. cylinders, the driving wheels are 
5ft. in diameter, and the gross weight about 30 tons, of 
which 19 tons are available for adhesion. The experiments 
made with this engine were intended to determine whether 
there was any economy in the use of the injector. as com- 
pared with the pump; how much water an injector 
could supply at various pressures, and at what tempera- 
tures it would cease to act. The engine is fitted with two 
long-stroke pumps of the ordinary American type, the 
rams being 2in. in diameter. The injector is a Fried- 
mann’s patent, No. 6, placed between the driving wheels 
at the right-hand side of the bre rer In carrying out the 
experiment the engine made eight trips of 128 miles each, 
using the pumps exclusively ; she then made eight simi)ar 
trips using the injector only. A competent ergiueer 
accompanied the engine, and weighed the coal and 
water used, and the greatest care appears to have been 
taken to make the experiment accurate. The resvlt was, 
that the total quantity of coal used when the boiler was 
fed by the injector was 69,892 lb., while with the pumps it 
amounted to 76,234 1b. It would thus ap’ that the use 
of the pumps augmented the consumption of fuel by a 
little over 9 per cent.; but this conclusion is not strictly 
accurate, as the switching time was not quite the same, and 
there was a small. difference in the loads; but a distinct, 
though small, saving was effected by the use of the injector. 
The evaporation ee ponte of coal when the pumps were 
used was 5°141b. of water, while with the injector it 
reached 5:36 Ib. on the average, and never fell below 5 lb.; 
whereas with the pump the evaporation was sometimes as 
low as 4°15 lb. of water per pound of coal. With either 
pump or injector the economic efficiency of the boiler was, 
it will be seen, extremely low; and it is to be regretted 
that no explanation of the cause has been supplied. In 
this country we are disposed to regard a pound of good 
coal as representing 9 1b. of steam; possibly the American 
coal used was very inferior to English coal, It was found 
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that the engine made steam more freely with the injector 
than with pump ; and, on the whole, the results of the 


experiment so far, were slightly in its favour. We are not 
told, we must add, whether steam was wasted by end 
off at the safety valves when the pumps were used, whi 
would have been saved had the injector been employed ; 
but even if this was the case, the balance of advantage is 
still in favour of the injector, because it better adapted 
itself to the conditions under which the engine was worked. 
It is evident, indeed, that if an injector saved fuel by pre- 
venting a waste of steam at the safety valves, which, with 
the pump was unavoidable, then the injector must be 
credited with the saving, even though in other respects it 
was not so economical as a pump. 

The next point to be settled was the power of the injector 
to supply the boiler under exceptionally severe conditions. 
To this end the engine was coupled on to a train of twenty 
loaded and two empty cars, and run a distance of 25 miles 
in 47 minutes, The engine would not make steam for 
quicker work, and it may be taken for granted that this 
trip determined the maximum power of the boiler. The 
average pressure was 113]b. on the square inch, and the 
injector just held its own, the level of the water at the 
gauge cocks being the same at the beginning and end 
of the run. The whole quantity injected was 1005 
amg: in 47 minutes, or 21°38 gallons per minute. 

his, then, may be taken as the maximum capacity of a 
Friedmann’s No. 6 injector, working with 114 Ib. steam. 
Experiments were then made to ascertain the temperature 
of the water on leaving the injector. This was found to 
vary with the amount of steam used through a range of 
about 21 deg. With 130 lb. pressure the temperatures 
were 139 deg., 170 deg., 150 deg, and 140 deg. The 
injector fed the boiler at a pressure as low as 4 lb. on the 
square inch. One of the great difficulties encountered in 
using this injector was, that it could not be regulated 
with sufficient minuteness to be used as a constant feeder. 
Experiments were therefore made to ascertain the greatest 
and the smallest quantity that it would throw into the 
boiler. On the first trial, with 100 lb. steam, the feed 
reached 16°28 gallons per minute; on the second trial, with 
1101b, steam, it was 15°21 gallons. As regards the smallest 
quantity which the injector could be coaxed to deliver, this 
was found to be 8°77 gallons with 100 lb. steam, and 
10°14 gallons with 110 lb. pressure; from which it appears 
that the injector can only be graduated from about one- 
half to full delivery. In this country the difficulty is 
frequently overcome by using two injectors, neither of 
which will alone supply the boiler. When the engine is 
running, one injector is kept constantly at work, and the 
other is used from time to time to keep up the supply 
when required. 

It was determined to fit a return delivery pipe to the 
injector with which the experiments we have described 
were made, in order that, while it was kept constantly at 
work, the feed might be varied at pleasure. Of course, 
the water was returned hot to the tender, and it became a 
question whether this fact would not prevent the adoption 
of the system. Experiments were therefore made to 
ascertain what was the highest temperature at which the 
injector would feed, and the paint on the tender escape 
blistering. As these are matters of more importance 
than a small saving in fuel, and the return discharge pipe 
has much to recommend it, we quote in full the words of 
the report:—“ With a steam pressure of 120 Ib. in the 
boiler, the injector was started and the regulator attach- 
ment was opened, so as to return nearly all the feed-water 
to the tank, instead of forcing it into the boiler. The 
injector continued working for two hours and thirty-five 
minutes, during which time only 257°75 gallons were 
injected into the boiler, being an average of 1°66 gallons 
per minute. The injector was worked the whole time to 
its full capacity. At the expiration of the two hours and 
thirty-five minutes the injector stopped working, and the 
water in the tank was heated to the following 
temperatures :— Water drawn from front end of tank 
on left side — the injector being on opposite side — 
124 deg.; water at manhole for filling tank, 130 deg.; 
water drawn from the hose through which injector 
was supplied, 120 deg. The steam pressure was 
maintained at 120 lb. during the two hours and 
thirty-five minutes. After testing the temperature of the 
water in the tank, as described, the injector was started 
again, and the temperature of the feed-water after passing 
through the injector was measured and found to be 
180deg. The boiler pressure had in the meantime 
decreased to 1051b. per square inch, and the temperature 
of the water in the tank was from 120 deg. to 130 deg., 
as previously stated. The injector was allowed to work 
until the water in the tank was heated to 140 deg. at the 
manhole, when it was shut off, as the varnish began to 
soften a little. Efforts were then made to start the in- 
jector again, but proved unsuccessful for twenty minutes. 
At the end of that time it started and worked, although 
the temperature of the water in the tank was found to 
as follows: Water drawn from front end of tank, left side, 
132 deg.; water at manhole of tank, 138 deg.; water drawn 
from the hose through which the injector was supplied, 
130deg. The injector was shut off while these tempera- 
tures were obtained, after which it was again started, but 
the stream broke in three or four minutes, no doubt 
because the water in the tank was too hot. The pressure 
in the boiler was 1101b. per square inch. The tempera- 
ture of the air in the building where the experiments were 
made, ranged from 55deg. to 60deg. This ended the 
experiments with the injector.” 


We may in conclusion express the opinion that these 
experiments have added something to the existing stock of 
information concerning the performance of a type of injector 
which now enjoys an excellent reputation, especially on the 
Continent. Any English locomotive superintendent who will 
carry out a somewhat similar series of experiments in 
this country with two or three different types of injector 
will do good service, provided he makes the results public. 
It is by such inquiries that knowledge in the highest and 
fullest sense of the term is acquired. It is hardly fair that 





American locomotive superintendents should have all the 
work of collecting facts thrown on them. 





THE ABUSE OF STEAM LAUNCHES, 

THE popularity enjoyed by steam launches as pleasure ‘craft 
will hardly be extended, unless those who employ them practise, 
we will not say caution, but courtesy, in their use. It is to be 
feared that the running of steam launches on the upper portion 
ef the Thames will be entirely prohibited by the Thames Con- 
servancy; and much as such a step would have to be deplored, 
few right-thinking members of the community would refuse to 
admit that the enactment was justified by events. For 
years steam launches have been pronounced a nuisance 
by rowing men, simply because those in charge of these 
little river steamers have failed to display any courtesy to 
those who rowed. Matters have been brought nearly to a 
climax by the death of Mr. Threlfal, a young man, a member of 
the Reading Rowing Club, who was drowned on Thursday week 
near Caversham. Mr. Threlfal and four other gentlemen were 
in their practice boat, being coached for the Henley regatta, and 
while coming down the river at the racing pace, they met a 
steam launch, The Flying Dutchman, the property of Mr. Hall. 
The swell created by the steamer swamped the four-oar, and 
Mr. Threlfal was drowned. Various statements were made 
before the coroner as to the speed at which The Flying Dutch- 
man was running. Estimates varied between that of some of 
the witnesses, who said it was ten miles an hour, and that 
of Mr. Hall, who gave it at five miles. Whatever the speed, it is 
certain that it was too fast for the racing boat. The commonest 
spirit of courtesy and good feeling should have induced Mr. 
Hall to stop his boat dead when he saw two four-oar’d gigs at 
practice coming down the river. There are, we are happy to 
add, not a few gentlemen on the Thames who have learned to 
use steam launches, so that, while enjoying themselves they 
inflict no injury and give no annoyance to anyone else. We 
trust that the melancholy death of a young man, in the prime 
of life, will convey a lesson to tho-e who regard the river as their 
own, and take no heed for the rights of rowing men, which will 
not soon be forgotten. A man is no more justifiable in driving a 
steam launch at speed in the vicinity of racing boats than he 
would be in galloping furiously up and down Rotten-row. The 
fact that cavaliers capable of performing this doughty deed are 
now and then to be met with is not regarded as a sufficient 
reason for prohibiting the presence of horses in Rotten-row. 
Steam launches are no more responsible than are horses for the 
acts of those who control them. If every owner of a steam 
launch would determine to set an example of courtesy and good 
feeling to his fellows, we should soon cease to have launches 
called a nuisance, and such casualties as the death of Mr. Threlfal 
would be unknown. 


THE ROYAL IRISH ACADEMY, 

Tue Royal Irish Academy, one of the foremost of the learned 
societies of the United Kingdom, and one which for a hundred 
years has included in the list of its members the names 
of some of those most illustrious in the roll of science and 
of those representing the higher pursuits of learning in 
Ireland, has, it must be considered, narrowly escaped losing 
—like a flagon of wine poured into the ocean—its identity, 
and almost proportionally its usefulness, for its assent to a 
scheme emanating recently from the Science and Art De- 
partment would in all probability have resulted at no distant 
date in the subordination of the Academy and its fusion into 
that department of the Committee of Council on Education. 
It was proposed to amalgamate the Academy with the Royal 
Dublin Society, and, secondly, to transfer the charge of the par- 
liamentary grant from the Irish Government to the Science and 
Art Department—that is to say, to South Kensington. The 
proposal was, further, to fuse the Academy, not with the Royal 
Dublin Society, as it once was or even now is—a body incor- 
porated to promote “husbandry and other useful arts in 
ireland,” and one with large resources—but with that society 
deprived of most of its public functions, and then to the new 
society for Ireland it was proposed to add an agricultural section. 
The Royal Irish Academy is a body chartered for the purpose of 
scientific, literary, and antiquarian research, quite apart from 
industrial ends or practical applications, so that the incongruity 
vf the proposed mixture of the old societies, the one being 
reduced, as the report of the council of the Academy puts it, “to 
a shadow of its former self,” and then patched up with new 
sections under the control of the Science and Art Department, 
is such that it seems surprising that even the desire of a certain 
few to get everything of any scientific interest to South Kensing- 
ton should have prompted such a scheme. The Science and Art 
Department is a purely educational body, and its proper business 
is, therefore, not with original research, for which the Royal 
Irish Academy was chartered, but with the humbler office of 
instruction in the practical sciences and industrial arts; it is, 
therefore, difficult to see what concern it can have with such a 
body as the Academy, once connected with which, however, it 
would not be content until it exercised some control over 
what should be its independent working, which would cer- 
tainly be fatal to the usefulness of such a society, for 
the loss of its independence would be accompanied with the 
cessation of those contributions to transactions which have 
made the Academy known throughout the civilised world. 
Among the different memoirs comprised in the transactions, are 
many of the greatest value and importance, and not a few are 
of interest to engineers and of direct application to the higher 
branches of their profession. At one time the sphere of action 
of the Royal Dublin Society was much larger than it has been 
for the past few years ; during the first two or three decades of 
this century, besides fostering agriculture, horticulture, stock- 
breeding, &c., it accomplished much extremly valuabie work, 
amongst which may be mentioned the examination of several of 
the great counties of Ireland by competent engineers and 
geologists, deputed to inquire into and report upon their 
industrial resources. Their reports were published by the 
society, and to this day contain much valuable information, not 
to be found elsewhere. Since the society has been under depart- 
mental influence, however, its energy has faded, and as it is to 
be sincerely hoped that the Royal Irish Academy will long 
continue to bear its present name and pursue its independent 
and highly useful sphere of action, it must be considered matter 
for congratulation that the South Kensington scheme for 
swamping and subordinating it to itself, and which would cause 
it to lose its weight and become an unknown body, has been 
rejected, even if that should cost the Academy its parliamentary 
grant. 

THE PATENT OFFICE. 

Tue Report to which we alluded last week, has since been the 
subject of a question, put by Mr. Samuelson in the House of 
Commons, to Mr. W. H. Smith, as”representing the Treasury. 
The report of Mr. Smith’s reply, as given in the Times, is as 
follows :—“It is true that a Committee of the Treasury has 
recently considered and reported on the Patent-office, including 





the Patent Museum. Such inquiries and reports are being con- 
stantly made, but they are confidential documents intended for 
information of the heads of departments and the Government, 
and unless the Government lays them before Parliament it is a 
breach of official confidence to make the contents of them known, 
and largely interferes with their utility. 1t is a recommendation 
of the committee that non-patented inventions should be 
excluded from the museum, because the musevm is intended to 
be ancillary to the Patent-office Library, ard both museum and 
library to be ancillary to the business purposes of the Patent- 
office, which is not an institution for the general promotion of. 
science. The question of patented or non-patented objects 
has never been raised in forming the Loan Collection 
of Scientific Instruments and Apparatus at South Ken- 
sington. They have been admitted only on the recom- 
mendation of scientific committees of sections.” This reply 
is most carefully guarded; but it is sufficient to convince 
the public that great changes are in store for them at 
the Patent-office. It is impossible too strongly to regret the 
course the Treasury has adopted. There can, indeed, be but 
one excuse for that department—an excuse, it is true, sufficiently 
humiliating—namely, ignorance of what the requirements of the 
Patent-office and the public really are. ‘I'o recommend that 
non-patented inventions be excluded from the Museum, because 
the Museum is intended to be ancillary to the Patent-office 
Library, and both Museum and Library to be ancillary to the 
business purposes of the Patent-office, that is, the mere minis- 
terial work attendant upon the granting and vegistering 
of patents, is, to say the least, a daring step to take at 
this time. What, we ask, was the expressed object of the 
Museum and the Library? Was it not to facilitate research 
into the history of invention, and to guide inventors away from 
the pitfalls of prior publication and invention in which so many 
of them perish? Prior unpatented inventions are the greatest 
dangers an inventor has to meet. As a rule, a search 
among the Patent records is a simple and easy matter ; 
a search for evidence of previous discovery elsewhere is 
much more serious. Yet those who can help inventors, who 
have hitherto done much to clear the paths of patentees, and 
thereby to remove the “‘scandal” so often adverted to in Parlia- 
ment by the objectors to patent protection, now seek to retire 
from their position and to throw every obstacle in the way of 
obtaining valid patents. <A consistent adoption of the recom- 
mendations of the Treasury will lead to the exclusion from 
South Kensington of the Rocket, the engines of the Comet, 
Harrison's clock, and numerous other most interesting objects. 
The Library at the Patent-office will, presumably, also have to be 
deprived of its works of reference, most of them of a most 
valuable kind; or, if allowed to remain, no new editions can be 
supplied. Unfortunate inventors must seek admission to other 
libraries, by payment or permission, according to circumstances, 
and, on the whole, the Treasury will be benefited by a small 
addition to the large surplus accruing from the Patent- 
office. A further evidence of the desire for change is given 
by the new rules and the notice we reproduce elsewhere. 
The abridgments of specifications are to be abolished, ap- 
pwently entirely. Whether this is or is not a prudent reform 
remains to be seen. We have not entertained a high opinion of 
their merit as a rule, but testimony to their utility was pretty 
plentiful during the sittings of the last Select Committee. Of the 
change in “he mode of publishing the patent specifications we have 
already expressed an opinion. No doubt it will be a convenience 
to the office if specification drawings can always be deposited in 
good time; but as matters at present stand, it is not easy to see 
what is to be done if a patentee prefers to consult his own conve- 
nience, and declines to do more than send them in on the last 
day of the prescribed time. Altogether, we do not envy Mr. 
Lack his responsibilities. 'The duty of remodelling the Patent- 
office upon such instructions must be very saddening to a 
thoughtful man. 


LAMPS FOR COLLIERY WORKING. 

Ir is made quite plain from time to time that a very large 
proportion of the whole number of persons engaged in coal- 
getting operations have very little regard indeed for their own 
safety or for that of their fellows, and that all efforts hitherto 
made to induce them to use safety lamps in place of naked lights 
are practically rendered null and void the moment any relaxation 
of the ordinary supervision takes place. It has been shown 
time after time, and, indeed, proven to abundant demonstration, 
that the colliers will always make use of a naked light if they 
can get one, and will not only take down matches into their 
working places underground, but will smoke tobacco or handle 
loose gunpowder with the most terrible disregard of conse- 
quences, This last-named fact was clearly proven during the 
progress of the inquest on the bodies of the 143 victims of the 
recent explosion at the Swaithe Main Colliery, near Barnsley, it 
being shown there that the miners bought blasting powder where 
they liked and took it down into the pits with but slight super- 
vision. Further than this, it has since been made known, by 
many prosecutions of workmen for breaches of the rules of 
various collieries, that the miners do not pay any regard to the 
risks they run in this way, and that all they try to steer clear of 
is the being found out. An analogous case to those just indi- 
cated came before the coroner at Pilley, near Sheffield, during 
last week, in relation to the death of Charles Crossland, a youth 
of eighteen, who had been employed as an “engine tenter” at 
the Pilley Pit of the Wharncliffe Silkstone Colliery Company. 
It was set forth that deceased was employed at the pit in charge 
of an underground engine. The pit itself, it may be remarked, 
was not being worked, the men being out on strike, and the 
“cupola” fire for ventilating purposes was not lighted. Deceased , 
notwithstanding this fact, and his knowledge of the consequer: t 
defective ventilation, carried an oil lamp, which was to all intents 
and purposes a naked light, in addition to which there was the 
fire of the engine. As might reasonably have been expected, 
the foul gases which had collected exploded at one or other of 
these lights, and the unfortunate youth was found dreadfully 
burnt and in a dying condition next morning by a man who 
went to relieve him. The coroner examined the two deputies of 
the pit, named Barraclough and Elliott, and the former admitted 
he had found gas on going his rounds, but did not consider it 
sufficiently dangerous to report it. The Government inspector 
for the district, Mr. F. N. Wardell, was present, and severely 
censured the deputies for their evident reluctance in giving 
evidence. The jury adopted the same view, and, in returning a 
verdict in accordance with the facts, expressed an opinion that 
the two deputies were not qualified to fill the posts they held. 
Judging from what was stated, there can be little doubt that this 
verdict was not by any means too strongly worded. 


GERMANY UNDERSELLING BELGIUM. 


Ir it is the complaint of English iron and steel masters that 
the Belgians are selling against them in this country at prices 
which leave much room to question their prcfitableness, the 
Belgians themselves are, on their part, now complaining of a 
competition in their home market, not from ironmasters in 
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England, but from those nearer home. Germany, Belgian iron- 
masters complain, is offering iron in Belgium at under prime 
cost, to the great loss of the Belgian firms, who are not prepared 
to lose their trade without a struggle. 


RUSSIAN STEEL RAILS. 


Tur Russian Government are not, apparently, likely to slacken 
their hands in respect of the encouragement which they have 
hitherto afforded to the development of the iron and steel 
industry throughout that empire. According to a St. Peters- 
burg journal, the Council of Ministers of the Empire.has uncon- 
ditionally adopted the report of a commission instituted by the 
Ministry of Finance, in which it is recommended that, for the 
future, the Russian railways be supplied with steel rails and 
rolling material of native production. The commission has also 
proposed a State premium of 25 to 45 copecks per pood for all 
steel rails of Russian production supplied to the railways. 








AN AMERICAN TOWING-BOAT. 

We stated last week that certain types of mechanical engi- 
neering were indigenous to America, and that they could not be 
imitated in this, or perhaps any other, country with advantage, 
although they are admirably adapted to the conditions under 
which they are actually employed. Visitors to the Philadel- 
phia Exhibition who anticipate that they will find such things 
fully represented there will be disappointed. Again, there are 
certain developments and adaptations of American mechanical 
skill which really can be copied with advantage, or claim atten- 
tion either in right of their originality or the skill with which 
they have been carried out. The best examples of this class of 
work are not be found in the Philadelphia Exhibition, At the 
present moment more than ordinary interest attaches to the 
performance of American engineers, and we are happy to say 
that we have, aided by the courtesy of American professional 
friends, made arrangements by which we are enabled 
to supplement the labours of our correspondent at the 
Exhibition, and to place before our readers examples of 
American machinery which are not to be found at Phi.a- 
delphia, although they possess very great interest. In pur- 
suance of this object, we publish this week drawings of an 
American river towing-boat, a species of craft unknown out of 
American waters, and so colossal in her proportions that she 
may be said to constitute an almost unique example of a very 
peculiar type of mechanical construction. It must not be sup- 
posed that she is the only boat of the kind in existence; on the 
contrary, while she is perhaps the most powerful and, it is 
believed, the most improved boat of her type, that type is very 
fairly represented on the Mississippi. At page 420 we give 
a general elevation of this boat and view of her boilers, while 
her engines are illustrated at page 416. In our next impression 
we shall give enlarged details of her machinery, which will 
render its construction thoroughly intelligible. 

The dimensions of the Joseph B. Williams, as this boat 
is called, are very considerable. She is no less than 220ft. 
long and 41ft. beam. At each side is a “ guard” or sponson, 
which augments the width of her deck to 53ft. In spite 
of her great length she is only 6ft. deep, and to impart 
vertical stiffness she is fitted with “hog frames,” as shown, 
on a system which has been often described, and is, we 
believe, fully understood in this country. Before proceeding 
further with our description, we may illustrate the nature of the 
work which she performs by stating that on one occasion she towed 
from Louisville to New Orleans twenty-two coal boats, seven 
barges, and three smaller boats, containing in all twenty-three 
thousand tons of coal, The removal of this coal from the pits 
cleared an area of six acres in the 4ft. seam, and the freight bill 
amounted to 11,590 dollars. We venture to assert that no other 
tow boat in the world has taken anything like such a load as 
this. ‘ 

The Joseph B, Williams is propelled by a single wheel at the 
stern. This wheel is of timber, 29ft. in diameter and 29ft. wide 
across the face. The buckets are 38in. deep. The wheel is 

‘hung on a wrought iron hexagonal shaft, 35ft. long and 15in. in 
diameter in the journals, weighing complete 25 tons—a bit of 
work large enough to tax the powers of most forges. The cranks 
are of wrought iron, keyed on at each end of the shaft, which is 
carried, as shown, on two very heavy timber frames projccting 
beyond the stern of the vessel, 

The wheel is driven by a pair of patens compound “ modera- 
tor” engines, constructed, as is the whole of the machinery of 
the boat except the boilers, by Mr. A. Hartupee, of Pittsburg. 
We shall reserve a detailed description of these engines until 
we publish enlarged views of the valve gear, which is of a some- 
what unusual type. It will be seen that the small cylinder lies 
in advance of the large cylinder. The piston of the latter has 
two rods, one of which passes at each side of the high-pressure 
cylinder. There are thus three rods laying hold of a single cross 
head. The diameter of the small cylinder is 19in., and that of 
the large cylinder 44in., the stroke of both being 9ft. 

Steam is supplied by six steel. boilers 40in. in diameter and 
28ft. long, each traversed by two flues. The boilers are fired 
externally, as shown, very much on the same principle as that 
used by Mr. Alexander, of Cirencester; that is to say, the 
boilers are placed close together, the spaces between them con- 
stituting the furnaces, This is a very good type of high-pressure 
boiler. We are unable to state the working pressure precisely, 
but believe that it is about 140 1b. on the square inch, being a 
very usual pressure on the Western rivers. The draught is 
provided by two smoke stacks each 56in. in diameter and 52ft. 
high. The air and feed pump are worked by an auxiliary engine, 
which we shall illustrate in an early impression. The boat 
carries on her deck 456 tons of coal as fuel. She burns about 
27 tons in the twenty-four hours, which is apparently a very 
small consumption of coal for so large a boat. The vessel is 
fitted with four steam capstans, two forward and two aft, supplied 
with steam by separate boilers. 
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A Practical Treatise on Roads, Streets, and Pavements, By Q. A 

— A.M. Van Nostrand, New York ; Triibner, London 
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Masor-GENERAL GiLMorE is perhaps best known as the 
engineer officer who so ably conducted the attack on 
Charleston during the American war. The operations of 
that memorable siege he described in one of the most 
graphic and elegantly written works ever compiled by a 
military man. “The Siege of Charleston” at once raised 
General Gilmore to a high position in the literary world. 
His career supplies an excellent example of the strange 
conditions of life called into existence by the outbreak of 
civil war in a ful nation. General Gilmore appears, 
by nature, to have been far better fitted for the career of 








a civil than a military engineer; and yet he conducted all 
his operations when acting in the latter capacity with the 
utmost skill, constantly bringing to bear on every difficulty 
resources which could hardly have been available to any 
one who had confined his attention to military engineering 

ure and simple. On the conclusion of the war, our author 

id down the sword and took up the level once more, if 
we may use the phrase, and he has returned with renewed 
energy to the study of civil engineering subjects. The 
volume before us is the last which he has written, and we 
may state at once, and without further preface, that it is, 
considering its comparatively restricted dimensions, the best 
treatise on roads and road-making that has ever been pub- 
lished, One of themost noteworthy featuresabout the work is 
that our author appears to have forgotten nothing. We 
have searched carefully through the work for omissions, 
and we have failed to find them. Of course, there are 
branches of his subject on which he might have enlarged; 
but on the other hand, all that he says is said to the point 
and with a purpose, in terse, grammatical language, 
marked, and to English ears disfigured, it is true, by 
Americanisms, but never obscure, doubtful, or prolix. 

The object of the work, as stated by General Gil- 
more, is “to give within the compass of one small 
volume such descriptions of the various methods of 
locating country roads, and of constructing the road 
and street coverings in more or less common use at the 
present day, as will render the essential details of those 
methods, as well as certain improvements thereon, of 
which many of them are believed to ‘be susceptible, 
familiar to any intelligent non-professional reader; to 
make practical suggestions with respect to the selection 
and application of materials, and to institute a just and 
discriminating comparison of the respective merits of the 
several street pavements now competing for popular recog- 
nition and favour.” We have slightly condensed the fore- 
going passage from the author’s preface. It shows very 
clear’ rf what the scope and purport of the work are. It 
would be impossible in the limited space at our disposal to 
deal fully with the work; nor is it necessary that we 
should, as its modest dimensions render it available to 
every engineer. We may say, in brief, that beginning at 
the beginning, General Gilmore not only details every 
step that is to be taken in laying out and constructing a 
road, but that he supplies much valuable and interesting 
information which has never before been made. public 
in this country, and that he suggests systems of con- 
struction which are extremely ingenious and economi- 
eal. The chapter on culverts may be cited as an 
example. The method of constructing culverts in con- 
crete there described is, we confess, quite new to us, 
and we believe that it will be equally new to most of our 
readers. The different classes of roads used in the United 
States—many of them quite unknown here —are carefully 
described, and this portion of the work cannot fail to 
be useful to colonial engineers. Considering the condition 
of the English oyster market, a recommendation of oyster 
shells as a road-making material sounds strangely; yet 
General Gilmore tells us that on the sea-board of the South 
Atlantic and of the Gulf, stone and gravel cannot be had 
wherewith to make roads save at prohibitive prices, but 
that oyster shells can be had in any quantity for about 
5 cents per bushel; and that when laid in a coating 10in. 
thick on a properly prepared surface, they form an excel- 
lent road for light traffic, and that when properly 
maintained such highways “ possess most of the essential 
requirements of a good road.” In the United States they 
use strange materials for road making, and our author 
describes a charcoal road, made through a swampy forest 
in Michigan of this material, produced on the spot by 
burning the timber felled to clear the track. “'The 
charcoal was found to pack well, not to form ruts, nor get 
soft and spongy in wet weather.” The cost was 660 dols. 
per mile. 

General Gilmore’s opinions on the subject of street pave- 
ments must be regarded as of the utmost value, and 
we shall conclude this brief notice of his work with a 
summary of these opinions. He is opposed, on the whole, 
to the use of wood pavement on sanitary grounds. The 
best pavement for streets of ample width and light traffic 
—such, let us say, as Regent-street—is continuous asphalte 
for all gradients not steeper than 1 in 48 or 50. But the 
best pavement for the dense and heavy traffic of a populous 
city is one of rectangular stone blocks set on a foundation 
as good as concrete; and the next best is one of Belgian 
blocks set in the same manner. For further information 
on this oe subject we must refer our readers to the 
work itself. The volume is well printed, on good paper, 
and is creditably got up. We must add, however, that the 
woodcuts with which it is illustrated are by no means up 
to the usual high standard of American book illustration, 








CHEMICAL SOCIETY. 
Professor ABEL, F.R.S., President, in the chair. 
Thursday, May 18th, 1876, 

Arter the minutes of the previous meeting had been read and 
confirmed, and the names of the visitors announced, the following 
names were read for the first time :—Messrs. A. B. Cortis, G. F, 
Thomson, J. Heron, 0. G. Matthews, G. Evans, J. R. Hakewill, 
and Dr. Otto N. Witt. Messrs. Joseph Davidson, D. Hesketh 
Richard, and W. J. Hanner were elected Fellows of the Society, 
after their names had been read for the third time. Professors 
Baeyer, Butlerow Cooke, Friedel Heintz, and Thomsen were also 
elected foreign members. 

The first paper, ‘‘On the Action of Malt Extract on Starch,” was 
read by the author, Mr. C. O'Sullivan. After a short account of 
the literature bearing on this subject, the author gave details of 
his own experiments, from which it would appear that maltose 
and dextrin are the only products of the action of malt extract on 
starch ; but there is no action in the cold on ungelatinised starch, 
the malt extract beginning to dissolve starch at the temperature of 
gelatinisation, or a few degreeslower. This temperature varies for 
the starches from different sources, and even for the different 
sized granules of the same starch. If, however, starch be gt gtr f 
gelatinised, malt extract dissolves it almost completely in the col 
When starch is dissolved by malt extract at any temperature below 
63 deg. C. if the solution be cooled and filtered after the lapse of 
five to ten minutes, itinvariably contains maltose and dextrin in about 
the proportion of 67°85 of the former to 32°15 of the latter, At any 
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temperature between 64 deg. and 68 deg. or 70 deg. C., the product 
will be found to contain them in the proportion of 34°54 maltose to 
65°46 of dextrin, whilst at 68 deg. or 70 deg. C., to the t at which 
the activity of the transforming agent is destroyed they will be in 
roportion of about 17°4 maltose to 82°6 dextrin. These three 
ions are respectively represented by the equations :— 
Cig Ha O1; + OHy = Cy Hx Ou + Ce Hw O; 
2 Ci, Hao O15 + OH2 = Cig He Ou + 4Ce Hy O; 
4C,,Hs00); + OH2 = Cio Hoe On + 10 Ce Hy O; 
Starch Maltose Dextrin 

The President thanked the author in the name of the Society, 
and said they were much indebted to him for the account of these 
important and interesting reactions, 

Professor Church desired to express his great satisfaction at Mr. 
O’Sullivan’s paper, as he had had occasion to examine the same sub- 
ject himself. From the difficulty there was in dissolving a portion of 
the starch, he was inclined to agree with the view that it consisted 
of two bodies, starch granulose and starch cellulose, the latter, of 
which there was only 4 to 5 per cent., being difficultly soluble; pure 
cellulose from cotton wool dissolves readily in dilute sulphuric acid 
of a certain strength, and if the solution is at once poured into 
water, the cellulose is precipitated ; if the acid solution be allowed 
to stand some time, however, no precipitate is produced on pouring 
it into water. 

A Member said he had made some experiments on the transforma- 
tion of starch by sulphuric acid, and had found that the amount of 
water = had an important effect on the conversion. He 
might also mention a way by which the difficulty of drying syrupy 
substances might be ebviated, and that was by placing them on a 
tarred piece of filter paper ; when heated the substance melted, 
soaked into the paper, and dried readily. 

Mr. O'Sullivan, in reply, said with regard to the observations 
made by Professor Church, the difference observed in the action on 
starch was not due to the presence of two principles, but to the 
fact that, in the same starch, the small granules were far less soluble 
than the Jarger ones. In the conversion of starch into dextrose by 
sulphuric acid he had observed that before all of it was converted 
other neutral substances were found ; he had been working on this 
subject, and hoped to lay an account of his experiments before the 
Society ere long. He stated there was no difficulty in drying the 
extracts; they were evaporated to a syrup, then put under the 
receiver of an air pump, over sulphuric acid. On exhausting they 
swelled up. and soon dried up completely. 

Dr. H. E. Armstrong then read a paper ‘‘On Metaxenol,” by 
himself and Mr. Gaskell. After alluding to Fittig’s and to Wurtz’s 
reseaches, who had obtained xenols from mesitylene and from coal 
tar xylene, the one liquid and the other solid, the speaker said 
they had prepared xenol from carefully rectified coal tar xylene 
boiling at 136 deg.—138 deg. C., by fusing the potassium sulphonate 
with potassium hydrate, The xenol obtained, which became a 
pasty crys'alline mass at a low temperature, were converted into the 
sulphonic acid by treatment with sulphuric acid, and the barium 
salts prepared. In this way two salts were isolated, one of which 
crystallised with three molecules of water, the corresponding 
potassium salt, when heated with hydrochloric acid in sealed tubes, 
yielded a solid metaxenol, identical with that obtained by Wurtz, 
and melting at76 deg. C.; the other, a basic salt which only contained 
two molecules of water, gave a liquid xenol when similarly treated. 
The action of bromine on the metaxenol sulphonic acid gave rise, 
in the first place, to a monobrominated acid C;H2Br (CHa), (HSO;), 
OH, which by the further action of bromine, was converted into 
dibromoxenol CcHBrz (CHs)e OH, melting at 80 deg. The latter 
compound was also obtained on treating xenol with bromine. On 
adding bromine to xenol and water, however, in the manner 
practised by Fittig, a mixture of two subtances was obtained, 
which, when crystallised from alcohol, gave yellow crystals, melting 
at 176 deg. C., and supposed by Fittig to be dibromoxenol ; this 
substance appears, however, to be formed by the action of the 
alcohol on a bromine addition product, The authors have also 
obtained a crystalline dinitroderivative by the action of nitric acid 
on the sulphonic acid. 

The President, having thanked the authors, Mr. J. W. Thomas 
read a paper ‘‘ On the Gases enclosed in Cannel Coals, and in Jet.” 
The author has examined the gases obtained from two specimens 
of Wigan cannel, two of Scotch cannel—namely, Haywood and 
Lesmahago, Whitehill cannel shale, and the finest be | of 
Whitby jet, such as is used for ornaments ; the processes employed 
being similar to those described in his former paper on anthracite, 
bituminous, and steam coals. He finds that the cannel coals, as 
well as jet, differ considerably from these, containing methane, 
ethane, and probably other gaseous paraffins, as well as oily matters, 
which likewise appear to belong to the same series. Wigan cannels, 
with regard to the gases they contain, occupy a position intermediate 
between steam coal and Scotch cannel; whilst Scotch cannel 
occupies a position between bituminous house coals and Wigan 
cannel. 

The fourth paper, ‘‘On Phenomena accompanying the Electro- 
lysis of Water with Oxidisable Electrodes,” by Dr. J. H. Gladstone 
and Mr. A. Tribe, was read by the former. The authors have 
employed eléctrodes consisting of narrow plates of zinc, lead, iron, 
copper, silver, and platinum, together with the purest water col- 
lected directly from the pipe of the still, using a single cell of 
Grove for each pair of electrodes. The result obtained with 
platinum was negative, but in the case of the more active metals 
no oxygen was given off at the positive electrode as gas, but it 
combined with the metal forming a hydrate; and as the hydrates 
are probably more or less soluble in water, a dilute solution of the 
metallic compound is soon formed, which is successively decom- 
posed, the final result being the deposition of metal on the negative 
electrode, as a growth of threads, fringes, or arborescent crystals. 
The comparative solubility of the metallic hydrates in water has, 
doubtless, a great effect on the ultimate result, but the differences 
observed with the various metals must be looked for in their 
different electromotive force or affinity for oxygen. 

The last paper, “‘On the Estimation of Hydrogen Occluded by 
Copper, with special reference to Organic Anslysis,” by Dr. J. L. 
W. Thudicum and Dr. H. W. Hake, was read by the latter. From 
the results of their experiments the authors are inclined to differ 
from Mr. Johnson, who, some time since, published a note on this 
subject ; and believe that no error of importance is introduced by 
the hydrogen occluded by copper which has been allowed to cool 
in sn atmosphere of that gas, a if the copper employed 
has been previously used in analyses. e amount of gas evolved 
under ordinary circumstances would not introduce a greater error 
than 0°025 of a per cent., and even this may be avoided by 
allowing the copper, after it has been reduced by hydrogen, to cool 
in a current of carbonic anhydride. 

The President in thanking the authors, said the fellows. especially 
those en in organic analysis, were much indebted to them 
for pointing out the smallness of the error likely to accrue from 
the occlusion of hydrogen by copper, and also for pointing out a 
very simple way by which it might be avoided. ‘The meeting was 
then adjo until Thursday, 1st June, when the followin 
papers will be read: ‘‘On Hemine, Hematine, and Phosphori 
Compounds cortained in Blood Corpuscles,” by J. L. W. Thudi- 
cum and H. Kingzett ; also ‘‘ Note on the General Applicability 
of Frankland and Armstrong’s Combustion Method to the esti- 
mation of Carbon and Nitrogen in Carbon Compounds,” by the 
same authors; “‘On the Liquid Carbon Deoxide from different 
sources,” by W. N. Hartley ; ‘‘(1) On Peroxides, (2) on the Esti- 
mation of — (3) on Chromic and Perchromic Acids,” by 
T. Fairley; ‘‘On Aluminium Nitride,” by Professor Mallet : 
** Chemical Studies,” by Professor Dewar. 
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THE official return of the South Staffordshire Iron-masters’ 
Association shows that on the 31st of March, 1876, there were one- 
hundred and four firms in South Staffordshire and East Worcester- 
shire engaged in the manufacture of wrought iron. - 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


173. Improvements in low-water alarm a) tus for SrzaM GENERATORS, 
Allmann ag Samuel Turton, ter.—17th January, 1876. 
758. Improvements in machines for Currina Farrics and materials, 
Ed Griffith , Chancery- London.—A communication 
from Paul Clovis Gerard, Paris.—23rd At te spe. 1876. 
1524. Improved aratus for automaticall: ng or Storprve Ratt- 
way Trains, W! Robert Lake, Southampton: teildin , London, — 
A ne from Edouard Dele! “7 and David Jean Frédéric 


Paris.—10th April, 1 


1540. ars} in machinery for P aan or ComBtna CERTAIN 
LF John McGrath, 


d. 
+ and other Doors, and 
rar Edwin Lowe, 


1618. Tom Improvements in a paratus or at ys REGISTERING the 
Fiow and Suprty of Water to Consumers or for 
Jobn Mackneill, South Kensington, Lendon.—18th ye 1876. 

1728. A new or improved Boor and SHOE CLEANING Macuine, Henry 
Hutchins Brown, Trafal De Wiltshire.—24th April, 1876. 

1766. Im or WasHING Borrzes, William Fulton, 


Birk: d, 

1768. Improvements in Steam Borters, Thomas Russell, Aberdeen, N.B. 
—A communication from George Scott, Calcutta, India. 

1770. Improvements in So cae manufacture of SULPHATE of Sopa, William 
Stevens Squire, Acacia-road, Regent’s Park, London. 

1772. A new or improved Tune Stopper for the Tunes of STEAM BoILers, 
John Robinson, Devecot-terrace, th Southwick, Sunderland. 

a on Fg ved process of kd gy iv and Terne PLates or SHEETS, 

mith and Henry Nash, Li 

a wy A fe or improved means Pei apparatus employed in the Treat- 

ment of Leatuer during and after the stuffing operation, William 
wn, Leeds, Yorkshire. 


theses, ns 


igar-p! 
ements in apparatus 
Cheshire. 


Lawies Jackso' 

1778. Improvements in and in qj ited for LiahTiInG CoNVEYANCEs, 
Herbert John Haddan, Strand don. — A communication from 
rn anes te Loom te Christopher Oldham and 

1788, Improvements in ms for WEAVING, er Ol an 
John Joseph Sharples, Blackburn, Lancashire. 

1784. a in the construction of Srzam ae or GENERATORS, 

Mirfin, Manchester.—27th April, 1876. 
Fe SGusonnkante in Woop-saWina Macnee Daniel McDowall, 

Johnstone, Renfrewshire, N.B. 

1787. Improvements in the mode of SreeR1NG VesseExs in order to prevent 

oak, Pa 


co) at sea, and apparatus therefor, Isaac Ahronsberg, Palmer- 
ston-road, Southsea, Hampshire. 

1788. Improvements in FiRz-arMs, John Henry Johnson, Lincoln’s-inn- 
fields, don.—A communication from La Société Industrielle Suisse, 
Nai , Schaffhausen, Switzerland. 


uhausen, 
1789. Improved apparatus for for Measurina Water and other at 
1790. *Tapeovel fettling for Puppiixo and other Furnaces, John Legge, 


1792. Ani ment in th of Porcevain, CutNna, and all 
kinds of pottery ware, bricks, tiles, and other moulded articles, Henry 


Vatcher, of Jersey. 
1794. Improvements in BREECH-LOADING FirE-arMs, Charles Edmund 
Po ae Rebert Green, Milton 
on. 





fact 





Green, Blandford-street, Portman- 
, Ladbroke-terrace, Notting- ni 

1796. mprovements in a = us eal or DISTILLING paanees and other 
liquids, William Henry Gilbert, Hanworth, Middlese: 

1798. Improvements in Ro.uer or RINK Skates, Geo , Isle of Dogs, 
He wong a and Charles George ers, Holland-road, 

mdon. 

1800. pe mp ements in mules for Sprnnrine and Dovusiine Corron and 
chow materials, John Muir Hetherington and John Baker, Man- 

r. 

1802. An t or i ents in Uritisinc Waste and Scrap 
STEEL, Jonah Foster, Darlaston, Thomas Smith, Toll End, Tipton, 
Staffordshire, and Henry Harrison, Wombridgs, Shropshire 

1804. Improvements in the Pavine of Streets, Roaps, and other p! 

— ane — Deptford Lower Road, Rothernithe, 

1808 AS An improv duplex machine for Puncuine and Pressine, Hezekiah 
Hewitt and Samuel Toy, Birming! 

1806. Improvements in (SHING-ROD ATracHMents, Edmund Adolphus 
Holroyd, Gracechurch-street, London. 

1810, Improvements in Gatvanic Batrerizs, Peter Jensen, Chancery-lane, 

ndon,—A communication from J. Brandt and G. W. V. Macreskd, 


1812. Improvements in the construction of Rink and Partour SKATES, 
mB  -. m Clark Lowe, as Peckham, Su 
Impr raulic 


the a) ay ene of h wer for 
Drepoino | PURPOSES, and oy : illiam Ro! 








ery therefor, rt Lake, 
ndon.—A commun: gn from William 
enry Newton, Chicago, Illinois, U.S.—29th April, 181 
1816.  ixprovements in apparatus for DovuBLin RNS, William Pollard 
and Samuel Bramwell, Manches 
Fi 1818. Me eta Yorkal cated GRINDING mt Po.isaine Macuines, Harry Stan- 





ered machine or apparatus for Corkina Borries, Eugene 
eM ederie J ules Adolphe Gervais, Rue Montgolfier, Bordeaux, France. 
1822. Improvements i HARVESTING Macuines, William Robert Lake, 
London,—A communication from Samuel John- 
ston, Brockport, Now York, U. 8. 
1824. Im us and process for EXTRACTING SACCHARINE 





“1928, .—— 


Tia, A naw oe Seseeaent Fegecens fx ame * 3 eon other 
a a lasgow, 
= it, Aonandar 6 Rarway Brakes and in a connected there- 
Gavin. lexander Gavin, Lee, Kent.—A communication from Duncan 
in = ent. 
1878, An ved Rerracrory or fire-resisting compound, Roger 
William Wal Battersea Park, Surrey. —4th May, 1876. 


be ld An improved FrrEepLace, Thomas Lane, Grove Park West, Lon- 
1882. Improvements in WasHinc Macutnes, David Heath, Runcorn, 
es A.new Cas Fare Inpicator, Marc Runkel, Golden-square, Lon- 


1886. Improvements in Ro.iers or WHEELS of Rotter Skates, Jonathan 
Aldous Mays, Gresham House, Old Broad- en, London. 

1888, Improvements in InpicaTors, Karl Ro tery» women and George 
Oxborough Walker, Strand, London. 

1890. nn ge ere gl ‘in Manouine, Wrinoine, and Dryinc Macuines, 
Edmund Barnes, Ed Salmon, and John Shepherd Sawrey, Ulver- 

m.. ston, Lancasiire. 





t hinery and apparatus for Encravine and 

Canvino, hac a for other like purposes, Joseph Beverley Fenby, Yardley, 
orceste! 

1896. Improvements in a tus for Apyustine and Securine the Kyons 
or HanpiEs of Locks, tenings, William Patch 

Wyatt, Percy-square, Clerkenwell, Lon 

1898, ——- in the construction att Gurona or Founpry Furnaces 
for the ick, Gheckire purifying of iron and other metals, Hugh Ford, 

1900. wey ‘apparatus or appliances connected with GEnr- 

RATING, CONDUCTING, a. ened rerag fo and applying Evecraicity, 
Tsaac ve! mdon, 

1902. Improvements in scans vanves pwn and other en 
Blinkhorn and Bryan Browning, Winsover-road, Spal 


its in the facture of Carsponates of Sopa by the 
, Ernest Solvay, Brussels, Belgium.—5th May, 1576. 
cs dees, cad canaoe in —7 for CLEANING Gran, Rice, and Seeps, 
or bol g flour, an we be and pburitying middlings therefrom, 
Augustus Bryant Childe Me Mark-lane, London. 
1910. Improvements in apparatus for SionaLiine on Rattways, Joseph 
ves Bailey, Barnsley, Yorkshire. 
1911. Improvements in ao. or Rink Skates, James Cole and James 
Cole, jun., Coventry, W: 
1012, Improvements in Brick Macuiaas, William Lampas Gregg, Chicago, 


1914. 


es, Thomas 
ing, Lincoln- 





a meat yun a ye of So. -— in 
ery and a emplo or rpose, William James 
Worddey, Kingewinfo vd, Stafford ; 


nee 0 Ts apparatas for for the manufacture of STEAM BorLers, 

Gustave Piedbouf, y-street, London. 

et May, 176. in CanDLesticKs, Charles Thomas Price, Liverpool.— 
6t. a. 

“= 2. Ad, he for Irontne Linen and other 

cles, Williams —,* Hasmerenith, London, 

19m, . vements in apparatus for Ravievixa Sarety Vatves, and for 
indicating low-water in steam boilers, also partly AT pe as a safety 
valve for domestic hot-water boilers, Thomas Mitchell, Tormorden, and 
Martin Mitchell, Bacup, cashire. 

1925. Avew or improv portable apparatus for TRANSMITTING ROTARY 

Motion to various en with a special reference to the method of 

supporting it, and making it easy of movement in various directions or 

, John Mabson, Manchester. 


a and firm, when ~ 
26. ‘Improvements in ELOCIPEDES, John Henry Nebbs, Clerkenwell, 


1018 





ents in PerTroLeum CooKiIne APPARATUSES, Frank Wirth, 
Mokke ort-on-the-Main.— A communication from Adalbert Stark, 
u Bavaria. 

1930. Improvements in Treatinc Sewace Water to obtain valuable pro- 

ducts mprovamnes William Clark, eer: -lane, London.—A communi- 

cation from Clovis Knab de la Société Générale d’ Bpuration et 
d’Assainissement des Villes, Paris. 

1932, Imy its in or ted with Looms for Wravine, Edward 
Griffith Brewer, Chancery-lane, London. — A communication from 
Pierre Joseph Vitrant, Paris.—8th May, 1876. 

1934. An — construction of Han Truck, Joseph Robert Wright, 
jun. e 

asbe. ermine in Stay Busks, Geo Lewis and Edward Smith 
Lewis, Warwick-square, Newgate-street, London. 

1938. Improvements in ScREw a Samuel Luke, Chelsea, Lon- 
don, and Charles James Seu ill-road, Bexley Heath, Kent. 





1940, Improvements in apparatus 2 Uriuisixe Heat for lighting, heat- 
ing, and ventilating, les Ritchie, Brixton, Surrey. 
1941. improvements in RoLLer SKATES, James Whitlow, Caterham, 


jurrey. 

1942, Tinprovements in Furnaces, James Harris Sanders and Samuel 
Sanders, Abchurch-lane, London. — A communication from Richard 
Bernau and Gustave Oscar Alexandre Sommer, Liége Belgium. 

1944. Improvements in InsuLATED ELectric TELEGRAPH ConDucTors, and 

in the mode of and means for eins -_ wires when used for 
aanesaaen submarine, or other lines, W am Thomas Henley, 
Plaistow, Essex. 

1946. Improvements in and additions to Taeopouites and other similar 
instruments to facilitate their use for poe and oe dis- 
tances, James Wallis, Cranmer-road, Brixton-road, Surre: 


1948. Improvements in Leen for Maxine Gas, ” edward Brook and 
Alfred Wilson, Middlesbrough-on-Tees, North Riding, Yorkshire. 

1950. Im ements in Home for farming purposes, john Mills Frudd, 
Bloxholm Moor and Dorrington, Linco! ire, and Thomas Harrison, 


London.—9th May, 1876. 
1953, Certain 7 a in the construction of Rotter SKATEs, 
Samuel Sealy n- oe. London. 





vements in ay appare 
and other vegetable juices, Denjeate Joseph Barnard Mills, § 
ton-buildings, London.—A communication from Louis Frederic Gus- 
tave Bouseaen, Cincinnati, Ohio, U.8. 

1826. Improvements in BUCKLES used for connecting leather straps, George 

uthsea, Hampshire, 

1erti, Improvements in Pranorortes, John Charles Ward, Haverstock- 

1832, ‘New or improved apparatus for ConrroLLinc or ReguLaTina the 
Motions of Horses, = = apparatus being also applicable to the 

g in of horses, rown and Frederick Brown, Birming- 
toner 3 May, 1876.” 6. 
1833, Anew Raitway River Bripot, André Bresson, Dacras-road, Forest- 
en’ 
? 

1834, Improvements in Rearina and Mowina MAcHINE ATTACUMENTS, 
Ric! ‘bines Oats, Relubbus, Marazion, Cornwall. 

= Improvements in machinery for Carpixa Woot and other fibrous 

, Carl Pieper, Dresden, Saxony.—A communication from Peter 
Ludwig Klein, Werden-on-the-Rhur, issia, 

1838. Improvements in apparatus for houmiwe and Dovstine Yarns or 
Tareaps, William Benson, Manchester. 

1840. Improvements in RotLer SKaTEs, arts of which are applicable to 
other purposes, Edmund Edwards, ‘ard Charles Hammond, and 
Archer Edwards, Holborn, London. 

1842. Certain improvements in MusicaL InstruMENTs, John Charles 
Ward, Haverstock-hill. London. 

1844. Certain improvements in ee. Motes for spinning and 
doubling, John Chisholm and John Cl . 

1846. Improvements in the preparation o! Lactortate for the manufacture 
of ARTIFICIAL Fug by means of ery, Felix Johu Hamel, 
Avenue-road, Regent’s Park, London. 

1848, Improvements in the Treatment of Mitk for use as Foop, John 
Edwin Piper, Harleyford-road, Vauxhall, 8: oz. 

1850. Improvements in the manufacture of rane Rissep, and 
Fiaureb Fasaics, William Thomas, Cheapside, London. 

1852. Improvements in the means or apparatus em: 

STEAM Enonss, | Wilson Hartnell, Leeds, Yor! .—2nd May, 1876. 

1854. Imp ts in ar of mechanism weihy ore for Ex- 
TINGUISHING Fires in MILLS, Warenouses, and other buildings, Frank 
Pearn and Sinclair Pearn, Manch 

1860. An improved method of and apparatus for Lusricatine the Criin- 
— of Steam and other Enoines, Henry Jonathan Chadwick and 


h Giggle, Huddersfield, Yor! 
tus for indicating to the 


ree peer in Fire ALARMS or a 
hn. that a fire has bro! wie Peter Jensen, 
Theodore Magnus 


Chancery an London. rote communication from 
Anglin, tockholm, Swed Swed 
1863, Improvements in the  sanmiieobere of Canpies and in apparatus 


ed for GovERNING 





ren 


rt therein, George ‘Henry Spicer, Belmont ]Works, Battersea, 
rrey. 

1864. An im bh; os nor for Marine and Lanp Enainges 
_— ‘emple, k, and James Clark, Newcastle-upon- 


1866. Teaproved Automatic Switcu-Lockine and Sionat Apparatus for 
RatLways, William Clark, Chancery-lane, London.—A communication 
from David Rousseau and William ago | Smith, New York, U.S. 

1867. Improvements in Dry Cxiosets, Commopgs, and Urinas, John 
Ward Girdlestone, Alderley Lodge, Belvedere, Kent. 

1868. ——— in Pane: porn for measuring the density of 
liquids or she spestio pre ty of solid substances, Henry Negretti and 
J Warren mbra, Holborn Vide London.—8rd May, 1876. 

1870. ip te Spring for use in w: rringing, and mangling 

, James Hirst, Britannia Works, 





t: we Wueet Harrow and Seep Sowers, William Clark, 

Chancery-lane, London. — A communication from Sidney Hervey 
Weston, Winooski, Chittenden, Vermont, U.S. 

1955. Improved machinery for Trimminc PLAYING Carns and other uses, 
William Clark, Chancery-lane, London.—A communication from Victor 
Eugtne Mauger, New York, U.S. 

1958. Improvements in Buttons, Robert Wiilfing, amy, Sa se t, London.— 
A communication from Albert Anschel and Gustav Herberts, Barmen, 


Germ 

“se Anew . improved Potato Diacer, Peter Winton, Thorn, Falkirk, 
Stirling, N. 

1961. Ingrovemente in Gas and other explosive motive-power engines, 
Charles Thomas Evans Lascelles, New ent. 

1962. ee in RoLLeR SKATES, Arthur E. Joyce, Dublin, 
Irelan 

1964. Anew self-acting machine for Curtinc, Grinpina, and PoLisHING 
Gass, Richard Burtles, Manchester. 

1964. Improvements in the construction of Borers for heating and circu- 
lating water, John Metcalf, Preston, Lancashire. 

1965. Impr ovements in FEED-WATER apparatus for steam boilers, William 
ete gy = ge -lane, London.—A communication from Gaspare Mazza, 

lorence, 4 

1966. Improvements in apparatus for Heatinc Water, Arr, or other 
F.v1ps, parts of which improvements are alao applicable to condensers, 

Robert , Edgbaston, Bi > yO 

1967. Improvements in GILL-Boxes for Proparing wool for combing, 
—— Ellison Smith and Joseph Smith, Royd Works, Keighley, York- 
8 

= a in Fiutinc Macutnes, James Barbour, Belfast, '‘Ire- 


1970. Improvements in Batiine Macutves, Samuel Barbour, Danesfort, 
and — ms Falls Foundry, Belfast. 


1972. Certa ements in STEAM Enoines, Joseph Musgrave and 
Adam Smith, G lobe Iron Works, Bolton, Lancashire.—1L0th May, 1876. 

1973. :m on in the Treatment of the Reruse or SLUDGE O11 
duced im, po 


the distillation or purification of crude petroleu: 
bitumen, and other substances from which ‘bon 
obtained, the object of such treatment being to obtain useful poedusts 
William d Newton cery-lane, London.—A com- 
munication from Walter P. Jenney, aon ee York, U, 8. 
1975. achinory for ap Ee double for LuBRicaTING SPINDLES pee oe ig in 





bling, or picable in par and 

improvements are also a le in ean or on the 7 whole to the 

rota' an ig portions William Hartcliffe, 
tating Lancashire. é 


1981. Improvements in Krrcuen Sares, Batt John ag Strand, 
London,—A communication from George Washington Bollenbacher, 
loomington, Indiana, U.S. 
1088. ne in Fastentncs for Groves and other garments, 
‘erbert John Haddan, Strand, London.—A communication from Frank 
con Farnham, Hanley, Pennsylvania, U.S. 
1987. es name apparatus for APPLYING StarcH or other analogous 
various articles made of textile substances, Henry oy Bdceed 
ees iasamnane, London —A communication from Thomas 
Shires Wiles and Alonzo Pelton Adams, Albany, New York, U.S. 
1989. An improvement in Stezrino Propetiers, William Clark, Chan- 
at, Ut communication from Frank G. Fowler, ’Bridge- 


8. 

in the production of Borpgrs, —_ and — 
ition on photogra; pictures, in means 

ed therefor, Oliver Sareny, Scarborough, Yoruhivn= 


devices or 
tn ‘May, 181 





1995. Improvements in Capstans, Herbert John Haddan, Strand, London. 
—A communication from James Henry David, Damariscotta, Maine 


U.S. 
1999. An improved Crotonet Hook, Thomas Banks, Redditch, Worcester- 
2001. 5 aly mrtg in Puriryine Spirits of Turpentine, William Mor- 


Southampton-b:1il London.—A communication from 
sphotile owe Joseph Duroux, Sys de te Chnnte @’An' Paris. 


2003. Improvements in Srzam Bowers, Edward Primerose Howard 
Vaughan, a London.—A communication from Jean Marie 
oe du Temple, 


yong in machinery for DistrisuTiNe and Setrine up Tyre, 
“fe hn ooker, Caxton ee Works, Beccles, Suffolk.—12/: May, 


aol 1 Pp! ts in or apparatus for OpTainine and APPLy- 
ING _—e. Power, Willing Davier, South-street, nny + lrg mee 

2013. Improvements in Ex.zcrric TeLEGRaPA APPARATUS, Robert Steven- 

son Symington, Glasgow, 

2015. Improvements in and spelieabie to Routzr Sxates, Thomas Hat, 





2019. Improvements in Reapine and Mowrne Macuine Knire GRInDers, 
sone Mc Cannon-street, London.— A communication from 
i. = Lennon, Melbourne, Victoria, Australia. —13th May, 1876. 
2031 nai ng met in Rotter Skates, John Pound and Charles Richard 
Stevens, Lee, Kent 
. Improvements in the construction of RoLLER Sxates, Albert John- 
son, Constitution-hill, Birmingham. 

2035. An improved FotpinG Cuair or SEAT, Frederick Redfern, 
South-street, Finsbury, London. —A frome tenn va from Martial Pierre 
Bourguet, Rue des Petits Hotels, Paris. 

2039. Improvements in the TREATMENT of Sxaa, and in apparatus to be 
employed in such treatment, William Shepherd Williamson, Mortlake 
House, «’ongleton, Cheshire. 

2041. Improvements in PorTaBLE Cookine and Heatina Apparatrs, the 
Wight, > Annie from the use of hydrocarbon oil, David Piteairn 

2043. mproved capensis for Stoprrrine Borties, Ckarles Bovenschen, 

Bishopsgate-street, London.—A communication from Hermann Ludwig 

Lan; , Berlin, Germany. 

2045. Improvements in BooxsinpinG, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Azor Hoyt, Brooklyn, and 
Howard M. Hoyt, New York, U.S. 

2049. Improvements in SHARPENING Razors and other cutting instru- 
ments, William Clark, Chancery-lane, London.—A communication from 
Anatole Pierre Albain Louis Collin, Paris.—15th May, 1876. 

20651. Certain new and useful improvements in che mayo for CLEaNsING 
Suirs’ Bottoms and Krets, and ‘or operating the same, 
Henri Adrien Bonneville, Piccadilly, ‘ae —A communication from 
James C. Seymour, New York, U.S. 

2053. pie antag applicable to Batreries, especially useful for surgi- 
cal pi James Coxeter and Samuel Joseph Coxeter, Grafton- 
pra ng t, London. 

2055. ean method of Treatina Tin and TerNe Puiates, George 
Nurse, Pen-y-Van, Pontymister, Monmouthshire. 

2057. An improved method of and apparatus he Makino Tza, Correr, 
and other extracts, William Clark, Chan‘ Jane, London. --A com: 
munication from J onathan Miller, Himrod’ 's, New York, U.S. 

2059. Improvements in Steam Hammers, William Clark, * Chance -lane, 
London.—A communication from Pliny Bliss Williams and Thomas 
Hill, Quincy, Adams, Illinois, U.S. 

2061. improvements in apparatus for MakIna Warers, Geo Barons 
Northcote, Finch Villa, Heathfield, Handsworth, Warwi we Freer of 

2063. Imprevements in the ‘construction and arrangements of Siipina 
App.iaNnces for the prot windows, fire- 


me . heed other J purposes, pi nbe Sowden Edmondson, Bradford, 
orks 


2s improvement in Rais, Richard Price Williams, Great George- 

don, George Wilson, Cyclops Steel Works, sheffield. 

2067. rH improved Horstine Apparatus and Stamp Hammer, Frank 
Wirth, Frankfort-on-the-Maine, Germany. —A communication from 
Peter Teiter, Heilbronn, Wurtemberg. 

2069. Improvements in treating certain PuospHatic MinERALs or ores, in 
order to obtain useful products, William Edward Robinson, Albert 
Chemical Works, Church, Lancashire.—16th May, 1876. 


Inventions Protected for Six onthe on on the Deposit of 
Complete Specificatio: 

2074. Sepeerpante in Steam Enoines, George " Motlenghien, Brooklyn 
New York, U.S.—17th May, 1875. 

2103. Improvements in BOILER-FLUE CLEANERS, William Robert Lake, 
—— m-buildings, London.—A communication from Augustus 

ye, New York, U.S.—18th May, 1976. 

Pt mprovements in Winpow Bars or SAsH Fasteners, John Hands- 

ef Di and William Nathaniel Wynn, Leeds, Yorkshire.—19th May, 





210. + OE en for oie, Porintino, and forming 

= thread on wood screws, W! t Lake, Southampton-build- 
London.—A communication on Charles D. Rogers, Rhode 

Ts nd, New York, U.8.—19h May, 1876. 

2146. Improvements in Mititary or Preasvre Tents, James Henry 
Mapleson, Pall Mall, London.—20th May, 1876. 

2163. Improvements in SunsHapEs and UmBRELLAS, Bristow Hunt, Serle- 
street, Lincoln’s-inn-fields, London.—A communication from ‘Henry 
Palmieri, New York, U.S. — 22nd May, 1876. 


Patents on which the Stamp Duty of £50 has been Paid. 

ane ig may: Tosacco, William Macargur Scott, Arthur-street, Beifast. 
_ oy, 1873. 

1871. MounTiNe, &c., ee, William Whitmore, Wickham Market, 
Suffolk.—238rd May, 

1900. CuTtixe CoaL, ‘William John Clapp, Nantyglo Ironworks, Nantyglo 
Monmouthshire.—27th May, 1873. 

2034. INTERLOCKING Points on RAILWays, Thomas Clunes, Walter Holiand, 
a Samuel Telford Dutton, Vulcan fronworks, Worcester. —7th June, 


1890. _ Borers, Eli Heyworth and Nathan Wilkinson, Blackburn. 
—26th May, 1873. 

1918. WHEELS and Axces, James Murphy, Newport, Monmouthshire.— 
28th May, 1873. 

1891. — Pavinc, Henry Henson Henson, Laurence Pountney-lane, 
London.—26th May, 1873. 

1964. Krvs of Pranorortes, Daniel George Staight — ae Staight, 
Charles-street, Hatton-garden, London.—381lst Muy, 18 

1968. Roapways, Henry Henson Henson, inatees. “Pountney-lane, 
London.- 31st May, 1878. 

2013. i Enatnes, Henry Handyside, St. John’s-wood, London, 
—5th June, 1873. 

1926. Teapots, John Maxfield and Joshua Maxfield, Arundel-street, 
Sheffield. —281/, May, 1873. 

2089. Sucar, Druitt Halpin, Oxford-villas, Hammersmith, and James 
Bingham Alliott, Bloomsgrove Ironworks, Radford, Nottinghamshire. 
—Oth June, 1873. 

2086. TeLecRaPuic Apparatus, Sir William Thomson, Glasgow College, 
and Fleeming Jenkin, Fettes-row, Edinburgh. —12th "June, 1873. 

== — Woot for SPINNING, John Tatham, Rechdale.—27th 

lay, 1873, 








Patents on wbich the Stamp Duty of £100 has been Paid. 

1636. Dryina Cxosers, &c., Thomas Bradford, Fleet-street, London.— 
28th May, 1869. 

1647, Botts and Nuts, William Robert Lake, Southampt 
London.—28th May, 1869. 

1670. Fursacks for Stzam Bor.ers, John Hauworth and Henry Horsfall, 
Todmorden, Lancashire.—381st May, 1869. 

1686. Fe.tep Fasrics, Thomas Robert Clarke, William Bywater, Thomas 
Lawson, Charles Limbert Lister, Leeds. —Ist June, 1869. 

1691. VARNISH, Henry Browning, Salmon-lane, Limehouse, London.—1st 

, & 


bhoila: 





June, 

1746. ORNAMENTAL 3° ~~ aad Adam Cyrus Engert, Tabernacle-row, 
London,—5th June, 

1851. ReaPinc pando Richard Hornsby and James Edwin Phillips, 

ite Ironworks, Grantham.—1l6th June, 1869. 

1852. HaymMakinc Macurves, Richard Hornsby and James Edwin 
Phillips, Spittlegate Ironworks, Grantham.—16th Jun-, 1869. 

1644. Dressina Warps, John Ingham and Illingworth Butterfield, Valley 
Dyeworks, Bradford.—28th May, 1869. 


Notices of Intention to Proceed with Patents. 
1839. Tanntnc, Bristow Hunt, Serie-street, Lincoln’s-inn, London.—A 
communica‘ from Phili Joseph Dussaud, Jean Dussaud, 
Joseph Duchez, and Jacques 


1855. LLER a Sigismund Wekey, Montague-street, Russell- 


, Londo 
1854. Lo Looms, Lowts Haslam and Cornelius Marsball, Bolton.—3rd May 
1876. 
1920. Preservinc Meat, Kennard Knott, Upper Bedford-place, Russell- 
square, London. 
1929. OrpNance, William Robert Lake, th tt London. 
xt 


tnilat 





—A communication from Norman Wieed. ~8th May, 5 oe 
1951. IonrTinc, &c., Lames Smurrangousty, John M 

~vilia, ton-hill, Wimbledon.—A comin 

Howard William Warden.—9th May, 1876. 
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/ 308. Torrinc, &c., TorNips, & 
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= < oo panne John Salter Holl, Monterey, California, U.8.— 

May, 

2021. Packtne for Piston Rops, William Robert Lake, Southampton- 
bui kondon.—A communication from John Tolbert Wright and 
Martin ble.—-13th May, 1876. 

62. SionaLuine on Rattway Trarns, Willlam Edward , Wellington- 

Str. don.—A communication from Le Brete. 
—6bth January, 1876. 

173. AtagM Apparatus for Steam Generators, Julius Allmann and 
Samuel Turton, Manchester.—17th. January, 1876 

190. Cork Beps, John Banting Rogers, Limehouse, and Sebastian 
Anderson, Crutched-friars, London —18th January, 1876. 

209. Lapres’ BustLes, James Badcock, Westmoreland-buildings, Alders- 
gate-street, London. 

217. Emery Cioran or Paper, William Tatum, Robin Hood-court, Shoe- 
lane, London. 

220. Wasutne CiotHes, John Wilson Morton, Manchester.—A communi- 
eation from Albert Preston.—i9th January, 1876. 

222. Harrpressinc, &c., Alfred William Turner, Birmingham, and 
Newton Wilson, High Holborn, London. 

236. Brace Fastenincs, Thomas Walker, Birmingham, and Joseph 
Morton, Noble-street, London.—20th January, 1876. 

255. Spinnine Rope, &., James Barbour, Belfast. 

257. Sroprinc and Startinc Tramway Cars, Jobn Phillips, White Hart- 
street, Kennington, Surrey.—2\st January, 1876. 

265 Siavatiine, &*., Thomas Winter, Bentham-road, South Hackney, 
and Robert Winter, Sunderland.— 22nd Jonuary, 1876. 

368. Taps, Charles Baker Scott Webb, Stratford. 

273. Cigansinc Water, John Henry Johnson, Lincoln’s-inn-fields, 
London. —A communication from Melchior Nolden. 

275. Recovertne Waste ALKALI, Anthony Gapper Southby, New-inn, 
Strand, London. 

280. Skates, William Chadburn, Liverpool —24th January, 1876. 

282. Mryners’ Sarery Lamps, John Clayton Mewburn, Fileet-street, 
— communication from Achille Dinant.—25th January, 


c., James Thom, Leden Urquhart, Strath- 

miglo, and James Constable, Malvard. 

325 Ratstine, &c., Heavy Bopies, John Edward Skillicorn, Liverpool.— 
26th January, 1876. 

342. Transport of AERATED Waters, William Cowley, Liverpool. 

843. Srixwinc, Benjamin Berry, Sidney Emsley, Bradford, and Samuel 

@Smith, Low Bridge Works, Keighley.—2gth January, 1876. 

358. Cooxrxe and Heat.xe Apparatus, &c., David Pitcairn Wright, 
Birmingham. 

365. Comsinc Woot, Henry Walton Whitehead, Holbeck.—29th January, 
1876. 





om 
886. Dynamo-ELectric Macatnes, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Dieudonné Francois Lontin.— 
Blst January, 1876. 
892. Ratsine Fivuips, Wilhelm Weyhe, Bremen, Germany.—I1st February, 
1876. 


459. Weiouisc Smatt Coat, &c.; Jeremiah Thomas, Aberdare.—4th 
February, i876. 

488. Roiiers, Henry Lawrence, Grange Ironworks, Durham. — 7th 
February, 1876. 

648. Coz Nai Macuinery, Homan Price Fenby and Arthur Greenwood, 
Leeds.—16th February, 1876. 

736. Putverisine Stone, Thomas Baldwin, Blackburn.—22nd February, 
1876. 


” 976. ConveRTING VrGETABLE Fisres into MATERIALS resembling Woop, 


Henry Edward Newton, Chancery-lane, London.—A communication 
from Alfred Joseph Macbay.—24th February, 1876. 

829. Curtino, &c., Woop, John Rowley, Camberwell-road, Surrey.—28th 
February, 1876. 

891. CoaTine Nats, &c., William Whittle, Smethwick, and James New- 
man, Small Heath.—znd March, 1876. 

953. Pia Iron, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Charles Himrod.—6th March, 1876. 

988. CrusHine Macuine, William Robert Lake, Southampton-buildings, 
London,—A communication from Fidtle Motte.—7th March, 1876. 

1074. Gas Sceusper or Wasuer, George Edward Saville, Sowerby Bridge. 
—11th March, 1876. 

1146. Dircuine Knirr, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Hiram Hoit.—16th March, 1876. 

1168. Turasninc Macuines, James Marshall, Gainsborough.—18th March, 


1876. 

Ils2. Pickaxr, James Reidy, Kennington-road, Surrey.—20th March, 
1876. 

1391. Fisn Prats, Martyn John Roberts, Bath.—3let March, 1876. 

1405. Pressure Gavers, Alexander Allan, jun., Scarborough.—ist April, 
1876. 

1586. HARVESTING Macnines, James Howard and Edward Tenney Bous- 
field, Becdford.— 13th April, 1876. 

1710, Weicuinc Macuines, William Beilby Avery, Birmingham.—22nd 
April, 1876. 

1731. Sarery Apparatus for Wirnpow-cLeanino, &c., Thomas Meadow- 
croft and Thomas Graves, Battersea. 

1734. Rockers, John MacDonald, Kingston-on-Thames.—24th April, 
1876. 

1768. Borers, Thomas Russell, Aberdeen. — A communication from 
George Scott.—27th April, 1876. 

1320. Corkine Borries, Eugtne Frédéric Jules Adolphe Gervais, Rue 
Montgolfier, Bordeaux. 

1822. Harvestinc Macnines, William Robert Lake, Southampton- 
buildings, London.—A communication from Samuel Johnston. 

1824. Extracrine Juices, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Louis Frederic Gustave 
Bouscaren.—lst May, 1876. 

1840, Rotter Skates, Edmund Edwards, Edward Charles Hammond, 
and Archer Edwards, Holborn, London. 

1844. Spinnino, John Chisholm and John Clegg, Oldham. 

1848. TreatMENT of Mitk for Foop, John Edwin Piper, Harleyford-road, 
Vauxhall. 

1850. Ficurep Fasrics, William Thomas, Cheapside, London.—2nd May, 
1s76. 

1854. Extreecuisuine Fires, Frank Pearn and Sinclair Pearn, Manchester. 
8rd May, 1876. 

1896. Koss or Hanptes, William Patch Wyatt, Percy-square, Clerken- 
well, London. 

= Smettine of Metars, Andrew Linmere Dowie, Barnes.—dth Moy, 

76. 

1909. Sewrye Macurne, William Martin, jun., David Russell Dawson, and 
Robert Orchar, Dundee. 

1911. Rotter Skates, James Cole, sen., and James Cole, jun., Coventry. 
—6th May, 1876. 

1940. Urinisine Heat, Charles Ritchie, Brixton.—9th May, 1876. 

2015. Rotter Skates, Thomas Hart, Cambridge.—13th May, 1876. 

2069. Treatinc Ores, William Edward Robinson, Albert Chemical 
Works, Church, near Accrington. —l6th May, 1876. 

2121. Sasu Fasreyers, John Handsley Dales and William Nathaniel 
Wyun, Leeds. 

2129. Woop Screws, William Robert Lake, Southampton-buildings, 
London.—A communication from Charles D. Rogers.—19th May, 1876. 
2163. Sun-sHapeEs, Bristow Hunt, Serle-strect, Lincoln’s-inn, London.— 

A communication from Henry Palmieri.—22nd May, 1876. 


All persons having an interest in ee any one of such application, 

should leave particulars in writing of their objecti such applicati 

oe = office of the Commissioners of Patents within twenty-one days of 
ts date. 
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ABSTRACTS OF SPECIFICATIONS. 


S048. Rotter Skates, W. H. Bliss, Lewisham.—Dated 12th November, 
875. 

According to the First part of these improvements roller skates are 
made with four rollers or wheels, two at each end of the foot plate, 
bevelled at cach side, and upon it an upper fvot plate is jointed or hinged 





and fitted with a lever at each end, which passes down through slots in 
the lower foot p'ate. The rollers work freely on an axle, to which is 
attached a which moves on a centre. To this carriage a short 
arm is fixed, ha aslot or opening into which the end of the lever 
attached to the top foot plate descends, and thus by the action of the foot 
moves the rollers into the required position for skating. The action is 
governed by an elastic band or other suitable spring or 5 
According to another part of these improvements a roller skate is con- 
structed with six wheels (three in front and three behind), the centre 
wheels being so much larger than the side ones that the n 
inclination is obtained on either side for skating. To the wheel frames 
a short arm is attached governed by a spring or springs, so as to give the 
necessary play to the wheel frame to form the segment of a circle required 
for skating. Roller skates are also constructec with four rollers, two at 
the toe and two at the heel The frame of the rollers is made with a slot 
on either side, so as to allow of the foot plate rocking on the axle, which 
rocking is governed by suitable side springs and an arm fixed to 
upper centre of the wheel frame, which is also governed by a suitable 
spring or springs, so as to guide or allow the wheels to adjust themselves 
for skating. This improved construction of skate may also be made with 
two, four, or five rollers, or be otherwise combined with any of the appli- 
ances previously described, and india-rubber or cther tires may be applied 
to the rollers ot any of the skates above described. 
3949. Warerrroor Coats, 7. Marshall, Belfast.—Dated 12th November, 
875. 


° 


1875. 

This invention has for its object improvements in wat f coats or 
rments and other articles of dress, whereby free respiration is obtained 
a combination witha watertight garment. For this purpose cords, tubes, 
or ribs of india-rubber, silk, worsted, cotton, cork, or other suitable 
material are introduced between the back, shoulders, and chest of the 
wearer, and the inside of the back, shoulders, and chest of a coat or 
garment. The cords or tubes extend downwards from the base of the 
collar of a coat or garment, being so arranged as to leave a space between 
each cord at the base of the collar, the said cords gradually widening 
apart downwards. Eyelet holes are inserted in the buck and forepart otf 
the coat or garment immediately beneath the base of the collar, being sv 
placed as to be between each of the cords, the said eyelet holes to be 
covered on the outside by a collar or frill of same material as the coat, the 
said collar to be inserted beneath the collar of the coat, and to be so fitted 

or sprung as not to lay close on the eyelet holes. 

3950. Apparatus ror INDICATING AND REGISTERING THE INEQUALITIES 
OR IMPERFECTIONS IN PERMANENT Way, 7. Lovell, Qude and Kohilkund 
Railway, Lucknow.—Dated 13th November, 1875. 

This invention relates to apparatus for indicating and registering 
inequalities or imperfections in the permanent way or rolling stuck of 
railways and tramways, by causing the vertical vibrations of the wheels 
and of the body of the vehicle due to such imperfections to be marked 
upon a band of paper or other material by means of a marking instru- 
ment past which the paper is made to travel, either the paper band or 
the marking instrument or both having a vertical vibrating motion 
imparted to them by the vibrations of the wheels or body of the vehicle, 
3951. Peccinc THE Sotes on Boots anp Suoes, A. Angst, Zurich.— 

Dated 13th November, 1875. 

The apparatus consists of a frame carrying a sliding rod, at the lower 
end of which is secured an awl and peg-driver arranged to pierce the 
leather and drive home a peg cut from a strip simultaneously by the 
simple blow of a mallet. 


8952. Sream Borers, C. A. Faure, Kennington.—Dated 13th November, 


1875. 

Constructing the flues or tubes of steam boilers with partitions longi- 
tudinally within them to split or divide the flame or gases and obtain 
additional raaiating surface. 

3953. Twistinc anp Untwistinc Tureaps, B. De Pass, Fleet-strect.— 
Dated 13th November, 1875. 

In a revolving frame or case rollers are arranged around which the 
thread is roiled, so that the twist put into it by the rotation of the case or 
frame lays it or sets it by friction, the threads becoming untwisted as 
they pass off the last roller and out of the case or frame at the opposite 
end in the exact quantity in which they were twisted, and thence pass to 
the bobbins. Hollow bearings at each end of the case or frame 
serving as guides for admission and exit of the threads work in 
suitabie supports, and the case or frame roceives motion from a 
cord, chain, or band, brought from a drum or otherwise and 

d over a grooved pulley on one of the bearings. The threads 
become twisted in the direction of rotation of the frame as soon as they 
reach the first roller, where it commences to receive its rolling up and 
frictioning. The drawing off the thread on to the bobbins causes the 
rollers to turn, which are always kept in a direction of rotation trans- 
verse to the threads to twist and untwist them. 

3954. Breacuine Corton, 7. Fletcher, Newton Myde. — Dated 13th 
November, 1875. 

This invention relates to the construction and working of “ kiers” 
employed in bleaching, and consists of a certain construction and 
arrangement of the kier and its adjuncts, whereby the kier is made 
perfectly self-acting, and will work with either high or low pressure 
steam. 


3955. Dry Soar, 7. Shaw and W. Blackburn, Huddersjield.—Dated 13th 
November, 1875. 

The improved process consists in preparing the dry soap or other soluble 
washing preparations sold in a dry stute, in solidified pieces or parts 
formed in suitable moulds in such a manner as to be ready for use for 
domestic or other purposes, 

3956. Propucine Ficurep Surraces, H. A. Bonneville, Piccadilly.— 
Dated 18th November, 1875. 

The invention consists in producing on the leather or skin designs in 
relief by means of a peculiarly-shaped yraver, and then in forming by 
means of the galvanoplastic processes moulds or matrices, which are 
afterwards used for printing in relief on leathers and skins the sunk 
designs reproduced by the said moulds or matrices. 


3957. Fruit Preserves, C. A. Moss, Wenlock-street.—Dated 13th November, 
1875. 


The invention consists chiefly in the employment as the base of jams or 
preserves of various kinds of a composition of sugar, apples and gelatine 
suitably flavoured with fruit essences, and prepared either in the solid 
form as a sweetmeat, or diluted,to form a jam. 
see. Incot Moutps, J. Carlton, Barrow-in-Furness.—Dated 13th Novem- 

, 1875. 

Forming the top inner edges of ingot moulds witha lip, in such manner 
that when the edge becomes worn the lip on the top can be chipped 
round with a hammer and chisel, and the mould can be used until the lip 
is chipped level with the side of the mould. 

3960. Rouier Skates, H. Tubbs, Margate.—Dated 13th November, 1875. 

Brackets under the foot board are hollow, and contain plain bolts 
encircled by india-rubber, the bolt being put in from the top. another bolt 
encircled with india-rubber holds the axle in place, the stem passing 
through a hole in the axle, taking into a tapped portion of the other bolt. 
3961. Ventivatine Raitway Carriages, H, Gardner, Fleet-street.—Dated 

13th November, 1875. 

A partial vacuum is formed in the compartments by pipes in the 
— leading down to a fan operated by a band and pulley from one of the 
axles, 

3962. Rotter Skates, G. Keel, Birminghaw.—Dated 13th November, 
1875. 


This invention relates to improvements upon the invention for which 
letters patent were granted to George Keel and John Cheshire, bearing 
date the 16th July, 1875, No, 2549, and has for its object the affording 
facility for adjusting when required the axles of the roliers of roller skates 
to the positivns of radii of a circle without necessitating the lateral cant- 
ing, tilting, or inclining of the stock or foot plate of the skate hitherto 
required for that purpose. 

3963. Ficrertine, I. C. Thompson, Liverpool.—Dated 13th November, 1875. 

It consists of a chamber preferably of enamelled iron attached to the 
main pipe by a screw joint. The bottom of the chamber is provided with 
a cock to empty it when desirable. A hollow carbon block is fitted inside 
this chamber, and a pipe is fixed into the block, and which after passing 
the chamber walls is ted with the service cock. The water enters 
the chamber and the pressure forces it through the carbon block and out 
at the cock in a clear, full, stream. 

S008 Loum, J. D, Lee and J. Crabtree, Shipley.—Dated 13th November, 
875. 

This relates to that class of looms for which letters patent were granted 
to the said James Denby Lee and James Crabtree, dated 19th day of 
December, 1870, No. 3312, and the present improvements consist in a new 
construction and arrangement of parts therein described for effecting the 
purposes set forth so as to simplify the mechanism and operations 
_— dispensing with some of the parts and reducing the first cost of 

loom. 


CO. Beane Grain Artoat, W. Inglis, Bolton.—Dated 15th November, 
in 





The invention consists principally in combining two or more floating 
tanks with a skeleton boat or floating framework or raft, each tank bein, 
capable of rising and falling as its contents are lessened or inewensel 
independently of any other tank within the same framework. 

3966. Skatinc Rixk Fioorina, @, Clark, Craven-buildings, Drury-lane, 
and A. F. Spiller, Warwick-street.—Duted 15th November, 1875. 

The features of novelty comprised in the provisional specification of the 
said invention are: First, the position and facture of bituminous 
compounds for the flooring or paving of skating rinks, such bituminous 
compounds being composed of the materials mixed together in quantities 





and te ogee und rented in the manner mentioned and Goatees 
visional specification as asphaltum skating mastic; Secondly, 

the manulactore = ager of the peewee ge asphaltum 

skating mastic materials asphaltum, pitch, 

slate, and stone, all pulverised and mixed ther and treated in the 

manner described in the said provisional Settee. 

oer. soot Sicnts ror Rirves, 8. Hill, Southwark.—Dated 15th November, 
1875. 


This invention consists of an improved arrangement and combination 

of parts composing a combined traversing or horizontal corrective sighting 

appliance and elevation or vertical sighting appliance and in the combina- 
on thereof with the ordinary flap. 

3968. Winpixc Yarns, J. 8. Raworth and B, A. Raworth, Manchester. 

The principal | rt sae 9 SI interposing a flat heel 

e points of novelty con: a flat spar w 
between the bobbin and the bevel driving wheel, and in stopping the 
rotation of the flat spar wheel by hooked detents page | hold of a ratchet 
wheel connected to it, and so stopping the revolution of the bobbins with- 
out the assistance of the power of the machine in any way whatever, 
secondly, in making the detectors in two halves so that the eyes may be 
raised without disconnecting the hooks from the ratchet wheel; in 
stopping the bobbin by a detent on the copy shaft when it is full 
of yarn; in gearing the top motions of two or more spindles together, 
so that more ends may be wound on a bobbin than there are dectectors to 
each spindle. 

3969. Cootinc anp LupricatiInG Air or Gas Pumping MAcHINERY, 

J. Eaglesham and H. Rigg, Bonnyrigg.—Dated 15th November, 1875. 

This said invention ist tially in the application and use of a 
jet of water led in with the air, preferably in the form of a spray, to the 
cylinders, chambers, or ducts of air or gas forcing and pumping machinery 
through which it passes, so as to moisten and cool the in-flowing air, and 
thus cool the whole apparatus, as well as to lubricate the working surfaces 
of the cylinders and pistcns, The means or hanism for effecting 
consists in the application of a valve and valve chest or jet apparatus 
connected to a water pipe at its inlet branch, and at its outlet branch to 
the air cylinder, or ducts or chambers, drawing in the air or gas thereto, 
so as to regulate the flow of the jet of water, which by a rose on the said 
outlet branch forms it into a bm as it is drawn in by the suction of the 
air or by a forced jet to mix therewith, each stroke of the piston in the 
case of reciprocrating air pumps; but in ro pumps it may flow in 
in a constant spray jet by the regular motion of their rotating pistons, 
3970. Finisuine Tin Priates, G. Nurse, Pontymister.—Dated 15th Novem- 

ber, 1875. 

This consists in arranging ordinary tinned or terne plates in a revolving 
frame or rack within a vessel in which is enclosed a bottom coil of piping 
and also a wall of pipe or pipings through which hot water, steam, or 
other agent of heat is passed. A screen is so arranged as to permit the 
superfluous tin or terne to fall and flow towards an outlet to be removed 
when desired. 

3971. Prepartnc Merat Piares, G. Nurse, Pontymister—Dated 15th 

November, 1875. 

This consists in placing black plates in a bath in series that can be 
removed into a second bath, and from that to a third or drying chamber, 
this treatment being carried on after the plates have been annealed. The 
plates are afterwards white pickled in a similar manner. 

3974. Rotter Skates, F. Isitt end D. Farrer, Bradford.—Dated 16th 

November, 1875, 

Between the castings and that of the double bracket which is secured 
to the sole of the skate carrying the axle of the back rollers the inventors 
introduce a pad of caoutchouc, which is held in position by means of 
flanges cast upon the axle bearer. The rocking motion starts from a 
fixed centre pin passing through in a diagonal direction the outer flanges 
of the double bracket which is attached to the sole part of the skate and 
the axle bearer, whereby a complete hinge is formed, The axle in their 
arrangement of the back roller is fixed, thereby saving breakages inci- 
dental to the loose axle in ordinary use. 

3975. Reoisrertnc Passencers, J. 7. King, Liverpool.—Dated 16th 

November, 1875, 

First, a movable step is connected with printing apparatus; Secondly, 
the said printing apparatus is controlled by the action of movable seats ; 
Thirdly, in so interconnecting movable seats that only the number 
occupied can be depressed at once; Fourthly, in controlling the motion 
of the movable seats by means of a movable step ; Fifthly, in employing 
an automatically moved way-bill in combination with the above improve- 
ments, and also keys for pryjnting the ameunt of fares received ; Sixthly, 
in dividing seats by arms having a lateral motion, 


3976. Evecrric Teceorapus, R. Theiler and M. Theiler, Canonbury-road, 
—Dated 16th November, 1875. 

This invention, consisting in an improved telegraphic instrument, 
generally termed polarised relay, enables telegraphic messages to be sent 
more rapidly and with feebler electric currents than it was possible by 
means of the apparatus hitherto employed for that purpose. Instead of 
letting a magnetised armature play between the poles. of an electro- 
magnet, and thereby necessarily making the latter of a shape which 
opposes rapid and sensitive action of the electric current, the inventors 
place the centre of motion of the magnetised armature in the middle of 
its length, and the poles of the electro-magnet on one, not on both, sides 
of the armature. Thus they can greatly reduce the mass of iron to be 
magnetised by the current and construct the electro-magnet on the best 
theoretical principles, thereby greatly increasing the rapidity and sensi- 
tiveness of the instrument. The adjustment between the armature and 
the electro-magnet is also « great deal more convenient and nicer than 
in the old form of polarised relays. 

8977. Motive Power Encinges, J. W. 
November, 1875. 

This invention relates to the valve gear of engines generally, and has 
for its object enabling the engine to be reversed with facility even when 
running with full steam, and that without danger to the man in charge, 
providing means of varying the degree of expansion to any required 
extent, and also obtaining an equal lead whatever may be the stroke of 
the valve. 

3979. Prerarinc Warr Yarns, G. Paton, Glengarnock. — Dated 16th 
November, 1875. 

The yarns in the form of four chains are passed through a vat in which 
the dyeing liquid and ingredients are combined, or mixed with the 
starch or other dressing or sizing material. From squeezing rollers the 
yarns are passed over a set of steam drying cans, and after being dried 
the four chains are separated and led to and wound on four warping 
beams, and the four beams are finally placed together in a machine in 
which the yarns of all four are combined into one warp, and beamed 
ready for the loom. 

3980. Forminc ARTICLES IN Pottery, W. Boulton, Burslem.—Dated 16th 
November, 1875. 

This invention comprises the combination of two cranks or revolving 
dises, driven either by a worm and wheel or by spur wheel and pinion, 
each crank or disc having a crank pin and connecting rod to give motion 
to a press head, which is filied in with plaster of Paris, and causing it to 
descend into close proximity with a bottom block. The moulds may be 
fed by hand by a split hopper, by a pair of rollers and a mouthpiece, or 
by a pug mill, in any other equivalent method. A provision is made to 
throw the top mould back when it rises to allow of the moulded article 
being removed, and in feeding the clay in a continuous flat piece by 
means of the rollers above-mentioned, a provision is made for an inter- 
mittent feed and motion of the rollers. In the making of some articles it 
J may be necessary to partially dry the flat piece of clay. 

8981. Wittevs orn Teasers, C. N. Birkhead, Mirjiela.—LU% 16th 
November, 1875. 

This consists in apparatus for giving intermittent motion to wool 
sheet, and self-acting motion to doors of ‘‘ swift.” A worm gearing into 
worm wheel, rotary motion being imparted thereto. A spur whee has 
continuous rotary motion and adjustable, so that it may be put in and 
out of gear with pinion on feed sheet roller. A spur wheel is inter- 
mittently geared with another spur wheel, having continuous motion 
acting unon covered door of “‘ swift,” which opens or shuts as required by 
cam or tappet arrangements, 

3988. Mecnanicat Horse, A. Browne, Southampton-buildings.—Dated 
16th November, 1875. 

The features of novelty of this invention consist in so arranging and 
operating mechanism as that it shall perform the movements of a horse's 
legs and be capable of being used for drawing loads after the manner of a 
natural horse. The apparatus is posed of a framing mounted on 
wheels, which support and carry the several working parts of the 
mechanism. The framing also carries four jointed legs capable of 
being raised and lowered and moved backward and torward after 
the manner of a horse's legs and feet when walking and drawing a load. 
8984. Direct-actinc Steam Pumpine Enaines, H. Cherry, Aston.—Date 

16th November, 1875. 

One part of this invention consists of the following arrangement of the 
cut-off valves of steam engines :—Working on the back of the main valve 
is a cut-off valve, which covers one or other of the ports in the main 
valve, and cuts off steam from the corresponding end of the cylinder. 
This cut-off valve is moved by steam pistons, the admission of steam to 
the cylinders of the said steam pistons being controlled by a small slide 
valve worked by mechanism, which is controlled by the governor. The 
steam ports in the cut-off valve cylinders are small compored with the 
exhaust ports, and by means of packing rings in the cut-off valve piston 
the said ports are closed before the pistons reach the end of their stroke 
so that only a small quantity of steam is used for working the cut-off 
valve, and the exhaust steam is cushioned, and the pistons worked 
noiselesy. This invention consists further of the following improve- 
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ments in the valves of direct-acting steam pumping engines :—On the 
steam der, the steam chest containing ‘the main ‘slide valve #9 
ra . The steam chest 


bolted in the usual wi bored out at each end to 
receive the ns chick mere the main valve. Thesubsidiary valve which 
admits steam to them is placed on the connecting of thecasting. The 
subsidiary valve moves at right angles to the motion of the mmr andis 
worked by tappets by the main ms, The edges and ex: t cavity of 
the subsidiary valve are shaped in such a manner that in normal working 


m is cut off and the exhaust opened to the pistons at such points 
inte 9 stroke that the main valve prt ee) its normal stroke, but if the 
main piston travel beyond its norma) distance, then the subsidiary valve 
will receive a longer travel, and its edge and exhaust cavity will be so 
dis: that the steam will be cut off earlier and the exhaust opened 
earlier to the pistons which move the main slide valve, thus shortening 
its stroke. 

3985. Divivrse tue Env or A Bar or Iron, M. Amos, Westbury-upon- 
Trym.--Dated 16th November, 1875. 

The end of the bar to be cut is passed rate a hole and on toa 
grooved bed. A shear blade pivoted on the bed is then revolved and cuts 
off the portion of the bar projecting above the groove. 

8986. TeacuINe THE Ptanororte, J. R. Atha, Ackworth, and J. Terry, 
Normanton.—Dated 16th November, 1875. 

This invention consists in the employment of a strip or sheet upon 
which a number of fixed or representative keys called tones and semi- 
tones are represented. Each key is drawn to correspond exactly with 
the key of the pianoforte or other instrument, and upon all or some of 
the keys the names are placed. Opposite those keys the notes or 
characters are placed in their proper staves. In order to use this inven- 
tion the strip is stretched on a table, the keys being’ fingered as in key- 
board instruments. 

3988. Excavatina Macnine, A. M. Clark, Chancery-lane,—Dated 17th 
November, 1875. 

The invention of a of mechanism for regulating 
the height of the plough, which is adjustably sustained on the front 
axle; in an arrangement of mechanism for opening and closing from the 
driver's seat hinged doors in the bottom of the box, in which the earth 
is received from the plough and carted away; in an arrangement of the 
doors and their latches and catches for fastening and unfastening by a 
contrivance connected with the driver's seat ; and in a lever and latch 
contrivance whereby the doors are opened and closed by the aforesaid 
contrivance in connection with the driver's seat. 

8989. Fitter Presses, J. Bowing, Cornhill.—Dated 17th November, 1875, 

The construction of tanks or similar vessels intersected by partitions 
or diaphragms, into which any fluid containing insoluble matter is forced 
and the moisture being pressed out passes along the diaphragms and 
escapes through apertures made for the purpose, leaving the dry pre- 
cipitated matter in the tank. 

8990. Ramway Steerer Cuairs, W. Maclhellan and J. P. Smith, Glas- 
gow.—Dated 17th November, 1875, 

This relates to pot sleepers, and consists essentially in forming thereon 
a series of grooves or sunk and raised portions near the circumference or 
at any other part. 

8991. Vertryine Compass InpicaTions, D. McGregor, Glasgow.—Dated 
17th November, 1875. 

A disc with the compass points on it is carried in gimbals, and is fitted 
with a vertical spindle having on it a tubular ge to be adjusted to the 
magnetic deviation point. On the top of the pillar there is jointed a 
diametrical bar with a vertical semicircular arc graduated to degrees. A 
ring or disc is fixed to the diametrical bar, and on this ring or disc, 
and at right angles to it, are fitted two plates with cross slits or cross 
wires. When the wpe are properly adjusted the compass disc is turned 
round until the light of the sun passing through one crossed slit, or the 
shadow of one crossed wire falls exactly on the other, the compass card 
will then give the true magnetic direction. 


8992. Wasuina Macurines, 7. Morison, Glasgow.—Dated 17th November, 
1875 


toe. hinati, 





io 

In carrying out the invention the washing vessel is formed nearly in 
the form of the lower half of a horizontal cylinder. In the vertical ends 
bearings are provided for a horizontal rocking bar, and through holes in 
this rocking bar they are fitted to slide rods which have a horizontal 
handle bar fixed to their upper ends, whilst to their lower ends there is 
fixed a horizontal knuckle bar, by which the mechanical operation on the 
clothes or articles to be washed is effected. This knuckle bar is, by pre- 
ference, round, and is furnished with a number of rings of vulcanised 
rubber. 

3998. Spinnine, J. FE. Wadsworth, Leeds.—Dated 17th November, 1875. 

Vertical, instead of horizontal, motion is given to framework, whereby 
two sets of spindles are carried on same framework. The other parts of 
the machinery are modified to suit the novel arrangements. 

8994. TunuLar Fives ror Steam Boirers, P. Jensen, Chancery-lane.— 
Dated 17th November, 1875. 

Into the tubular flues metallic plates are inserted, these are preferably 
connected by wires or rods ; each plate is twisted to form a spiral or 
auger shape, and the currents of heated gases passing through the flues 
receive a rotary movement by such F samge and by the centrifugal force 
the flues are kept comparatively free from ashes and carbonaceous 
deposits, and the heat impinges against the inner surface of the tube. 
The space between one plate and the next becomes a combustion 
chamber. 

3995. Apvertisina, C. EF. Bates, Southampton-buildings, and E. Money, 
Glasshouse-street.— Dated 17th November, 1875, 

The specification of this invention describes employing sheets of paper 
to be used in water-closets and such like places for advertising purposes 
by printing, embossing, or otherwise setting forth on one or both sides of 
the sheets any one or more advertisements, the sheets being combined in 
the form of a bundle or pad, so that each sheet can be torn off separately, 

hus insuring each advertisement being read, 
3996. Rack Putters ror Winpow Buinps, N. Thompson, Brooklyn, New 
York.—Dated 17th November, 1875, 

For this purpose a projection on the slide is caused to take into the 
teeth of the rack simply by the strain of the blind cord acting thereon, 
thereby dispensing with the use of springs and screws for that purpose. 
oa Save anv Boats, J. Betteley, Fleet-street.—Dated 17th November, 

10. 


This relates to special details connected with ships and boats, and in 
fastenings and other appliances. 

3998. Securine Sueets, £. Lock and G. EB. Chapman, Finsbury.—Dated 
17th November, 1875. 

This invention mainly consists in applying to a case, cover, or board, 
and so forth, a piece of metal or other material, which is secured to the 
inner surface of one side of said case, cover, or board. This piece of 
metal on either side or end turns up and may be hinged or not, but so as 
when in position for binding to be at right angles, or nearly so, to the 
said surface, said both eads of this piece being perforated with holes, 
The papers to be held are placed between these pieces of metal, and to 
hold same in position a spring is so formed that at each end projections 
are made which fit into the holes or openings in the metal, so that on 
application one end is inserted in one of the openings on one side or end, 
and by pressure the other end of the spring is inserted in a corresponding 
hole on the opposite side or end, such spring holding securely in position 
the said papers which the case contains. 

8999. Evecrro-maonetic Enaines, A. Browne, Southampton-buildings 
18th November, 1875. 

The features of novelty of this invention as regards electro-magnetic 
engines consist in combining with a rotating shaft or hub a series of 
T-s armatures, consisting of radial arms and crossheads extendin 
laterally. The aforesaid T-shaped armatures are magnetically isolated 
from cach other, and have no connection of any kind one with another 
exceptthrough the common shaft or hub before mentioned. And as 
regards galvanic batteries, the features of novelty consist in the use and 
application of an alkaline nitrate, a —— sulphate, and sulphuric acid, 
united to form the negative combined in « porous cell carbon battery, 
with the nitro-hyposulphate of sodium for a positive. By the application 
of a ee of sodium or potassium to electric batteries the 
coating of the zinc thereof with quicksilver is rendered unnecessary. 
4000. Portante Licut Hotper, J. Joseph, Birmingham. —Dated 18th 

November, 1875. 

The essential novelty of this invention consists in arranging and adapt- 
ing a portable light that it may be — applied to the top end of either 
of the covers of a bound book, or a few leaves, for equivalent support, of 
# magazine or unbound book, so that the reader using the book Soe the 
light attached to the same in the best position for affording light, thus 
meeting a requirement equally pleasing for the study as for travelling 
either by land or sea. 


ee _ SPINNING Yarns, R. Mackie, Stewarton.—Dated 18th November, 
1% 





_The feature of novelty which constitutes this invention is the com- 
bined arrangement of condensing mechanism with two or more bobbins. 


4002. Steam Suips, R. Griffiths, Bayswater.—Dated 18th November, 1875. 

This invention relates, First to the improved construction of steam 
ships.and other vessels in order to afford increased strength in such struc- 
tures, and also to provide space for the stowage of coals or other fuel, 
masts, spars, and other tackle. For this pu e a ship or vessel accord- 
_<_ these improvements is constructed with a longitudinal division or 
hollow girder, extending from the keel to the water line or up to the 
upper deck, serving to strengthen or brace the ship or vessel from stem 
to siern. This division or girder may either be solid or hollow, and of 
sufficient width between its sides as to admit the o—? of coal or other 

arranged 


fuel or cargo, the upper part being so that the masts, spars, 





alte, ox elieer Saailo maw be stewed Shorein Boh, with the upper deck. 
By means great strength may be im to vessels ef waremployed 
as rams or otherwise, The spaces on side of the longitudinal 
or division may also be formed into separate compartments by bulkheads. 
In vessels constructed with an inner and an outer skin or shell, the space 
between them is utilised acco to the improvements for sto coals 
or other cargo in lieu of the dead weight heretofore used in the lower 
part as ballast, also serving as an additional protection against the action 
of torpedoes or other submarine missiles or explosions. In order to afford 
= facility, security, and convenience in stowing and launching ships’ 
ts, according to these improvements they are conn with and 
placed upside down behind the bulwarks on bars or davits 
deck, which at such are hi or jointed to the dec of the vessel, 
By a over or righting the boats they become suspended 
from the bars over the side of the vessel, from which they can be readily 
lowered and released when requ According to another part of these 
improvements, two, three, four, or more screw propellers may be em- 
ployed arranged to act in tunnels either at the stem or stern, or both, as 
escribed in the specification of letters patent granted to the inventor 
dated 22nd November, !873, No. 3817, the number of such screw pro- 
pelle bee. jena upon the breadth of the ship or vessel, its draught of 
water, a wer employed, so that when the ship or vessel is of very 
light lg t and wide beam, the number of screws at each end are in- 
crease 
4003. Fasteners Resemptine Nats or Screws, J. B. Thiraites and 
W. P. Thom; Liverpool,—Dated 18th November, 1875. 
This provisional specification describes, First, a fastener consisting of 
a head from which fg sony in opposite directions a nail and a screw. 
Secondly, a head with two ta; nails proceeding from it in — 
directi Thirdly, impl ts for dri gg fasteners in cases 
where dovetailing would be use’ When driven, these fas- 
teners are quite invisible. 


4004. Rotter Skates, A. Mutton, Brighton. — Dated 18th November, 


on the 





1875, 

The chief feature of novelty in this invention is the use of rollers in 
combination with studs and guides passing through oval holes and fitted 
with springs, thus giving the wearer a great command over his skates, 
as they are thereby rendered more flexible and easy to work. 

4005.  aetacenate Borties, D. Brown, Bath. — Dated 18th November, 
1875. 
¥ This apparatus is applicable to bottles, whether containing aerated or 
still liquids, and consists of two tubes, one of which is placed within the 
other. The external tube fits the neck of the bottle, and within the same 
is placed a spiral or other suitable spring which is retained in position by 
a perforated plate or collar at the bottom of the said tube. e internal 
tube is of two different diameters, the upper portion fitting the external 
tube above the spring, and the lower portion being in the nature of a 
hollow or solid spindle, the shoulder formed at the junction of the two 
parts resting upon the top of the spring. The lower end of the dle is 
provided witha valve head. Upon pressure being exerted upon the upper 
end of the internal tube, the spring is comp , the lower end of the 
tube being depressed, and mse | of the ingress or ¢ ef liquid. 
Upon the pressure being removed the spring restores the internal tube te 
its normal position. 
anes * ess urea or Rart, G. N. Dunn, Kinsale.—Dated j18th November, 
io. 

Thies invention relates to the construction of an improved expanding 

life or raft-boat, and comprises as mate features thereof certain 


stones, fragments or blocks of 


ate, sandstone, or other silicious 
mineral are used, 


The stones are heated in a convenient tan or vessel 
to the required and flux is then introducea, which coming in 
contact with the heated silicious matter, combines therewith, and 
forms glass that runs into a suitable receptacle from which it may be 
withdrawn as required. 


4018. Sares, Rk. E. G. Newmann, Koenigsberg.—Dated 19th November, 
75. 


87 
Employing steel plates hardened with alternate harder and softer 
stripes or parts; also steel walis formed of steei discs overlapping like 
scales and turning on central rivets. 
4019. Ventizator, D. Anderson, pf pe ie geo 19th November, 1875. 
In carrying out this invention there is placed, or fixed at a — or 
ition, at, or near the top of such room, and in the chimney or 
ue, an elbowed tube or tubes of meta! or suitable material, of say l4in. 
in width by lin. in depth, that is, having an area of about one-ninth the 
area of the chimney. The tube or tubes may be:about 2ft. in height, the 
elbowed portion being of sufficient dimensions to suit the brickwork of 
the chimney breast or flue. The tube or tubes is or are open at both 
ends and inserted in the chimney breast or flue, in position as before 
mentioned, with the shorter arm or arms opening into the room, and the 
longer arm or arms extending up the chimney or flue. 
4020. Tosacoo Pirgs, A. How, Barnstable.— Dated 19th October, 1875. 
According to this invention air is admitted to the bowl through a tube 
to purify and cool the smoke ; the nicotine is collected in said tube ; and, 
when required, by stopping the mouth of the bowl and blowing through 
the stem, the nicotine can be blown out of the tube. 
4021. Driciine Apparatus, F. Canard and C. Mouillera, Boulevard de 
Strasbourg, Paris.—Deated 19th November, 1875. 
This consists of an apparatus by means of which the boring and clearing 
may be effected at one operation. 


4022. Hotpine anv Disptayine Surrts, J. Wheeler, Poultry.— Dated 19th 
November, 


This invention relates to a stand or apparatus which is intended more 
particularly to be employed for holding and displaying shirts and other 
articles in shop windows and other like places, but which is also appli- 
cable as a rest or support for books or music, and for other sim: 
ing ane and it consists essentially in constructing and fitting the stand 

n such a manner that it shall be adjustable both vertically, hori- 
zontally, and at an angle, so as to admit of the article to he displayed or 
a gg being moved in any required direction and held in any desired 

tion. ‘ 


4023. Tramway Locomotives, H. Hughes, Leicester, and H. Coltman, 
Loughborough.--Dated 19th Novetuber, 1815. 

This invention relates to locomotive engines to be used on tramways or 
on ordinary roads, and has for its object preventing the emission of 
smoke, steam, and noise, and the consequent annoyance and incon- 
venience which take place in the case of engines of this description as 
usually constructed. 

4024. Proven, W. E. Gedge, Wellington-street, Strand. — Dated 19th 
November, 1875. 

This invention consists in a construction of plough whereby two shares 
are so combined that the plough will do twice the work of an ordinary 
single share plough, not only in fewer turns, but with less manual 
labour and fewer horses, A third share may sometimes be added in the 
middle of the plough. 


4025. Sarety Envetore, W. FE. Gedge, Wellington-street.—Dated 19th 
Ni ber, 1875. 





—— arrangements of apparatus by which the expansion is effected ; 
also a peculiar construction of raft-bottom by which it is rendered strong 
and is enabled to assume (in its expanded position) an approximately 
flat und good shape for sea-worthiness—a peculiar construction of the 
superstructure by which it is also enabled to assume (in its expanded con- 
dition) a shape well calculated for sea-worthiness ; a liar addition to 
the tiller handle enabling one man to control the helm and otherwise 
manage the boat when under sail ; also the provision of means for collect- 
ing rain water for use at sea ; a peculiar,construction and formation of a 
folding keel by which the sailing power and steadiness is greatly increased; 
also the provision and peculiar construction and formatien of a water 
anchor by which the boat is enabled to be inclined or directed considerably 
to the right or left, and by such means to avoid danger or gain a port 
while making stern way when lying to in heavy weather ; and an advan- 
tageous construction and convenient arrangement of cases for the stowage 
of provisions, stores, and other necessities for sea voyage, ard which are 
intended to act or lie as thwarts when the boat is in its unexpanded con- 
dition and serve as stays, and will help to strengthen the superstructure 
when in its expanded condition. 


baa ech ore: LatcuEs, W. Mc(eoch, Glasgow.—Dated 18th November, 


The latch is arranged in connection with one arm of a two-armed lever, 
to the other arm of which there is jointed a stud having its end pro- 
jecting through the lock case or door edge, but only to a comparatively 
small extent, the outer end of the stud being rounded. When the door 
is closed the projecting stud encounters the striking plate of the door 
frame and is pushed in, when it through the reverse action of the two- 
armed lever causes the latch to move outwards and into the hole for it in 
the striking plate. Another improvement consists in applying a double- 
acting spring to the follow to make it always return to its neutral posi- 
tion independently of the latch. 

4008. Improvep Taps, H. Ashton, Salterhebble, 'Halifax.—Dated 18th 
November, 1875. 

The object of this is to enable brewers and retailers of ale or porter to 
draw from two casks simultaneously and in any desirable proportions, 
or separately from either ; as, for instance, when the ale or porter in one 
cask has become too stale, old, or hard for use, then hy drawing from 
another cask of r'pe or new ale or porter to mix with it, the former is 
rendered usable, also for mixing ale and porter, or mild and bitter beer, 
or other liquids, when required. 
4009. Sincrinc Woven Fasrics, A. H. Blanche, Paris. — Dated 18th 

November, 1875. 

This consists essentially in introducing a jet of compressed air into the 
flame to be used for singeing the fabric, and the arrangement of one or 
more rows of singeing flames, pipes and burners, 


4010. Umpre.tas, J. Martin, Stoke Newington-road.—Dated 18th Novem- 


ber, 1875. 

The object of this invention is to simplify the construction of umbrellas 
and similar articles, and without any addition of parts te the frame, to 
insure its being maintained in an open or expanded position without the 
use of a stop spring. 

4011. Rattway Junctions, 7. Matthews, Wood Green. — Dated 18th 
November, 1875, 

This invention relates to the use in conjunction with the ordinary 
faciug switches moving radially in the usual manner, and having their 
points formed so that they will lie against the web of the stock or side 
rails between their upper and lower heads of a pair of trailing points 
which form continuous lines with the side or stock rails, but arranged to 
move radially in an upward direction, not laterally. These — 
points resemble in form ordinary switch tongues, but are so arrang 
that they have to be raised before the facing points can be moved away 
from the stock or side rails. When these trailing points are lowered 
into their normal position, they form continuous lines with the stock or 
side rails along which the wheels of a passing train will continue to run; 
but when the trailtng points have been raised and the facing points 
moved laterally, so that one of them lies against the face of the stock or 
side rail, and the trailing points have been again lowered into their 
normal position the facing point, i.¢., the one which is to deflect the train 
on to the proper line of rails, will be overlapped by one of the trailing 
points, thus securing it in its proper place and guiding the wheels over 
the facing point. 

4012. Spark Arresters, P. Clarke, Arundel-street, Strand.—Dated 18th 
November, 1875. 

This invention relates to improvements in spark arresters for locomotive 
and high-pressure engines, and consists in providing a curved smoke 
chimney with two screens at or near the upper end in combination with 
two return pipes or conductors for the sparks and cinders ; the mouth of 
the first return pipe is located at the rear of the chimney a little below 
the first screen ; this return pipe leads to the furnace and serves to con- 
vey the larger sparks and cinders that are capable of being utilised as 
fuel back again to the furnace to be there consumed. The second return 
pipe is also located at the rear of the chimney, and enters the latter be- 
tween the first and second screens, and serves for the purpose of conveying 
the fine particles of sparks and cinders that are incapable of being again 
used as fuel, and which have through the first screen, 
to the sand box (in the case of locomotives) or any other suitable 
receptacle, to be delivered on the track, as may be desired. 

4014. Packtne Cases on Crates, W. Blake, J. W. Shaw, and E. Fulton, 
West Hartlepool.—Dated 19th November, 1875. 

The feature ed novelty which constitutes this invention is, the improved 
packing case or crate constructed of iron tubes, and so as t» fold wp or be 
opened out as set forth. 


«08 ah R. W. Brownhill, Walsall, Staffordshire.—Dated 19th Novem- 
187 


The novelty of this invention consists in the construction of brick- 
making m ery, so that dispatch and accuracy are insured when 
making bricks from ung d or unprepared material. 

4016 Brooms, J. B. Cole, Lutterwoith.—Dated 19th November, 1875. 

Making two holes in the box in lieu of one, so that the handle may be 
placed in either, and thus cause a uniform wear of the broom. 

4017. Grass, B. Britten, Redhill.—Dated 19th November, 1875. 
According to this invention, instead of sand or comminuted silica, flint 








This invention relates to an improved envelope for securing the 
inviolability of letters, the main feature of novelty being the rendering 
adhesive that part of the envelope upon which the address is written, so 
that the envelope cannot be opened by the aid of heat or steam without 
effacing the address. 
4027. Frame Saws, EF. 

November, 1875. 

The specification of this invention describes a frame saw with rigid 
frame and the saw tightened up by direct screw action, the saw being 
held on pins in notches formed in the ends of the handles. 

4029. Heatine Pustic Buitpines, 7. Wright and G. Saul, Shefield.-~ 
—Dated 20th November, 1875. 

The features of novelty in this invention consist in placing a series of 
air flues, in casing, so arranged as to obtain the greatest amount of heat- 
ing surface; in — sy a receptacle for the products of combustion, so 
as to further utilise the heat therein ; and in providing a receptacle for 
the heated air to be further heated therein by the hot plates on the top of 
the furnace and smoke receiver. 

4034. Porraste AmpuLance, A. Melean, 20th 
November, 1875. 

The features of novelty of this invention consist in constructing a port- 
able ambulance (by preference of wicker work) of a basket’ shape, sus- 
pended by three rings and short chains or straps from a framework fixed 
to three upright posts of suitable height from the ground, mounted on 
running wheels, or the basket work may be detached from the frame and 
suspended by hooks from the roof of a railway or other carriage, for con- 
veying the injured or invalid person from one place to another, and when 
necessary detaching the basket and carrying it by the hand up and down 
stairs and into and out of a room, instead of having to handle the body or 
convey it in a cab or on a stretcher, as is now practised, and by which 
persons are much shaken and their sufferings very much increased. The 
ambulance may be folded up when out of use. 

4039. Feepine Furr, J. M. Holmes and B. P. Walker, Birmingham— 
Dated 2uth November, 1875. 

This invention consists of improvements on the patent granted to 
Myron Jobn Frisbie on the 3rd January, 1868, No. 27, and has for its 
object to ery ome! the feeding mechanism to make it more compact and 
durable and facilitate the working. The oscillating motion of the feed- 
box or hepper is effected by arma on a horizontal cranked shaft engaging 
with links on the radial arms upon which the hopper and plate or movable 
grating oscillate, and the movable bottom or piston of the hopper is lifted 
so as to force the fuel into the furnace by the crank of the shaft acting © 
upon the lever carrying the bottom or piston. The hopper, when it has 
been brought under the central aperture of the furnace, is locked by the 
links on the radial arms engaging with the crank shaft, and the piston is 
held in its raised position by a catch on the hopper engaging with the 
hopper lever, The cranked shaft is worked by bevel gear fot spur 
Or the crank shaft and links ure dispensed with, and the piston of the 
hopper is raised and lowered by a rack and pinion, the shaft which works 
the pinion also serving to oscillate the apparatus so as to bring the hopper 
under or remove it from under the central aperture of the furnace, 

4040. Sanp Buast, W. A. Gilbee, Finsbury.—Dated 20th November, 1875. 

These improvements consist, First, in producing designs on surfaces by 
the sand blast by means of brittle or pulverisable paper on which the 
design is printed with resistant ink, and ting the said paper on the 
surface, so that when subjected to the sand last the unprotected parts of 
the paper will be first destroyed, and then the parts uf the surface thus 
laid bare will be engraved by the cutting action of the sand. Secondly, 
in producing designs on surfaces by the sand blast, by first printiiy the 
design on paper from an engraved plate with an ink which is both 
resistant and transferable, then transferring the said ink to the surface, 
stripping off the paper and applying the sand blast. 
er ae Spinvies, J. Leyland, Great Levev.—Dated 20th November, 

8 


Newton, Southampton-buildings.—Dated 19th 


Queen's-gale.—Dated 


1875, 
This invention consists in an Suasoeet combination of self acting 
machinery for holding the spindle while being ground, and for releasing 
it when ground. This invention is applicable te what is known in the 
trade as cross grinding machines. 


4044. Carsuretters, @. Grundy, Chapel-lane.—Date! 20th November, 
187. 


75. 

This invention relates to certain improvements in apparatus for carbu- 
retting air or gas for the pu of illuminating and heating, its object 
being to thoroughly and eatlerealy charge the air or gas with the vapour 
of the hydrocarbon liquids, such, for example, as naphtha, benzine, and 
the like, in such a manner as to produce when burnt a brilliant and steady 
flame. The invention consists of an open-mouthed vessel formed of two 
concentric cylinders united to a common bottom, and so arranged that an 
annular space is left between the two for cuntaining water, in which 
annular space an ordinary gasholder is set. The inner cylinder, which 
forms the carburetting chamber, is constructed with a flaring mouth, the 
object of which is to prevent any hydrocarbon tluid from being carried 
over into the annular chamber between the two cylinders, and thus to 
avoid waste. Near the bottom of the inner chamber there is arranged a 
distributing box having discharge pipes, with an elbow or bend deflecting 
the air on the bottom of the carburetter in opposit ions, and making 
a thorough agitation of the hydrocarbon fluid. 

4047. Latues, W. F. Smith and A. Coventry, Salford.—Dated 22nd Novem 


ber, 1875. 
The {nvention relates 
t of petiti 





to an improved construction, combination, and 
arrang p "8s patent open spindle and capstan rest lathe, 
No, 3878, 1873, to render it suitable for turning, chasing, or screwing 
articles between centres, besides the work to which it has been hitherto 
applied, and for other more 

with a loose headstock, and a self-acting sliding arrangement applied 
either at the back or front. For tightening the cone bearings of the o; 
spindle two set screws are used, For driving headed bolts between cen 

for turning, plates are mounted on face plate by pins or screws and 
slots, 80 a8 to be able to move diametrically at aright angle to each other, 
the second plate having a suitable hole for the bolt head to be driven. 
_ an back gearing is combined with the open spindle lathe 

to 





back gear of an ordinary lathe with an eccentric and lever 
for rapidly throwing the back gear in and out of action, 
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4048. Sewmc Macuixe Neep R. 8. Bartleet and W. Johnson, Red- 
ditch.—Dated 22nd November, 1875. 
The of this invention consists in aff 
for applying and ad. 
Sioo applienble to the not - id i { small interchangeable tools 
an o! 

Soa heeds ansmngul See Gaal mnapeats eontion. 

Dated 22nd November, 1875. 


4065S. Warrr Leap, £. Milner, Warrington.—. 
describes the manufacture of white lead by f car- 


means to users of 


Thies invention 
bonic acid gas into basic salts of lead held in a solution of chlorides to a 
definite reault as indicated by tests. : 

4055. AncuirecruraL Oxwamentation, F. Lipscombe, Strand.—Dated 
22nd November, 1875. 

This invention consists in the manufacture or production of architec- 
tural trusses, copings, balusters, columns, pilasters, capitals, pier caps, 
window sills, corner blocks, window arches, mouldings, windows 
cornices, parapets, fillings, terminals, or other objects of architectural 
decoration ur utility, from fireclay of a suitable nature, or from mixtures 
of different fireclays, or from mixtures of fireclay and other materials, 
by first moulding materials, then partially d 


glazing an, purpose, and, 

finally, by the tion of a suitable degree of heat in a kiln fixing 

glaze ; or when moulded may be either wholly or partially 

glazed without the previous biscuiting, and in that state fired in a kiln 

to the per degree of heat. By this means the various articles are 

rendered —- to the weather, whilst at the same time their colour 
preserved. 


-— \ ree Water, A. Pothetos, Naxos, Greece.—Dated 23rd November, 
‘ 


The principal feature of the invention consists in the action of a cup 
chain, which, to facilitate ascension, is made to over a series of 
- drums in such a manner as to form a screw, the object of such arrange- 
ment being to cause the ae part of the weight of the raised water to 
be borne on the axes of the drums, so that all the force thatis required is 
merely that which is t for the traction of the chain. In y 
chain pumps the weight of the raised water acts directly and tangen- 
tially on the drawing or driving drum, whilst in the present case this 
drum only bears the strain quent on the ry of the chain. 
ay Se, G. Cay, ww yatta 23rd a —. . 
e aj comprises a fixed ga or guessin e quan o 
material to form the knot, which is then di end ~ eae a —# 
and firmly effected while the tying is eff 


COTS, Cemeeenen, H. B. Barlow, Manchester.—Dated 24th November, 
wo 


The great difficulty of brewers is to obtain a fermentation at all 
seasons of the year, and the main object of this invention is to 
accomplish this result. In order to purify the air before it is used in the 
processes of cooling the wort, and others, it, is drawn by an injector 
through a filter of amianthus. The refrigerator for the wort is exposed 
to the action of air purified in the manner above described. The 
fermenting vaults are made in compartments supplied with compressed 
purified air, refrigerated by hice. The fermenting vaults 
and the cellars in which beer is store are kept cool by thin metal chests 
provided with iced water mixed with salt. 


4086. Weavine, ¥. Martin, Litdley.—Dated 25th November, 1875. 

The object of the invention is to produce checkered or other varying 
effects in the weaving, whether using yarns of the same or of different 
colours. This object is attained by laying the warp threads in series of 
two or more different gauges or settings, and by using two or more 
wefts to correspond, the substance of the respective weft yarns being 
varied to a with the differences in gauge or setting of the warp 
or otherwise. For the required gauge of the warp yarns the setting of 
the dents of the reed is varied. In some cases the weight of the warp 
yarn employed in the respective sections is varied to equalise the weight 
of the respective parts of the fabrics. The respective parts are woven in 
pattern when required. 


4127. Sream Bower Furnaces, D. F. Cameron, Chicago.—Dated 27th 
November, 1875. 

The object of this invention is the complete combustion of the com- 
bustible gases by subjecting them to the intense heat of a blast with 
accelerating the draught through the te. The said invention com- 
prises a narrow throat at the rear end of the grate through which these 
waste gases, mixed with fresh air, may be compelled to pass at an 
accelerated velocity and in contact with a mass of intensely burning 
fuel, whereby the temperature is so raised that combustion is made 
complete. 

350. Horse Rakes, W. Wilson, Bebington, and J. Battersby, Bedford Leigh. 
—Dated 28th January, 1876. 

The features of novelty in this invention consist in mounting each of 
the wheels of horse rakes upon an independent stud capable of “aliding up 
and down, and being secured at any required height in vertical grooves 
formed in the framework of the machine, according to the purpose to 
which the rake is applied, and the nature of the ground to be operated 
upon. . 
an. Fomanvine Meat, KX. Knott, Upper Bedford-place.—Dated 8th May, 

0. 

The features of novelty of this invention are, First, the circulating 
——— composed of the fan blowers, the freezing box having a te ew 
above it, the pipe coil or coils contained within it, and the perfora air 
distributing pipes in combination with a packing chamber as shown and 
described, whereby a circulation of the same body of cold air is main- 
tained in the chamber without contact with the refrigerating age 
forth. Secondly, the freezing box provided with distributing air chest, 
and a coil or coils extending through the refrigerating agent connecting 
with the air chest, as shuwn and described. Thirdly, the combination of 
the slotted bearers, and screws for securing the same, with the flanged 
columns, having a series of perforations, as shown and described. 


ae. ee CaRRIAGE Axtes, W. Clark, Chancery-lane.—Dated 9th 
‘ay, 1876. 

This invention relates to such improvements in that class of railway 
carriage axles, in which a stationary inner and a revolving outer wheel 
carrying axle or sleeve are employed that the lubrication of the journal 
box from the oil reservoir is accomplished, to the exclusion of dust, the 
drip oil collected, and the journal box allowed to oscillate on the stationary 
axle to conform itself to a true bearing throughout, according to the 
spring of the axle produced by the weight of the carriage. - 

1993. Sewinc Macutnes, J. 8. Hall, Monterey, California.—Dated 12th 
May, 1876. 

The said invention consists in a novel construction and combination 
together of a shuttle and needle in one instrument, so arranged with 
Se pony parts as to produce an over-hand stitch with a single 

hread. 


2002. Arsenious Acip, BE. A. Parnell, Swansec.—Dated 12th May, 1876. 

This invention consists in the use, conjointly, of a siliceous material 
and a deoxidising agent, for the purpose of extracting arsenic and 
arsenious acid from the arsenical bye-product obtained in the preparation 
of colouring materials by the action of arsenic on aniline or other 
similar substances, either with or without previous calcination of such 
bye-product. 

3690. Street Sares, W. G. White, New Malden.—Dated 25th October, 1875. 

The invention relates, First, to the construction of the box or shell 
which cunstitutes the safe. This is composed of a crucible cast steel 
outer shell with projections cast on its inner side, which is cast in one 
piece and then annealed, an inner shell with indentations corresponding 
with the y; rojections is then fitted inside the above and is of crucible cast 
steel plates not annealed to prevent drilling. The Second part of the 
invention relates to forming the door of three plates, two soft and one 
hard, the hard plates corresponding with the projections on the two soft 
plates, the inner soft plate on one side having the lock case cast on it. 
The Third part relates to the shape of the bolts and receptacles for such 
bolts, together with the way the bolts are moved. The bolts and recep- 
tacles have one a projection, the other a slot or space corresponding to 
such projections on bolts and receptacles. 
projection to correspond with a slot or space in the receptacle, or the 
receptacle may have a projection to correspond with the slot or space in 
the movable bolt or both. By turning the handle which actuates the 
toovements the bolts are first slid into the receptacles in such a manner 
that the projections and slots or spaces are opposite to one another; 
by a a movement of the handle the bolts are caused to interlock in 
the slots. 

2017. CLosinc Doors, L. Threlfall, Colne.—Dated 18th May, 1876. 

The ordinary self-acting closing apparatus for doors, if of any good, is 
very complicate and expensive. The novelty of this invention is that 
it is easily applied, simple in construction, and inexpensive, yet more 
durable than any other apparatus yet known. 


2021. PacknG FoR THE Piston Rops oF Steam Excines, W. R. Lake, 
Southampton-buildings.— Dated 13th May, 1876. 

This invention has relation to piston and packings, and comprises a 
packing box having an aperture entirely through it for the pasrage of the 
piston rod, the said aperture being conically enlarged on the steam side 
tor the reception of a series of cleft packing rings, the said box having at 
its outer end a spherically curved or rocking bearing, and at its inner end 
an elastic bearing designed to yield to any movement of the box, also the 
construction and arrangement of bearings for the roc! box ; and the 
— with such a box surveunting a piston rod of cleft rings of 
soft mi 


ici 














mt, asset | 


Either the bolt may have a: 





oom. 5 — Matrose, W. G. Valentin, South Kensington.—Dated 13th 
This invention relates to certain { ts upon an i tion of 

improvements in the treatment of starch and starchy substances, and the 
eel oe: sabe d body ca: 





P a P able of being used as a 
substitute for malt in ne ae for other purposes, and for which 
letters patent, date 12th November, 1874, and numbered 
jus ——. and bees ae at ange 
consists in partially or wholly su open 

pans for vacuum pans in the treatment of the cavtoavinn 
liquors from which the compound body apg egy is obtained, 
and in blowing warm and dry air by means of hollow ing apparatus 
into the syrup which results from the evaporation. 


oer. Screw Propercers, F. H. B. Babbe, Antioch.—Dated 15th May, 
1 


6. 

This said invention relates to an improved construction of ling 
blades, and means for attaching the same to the shaft, by w it is 
operated, whereby much less slip and cut up of the water is had, and the 
screw operated with much less reaistance than other devices for the same 





3909, were granted to 
The present invention 


purpose. 
2074 Sream Encines, G. McNaughten, Brooklyn.—Dated 17th May, 1876. 

The claims to this complete specification are; First, a hollow valve B, 
ha induction port D, and ite balance port D1, the eduction port 
E, and opposite balance port E! and exhaust port F, —  ] exhaust 
steam through covered exhaust ports F!, F?, at the ends of the valve in 
combination with casing 

iy the screw spin as Thirdly, 
the screw J, 7 beget , latch levers PP, and spring O!, ited oom 
set ° e 
ith the spindle K for operating the valve 
Bas set forth. Fifthly, whe omy ong © eee © the shaft of the 
ernor for the purpose di ixthly, the slide block X, the rock- 
blocks Y and Z!, connecting rod Z, and rocking link M! in combination 
with a gcvernor for operating the valve B as set forth and for the 
described. Seventhly, the rocking link M! in combination wi 
shaft M2 and rocking arm M$ as described for the purpose set forth. 
2103. Borer Fiur Cieaxers, W. R. Lake, Southampton-buildings.—Dated 
18th May, 1876. 

This invention relates to a boiler flue cleaner composed of a suction pipe 
which contains a steam jet, and which fits the flue sheet of a steam boiler, 
the steam jet being connected by a flexible pipe with the steam space of 
said boiler, while the suction pipe is provided with a handle, so that it 
can be conveniently provided over one flue after the other, and by admit- 
ting steam to the steam jet a suction is provided wn sy the suction pipe 
and through the flue to which the instrument is appli 
2121. SasH Fastevers, J. H. Dalesand W. N. Wynn, Leeds.—Dated 19th 


May, 1876. 

This invention consists of the following combinations and arrangements 
of parts for automatically fastening or locking the meeting bars or sashes 
of window frames on the same being closed as ordinarily. On the top 
side of the upper meeting bar they securea wedge-shaped vertical pin made 
with a slot, in which engages a pawl, which the inventors support on a 
horizontal stud carried by a frame secured on the top side of the lower 
meeting bar, and constructed so as to engage with the pin upon the closing 
of the said meeting bars and draw the same closer together. pawlis 
constructed with three arms, of which one acts as the pawl proper and 
engages with the slot of the vertical pin and prevents the sashes being 
opened without unlocking the fastener; another acts as a handle, and is 
provided for unlocking the pawl, and to act as a stop and as a counterpoise; 
and the other is provided for placing, on the aos of the said bars, the 
first in such a position as to be y for locking on the said bars being 
again , and as a means of preventing the unlocking of the first by 
any instrument inserted between the said bars from the outside, and also 
asa support thereto, and further as a means of a closing of 
the sashes when the first is not in a proper position for loc . The lock- 
ing action of the pawl may be caused by gravity or by the rebound of the 
second arm or by springs. When the window sashes are constructed with 
intermediate bars, they mount the paw] and iis stud in aswinging frame, 
which they suspend ona horizontal pin carried by side supports secured on 
the top side of the lower meeting bar, and the front of that part of the 
said swinging frame which embraces the said vertical pin they make with 
a curved surface of contact with the intermediate bars for the purpose of 
facilitating their passing and allowing the said frame and all it carries on 
passing the said intermediate bars of the upper sash to be swung thereby 
out of the way thereof; after each such movement the said frame returns 
by the action of gravity or it may be returned by aspring. 
=. ue Screws, W. R. Lake, Southampton-buildings.— Dated 19th 

‘ay, 1876. 

This invention comprises the employment of a multiple tool in each or 
either of the operations of shaving, pointing, and threading, or formin 
the thread of screws in machines in which a single tool has been u 
heretofore; in devices for we the different cutting parts of the 
multiple tool into operation successively as they may be required with 
especial reference to the continued use and adjustment of the tool as it 
wears away; and in a contrivance whereby the times at which the 
different cutting parts of the tool are brought into operation may be 
determined automatically. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


CLASSES and qualities of finished iron in which South Stafford- 
shire has largely the preference in both home and foreign markets, 
are in slightly improved demand this week. This is notable in 
respect of sheets and best bars. But in relation to common bars, 
a very different state of things is noticeable. 

Some sheet iron makers talked very largely to-day—Thursday— 
about the prices which they required ; and where orders had to be 
given out they took care to get the best of the bargaining. They 
were helped in some measure by the near approach of the Whit- 
suntide holidays. During next week scarcely anything will be 
done. The business now doing is of an almost wholly hand-to- 
mouth character. In the matter of sheets only a little better 
demand would be needed to make producers ask a specific advance 
upon the bottom quotations which now rule. The very low prices 
which are being accepted for common iron is less encouraging as to 
thefuture. Agents of South Wales firms especially complain of those 

rices. They had hitherto been selling Welsh bars at £7 delivered 

ere. Now, however, they are confronted with Staffordshire bars at 
the same figure, and the Welsh bars are therefore for the moment 
thrown out of the market. If they are to regain their place, less 
than £7 must be quoted, and this (Thursday) afternoon agents of 
South Wales firms did not altogether discourage buyers’ expecta- 
tions in this direction. 

Pigs keep easy for all but the Al brands, whether made here or 
in other districts. For cinder pigs from £2 12s. 6d. to £2 17s. 6d. 
is asked. All mine are firm at £4 5s. to £4 10s. 

Buyers of almost every commodity are expecting to place their 
orders on terms which it is almost impossible for manufacturers to 
accept without incurring serious loss, Some of the offers which 
they make are declared by producers to be simply ridiculous. It 
is, however, a very disagreeable fact that even when such offers 
are at first rejected it is the exception and not the rule that they 
are repeated on the terms which producers affirm alone yield 
remuneration. Still the inquiries are not all feelers. The infer- 
ence, therefore, is that they must be placed somewhere, and every 
manufacturer is told of prices being accepted by his neighbours, 
which leak out on Change, but which I will not pretend to quote 
here, although I have no doubt that there is too much truth in the 
assertion. Every effort is made to uphold quotations upon the 
oxthodox basis of £9 for marked bars, and the ground is held 
with a remarkable amount of firmness indicative of a financial 
condition which bodes well for the ability of the district to fairly 
hold its own until the turn of the tide. 

The West Bromwich Iron Company will close the Bush Farm 
Ironworks on Tuesday next, being unable to make iron at a profit. 

The coal trade has daily a tendency to languor on account of the 
falling off in the d for d tic purposes. But prices are 
upheld by the leading houses in the trade, viz., best thick coal, 16s. ; 
seconds, 1ls.; lumps, 10s.; best engine slack, 5s.; ordinary slack 
4s. 6d.; and steam slack, 4s. per ton, loaded into boats, carts, and 
railway wagons at the wharves west cf Dudley. On the east side 
of Dudley prices are somewhat higher. 

The current bad times are not favourable to the progress of the 
drainage of the South Staffordshire mines by the d of Com- 
missioners, who are progressing so satisfactorily with the surface 











the mines proper, hi 


’ 7 

colliery own: 2S a ess prices, are 
beginning to take alarm. e Oldbury district has cut itself off 
from the scheme, and many owners in the Bilston district 
desiring to be placed in a like position. Hoping to effect the dis- 
association, a petition is a. This movement the com- 
missioners confronted on Tuesday by calling a meeting 

all the colliery ownersin the Bilston district. e issue that had 
been looked for came about. The leading owners dwelt upon the 
great importance of continuing the operations of the Act 
and the smaller min maintained that the expenses of it would 
crush them out of the market so long as prices remained unim- 
proved ; and they succeeded in ing an amendment in which 
the commissioners are asked to discontinue their work in the 
ensuing twelve months. It is not likely, however, that the recom- 
mendation will be acted upon ; for it is doubtful if signatures to 
petition can be obtained of sufficient value to compel the com- 
missioners under the Act to allow Bilston to drift away. If Bil- 
ston should drift away the whole und: und work will certainly 
be stopped, and asthe maximum rate of 6d. which it is proposed 
to levy for the ensuing twelvemonth will not, as the commis- 
sioners explain, do half the work that it is desirable should be done 
in the district under discussion, the — of the uninterrupted 
working of the Act are not ch ing ; the position is pod 
very serious, and the topic was much debated to-day in - 
ham as well as yesterday in Wolverhampton. 

In North Staffordshire a special meeting of the Coal and Iron- 
masters’ Association was held a few days ago to consider the posi- 
tion and prospects of the trade. All present concurred in the 
opinion that, owing to the great depression and the low prices, a 
general reduction in miners’ wages must be made forthwith if the 
works are to go on. It was resolved that notice be given to 
the miners to terminate all contracts for wages an¢ prices at the 
end of the fortnight. With regard to the amount of reduction, 
the general notion was that the circumstances called for a drop o 
at least 15 per cent. The meeting was in favow of going to 
arbitration in case the workmen do not accept the p 
reduction. 

About 2000 miners are now out on strike against a reduction of 
10 per cent. proposed by Messrs. Heath and Sons, apd some others 
in the immediate locality. 

In the Birmingham and South Staffordshire hardware trades 
busi is ttled, the result in great part of reductions, which 
a few weeks ago were frequent, having apparently ceased. With 
respect to demand, however, there isno noteworthy change. Upon 
specifications some time ago received, the ironfounders in the 
immediate neighbourhood of Birmingham and at Bilston are busy, 
but orders are now coming in at a much quieter rate. Only a 
moderate business is being done at the engineering and wrought 
iron workshops, and in the wrought iron tube trade business is 
decidedly flat. A fair season business characterises the naval and 
marine ironwork yards on the Dudley side of the district. 

Merchants announce a slightly better business doing with 
Australia and New Zealand, with a sprinkling of orders from 
Canada. South America, however, is but a poor customer just now. 
and neither Australia nor New Zealand are taking goodsin quantities 
equal to those which are usually demanded by these countries at this 
time of the year. The demand of the coloniesis prejudiced by the 
low prices now ruling for wool, and the cheapness of hides is 
operating in the same direction. In relation to the La Plata portion 
ot South America, producers who can afford to hold their property 

refer to do so po than send it down to the ports at the prices 
‘or whch alone it will now sell. Hom long they will be able to 
maintain this attitude is questionable. : : 

Information of the maintained competition of the Americans 
and Germans in the antipodean markets continues to be received 
by makers of iron and steel goods in this district. In agricultural 
tools the Americans have the lead of the market throughout most 
of Australia and New Zealand, and they are fast acquiring the 
same relative position in respect of edge tools, At the same 
time, in the American tools the finish is superior, and the patterns 
more handy. The Americans are greatly aided by the extent 
to wiich they use machinery in finishing their products, and by 
the readiness with which it is possible to get out a new style of 
article. Not content with almost beating us in Aust: 


g 





ralia and New 
Zealand, the Americans have now got into our West Indian colonies, 
where they are selling steel and iron products on terms under 
those at which we can offer them, at the same time that the goods 
are declared to be altogether superior to our own. 

Manufacturers and merchants complain, and not without cause, 
that the work of the handicraftsman, who in this district manipu- 
lates the useful metals, is steadily losing the excellence which at 
one time characterised very much of it. In examining the work 
done as it is brought in, they find that whilst that which was 
always but poorly done has not improved, that which had 
excellent has lost much of its distinguishing character, and has 
mostly dwindled down to a mediocre kind. Manufacturers attzi- 
bute this to the action of the trades unions, whose tendency in the 
matter of workmanship is to reduce everything to a dead and un- 
promising level. This at a time when the competition of other 
nations was never so severe, is fairly regarded as Lary | at 
serious features in respect of the future demand for Eng 
metalliferous commodities. 

At Dudley County-court, on Tuesday, Mr. Rupert Kettle had 
before him a case of considerable interest to the chain trade. 
Charles Shaw and Benjamin Davies, both chainmakers, sued 
Messrs. Henry Parkes and Ross, of Tipton Green, for £7 9s. 8d. 
and £8 respectively for wages alleged to be due to them, On 
behalf of Davies it was argued that whilst he was under articles of 
agreement with the firm his stint was proposed to be altered so as 
to cause him to make more links than formerly. He complained 
to the cashier of this, and afterwards continued to make 
certain kinds of chains on the old terms, the new suggestion 
not being enforced. After a time, however, deductions were 
made in his accounts, and it was to recover these that he sued. 
The cashier of the firm swore that the plaintiffs positively had no 
claim against their masters, for prices paid by them in February, 
1876, were exactly those paid by them in February, 1875, and that 
these prices were based and consolidated upon averages taken in 
February, 1874. This latter step had to be taken in consequence 
of the irregularities which then existed as to the amount of the 
stints. The other side did not admit this, but it was arran, 
that the 4rm should open their books for examination, and with 
this view the case was adjourned until the 17th of June. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE iron trade shows no improvement, and depression continues 
throughout every branch in this district. Makers continue to give 
way in price, in the hope of meeting the market, but consumers 
still hold back, and will only buy for their most pressing wants. 
There was a fair attendance at the Manchester weekly meeting on 
Tuesday, but very little disposition for b ; and notwithstand- 
ing that low prices were quoted, no sales of any importance were 
made, with the exception that a few purchases are reported on the 

art of merchants for the purpose of covering ‘‘ Bear’ transactions. 

n Lancashire pig iron the reductions noticed in my last week’s 
report have oe followed by the leading makers, and the 
top quotations are now 58s. 6d. per ton for No. 3 foundry, 
and Sis. 6d. per ton for No. 4 forge, delivered into the 
Manchester district; ns as dager prices ery touch the ee as 
compared with other brands offering in district, there is v 
little doubt that offers at even lower figures would not be a tam f 
Some extraordinarily low quotations have been reported for Middles- 
brough iron here, but as these, so faras I can learn, have no basis 
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in actual transactions, they are evidently put forth with the view 
of * ing” the market, and to quote them as legitimate values 
would be misleading. This class of iron has, however, been a trifle 
lower during the week, makers’ quotations for delivery into 
the Manchester district now oy 3 about 54s. 9d. per ton for 
No. 3 fe , and 53s. 9d. for No. 4 forge, with merchants in 
some cases offering at about 6d, per ton leas. : 

The finished iron trade remains in a very inanimate condition. 
Nominally prices are about the same as last quoted, but the 
competition for any business in the market is so keen that it is 
difficult to ascertain what are actual values, beyond the fact that 
= are considerably below the list rates. . 

orks generally are so rave | off for orders that, in addition to 
the short e that has already been necessary in the majority 
of cases, advantage is being taken of the Whitsuntide holidays to 
close them for a longer period than usual, and in some instances it 
is not improbable that work may not be resumed for several weeks. 
At one of the large railway works in the district several hundred 
ds have been discharged, and the same thing is being done in 

other quarters on a smaller scale, es 

It has been notified that the Mersey Forge, one of the ponent 
ironworks at the south end of Liverpool, is to be temporarily closed 
after Saturday next, in consequence of the present depression in 
the iron trade. In the Barrow district several large establishments 
are already a ae ye y 

At the annual meeting of the Manchester Scientific and Mecha- 
nical Society, held on Friday, Professor Osborne Reynolds, the 
president, in the chair, it was reported that fifty-seven new 
members had been elected during the year, and that there were 
now 150 members on the books. It was also resolved to form 
sections for taking up special subjects, such as engineering, 


chemistry, &c. é : 

The South Wales Institute of Mining Engineers are making 
arrangements for 4 visit to this district next month. 5 

A private conference of delegates, sixty in number, representing 
about 140,000 men connected with the Miners’ National Union, 
has been held at the Free Trade Hall, Manchester, during the 

resent week, Reports from various districts have been presented, 
Phe general tenour of which was that trade was bad, and that 
in all quarters were being reduced, these in some cases being 

now below those of 1871. 

The coal trade of this district generally remains very flat, and 
although no material change is being made upon last month’s 
nominal list rates, prices are weak, the competition in the market 
slowly but gradually forcing them downwards. All classes of 
round coal are difficult to move, and for the contracts to supply gas 
companies which are now in the market there is a very keen com- 
petition, colliery proprietors, in their anxiety to secure a goc 
outlet for their supplies, quoting prices very much below the list 
rates. Burgy and engine fuel are not in so much demand as of 
late, and slack, although still firm at late rates, is, if anything, 
rather more plentiful The average pit prices for the Wigan dis- 
trict are about 11s. 6d. to 12s. per ton for best Arley; 9s. 6d. to 
10s. 6d. for inferior sorts ; 9s, 6d. to 10s. for Pemberton four feet ; 
7s. to 7s. 6d. for common coal; 6s. for burgy ; and 4s. to 5s. per 
ton for slack, according to quality. ; 

There is still very little demand for coke, and prices have a 
downward tendency. 








THE SHEFFIELD DISTRICT. 
From our own Correspondent.) 

So far as the ordinary local iron trade is concerned I am not in 
a position to record anything that isnew. There has, indeed, been 
no change whatever during the week, unless one may term a more 
general expression of depressionand dissatisfaction analteration for 
the worse. ' 

Pig iron is in abundant supply for all the wants of the district, 
and prices for found nate range from 57s. to 64s, per ton for 
South Yorkshire and Datipiiee brands. Hematites are in quiet 
request at the following nominal quotations :—Maryport hema- 
tite No. 3, 75s.; No. 4, 75s.; No. 5, mo'tled and white, 75s.; 
Bessemer No. 1, 80s.; No. 2, 77s. 6d.; and No. 3, 75s. per ton ; 
Millom hematite Bessemer, No. 1, 77s. 6d.; No. 2, 75s.; and No. 
3, 72s. 6d.; ordinary No. 3, 72s. 6d.; No. 4, 71s. 6d.; No. 5, 
71s. 6d.; mottled, 75s.; and white, 70s.; all four months’ bill or 
24 off for cash. 

At none of the foundries is there any activity, in fact the 
majority of the establishments of that class are very hard pressed 
to find their men sufficient employment to keep them going half 
time, and then only in a purely hand-to-mouth way. A few orders 
for water, gas, and steam piping are being received by the larger 
houses which have a special reputation for that class of work, and 
there are also two or three small specifications in the market for 
bridge and other constructive ironwork, some of which, it is hoped, 
may fall to the lot of firms in this vicinity. All kindsof castings 
are now lower in price than they have been for many years past, 
particularly such as are in the ordinary call of business, 

The edge tool industries are still very fairly engaged, mostly on 
the joiners’ and other fine work for which severallocal makers have 
a world-wide reputation. One firm, I hear, are so satisfactorily 
supplied with pm that the workmen in their employ are working 
full time, and up to within a week or twoago were allowed to make 
as much overtime, in a moderate sense, as they thought fit. But, 
unfortunately, the case is wholly an isolated one, and consequently 
stands out in high relief against the dead level of trade generally. 

In the file trade there are several wages disputes, but the 
industry is so very indifferently engaged that the employers are 
not anxious as to the results, whatever they may be. There is a 
good strong inquiry for several descriptions of cast steels, and, as a 
natural sequence, two or three of the best houses are doing 
rather more work. It must, nevertheless, be understood that 
there is no activity, nor anything approaching thereto, but simply 
a movement which affords a little encouragement, albeit it may 
be only of a temporary character. 

The colliers’ strike in South Yorkshire drags its slow length along 
in @ manner not greatly different from that prevalent from its 
commencement. There is a good deal of distress amongst the 
men, and their families must of necessity be suffering great priva- 
tions. At Roundwood and Aldwarke they are likely to go in 
to-morrow at 12} per cent. reduction, a fact which will have a good 
deal of influence with the other men. At Earl Fitzwilliam’s collieries 
the men commenced work on Monday morning at a reduction of 
10 per cent., agreed upon without any strike having taken place. 

e foremen of the Sheepbridge Ironworks, near Sheffield, have 
this week resumed work at a reduction of 10 per cent. from their 
former wages. : 

The annual report of the Yorkshire Engine Company, Limited, 
shows a net profit of £5572 8s. 2d., which is absorbed by the 
litigation in connection with the Perkins’ patents. In the balance 
sheet the sum of £30,591 is set down as the total expenditure so 
far in connection with these patents. 

The annual report of William Cooke and Co., steel and iron 
manufacturers, Sheffield, issued to-night (Thursday), again shows 
a serious loss, and sets forth very pawn the utter depression 
which characterises all branches of business. The paid-up capital 
of the company is £100,000, and there has been a loss on the year’s 
trading of over £18,000. The directors propose to cancel vendors’ 
shares to the value of £30,000. The shares are largely held in 
Lancashire, Scotland, and the North of England. 








THE NORTH OF ENGLAND. 
(From our own Correspondent. 

THE pig iron trade of Cleveland is still very greatly depressed, 
and the prospect of improvement is looked upon as yet very 
remote. ) am stocks have accumulated in the hands of all the 
principal makers, and until these are worked off or reduced to a 
minimum it is not —— that prices will take a materia.ly 
higher range. On esday there was a fair attendarce on 


“are still unemployed at Nedderton colliery. 





‘Change at Middlesbrough, but neither the conditions of demand 
nor of prices varied much from those of the preceding week. The 
redu quotations of Tuesday se’nnight were obtained for all 
qualities of pig iron, but no indications of improvement were visible, 
and those who canvassed the prospects of the future were tolerably | 
unanimous in the opinion that it would yet be a lovg time before 
a change for the better could be looked for. No.3 is quoted at 
45s. 6d. to 46s., otherqualities being in proportion. 

There is a down’ tendency in the value of all raw materials. 
It is very difficult to give quotations for ironstone, as the great bulk 
of this commodity is sold under contracts of many years’ standing, 
and only a very limited quantity is free for sale. So far, however, 
as can be ascertained there is a drop of sixpence to ninepence per ton 
in the local ore of Cleveland, which can now be bought on easier 
terms than those quoted a few months ago. The same remarks 
apply in a general way to limestone, the cost of which has been 
kept down by the large quantities thrown upon the market. Some 
limestone quarries have lately been abandoned—and notably those 
of the ill-fated Merrybent Railway Company—in consequence, it is 
said, of the inability to work them at a profit. Of this, as of all 
the other raw materials required for the production of iron, the 
supply is now considerably in excess of the requirements of the 
district, and prices &re accordingly cut as fine as they can be with 
any chance of profit. 

he condition of the finished iron trade is “P ntly hopeless; 
this week another thousand ironworkers in Middlesbrough, belong- 
ing to the works of Hopkins, Gilkes, and Co., and of Bolckow, 
Vaughan, and Co., Liem c earet nO have received notice to terminate 
their engagements in a fortnight. The absence of orders for rails 
has led to this step, which will seriously intensify the distress 
already existing on Tees-side. Ina few weeks more there will 
only be half-a-dozen of all the finished ironworks in the North of 
England in anything like full work. Apprehensions as to the 
future are growing more and more gloomy, and the most abject 
despondency is now shown where nothing but elation and gratified 
desire were ruling three years ago. 

The report of the Skerne Iron Company, Limited, Darlington, 
was issued to the shareholders on Monday. The profits on the 
year are £5167. An analysis of the balance-sheet shows the stock 
of stores, loose plant, and tools, put down at £28,114; debts owing 
to the company, £19,074; bills renewable and cash in hand, £5624. 
and balance at the bank, £1275. The plates and bridge work 
invoiced during the year amounted to 9,682. The report is 
looked upon as one of a very favourable character considering the 
extreme depression of the last twelve months. 

The dispute at the Moor Ironworks, Stockton, to which I have 
called attention on two previous occasions, is not yet settled. The 
operative members of the Board of Arbitration, after condemning 
unanimously the action of the men who struck work—as, indeed, 
they could not fail to do, without pletely abandoning their 
allegiance to the board—and making a show of ballotting among 
themselves for others to supply the places of the recusants, deferred 
rendering the requisite assistance to Messrs. Johnson and Reay, 
until the latter were compelled to make the best shift they could; 
and they have now got a few men together, by whose aid they 
expect to be able te complete the order, which is only a smull one, 
with reference to which the dispute has originated. The matter, 
however, does not end here; it is yet, and must continue for a long 
time to be, in a most unsatisfactory condition. The fundamental 

rinciples of the board have practicaly been disregarded with 
impunity, and the confidence and security of the employers have 
been shaken seriously. It is not improbable that it may prove to 
be the beginning of the end of the arbitration board, which has 
regulated wages for the past seven years without anything like a 
general strike, and with only very few local disputes throughout the 
North of ——— More than this I do not care to say. 

On Thursday, Mr. R. Jacques, late of the Richmond Ironworks, 
at Stockton, was again under examination in bankruptcy, when Mr. 
Joseph Dodds, M.P., of Stockton, a member of the firm of Steaven- 
son, Jacques, and Co., the Framwellgate Company, ani the 
Stockton Forge Company, with all of which the bankrupt had 
business relations, was under examination. 

The coal owners of the county of Durbam are again moving for 
a reduction of miners’ wages. A meeting of the coal trade was 
held at Newcastle on Saturday last, when Mr. Crawford, the 
miners’ secretary, was informed that a reduction of wages was 
intended, but the consideration of the matter was adjourned, 
in order to enable some agreement to be arrived at in the mean- 
while. The-masters, Iam informed, desire a reduction of 15 per 
cent. from underground, and 10 per cent. from above-ground 
labour. If these reductions are carried out they will practicall: 
restore miners’ wages to the level of 1871. The «mployers are lot 
to move again so soon in a directionso disagreeable, but the 
exigencies of trade leave them no choice. Several thousands of 
miners in the great Durham coal-field are now out of employment, 
and these are being liberally assisted from the funds of their 
association, which now stand at upwards of £60,000. Prices are 
without change, except for household coal, which has rather de- 
clinedin value. Coke is not in so much request, and prices are 
decidly weaker in their tendency. 

At the Plashetts Colliery the men recently received notice to 
terminate their engagements ; but a number of them have since 
been re-engaged at lower tonnage rates. A large number of hands 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE prospects of the general trade of Scotland are very discourag- 
ing at present. In almost all departments of manufacture slackness 
is the prevailing condition, and though most public works have been 
unable to employ their complement of hands for the last twelve 
months, it is still found necessary to pay off numbers of workers, 
and in several instances short time has been adopted as an absolute 
necessity. Unless an improvement in the state of trade should set 
in before long, it will be incumbent upon all employers of labour to 
follow the coal masters, and insist upon a general reduction of 
wages, In these circumstances it is rather strange to find an 
agitation going on in the building trade of Glasgow at.this moment 
for increased wages, and whether the movement is successful or 
not, there can be no doubt that it is highly inopportune, and must 
ultimately be disadvantageous to workmen as well as to employers 
and the public. It will be appropriate in this connection to notice 
that the proposal made at the last Trades Union Congress in Glas- 
gow for a confederation of unions has had to be abandoned, it 

aving been found impossible to effect an understanding between 
the different societies. 

The iron trade, which has long been in a depressed condition, 
suffers much from the universal stagnation. Orders are anything 
but plentiful, despite the fact that ironmasters have made large 
concessions to customers. For pig iron there has been a rather 
better foreign inquiry, but it is of too limited extent to make its 
influence generally felt, and it is believed to be accidental in its 
character, and not to be considered as permanent. The reserve of 
pigs in Messrs. Connal and Co.’s Glasgow stores stands at rather 
over 60,000 tons, and is neither materially increased nor diminished 
week by week. 

The warrant market has been quiet throughout almost the entire 
week, Fluctuations in prices are measured by only a few pence 
either way, and quotations may be described as substantially with- 
out alteration. On Friday the market was quiet but steady, with 
a small business at from 57s. 104d. to 58s. cash. Monday's market 
was idle both forencvon and afternoon, sellers holding themselves 
open to do business at 58s. cash or one month, and buyers refusing 
to give more than 57s. 114d. Though buyers gave way to 57s. 9d. 





on Tuesday, there was no business worthy of notice. A fair 
business was done on Wednesday at from 57s. 104d. to 58s. 14d. 
To-day (Thursday) the market was quiet, with business at 
57s. 104d. cash and 57s, 9d. fourteen days fixed, closing buyers 
57s. 94., sellers 57s. 104d. cash. 


The values of the makers’ shipping brands show few changes 
this week. Gartsherrie, No. 1, declined 6d.; Coltness, No. 3, fell 
1s.; Summerlee, No. 1, declined 3s.; Carnbroe, No. 1, declined 
1s. 6d., No. 3, 6d.; Monkland, No. 1, fell 6d., No. 3, is.; Glengar- 
nock, No, 3, declined 6d.; Eglinton, Nos. 1 and 3, fell 6d. each ; 
Shotts, No. 3, improved 6d.; and Kinneil, No. 3, declined 1s. The 
other brands are unchanged. 

The shipments of pig iron from Scotch ports during the week 
ending the 27th ult. amounted to 10,696 tons, being 1186 more 
than the previous week, but showing a decrease of 928 tons as 
compared with those of the corresponding week of 1875. 

e imports of Middlesbrough pigs ut Grangemouth for the week 
were 4760 tons, being 595 lese than in the previous week, but 2000 
more than in the corresponding week last year. 

Only two or three branches of the manufactured iron trade are 
in oun: like a satisfactory condition, The malleable trade is 
so dull that I do not see how employers can do aught else than 
insist upon a reduction of wages, and in point of fact they have 
alread to do so, Marine engineering is very slack, and 
there is little animation among that numerous ciass of manufac- 
turers who devote themselves to the construction of mechanical 
specialties. Pipe founders are very busy, as also locomotive 
builders, but it would be difficult to find another branch of the 
trade where a sufficiency of employment is to be found. The 
foreign exports of machinery and finished iron from the Clyde last 
week were lighter t{an us They embraced £19,330 worth of 
pipes and tubes; £590 of y ; £2510 castings ; £1580 bars ; 
and £1540 miscellaneous. 

At home the demand for coals is limited, particularly in the 
case of household sorts ; but there is a fair inquiry for Siemens, 
though, at the same time, even that falls behind this time last 
year. It is no secret that coalmasters readily give large discounts 
for orders of any size, but the prices of ail sorts are nominally 
unchanged. These remarks are applicable to the entire country. 

There is absolutely no mining news this week, so far as regards 
the relations between the colliers and theiremployers. As I anti- 
cipated in former letters, the reduction of wages all over the 
coun has been carried into effect without any serious or pro- 

opposition, and the whole of the miners are now at work, 
endeavouring to make the most of the evil times upon which they 
have fallen. 

The Glasgow Iron Company posted notices at their malleable 
ironworks at Motherwell on Saturday last, that they will make a 
general reduction of wages after the 12th June current. Their 
example has been followed by the owners of other similar works in 
the district, and it is believed the reduction will speedily become 
general. In the cases referred to, it will embrace all descriptions 
of skilled time-workmen as well as labourers; and it is believed 
that in the neighbourhood of Motherwell alone it will affect 
upwards of 1200 men. The plate mills at the large works, which 
have been engaged in furnishing shipbuilding orders, have fre- 
quently been idle of late, and the workmen have but the alter- 
native of lower wages or no employment. 

bout 2000 joiners are on strike in Glasgow because the masters 
have declined to advance their wages from 84d. to 9d. per hour. 
Throughout the winter the building trade has been very busy. 
Masons were getting 10d. an hour, and plasterers as much as ls., 
but joiners are more numerous, and no difficulty has been experi- 
enced in g-tting plenty men for their department of work. It is 
believed that overbuilding has been carried to a considerable extent, 
and the masters are very reluctant to give way, as the settlement 
would have to be effected under an obligation that no change 
could be intimated within three months. 

The Hon. James Bain, Lord Provost of Glasgow, sailed from the 
Clyde for New York, on Saturday, by the Anchor liner Anchoria, 
with the object of visiting the Philadelphia Exhibition His lord- 
ship goes in his official capacity, but at the request of the President 
of the Council he will also discharge the duties of a judge in the 
edge-tool department. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TRONMASTERS still complain of depression, but the exports last 
week have been larger than I have known since the advent of the 
“bad, times,” as they are primitively and forcibly called. The 
total exports of manufactured iron from South Wales amounted 
to 5857 tons, and though this is in sad contrast to the old average 
of 25,000 to 30,000 tons, still this is better than the 2000 to 3000 
which have se long constituted the weekly exports from Wales. 

From Cardiff 2887 tons were sent principally to Gothenburg, 
Leghorn, Salonica, and Ancona. From Newport 2970, of which 
2013 were sent to Calcutta and 630 to Landscrona. 

Amongst the leading topics at Cardiff this week is the fact that 
the Americans are sending iron castings in large quantity to Bristol, 
and fully peting with us for Russian trade in rails. A 
captain hailing from Odessa brought the intelligence that two 
American vessels had arrived there laden with rails, and large orders 
had been secured. 

The slight upward movement in coal has not been sustained. 
At Cardiff this week a good steam coal was offered freely at 9s. 
f.o.b. I believe this is the Ebbw Vale coal, which is getting into 
good demand, but is not coasidered equal to the four feet coal of 
Cyfarthfa, Dowlais, and Plymouth. For these coals 9s. 6d. to 10s. 
is still readily obtained, and last week the exports, principally com- 
posed of these coals and the Rhondda and Ferndale, amounted to 
108,362 tons The Cardiff total was the lion’s share, being no less 
than 84,444 tons, and out of this — quantity upwards of 20,000 
was sent to France. Newport sent foreign 11,709 tons, and Swan- 
sea 12,209. 

Ebbw Vale means iron business if its import of Bilbao ore is 
to be taken into consideration. Tredegar is partially employed 
and so also is Rhymney, but the Bate furnace has been blown out 
as an indication that no more working for stock is to be carricd on. 

The tin plate trade is very dull, and no maker now seems able 
to work at a profit. The Swansea makers are competing success- 
fully with others, and are selling freely at 18s. 9d., as I stated last 
week ; but the makers east of Swansea cannot ‘turn out the ordinary 
tin plate under £1. 

Speaking of tin plate works to an ex-manager of an important 
works, his comment was, many tin plate works will be in the 
market before the year is out. 

The colliers are on the eve of selecting representatives for the 
South Wales Conciliation Board, the said representatives to hold 
the post for six months. The election is expected to take place at 
Merthyr in a fortnight’s time. 

I must, and with pleasure, notice a new industry which has 
made its appearance at Cardiff. It is a brass foundry and copper 
smithy, by Hale and Company, and the articles turned out, prin- 
+ gop for steamers and ironworks, are really admirably made. 
The manager is well versed in the manufacture, and the operatives 
carefully selected as adepts at moulding and the lathe, and J shall 
fully expect that this new ventyre will be a marked success. 

There is almost a complete stoppage at Landore steel works. 

Both the coal and iron trades of the Forest of Dean are in a 
depre-sed condition. In the Bristol district a notice of 15 percent. 
was issued lately to the colliers. This was strongly discussed, but 
a compromise has just been effected at 10 per cent. The owner 
of Dear Lane Colliery, Bristol, was fined £5 and costs for not 
providing sufficient ventilation. 











Loan COLLECTION oF ScrENTIFIC APPARATUS aT SoutH KeEn™ 
SINGTON.—We are requested to state that a number of scientific 
gentlemen have volunteered to give lectures in connection with the 
Loan Collection of Scientific Apparatus on the free evenings. 
These lectures will commence on Saturday next, at 8 o’clock, in the 
Conference-room by a lecture from Professor , of the Owen’s 


_ College, Manchester, * On Dalton’s Instruments, and what he did 


with them.’ 
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PRICES CURRENT OF IRON AND STEEL. 








Tae fi one se are corrected up to last night, but it should be 
vorne in mind in many cases cases makers are are prepared to different 
termsfor It is obvi g Ane ae to specify these cases 
and terms, or to give more than the et quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 

PIG IRON AND PUDDLED BABS. 
ScoTLaxp— £8. - £sda 
G.m.b.—No. 1.. «2 o 218 SS 1... $446 
0. 3 oo oo 217 ° 0.3 . 218 6 
Gartsberrie—No.1 .. 3 5 6 sa eens" . ee of 217 6 
03 ow. 218 6 o 216 6 
Coltness.—No.1 . 3 9 6 Dalmellington—No. “152 218 0 
No.3 .«« 218 6 No.3... 217 0 
Summerlee—No. 1 330 At Ardrossan. 
218 0 
pind > Bo 826 
Kangen == ‘i a ae s : Do., specially selected .. “3 8 0 
recast -~; ; “ 8310 At Grangemouth. 
oe 217 6 Shotts—No.1.. .. « 3 8 0 
Monkland—No. 1 so oo 218 6 No. 3.. ao wes 
No. ee 217 0 At Leith. 
ea cnant ~4 .= > 0 o| KiunlNol .. 3 0 0 
oe 216 6 
Clyde & Quarter Xo ‘i : 4 4 = aE 
The above at PA 
CLeveLanp—Prices at works— 
Gctiverniie clenguide. ec. ccoths ..on ie, 
Govap—No. lee se o &$ 0 O No. : ee eee TS OF 
No. 3 .. 218 6 No. ° oo oe 6 0 
At Broomiclaw.. No. ‘ » foundry oe ce : 5 : 
¢ - No. 4, forge .s es « 5 
Calder—No. -t hae valli: o- : Thornaby .. «. o « 3 0 0 
At Port Dundas. 








Messrs. WaiTwet & Co.’s Stockton net prices (on trucks) are—No. 1 


£2 13s. 02.; No. 3, £2 88.; No. 4 Forge, £2 7s; “g Thornaby” No. 4, 
Forge, “£3 5s. Od. net cash. 
Messrs. Botckow, Vavanan, & Co.’s net prices, f.0.b., are, for No. 1, 
£2 138.; No. 3, £2 8a. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 
£8. £3.24. 
Watrs—No. 2, f.0.b., Newport . oe oe 2 7 6to0 0 0 
Forge (at works) ee eo 215 O0to3 0 0 
Common pig (at works) ee eo 2 2 0t00 0 0 
tt mative ore (at works) .. « 215 Ot00 0 0 
th, Davenport, delivered in Aberdare. 
Deneysnire.—No. L at Sheffield .. oe 0 0to3 2 6 
No. 216 O0to3 0 0 
eens delivered in Manchester. nae 3 18 6 Oteo0 0 0 
e No.4 217 6to0 0 0 
Hewarire, at works, 2h dis. for prompt cash. 
Millom “ Bessemer ”—No. 1 .. ee oo ee eo 317 6 
No. 2 .. oe ee ee . 315 0 
No. 3 .. oe oe oe » .2. 6 
Ordinary No. 3 .. oe oe ee oe 312 6 
No. 4.. os ee ee ee Sil 6 
No.5 .. ee oe ee - 311 6 
Mottled ee oe oe ee oe oe o 315 0 
White.. oe oo ee oe oe oe -- 310 0 
Maryport—No. 3 ee ee oe o es » see 
No. 4 eo oe ee oe oe « 315 0 
No. 5 ee ee - se ee - 306 0 
Mottled and white.. ee ° os eo . 31 0 
** Bessemer ”—-No. 1 ee = a ae ee A 
No. 2 oo ee oe e . S17 6 
No. 3 ee o oe oe - 315 0 
Puddled Bar— 
Wares.—At works .. « ef «£5 5 Oto 510 0 
MATUFACTURED IRON. 
Ship Plates— 
Pearson & KNow es Co. best (2} dis. for cash).. - 10 5 0 
Grascow, f.0 b. ° oe oe oe £8 Os. 04. tos 10 0 
ecnanne,, at works ee oe £7 103. Od. to7 15 0 
Boiler Plates— 
Warrincton,” to 5 cwt. each plate oe ee e 10 5 0 
Do. best best ee ee oe oo ° o It & 0 
Do. treble best .. 13 5 0 


‘_—. discount for cash. “The Pearson. and Knowles Co.'s 
ef finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liv erpool 


in lots of 10 tons and upwards. 


prices 


Bow .txc & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 


of three months’ bill. 


at 10s.; Liverpool, 7s. 6d ; and Hull, 5s. per ton extra. 
Under 2}cwt. each .. ee ee ee per cwt. 
2;cwt. and under3 ewt. .. ee oe oe * 
3 cwt. oo Sicwt .. oe oe o * 
3h ewt. as 4 cwt. .. o *. *. *e 
4 cwt. » 5 cwt. ee oe oe a 
5 cwt. ” 6 cwt. oe oe oe oe oo 
6 cwt. 7 cwt =e. oe oe e - 
7 ewt. and upwards ., oe ee oe os ee 

Tlates exceeding 6ft. wide, 2s. per cwt. extra. 


oc) 


@ 


Pe dd 
cocooooofn 


The Low Moor Co. deliver in London 


Hammered and 


chequered plates, and all plates differing from a square form or regular 


taper, extra per owt. 3s. 
Tayitor Bros.’ 


Bowling and Low Moor. 


boiler plates 6d. per cwt. less ; 


“Moxmoor” best, to’5 ewt., to 4ft. 6in. wide, vg " 


30 superficial feet, per ton at works .. 
Best best ee 
Best best best, to 4 cwt. 
Special, to 3 ewi 


. o- 


Usual extras for 0 ov verweight, sketches, &e. 


Barnows & Sons: 
Best, per ton short, at works 
Best best ee . 
Best charcoal . 

Barrows & Sow 

B.B.H. Bloon afield plates 
. Best plates .. 
3est best plates 


CLEVELAND o 
Wates, at Aberd: wre—Coke plates oe o 
Guascow, f.o.b. . 

Angle Iron— 


Bow.tne & Low Moor (terms ag above). .. 


L and T iron, not exceeding ten united inches .. 
For each additional inch extra per ewt., Is. 


£9 to 


£8 10s. to 


per ewt. 


“ WarrINoTON "—less 2} per cent. for cash—from 1 


ieee r ton 
Best boiler do., per t = 
Ww — ett & Co. (less 2} discount) per ton 


Best best boiler on 


ee 


+. — (at 7 works) up to eight ‘united “inches 


Best best do. 


T-iron, as above, “10s. extra. : 


Angle and T bars, Sin. to 9in., 10s. extra. 
Yin. to l0in.; 20s. extra. 
CLEVELAND .. oe £7 5 to 


Ear or Dup ry (terms as below) :— 
* Round Oak, 


” not exceeding 8in. wide—Single best 

”» 2 = » Double ,, .. 

” ” ” » ‘Treble ,, 

Guascew, f.0.b. .. oe oo oe ee £7 15s. to 

ABERDARE ee *. *e ee o VT 0 to 

Bar Iron— 

i Bow inc, Low Moor, & Tavtor Bros. (terms as above). 
¢ per cwt. 


Flat, round, or square, to 3} cwt. 
sy De » 3} toic = —. 
) Jo., Sewt. and w 
Flats—1}in. by fin. and upwards. 
under gin. thick to }in. 
under }in. to}in. .. 
under jin. 


. 
ee oe oe 
e 
. 
’ ” 

” 


” 


Squares—fia. and u 
in. 


” fin. and 5-iéin. 


” 
in. se 


ee - oe 





For each }in. less than ljin. wide extra, 10s. per ton. 
pwards 


ll 
12 
15 


th 


~ 
Sceoce-106 @ 


pat pt a + | asian longa an 


0 


cos 


Tt ee ee 


their terms as 


0 


0 
0 
0 


escooPo 


©@co coeoooof, 








a . es wo tte 
* bal 4 ee a oe oe ~ 4°59 
»  7-1éin. and oo we we eo o 150 
pa — ee ee o- - ee o 170 
din. . ee or es oe 190 
* Rivet, same price as above, 
Chain iron, same sizes as above, extra per cwt., 23. 
Best burs and rods, extra per cwt., 3s. 
* ge mat at the works, per ton— £s. d. 
Bars, jin. te Sin, round cod square, or to Gla. flat .. 815 0 
Best ” ” ” ” ee 915 0 
Best bes' ” ” « 11 0 
Rivet iron, usual sizes. ee ee ee oe - 1015 0 
Best best ..- * o- - 115 0 
- Usual extras. 
Guasoow, f.0.b. .. oe « £7103. to 86 00 
met & Sons, at works, per ton short : 
B.B.H. bars ee o oo o 9 00 
os best angle iron oe ew I-60 0 
All other descriptions in proportion. 
Ea rt oF Dup.ey, 2} dis., f£.0.b., at Round Oak— 
“Round Oak,” rounds up to Sin... o eo 912 6 
oo 5 - Single best .. « ll 0 0 
a x ele © 4s od, BOO 
Treble ,, ee « 1410 0 
Rivet iron—Single best” .. oe o oe «- 12200 
Tre a 1510 0 
On separate pone of less than 5 owt. ‘per ton extra, 10s. 
Wa es, at College Works, Cardiff—Coke bars, best .. 710 0 
Merchant Bars— 
“ WARRINGTON ” (2} dis. for cash) per 
Flats, from lin. to 6in, wide by jin. thick cand upwards 8 0 0 
Rounds and squares, from 4s to 3in., best oe es 
Do., treble best .. zs - 11 00 
ces aa above. 
Wrirwe.t & o” f.0.b. oY dis. or cash), per ton— 
Crown quali oe o oe a o. o o 700 
Best oe ee oe ee o ee 710 0 
Rivet iron .. oe oe oe e 810 0 
Crown omy, “Thornaby”. oo a ee oe e 810 0 
Best °° os. se, eh a a Oe 
Rest best” se oe ee o -- 1010 0 
bit aig ap Company, £.0: b. Cardiff or Newport 617 0 
No. 2 bars, f.o.b. Cardiff 4. +s ee we we G15 OO 
Sheet— Se -a-@ 
“‘Moxmoor,” to 8ft. long by 3ft. 20 w.g, per ton at? 4919 9 
wor - oe o od o* ee 
De., best. ee oe ee os ee o. 1020 0 
Do.; best best oe o- oe . ee 1210 0 
Usual extras. 
Barrows-& Sons - 
B.B.H1. sheets... ee ee oe oe oe eo 11 0 0 
» best do. oe es ee oe ee ee 1210 0 
- best best do . ee os oe e - 1310 0 
E P. & W. Bavpwiny, at works: 
“Severn " '—Singles to 20 w.g. oe o . eo 1300 
“Wilden” ,, + ‘B” oe oe ee « 160 0 
” pa xt | oe ee 17 0 0 
-. 2 eee ts re 
= pa * As. teal oe e. 2310 0 
wh oss Lae. eae 
Doubles to 4 w. ee » gen; and 
Trebles to 27 w.g., 603. per ton, extra. 
Charcoal Tin—Best “ E P and W B” perewt... 113 0 
“Unicon” .. ee ee es ee : lo 0 
Coke Tin—“ Stour” 6 0 
Messrs. Baldwin’s terms are 2h dis. for cash on Yorh of the ‘cont 
following delivery. 
Pearson & Know es Co. (terms as above)— £s. d. 
“ Dallam”—Singles, to 20 w.g. .- oe perton 11 0 0 
Best, 10s.; best best, 30s. per ton extra. 
CrowrHer Bros & Morcan (at works)— £38. a. 
Coke Tin—Singles, to 20w.;;.,to 120in. by 36in, p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in, eo 117 0 
Trebles, to 26 w.g., to 84in. by 33in... «- 119 0 
Charcoal Tin—Singles, as above ee ee eo 200 
Doubles sb os ee ee o 223 0 
Trebles oe or . 249 
Do. Best singles, "as above oe ee oe 26°C 
Best doubles a oe oe eo 3 7 0 
Best trebles 29 0 


Terms, 2} dis for cash on 10th of the month. “Orders of 2 tons 


and upwards, for shipment free, in 10 ewt. cases. 


J. Trxs, Bristol, delivered in London, 2} dis. for cash— . s. da. 


Doubles .. o o oy oe ee o 7 00 

Trebles .. oe o ee ie 10 0 
Wat rs—Treforest | Tin- plate Works— 

Charcoal tin (at Cardiff), per cwt. «£1 0 Oto 00 0 

Lydney (at works) .. oe ee - £1 1 Oto 15 0 

Swansea oe oe ee e « 018 6to 0 0 0 


Engine Iron— 


KirksTALt Force Co. oe cold blast, pig, refined, and selected). 


‘Plain bars, rolled, viz. Per ton. 
£8 £s 
Rounds, from jin. to Gin. diameter ./ + 20 Oto 22 0 
Squares, from jin. to 5in. +. 20 Oto 2 O 
Drawn hammered bars, as above, per ton extra 1 
Rivet iron +e ° oe ee 20 0 to 22 0 
Angle iron, lin. to din. e oe ee 20 Oto 0 0 
Forgings—Plain shafts under 5 wt. 2. - 2 Oto 0 0 
ys Ri lOcwt. .. . 28 Oto 0 0 
i 3 «= DOcwt. ws oe BH Oto 0 O 
io > 30 cwt. «. oe 30 Oto 0 0 
= 40cwt. .. -- 34 0to 0 0 
Plain shafts, above 50 ewt., prices according 
to weight and dimensions. 
Piston rods, under 5 ewt. *- oo ee 22 Oto 0 0 
» a 10 ewt. oe ee « 2 Oto 0 0 
” ” 20 cwt. o - eo 30 Oto 0 0 
Cranks, under 5 cwt. oe ee - 27 Oto 0 0 
is -” l0cwt. .. oo oe «- 30 Oto 0 0 
= aa 15 ewt. ee ee oo 34 Oto 0 0 
20cwt. .. oe oe ee 37 Oto 0 0 
Crossheads, under 5 cwt. oe or ee 26 Oto 0 0 
10 ewt. oe ee -- 30 Oto 0 0 
”’all other uses according to pattern and weight. 


Wire— 


Wuarrecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis. 


or cas! 
Best best wy drawn telegraph, in long lengths, 
st per 


galvanised .. o- rton £ 8. d. 
Oto 6 oe oe o* . ee ee eo 17 5 0 
Tto 8 ee ee oe oe oe ee on Te 
” ee o- oe « 19 0 0 
10 oe oe o .- o- ee 1915 0 
ll . . oe oe o ar e 20 5 0 
12 oe oe oe - 215 0 
Best annealed drawn fenci ing per ton 
Oto 6 oe oo oe o ee ° ee 1110 0 
7 oe oe ° oe oe o- ee 12 5 0 
8 oe oe oe oe a oe ee 13 0 0 
9 oe os oe .. ee 1310 0 
10 o e oe . ee ee - 1410 0 
ll oe oe . oe oe «o 16 0 0 
12 os ee oe ° oe - 10 0 
Dipping in boiled oil 53. per.ton extra. 
Best galvanised do. per ton 
0 to 6 oe ee ee ee ee ee - 1510 0 
7 or on oe oe oe o eo 165 @ 
8 o o- oe ee o « 1700 
Nail Rods—G asoow, f.0.b. oe a o 8109 tod 0 
Nails— 
Wuirecross Wire & Iron Co. 
_Wire ase, or ae de Paris, per ee i 
6 9 _ ee me om oe 
14/0 14/9 156 16/3 17/0 17/9 18,9 19/9 210 22/6 24/6 26/0 29/0 
Packing in casks Is. per cwt. extra. 
Rails—Gtascow, f.v.b. 0. pes > oe ee FS 
CLEVELAND e e G10to7T 0 
Wat ns—Tredegar Tron Company « 6 5t0610 
f.o.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 
rt) .. ee oe a ee 6 0 to 6 12/6 
For colliery sidi ee o « 7 0to0 0 
Bridge: o.b. Cardi —— “a 
rails to 30 Ib. per sh run 
{at works 6126to 0 
Fishplates (at works), any ‘section 
(Owen) ee ee ee 7 10 to 7 124 


Railway Chairs—G.asoow, f.o.b. oe =—o we 4 00410 
Pipes—Gtasoow,f.o.b... +. cf «oF e 6 OtoT 5 
. STEEL. 
SHerrreLD—At works— £424: 2.2 4. 
ng steel ee oo 00) =e we 19 OO OKO OO 
Ordinary cast rods oe or o o 17 0 Ot 2 0 6 
Fair average steel so ss ee 27 0 O0t0o35 O O 
Sheet oe . oe oe - « 40 0 0tc 60 0 0 
Second-class tool.. ° oe o « 380 0 0t050 0 0 
Best speciai steels ee ee + 500 Oto70 0 0 
Fine rolled, for clock springs, &e. o « 60 0 Oto75 0 0 
Rails—Siemens (at works) .. oe ss 9 0 Oto 910 0 
Bessemer, ordinary .. ee . T71 0t. 900 
Do. superior .. os «- 10 0 Otoll 0 O 
Do. best .. oe o - li 0 0tol2 0 0 
Wates— £34. £384 
Rails, f.0.b., Cardiff ~ er ca oo §6=6l oe «68 6S CUO tOT1 0 O 
5 ~ pean catia ee - 8 0 0t0 000 
euvy oa 710 Oto 715 0 
Bert, from 40 ib per yard, at works 
(Davenport) . ow ee - 8 2 6to8 5 0 
PRICES CURRENT OF MISCELLANEOUS METALS. 
Copper— £8. 4. 
Chili bars .. oe ee . ee «» perton.. 7710 0 
B.S. ingots ee oe os oo oe « 800 
Tough cakes or bars oe oe ee o ee «- 8400 
anit 7 10 0 
OOS St ee cae ee ea “tir 0 0 
, 0 
British 1. ‘os ss oe ewe ne oe 8G 
Lead— 
Best English soft pig ee oe ee ee ee e. 2110 0 
* Panther” ee e oe oe o oe ee 00 
Antimony— ° cae 
Regulus stare. or o oe ory oe wf 000 
Spelter— 
Silesian .. oe ee oe oe oe oe os 2410 0 
andi a ae a ae ee ee eee 
Quicksilver .. «se ef «o- perbottle . 10 00 
Phosphor Bronse— Sontag metal perton . + 112 0 0 
Other alloys oe eo £120 to 140 0 0 


Muntz’s Metal— Prices nominal. 
PRICES CURRENT OF COAL, COKE, OIL, &c. . 





Coke— £84. £8. d. ‘ £34 £84, 
Cleveland, at pits 0100..0 120) London—Best .. 0 00..0 60 
Derbyshire .. - 0130..0 00 er oe 6..1 09 
Wales ee 0 96..0106 South Yorkshire—At the pitse— 
Best Rhondda— Bestordinary.. 0 12 0..0 16 0 

No.3... 0110 0 00 ae - 0 90..0110 
Gas coke, at works 0 66 0 00) 0 30..0 50 
Sheffield .. 015 0..618 0 Wales Kat pit. 0 00..0 0 

Coals, best, per ton— Steam(less 2}). « © 68..0 7 
Birmingham .. 0 13 0..0 156 ouse « «0 70.0 76 
South Durham... 0 5 6..0106. Small steam .. 0 26..0 30 
Derbyshire— 7 Do. bituminous 0 20..0 33 

Best (ut pits)... 0140..0160 Lard .. .. .. 64 00..0 00 
Converting .. 011 0..0 00 Oils, tun— 
Other sorts .. 0 90..0110 Seal, pale.. .. 84100..0 00 
Slack oo ef 0 30..0 50 Brown ee ee 2910 0..39100 
Yel. to tinged. 31 00..33 00 
Glasgow—At the pits— | Linseed 2 5 0..2476 
Elicoal,perton 0 70..0 90) Olive, Gallipoli. 0 00..0 00 
Main = 053 0 63) Spanish ee « 0 00..0 00 
Splint , 0 56..0 76| Palm .. .. .. 89 00..0 00 
Dross pe 009..0 30 Rangoon engine 
e (C. Price ~ 36..0 00 
ag la — bad gg Xe 
ousehold, per | apeseed, En, 7 
Dteet, dela, ¢° 18 8..0 9! — } ss 5 0.38100 
Do., wholesale, * to 80 0 99) TOWN «. «- 3619 0,.36150 
per ten.. Foreign pale .. = H 0..3900 
Splint .. « 0 80..0 89 Brown .. oe 0 0..0 00 
Steam .. .. 0 80..0 99)| Sperm, body . 0 00..0 00 
Wishaw main... 0 70..0 76 —_— tae ) 84 10 0..35 
Smithy .. .. 013 6..0139 mS +85 00 
oon oe of 2 00..3000 
Lancashire (Wigan pit prices)— E.1. Fish 4, 23 00..000 
Arley ° ee 0..0 11 6 | og os oe 32 00..8400 
Pemberton af 0108 eee in “4 --» 30 00..5400 
rnace 0..0 76( gt eters a 
Bury « .. 060.0 63|/ ¥.C,m } 82 15 0..53.0 0 
Slac’ ee of 0 40..0 50) Old .. oe +. 50100..5100 





PRICES CURRENT OF TIMBER, 

















































1876. 1876. 
4 — of SO cubic feet. £5. £4 «| iii = Petersburg standard. 43 48% 
Baltic Fir Timber— , &c. (continued) — 
Rig® .occccccsccrsve-cossccee B10 6 S Quebec, ard di ° 9109 lilo 
Dantsic and Memel, crown .... 4 0 519 19 0 21 
Best middling « te 416) 2010 
0 910 ll O 
213 3 0) wo hk Oo 
re hens 95100 
° lv} ° #lo 10 0 
evececes - 3 0 310)| St John’s, spruce . 80 vo 
+ 212 215)| Nova Scotia and Prince B- 
»- 20 215) ward’s Isle, spruce... 810 0 0 
Baltic Ouk || _ United 8S. pitch pine 0 
Memel crown .. 510 8 0 | Sta ie 
Brack .. + 5 0 5 5)| Memel, crown 0 
Dentsle-cedt Merten, eovee- “4 ty : 4 on Drack ee ° 
rac! unsquar vu dessa, crown. . 200 
American Timber— {| Dantzic, Stettin, and Hambro 150 0 160 H 
Red pine for yardsand spars .. 4 5 610 | Canadian, standard pipe . 
Mixed and buildi: 310 4 0) Do. per 1 0 pieces— 
Yellow pine, large 510 61°)! Canadian, pui sees 
Wany 4 10 ¢ 10|| Bosnia, single —-F 
i . ° 10 || Wainscot Logs, 

Pitch pine stcasavoavoasaees 4 x = 18} Riga, cae and Desh) 515 610 

Do. tor masts spars .. . | Brack 415 60 

Kum, FOCK.. 0. scccceccess + 410 610|| Memel, crown, + 415 610 

Quevec oxk .. $s 7 Hi srsssseveceeee BIS 45 

Aah ccsscccccece || Lathwood, per cubic fathom— 

Birch, Quebec large 5 0 7 O}] Petersburg ........cecee00e 910 10 40 
New Brunswick & : i. 4 ad Riga, Dans, emi, &e. 7l0 8 5 
Small averages . || Mahogany an rriture Woode— 

Masts, red pine . - 410 6 0} Per superficial foo. a ds. d. 

Yellow pine, inrge « « 4 0 6©10|| Mahogany, Honduras, ee, 0) 0 st 
regon « . 9 018 0) Mexican, do. ...... 0 430 
Kawrie . ee 4 20500 
Norway spars 0 550 9 

Indian teak.. = 10 13 10 0 Ys 09 

British Guiana, green! 8090 Bt. 1030 

Australian, irovbark.. 71,10 ©] Cedar, Cuba 0 430 

Deuls. &c., Petersbury Standard — | ‘Honduras, Mexican, &e.. 040 

Archangel, ist oll seeeeeee 016 10; -0 20 4 

2nd do.. i3 018 0) -038 046 

——— * aneate 13 615 0) 0 40 
Wyburg, d - 11:10 12 10! 0 04 

Perecieerend Bien, white.... 9 will 0 jan 0 04 

Christiana, pur and whi } 13 91410 Maple, bird's-eye 0 e°9 

deals, best sorts ...+..++6+ } wood, St, Domingo 1016 

Norway — meen 90 2 10 aa Per ton, . 3 8 

t sorts 7 inwood, Bahama ........ 0 ° 
Swedish deals, mixed ... spices) ~~ Te ae 0 7 : 
3rd.. . 1 0 
Inferior and 4th 9 6 10 10 Tulip wood.. 1 0 2% 0 
Battens 30s. less deals. Zebra wood, Bras ‘00120 
Finland deal, ist. eee " 60 4 
ns. ° OL , 6 0 10 
Handsawn desis .... 710 8 10| ton 120 9 0 
Hand-awn battens.... 7 0 8 African billet . 120 1680 
Dantzig crown deck mare $ ~ | Cocus . Cuba 6080 
i eee | Boxwood, Turkey .. 6o0nNe 
Brack do. 01712 . 
Per Petersb: standard. ado 
Quebec, 1st aisha plan. 2 i Lancewood spars, each, fresh 8 0 15 0 
Sell Oh. ceccae | Do. ordinary tofair.... 30 4 0 











THERE has been a very remarkable meeting of working men at 
Rome. Among the resolutions passed was one demanding that the 
working classes should be paid in accordance with thei ir ichenay— 
a principle in direct _—, to the one advocated by the trade 
unionists of England, 


THE ItaLian TREATY.—A notification has been received from 
the Foreign-office by the various Chambers of Commerce in the 
country, to the effect that the treaty of commerce and navigation 

tween Great Britain and Italy has been prolonged to the 30th 
April, 1877. The treaty would have expired on the 26th proximo, 
and it is prolonged to a date at which it is understood the present 





treaty of commerce between Italy and Switzerland wi'l terminate. 








JUNE 9, 1876. 
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LITERATURE. 


The Coming War—England Without a Navy. London: Long- 
’ mans, Green, and Co. 1875. 

Tus is the title of a pamphlet, written in an alarmist 
style, which at present is oa a certain amount of 
interest, but which really we should be inclined to dismiss 
with a mere casual notice, simply warning our readers 





against its absurdities, did it uot purport to echo the. 


feeling of eminent naval men. Under these circumstances, 
considering how much has lately been said in favour of 
placing a naval officer at the head of the Admiralty, it 
may not be uninteresting to examine first the opinions of 
naval officers on the state of our navy, and then how far 
they are qualified to offer any opinion at all. The style in 
which the pamphlet of which we speak is written, the 
jerky, disjointed chapters, and the iloquent and reck- 
ess manner in which millions of pouncs sterling are talked 
of as being required, points to Mr. John Scott Russell as 
the author, especially when we com it with the opinions 
which that gentleman expressed at the meetings of the Insti- 
tution of Naval Architects last year. Be this as it may, the 
pamphlet is anonymous, but the author styles himself a 
professional man practically acquainted with the subject 
for thirty or forty years, and modestly confesses that to 
him it is a simple matter of loyalty and truth to declare 
that England has not a navy! Then, after solemnly 
uttering the truism, which we had imagined eve: rson 
with the slightest knowledge of the subject already knew, 
that at the end of the Crimean war it was discovered that 
“a wooden navy was useless,” and that England at once 
set about creating a new one, he goes on to tell us that we 
have vuted since that time one hundred millions sterling 
for this purpose without accomplishing it, and a similar 
sum for the maintenance of what is only a paper fleet. 
How many large fleets could be constructed, he asks, with 
£100,000,000 sterling? two hundred of the finest men- 
of-war; and answering in the same breath, he complains 
that we have never had any plan of a navy, any system of 
fleets, or any reorganisation of the service os omen but 
that the money has been spent without settl al ae 

lan, or will. In a derisive tone, he continues, “ We have 

n feeling our way, we have been making experiments, 
we have been building up big guns out of little bits of 
iron and steel, and we have mn trying turrets and 
trying broadsides, and eT rae pen. water-lines, and 
seeing how thick a plate could resist so long a bullet.” All 
these things are imag matters of the greatest disgust 
to our able pamphleteer, though perhaps to our readers, who 
are not endowed with his gifted and far-seeing eye, it might 
appear that this was the safest course to take. The 

mperor Napoleon, in conjunction with his naval architect, 
M. Du uy de Lime, did, about twenty years ago, organise 
a phate. French navy, and, as a consequence, that nation, 
in the course of a very few years, found. itself in possession 
of a fine fleet completely out of date. We fear that, 
had our pamphleteer had his way, we should now be 
rejoicing in a fleet of Warriors—Mr. Scott Russell’s pet 
design, be it remembered—partially plated with armour 
4tin. thick, and at the mercy of any enemy who had watched 
the fight between guns and armour, and pursued the 
same course which we have ourselves done, “in feeling 
our way,” and building enough ships at a time to keep up 
with the knowledge we d. A glance at the list of the 
ships of the navy of 1865 shows that we had then as many 
as twenty-two vessels carrying only 44in. of armour, any 
one of which would be of little use if pitted against one of 
the cruising ironclads lately built in this country for the 
German Government. These latter vessels, too, only carry 
10in. of armour, whereas the Devastation has 14in., and 
the Inflexible is to have 24in. Here we have been assured 
by Mr. Barnaby we have reached the limit of thickness 
which we can put on, and therefore it is yet an open ques- 
tion whether after all we shall not have to return to 
unarmoured or but partially armoured ships—a question 
on which professional men differ considerably. This, then, 
hardly appears a fit time to lay out a Jarge sum in con- 
may | an entirely new fleet, but we must confess that 
we think a little more might judiciously be spent in adding 
to our present one. 

Differing, therefore, entirely from the opinions of the 
professional gentleman “ practically acquainted with the 
subject for thirty or forty years,” we should be extremely 
sorry to see granted the fifty millions cash which he 
demands to create an effective fleet immediately, for the 
7 would be that in another ten years we should 

asked for another similar sum on account of the useless- 
ness of the fleet which would be now constructed. We 
have but picked out one of the oe arguments set forth 
in this pamphlet, but as the rest exhibit as complete an 
ignorance of the subject, and all purport to be the views of 
eminent naval men who would have given utterance to 
them were not their tongues tied by their being in the 
service, we think we have shown pretty conclusively what 
a terrible error would be committed were the administra- 
tion of the Admiralty to be placed in the hands of a naval 
man. The plan, moreover, has been tried before and 
found wanting. At the beginning of the present century 
Lord St. Vincent was put at the head of the Admiralty, 
and almost immediately showed his appreciation of the 
value of the dockyard officials by placing over them the 
masters-attendant, at that time the most ignorant officers 
of the royal navy. The actions of King William the Fourth 
when as Duke of Clarence he governed the navy are too 
well known to need comment. Afterwards, in 1852, the 
Duke of Northumberland was also appointed to administer 
the affairs of the navy, but his term of office was so short 
that no conclusion can well be drawn from it. The admi- 
nistration of this public department has very materially 
altered since that date, and it is therefore necessary to 
inquire into the training of the naval officer of the pre- 
sent day in order to see how far he is fitted to take 
supreme command. It must also be considered that the 
ships over which our officers are put in command are by 
no means the same simple machines which were in vogue 
in the time of Nelson, when a thorough know 
of seamanship was the most desirable qualification 





of a good officer. The deplorable accidents, however, 


which have occurred of late, and have threatened to 
turn our navy into a national sinking fund, show that 
even pec is wanting in our naval officers at pre- 
sent. But an ironclad man-of-war is a machine of a very 
complex nature, and it seems as absurd to entrust her to 
the care of an officer who does not fully understand eve 
- of her, as it would be to put a delicate and beauti- 

ully made watch into the hands of achild. This, however, 
is what we are at present doing, and must continue to do 
so long as we hold fast to our system. of naval education. 
We take a boy from 124 to 13} years of age and send him 
for two yearsinto the Britannia, and then pack him off to sea. 
In some cases he goes in a ship where a naval instructor is 
carried, and then he may F arg keep up what little 
knowledge he has gained during his two years on the 
Britannia. ‘‘hat he can do more than keep it up is hardly 
possible, for his studies can never be continuous, being 
subject to numerous interruptions on account of the duties 
he is called upon to perform on board ship. Much, too, 
depends upon the captain of the ship, for strange as it may 
seem, the Admiralty have never laid down any rules as to 
what amount of instruction should be given. Some are 
not even so fortunate as to have the chance of studying 
under a naval instructor, and are therefore pretty certain 
to forget all they may previously have learnt. 

A naval officer, however, of to-day, in order to command 
one of our ironclads, and to hold his own with officers of 
other nations, should have a knowledge not only of sea- 
manship and navigation, but also of mathematics, astro- 
nomy, surveying, naval tactics, naval architecture, steam, 
French, geography, history, and maritime and internationa! 
law. How can we expect to give a mere child of thirteen 
more than the smallest insight into the rudiments of these 
studies during a course of two years, and how can we hope 
even the sharpest lad, after knocking about for some years 
at sea, can make much progress in studies most of which 
require a fair knowledge of mathematics, when he has to 
begin these latter themselves almost ab initio? We have 
ourselves heard young men of over twenty years of age, 
sub-lieutenants in our royal navy, talking with horror of 
having to go up for an examination in the first four books 
of Euclid. Other nations who, indeed, for a long time 
modelled their system of education upon our own, have 
long since abandoned it as useless and impracticable. In 
France boys are taken between the ages of fourteen and 
seventeen by a system of competition which ensures the 
best boys being obtained, who thus begin their studies on 
board the training-ship with as much knowledge as that 
obtained by our own cadets when they leave the Britannia. 
They are then sent on board a seagoing training-ship, in 
which they continue for a year, and then have to pass a 
final examination. In Russia the candidates, having been 
sent to sea for a trial cruise to test their fitness for a sea 
life, are sent to a naval school for four years, and then for 
two years in a seagoing training-ship. In America, too, 
the age of candidates for admission is higher than with us, 
being from fourteen to eighteen, when they are sent for 
four years to a naval college, being, however, taken every 

ear for a summer cruise of several months’ duration. 

hose who have met and conversed with officers of either 
of these three navies will have noticed how much our own 
naval officers fall short of them in every branch of know- 
ledge. That the college at Greenwich will do some good 
we have no doubt, but we must confess it seems to us 
rather like beginning at the wrong end, and that we want 
some system similar to those of other navies which we 
have above quoted. It is true that Mr. Ward Hunt pro- 
posed last session to erect a college at Dartmouth and to 
do away with the Britannia, and to extend the time as 
naval cadet to three years. After a hot debate, however, 
the question was dropped ; but we must say we trust to 
see it brought on again successfully during the ensuing 





session. We should, however, like to see the age of 
admission raised to fourteen, and the cadets, after passing 
through the college, sent for a three years’ cruise on board 
a seagoing training-ship, where they would have regular 
hours for studies under efficient instructors. After such a 
course as that, the establishment at Greenwich might be of 
real service, as young men of twenty would go there in 
every respect fitted to profit by the lectures on the higher 
branches of their grag which we are afraid at present 
is the case with but few. Until some step, however, is 
taken in this direction, we are afraid that a war 
would find us deficient not so much in ships as in officers 
to command them. The question of whether we should 
not also be found deficient in seamen with whom to man 
them is quite another question. 








THE CENTENNIAL EXHIBITION. 


(From our own Correspondent.) 
Puiapetruia, May 26, 1876. 
The fine and comparatively cool weather of the last few days 
has had a beneficial effect in augmenting the number of visitors 
to the Exhibition, the paying admissions yesterday having nearly 
reached 20,000, the average last week not exceeding half that 
number. There is reason to think, however, that the undertaking, 
like most exhibitions, will prove a financial failure, not only to 
the holders of Centennial stock, but also’to the enterprising 


TY |.64,000 visitors 


BARREL SETTING UP FORMS AND TRUSS HOOPS F 


individuals who have invested large amounts in the erection of 
hotels, restaurants, places of amusement, and dwellings, not only 
in the neighbourhood of the Exhibition, but also in the city. I 
am informed that the Centennial Board of Finance estimate that, 
in order to make the Exhibition a financial success, ten million 
visitors should pay for admission during the six months it is to 
be open. eas Sundays, this would require an average of over 

ily; and after making due allowance for a steady 
increase when people are satisfied that the buildings are in a fit 
condition for inspection, and for crowds on days when special 
attractions will be offered, 1 do not think that this average will 
be attained. -I should mention that the charge for admission is 
fifty cents, or about two shillings. The two principal buildings 
are now ina tolerably complete state, though one or two European 
countries are still in arrear. The innumerable State buildings 
and annexes are still very incomplete, and the roads and walks 
in a very rough condition, and must remain so until the carting 
of materials is prohibited. I think the State buildings are a 
mistake, as few of them bear any signs to explain what they are, 
and fewer still contain apy exhibits; the only object they will 
serve, so far as I can see at present, will be to form meeting 
places for the politicians from various parts of the Union to meet 
in during the summer and discuss the vicissitudes of the fortunes 
of the various candidates for the ensuing presidential election. 





MACHINE FOR SAWING OFF STAVES. 


Much to the annoyance of exhibitors, the Corliss engines were 
stopped yesterday morning to enable the visitors to listen to the 
strains of Gillmore’s band without interruption from the noise of 
the machinery, the band playing in the Machinery Hall instead 
of in the main building. 

The judges held their first meeting on the Queen's birthday, 
the 24th inst , and the foreigners were very cordially received by 
the American Commission, and the usual complimentary speeches 
were interchanged. 

The loyal British exhibitors celebrated her Majesty's birthday 
in the usual British fashion by a dinner. The programme of 
awards as originally laid down has been practically adopted by 
the judges, though some suggested alterations were brought for- 
ward and rejected. Mr. A. J. R. Trendell, the able secretary of 
the British Commission, has been appointed a special delegate 
from Great Britain to the jury of judges, to assist those gentlemen 
in their labours, but not to act in judicial capacity. 

I will now resume my notice of the machinery, continuing 
with the wood-working appliances, which are certainly to most 
Englishmen the most attractive class in machinery hall, but I 
must reserve a description of one section of them to a later date, 
as, owing “o the delay in completing the American boiler house, 
a portion of these tools is standing idle, and the exhibitors have 
left them until the steam is provided to set them in operation. 

It would be tiresome to enumerate all the varieties of scroll 
saws exhibited, as their number is legion, and the differences 
between them are only slight matters of detail. The best I have 
seen on a lage scale is Beach’s of Montrose, Pa. Both the upper 
and lower guide ways have a lateral motion either way to line 
the saw, also a backward and forward motion to give any desired 
rake to either end of the saw, while both the cross-heads are 
adjustable to take up all the wear, thus entirely preventing the 
moving of the guide ways except when made necessary by the 
settling of the floors. The table bed is firmly fastened to a 
heavy cast plate, which entirely prevents its warping -or rolling. 
This plate is secured to the lower 
frame in such a manner that it 
can be thrown on any angle in 
an instant, enabling the saw to cut 
almost any desired bevel. In- 
stead of the ordinary tight and 
loose pulley, the crank shaft car- 
ries a friction pulley, by which the 
saw is made to start and stop in- 
stantly without shifting the belt— 
a great saving of time on inside 
work. The operator, by a slight 
pressure of the fvot upon the 
lever M, can give the saw any 
+ motion that the work may de- 
= mand, from 100 to 850. The fric- 
tion pulley is adjustable to take 
up all wear, which makes it as 
lasting as any part of the machine. 
' Each of the springs A, A, contain 6ft. of }in. steel, made ex- 
| pressly for this machine, and is capable of giving a strain on 
| the saw of 1001b. The connections between the springs and 
| saw are such that, while the saw moves 5}in., the average move- 

ment of the springs is not more than one-twelfth of an inch. By 
means of the ratchets B, B, any desired strain can be given the 
saw, which is teed te be perfectly even at all points of the 
stroke. The upright tubular shaft C is of wrought iron, turned 
|, true both outside and inside, and to it are attached all the 
working parts above the table. This shaft is held in place by 
‘box D and lever E By raising eccentric lever E this shaft is 
' released, and being exactly balanced by the elastic spring 0, is 
| free to move up or down to suit different length saws. The 
pump which supplies the wind to carry away the sawdust is a 
part of the crosshead F, and is placed on inside of shaft ©, 
' entirely out of the way. The steel bearing K is a support for 
back of the saw and a step for holding down the work, and is 
raised or lowered to suit different thickness stuff, and can be 
| used or not, as the operator may desire. An improved clamp is 
| used for holding the Sheer end of the saw, obviating the necessity 
for a hole in the latter. r ; 
| The “Parlor” saw, by the same maker, is for extremely deli- 
cate work. The saw is stretched between two wooden spring 
| beams, and is vibrated by means of a bell-crank lever, carrying 
‘two rollers, running on a wheel with a serpentine periphery, 
which can be run by the foot to give the saw 1200 motions per 
| minute. 
| The Howard adjustable mitre machine is remarkably simple, 
' consisting only of a cast iron frame, provided with two adjust- 
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able back-rests for holding the pieces to be mitred at any desired 
angle, Two cutters, travelling in guides and moved by a lever, 
cut the mitres with the greatest accuracy. 

A machine for relishing and mortising doors, sashes, and 
shutters, by Greenlee Brothers and Company, of Chicago, is 
somewhat complicated, and performs several important processes. 
Three operations can be performed by this machine simul- 
taneously, and without interfering with each other. The door 
relishing is done with the fine circular saws shown on the cut, 
the three larger saws first making the incisions, when the 
smaller saws are brought down by the action of the foot treadle 
to make the cross cuts. The mortising of the bottom rail of 
sashes is accomplished at one cperation, by means of a hollow 
square chisel following the bit which works through it, thus 
making a square hole as easily as a bit does a round hole. 
Shutters are relished and the whole made for the rod at one 
operation. This is applicable to American shutters or blinds, 
which are made with movable venetians or lower boards. 
Messrs. Greenlees also exhibit some very useful frames for 
clamping doors, sashes, and shutters, while putting them 

her, the pressure being obtained by means of foot levers. 

e display of American saws, axes, and other wood-cutting 
instruments is one cf the finest in machinery hall, and at the 
same time it is one of the most ornamental, as the highly polished 
saws, some of great size, tastefully arranged on large screens, 
make a glittering show. The difference in the form of the 
American and English tools, especially in the teeth of the saws, 
is very marked. 

Boult’s carving, moulding, panelling, and dovetailing machine 
—which, by the way, is not included in the official catalogue 
—is a remarkably ingenious contrivance for performing all 
sorts of operations on one machine, and it is ve 
readily adjusted to execute this great variety of work. When 
used for edge moulding and shaping, the upper arm is not 
required, the work being performed by the cutter which rises 
through the table. When surface moulding and panelling are 
required, the work is held down by means of a dise screwed 
down through the upper arm, and the rapidity with which a copy 





BEACH'S SCROLL SAW. 


of a moulded sunk pinel can be executed by this machine is 
wonderful. By driving cutters from the upper arm the most 
delicate scroll, basket, or fretwork can be executed, and with the 
dovetailing attachment, excellent dovetails can be produced, 
cutting the side and front of a drawer or chest at the same time. 
Boult’s machine can be used exclusively for dovetailing if 
desired. Boult’s saw bench is also well worthy of notice. ‘The 
table for a circular saw sits on a central trunk, and can be set at 
any level corresponding with the diameter of the saw used, 
without changing the length of the belt from the counter-shaft. 
The table is furnished with sliding gauges for blocking, squaring, 
cutting bevels or mitres, and the fence can be set at any angle ; 
the bearing of the saw shaft is cast with an oil well to hold a pint 
of oil, and an adjustable throat is provided through which the 
saw works, and by removing it easy access can be obtained to 
the screw shaft. These improvements in the saw bench are 
exceedingly simple, and cannot be shown readily by drawings 
or easily described, but any person seeing the bench must be 
struck by the great utility of Mr. Boult’s additions. The fence 
round these machines was entirely executed by them, and visitors 
can form a good idea of the great variety of work they can per- 
form by examining the fence, which is exceedingly handsome. 
Burt's 12-block rotary shingle machine (Evart’s patent) is for 
producing shingles or thin slabs of wood, largely used in this 
country for roofing purposes. it consists of a horizontal revolv- 
ing wheel Sft. in diameter, with twelve compartments. Into 
these compartments blocks of woods, sawn to the length and 
breadth desired, are thrown loosely. Two circular saws 38in. in 
diameter, are placed horizontally under the revolving wheel, and 
as each compartment containing a block approaches the edge of 
a saw, 2 toothed dog is projected from the centre of the wheel, 
and presses the block against the rim by means of a weighted 
lever, which travels over a plate arranged with gradual and 
steep inclines, in order to regulate the position of the teeth ; as 
soon as the block has passed over the saw and a shingle has 
been removed from it, the tooth is withdrawn, and the block can 
be removed or readjusted in readiness for another cut. The 
revolving wheel is driven by friction, and is readily controlled. 
The wheel is provided with adjustable dogs, so that shingles 
16in. and 18in. in length can be cut, and with parallel or tapered 
sides. It is stated that with. good timber 150,000 shingles can be 





produced with this machine in ten hours by a man and a boy. The 
same firm exhibit another form of shingling machine with a 
reciprocating instead of a revolving motion, and only operates 
upon one block at a time. 

In Walker Brothers’ improved scroll saw the straining 
arrangement is intended to produce an even tension at all parts 
of the stroke, both upwards and downwards, by the improved 
form of the spring and friction link ; the former can be readily 
slackened and thrown out of work by a screw in front of the 
machine, and a blower is provided for removing the sawdust 
from the table. , 

A very interesting exhibition is that of Messrs. E. and B. 
Holmes, of Buffalo, N.Y., who show four sets of barrel making 

inery in operation, making tight and slack barrels of 
different sizes. The first operation consists of sawing off the 
staves to the required length, by means of two circular saws set 
on one spindle, with the proper interval between them ; the 
staves are then passed through a machine which dresses both 
sides of them simultaneously. The jointing of the staves and 
cutting them to the requisite curve is performed by holding the 
stave against the side of a revolving concave wheel furnished 
with a radial cutter. The staves are then placed in a 
setting-up frame, which retains one end of the staves in 
position ; the barrel is then conveyed to a windlass machine 
which draws the other end of the staves together by means of a 
wire rope passed round them, and a hoop is then dropped over 
them. The barrel is then placed over a stove and heated inside, 
and then the hoops are forced on by a dressing machine. The 
next operation is performed on a working-off machine, where the 
exterior of the barrel is smoothed and the grooves and bevels for 
the reception of the heads are cut. The heads are jointed on a 
wheel and planed on one side only, and are then turned and 
chamfered. A machine is also shown for cutting shingles or 
barrel heads, and for punching and riveting iron hoops at one 
operation. Wooden hoops are still made by hand. The set of 
machines I have thus briefly described is for making light barrels 
for containing liquids, and will turn out 500 barrels per day with 
one man in charge of each tool. The tools for constructing 
slack barrels for solids and small kegs are upon the same prin- 
ciple with modified details. All this machinery is fully illustrated 
at pages 427, 430, and 431. 








THE EXHIBITION OF RAILWAY APPLIANCES 
AT THE CRYSTAL PALACE, 


THE second annual exhibition of railway gy may closed on 
Wednesday last, having been open for a week. The number of 
objects exhibited, and the number of attendants thereon, were 
smaller than last year, a considerable Pe orn of the models and 
other objects shown being at rest, and unattended, This is not to 
be wondered at when the expense and inconvenience of exhibiting, 
with often poor results, are taken into account. We were sorry to 
notice that exhibitors who did not send attendants to watch, as 
well as expound the qualities of, what they showed, were at sucha 
disadvantage. The tickets, ‘‘Do not touch,” were numerous 
enough, and in perfectly legible characters ; but or were, by not 
a few visitors, or rather let us hope, a few, utterly disregarded, to 
the serious detriment and annoyance of the exhibitors. It may be 
worth the cost for the Crystal Palace Company, when they invite 
contributions to such an exhibition as this, and obtain them, to 
tell off an extra policeman for the protection of the exhibitors’ 
property, otherwise they cannot expect their invitations to be 
accepted. 


Concerning many of the exhibits and exhibitors, it may be 
assumed with safety that they contributed we tre of courtesy. 
Such, for instance, as the London and North-Western Railway 
Company, by whom a number of fine models of carriages were 
shown ; Messrs. Saxby and Farmer, the signal engineers, who are 
too well known to need to come to such an exhibition in the hope 
of contracts; Messrs. Varley, as telegraphic engineers; and 
numerous others that might be named. 

The objects shown related for the greater i owe mainly, or exclu- 
sively, to railways, but a goodly number did not. Passing Saxby 
and Farmer’s stall, for instance, at the south end, the next that 
we reached was an assemblage of hand and machine tools, shown 
by Messrs. M. Selig, jun., and Co. These embraced a clever little 
iron planer, the Excelsior, that takes work 8in. by 4in.; wood- 
boring and iron-drilling machines, by which the hole can be made 
to any angle in one direction, or its opposite, also augers of various 
‘diameters for earth-boring, the cutting parts not unlike screw pro- 
pellers. One of the simplest and most useful tools they show is, 
probably, their belt-shifter, with which straps may be shifted with 
safety while the machinery is in rapid motion, without the work- 
man requiring to go near the riggers. This is accomplished by 
means of a pole with a whirling cone and convex collar at its end, 

There were several exhibits of railway appliances proper that 
merit special notice, intrinsically and as novelties. Among these 
is ‘Sykes’ patent lock and block electric signals for railways.” 
This invention has not been brought, we believe, into public notice 
hitherto, or submitted to the railway companies. The invention is 
illustrated by a complete model, including electrical apparatus. 
Its merits were explained very clearly by a signalman who has been 
working the system for twelve months at the Brixton junction of 
the Chatham and Dover line. His testimony is very strongly in 
its favour. Sykes’ lock and block system dispenses with reliance 
on the recollection of the signalman. The construction appears to 
to be simple, and the illustrations of lock and block shown by the 
model were perfectly satisfactory. 

The model of Mr. Attwood Brockelbank’s patent railway coupling 
was also exhibited successfully. Sterne’s automatic coupler, and 
Messrs, Reynolds’ safety apparatus for protection of points and 
crossings, were also shown—but at rest. 

One of the most popularly attractive items in the exhibition was 
the beautiful working model by Dr. Whyte, of Elgin, showing his 
system of electric signalling. The model consisted of a circular 
railway, about 6ft. in diameter, fitted with semaphores to represent 
four sections of railway, with electric communications complete, and 
the whole apparatus a miniature representation of the sample 
section of the Highland Railway, upon which the system has been 
su ully at work for some time past. Dr. Whyte claims for 
his invention that it provides an absolute block system by means 
of electricity without the intervention of any signalman, either on 
the train or on the road, and also a system of signalling from and to 
a train in motion to or from any station or cressing which itis approach- 
ing or leaving. Further, a complete electric communication between 
all parts of a train, whereby the engine-driver and guard can at 
once be made aware of the detachment of any of the carriages ; 
also a means of communication between guard and driver, and 
between mger and guard. The properties of signal blocking 
and signalling to and from the train in motion were satisfactorily 
Fre eres by the model. The train consisted of an engine and 
two carriages, with nevessarily short wheel bases. The electrical 
communications are effected by an ingeni arrang t of three 
insulated metallic plates or brushes attached to the engine, and 
metallic contact plates fixed at the side of the permanent way. 
Nos. 1 and 2 on the engine are metallically connected, and have an 
electric bell and battery in circuit ; Nos, 1 and 3 are also metallically 
connected, and have a battery in circuit ; there is also a stud on the 
engine terminated by a wheel for the purpose of depressing 
a lever upon the anent way. Each block consists of the 
following :—Liue contact plates to correspond with Nos. 
1 and 2 of the train apparatus. Attached to the end of each 
of these contact plates is an insulated metallic wire ; the wires 
proceed to a semaphore with which they are connected, and 








when the semaphore is raised become metallically united and sd 
connect m 'y the line contact plates through the insulated 
wires. A semaphore is placed by the side of the permanent way, 


at a sufficient di advance of the line contact plates 
allow the driver to pull up before he arrives at the semaphore. A 
lever is placed so as to be acted on by the wheel at tie end of the 
stud of the train apparatus. When this lever is depressed by the 
passing train the semaphore is raised and locked at danger. At 
some <listance in front of the semaphore and lever are two insulated 
lock contact plates, placed to correspond with contacts 1 and 
3 of the train a us. Attached to the end of each of these 
aa an insulated wire which proceeds backwards to the 
lock in rear, where both are attached to an electro magnet in the 
semaphore lock. The commngenents are ingenious and 
and their result is a system by which the trains work the signals, 
blocking the stations they and unblocking those that they 
have left clear behind ; no rignal is unset until another is set, and 
every signal, when at danger, is guarded by the audible signal 
given te an approaching train, and is thus virtually double; and 
no train can enter a station without the ission of the master 
in charge. This ingenious is well worth the study of all 
interested, electricians as as railway authorities. Dr, Whyte 
exhibited also an ingenious automatic brake that acts instanta- 
% ve diay to f " signal! 

’s apparatus for fog-si ing is interesting and ingenious, 
its object — to enable the man in the signal box to work both 
lines without leaving his box. This is accomplished by serving the 
rails with fog-signals carried by short T plates projecting from an 
endless chain. The inventor states that if his system had been in 
operation the Abbots Ripton accident would not have occurred 
through the signalman not having time to place fog-signals on the 
metals, which could have been supplied by this system in three 
seconds, It may also be worked by fog-men, and obviate the 
danger incurred by laying fog-signals in the ordinary manner. 

tr. W. H. Lascelles had a curious display in his railway and 
tramway sleepers of concrete. For durability—barring accidents— 
they would doubtless prove superior to creosoted timber, but other 
qualities have, of course, to be taken into consideration. To 
increase power of resistance to the hammering action of trains, Mr. 
Lascelles proposes that lengths of iron should be embedded in the 
heart of the railway sleepers ; and to abate rigidity he proposes to 
bed the chairs on elastic packing. How the chairs are to be 
fastened to the concrete sleepers does not appear, or what bearing 
this item is to have on the cost, which, by the way, is brought out 
at 3s. 3d. per sleeper, weight 206 lb. For street tramways the 
concrete ys ome seem well adapted, and their use likely to secure 
important advantages. Mr. Lascelles exhibits also an adaptation 
of his patent concrete slabs to railway stations, a use for which 
they are well-fitted, and in which they will the advan 
of enabling those who use them to erect rapidly cheap and durable 
structures. 

Among other exhibits worth notice were a ervy fine display of 
railway and other lamps by Mr. J. Cowdy, his Westlake’s patent 
lamp an excellent example; a number of beautifully finished model 
engines and machines by Mr. ood ; Bristow’s gas com- 
pressor; Hill’s efficient carriage window holder, &c, Of the whole 
a it may be said that it was much more interesting than 
extensive. 








OUR AUSTRALASIAN COLONIES AND CLYDE 
SHIPBUILDING. 
(From our Glasgow Correspondent.) 

A Most interesting gathering took place on Friday evening last at 
the Royal Hotel, Glasgow, when about 60 gentlemen, most of them 
connected with our Australasian colonies, dined together, under the 
presidency of Sir James Fergtisson, late Governor of New Zealand. 
Of those present a considerable proportion are having vessels built 
just now on the Clyde, and it came out that there are no fewer 
than sixteen steamers in the local yards at present being constricted 
for the colonies, and representing a value of at least half a million 
sterling. Mr. William Denny, shipbuilder, Dumbarton, gave as the 
principal reason for the present depression in the shipbuilding trade 
that during the last ten years enormous advances had been made 
not only in the economical sailing but in the form of the 
vessels, and that a ship of a given gross tonnage and a given speed 
now carried exactly double the cargo and many more passengers 
than a ship of the same tonnage and speed did a dozen years ago. 
Shipbuilders had really forgot the rate at which they were advanc 
ing, and had over supplied the world with tonnage, and this over 
supply would fight against them, he was perfectly certain, for at 
least a year and chal oh But two-thirds of the tonnage now 
building in his yard was for New Zealand, and from the reports he 
heard from the colonies, he believed that the orders from thence 
would enable the shipbuilders to pass through the period of depres- 
sion, and that at the end of the time he had mentioned there would 
be a return to the future prosperity of the Clyde. These views and 
statements were fully endorsed by other gentlemen present. In 
order to give an idea of the extent to which we have in recent 
years drawn on shipbuilding orders from the colonies, I select the 
following list of steam vessels built by one firm, Messrs. Thomas 
Wingate and Son, of Whiteinch, Glasgow, for Australia :— 





Victoria, 70 tons, paddle, sailed out .. ee 1851 
Queen, 131 tons, screw, steamed out rw 1853 
City of Hobart, 362 tons, screw, steamed out 1854 
Boomerang, 325 tons, screw, steamed out . 1854 
Geelong, #0 tons, paddle, sailed out .. 1856 
Murray, 180 tuns, paddle, sailed out.. .. + 1866 
Emu, 50 tons, lighter, sent out in pieces.. .. 1866 
Helen McGregor, 120 tons, screw, sailed out .. 1806 
ae 50 tons, lighter, sent out in pieces oe 1866 
Gipsland, 100 tons, paddle, sent out in pieces + « 1867 
Rob Roy, 340 tons, screw, sailed out.. .. .. «6. «+ eo 1867 
New England, 450 tons, screw, sailed out 4 18€9 
Ringarooma, 1100 tons, screw, steamed out .. .. 1875 
Arawata, 1100 tons, screw, steamed out... .. «. «. «+. 1875 
The Clerame, 1000 tons, twin screw, two steam launches 

on board, steamed out .. .. oc os os 08 oc oe 1878 
Julia Percy, 600 tons, screw, small paddle tug on board, 

. .) . rarer rer eer ae 
Groper, screw steam dredger, Queensland, steam launch 

mn weer, shennan ONS <.:66: on) we (Se Fen) do oe SOM 
Waitaki, 400 tons, screw, to steam out 1876 
Wanuka, 500 tons, screw, to steam out si 1876 
Kaputai, 120 tons, paddle, tosailout .. .. 1876 


The three last-named vessels are at present on the stocks, 





z 





SouTH KENsIncTon MusEuM.—Visitors during the week ending 
June 3rd:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,384; mercantile marine, building 
materials, and other collections, 8240. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 4584 3 
mercantile marine, building materials, and other collections, 1951. 
Total, 25,159. Average of corresponding week in former years 
13,362. Total from the opening of the Museum, 15,171,970, 


MeEtHon oF LAcING A Heavy Bext.---N. H. E., of Croton, N.Y., 
writes as follows to Leffel’s Mechanical News:—‘‘ Perhaps some of 
my brother millers have been bothered with lacing up a thick heavy 
belt, and have it break apart in a week or ten days and could not 
find out the reason of its doing so. Let me give my experience 
through your paper: I have a thick wide iden belt, 18in. wide 
and }in. in thickness, ‘rhe first time I used it I put the two 
extreme ends together and laced with good strong leather, but it 
gave out in a few days. I then tried again with no better success 
—and not being satisfied kept lacing it with different kinds of 
leather, and spent a whole year in that way. At last I tried this 
way, leaving the two extreme ends about lin. apart, I laced with 
good horse hide, such as I used in the first place, and I accomplished 
all I desired.’ My belt has since been in use over a year and I have 
not had to repair it in the least, 
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RAILWAY MATTERS, 


Ir is announced that the Government will soon call for proposals 
for the immediate excavating and grading of that portion of 
Thunder Bay Branch Pacific Railway extending from Cross Lake to 
Rat Portage ; also for tracklaying on a portion of the same branch. 

Tue Erie Railway, by the laying of the third rail between 
weet and a = be apes nant on the 22nd, free 

of a tolerably s and extrem icturesque ug! 
iets from the West to Philadelphia, and will be able to com 
for Philadelphia business, which it could never do before. It is 
intended to run passenger trains through from Buffalo to Philadelphia 
during the World’s Fair at least, for which a considerable c is 
expected, 


On Wednesday a portion of the tunnel under the Hog’s Back, 
immediately outside Guildford station, fell in. A train was in the 
tunnel at the time, but by the watchfulness of the driver, was 

ulled up short of the cl end, The débris has been removed, 

ut the tunnel is pronounced unsafe for the present, and passen- 
gers by the South-Eastern, the Portsmouth Direct, and the 
Horsham and Guildford lines, are conveyed over the Hill in 
vehicles provided for the purpose. 

EXPERIMENTS in electric lighting have been continued at the 
Northern Railway station, Paris. We hear that the Northern 
Railway Company will, if these trials are satisfactory, light the 
arrival station by electricity. This building encloses a space of 
300,000 cubic metres. For this purpose four electric lights will be 
used, rather more powerful than the one used in the luggage rooms 
and the custom house, which is employed from 5 o’clock till mid- 
night. At the trials of which we , & Gramme machine was 
being tested, giving a light equal to 100 jets of gas, consuming 150 
litres an hour, At the factory of MM. Sautier and Lemonier, 
experiments have lately been made with the photometer and dyna- 
mometer, the results of which show that this powerful ine 
gives a light equal to 1850 Carcel burners. The equivalent con- 
sumption of oil would be 71 kilogrammes an hour ; of gas 194 
cubic metres (equivalent to 650 kilogrammes of coal). The cost of 
the electric light is about one-hundredth part that of oil. 

Ar a recent meeting of the Civil and Mechanical Engineers’ 
Society Mr. R. M. Bancroft, of the engineer staff, Great Northern 
Railway, and senior vice-president of the society, gave the follow- 
ing particulars of a covered goods van, which was made complete, 
by the Ashbury Rolling Stock Construction Company, in one 
working day :—All the ironwork, bolts, axle-boxes, wheels and 
axles were manufactured from pig iron, and the wood-work cut out 
of the log and deals; 4 tons 5 cwt. of pig iron, four logs of teak 
wood, and twenty-six deals were the materials from which the 
work was done. The work commenced at 7.15 a.m. and was 
finished at 6.35 p.m.—eleven hours twenty minutes—and the van, 

uite complete, was then loaded with ordinary merchandise and 
orwarded to London by seven o'clock ordinary goods train. It 
was. unloaded next ae, at King’s Cross station, and then 
conveyed to the Exhibition building in South Kensington, where 
it arrived by ten o’clock in the forenoon, or within twenty-seven 
hours of the time when the work was first begun. 

THE new branch which the Great Eastern Company is about to 
make from the main line to the Alexandra Palace was commenced 
by the contractor, Mr. Ridley, last week. The line commences by 
a junction with the Edmonton and Hertford section of the main 
line, at a point between Stamford-hill and Tottenham, near the 
Stamford-hill station, and close to where the Tottenham and 
Hampstead line intersects the Great Northern line, It then passes 
in a north-westerly direction between the company’s main line and 
that of the Great Northern Company, leaving Hornsey to the 
south, and for the present terminates at Wood-green, near the 
station of the Great Northern Company. The Great Eastern 
Company themselves will have a-station at Wood-green, from 
which access to the Palace will be had, but the intention is ulti- 
mately to carry the line forward into the Palace grounds, and to 
the present station on the north side, by continuing it from Wood- 
green in a westerly direction, skirting the north side of the park, 
thence curving to the south, and forming a junction with the 
Finsbury and Alexandra Park branch of the Great Northern Com- 

any, at the south-west side of Muswell-hill. That portion of the 
fine which has just been commenced is a little more than two 
miles in length, about one half of which will be in a cutting and 
the remaining portion on an embankment, The new branch will 
not only place the Great Eastern line in direct communication 
with the Palace from the Liverpool-street station, but also with 
their several main-line stations in the north-east, 


TuE visit of M. Léon Say to London, says the Globe, is asserted 
by some of the French papers to have hael for its principal object, 
not the pleasure of attending the festival of the political econo- 
mists, but the more practical task of inspecting the metropolitan 
railway systems. In conjunction with M. Ferdinand Duval and a 
deputation of French officials and engineers, eight in number, the 
Minister is said, by the Paris Zcho, to have prepared a report on 
the subject, and already submitted the same to the Municipal 
Council. The ultimate object in view is the construction in the 
French metropolis of a subterranean railway which shall much 
more nearly resemble those working in London than does at 
present the old Ceinture. The Municipal Council is said to have 
received very favourably the recommendations of the commission, 
and to be prepared to use all exertions to get the works completed 
in time for the opening of the Exhibition in 1878. If the Hecho is 
rightly informed, the plan which is most likely to be adopted is 
that of a member of the commission, and is based on an entirely 
different principle from that which was adopted here and in the 
Ceinture. The system is, in short, one of straight instead of 
circular lines of communication, and the points to be ted 


NOTES AND. MEMORANDA. 

A VARNISH for small or large metallic articles can be pow. 
says the Industrie Bldtter, in the following manner. Finely pul- 
verised gum sandarac or mastic (the latter, however, is too expen- 
sive for some uses) is dissolved in strong potash lye until it will 
dissolve no more. The solution is diluted with water and precipi- 
tated with a solution of a copper salt, either sulphate or acetate. 
This green precipitate is ed, dried, and dissolved in oil of 
t tine. This produces a green varnish which does not ch 
under the effect of light, and will be useful for ornamental iron work, 

THE aggregate quantity of anthracite coal mined in Pennsylvania 
to May 6 this year was 4,969,318 tons, as compared with 4,044,000 
tons in the corresponding period of 1875. The Mining Journal says 
that the aggregate quantity of bi ous coal mined in Pennsy:- 
vania to May 6 this year was 1,042,321 tons, against 977,735 tons in 
the corresponding period of 1875. The entire coal movement of 
the current Pennsylvanian coal year thus far has accordingly been 
6,002,459 tons, against 5,021,735 tons in the corresponding period 
of 1875. The movement of coal over the Northern Central Rail- 
road last year amounted to 1,077,121 tons, against 762,023 tons in 
1874; the total deliveries to Baltimore last year were 267,935 tons, 
showing an increase of 61,217 tons as compared with 1874. In the 
course of 1875 the Northern Central Railroad Company laid down 
6623 tons of steel rails wpon its system, the whole cost being ch: 
to revenue. American rails are quoted at the works at 40 to 45 dols. 
per ton currency; old rails have made 224 dols. to 25dols. per ton. 

SomE interesting information respecting counterfeit coins is to be 
found in the report of the Deputy-master of the Mint just issued. 
It seems that —, gold coins half-sovereigns and among silver 
coins florins and shillings are those most frequently counterfeited, 

robably because it is found by experience that coins of these 
SCecesinations excite the least attention on the part of the public. 
One form of counterfeit principally met with in America consists of 
the shell of a coin only, the whole of the interior having been 
adroitly removed, and a by base metal; but the only counter- 
feits which can be considered really successful imitations are those 
of gilded platinum, which contain a small percentage of copper, 
and are sometimes provided with a rim of pure gold. ese 
counterfeits, which have a good “‘ ring,” and are of correct weight, 
are not easily detected, and pass freely from hand to hand until 
the removal of the gold by wear discloses the platinum beneath. In 
most cases, however, the best test of a coin suspected to be counter- 
feit is to weigh it against a piece of the same denomination which 
is evidently genuine. The instrument commonly called a ‘‘detector” 
and used for bending coins affords no proof that a piece is not 
genuine, and is rendered illegal by the Act 16 and 17 Vic., cap. cii., 
passed in 1853, ‘‘ to prevent the defacing of the current coin of the 
realm.” The ordinary test of “‘ ringing ” a coin before receiving it 
is not more conclusive, as genuine coins may easily be rendered 
**dumb” by a crack, and, indeed, are especially liable to become so 
if subjected for a length of time to the practice in question, 

TuHE following note on the effect of different indentations on 
iron and steel is from the Polytechnic Review :—The fibrous cha- 
racter of forged iron and steel is an essential element of its strength 
when exposed to torsion, or to extension by longitudinal strain. 
It is important, therefore, that the continuity of the fibres should 
be as little disturbed as may be in fashioning these materials for 
places where they will be subjected to these strains, It has become 
the practice with all good workers to forge to gauge, so that but 
little is left for the machinist to do—merely a light chip in the 
lathe or planer being sufficient to make a fit, Car-axles, crank- 
pins, journals, &c., are generally forged almost to finish-size, and 
the sides of the bearings made curved instead of having a square 
off set. By this means the fibres are not ruptured or cut through, 
but merely bent or deflected from a right line. When, however, it 
is necessary to cut these fibres, it — to be a matter of con- 
siderable importance what is the form of the indentation if the 
element of strength is to be taken into account. If a bar is turned 
in the lathe with a V-shaped tool, making one complete cut around 
it, the bar may be broken with much less force than if a cut of the 
same depth is made with a round-nosed tool; and when a square- 
nosed tool is used, the fracture, when the bar is broken, will be 
sure to occur at one of the corners, and not in the centre of a cut. 
Several theories have been suggested to account for these differences; 
some of the hypotheses appear plausible, but none of them have 
been demonstrated, The facts, however, remain undisputed. In 
the case of a blow, as from the edge of a chisel, a concentration of 
the vibration at that point may have the effect of injuring the 
cohesiveness of the fibres to a depth much below the apparent 
depth of the cut; but this theory is not applicable to the condi- 
tions of the lathe trial. 


THE following note on the “ Detection of Adulteration in Wine 
by means of Absorption Spectra” is given by the Scientific American. 
Professer H. Vogel states that the simplest method of detecting 
adulteration in wine, especially in regard to the colouring matter, 
is by means of the spectroscope. The apparatus required is as 
inexpensive as the operations are simple. Professor Vogel employed 
for the purpose a pocket spectroscope which cost in Berlin 36 mark. 
The instrument is first directed towards the blue sky, or to its 
reflection in a mirror, clamped in a horizontal position in a retort 
holder, and the slit closed until the principal Fraunhofer lines, C, 
D, E, F, G, and a few intermediate lines are distinct. The liquids 
to be studied are put into square white bottles about 0°30in. thick, 
and placed before the slit. It is well known that many substances 
of similar colour have produced very unlike absorption spectra, 
while others, which are very different chemically, have very similar 
absorption spectra, like chloride of iron and tincture of iodine, 
These facts are no objection to spectral analysis by absorption. It 
— analysis by polarisation, which cannot be employed for 





will naturally be the principal stations, all of which lie rather far 
away on the outskirts of the city. Thusone road would lead from 
the Montparnasse station of the Western Railway to the terminus 
of the Northern Railway in the Rue Lafayette. Another from 
St. Lazare to the Orleans terminus; and a third, from Neuilly, on 
the Ceinture Railway, to the Vincennes terminus. Of course one 
or more of the lines would pass beneath the bed of the Seine 
and all or many of them would be united in a grand cen 
terminus, the situation of which is expected to be near the Louvre, 
Tue Culm Valley Light Railway, which branches off from the 
Great Western line at Tiverton Junction and terminates at 
Hemyock, a run of seven miles, was opened for traffic last week, 
The making of this line is rather a new feature in railway exten- 
sion. It was projected about four years ago by Mr. C. Pain, of 
London, who conceived that something in the shape of a steam 
tramway, which might be laid down at a very small cost, was the 
form of extension best suited to the requirements of thinly- 
inhabited rural districts. He submitted his scheme to Mr. Ellis, 
then a director of the Bristol and Exeter Railway Company, who 
warmly — it. The original estimate of the cost was £3000 
per mile, but the land could not be obtained for the estimated 
sum, the Board of Trade required the works to be of a much 
more substantial character than was at first contemplated, while 
other causes, such as the failure of the contractor and the high 
rice of iron when the contract for the metals was made, helped to 
increase the expenditure, Notwithstanding all this a good narrow- 
uge railway, with comfortable stations, and sidings to accommo- 
ate local manufacturers, has been constructed ata cost of about 
£6000 per mile, a figure which is coe o low compared with 
the cost of other branches in the West ‘england. The Great 
‘Western Company is working the line under an agreement, by 
which the Culm Valley Company will get 50 per cent. of the 
receipts on the branch, and a rebate of 5 per cent. on the traffic 
on a certain of the Great Western system. The line follows 
the windings of the Culm throughout the greater part of the route. 
There are stations at Uffculme, Culmstock, and Hemyock, and 
sidings at Cold Harbour and other places for the accommodation 
of large serge and flour mills, 





; but where it can be used, it is invaluable. Analysis 
by the absorption spectra, of course, assumes various spectra to be 
known, «nd here stands a serious barrier in the way of its present 
extensive introduction, namely, the maps of absorption s; i 
which are insufficient and incomplete. Drawings made in the 
ordinary manner are incorrectly reproduced by the lithographer or 
engraver, and rendered still more imperfect by the colouring applied. 
For this reason Dr. Vogel employs the graphic method as follows : 
Upon a horizontal line or abscissa he erects perpendi to repre- 
sent the chief Fraunhofer lines, and represents the absorption of a 
iven substance by a curve, the height of which increases with the 
intensity of the absorption, The absorption bands of the most 
important colouring substances lie between C and F; those which 
lie beyond C — sunlight for their study, which is not always 
to be had, and hence they are useless. At the request of several 
wine dealers, Professor Vogel has investigated and published the 
absorption spectra of pure and coloured wines. = = 
specimens of the following sorts of red wine were obtained from 
reliable sources, namely : user, Burgundy, Nuits, Cote 
d’Or, and Bordeaux. Although they differed in age and intensity 
of colour, they give the same a Pure concentrated wine 
absorbs the whole spectrum to the orange. Dilute wine destroys 
the dark blue almost entirely, allows the light blue to pass, but 
absorbs the m and yellow green, and stops at D, while red goes 
through une’ ed. ‘Tartaric or acetic acid darkens pure wine in- 
considerably. Ammonia changes the colour of wine to a dark grey 
mn, and makes it much more opaque, so that in must be strongly 


iluted in order to obtain the , Which is totally different, 
Indigo and blue are strongly absorbed ; the tion sinks towards 
the m and is least in the yellow and orange, but exhibits a faint 


band in the orange. By lamp light, the absorption of alkaline wine 
is scarcely perceptible. The spectral reactions of the sul 

empl to colour wines are =~ different. Those colouring sub- 
stances which are objectionable to the taste, but not injurious to 
health, give reactions very similar to those of red wine. The juice 
of eens Soe cherry, and elderberry, and extract of mallow 
blossoms absorb nearly the whole spectrum. For this reason it is 
perferable to add one part of tartartic acid or of ammonia to ten 
parts of the juice, , 


MISCELLANEA. 


THE manufacture of field pieces at Vienna on the Uchatius 
system has been attended with such successful results that it is 
intended to proceed at once with the construction of guns of 
larger calibre of the same bronze-steel material, 

DrREcTIoNS have been received at Portsmouth for some 

of different patterns to be fitted te the British target chip 
Nettle, with a view to ascertain which form is the most suitable 
for protecting guns’ crews against the fire of small arms. 

HERACLINE is the name given to anew blasting powder, invented 
by Dickheroff, and which has been tried with success in the coal: 
mines of France and Austria. It is com of picric acid, salt- 
 aayrd nitrate of soda, sulphur, and sawdust. The gases produced 

y its combustion are not injurious, it is claimed, and it burns 
comparatively slowly, so that it only tears apart the masses blasted, 
but does not hurl them violently about. 

THE Western Union Telegraph Company have begun the work of 
laying the telegraph wires in New York underground. Experi- 
mental sections, made of iron pipes of a capacity of 125 wires each, 
are being placed in position, between the Cotton Exchange, the 
Telegrap: Company's buildings and other points. At the same 
time, pneumatic tubes for the transmission of written messages by 
the air blast are also being located on the line of the telegraph 
pipes. The pneumatic tubes are made of brass. . 

THE endeavours recently made to extend the use of German 
coal, and particularly in the German navy, have been so far suc- 
cessful, says the National Zeitung, that the German armour-plated 
vessels in the Mediterranean are to be supplied with coal from the 
Ruhr district. The coal will be supplied via Antwerp to Salonica, 
as the freight from Hamburg would be nearly half as much again 
as from the Belgian port. The experiments on the comparative 
merits of German and English coal, which the German Admiralty 
has been induced to make, are now being carried on in Wilhelms- 
haven, in the presence of representatives of the pitowners, The 
reduced coun de of one pa per cwt. permile—about 4d. per 
ton per English mile—has been introduced for despatches to Piel 
as well as for Wilhelmshaven. 

THE Foochow Herald says :—“The gunboats Fuh Sheng and 
Chien Sheng, which recently arrived from England, are still under 
British colours, owing to the refusal of the native authorities to 
pay the balance of purchase money. A trial trip was made on the 

7th of March. Both vessels started from Pagoda anchorage at 
about 11 a.m., and anchored at Sharp Peak—awaiting a Chinese 
gunboat which conveyed a party of native officers and Euro) 
employés of the Arsenal to witness the firing of the guns, which 
rumour had previously told them would be impossible without 
shaking the its to pieces and causing every one on board 
to be drowned. However, the Chinese gunboat being present, 
no doubt to pick up the unfortunates in case of such a catastrophe 
—- the Chinese deputies, with their Europear ions, 
vent on board, though among the Chinese cou!d be seen 
not a few rather uneasy faces until after the first gun was fired. 
ye good practice was made with the guns, but the Chinese object 
to the mounting of the guns. They were ordered to work on a 
pivot, and they can only be fired straight ahead. Another trial 
trip is to be had soon, with a view to settling the dispute. Should 
this fail, the gunboats will. the Herald understands, be ordered to 
Hongkong for sale on account of the contractors. Another gun- 
boat was launched from the Mamoi Arsenal on the 28th of March. 
The Heraid is informed that this vessel has been designed and 
built entirely by Chinese, without any foreign aid whatever.” 

THE Pall Mall Gazette thus concludes an excellent article on 
‘The Deeper Causes of the Coriimercial Distress :’—‘‘The three 
years of distress have cured effectually the undue conversion of 
floating into fixed capital. They have purged away most of the 
abuses and excesses of credit; but they have not yet brought down 
the cost of production to a point which tempts capital by reason of 
cheapness to rely upon the prompt and response of con- 
sumption. Still, rapid progress is being made in that direction. 
The losses of manufacturers, merchants, dealers, and tradespeople 
have become so general, and the lessened dividends upon all 
capital invested in joint-stock companies have so seriously impaired 
large classes of incomes, that the process of correction is now at 
work with accelerated force. During the present year all attempts 
of trade unions to resist reduction of wages have been more or less 
defeated, and the decrease of employment has enabled the masters 
to get rid of the less efficient hands and thus amend somewhat the 
circumstances of production. Emigration to the United States 
‘and Canada is almost stopped, and steamers from New York bring 
to Liverpool weekly hundreds of artisans in.search of work in the 
old country. Moreover, in particular directions the competition 
of Belgium and Germany has become active in some trades in this 
country hitherto wholly native. Added to all these correcting 
influences there is the effect of sharp necessity all over the com- 
mercial world compelling retrenchment, contrivance, and extra 
work. We see already the effects of these efforts in the fall of the 
rate of discount in this and other countries—a fall so far due less 
to surplus income than to lessened trade; but still a significant 
fact as indicating that we have already reached the first positive 
stage towards the -zheapness of dities—namely, the cheap- 
ness of borrowed money. The results of the coming harvest in 
Europe and America will ely determine the further duration 
of the distress. Scarcity in this and other countries would render 
the winter of 1876-7 memorable as one of gloom. Abundance, on 
the other hand, will at once establish c — in the prime 
necessaries of life, and therefore liberate for the purchase of other 
things scores of millions of small fractions of wages and income 
— in their obscure way make and sustain the markets of the 
world,” 

Ar the put moment, says the Echo, may be witnessed 
po Pee t! — operation he killing the goose —— lays the 
golden eggs. Very few e were sanguine eno’ to su 
that the six or eight million jollars which were ait the ener 
nial Exhibition could ever be repaid by its profits. Vienna showed 
that the day for big surpluses, or even any, from a “‘ World’s Fair” 
was something of the past. But most sensible people thought that, 
warned by the fate of the Austrian Exhibition, care would be taken 
that visitors should not be frightened ear, 4 the extortion of tho 
harpies of the City of Brotherly Love. at is, however, not the 
case. The people of Europe are not hurrying over to the placid 
Pennsylvanian town, and the native American only visits Fair- 
mount-park to return to his homie at the earliest possible date. No 
wonder ! Fifteen dollars for ‘‘a light lunch” for five, without wine; 
a dollar for a twopenny salad ; ninety-five cents for a cup of coffee 
and two cakes; or six dollars for a lunch which in any city in 
Europe, London included, could be got for half-a-crown, is enough 
to frighten away even Americans long accustomed to “‘ war prices.” 
The foreigner oly looks upon these charges as an tg to 
fl After 








f 
eece him. aving had a chance to see half-a-dozen ibi- 
tions in Europe within twenty-five years, anyone of them — 
as good as that in Philadelphia, he has no desire to prolong his 
residence in the latter city merely to fill the pockets of the hotel- 
keepers. He goes away as soon as possible, and writes to his friends 
at home to delay their visit to America till a season more conve- 
nient than the Centennial year. One by one the illusions of the 
Philadelphians are di ing into thinair. Di le as the 
ing to the fact that the ‘* World’s 


feeling must be, they are a’ 
Fair” in their is rather a failure. It is conducted in a narrow, 
local spirit, wl has foreigners and Americars alike. 


To use the words of the te York Herald, ‘‘ What was to have 
been a great national exhibition of skill, genius, energy, and taste, 
threatens to become a county fair. The only way to save it is for 
some strong man in the man it to take hold of it, bring order 
out of chaos, stop abuses, eliminate the narrow, selfishspi 

the Exhibition from degenerating into a mere ad: scheme, 





and make it what it was inte: to be—a world’s Exposition in the 
largest sense of 


the term.” 
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BOULT'S MOULDING MACHINE AS USED FOR SURFACE MOULDING AND PANELING, 


BURT'S SHINGLE MACHINE. 
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PHILADELPHIA EXHIBITION—WOOD-WORKING MACHINERY. 


MACHINE FOR DRE3SING ITEADS OF ALL SIZE3. 





















CUTTER. 


BOULT’S CARVING AND MOULDING MACHINE. 





SURFACE CUTTER. 


CHUCK. 


DETAILS OF MOU! DING MACILINE. 


FIG.L-PATTERN FOR GUTTINC. 
PANEL. 


GREENLEE’S DOOR AND BLIND RELISHING AND MORTISING MACHINE. 
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PHILADELPHIA EXHIBITION—CASK-MAKING MACHINERY. 
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USSING TIGHT AND SLACK BARRELS. 
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ON THE ACTION OF WATER FLOWING 
THROUGH. A NOZZLE.* 
By Mr. James BROWNLEE, 
No. L 


1. There is, perhaps, no engineering question which has received | ‘There is, 
with irate ed do tee Aaceeet. |e 
80 as ow 3 y experi- 
ments, however, which have been made with the view of deter- | 
i Geo dioienp « viedly Sie See eS 
nozzle with a di i we been very 
Rese ate oe on eee eek ty bash the vale 
has been determined when the water is discharged into a space 


i 


limited, but there are no e 


the pressure is above that of the atmosphere. 


eat 


2 


‘erence between the internal and external 


inside head or pressure. 
limits that thisis true. When, for exam % 

of four atmospheres flows through the nozzle (Fig. 2, Plate IX.). 
into a pressure of three atm: 
which would be generated by a pressure of one atmosphere when 
flowing into the best possible vacuum, 


It is generally conceived that the velocity depends upon the 

pressuresonly, and that 
an augmentation of the external resistance or outside pressure has 
the same effect in reducing the flow as a similar lowering of the 
It is only, however, within restricted 
water under a pressure 


the velocity is double of that 


to the ancient ,and was used : é rr 
drawing off more water the public than they paid for. 
The same fraudulent artifice is said by Mr. James R. Napier to be 


| at present practised in New York, where the price charged for 






water is in to the area of the delivery ipe. 

, no instance, unless it be Mr. Eiionteeste exca- 
the action of the diverging outlet has been so 
advantageously and successfully utilised as it is in the ejector- 
condenser of Mr. Alex. Morton. ‘ 

5. In the course of last winter some very instructive and inte- 
resting experiments were brought before the Philosophical Society 

the inventor. In these experiments it was shown by Mr. Morton 
that a vacuum little inferior to that in the b ter was produced 
at the throat of the ejector by the of water under a pres- 
sure of 2}lb. per square inch, which corresponds toa flow from 
174 lb. absolute pressure, into 15 1b., with a vacuum between those 
pressures. The pressure which first falls from — to — 
when the water acquires a velocity of about 50ft. per second— 
should again rise to 174 Ib. before current could be deprived of 
motion, provided no loss of motion was occasioned by friction ; 
but as the pressure re-ascends to 15 1b. only, 24 Ib. re its the 
frictional of energy in ing water through the tube at a 
velocity of about 50ft. per second, being one-seventh of the initial 
absolute head or pressure of 17} lb. 
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». In some old works on hydraulics, it is mentioned that, when 
the discharge is not into the atmosphere, but into a vacuous space, 
the expanding outlet has no influence in either increasing or dimin- 
ishing the discharge. This is obviously correct. As this mouth- 
piece is only a means of utilising the energy of the current, and 
causing the acquired momentum of the water to be expended in 
repelling the external resistance, and thereby reducing the pressure 
at the throat of the nozzle, this adjunct can have no influence 
when there is no external a eric pressure or other resistance 
to be repelled. 

4. The jet pump of Professor James Thomson is perhaps the 
first practical and successful application of the diverging mouth- 
piece to any useful purpose, 

In describing his invention to the ting of the British Associa- 
tion at Belfast, over twenty years since, Professor Thomson said :— 
“The action of the jet emp depended upon two principles. One 
js the same as that of the steam blast used in locomotive engines 








* Institution of Engineers and Shipbuilders in Scotland, 








6. If, then, the frictional loss is in proportion to the square of 
the velocity, the flow of water from 35 lb, absolute pressure into 
30 lb., should—through the tube (Fig. 2)—be the same as when 
discharged into a vacuous space ; or the velocity from 70 Ib. into 
60 would be about 100ft. per second, and could not move faster 
although this 601b. of back pressure were entirely removed. These 
statements are, however, only deductions, which were thought 
consistent with Mr. Morton’s experiment, and not discordant with 
mechanical science ; but not finding that similar views had ever 
before been propounded, the hypothesis suggested required con- 
firmation. 

7. A series of experiments were, therefore, commenced in April 
last, and continued at intervals up to August. The arrangements 
made for those experiments are represented in Fig. 1. 

By opening the tap A, Loch Katrine water was admitted into 
the pipe P. The pressure of this water at the City Saw Mills, 
where these experiments were made, was found to be about 35 Ib. 
per square inch above the atmosphere. In now partially openin 
the tap B, water was admitted into chamber C, whence it passed, 


So tice, tube (a rem section ry 5 is se ete 
chamber D, thence through en open), 
finally escaped into the atmosphere at the end of the pipe q 
Pressure gauges Nos. 1 and 2 communicated with chambers C and 
D, and indicated the pressure of the water before and after pass- 
ing through the nozzle. A small brass tube, t, with sto k and 
—— é, as shown, communicated with the throat of the nozzle 
and the top of a mercurial glass tube, V, by which the pressure or 
vacuum at the throat of the nozzle could be observed. 

8. With a pressure in chamber C of 30 lb. above the atmosphere, 
as indicated by gauge No. 1, and the outlet tap E, opened so far 
only as to allow the pressure in chamber D to fall to 25°5 lb., as 
indicated by pressure gauge No. 2. It was then observed that the 
mercury stood at the same level in both limbs of the vacuum glass 
tube V, thereby showing that the pressure at the throat of the 
—_ was neither above nor below the pressure of the atmo- 
sphere. 

We have thus at the inlet end of the tube in chamber C a pres- 
sure of 301b. Then forward lin., at the throat of the tube, 
neither pressure nor vacuum ; but onward another 5jin. at the 
outlet end of the tube, when motion is arrested, the pressure again 
rises to 25°5 lb. above the atmosphere in chamber D. 

9, This, it will be observed on referring to Table I. on next page, 
is entered as Experiment No. 1. 

As 30 Ib. per square inch corresponds to a head of 69°24ft. of 
water, those figures are both entered in the second column of the 
table as the pressure above the atmosphere in chamber C. In the 
second column is entered the pressure in chamber D in pounds per 
square inch, and also in feet of water, 58°85ft. of water correspond- 
ing to 25°5 lb. In the fourth column is entered the difference 
between the inside and outside pressure, which, as noted in the 


first experiment, is 4°5 Ib., co nding to 10°39ft. of water. 
In the ninth column is en’ the vacuum at the throat of the 
nozzle in inches of me and also in feet of water, lin. of 


> 
me: corresponding to 13°6in. of water; but as in this experi- 
ment there was no vacuum, the figures are here 0°00, While the 
water was thus flowing through the nozzle from 30 1b. pressure into 
25°5 Ib., and aes | neither pressure nor vacuum at the throat, 
the narrow-mouthed bucket F was, at a determined instant of time, 
put under the outflowing current, and was found to fill to the lip in 
exactly 54seconds, as entered in the fifth columnofthetable. With- 
out describing the method, it may suftice to say that the time occupied 
in filling the bucket could readily be determined to within less than 
one-fourth of a second, The bucket (at 60 deg. Fah.) held 478 lb. of 
water, which corresponds to the weight of a prism of water 2°300 X 
478 = 109 “92ft. in length and lin. square. Then, as the diameter of 
the nozzle at the throat, as carefully measured by an accurate 
instrument constructed by Mr. J. White, Union-street, was 


*1982in., or eH square inch in area, the water contained in the 


bucket would correspond to a prism 32°41 x 109°92 = 3562°5ft. in 
length, with a diameter or area of that of the throat of the nozzle, 

‘o find the velocity of the water in feet per second, we have, 
therefore, only to divide this constant number (3562'5) by the time 
in seconds required to fill the bucket, and in dividing 3562°5 by 
54 we have 65°97ft. per second (entered in col. 6 of the table) as 
the velocity with which in this experiment the water passed the 
throat of the nozzle. The figures 25°86, as entered in col. 7, is the 
velocity in feet per second due toa pressure of 44 lb. or fall of 
10°39ft., and this velocity could not be exceeded if the nozzle was 
deprived of the diverging outlet. 

e velocity has, therefore, by utilising the energy of the issuing 
current, been increased from 25°86 to 65°97ft. per second, or to 
2°55 times that which is (without loss from friction) due to a fall 
of 10°39ft. as entered in col. 8. By actual experiment, however, 
with the same head of 10°39ft., the velocity of the water when 
passed through the orifice, Fig. 3, with no diverging outlet, was 
a 25ft. per second—the, difference (*86ft. per second) being lost 

Tiction. 

In col. 9 is entered the observed vacuum ; but as in this experi- 
ment the pressure at the throat ey the same as that of the 
atmosphere, the figures here are 0°00. 

We pass now to col. 10, in which is entered the head in feet of 
water, as in col. 2, plus the vacuum in feet of water; but as we 
have nothing here to add for vacuum, the figures 69°24 are the 
same as incol. 2. The figures 66°78 in col. 11 is the velocity due 
to a pressure of 30 lb., or 69°24ft. of head. In looking back, 
however, to col. 6, we find that a velocity of 66°78ft. per second 
was not obtained, but only 65°97, and dividing this by 66°78 we 
obtain the figures ‘988, as entered in col. 12, thereby showing that 
the water had lost from friction 1 — “988 = ‘012, or 14 per cent. 
of the velocity due to a pressure of 30 lb., before entering the 
diverging outlet. 

The experimental velocity, as entered in col. 6, is 65°97ft. per 
second, and that velocity should be generated by a head of 
65°97? + 64°4 = 67 58ft., as entered in col. 13, provided there was 
no loss from friction; but as h + V = 69°24ft. of head was 
required, we have 67.58 + 69°24 = ‘976 (as entered in col. 14) of 
the head h + V effective in generating motion. The residue, 
1— ‘976 = 024, or 2,4; per cent. of the head h + V, being lost in 
friction before entering the expanding outlet. 

10. We now come to experiment No. 2, in which the tap E is 
so much further opened as to allow the pressure in chamber D to 
fall from 25°5 Ib. to 23°5 lb., and the tap B is at the same time 
opened as much further as was required to maintain the same pres- 
sure as before of 30 lb. in chamber C. 

In thus lowering the outside pressure from 25°5 Ib. to 23°5 Ib., 
the mercury in the vacuum tube V, which before stood at the same 
level in both limbs of the glass tube, now rose to a difference of 
level of 27°8in. corresponding to a column of 31°5ft. of water, as 


entered in coi. 9 of the table. It was now found that the bucket . 


filled in 45 seconds, which corresponds to a velocity of 79°17ft. per 
second ; whereas the velocity due to the difference of pressure of 
6'5 lb., or 15ft. of fall, is only 8°025 4/ 15 = 31°08ft. per second, 
as entered in col. 7. 

This experiment, however, may be better illustrated by supposing 
two water cisterns standing side by side with the nozzle communi- 
cating with both, as represented in Fig. 4. The altitude of the 
water in cistern R being 69°24ft., and in cistern S, 54°24ft., let a 
small tube now descend from the throat of the nozzle, and dip into 
water in a well at a depth of 31°5ft. The water would then flow 
from cistern R into and over the top of cistern S, while at the same 
time water would ascend 31°5ft. from the well up the small tube 
to the throat of the nozzle. The velocity (excluding friction) with 
which the water would flow through the nozzle would be that 
which a body would acquire in falling from the surface of the water 
in the cistern R to that of the water in the well—that is, through 
(ti + V) = 100°74ft., which is 

8025 ¥ 100°74 = 80°55ft. 

per second, as entered in col. 11 of the table. The experimental 
velocity, however, was not 80°55, but only 79°17ft. per second, as 
entered in col. 6. By raising the level of the water in cistern R, 
the velocity through the nozzle would be increased, and water from 
the well would then slowly ascend the tube, enter the throat of the 
nozzle, and flow over the top of cistern 8S at an altitude 85°75ft. 
above the surface level of the water in the well. ‘ 

It is upon this principle that the operations of the excavator and 
elevator of Mr. James Robertson depend. Two pipes furnished 
with proper nozzles pointing towards each other are lowered to the 
bottom of a river. Water is forced down one, and rises above the 
river surface in the other, bringing with it mud, sand, and gravel 
from the bottom of the river. 

11. Passing on to experiment No. 4, the outside pressure in 
chamber D is here lowered to 201b., which corresponds to bringing 
the level of the water in cistern S down to 23'08ft. below the level 
of the water in cistern R. The mercury in the vacuum tube V now 
stands 29°6in, higher in the limb communicating with the throat 





than it does in the other limb open to the atmosphere, the barometer 
at the same time standing at 30in., and temperature of water 
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60 deg. Fah. The bucket now filled in 43} seconds, correspond- ieoten at the same quantity of water that 12}ft. of head } from Mr. Aston's narrow and = floats moving but a small © 
ing to a velocity of 81°43ft. per second, and as will be observed in with the latter—both ori being Serer Oe ene site. quantity of water to stand in ¢ light which, to the minds of most 
the fifth o ent, Mid wal Som aay faster when the tap E was | In this experiment the water first descends 12}ft., when it flows 

e 


full open an outside —s entirely removed, It 
will, ‘ore, be observed that flow from cistern R, with 
hydrostatic head of 69°24ft., into the cistern S, under a head of 
54'24ft. of water, is very nearly the same as if thai cistern were 
entirely void of both air and water, the difference being only 
81°43 — 79°17 = 2°26ft. per second. 


through the tube with a velocity of 27°4ft. per second, and then 
re ascends 10°15ft., or = (10-15 + 12'5) = ‘812ft. for each foot 
of fall. The loss from friction in passing through the nozzle at a 
velocity of 27°4ft. per second is, therefore, 1— ‘812 = ‘188, or 
18,4; per cent. of the initial head of 12}ft. This friction loss it 
may, however, be observed, is much less in entering than in leaving 


readers, would seem in a) mt conflict with your plain rule, which 
should not for a momen be doubted or lost sight of by those who 
are working for impro tin the methods of propulsi To 
make clear to you at a glance, and in brief to the comprehension of 
your readers, the matter to which I refer, it is only necessary to 
suggest a small interpolation, rendering the rule so absolute as to 
admit of no exception, or stand in need of explanation, Let us 





12. As the inside and outside pressures in those experiments were | the nozzle, In descending 12}ft. the water only acquires a velocity | say, “‘ The best propeller is the one which puts the largest volume y 
‘taken with pressure gauges which are more or less uncertain, and | due to a fall of 27°42 +- bi = 11°65ft., when it re ascends to a | of water in motion at the greatest depth,” and at the slowest speed. y 
as the pressure of Loch Katrine water was also very unsteady, the Then, bearing in mind this added condition, and coupling it with 


figures in columns 2, 3, and 4 of Table I. may err to the extent of 
half-a pound, but not more. A more accurate method was, how- 
ever, adopted in making the experiments which are noted in the 
succeeding tables. 

13. In those experiments, the Loch Katrine water was shut off 
by yy bq oe ig. 1, and water from a cistern, which forms the 
rooi of the boiler-house, was tted by opening tap H. The 
water in this cistern, which is 40ft. in le and 19ft. in breadth, 
was maintained at a level of 124ft. above the throat of the nozzle, 
as indicated by two vertical glass tubes which were substituted for 
the pressure gauges. One of these tubes communicated with 
chamber Cc and the other with chamber D, and thereby indicati 
by the height of the water in those tubes the before an 
after passing through the nozzle. The tubes being open at the 
top, rose to a height of about 13ft., or a little above the level of 
the water in the cistern. When the taps H and B were open, and 
tap E shut, the water stood in both tubes at the same level 
as that of the water in the cistern—12hft. above the throat of the 
nozzle, as indexed on a scale divided into feet and inches, measured 


ight of 10-15ft. only. While, therefore, 12°5 — 11°65 — ‘85ft., 
or per cent., is lost in entering and aaa, bee ges 11°66- 
10°25 = 1'5ft. or 12 per cent. of the initial head, is lost in 
arresting that motion. The last loss being nearly double the first. 

The length of the outlet, or diverging part of the tube, is 30 
times the diameter of the throat; but a greater length would 
likely reduce the frictional loss. That loss is, however, relatively 

ter at lower than at higher velocities, in a ratio which has 
ereafter to be noticed. 

16. Again, ogee experiment No, 14, in which the tap E is 
further opened, until the water in the outside glass tube falls to an 
altitude of 5°5ft. above the throat of the nozzle, The difference of 
level in the two glass tubes is now 12°5 — 5°5 = 7ft. The velocity 





is 53°17ft. ag second, being 2°5 times that (21°23) which is due to 
a fall of 7ft. 

The mercury in the vacuum tube V now rises to a height equiva- 
lent to 32°5ft. of water ; and adding this to 32°5ft. of vacuum, 


| or pressure below the atmosphere at the throat, to the head in the 
| cistern of 124ft. above the throat, the pressure by which the water 


| is now force: 


from the throat of the nozzle upwards, as shown on the right-hand | 


side of Fig. 1. 

14. The taps H and B being full open, and the water in both 
glass tubes standing, with tap E shut, on the same level as that of 
the water in the cistern—12}ft. above the throat of the nozzle—the 
discharge tap E was now slowly opened until the water in the out- 
side glass tube fell one foot, or irom 12ift. to 11}4ft., as noted in 
experiment No, 6, Table II. The bucket was now found to fill in 
218 seconds, which er ea to a velocity of 16°34ft. per second, 
as entered in cols. 5and 6, Then, as the velocity due to a fall of 
one foot is only 8°025ft. per second, the quantity discharged in this 
experiment is 16°34 + 8°025 = 2°04 times that which could possibly 
be obtained without the diverging outlet, as entered in col. 8, 

15, Passing on to experiment No, 8, the tap E was here opened 
until the water in the outside glass tube fell to 10°15ft. The 
difference of level in the two glass tubes being now 2‘35ft., when 
(as entered 0°00 in col. 9 of the table) there was neither vacuum 
nor pressure above the atmosphere at the throat of the nozzle. 
The bucket now filled in 130 seconds, .corresponding to 
a velocity of 27‘4ft. per second, which velocity is 27°4 + 
12:29 = 2°23 times that which is due to a fall of 2°35ft.: 
but as the level of the water in the cistern, as indicated by the 
inside glass tube, was 124ft. above the throat of the nozzle, and 
as there was in this experiment no pressure above the atmosphere 
at the throat, the velocity should correspond to that which is due 
to a fall of 12}ft. or 28°37ft. per second, provided there was no 
loss from friction. The velocity obtained was therefore only 
27 4 + 28°37 = ‘966, or say 9044; per cent. of that which is due to 
a fall of 124ft., as entered in the 12th column of the table, - 


or difference of level of 2:35ft. is, it may here be observed, 
precisely the same as was obtained from 124ft. of head when the 
water passed through the nozzle, Fig. 3, without the diverging 
outlet, as noted in the 43rd experiment, Table IV. With the former 


into the nozzle, is equivalent to fi + V = 125 + 
32°5 = 45ft, head of water, as entered in col. 10, The velocity due to 
that head is 8°025 4/ 45 = 53°83ft. per second, as entered in col, 11. 
The experimental velocity is, however, only 53°17 -- 53°83 = ‘988 
of this (as entered in col. 12), which corresponds to a loss from 
friction in entering the nozzle of 1 — ‘988? = 024, or 2,4; per 
cent. of the 45ft. of head, After descending 45ft., the water 
re-ascends 38ft. or ‘844ft. for each foot of fall. The whele 
frictional loss in ing water through the nozzle at a velocity of 
53°17ft. per second is Tht. of head, which corresponds to 7 — 45 = 
“155, or 154 per cent. of the 45ft. of pressure required to generate 
that velocity. It will be observed that at this higher velocity the 
percentage of frictional loss has decreased, while entering the 
nozzle and generating motion ; but in arresting that motion, after 
Passing the throat, and restoring pressure that loss has increased. 

th losses together are, however, relatively less at the higher 
than at the lower velocities. 

17. In further lowering the outside pressure from 5°5 to 5ft., as 
in experiment No, 15, the mercury in the vacuum tube V rose 
(when the barometer stood at 30in.) to a height of 29°6in. which 





corresponds to 33°5ft. of water, as entered in col. 9, The height 
of the column of mercury in the vacuum tube being now only 
viin. less than in the barometer, did not, with water in the cistein 


at 60 deg. Fah., rise any higher with any further diminution of 
| the outside head or pressure. The velocity, however, increased 


slightly, until (as shown in experiment No. 17) the outside head 
was lowered to 3 5ft. when the velocity increased to 54°6ft. per 
second, but did not further increase when the discharge tap K was 
opened in full, and all outside head or pressure above the atmo- 


: . | sphere thereby removed 
This velocity of 27°4ft. a second generated from an initial head | 


A velocity of 54°6ft. per second is that which is due to a fall of 
(54°6? +- 64°4) = 46°3ft., whereas the actual fall could not exceed 
465ft., although the vacuum at the throat of the nozzle had been 
as good as in the barometer, since 30in. of mercury corresponds to 
34ft. head of water, and adding this to the 12\ft. of head in the 


nozzle it, therefore, appears that 2°35ft. of head causes the | cistern gives the maximum head = 34 + 12°5 = 46°5ft, 


Table 1.—Flow of Water through a compound nozzle 





1 
32°41 


sq. in. area at throat, under a constant inside pressure of 30 1b. per sq. in, 


above atmosphere. which corresponds to a head of 69°24ft. into various outside pressures ; the atmospheric pressure as indicated by 
barometer being 30in. of mercury, which corresponds to 34ft, of water. ‘ 




















the fact that the centre of effort of Mr. Aston’s paddle-boards was 
probably nearly 2ft. deeper than in the former wheel, makes clear 
at once the source of improvement manifested. The new wheels 
moved but a portion of the water which the original wheel moved at 
the same velocity, but this slice or portion had all the weight of the 
remaining portion on the top of it, and hance wen | could not be 
moved without encountering the resistance from that additional 
weight, In this way thedepth compensated for the smaller quentity 
moved bythe narrow paddles. Because, while the thrust obtained is 
measured by the quantity of water moved, we must: remember that 
it is equal quantity at equal depths only that will give equal results, 
the resistance to the movement of a paddle through the water bein; 
in direct ratio to its depth, and a small maga | at a great dep 
may equal a large quantity near the surface, The great thrust of 
the screw which moves but a small quantity of water a small dis- 
tance, compared to what a paddle-wheel operated by the same power 
could be made to move at the surface, is altogether owing to the 
greater depth at which the water is encountered. If the paddle- 
wheel could readily have been made to operate at the same depth 
as the screw without loss from power required for submergence on 
one side and lift on the other, it would never have been superseded 
to the extent it has been by the screw; and it will be reinstated 
in favour just as soon as the method of so operating it is shown and 
demonstrated to be effective. For there is nothing surer than that 
in such event it will be the superior propeller, when measured by 
the rule you lay down, and to which all must agree, with the 
modification suggested. That Mr. Aston’s wheel is going to accom- 
plish much in this direction I do not anticipate, but the experiment 
tried with it settles at least one point which might have been dis- 
puted—that a narrower paddle at a greater depth will produce as 
good results asa broader one at a shallow depth; or, ia other 
words, the deeper the point at which the paddles impart their 
thrust, the breadth being the same, the more effective they must 
be. This may be old learning, and regarded as long since settled 
by yourself and English readers generally, but in this Western 
woul this kind of knowledge has not got much root among those 
in whom we would most expect to findit, They are practical men, 
know nothing and believe nothing from reasoning and deduction, 
and only follow after that which they have seen tried, and of 
which they know the results. I am myself an inventor of a wheel 
yet untested, which is intended to work submerged to any desired 
point short of the shaft, so arranged that the paddle-boards enter 
the water edgewise, or feathered in the line of the curve made by 
the rolling of the wheel and the onward motion of the boat, dis- 
placing no water until the turning wheel has brought the paddle 
to a point about 30 deg. from the vertical ; here it comes broadside 
against the water, continuing its thrust until the paddle reaches « 
point 30 deg. back ef the vertical, or 60deg. in all, and toa point 
where it would begin to lift water in the rear; here it lets go and 
feathers any current it may encounter, no matter in what direction. 
It rises to the surface in the rear, bringing up no water whatever 
with it. An observer of the action of a full working model of this 
wheel in the water, who understands the increased force of the 
thrust imparted at so great depth, the paddles being even broader 
than ordinary, can readily believe this wheel, certainly, to be the 
long locked-for improvement. But where the observer is ignorant 
of, or denies the advantages obtainable from deep immersion, the 
impression is vague, and I have found it an up-hill business to per- 
suade men to try its merits ; but until I do so its merits will remain 





T unknown, except to those who chance to see it and fully under- 
A ’ <  - Poe Bes. Prey 10 ee 13 14 stand the principles of propulsion. Such men can see the possi- 
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Table IT.—Flow of Water through the same nozz 


le as in Table I., but under a constant head of 124 ft., which corresponds to nearly 


5 2b. per sq. in. above atmospheric pressure, into outside pressures varying from 114ft. down to nothing above the external atmospheric 


pressure of 30in. mercury, or 34ft. of water, 
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PATENT OFFICE PUBLICATIONS. » 
S1r,—In each number of the English ‘‘ Commissioners of Patents 
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ages of. verbatim, the same advertisements continually repeated. 
To the American ** Patent-office Gazette,” appearing once a week, 
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LETTERS TO THE EDITOR. 


it is contained the briefest and clearest enunciation of the true 


street Passage, the outer northern entrance to the east float, 
Birkenhead, 348¢t. long, and the inner northern entrance. The 
Morpeth Lock, 398ft, long, the Morpeth Branch Dock, and No, 3 
quis dock ‘in the west float have each entrances = “ 

Icky Sam. 


(We do not hold ourselves responsible for the opinions of our corre- | theory of marine propulsion that it has ever been my fortune to 
roearsed " d see in print. Yet there is one point which, though it does not 

_———— seem to have wholly escaped re attention. you for some reason 
ASTON’S PADDLE WHEELS. failed to give the prominence which to a careful thinker seems dueto | A MAIL train on the Illinois Central Railroad was blown into a ditch 
S1r,—I have read with great interest the article in alate number | the matter in that connection. Because after making it clear that | near Neoga during a storm of wind on the night of the 6th inst.; 


Philadelphia, May 28th. 











of your paper, commenting upon the results obtained from the trial | the best propeller is the one which puts the largest volume of water | several persons were severely injured, among them the treasurer 
‘of Mr. Aston’s wheel upon the Thames steam fire engine float, In | in motion astern at the slowest speed, you leave the facts elicited | of the road, 
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TO CORRESPONDENTS. 


*,* In order to avoud trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
ae, one Se for insertion in this column, in all 
cases, nied by a large envelope legibly di: by the 
writer to hi , but bearing a 2d. postage stamp, in order that 

- answers received by us may be yorwarded to their destination. No 
<a be taken of communications which do not comply with 


instructions, ‘ 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

*," We cannot undertake to return drawings or manuscripts ; we 

must therefore request correspondents to keep copies. 

H. M. G.— Quite impracticable. 

Nuwrop.— We must refer you to a patent-agent, 

An OLp Susscriper.— We presume that the term refers to some new process of 
making iron, but we are quite unable to say what it means. It is quite 
new to us. 

Lever.—“ Fulcrum, that by which a lever is sustained or the point about 

which it moves,” Webster. The axle os the wagon is, unquestionably, the 

Sulerum in the case you have stated. 

. Y. Z.—So far as we can gather from your letter, you possess the qualifica- 

tions of a mechanical engineer, and as such you will earn more money than 

you can obtain as a civil engineer, unless you possess a good deal of interest. 

If you improve yourself in drawing there is no reason why you should not 

obtain plenty of employment a3 a mechanical engineer. 


x. 
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DOUBLE-ENDED SHIPS OF WAR. 

Wuen ships are so constructed that bow and stern 
become interchangeable terms, and it is a matter of indif- 
ference which extremity goes first, they are said to be 
“double-ended.” Why we shall not attempt to say. The 
most familiar examples of this type are to be found among 
the fleet of passenger steamers which navigate the Thames 
above London Rridge. In the United States vessels of 

t size constructed in this way are used as ferry boats ; 

ut the Bessemer is, perhaps, the largest double-ended 
boat ever built. The type is by no means unknown to 
naval architects, and these gentlemen understand very 
clearly what are the best lines that can be given to craft of 
this kind. It is hardly necessary to say that it is impos- 
sible to so form a double-ended ship that she can be pro- 
pelled at a given velocity with as fittle power as would 
suffice if she was built on ordinary lines. But when due 
care is exercised to obtain a favourable result, a very high 
speed may be got from a double-ended ship without an 
extravagant consumption of fuel. In other words, although 
the type is not that best adapted for speed, there is no 
inherent defect in it which renders the attainment of a 
reasonably high velocity, with a moderate expenditure of 
power, impossible. As regards sea-going qualities, such as 
iness and ess, a double-ended ship can be built 
which will be equal in most respects to any ordinary vessel. 
In a word, while we do not dispute that double-ended 
ships have certain disad vantages important enough to 





— their extended adoption, we maintain that these 
efects are in no sense so grave as to prohibit the employ- 
ment of the type when circumstances warrant a departure 
from ordinary practice. , 

It is a somewhat remarkable fact that among all the 
designs for war-ships which have been discussed by British 
Admiralty Boards, the double-ended type has been totally 
pret As we do not possess access to the pigeon-holes 
of Whitehall—the limbo to which the rejected communica- 
tions of the outside world are relegated—we are unable to 
say whether designs for double-ended war-ships have or 
have not been submitted to the Admiralty; but whether 
they have or have not, it is at least certain that the con- 
struction of a ship of the type on a large scale has never 
been seriously discussed. The only vessel of the kind in the 
British navy is the little Waterwitch. A proposal to build 
such a ship has not found its way into any Blue-book or pub- 
lished official document; and so faras we areaware, this isthe 
first occasion on which the construction of a large sea-going 
double-ended ironclad ship has ever been suggested in a 
journal. We are aware that a thousand objections may, 
and probably will, be urged against the idea; but we ven- 
ture to assert that the more carefully the suggestion is 
considered, the smaller will the objections to it become. 
That there are objections we do not pretend to deny; but 
if it can be shown that these objections are based only on 
the existence of defects which become insignificant under 
the given conditions, while very important advan are 
obtained which can be had in no other way, we think we 
may claim to have made out a good case for the double- 
ended ironclad. Now, the objections to the double-ended 
system are that the form is unfavourable to speed, and 
that it is difficult to apply the. propelling power in 
any ~ except by die-wheels, which of course, 
cannot be used in a ship of war. Very few experiments 
have been made to settle the first point. It is true that 
the fine lines suitable for a bow are not the rather full 
lines best adapted for a stern; but, on the other hand, it 
can scarcely be denied that these very fine lines are far 
better adapted to supply a screw with water than are the 
lines of an ordinary after body. Even if this were not the 
case, however, it remains to be proved that the resistance 
of a properly a double-ended boat is really 
seriously greater that of a properly designed 
ship of the usual type. For the purpose of argument, 
however, we may grant that, whereas a fast ocean 
steamer, with a displacement of 5000 tons, will 
attain a speed of fifteen knots with 4000- horse 
power, a 5000-ton double-ended ironclad will only 
attain a velocity of fourteen knots with the same 
power. What follows? Are we to assume that because 
the form of our double-ended ship is so defective that she 
steams at but fourteen knots instead of fifteen knots, she 
is to-be regarded as a failure? Such an argument would 
be absurd, It is open to question whether it would be 
— under any conceivable circumstances, to drive 

opoffka or circular ironclads at twelve knots an hour; but 
there is no reasonable doubt that double-ended ironclads 
could be built, which, other things being equal, would not 
be a knot an hour behind the fastest ironclads in the British 
navy. If the speed of such ships was limited to even ten 
or eleven knots, it would not preclude them from playing 
a very important part in a naval engagement. The objec- 
tion that it is difficult to supply double-ended vessels with 
instruments of propulsion is better founded, and deserves 
more consideration than questions of relative speed. It is 
evident, however, that a serew may be fitted in the dead 
wood at each end, and that the screw for the time being 
working at the bow will not be much worse off than that 
at the stern of an ordinary ship. It would not be worse off 
at all were it not that the water which it will throw astern 
must run along the sides of the ship and augment skin 
friction. Having regard to the fact that it will obtain solid 
water in all the quantity it can require, it will be, in one 
sense, much more efficient than any screw working at the 
stern of a vessel can be. Apart from all this, Mr. Griffiths 
may be able to combine two screws in a tunnel, as he has 
suggested, in such a fashion that no loss of power will be 
incurred. It is obvious that the engines present no difti- 
culties. A-set of boilers about amidships, with a pair of 
engines forward and another aft, would drive the screws 
independently; and a ship so fitted would have the advan- 
tage of possessing duplicate propelling mechanism, so that 
if one screw or set of engines was disabled, the other 
would remain available. We think we shall not claim too 
much if we ask our readers to admit that a double-ended, 
double-screw ship can be built which will be able to keep 
her station with any save one or two of the fastest men- 
of-war in the world, and this without burning so much 
coal, that she will have to seek a port before any of her 
consorts, 

The advantage possessed by a double-ended man-of-war 
is that such a vessel would possess far beyond any war ship 
afloat the power of manceuvring; and while she would be 
quite as “ handy” and as easily steered as any other class 
of ship, she would require infinitely less steering. The 
smartest ironclad afloat cannot at full speed be turned 
round in much less than six minutes, during which time she 
will traverse nearly a mile. A double-ended ship could 
remain within the circle thus described by an ordinary 
antagonist, and continually keep end on to her, by simply 
moving a few yards ahead and astern on various radii or 
diameters of the circle. A double-ended vessel, again, 
might venture into a harbour or channel, certain that she 
could get back without turning round if necessary, into 
which an ordi vessel dare not enter. If she attacked 
and broke the enemy’s line of battle, instead of having to 
steam away and lose time worth millions, at a critical 
period in a naval action, in turning round, she would, 
when she had passed the enemy’s ships, be in a position to 
repass them in the opposite direction without a moment’s 
delay. The field of 4 operations would be the smallest 
possible—a matter of incalculable advantage in waters 
thickly sown with torpedoes. It is, however, as a ram, 
that a double-ended ship would possess a supreme 
advantage. If a vessel of the ordinary type misses her 
blow @ long period must elapse before she can get the 





chance of delivering another, which will be spent in . 
turning round. Not so with the double ram. The very 
method of eluding an attack in the first instance adopted 
by a foe may leave that foe helpless against a second 
attack from a vessel which has practically no limit to the 
rapidity with which she can make charge after ee 

e need not extend our arguments in this direction. We 
fancy that every naval officer will see at a glance that a 
double-ended ironclad would be all but ubiquitous in a 
naval action, the shortest and handiest ships ever built by 
Mr. Reed being as mere logs on the surface of the water as 
omens with a ship which never required to be turned 
round, 

It will, of course, be argued that it is impossible to 
make a double-ended ram with a screw and a rudder at 
each end. This has to be proved, and we do not believe 
it can be proved. To go into the reasons which lead us 
to. say that we see no insurmountable difficulty in the 
matter would be out of the question here. We are not 
writing a treatise on a new type of ironclad, but simply 
suggesting that the type deserves the best attention of 
those who design ships of war. It will suffice to say here 
that rams may be so constructed that they may be used 
efficiently without endangering screws far behind them, 
that it is. not essential that such steering as a double- 
ended boat would require in action should be done with 
rudders, and that even the screw might be dispensed with. 
The question is one which, for the present at least, may 
safely be left in the hands of the competent naval architects 
who abound: in England. On another occasion we may, 
perhaps, have something more to say on the subject. 


THE CANAL DU MIDI, 


A eiancg at the map of France will show that a com- 
paratively narrow strip of land separates that portion of 
the Mediterranean known as the Gulf of Lyons from the 
Bay of Biscay. The extreme width of this strip of land, 
measured in a direct line at the narrowest place, is abou 
240 miles, and it includes some of the richest provinces in 
Southern France. Ships proceeding to the East, because. of 
the interposition of this French territory, are compelled to 
sail round Spain, and enter the Mediterranean through 
the Straits of Gibraltar. This represents an addition to the 
length of the voyage of about 800 miles. Many years agoa 

roposal was made to construct a canal connecting the Bay of 
Biseay with the Gulf of Lyons; nothing came of the 
proposition, which has been renewed several times. The 
last proposition of the kind emanates from M. Manier, of 
Oxford, and as this ——— appears to have worked out 
his ideas with care, his proposals are just now attracting a 

ood dealof attention, and deservesome notice in ourcolumns. 
if our readers will once more refer to a good map of 
France they will see that water communication already 
exists along the route which such a canal as M. Manier 
proposes must take. A long inlet or arm of the 
sea runs obliquely inland from Royan to Bourg, at which 

lace the Garonne debouches, This river rises in the 

yrenees, and at Toulouse is a stream of considerable size. 
From Toulouse, in an opposite direction, runs the 
canal of Lanquedoc, which enters the Gulf cf Lyons near 
Cette. The accommodation provided for boats by the 
Garonne and the canal is, however, very limited. M. 
Manier proposes to construct a great ship canal which 
should start at Bordeaux, about twenty miles from the 
outfall of the Garonne, and run thence through Agen, 
Toulouse, Carcasonne, Narbonne, and terminate in the 
Gulf of Lyons somewhere near Narbonne. The length of 
the canal would be from Bordeaux to Agen 70 miles, from 
Agen to Toulouse 60 miles, from Toulouse to Carcasonne 
60 miles, and from Carcasonne to the sea 35 miles, The 
entire length of the work would, therefore, be not less 
than 225 miles, and would in all probability be more, 
because an approximately straight line pares f hardly he 
maintained. The canal would be 300ft. wide and 30ft. 
‘deep throughout. Taking into consideration the great 
length of the work, its depth, and its width, it is evident 
that M. Manier’s scheme is the most gigantic of its kind that 
has ever been seriously put forward by an engineer. It is 
difficult, indeed, to realise the magnitude of the operations 
contemplated, while it is impossible to form anything more 
than an exceedingly rough estimate of their cost. 

We are unable to say much concerning the contour of 
the ground to betraversed. It is certain that from Toulouse 
to the Bay of Biscay the ground falls continuously. From 
Carcasonne the incline is in the opposite direction to the 
Gulf of Lyons, The highest point in the route is probably 
reached not far to the south-east of Toulouse, and it 
becomes apparent that unless locks are constructed much 
of the canal would have to be made in deep and 
impracticable cuttings. It is almost impossible, however, 
to criticise M. Manier’s scheme, or, indeed, to deal with 
it at all until very careful surveys have been made of the 
country to be traversed right and left of the proposed line 
of the canal. It must not be assumed that because the 
Garonne is navigable for small craft as far as Agen, while 
ships of considerable dimensions can reach Bordeaux, 
it will prove in any way suitable for a maritime canal, 
Indeed, it is quite possible that such difficulties might be 
encountered in straightening and pears its channel, 
removing rocks, &c., that it would be better and cheaper 
to abandon the river at once, except as a feeder, and con- 
struct a totally new channel. Nothing is more delusive 
than the idea of utilising rivers in the formation of canals; 
the very presence of water throws t difficulties in the 
way of attempts to modify the of a stream, and these 
difficulties augment with the dimensiansof the river. Even if 
we take for granted that the Garonne will lend itself readily 
to M. Manier’s purpose, this would take him little more than 
half way; for the utilisation of the Lanquedoc Canal is, of 
course, out of the question. It would be simply improved 
off the face of the earth if it were touched at all. It may, 
however, be assumed that there are no obstacles of such a 
nature that they will prevent the formation of a navigable 
canal from Bourdeaux to Narbonne—that is to say, no 
mountain range has to be traversed; a furrow has not to 
be scooped through a sandy desert; no ee marshes 
have to be crossed, The climate ig delightful; the supply 
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of labour would be tolerably abundant, and the quality of 


the labour ver . Materials of all kinds w be 
readily accessible. Nothing, in short, stands in the way 
of the construction of M. Manier’s canal but its cost. What 
this would be it is impossible to say, but it cannot fail to 
be —— What would be obtained in return for this 
ou 

Tt we clear that the canal can only be constructed as a 
national work, or as a private undertaking. In the first 
case indirect returns would suffice, and profit, in the com- 
mercial sense, would not necessarily be sought. We con- 
fess, however, that we see no reason why France should 
make a ship canal in the way proposed. The advantages 


which she would derive must be small, so small that they | will 


would lack national importance. It is true that M. Manier 
claims that his canal would for ever free Southern France 
from inundations, on the ground, we presume, that as the 
Garonne could be merged and lost in the ship canal, it 
could no longer overflow its banks, and this, no doubt, 
would be a material gain. He also explains that there 
would be available for irrigation or power, 21,000,000,000 
of cubic yards of water per year. We venture to think, 
however, that these statements have not the solid basis of 
fact which would alone entitle them to serious con- 
sideration. The flood waters now poured into the 
Garonne must equally be poured into the canal, and they 
may there prove asource of serious trouble and perplexity. 
The existence of a strong current in a maritime ieee would 
suffice to render the canal useless for its intended purpose, 
to say nothing of the ruin it wou!d create in the banks on 
either side. Yet, unless a sharp current is permitted in flood 
time to traverse the canal, the canal must be made. of a 
capacity two or three times greater than would suffice if 
there were no floods. There is no escape from these diffi- 
culties. Either the canal will be practically independent 
of the drainage of the country which it traverses, in which 
case it will not prevent inundations; or it must act asa 
great main drain, in which case water will run at a high 
velocity between its banks in winter. It has yet to be 
proved, in a word, that it is possible to combine the func- 
tions of a river and of a ship canal. As regards the supply 
of water for irrigation or motive power, M. Manier is yet 
more obscure, so obscure that we have no means whatever 
of criticising his assertions. At the best, then, it would 
appear that the only national advantages France could 
gain would be the prevention of inundations, and the 
supply of water for irrigation or power. This, however, 
will, as we have said, in no way recoup France for an out- 
ay of many millions. If we consider the construction of 
the canal as a private speculation, it is all but impossible 
to arrive at any definite conclusion. As regards local 
traffic, it is certain that the canal could not compete with a 
railway, except, perhaps, for very heavy goods. But we 
have yet to learn that any traffic exists between the dif- 
ferent towns on the route of the canal which could supply 
more than an infinitesimal income. The whole profits 
of the canal must then be derived from the tolls 
levied on ships passing from the Gulf of Lyons 
to the Bay of Biscay and vice verséi; and there 
are absolutely no reliable data as to what tonnage 
would pass through the canal in a year. The canal 
wold depend almost entirely on England for its traffic. 
M. Manier estimates that in 1880 England would send 
six millions of tons through it; but it is very easy to see 
that no reliance can be placed on such an estimate, for the 
simple reason that the advantage to be gained would not 
be so great that merchants would consent to pay a high 
tariff, while on the other hatid a high tariff might be essen- 
tial to the success of the canal as a mercantile speculation. 
No analogy exists between the Canal du Midi and that 
of Suez. The saving effected in distance by the latter 
is a question not of hundreds but of thousands of miles, 
and the Suez Canal not being more than one-fourth of 
the length of the proposed French canal, a tariff of 
one-fourth the amount required to maintain the French 
canal would suffice to defray its expenses. It is unneces- 
sary, we believe, to pursue the subject further. We have 
noticed it at some length, because it is a splendid 
engineering enterprise; but, as matters stand, it is simply 
a magnificent dream. Before M. Manier can expect to 
obtain a fraction of capital he must be prepared to show 
that not only can the Canal du Midi be made, but that it 
can be maintained and worked, we will not say with a 
certainty of profit; but he must at least convince the 
world that a fair prospect of realising profit has an actual 
existence. 





LEEDS GAS WORKS, 


THE alterations and constant extensions rendered necessary in 
the gas and water arrangements of such of our large provincial 
towns as are increasing in size and population very rapidly, are 
pretty well illustrated by a report which has been drawn up by 
Mr. Henry Woodall, borough gas engineer of Leeds, for presen- 
tation to the meeting of the town council to be held on June 
12th. Mr. Woodall intimates that the means fur the production 
of gas are now not more than equal to the demand, and that by 
the winter of 1877, unless an extension be made in the mean- 
time, the supply will have been quite overtaken. Even now, he 
says, the gas consumers of the town do not obtain all that they 
require, and there can be no doubt that, with a more ample 
supply, the consumption would be very considerably augmented. 
The average daily make in the depth of last winter amounted 
to 5,084,000ft., so that, according to the engineer's estimate of 
the rate of increase, there must be a provision made for a pro- 
duction of 6,500,000it. next winter, 6,800,000ft. daily in 1877, 
7,140,000ft. in 1878, 7,497,000ft. in 1879, and 10,000,000ft. per 
day ten years hence. Having advanced this reasonable hypothesis, 
Mr. Woodall proceeds to review in detail the present capabilities 
of the works under his charge, and states that their present 
manufacturing capabilities depend on 1447 retorts at the three 
gas manufactories—New Wortley, Meadow-lane, and York-street 
—which are equal to the extreme make of about 5,788,000ft. 
daily. To meet the demand of next winter, therefore, they 
should by then have 178 additional retorts in operation. He 
proposes to meet the additional demand by an immediate exten- 
sion of the works at New Wortley, where he would put up 576 
new retorts, or an extension sufficient to meet the estimated 
increase of ys? until the winter of 1879. He further 
recommends that the York-street works be entirely remodelled, 





and sets down the estimated cost of the two extensions and 
alterations—which would include a couple of new gasholders, of 
a capacity of 1,250,000ft. each—at about £80,000. Having 
disposed of this part of the business, Mr. Woodall next devotes 
himself to the question of distribution ; and there, also, he finds 
many alterations are needed, owing to the growth of the town, 
and the ordinary wear and tear. He states there are 500 miles 
of mains in the borough, of which not less than 65 per cent. of 
the whole are 2in. mains. Even 4in. mains are, in numerous 
instances, found to be too small, and these he is replacing with 
8in. The mains, he states, are inadequate to the full demand ; 
but to comptetely renew them would cost about £100,000. We 
have not space to follow Mr. Woodall’s interesting report in its 
further details, but we should suppose that the Leeds corporation 
ill see the necessity of adopting their engineer’s advice. If 
they do not renew their mains, one would presume it is of little 
use providing additional means of production ; but with both 
alterations effected they would not only be great savers, but 
would secure a material increase of income from the augmented 
consumption. Their neighbours, the Sheffield Water Company, 
have been very busily engaged in renewing mains and services 
for some years; perhaps their experience and expenditure might 
furnish a useful and timely precedent for the Leeds corporate 
body. 
SANITATION AT BIRMINGHAM. 


Ir may safely be said that manufacturing centres are benefited 
commercially as well as morally, in proportion as they are made 
increasingly healthy, From this standpoint the outlook for 
Birmingham is altogether encouraging. There is a fair prospect 
that that town will one day be environed with a circle of parks 
forming “a sanitary belt,” which shall at once afford pure air to 
sweep out lungs charged with carbon, and, at the same time, 
furnish the means of innocent recreation. Birmingham has a 
Baroness Coutts in the person of a Miss Ryland, even as Bir- 
mingham is privileged with perhaps more than a Peabody in the 
person of Sir Josiah. Mason. Some time ago Miss Ryland gave 
Birmingham what is known as the Cannon-hill Park. On 
‘Tuesday she gave to the corporation an estate worth £30,000, to 
form a public park at Small-heath. Like the Cannon-hill 
property, this at Small-heath could be made of great value as a 
building site, and would prebably quickly have been occupied as a 
building site, but for Miss Ryland’s philanthropy ; for it is in 
the neighbourhood of a thickly inhabited and rapidly increasing 
part of the borough. Aston Park is well known as a possession 
of the Birmingham people, and to that park, together with the 
Cannon-hill, the Highgate, and the Small-heath properties, has 
to be added another park, that of Summerfield, at Spring-hill, 
which, althongh of much less extent and smaller value than that 
given by Miss Ryland, will nevertheless be a great boon to 
another thickly-peopled district. The corporation of Birmingham 
should certainly be encouraged by the gifts they are receiving to 
persevere in the efforts which they have for sume time been 
making, “ to render the homes of the people healthy, to make 
their ordinary surroundings more cleanly, more orderly, 
and more comfortable.” Doubtless there is one essential 
preliminary to this sanitary progress, and that is the 
completion of the sewerage of the town. During the period in 
which the authorities were precluded by an injunction of the 
Court of Chancery from constructing any new sewers, the growth 
of the town went on ; new streets were laid out and were filled 
with houses, but no system of drainage could be carried out. 
The consequence was an accumulation of work which, as it 
became more pressing, became also more expensive than anything 
which the council has for many years had to undertake. Since 
the removal of the injunction continued attempts have been 
made to overtake the arrears of the sewerage ; but isolated efforts 
have proved unavailing. On Tuesday, with a courage equal to 
its wisdom, the council determined to grapple boldly with the 
difficulty, and resolved to complete the drainage of the whole 
town. The condition of the streets has been correctly described 
as only second in importance to that of the houses iu affecting the 
comfort and convenience of the community. On Tuesday the Bir- 
mingham Town Council had before them the ~sport of the Public 
Works Committee recommending an outlay of £150,000 in sums 
of £30,000 per annum, to be expended in street paving. This 
report the council have accepted and determined to carry out. 
In arriving at this resolve arrangements have been made whereby 
the whole of the foot-paths in the toWn are to be properly 
constructed, and the whole of the roadways put in good condi- 
tion. In commenting upon all this, the Birmingham Daily Post 
fairly says :—“ It will not seem a trifling matter to anyone who 
considers the influence which external conditions, constantly 
making themselves felt, exercise upon the habits and character of 
a community.” 


THE FAILURE OF A TANK AT ST. GEORGE’S HOSPITAL. 

Tue daily press has already made our readers aware of the 
fact that a large water tank on the top of St. George’s Hospital 
gave way on Saturday morning, with very disastrous results. 
As a careful inquiry will be made, by competent engineers, into 
the circumstances of the case, we, for the present, reserve the 
expression of our own opinions on the subject, and content our- 
selves with the publication of an accurate statement of the facts. 
At the proper time we shall deal with the questions involved, 
which are of very considerable importance. The tank which 
gave way was erected in 1869. It was 10ft. square in horizontal 
section, and 12ft. 6in. deep ; when full it held 7500 gallons, and 
at the time of the accident it was being filled, but was said to 
be 4ft. less than full, containing about 5000 gallons, or, in round 
numbers, twenty-three. tons of water. It was constructed of 
cast iron plates 3ft. square, with machine planed edges and 
internal flanges secured by bolts and nuts, the corner pieces 
being rounded to a 6in. radius. It was stayed with direct stays 
across the tank, between th2 flanges on opposite sides, and was 
supported on wrought iron girders, at about 8ft. above a lead 
flat on the top of the hospital. It was supplied with water from 
an artesian well at the hospital. On Saturday morning, at about 
eleven o'clock, water was seen to be coming through the ceiling 


of one of the wards under the tank. The superintendent Mr. 


Todd, and the engineer employed to attend to the boilers and 
mechanical apparatus in the hospital, immediately proceeded to 
the roof, and observed a jagged crack on the eastern side of the 
tank, from which water was flowing freely. Without a moment’s 
delay the engineer proceeded to draw the waste plug, but he 
had scarcely accomplished this before the crack suddenly 
extended, gaped open, and the two lowest tiers of plates of the 
eastern side of the tank blew out with twerty-three tons of 
water behind them, fell on to and passed through the roof, 3ft. 
or 4ft. below the tank bottem, then, gaining velocity, the combined 
mass of tank plates and water and débris, swept downwards succes- 
sively through the floors of two wards into the students’ room on 
the ground floor. Two patients were carried down from the 
upper and three from the lower ward by the cataract. In the 
students’ room were several students. All the }atients who were 
carried down were very severely injured, as were also three of 
the students, while several patients were struck by the falling 





débris and much hurt ; but the escapes were marvellous, and it 
is astonishing that none of the injuries in such a terrible catas- 
trophe have terminated fatally. A second after,the crash the 
chimneys of the several wards affected belched forth volumes of 
soot and smoke, no doubt in consequence of the compression of 
the air caused by the induced current set up by the falling water, 
It is worth notice that the tank had been regularly filled, and 
that on the morning before the accident no trace of weakness 
was manifested, although the tank was submitted to a strain of 
21b. or so cn the square inch in excess of that which it had to 
bear at the moment when it gave way. We may add that 
settlement of the bearers had nothing to do with the catastrophe, 
as the supports on which the tank rested remain perfect in every 


Tespect, 


THE EXPLOSION ON BOARD H.M.S, HYDRA. 


Astheironclad turretship Hydra was preparing on Monday after- 
noon to make her trial trip to sea, an explosion was heard in her 
engine-room, and a dense volume of steam came up. The engines 
ceased working, but at first no one could descend. Some time 
afterwards assistant-engineer Patnell crawled up, scalded from 
head to foot. He was conveyed to the hospital, his injuries 
being very serious. Search was then made for engineer Alexan- 
der Clarke, who was known to have been below, and he was 
eventually found dead on the top of one of the boilers, to which, 
in his agony and blinded by steam, he had rushed. An inquiry 
into the cause of the accident was held the next day with closed 
doors, and it is therefore difficult to arrive at the facts. It 
appears, however, that the bonnet was blown off an auxiliary 
stop valve in the engine room. This valve was supplied by Messrs. 
Elder, of Glasgow, and the bonnet was blown off, it is said, because 
the bolts were corroded by galvanic action. Such an explanation as 
this will certainly not prove satisfactory to engineers. Why should 
galvanic action be set up in such a locality, and is it likely that 
the corrosion could have escaped the attention of the engineers 
in charge? It is stated that “the bolts ought to have been of 
Muntz’s metal, instead of iron ;”’ but the reasons assigned so far 
appear puerile. Further information is much wanted concerning 
a catastrophe which certainly ought not to have occurred on 
board one of her Majesty’s ships of war.” 


PRIZES FOR REPORTS ON MACHINERY AT THE PHILADELPHIA 
EXHIBITION, 

Tur Chamber of Commerce of Lille offers a prize of two thou- 
sand francs—£80—for the best report ow the most ingenious 
steam engines and textile machinery shown at the Exhibition 
now open in Philade.phia, The reports are to be sent to the 
President of the Chamber before the 15th of November in the 
present year; they should be accompanied by sketches, and may 
be written either in French or English. The Industrial Society 
of the same town also offers three prizes, one of a thousand 
francs and two gold medals of the value of five hundred francs 
each, for the best memoirs on the chemical and economical 
industries which particularly interest Lille and its neighbour- 
hood. These reports must be sent in by the same date to the 
secretary-general of the society at Lille. A special prize of five 
hundred francs is offered by M. Laurand, and the above society 
adds a medal for the best economic study applicable to France, 
and in particular to the regions of the North. Another special 
prize, with a medal of the society, is offered by M. Crespel-Tilloy, 
for a practical system ef mechanical harness for looms. The 
loop must be formed with a double knot behind and a knot in 
front, so as to make it firm, and the whole of the number required 
must be made simultaneously. 


IRONWORKS ARBITRATION, 


Tue rules of the South Staffordshire Mill and Forge Wages 
Board, as adopted at a meeting in Birmingham on March 30th, 
have now been priated for distribution amongst the employers 
and the operatives. The board may be dissolved at any time on 
three months’ notice from either side, and its expenses are to be 
borne equally by masters and men. No operative, however, is , 
called upon to pay more than 3d. a quarter. Each member of 
the board receives 10s. per day for attendance, in addition to 
travelling expenses, and the same allowance is paid to works 
representatives when officially called together. There are still 
many works as to which no election of works representatives has 
yet taken place, and which are as yet, therefore, unrepresented at 
the board. In other cases the employers have allowed their 
men to subscribe, but have refused to subscribe themselves. At 
present, it is stated that the board is working very inexpensively, 
and the partial support it receives is adequate to its needs; but 
when trade improves and the workmen raise more questions, the 
expenses will necessarily increase. That will be the time when 
the services of the board will prove most useful to either side, 
and when the want of representation upon it will, it is argued, 
be most keenly regretted by those in the district who are now 
making use of its awards without subscribing to its expenses, 


A HINT TO EMPLOYERS. 

ManvractuRers would do well to be chary in reposing too 
much confidence in workpeople who occupy the position of 
timekeepers and overseers, The accuracy of the returns of such 
people should be often and carefully checked. ‘We know of one 
considerable engineering and ironfoundry concern which not 
long ago was brought to the verge of ruin by a want of this 
caution. Inthe past week a tube manufacturer in South Staf- 
fordshire has demonstrated a loss of something like £200 from 
the same cause. The workman whose duty it was to count the 
finished tubes, taking advantage mainly of theabsence of the head 
of the firm through illness, had made returns which led to the 
operatives receiving nearly twice as much as they had earned. 
The man had been in the service of the firm from his early 
youth, and great confidence had been reposed in him. The 
employer did only his duty when he declined to overlook the | 
offence. He cleared the premises of a number of men who had 
been mixed up in the affair, and then succeeded in getting the 
two chief actors sent to hard labour, the principal offender for 
eighteen and the other for twelve months, 


THE CONVERSAZIONE OF THE INSTITUTION OF CIVIL 
ENGINEERS, 

On Thursday evening, the 1st instant, the annual conversazione 
of the president of the Institution of Civil Engineers took place 
in South Kensington Museum. Nothing could have been more 
successful. In spite of the fact that at least 3000 visitors were 
present, there was very little crowding; and it has been proved 
once more that the numerous art attractions which South 
Kensington possesses, induce the dispersion of visitors over a 
large area, and prevent objectionable thronging in one place. In 
the North court the band of the Royal Marine Light Infantry, 
lately on board the Serapis, played an excellent selection of 
music, while the string band of the Royal Engineers was stationed 
in the Sheepshanks Gallery, Refreshments were provided on 
the most liberal scale, and it may be safely said that no more 
successful gathering of the kind has ever heen held. In one 
word, it was the conversazione of the year, 
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THE BATH AND WEST OF ENGLAND SOCIETY’S 
SHOW AT HEREFORD. 
(From our own Correspondent.) 
HEREFORD, WEDNESDAY, 

Tux advent of summer brings round once again the annual 
show of the Bath and West of England Society and Southern 
Counties Association, which is held this year on the racecourse 
at Hereford, commencing on June 5th, and continuing until the 
9th. The enclosed showyard is a fairly good one, being about 
thirty.eight acres in extent, beautifully level and even, and 
consequently free from those objectionable little hillocks and 
accompanying little valleys, so difficult to avoid in most districts 
of the same extent elsewhere. With one exception—and one 
that will be patent to every one visiting the grounds—they are 
well laid out, and as far as internal economy goes, ably arranged. 
The arrangement to which I take exception is, having regard to 
the fact that the bulk of the visitors to the grounds will flow 
from the city, placing the entrances so far past the commence- 
ment of the yard. There may be a sufficient reason for this, but 
I must confess that, at present, it appears somewhat enigmatical. 
Comparing the show with those of former years, it is certainly 
well up to the best the society ever held; every department 
seems to be well filled, the exhibits not only being very 
numerous, but most of them approaching a very high standard 
of efficiency. 

One feature of the Bath and West of England Society which 
makes it superior to all other shows of its kind is the entire 
absence of conservative exclusiveness. It does not confine itself 
to the purely agricultural, but extends its fostering hand to the 
fine arts, horticulture, poultry and dog shows, &c. The fine art 
exhibits, for instance, this year at Hereford are neatly arranged 
in a large, airy, and well-lighted building, and consist of some 
four hundred pictures, many of which are extremely fine works, 
notably among the loan collection, which contains pictures by 
David Cox, Copley Fielding, and a chef deuvre of the late 
eminent artist, Charles Lucy, “The Burial of Charles I.,” which 
will be sure to be a centre of attraction. The horticultural tent, 
too, is a fine structure, and, for a temporary one, the best I ever 
had the pleasure of inspecting. It contains some rare and 
beautiful specimens, and is on the whole well filled, On Sunday 
last the Bishop of Hereford preached a short but impressive 
sermon in this tent to the officials of the society, the exhibitors, 
their servants, &c., which is the annual custom. It seems to me 
that these facts are not only worthy of notice, but of emulation; 
but, considering the nature and purpose of your journal, and 
the tastes of its numerous readers, it will be necessary to confine 
my remarks to the machinery departments alone. 

The machinery departmentat the Hereford Showcontains by far 
the most essential and numerous class of exhibits ; the machinery 
in motion occupying seventy-nine compartments, as against 
fifty-nine at Bristol, besides the shedding, about three miles in 
length, where the other mavhinery exhibitsare. There are about 
two hundred implement exhibitors, amongst whom may be found 
some of the most eminent firms in England ; to enumerate a 
few, without giving a complete list, would be invidious, A 
careful search among the exhibits, however, has failed to discover 
anything startlingly new or novel, in the strict sense of those 
terms ; although many of the makers have introduced slight 
improvements in their machines since last year, the expediency 
of which their ever-increasing experience has shown them. 

Messrs. Clayton and Shuttleworth, of Lincoln, have a large 
assortment of their well-known specialities. Their 8-horse 
power portable steam engine, which has steam-jacketed cylinders, 
feed-water heater, patent wrought iron crank shaft brackets, well 
stayed, and fitted with reversing eccentric, works very sweetly, 
showing the care bestowed on its details, Their 6-horse traction 
engine, which is fitted with their well-known self-acting differen- 
tial motion, geared to travel at two different speeds, appears to 
be well designed and neatly finished. 

Messrs. Ransomes, Sims, and Head, of Ipswich, have an 
8-horse power portable expansion engine, fitted with a double 
plunger continuous pump, driven off one eccentric, the rod of 
which is forked at one end for that purpose. One pump throws 
the water from tank to heater, and the other from heater to 
boiler. The heater is in the smoke-box. This arrangement of 
pump has the advantage of always lifting water when in motion, 
which, if not required for feed, is returned to the tank. When 
this arrangement is not resorted to, there is great difficulty after 
stopping, to induce the pump to lift very warm and vaporous 
water. 

Messrs. Barford and Perkins, of Peterborough, have several of 
their portable corn-grinding mills at work. Their handy little 
mills for crushing oilcake work very effectively. Barford and 
Perkins’ steam food-preparing apparatus is also in action at their 
stand, but is too well known to need any description. 

Messrs. Marsden, of Leeds, show a patent stone-breaker, 
and also an 8-horse portable engine to drive the same. The 
stone-breaker has an improvement, which is, I believe, exhibited 
here for the first time. The improvement is in the cubing jaws, 
which are now made in two sections, and can be inverted. In 
the old jaws the wear, of course, took place at the centre part of 
the corrugations ; so it does in the present form, but these can 
be reversed, simply by slacking a few bolts, and by this means 
double the wear got out of them. They are of chilled cast 
iron, 

Messrs. Hayward Tyler and Company, of London, have 
effected an improvement in their Cope and Maxwell’s portable 
steam pumping engine, for fire or irrigation purposes, This, it 
will be remembered, is a vertical boiler supplying steam toa 
direct-acting horizontal pump; the whole mounted on a light 
spring carriage, forming an exceedingly powerful, but, at the 
same time, portable pump. The change of motion in the steam 
cylinder was formerly so quick that the valves got injured. They 
now work it more expansively, have fitted an adjusting lever 
to the slide valve, so that the engine can be started or stopped 
without touching the steam throttle valve, and thus, by allowing 
it more time to come to rest before changing the direction of 
motion, have got over their old difficulty, The same firm have 
on exhibition some of their useful little jet pumps for clearing 
the fire-boxes of portable or any other kind of boiler having a 
fire-box. They are not novel, but I do not think you ever 
noticed them before, I am informed that great numbers of 
them have been sold. 

Messrs, Brown and May’s 20-horse power portable is a truly 
colossal engine. The engines of this firm are fitted with an 
ingenious arrangement for cleaning the soot from their boiler 
tubes. A steam pipe fitted with a stopcock is carried into 
the chimney, after the fashion of the ordinary steam jet or blast 
arrangement. By turning the stop valve alternately backwards 
and forwards a blast is sent up the chimney, causing an induced 
current through the tubes, which almost instantaneously frees 





them of soot, without the stopping, or burning down fires, and 
other evils usually attending tube cleaning. 

There is a large and varied assortment of thrashing machines 
in the yard, but certainly to Messrs, Wallis and Steevens belong 
the honour of having the most neatly finished thrashing 
machines shown; some, by vuther makers, are really execrable, 
from an esthetic point of view at all events. 

Mr. C. Loader’s combined haymaking and loading machine is 
a new implement. Whilst being drawn bya couple of horses 
over a field of mown hay, it is supposed to elevate the hay from 
the ground into a wagon which is attached to the rear of the 
machine. The actual trial of this implement clearly indicated 
that it needs improvement; but as an experiment in the right 
direction it merits encouragement. 

There is a good assortment of builders’ machinery in motion. 
Messrs, F, W, Reynolds and Co., of London, show a very neat 
little 3-horse power horizontal engine and. vertical boiler, on a 
sort of four-wheel truck, driving a 3in. circular saw, and other 
gear. Shute’s well known patent hand mitre cutter, made by 
bred firm, must be a very handy tool to picture-frame makers and 
others, 

Messrs. J.and F. Howard, of Bedford, are well represented. Their 
patent double-action haymaker does its work fairly well; but its 
trial on the field on Tuesday led to the conclusion that a slight 
improvement might be effected by placing guards over the top 
of the wheels to prevent them clogging with the hay. 

The exhibits in the mower and reaper class are very numerous. 
Those by Messrs. Harrison, McGregor, and Co., of Leigh, 
Lancashire, may be taken as good representative machines. 
These gentlemen have since last year effected several improve- 
ments in their implements, with a view of simplifying them, an 
effort that ought to receive every encouragement, as there is at 
present a strong tendency among makers to unnecessaril, 
complicate their implements. The improvement in the Albion 
combined mower and reaper consists of an improved malleable 
iron mowing shoe, inlaid with steel plates for knife to cut against, 
a new finger bar fitted with steel lined malleable iron fingers of 
a new open pattern; these are much less liable to clog in old 
meadows or difficult crops. The implements are also fitted with 
a neat little arrangement, hy means of which the fingers can be 
instantly raised or lowered—a desideratum when going through 
laid or tangled crops, or working over rough and uneven ground. 
The actual trial of these implements fully sustained their reputa- 
tion. 

The horse groomers of Messrs. Newton, Wilson, and Co., and 
which has already been noticed in your pages, appear to do their 
work very satisfactorily. It is doubtful, though, whether the 


universal joints of these machines will continue to give satisfac-' 


tion, chiefly on account of the noise they make. I understand 
that the patentees are bringing out a silent joint, which will be a 
decided improvement. 

Mr. J. Howarth has a stand of his well-known patent 
revolving archimedean screw ventilators—one, a working model, 
where the screw is enclosed in a glass cylinder, and the current 
of air proved by making it, in its passage, lift a paper flap- 
valve, 

Mr. Sinclair, of Leadenhall-street, London, has six of Professor 
Tyndall’s smoke filter respirators, which are too well known to 
need description. 

The patent Lac Trephoer, of Isaac Brookes and Co., for rearing 
young stock, is very simple and ingenious, and is worthy of the 
attention of farmers and stock breeders generally. It consists 
substantially in a receiver, fitted with india-rubber mouthpieces, 
made to resemble, as much as possible, the maternal teats, 
Judging from the testimonials, they are already fairly successful ; 
no difficulty being experienced in inducing the young stock to 
take to them. 

At the grounds alloted for the trial of steam ploughing and 
cultivating machinery—which is, as usual, a long distance from 
the show-yard—Messrs. Howard’s steam cultivating gear did 
good work. - 

Fisken’s patent plough and anchor were at work, driven by one 
of Robey’s traction engines. The ploughing of this gear was 
very satisfactory, 

Mr. P. J. Perry has, in his ornamental span conservatory, not 
only the largest one in the show, but, from an architectural and 
artistic point of view, the best. It is really a very fine structure. 

The design and finish of Messrs. Dennis’, of Chelmsford, con- 
servatories, reflect credit on the manufacturers. 

The weather, up to the middle of the week, has been all that 
could be desired, and up to the time of my writing there is every 
indication of its continuing so. There is a good influx of visitors, 
and the good old city of Hereford is unusually lively and gay. 
I think the society will have the pleasure of recording a very 
successful meeting for 1876. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the twenty-fifth ordinary meeting of the session, held on 
Tuesday evening, the 23rd of May, Mr. Abernethy, vice-president, 
in the chair, the paper read was “On the Permanent Way of 
Railways,” by Mr. R. Price Williams, M. Inst. C.E. 

When, ten years since, the subject of the maintenance and 
renewals of permanent way was discussed at the Institution, steel 
rails might be said to have been on their trial. In the few 
instances where they had been used, they were laid rather as an 
experiment at stations, and in situations where, from the slow 
speed of the traffic, no risk was incurred of those sudden fractures 
to which, it was feared, their brittle character rendered them 

uliarly liable. Ex, science had, however, shown that these 
[be were groundless, and that steel, with the small percentage of 
carbon used for rails, was a material greatly superior to iron, both 
in strength and in durability, and not more liable to sudden frac- 
ture, Steel rails had now almost entirely superseded iron rails on 
the main lines in this fea oe and the recent reduction in cost 
of manufacture would probably lead to steel being used exclusively 
for rails, In 1865, the author showed that the average life of iron 
rails under heavy traffic was then only three years. Since that 
time, the goods and mineral traffic on some of the principal 
English velhwegs had been doubled, and even trebled. As might 
be expected, this had led to increased expenditure in the mainte- 
nance and renewals of the permanent way, but in nothing like the 
same proportion—a fact testifying to the more durable quality of 
the materials. Thus in the last ten years on the Great Nortaern 
Railway the tonnage had increased 177 per cent., while the cost per 
mile of maintenance had only risen 45 per cent.; on the Midland 
the tonnage had increased 113 per cent., and the cost of mainte- 
nance 64 per cent., the chief portion of this latter increase being for 
materials, On the South-Eastern and the London and Brighton 
line, the relatively small increase in the cost of labour per mile 
was observable, but there had been a considerable increase in the 
cost of staff and office charges. In 1868, the half-yearly reports 
of the railway companies were required to be prepared according 
to a uniform system. The distinction between the maintenance 
and renewals was then abolished. The cost of maintaining the 
sidings, points, and crossings, hitherto included in “Station 
Works,” was ch: against “Maintenance of Way.” The 
author had arranged the tables and diagrams in accordance with 
this new system. In comparing the cost of maintenance on 
different railways, it was necessary to take into account the 
gradients, weight, and speed of traffic in each case, as also the 


relative mil of single, double, and triple lines, length of 
sidings, &c, ‘To afford a common basis of comparison, the author 
had given the cost of maintenance both per mile of railway and 
per mile of single line; and much more uniformity was found in 
the latter than in the former. 

The average cost of the maintenance and renewals of the 
Papen way on the Great Northern Railway, during the year 

865, was £124 per mile of single line, the net cost of relaying a 
mile of single line with iron rails none, Oat 1. Dividing the latter 
amount by 124, gave eleven years as the average “* money life” at 
that time; in other words, the annual sum then spent would renew 
the entire mileage of the railway in that period. In 1875 when 
steel rails were used, the cost of maintenance and renewals per 
mile of single line was £184°78, the net cost of relaying 2 mile of 
single line being £1626, giving a “‘ money life” of only nine years. 
The “‘ money life” of this permanent way had therefore diminished 
during the last ten years, a result due partly to the rise in 
wages, but chiefly to the increased amount of labour in uphold- 
ing the substructure of the road; indeed, the cost of labour in 
‘*maintenance ” amounted to four times the labour required for 
‘* renewals,” On comparing the average cost of the maintenance 
and renewals of the nine principal English railways, it appeared 
that on the Lancashire and Yorkshire Railway it was the highest, 
and that consequently the “‘ money life” was the least, viz., only 
6°66 years ; the maximum ‘‘ money life ” being found on the South- 
Eastern and the London and Brighton railways, viz., 10°50 and 
10°38 years respectively. The average annual cost per mile of 
single line of the nine railways alluded to during the last ten 
years was about £158 per annum, equivalent to an average 
“money life” of 7°61 years, assuming iron rails to have been used 
for the renewals. During 1875, the average cost of maintenance 
of these nine railways had been £213'64 per mile of single line, 
which, even assuming, as was not the case, that steel rails had 
been entirely used for renewals, gave only 7} years as the presen 
“*money life” of nearly one-half the railway mileage of th 
kingdom. The annual cost of the maintenance of the permanent 
way on these ma represented 2 10 per cent. interest on the 
ordinary capital, so that one year’s increased “‘ money life” would 
be equivalent to an addition of } per cent. interest on such capital 
—a fact which showed the importance of the efforts to render the 
permanent way more durable, The actual life, or duration, of the 
permanent way should not be confounded with the “‘ money life,” 
the ‘latter being merely the ratio which the annual cost of main- 
tenance bore to the cost of construction. In the author’s previous 
paper, it was mentioned that some iron rails on a portion of the 
Great Northern Railway had only lasted 24 years. The rails which 
replaced these in 1863, teed for seven years, were not taken 
up finally till 1870; in the meantime, however, a great portion of 
them had been renewed, so that the average. life was only about 
54 years. The life of rails was entirely a question of tonnage, and 
of speed and frequency of the trains. Thus on the loop line of the 
Great Northern Railway, from Peterborough to Gainsborough, 
which was opened in 1848, and where the traffic was much smaller 
than on the main line, the earliest renewals of the rails occurred 
in 1868, and only within the last year had the up line been renewed 
throughout. In the down line some of the original rails were still 
in the road, after twenty-eight years’ wear, during which period 
about thirty-nine million tons of traffic had passed over them. The 
East Lincolnshire section of the Great Northern Railway was opened 
the same year asa loop. Only 21 per cent. of the up line and 4 per 
cent, of the down line had been renewed, the rails still in the road 
haviag a considerable smount of wear in them. The tonnage over 
these rails had been 13,400,000 and 14,300,000 tons on the up and 
down lines respectively, During the last ten years 85 per cent. of 
the mileage of the Great Northern Railway had been renewed, and 
the average life of the rails was nearly sixteen years, With this 
average life of iron rails, and assuming that sleepers lasted eight 
years, the estimated average cost of renewals per annum would be 
a per mile of siogle line, while the actual cost had been 

39°55. 

Steel rails were first laid on the London and North-Western 
Railway at Camden Town in 1862, and at Crewe station in the 
following year. Diagrams were exhibited showing the wear and 
amount of tonnage which had passed over the latter. On an 
average, it appeared that a wear of 7; of an inch of the tables 
corresponded to a traffic of 9,370,777 tons. On the Great Northern 
Railway steel rails were first used at the coal sidings at King’s 
Cross, but the tonnage over them could not be ascertained. In 
February, 1.867, steel rails were laid in the up and down lines in 
Maiden-lare tunnel. On the down line the traffic was of a heavy 
character, consisting chiefly of shunting. A diagram was exhibited 
showing the worn outlines of these rails, the tonnage over them, 
and the chemical constituents of the steel. The traffic correspond- 
ing to a wear of 7; of an inch of the tables varied from 5,251,000 
to 31,061,000 tons. Similar diagrams were exhibited, showing the 
wear, the tonnage, and the chemical analysis of steel rails on other 
rtions of the Great Northern Railway. Steel rails were first 
id in the running road in 1866—7, on the up line, near Hornsey. A 
template of one of these rails was exhibited, showing a wear of only 
0°15 of an inch during a period of 9} years, the traffic having been 
66,546,000 tons, equivalent to 27,727,000 tons for every 7; of an 
inch, The proportion of carbon in this rail was | 0°320 per 
cent, The analyses for this communication were made by 
Mr. Riley. 

The Metropolitan Railway was opened in January, 1863, as far 
as Farringdon-street, and the extension to Moorgate-street in 1865, 
The greater part of thé steel rails had been worn out, and, in some 
cases twice renewed, owing to the enormous traffic, The renewals 
chiefly occurred near the stations, where the brakes attained their 
maximum effect, that was, intermediate between the points where 
the brakes were first applied and the station platform. Diagrams 
were shown of the worn outlines of these rails, of the tonnage over 
them, and also of the chemical analyses of the steel—the most 
noticeable features being in the case of the rails in the Clerkenwell 
tunnel, where a considerable difference in the wear was observable 
in the wet and dry portions of the tunnel, although the amount of 
traffic was the same. 

In a recent paper, the process of hammering the ingot had been 
recommended in preference to first cogging it, and then rolling it 
into the finished rail, the latter process having, it was stated, the 
effect of injuring the metal. The author had had some experiments 
made at Mr. Kirkaldy’s, with a view of practically testing the 
relative merits of the two systems. The results of these experi- 
ments showed, that rails rolled direct from cogged ingots had 
decidedly the advantage, being about 2} per cent. stronger on the 
average than those rolled from hammered ingots, On the Great 
Northern Railway rails rolled from cogged ingots had endured 
ten years of the heaviest traffic, and were still in a serviceable 
condition. 

The author had also made experiments as to the relative strength 
of deep and ordinary fish-plates. The results showed that the 
average strength of the deep fish-plate was 67 per cent. of the 
strength of the solid rail, whereas the average strength of the 
ordinary fish-plate was only 22 per cent. Experiments were like- 
wise made to determine the transverse strength of steel rails, with 

unched, drilled, and partly punched and drilled fish-bolt holes ; 
ikewise steel rails which, previous to being subjected to punching, 
drilling, &c., had been toughened by being plunged in water when 
hot. fi was thus ascertained that the strength of steel rails not 
subjected to the toughening process, with holes punched cold ia 
the ordinary way, was 65°39 per cent. of that of the solid rail ; 
whereas the strength of the rails with drilled holes was 98°68 per 
cent., and the y punched and afterwards rails 97°80 per 
cent. of the strength of the solid rail. The effect of the toughen- 
ing process was materially to increase the strength of the steel rails, 

ially the rails with the punched holes, which showed an in- 
creased strength of about 58 per cent., as compared with the 
untoughened punched rails. 





In conclusion, the author expressed a hope that in future steel 
rails would be made of such uniform quality as would insure, as 





re en etme moms 


THE ENGINEER. 





JUNE 9, 1876. 











DETAILS OF VALVE GEAR OF THE JOSEPH B. WILLIAMS.: 








MR. A, HARTUPEE, PITTSBURGH, U.S., ENGINEER. 


To BOILER 




















ey 





* 
+ 
Me nd 





N 





1 jo oO 


















































an average, the maximum endurance already met with in some of 
the instances referred to—about 30 millions tons fur a wear of }; | 
of an inch of the tables. With such a quality of material, the 
average life of a steel rail would be about 300 million tons, equi- | 
valent on the most heavily worked portion of the Great Northern 
Railway to a 42 years’ life., The effect of this increased duration 
would be to reduce the present average annual cost of renewals, 
viz., £213, to about £107 per mile of single line. 








AN AMERICAN TOWING BOAT. 


In our last impression we illustrated and described in 
general terms the Mississippi towboat John B. Williams. We 
nowgive above and at page 434 enlarged drawings of the engines, 
and a drawing of the auxiliary engine, condensers, &c. 

The engines are, it will be remembered, constructed on Mr. 
Hartupee’s “ moderator” system. The small cylinder, 19in. in 
diameter, lies in advance of the large cylinder, which is 44in. | 
in diameter, with a stroke of 9ft. We have no particulars of 
the speed of the vessel, but assuming it to be six miles an 
hour when towing, this would, allowing for slip, represent about 
eight revolutions and a piston speed of but 144ft. per minute. 
Assuming the cut-off to take place at one-tenth stroke, the 
average effective pressure would not be much less than 60 1b. on 
the square inch, and, referring this to the two large cylinders 
only, we should have an indicated power of about 800 horses, | 
which is pretty well for a river towboat. To deveiope this | 
power, however, there are at most only 1800 square feet of heating | 
surface in the boilers. In practice, it is found, with com- 
pound engines of the best type in English seagoing steamers, | 
that at least 3 square feet of heating surface are required to | 
make steam for one indicated horse-power. This would give 
the maximum power of the machinery of the Joseph B. Williams | 
as 600 horses; and it must be borne in mind that, when | 
towing loaded coal barges, she is proceeding down stream, not | 
up. It is true that the current is not very rapid, but we may | 
conclude, we believe, that the average power of the boat is | 
somewhere about 600 horses. | 

The construction of the valve gear, although apparently | 
complex, will be easily understood from a careful inspection of | 
the drawings. It will be seen that the valves are of the 
poppet type, opened and closed by wipers and rocking shafts. | 
In the engraving a is the large cylinder, } is the small cylinder. In | 
this country, and, indeed, almost universally, steam is led | 
directly from the small to the large cylinder, when both | 
pistons are connected to the same crosshead, the stroke on | 
the large piston being reduced by exhausting sufficiently in | 
the small cylinder. Mr. Hartupee, however, has patented the | 
arrangement which we have illustrated. He carries steam | 
almost full stroke in the small cylinder, and exhausts into the | 
“moderator,” or intermediate receiver, by which means he re- | 
duces the pressure in the large cylinder by about 40 per cent. | 
We shall not attempt here to go into the theory of this | 
arrangement. It is stated, however, that it is used in the | 
States extensively, and with great success, since 1864. To | 
resume—d d are the valve chambers; ¢, exhaust pipe from | 
small cylinder to moderator ; gg, valve levers; h h, rocking | 
shafts ; j, drain pipe ; m m, brass lagging straps ; n, bed-plate ; | 














by the letter a, while 5 } are the air pumps; cc are the 


condensers; a, exhaust pipes; jf, pump valve boxes; g, 
fly-wheel ; h, injection cocks; «, spray pipes; j, feed pipes 
from pumps; *%, column and hot well; /, scattering plate to 
distribute the injection water ; m, main beam ; 2, small beam ; 
o, feed pump rods; p, cylinder guides ; g, air-pump guides ; 7, 
channel plate valve seats ; s, suction pipes; ¢, overflow from hot 
well ; u, pipe from overflow ; w, a pipe running fore and aft to 
supply a head of water to the feed pumps « ; the steam chest is 
shown at y; while z is the handle used to regulate the position of 
the scattering plate. 

We believe we have said enough to render, with the aid of 
the drawings, the construction of the Joseph B. Williams and her 
machinery clear to our readers, who will, we think, admit that 
we have made them acquainted with a very remarkable variety of 
marine engineering practice ; and we shall conclude with an 
expression of our thanks to Mr. Haitupee for the courtesy with 


| which he placed his drawings at our disposal for reproduction in 


THE ENGINEER. 








RANKIN’S TOBACCO PIPE MAKING MACHINES. 
THE tobacco pipe making trade gives us a striking example of 


| the force of old custom, which has hitherto confined this manu- 


facture within the narrow limits of mere hand labour, whilst in 
almost every other trade steam power and machinery have for 
many years superseded manual labour, and in every case with 
the same unvarying results—greater powers and speed of produc- 
tion, and consequent economy in the cost of the product. It 
is now apparent, however, that a revolution in pipe making has 
commenced ; probably the recent pipemakers’ strike has had 
much to do with it, as several inventors have of late been busy 
at work, devising means whereby manual labour may be in a 
great measure dispensed with. 

The accompanying engraving represents a perspective view of 
a tobacco pipe making machine, invented by Mr. Robert Rankin, 
and manufactured by Messrs. Steven and Struthers, Brass- 
founders, Elliot-street, Glasgow, which, on account of its great 
powers of production and simplicity of action, appears destined 
to revolutionise this particular trade. The principle aimed at by 


| the patentee has been the obtainment of an endless revolving 


motion similar to that of other machines, having great produc- 
tive powers. In working out this principle, the inventor has 
employed an annular intermittently revolving table A, carrying 
a series of moulds a, This table revolves on its lower edges in 
V shaped grooves, in the upper edges of a corresponding hollow 
bed plate A’, secured to the top of the supporting columns A". 
Motion is communicated to this annular revolving table A by the 
first motion shaft 1, actuated by the belt 1’, and fast and loose 
pulleys 1", and which by two pairs of mitre wheels, 2’ 2" and 
3’ 3”, gives motion to two second motion shafts, 2 and 3, at the 
same speed, and these shafts in turn each reciprocate the parts 
it has to move in proper sequential periods or order, in relation 
to that of the other during each revolution ; and the intermit- 
tent motion is given to the annular revolving table A, by means 
of an improved screw or cam barrel 4, having a plain semicircular 
feather 5, round its centre, which works for rather more than 
half a revolution into corresponding holding notches 5’, slotted 


R, cylinder timbers ; S, main steam pipe ; and Z, exhaust pipe | or formed in a horizontal rim, or projectiona near the upper outer 


to heater. 


edge of the table A, so as to hold it steady during that half of 


The auxiliary engine employed to drive the air and feed | the revolution of the barrel 4. While the feather 5 is out of one 


Bue e is so fully illustrated as to require very little 


description. | holding notch 5’, a semicircular screw feather 5”, formed round 


he cylinder is 16in, diameter by Sft, stroke, Jt is shown | half of the barpel gpposite tg and diagonally across the plain 





vertical feather 5, comes round and takes on to an anti-friction 
conical pulley 5’, so as to turn the table A to the extent of one 
of its divisions or notches, and keep it there until the advance 
end of the holding segment, or feather 5, enters the new notch 
brought round opposite to it. The position of the barrel 4, its 
holding feathers 5, 5’, and the mould boxes a a, are so arranged 
that when the screw feather 5” is turning the table A during one 
half of the revolution of the barrel, the two halves of each mould 
box a are closed as it reaches the side next, and at right angles * 
to the shaft 3, by short. wipers ff, raising the hinged plates }, 
and acting on the curved wedge or tilting surfaces g on the back 
of the plates, or on the halves of the moulds a a, so as to close 
the plates and the two halves of each mould box with great power 
asit is brought round with the turning table A, over a stationary 
cam, by the anti-friction roller on the lower end of the lever d 
acting on the angled cam surface of the fixed cam, thus compres- 
sing and forming the blank of clay into a properly shaped pipe, 
with the bowl or mouth upwards below the stapper G, which, as 
the table comes to rest, is brought down to form the bowl of 
the pipe, by the rod 0, actuated by the crank dise m’, actuating 
the lever N of the stapper. As each new mould a, with the clay 
compressed in it, is brought round by the table A under the 
stapper G, the stem part a’ of the mould is left in exactly a radi 
line with a reciprocating and revolving drill 7, actuated by a cam 
formed on the back of the disc m’, through the reciprocating rod 
m and lever J, so as to drill the hole in the stem of the pipe 
simultaneously with the forming of the bowl by the stapper G. 
The succeeding or next intermittent movement of the table A 
brings the mould box a over an opening cam, and the said anti-fric- 
tion roller of the lever d, coming in contact with the bevelled sur- 
face on the opposite side to that of the closing cam, reverses the 
lever d and its oscillating spindle e, and turns down the arms f of 
the levers d, which come in contact with the projecting pins g’ on 
the gripping and tilting segments g, so as to tilt and bring down 
the two plates b and halves of the mould a, whilst the table is 
travelling past the tilting cam, leaving the finished pipe ready 
for removal from the opened halves of the mould a, which may 
then during the same pause be oiled and cleaned, if necessary, 
previous to placing in a fresh block of clay in readiness for being 
brought round by the table A for the sequential repetition of the 
several operations already mentioned. 

Thus 80 soon as the first revolution of the table is completed, 
and the first pipe formed, every succeeding pause or step of the 
table completes a fresh pipe, each pipe requiring three of these 
steps or pauses to form and finish it from the rough block, i.e., 
as, say, three pieces of clay are being simultaneously operated 
upon in progressive rotation, the first step or motion of the table 
closes and compresses the mould a and places it under the stapper 
G, and opposite the wire drill i; the second step cuts off the 
superfluous clay from the bowl of the pipe, and the third step 
opens the mould for the finished pipe to be removed. In the 
above engraving the revolving table is arranged to work with 
eleven moulds, but the patentee has devised a method of reduc- 
ing the number to eight without any diminution in the number 
of pipes made, by so forming the driving cam barrel as to cause 
the table to turn one-eighth instead of one-eleventh of its cir- 
cumference each step. Under this arrangement each alternate 
half revolution of the driving cam barrel closes one mould, cuts 
the superfluous clay off another, and opens a third ; the other 
half revolution of the cam barrel is so adjusted as to | the 
revolving table stationary during the time the stapper G, for 


forming the bowl, and the wire drill for the stem come into 
action, Thus jt will be observed that three operations take plaga 
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simultaneously while the table is in motion, and two while it is 
at rest, and while one attendant is taking out a finished pipe and 
pri yt pies dng gr head wa in the mould. To increase 
the speed of production of the pipe, the revolving table may be 
formed sufficiently large in circumference to enable double sets 
of moulds to be operated upon, with attendants at opposite 
sides, so that two finished pipes would be produced, one at each 
side, simultaneously. 

Thus it will be seen that the productive powers of this machine 
are only limited by the degree of expertness of the attendants 
in lifting out the finished pipes, and placing the rolls in the 
moulds; and xr § only a horizontally revolving table has 
been described, it will be obvious to the practical engineer—and 
indeed the inventor has shown in his specification —that a 
vertically revolving table may be employed with exactly similar 

ts. 


resul 

Figs. 2 is a sectional elevation of parts of the machine, 
detached to show the details and action more clearly, the 
mould a being shown in side elevations in its closed —. 
with the pipe formed therein, as seen in dotted lines in 
Fig. 2. The cam segments operate the lever d, by the 
antifriction roller d’, on its lower pendent end, for opening and 
closing the moulds a a; and 6b are the swivelling plates to 
which the two halves of the mould are screwed, and which turn 
on the two axes b'in the carrying frame cc’, secured to the 
turning table A. 


On coming to consider the cost and rate of production with 


this machine, as compared with hand labour, the results are 
somewhat startling. For example: At some of the principal 

ipe works the weekly output by the present hand-labour system 
is, according to a good average, 40 gross per man; whereas, with 
one of Rankin’s single machines, working similar hours, the 
weekly output is at the rate of 480 gross, or not less than thirty 
pipes per minute—even forty have been produced by it per 
minute with expert attendants. This single machine requires 
only two boys or girls to attend it, very little training being 
necessary, and they can turn out as many pipes per week as 
twelve men can do by the old system. In using the machine, 
however, we have to take into consideration the driving power, 
and on the most reliable data it is found that 20s. per week 
would cover the cost of driving even four of these machines ; 
and this expenditure, coupled with the attendant’s wages, brings 





the cost of production to about 1d. per gross, as compared with 
53d. by hand labour. The present cost of pipe making by hand 
labour is 74d. per gross, less 2d. per gross for making the rolls. 
In’ other words, the making of the 480 gross of pipes by the 
machine per week, at 1d. per gross gives £2, whereas the same 
quantity made by hand would cost £11. Thus, supposing a 
machine costs £100—and we understand that one of a superior 
quality can be supplied for that sum—it will be seen that in the 
short space of eleven weeks the machine would repay its original 
cost, irrespective of the extra profits arising from the increased 
production. These facts and figures speak for themselves, and 
require no comment, as pipe manufacturers will readily appreciate 
the value of such important improvements, We may add, 
however, that Mr. Rankin is at present constructing a simple 
machine for making the clay sg which will effect another 
great reduction in pipe manufacture. The present cost of 
making these rolls by hand is 2d. gross, whereas, with the 
new machine, it is calculated that they can be produced at the 
rate of $d. per gross. 
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CHARLES FREDERICK BEYER. 

WitH much regret we announce the death of Mr, Charles 
Frederick Beyer, on 2nd of June, at his residence, Llantysillio Hall, 
Llangollen, aged 63. Mr. Beyer’s name has long been celebrated in 
the railway world, and his loss will be regretted throughout a very 
large circle of railway men. Of the very early life of Mr. Beyer 
we can say but little. He was a Prussian by birth, and was 
educated at the Polytechnischer Schule at Dresden. On leaving 
this school he obtained employ with Messrs. Sharp, Roberts, and 
Co., Atlas Works, Manchester, and for nine years he held the post 
of principal draughtsman to the firm. When the late Mr. Richard 
Roberts withdrew from the firm, Mr. Beyer took the entire direc- 
tion of the mechanical details of the works, which were carried on 
under the style of Messrs, Sharp Brothers and Co., and this posi- 
tion he held for nine years, At the end of that time Mr. Beyer 
entered into partnership with Mr. Peacock, and with him carried 
on the Gorton Works, Manchester, from which a very large num- 
ber of locomotives have been turned out. 

Mr. Beyer’s strong point was elegance of desi He had a 
natural abhorrence of ugly forms, and it cannot be doubted that 
his influence has been strongly felt for good in the construction of 
modern locomotives, He weal spend hours in elaborating a dainty 
curve, and nothing which admitted of being improved in shape 
without a sacrifice of efficiency escaped his notice, Many anec- 
dotes could be related showing how strongly he was influenced by 
the desire to obtain beauty of form. On one occasion he came 


Fia. 


| into his drawing office, and he gave one of the leading apprentices 


a knob which he had just pulled off a drawer in his writing table, 
“Do you see this,” said he, ‘‘ this is an ugly knob; draw me a 
retty one.” Several knobs were drawn accordingly, and the whole 

inner hour was thus occupied. At last one was produced which 
pleased Mr. Beyer. ‘‘ This will do, young man; this willdo. But 
you have lost your dinner in drawing knobs for me. Very good, 
come home and dine with me, and I'll give you something good, 
something you will like much, something better than pretty knobs.” 
The narrator of this anecdote now holds an important position on 
an Austrian railway. 

Mr. Beyer was a member of the Institution of Civil Engineers. 
He was elected in 1854, being proposed by Richard Roberts, while 
his election was ded by G. B. Bidder, C. H. Gregory, J. 
Hawkshaw, G. M‘Clean, J. E. Errington, J. Scott Russell, C. 
Geach, J. M. Rendel, Ed. Woods, G. M. Miller, and Thos. Brassey. 
Mr, James Simpson was president. 











Krine’s CoLLEGE ENGINEERING SocreTy.—An ordinary meeting 
of this society was held on Friday, May 26, when Mr. L. Glasson 
read a paper on “ Blowing Engines.” The author dwelt at some 
length upon the efficiency of long and short stroke engines, 
—— out the advantages of each system, and calcalating the 
oss caused by clearance in the blowing cylinders. Mr. Glasson 
illustrated his paper with diagrams and descriptions of Mr. 
Andrew Barclay’s grass-hopper blowing engine, the newly designed 
direct-acting engine of Messrs. Dick and Stevenson, ox the long 
stroke engine of Messrs. A. Andrews and Co., in which two steam 
and one blowing cylinder are employed, the three cylinders 
standing vertically on a single sole plate. 


THE BREMERHAVEN ExPLosion.—Mr. Ward, the British Consul 
at Bremerhaven, reporting on the explosion of lithofracteur in 
December last, observes that it is well-nigh impossible to convey 
any approximative conception of the colossal force of the momen- 
tary pressure which was thus caused. The large hole made in the 
quay at the spot where the cask exploded measured 94 metres, 
above 10 yards, in circumference, and 24 metres in depth, and the 
solid pavement with the soil beneath it was pressed downwards, 
while neither stones nor sand were thrown up upon the sides of the 
hole. Most of the persons, the cart and horse and other things on 
the quay, and parts of the decks of two steamers, were carried up 
into the air, thrown to various distances, and torn to pieces, injuring 
or destroying on their passage other persons or buildings. The 
most serious effects of the explosion were experienced within a 
circle the radius of which is given at 750 metres; but where no 
obstacles intervened the atmospheric pressure destroyed glass and 
similar fragile materials offering large surfaces of slight resisting 

wer in p| 1400 metres distant from the spot of the explosi 
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816. Im ts in Rotter Skates, Benjamin Samuel Weston, Park- 
road, Dalston.--26eh January, 1876, ‘ y x 


Nee 





1436. its in the of Exvetores and WRAPPERS, 
John Broad, Hornsey Rise, London, and William Brooks Claxton, 
George-square, Hoxton, London.—4th April, 1876. 

1487. Improvements in Fire-Licuters, Charles Edward Taylor, Wakefield. 
—Tth April, 1876. 

1628. Improvements in Bast Furnaces and apparatus employed in con- 
junction therewith, Matthew Heron and Henry Kenyon, Maryport, 
Cumberland.—18th April, 1876. 

1662. Improvements in the method of and apparatus for Paryrure on 
Gtass or other ceramic articles, Fred William Heuer, Meidling, Vienna. 
—20th April, 1876. 

1782. ee ppm in means and apparatus employed in the manufac- 
ture of SupuaTEs, parts of which sai-i improvements are applicable in 
the manufacture of sulphuric acid, James Hargreaves, Widnes, Lanca- 
shire.—27th April, 1876. 

1808. Improvements in Steam Piovcuine, Joseph Parmiter, Horwood 
Anstey, Wiltshire.—29th April, 1876. 

1858. Improvements in the method of and apparatus for Fixina Tex- 
pero g ang 8 — Philips, Mortimer street, Regent’s-street, London. 
_ ay, 1876. 

1908. Improvements in TemMpeRINc Guass Bortries and other hollow 
glass articles, and in apparatus therefor, Charles Denton Abel, South- 
ampton-buildings, Chancery-lane, London.—A communication from 





Francois lemy Alfred Royer de la Bastie, Rue de la Victoire, 
Paris.—6th May, 1876. 
1927. I ts in facture of Cutorine, Henry Deacon, 


e 
Widnes, Lancasbire.—8th May, 1876. 

1937, A new and improved method for preparing Stereotype Piares for 
Printing, Thomas Griffin, Birmingham-road, Walsall, Staffordshire.— 
9th May, 1876. 

1979. Improvements in Gas Fasreninas for Vesseis, Herbert John 
Haddan, Strand, Westminster.—A communication from James Henry 
David, Damariscotta, U.S. 

1985. A Sexr-actina Pump for Winpinoc and Pumrina, also measuring 
liquids and for other useful purposes, Claude Ludovic Taverdon, Paris. 
—Illth May, 1876. 

2007. Improvemerts in WEIGHING CEREALS and other materials consisting 
of small particles, and in apparatus therefor, Eduard Reisert, Kalk, 
Prussia.—12th May, 1876. 

2009. Improved methods for Securtne Tires to the WHeEts of Loco- 
MOTIVE ENGINES, TENDERS, CARRIAGES, and Wacons, John Stephenson, 
East Mount-road, Yorkshire.—13th May, 1876. 

2073. Improvements in Furnaces to be used in the manufacture of 
alkaline carbonates, and in obtaining copper, James Mactear, Glasgow, 


N.B. 

2075. A new SELF-RENEWING Movement or Power for Cocks and 
Wartcues, and other useful purposes, Johann Ernst Friedrich Liideke, 
St. Benet’s-place, Gracechurch-street, London. 

77. Improvements in Dovsiine and Twistino, and in apparatus con- 
nected therewith, Samuel Smith, Keighley, Yorkshire.—A communica- 
we from Charles Fletcher and Henry T. Wentworth, Providence 

2081. Improvements in Gas Motor Enornes, Charles Denton Abel, 
Soutkampton-buildings, London.—A communication from Nicolaus 
August Otto, Deutz, Germany. 

2083. Improvements in Stoprers for Borries, Jars, and other hollow 
articles, and in machinery or apparatus to be employed in their manu- 
facture, Nathan Thompson, Southampton-buildings, London. 

2085. Certain improvements in Srzam Enoines, Joseph Musgrave and 
Peter Chell, Bolton, Lancashire. 

2087. Certain improvements ‘in Rink and other Skates, Peter Macquay, 
Birmingham. 

2089. Improvements in apparatus for Evaporatine Liquins and facilitat- 
ing the separation of impurities therefrom, Alexander Joseph Morison, 
jd Norwood, Surrey.—A communication from Francis John Morison, 

avana, 

2091. A new or Sugeress method of manufacturing the Tors and Borroms 
of cylindrical and other shaped cases or boxes, William Austin, Greville- 
street, Holborn, London —17th May, 1876. 

2093. Improvements in the Permanent Way of Rattways, John Henry 
Johnson, Lincoln’s-inn-fields, Londun.—A communication from Jules 
Antoine Joseph Vautherin, Besancon, France. 

2097. Improvements in the construction of Rotter Skates, George Clark, 
Craven-buildings, Drury lane, London. 

2099. Improvements in RarLway WHEELS and Axvzs and parts connected 
therewith, and in appliances for the lubrication of their revolving 
parts; said improvements being partly applicable to other purposes, 
Peter Jensen, Chancerp-tane, London.—A communication from August 
Osenbruck, Hemelingen, Bremen, Germany. 

2105. Improvements in the manufacture of Giass, Bashley Britten, Red 
Hill, Surrey. 

2107. Improvements in apparatus for facilitating the AscerTainte at 
the Surrace of Mines the Composition of the AtmosPHERE in the 
SuBTERRANEAN WORKINGS or GALLERIES, and the Proportion of Fire- 
DAMP or other Mrpuytic Gas contained in such atmosphere, Edwin 
Powley Alexander, Southampton-buildings, London.—A communication 
from Alexandre Lemaire-Douchy, Paris. 

2111. Improvements in the construction of Borters for Heatina WATER, 
Henry Arthur Potter, South Molton-street, London. 

2113. Improvements in Grinpino or PreparinG Corn or similar sub- 
stances and reducing the same into flour, and in the machinery. or 
apparatus employed therein, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication frum Oscar Oexle, Augsburg, Bavaria.— 
18th May, 1876. 

2115. Improved Es oa: applicable for Sairtino Bers or Srraps in 
MACHINERY, lace Cochrane Somerville, Upper Thames-street, 





mdon. 

2117. Improvements in apparatus for use as a Foo ALARuM, and to give 
audible signals, William Brookes, Chancery-lane, London.—A com- 
munication from Horace Ross Sewell, Quebec, and George Sweanor, 
Sherbrooke, Quebec. 

2119. Improvements in Cuocks or similar Time-KEEPERS, James Carpenter 
and George Martin, St. John-street-road, London. 

2123. Improvements in Meat and VecEeTaBLe Cuttina, and APPLE PARING 
and Siictinc Macuinery, William Henry Goodchild, New York, and 
Samuel Francis Hay, Metuchen, Middlesex, U.S. 

2125. Improvements in Frame Saws, Edward Newton, Southampton- 
buildings, London.—19th May, 1876 

2138. Improvements in Trusses, Emil Edel, Berlin. 

2135. An improved mode and apparatus for Printinc SIMULTANEOUSLY in 
SEVERAL VARIED CoLours NEwspaPers, MaGazines, and other publica- 
tions or works, Emile Vauthier, Boulevard de Strasbourg, Paris.-— 
A communication from Jacob Worms, Rue St. Anne, Paris. 

2137. Improvements in Rotter Skates, Charles Edwin Wallis, Balham, 
Surrey. 

2139. Tecprevemnents in Wrinoina Roiiers for Woot-wasnine and 
similar machines, Isaac Blue Harris, Fountainbridge, Edinburgh. 

2141. Improvements in Steam Enornes, William Dawes, Kingston Grove, 


Leeds. 

2145. An improved method of and apparatus for Excravine or Cuttine 
Seats and various other articles and substances, John Lyon- Field, 
Broadwater, Sussex. 

2147. Improvements in Treatine Srent Ox1vE of Iron obtained in the 

reparation of gu to produce colouring matters and other products, 
Friedrich Wilhelm Bernhard Mohr, Love-lane, Eastcheap, London. 

2149. Improvements in WHEEL or Rotter Skates, George Baker, Alder- 
shot, Hampshire, and William Baker, Bishopsgate. 

2153. An improvement or improvements in the manufacture of StampxD 
Metatuic Lips or Covers for Saucepans and other cooking vessels, 
Charles Frederick Clark and John Purslow, Wolverhampton.—20th 
May, 1876. 

2155. ”) mprovements in modes of and apparatus for ReovuLatine 
Pressure in Pipes or other Conpurts, and ss and registering 
the quantity of water or other fluid flowing through them, Thomas 
Melling, Grassendale Park, Liverpool. 

2157. Imp ts in or applicable to Looms for Weavino, Alfred Howe, 
Caatlet 





hi 





e general concussion of the soil in Bremerhaven and neighbour- 
ing towns was so violent that many persons in their rooms were 
thrown from their seats; glass, crockery, and such light articles in 
shops fell from the shelves ; walls were cracked and stones thrown 
down. Trustworthy persons, says the Consul, report that the 
effects of the sudden atmospheric pressure were observed in a few 
instances at a distance of 94 a. miles through the sudden 
opening of doors and windows and the falling of piles of wood, 
He adds, also, that the detonation was, according to reliable 
sources, heard in parts of Holstein and Lauenberg—that is, at a 
distance of at least 55 English miles from Bremerhaven. Calcu- 
lating from the — power of pieces of metal which were torn 
off the steamer Mosel, lying alongside the quay, it is estimated 
that the momentary pressure on the was 360,000 kilos, per 
square centimetre, or at the rate of 300,000 degrees of atmospheric 
pressure, 





2159. Improvéments in Steam CuLinaRy VesseLs, Herbert John Haddan, 
Strand, London.—A communication from Simeon T. Goodwyn, New 


2161. Imp its in the of Nrepirs employed in making 
loo fabrics and known as latch or tumbler nevdles, Reuben Grimes, 
and John William Padmore, Leicestershire. 

2165. Improvements in the manufacture of Taste Forks and Spoons, 
Henry Edward Newton, Chancery-lane, London.—A communication 
from toowe: and Brothers, Waterbury, Connecticut, U.S. 

2167. {mprovements in Fisn Piates for Raits, Edward Griffith Brewer, 

-lane, Loudon.--A communication from Hjalmar Bergman, 


Stockholm, Sweden. 

. Impr ts in y for Corrinc,'vGAR, George Martineau, 
Mincing-lane, London.—A communication © .m Reinhold Kohrig and 
Robert Pzillas, Brieg, Prussia.—22nd May, 1876. 

2171. Improved E:ectricaL AppLiances for Licutine Gas in Posiic and 
Private Buitpinas, John Faulkner, Manchester. —- 

2173. Improvements in Water Wuek.s, George Wilkins Clark, Henley- 
on-Thames, Oxfordshire. 


fapty: 
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2175. A pew or improved APpLIANce or GLOvE to be used for horticultural 
other smoothing the 


and and for cleaning 4 coats of 
animals, Griffith Brewer, . -lane, London.—A com- 
Dominique » 
77. Im the manufacture of Curminc and Stamrinc 
Buiocks, John Leber, Goswell-road, 
2179. An im ITURE Castor, Isaac Fitchew Cuttler, Barrow-in- 


Furness. 
2181. Improvements in Liquip Meters, Philip John Davies, King’s Cross, 
London.—23rd May, 1876. 


Inventions Protected for 
Complete 


2207. Improvements in ImpLements for 
me ets Peerty 





Six Months on the Deposit of 
Specifications, 


Curtixc Pipes, William Robert 

‘ p ags, London. — A communication from 

Andrew Saunders, Yonkers, New York.—25th May, 1876. 

2259. Improvements in Cuecks, Money OrpeRs and Bank Nores, James 
Boorman Johnston, New York.—29th May, 1876. 

2261. Imp ts in hi for Pottsuinc Burrons, Alexander 

Melville Clark, Chancery-lane, London.—A communication from 
George Packard Warner, Leeds, Hampshire, U 8.--20:h May, 1876. 

2262. Improvements in Looms chiefi eee rs to those known as fancy 
looms, William Morgan-Brown, Bou ampton-buildings, London.—A 
communication from George Crompton, Worcester, U.S.—30th May, 
1876. 








Patents on which the Stamp Duty of £50 has been Paid. 
1967. Treatinc SewaGe, Joseph Townsend, Glasgow, Lanarkshire, N.B.— 
blst May, 1873. 
1980. Sarety Vatves, George Cockburn, Glasgow, Lanarkshire, N.B.— 
2nd June, 1873. 
1987. Caxpvinc Hemp, &c., William Parell Butchart, Dundee.—3rd June, 
73. 


1873. 

2012. sg men Comme, Alexander Melville Clark, Chancery-lane, London. 
— ith June, 1873. 

1989. Urinais, &c., Joseph Heap, City-road, Hulme, .Manchester.—8rd 
June, 1873 

2025. CattLe Foop, Alexander Simpson, Chiswell-street, Lendon.—6th 
June, 1873. 

2006. RecuLaTinc Evecrric Currents, Charles William Siemens, Great 
George-street, Westminster.—5th June, 1873. 

2008. Steam, &c., CuttTivation, David Curror, Northumberland-street, 
Edinburgh. —5th June, 1873. 

2011. PHoTo-cHEMICAL Printine, William Willis, jun., Bromley, Kent.— 
5th June, 1878 


Patents on which the Stamp Duty of £100 has been Paid. 


i674. Borters and Furnaces, Clinton Edgcumbe Brooman, Fleet-streect, 
London.—3lst May, 1869. 


= Tuwnino Casks, John Allen Bindley, Burton-on-Trent.—1st June, 


1831. LETTER-PRINTING, Frederick Collier Bakewell, Haverstock-terrace, 
Hampstead, London.—15th June, 1869. 

1846. Governors for STEAM EnGiveEs, James Tangye, Birmingham.—15th 
June, 1869. 

1739. Suoes for Horses, Hay Downie, Corstorphine, and Isaac Blue 
Harris, Edinburgh.—itn June, 1869. 


Notices of Intention to Proceed with Patents. 

26). Biowixe Woven Fanrics, Oates Ingham, Bradford, and Charles 
Herbert Holt, Huddersfield.—24th January, 1876. 

816. Fire-Licurers, James Templeman, Glasgow. 

816. ROLLER Skates, Benjamin Samuel Weston, Park-road, Dalston.— 
26th January, 1876. 

829. Dressisc Fruit, Thomas Wood, Hyde. 

832, Rea and Imitation Leatuer, John Harrington, Ryde. 

833. TurNstiLes, Henry Bezer, Clapham. 

334. PerPetvaL ALMANACKS, Johann Fisslthaler, Northampton-square, 
Clerkenwell, London.—z7th January, 1876. 

337. Skyticut and Sash Bars, Frank Jackson, Strangeways Ironworks, 
Manchester. 

344. Journacs for Rees, &c., James William Grayson and William Henry 
Hardisty, Leeds,—28th January, 1876. ‘ 

= ‘Curtine Lace, &c., Octave Léon Déschamps, St. Pierre les Calais, 

rance. 

362. Packina Matertat, James Greene Hatton, Manchester. 

863. OpTaininG and PRESERVING Potassium, &c., William Anderson 
Smith, Glasgow. 

364. Penvacrarn Encravixe Macuines, Thomas Nixon, Alexandria. 
—20th January, 1876. 

375. Fine Escapes, Henry Agar, Whitby. 

376. Screw Brake for Trans, Michele Trentanove, Duke-street, Portland- 
place, London. 

_378. Winpinc Sewinc Tareap, William McGee, Paisley. 

383. Bricks, John Clayton, Burnley.—3lst Janwary, 1876. 

418. Sprnninoe Fiax, &c., George March, Leeds. 

427. Curtina, Countina, &., Prixrep Sueets, William Conquest, Tudor- | 
street, London.—A communication from Richard March Hoe and 
Stephen Davis Tucker. ‘ 

428 Sree., William Robert Lake, Southampton-buildings, London.—A 
—— from Guillaume Ferdinand de Douhet.—2nd February, 

876. 

444. Repuctnc Ores, &c, Alexander Melville Clark, Chancery-lane, 
London.—A comrmunication from Jules Francois.—3rd February, 1876. 
489. TRamway Cars and Omnisuses, James Henry Small, Buffalo, New 

York, U.S. 

490. Sprinos for Rartway Carriages, Alfred John Dobson and Richard 
Cook, Sheffield. —7th February, 1876. 

508. CenTriruGaL Pumps, Alfred Vincent Newton, Chancery-lane, London, 
J communication from William Draper Andrews,—8th February, 
1876. 

524. Gatvanic Batrertes, William Robert Lake, Southampton-buildings, 
London.—A communication from Gustave Trouvé,—9th February, 1876. 

540. NickeL Ores, Alexander Parkes, Stockland House, Slaid, Gravelly- 
hill, near Birmingham.—10th February, 1876. 

564. Exrractinc Merats from Incots, &c., Jean Ruch, Paris.—11th 
February, 1876. 

615. BREECH-LOADING SMALL-aRMs, William Middleditch Scott and Martin 
Scott, Birmingham.—lith February, 1876. 

630. CyLInDERs of Steam Enoines, John Sturgeon, West Derby.—16th 
February, 1876, 

666. Sewine Macuings, William Morgan-Brown, Southampton-buildings, 
London.—A communication from John Bigelow.—l7th February, 1876. 
681. Paintinc Macuines, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Auguste Hippolyte Marinoni.—1sth 

February, 1876. 

752. Castine the Leap on Boarp Sur, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Charles Erastus Kirtland. 

759. Steam Pumps, John Gillett, Melksham Foundry, Melksham. 

760. Cuttine Diamonps, William Robert Lake, Southampton-buildings, 
Iondon.—A communication from Henry D. Stover.—23d February, 

1876. 

811. ArtiriciaL Fuet, John Henry Johnson, Lincoln’s-inn-fields, London. 
— communication from Jean Mathurin Paillard.—26th February, 

Oy 

972. Screw-worMinG Macninery, Benjamin William Rogers, Stourport. 
—6th March, 1876. 

980. Poutticr, Henry Evans Cauty, Catherine-strect, Liverpool.—ith 
March, 1876. 

1056. CurLery, John Thomson King, Liverpool.—A communication from 
John Pedder and George Abel.—11th March, 1876. 

1093. Steam Traps, William Chaloner, John Chaloner, and Thomas 
Chaloner, Preston.—13th March, 1876. 

1137. Sewinc Macuings, William Morgan-Brown, Southampton-buildings, 
London.—A communication from George Livingston du Laney.—l6th 
March, 1876. 

1156. Hanp Rests for Praxorortes, George Tomlinson Bousfield, Sutton. 
—A communication from William Bohrer.—17th March, 1876. 

1217. ATMosrpHErRic CARRIAGE, James Mathers, Annan.—2zad March, 1876. 

1327. Gortines for Suoes, &c., William Morgan-Brown, Southam pton- 
buildings, London.—A communication from John Bigelow.—2sth 
March, 1876. 

1353. Hancinc Winvow Sasues, Henry Charles Tucker, Little Faringdon. 
20th March, 1876. 

1383. PLayine Carps, William Morgan-Brown, Southampton-buildings, 
London.—A communication from Ivory Nathaniel Richardson.—31st 
March, 1876. 

1487. Fire-Licuters. Charles Edward Taylor, West End Works, Wake- 
field. —7th April, is76. 

1532. Raisino Water, George Scratton, Stickney.—11th April, 1876. 

1704, Lypia-RUBBER, Burchard Fixsen, Southampton-buildings, London. 
—A communication from Ludwig Danckwerth —z2nd April, 1876. 

ey eel of Torpepors, Farnham Maxwell-Lyte, Paris.—24th 

pril, 1876. 

1777. AssorTinG Biayks for Antmat Swor Nats, David Alien Andrews, 
Southampton-buildings, London.—27th April, 1876. 

1809. HerMeticaLty Cusine Merauiic Cases, Edward Griffith Brewer, 
Chancery-lane, London.—A communication from Felix Marquet.—29th 
April, 1876. 


| pressure may be had, 





1S*v. MaNnoLInG, &c., Macuines, Edmund Barnes, Edward Salmon, and 
John Shepherd Sawrey, Ulverstone. F 


1894, ENGRAVING, Joseph Beverley Fenby, Yardley. 

1904. Carponates of Sopa, Ernest Solvay, Brussels. —5th May, 1876. 
1918. CANDLESTICKS, Thomas Price. —6th May, 1876. 
ne " eame Henry Deacon, Appleton House, Widnes.—8th May, 


1938. Screw Propeciers, Samuel Luke, Chelsea, and Charles James 
Southga‘ heath. 
itlow, Caterham. 


te, Mill-road, Bexley- 
1941. RoLier Skates, James 
1v42. Furnaces, James Harris Sanders and Samuel Sanders, Abchurch- 
e, don.—A communication from Richard Bernau and Gustave 

Oscar Alexandre Sommer. 

1947. Rotter Skates, Robert Ogden and Paul Ogden, Higher Broughton. 
--9th May, 1376. 

1964. Borers, John Metcalf, Preston. 

1966 Heatinc Water, &c., Robert Berryman, Edgbaston.—l0th May, 
1376. 

2002. MetaLurc Arsenic, Edward Andrew Parnell, Swansea.—12th May, 
1876. 


2083. Storrers for Botries, &c., Nathan Thompson, Southampton-build- 
ings, Lendon. 

2091. Tors and Botroms of Boxes, William Austin, Greville-street, 
Holborn, London.— 17th May, 1876. 

2093. Permanent Way, Jobn Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Jules Antoine Joseph Vautherin.—il8th May, 
1876. 

2161. Neepies, Reuben Grimes, Leicester —22nd Moy, 1876. 

2207. Curtinc Pires, William Robert Lake, South it 


tilda 


arms, through which steam is passed, are employed in combination with 


@ pan or con’ ’ ae 
4045. Fine-arms, G. E. L. Dawson, A —Dated 2' ‘ovember, 1875. 
This sngrompnaeh in the manufacture of fire-arms and of projectiles 


fire-arms jectiles for the same now in use. Instead of what is 
ee, coe the inventor eee cont its 

ve mat e inventor uses a projectile 
p isang of explosive material, fitting it over a metal shaft w is fixed 


in the centre and at the base of the interior of a heavy breech of metal 
in the form of a mortar, but which can on the sides be either square or 
cylindrical. This breech is mounted on a gun or turntable by 
trunnions. The projectile, instead of being ito a gun, is fixed 
on the shaft described above for discharging it, and is made eitherround, 
oval, conical, or cylindrical, or partly one and y the other, with 
spiral flanges on its outer surface, so as to cause it to revolve in its flight 
and insure greater accuracy of aim, or it can be rifled to fit a correspond- 
ing grooving on the shaft, When greater velocity or range is required a 
second charge of explosive material is placed in the interior of the breech, 
round the base of the shaft, and it is ignited simultaneously with the 
charge in the projectile by electricity or a fulminate, The shaft alluded 
to is to be in section either round, oval, a? es in form, and with the 
surface either plain or spirally g d 6 tage of this 

over any method now in use is that with an equal charge of explosive 
material a much heavier projectile can be used. 


4046. Fotpixc Seats, G. B. Whitford, Panton-street. — Dated 22nd 
Ni ber, 1875. 








London.—A communication from Andrew Saunders. —25th Ma Ys 1876. 

2261. Po.isHinc Buttons, Alexander Melville Clark, Chancery-laue, 
London.—A communicatien from George Packard Warner.—29th May, 
1876. 


All having an interest in o7 ng any one of such application, 
should leave particulars in writing of their objections to such applications 
at office of the Commissioners of Patents within twenty-one days of 
its Zate. 
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ABSTRACTS OF SPECIFICATIONS. 


4028. Recutatine Pressure 1N-Pires, 7. Melling, Aighurth.—Dated 20th 
November, 1875. 

This provisional specification describes a valve apparatus for regulating 

the pressure in the mains to any desired pressure below that due to the 





| existing head of water, no matter how much or how little be drawn off. 


First, a chamber out of which the exit pipe proceeds carries a valve at 
top and bottom exposed to the high-pressure supply, both valves being 
on the tame spindle. Secondly, another cylinder is connected to the 
exit pipe having a water-tight piston and projecting rod. This rod and 
the valve spindle are both jointed to a weighted lever on opposite sides of 
the same fulcrum. By regulating the weight on this lever any desired 


4080. Srorinc Minera Orns, W. Grune, Berlin, Prussia.—Dated 20th 
November. 1875. 

This invention relates to means for preventing the dangers arising 
from the transport and the storing of mineral oils and the products 
thereof, as petroleum, kerusine, benzine, napbtha, and others. 

4031. Treatine Tissues, J. Macintosh, Westminster.—Dated 20th Novem- 
ber, 1875. 

Treating and applying the intestines of animals to cloth and felt, and 
using the intestines for making flat bands for driving machinery. 
4032. Ciranino Fives, M. Benson, Sovthampton-buildings.—Dated 20th 

November, 1875. 

This improvement is intended for cleaning the fire flues of steam boilers 
by causing a vacuum in the flue by a current of steam or air, which is 
made to draw outthe sootand other matter therefrom that may have 
lodged in the flues. 

4033. Eartnenware, 7. S. Till, Hanley.—Dated 20th November, 1875. 

A mouthpiece capable of emitting clay in thin bands, a pair of wooden 
or metal rollers, and a metal scraper fixed to an ordinary clay or pug mill. 
A revolving strap carries pieces of the clay band stamped into the required 
size by aring of sharp edged metal, to the plate makers. After the clay 
has been pressed on the moulds by the maker in the usual way, he'places 
plates ana moulds on the shelves of a latge double wheel in front ot him, 
on which wheel the shelves hang in pairs. The wheel is to revolve at the 
maker's pleasure and hold sufficient moulds to keep him employed, bein 
of considerable length. The shelves to be made of wood or perforate 
metal. 

4034. Portas_e AmpuLance, A. McLean, South Kensington.—Dated 20th 
November, 1875. , 

The features of novelty of this invention consist in constructing a 
portable ambulance, by a preference of wicker work, of a basket shape, 
suspended by three rings and short chains or straps from a framework 
fixed to three upright posts of suitable height from the ground, mounted 
on running wheels, or the basket work may be detached from the frame 
and suspended by hooks from the roof of a railway or other carriage, for 
conveying the injured or invalid person from one place to another, and 
when necessary detaching the basket and carrying it by hand up and 
down stairs and into and out of a room, instead of baving to a the 
body or convey it in a cab or on a stretcher, as is now practised, and b 
which persons are much shaken and their sufferings very much sneneneed. 
The ambulance may be folded up when out of use. 

4085. Wueet Skates, J. W. T. Cadett, Southampton-row.—Dated 20th 
November, 1875. 

This invention mainly consists in constructing skates in which each 
pair of rollers or wheels is mounted on an axle, the carriage which holds 
the axle in each case being so formed as to allow facillty of curving and 
such like. To the stock of the skate for each pair of wheels is screwed 
a plate of metal to which a spring or springs are secured, the other end 
of such spring or springs being when in position in contact with that 
part of the skate to which the axle is fixed. To either end of each plate 
an arm proceeds, each of which has an opening at the end thereof to en- 
able a bolt or spinale to be passed through same, also through the portion 
holding the axle, whereby the whole is secured in position. To regulate 
the play of the skate, screws or bolts are inserted through the part which 
holds the axle, and by bearing against one of the arms lixed to the plate 
the play of the skate is regulated. Between the stuck and plates springs 
may be inserted if desired. In applying the arrangements for purposes 
of skating on ice, blades or pieces of steel are substituted for the 
wheels. 

4037. Screw Borts, C. Fairbairn, Middleton.—Dated 20th November, 
1875. 

The previously heated bolt blanks are reduced as required by rolling by 
means of a pair of rollers, on which are cut threads in such a manner that 
a small length of the surtace of the bolt is operated upon at one time. 
The bolts are then finished by means of another pair of rollers with screw 
threads cut on them, the bolts being kept parallel by being supported on 
friction rollers in front and further back on a wheel with its axle 
at right angles to the impressing rollers. Bolts are also reduced and 
finished by being passcd between the operating screwed surfaces of an 
inner and outer ring. Coupling screws are also made by placing two 
machines in line. 


4038. Rotter Skates, J. R. Chislett, Plymouth.—Dated 20th November, 
1875. 


This invention consists in placing in connection with the lower surface 
of the foot plate a metallic bow-shaped spring which is capable of being 
compressed by the action of the wheels as the skater cants or lists to 
either side, the spring returning to its normal position when the pressure 
is removed. Elastic pads or blocks are ewployed to assist the action of 
the spring and to prevent undue compression 
4042. TrimMinc orn Parinc Linseep anv Like Cake, F. Virtue, Liver- 

pool.—Dated 20tk November, i875. 

For the above object the inventor employs in combination apparatus 
or appliances for adjusting, supporting, aud holding the cake in position, 
and reciprocating knives oh paring and trimming the four edges of the 
cake at one operation. The whole being operated automatically from any 
suitable prime mover. 

4043. Treatinc OLeacinous Seeps, W. King, Liverpool.—Dated 20th 
November, 1875. 
This relates te mixing, moistening, and heating ol 


nous seeds after 
they have heen crushed and preparatory to pressing. 


ollow revolving 





The framework consists of pieces of wood, iron, or other suitable 
material crossing each other, but with bottoms coming flush so as to 
form the feet when the seat is extended and joined by means of cross 
bars acting as pivots, the bottom one being flush with the ends of the 
side pieces of the frame. A back is formed b; 
on the back of the seat and fastened by cords or webbin; 
able material. Arms may be used by means of two bars, one 
angles from the back and the other slanting upwards from the seat, and 
working in a groove on the underside of the upper bar. 

4049. Rower Skates, 4. Burstow, Horsham. — Dated 22nd November, 


1875. 

The principal feature of novelty in this invention consists in attaching 
each of the wheel carriages to the footstock by means of a vertical spring 
which supports the weight of the skater, and is bent to the right or left 
by the tilting of the foot, und on being so bent causes the transverse 
horizontal axle carrying the wheels to cant so as to cause the skate to 
describe a curve. 

4050. Setr-actinc Brakes, W. Spence, Quality-court. — Dated 22nd 
November, 1875. 

A revolving drum mounted on a outngine frame has fixed to it chains 
connected to the brake beams at both ends of the car or truck. This 
drum is driven from one of the axles by friction wheels brought into 
connection by the receding of the drawhead or buffer when the vehicle 
is retarded in its motion. e winding of the brake chain is reversed to 
correspond with the direction of move t of the vehicle. And the 
winding-up apparatus can be applied to but one truck, the connection 
with all the other brakes being made by a chain or wire rope passing 
over suitably arranged pulleys. By this means the whole of the brakes 
can be placed under the control of one man, while each vehicle can bé 
fitted with the ordinary hand brake. ee 

. Sream Pumps, J. Cameron, Salford.—Dated 22d Novem . 

be +9 invention consists in oy the foundation plate, the pump 
cylinder, the columns with bearings for the crank shaft, and the bottom 
plate of the steam cylinder all in une piece, to economise labour and to 
avoid joints ; and in forging the eccentric for working the steam valve 
with the crank shaft. 

4052. Prixtixc Macuines, J. Farmer, Salford.—Dated 22nd November, 

1875. 





This invention relates to facilitating the printing of two newspapers at 
the same time, and also insertions for late editions. Also to damping 
the paper in the machine. ba 
4058. Wuaire Leap, F Milner, Warrington.—Dated 22nd November, 1875. 

This invention describes the manufacture of white lead b forcing 
carbonic acid gas into basic salts of lead held in a solution of chlorides to 
a definite result as indicated by tests. inal 
4054. Ice, EF. G. Wheeler, Lambeth.—Dated 22nd November, 1875. 

This invention relates to an improved mode of and apparatus for ys 
ducing ice from flowing streams of water congealed by vaporisation 0! 
liquefied or d d ia or other suitable volatile refrigerating 
agent. This apparatus is, however, partly applicable to the production od 
cooling fluids and to other refrigerating purposes. In carrying out this 
invention according to one modification the following apparatus are 
employed, viz.—First, ammonia boilers. Secondly, a condenser. Thirdly, 
a congealer or refrigerator. Fourthly, an absorber and recondenser. 
Fifthly, acooler. According to another modification of this invention it 
is proposed to dispense with the recondenser and to vary the construction 
and arrangement of the parts of the apparatus in the manner hereinafter 
explained. 

4056. Disencacine Suares’ Boats, M. H. King, Croydon.—Dated 22ad 
November, 1875. ’ iat 

An automatic disengaging hook for ships’ boats, lowering and hoi ng 
of merchandise, sacks, timber, stone, und such purposes. Also may Ww 
employed as a means to escape from fire. Also a new and — L 
method in ships’ davits, suspending, — hoisting, and lowering 5! Ps 
boats and other purposes. The automatic hook the inventor reverses an’ 
uses as a safety hook also. 

4057. Perroievm Stoves, C. A. McEvoy, Piccadilly.—Dated 22nd Novem- 
ber, 1875. 

The improvements have for their object to provide a more — 
means of keeping the wick tubes and petroleum reservoir sufficiently 
cool. 

4058. Apriyinc Stay Screws To Borers, W. Allen, Sunderland.— 
Dated 22nd November, 1875. 

This provisional specification describes machinery for drilling stay holes 
in boilers, for tapping the holes for screwing in the stays, and for cutting 
off the projecting ends of the stays. 

4059. Pomrs, R. Armstrong, Howden-le- wir, = Kellett and W. 8. Mac- 
Seggan, Darlington.—Dated 22nd November, 1809. 

This invention conaiatt in improvements in the construction of pe 
and in machinery connected therewith, whereby a direct-acting and reci- 
procating motion is obtained by means of wire ropes. a 
4060. Suvrries, R. C. Rayson, Manchester.—Dated 22nd November, agi 

This invention ‘has for its object to produce a shuttle which se 
advantageously employed in the weaving of fabrics of wire, — or 
other filament, said shuttle being designed to give to the shute, that is A 
say, the wire thread or other filament, more equal tension than is attain . 
in shuttles constructed as has heretofore been usual with eyes —— 
which the shute is caused to yass, For this pu the eye — y 
formed in the body of the shuttle is dispensed with, and with t 2 : 
body are combined a series of small rollers and a roller frame, ned wl = e 
being soarranged that the wire, thread, or other filament on leaving P 
quilt shall pass through an eye in the roller frame, thence between 3 r 
of tension rollers whose distance apart is adjustable according A. ~ 
desired tension and out between one roller of the said pair and a t! a 
roller, the latter of which is formed with a guiding groove. The spec’ - 
cation also describes improvements upon a former specification, No. x4 
dated 15th August, 1873, said te pen consisting in applying to the 
nose of the quilt two flat steel bowed —. the strength of — 
of which can be readily adjusted, and which are fastened to the r 2 0 
the shuttle and kept in position by the pins which fix the roller frame 
already referred to. ‘ 

4061. Puriryine Water, A. Le Tellier, Brussels.—Dated 22nd November, 
1875. 

This invention consists in improvements upon and further develop- 
ments of the invention described in the specification of letters —_ 
No. 2496, granted the 16th July, 1874, to William Lloyd Wise, _ 
specification describes filters constructed with compound filtering cylin- 
ders or chambers. The First part of this invention relates to a simplified 
arrangement of combined purifying and filtering apparatus, in pane 
such compound cylinders are arranged within an 0) n tank or vesse' 
having a lower chamber designed to receive the filtered water, and - 
whence that water may be withdrawn through asuitable tap or otherwise. 
Within the open tank or vessel is arran a chamber, called the lime 
chamber, in which is deposited lime or other purifying agent. Within 
the lime chamber is a tube or passage communicating W th areceiver. 
The tube or passage is open at the bottom and hangs down in the lime 
chamber, whose upper part has a spout or orifice through which liquid 
may flow into the open tank. Above said spout or orifice is another 
leading from the receiver. The two spouts or orifices are arranged so 
that the liquid flowing from them shall mingle. Means are provided for 
emptying and cleaning. Sometimes the purifying arrangement is dis- 
pensed with and the water fed directly into the open tank or vessel, 
whence it passes through the compound filtering cylinders into the “5 
tacle for filtered water. The water is then caused to flow from 
receptacle by a suitable pipe or passage and to percolate through a mass 
of granulated charcoal farranged in a lower annular chamber provided 
with a perforated top plate. The water passes upward through the 
charcoal and through the perforated op into an annular receiver, 
whence the doubly filtered water may be withdrawn as required. In a 
modification of the last described apparatus the vessel for unfiltered 
water has a cover, and the filtered water from the charcoal is 
caused by syphons to pass up and collect in an annular receiver 
surrounding the tank. Apparatus for the treatment of sewage 
to this invention is arranged to separate the solid matter, 
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tate the matters in solution, and discharge into a river or 
clear and pure water. The sewage 
a central chamber perforated at its upper part, and at its lower pa.¢ 
provided with a pipe or passage for the discharge of residuum. In this 
central chamber De les of matter will vita- 
tion. The impure liquid will overflow through the 
ular ders, the filtering 


ann chamber coutainin pan rye Altering cy 
medium of which consists of twisted hay bands rolled round the perfo- 
rated metal cylinders in a peculiar manner. The liquid passing through 
the aening cylinders is received in an annular receptacle below, whence 
the filtered water may be allowed to flow into the river or elsewhere. 
The annular chamber containing the ggg cylinders communicates 
ring-sha) chamber, which receives the residuum. 
of the chamber containing the filtering cylinders 
for ee suitable re-agents into said cham- 
; ts may also ‘ed to the central chamber, which is 
constructed with a convex cover arranged to receive the pillar of a crane. 
The details of apparatus according to this invention may be modified to 
suit circumstances, and the apparatus may be used for treating impure 
water generally and liquid refuse. 


4062. Preatine Faprics, J. Smith, Oldham.—Dated 23rd November, 


1875. 

This apparatus is intended to be used as an attachment to ordinary 
sewing hines, and ists principally of a framing to be fixed, by 
screws or otherwise, to the head of the machine, and carrying a blade to 
which a suitable movement is given to carry the fabric operated upon in 
pleats beneath the presser foot. 


om rammed T. Hyatt, Gloucester-gardens.—Dated 23rd November, 
375. 
This invention relates’ to moulded cement roofs or ted and 








man (one on each side) takes a pair of tongs and continually bites or 
pinches the spring and former from end to end until the spring is com- 


operation 
The object of this 
set the spring, and it consists in the 
employment of an adjustable former com of a series of vertical 
different curvatures may given to the former, com- 
bined with a corresponding series of vertical weights, toward and against 
which the former so that the said weights beginning at the centre 
will successively bear upon the Gy from the centre outward, suit- 
able mechanism being employed for operating the said combination of 


parts. 
4082 Sas Fasrevers, E. Atkins, Birmingham.—Dated 24th November, 
1875. 


This invention consists of a sash fastener composed of two hinged 
plates, one plate being fixed to the back sash, and the other plate being 
capable of being shut down upon or raised from the sash bar of the front 
sash, The outer or free end of the movable plate is bent at right angles 
to the other part, and the inner side of the said bent part carries a spring 
bolt, which when the movable Dg vag is shut down, snaps under a shoulder 
in a staple plate at the front of the sash bar and fastens the two sashes 

ther. means of a screwed thumb plate by which the spring 
bolt is withdrawn, the said bolt may be locked in its fastening position. 
In place of a spring sliding bolt, a hooked spring arm may be used. 
4083. Vatves, G. Thorneloe, Barbican.—Dated 24th November, 1875. 

This invention consists of a self-cleaning valve in the shape of a hollow 
cone, and force is applied at the apex ; it becomes equally distributed 
around the outer edge of its base, It is made of suitable thickness with 
the edge or surface turned true, but it may vary in thickness. The 





set with glass, to lattice rafter roofs of tiles or cement, to Mansard 
rvofs, to bulging and abutting tiles, to flat arch, flat roofs and 
wall surfaces, to fire-proof load-supporting ceilings, to illuminating 
flat arch floors and roofs, to indented and inlaid roof and weather-face 
tiles, to hydraulic and cement tiles, to masaic breakable tiles, to 
illuminated and illuminating gratings, to suspended reflecting sky- 
lights, to cross-bar glasses for gratings, to rebated glasses for gratings, 
to hollow-bar gratings, to sunk lens-face glasses for walking surfaces, to 
toughened — deck-lights, to hemispherical prtne and light 
reflecting shields therefor, to glasses imbedded in india-rubber, to patterns 
for making gratings, to coloured and ornamental lenses fcr gratings and 

‘orated metal plates, to ventilating window sashea, to preventing 
eakage of illuminating flap and sliding doors, and to improved flue con- 
struction for buildings. 


ne. Bronzine. L. J. Roucou, Birmingham.—Dated 23rd November, 
‘1875. 


position of hydrochloric, acetic, and other acids, salts of lead. 
ammonia, and others, sulphur of tussiam and others, when in com- 
bination ferm a mixture with which the inventor gives to articles manu- 
factured of copper, brass, zinc, and other metals the colour of bronze as 
desired. By altering the compounds he obtains a different mixture, 
which, when applied to the surface of works or articles made of gold, 
silver, and other metals, will preserve to the said works or articles their 
original colour and prevent their oxidisation. 
4066. Composition ror Preventine Foutine, J. Martin, Finsbury Park- 
road.—Dated 23rd November, 1875. : 

Improved position posed of certain proportions of chalk, 
tallow, bees-wax, red lead, or other pigment. 

4067. Comrounp ror Buitpinas, H. Baggeley, Fulham.—Dated 23rd 
November, 1875. 

This invention comprises a new ae and paving material or com- 

und, consistin; ee dross, 121b.; brasses or clinkers, 4 Ib. ; 
imestone or pearl ash, } lb.; ground flint, $1b.; plaster of Paris, 4 Ib.; 
nitre, 4 oz. Also a peculiar glaze for the above material or compound, 
consisting of—Sand, 6lb.; ground flint, 7 lb.; pearl ash or soda ash, 5} lb.; 
borax or tintle, 21b.; nitre, 2 lb.; white tin, 2 oz. Also a strong cement 
for uniting blocks or pieces of the before-mentioned material or com- 
pound, consisting of -- Quicklime, 12lb.; gypsum, uncalcined, } lb. ; 
plaster of Paris, 4 lb.; sand, 14 1b.; broken brick or burnt clay, 4 lb. 
4068. Licutine Gas, J. S. Scott, Temple, and B. De Poilly, Boulogne-sur- 

Mer.—Dated 23rd November, 1875. 

This invention mainly consists in effecting in a practical and ical 
manner the instantaneous lighting of gas burners in towns, public 
buildings, or private dwellings, by means of the mere variation of the 
pressure of the gas in the pipes, and in gauging the pressure of the 
supply of Various arrangements are described, depending for 
operative effect upon the use of the differential pressure of liquid as acted 
upon by the gas. Usually there is a little burner always kept alight. 
ny arepeaeE Sianaus, 7. J. Smith, Fleet-street.—Dated 23rd November, 











The object of this invention is to lessen the dangers attendant upon 
railroad traffic by means of a system consisting of simultancously given 
optic and acoustic signals. 

4070. Suirs or War, H. Brookes, New Wandsworth. — Dated 23rd 
November, 1875. 

According to this invention a reticulated iron curtain, or its equivalent, 
is suspended immediately inside the otter skin of the vessel. Next to 
this curtain successive layers of hay, straw, or horse hair, are firmly or 
closely packed so that the space hetween the inner and outer skins is 
st filled up. It is assumed that this would offer a flexible 
yielding resistance to any shot penetrating the outer skin. 
aor. pu Frames, L, Kaberry, Rochdale.—Dated 23rd November, 

10, 


This invention relates to a stop motion at the front of drawing frames, 
the object being to prevent broken ends from becoming entangled. 
4073. Catvus Feer Jevty Tasiets, D. Rees, Pontefract.—Dated 24th 

November, 1875. 

By a mixture of various agreeable ingredients the inventor makes of 
calves’ feet a cheap, agreeable, and nutritious food. 
oe Peranneree Liquips, A. Crowther, Bury.—Dated 24th November, 


In this invention a plug to drive into the cask is formed with a cock 
and gland, and a tube fitted with a stop-cock and back pressure valve is 
adapted to be passed through the said cock into the cask and to be 
coupled with the piping. - 

40765. Screw Nots, L. Sterne, Glasgow. Dated 24th November, 1875. 

This invention has for its object to prevent the loosening of screw nuts 
through vibration or other incidental action ; and it consists in making 
the bearing surface of the nut or of a washer or piece moving with the 
nut, slightly inclined from the ordinary position at right angles to the 
axis of the tapped or screwed bore of the nut. 


ba haat Buinps, J. Hutchison, Glasyow.—Dated 24th November, 
10. 





This invention consists in piercing an oblong hole vertically through 
each lath, near to the batten rods to Which a plate of glass is pn hee and 
hinged from top to bottom of the window, and folding up against the 
inner face of the ends of the laths, so that one of a row of brass pins on 
the inner face of the plate enters the hole of each lath; while a thtmb+ 
screw fitted at one or more parts of the plate screws through it into a 
socket nut in the sash frame so as to fix the hinged plates in a folded 
position, which thus holds arfd fixes all the laths to make them answer 
aa a secured shutter. 

4078. Tarps, J. Firth, Halifax,—Deted 24th November, 1875. : 

The object of this is to obtain a more direct or straight ——~ for the 

nD 


steam or fluid when the pass is open than heretofore the cl. 
hollow and inverted ody oas “3 " 3) spon 
4080. Horizontat Compounp Enarne, J. Th N le-on-Tine.— 





Dated 24th November, 1875. a 
The main feature of novelty of this invention is the production of an 
engine that shall possess the advantages and conveniences of a horizontal 
land engine, combined with those of a compound marine engine ; or in 
other words, to work horizontally compound engines, which the inventor 
believes has never before been done, The arrangement he yoo is as 
follows ;—From the crank of the pro ller-shaft or main shaft of the 
engine, rises a vertical connectin worked by the united efforts of 
two fo otag agar a beli-crank, and driven by the piston in the low-pressure 
end the other a beam lever, slightly out of horizontal, and driven by 
the piston in the high-pressure cylinder. The travel of the first- 
mentioned piston is twice that of the high-pressure piston. This 
is ted for by a link'from the end of the beam lever to 
thefbell crank : this allows, as it were, the beam lever to expand to the 
full stroke. The cylinders lie horizontally, one above the other, and are 
supplied with steam from three-way cock, which ‘orms the duties 
of a slide valve. It is worked by an eccentric off the propeller shaft or 
main shaft, and performs simult. ly three distinct offices. Another 
motion of the eccentric rod reverses the order of things, as is usually 
— in the ordinary slide valve. The exhaust pipe is surrounded by 
a jacket of cold water flowing in the same direction as the exhaust 
steam, and as the said pipe terminates in an open mouth within the 
jacket of cold water, the water carries with it the condensed or exhausted 
steam. 








L. Serrinc CARRIAGE Sprinos, J. G. Southampton-buildings, 
patel s4th November, lero. G. Tongue, Southamp uildings, 
wane sneer ry eas to improvements in hi or apparatus for 
forming that part of the work on carriage springs technically known 
as setting, that is, giving to the back and leaves thes requisite curvature. 
The of setting usually been done by two men who take 
rt of the spring, and bend it over a thin former of about the 


as the spring, and clamp the end firmly thereon, then each 








ing brush the inventor makes of suitable material, and so arranged 
that it cleans off all dirt, &c., on the door or disc every time the door or 
disc is opened. The valve seat is turned true or otherwise; the cleaning 
brush he makes of suitable material, and arranged to clean off every 
particle of dirt, &c., from the valve seating, thus insuring a perfectly tight 
and always clean valve. The valve may be moved to and fro by means 
of a rack and pinion screw or any other method. 
4084. Pocxer, W. MacDonald, Kentish Town.—Dated 24th November, 


os 
A pocket that can be adapted to any vest or dress, self-securing, simple 
in action, but offering such resistance to any other person except the 
wearer when attempting to remove the watch from the pocket, that it 
insures perfect safety and instant detection, but the wearer can 
take the watch from the same without the slightest trouble or incon- 
venience ; is made without metal ; is pliant, durable, and cheap. 
4085. Brake ror THE Boppins or Spiyning Frames, 4. Gilmore, 
Tandragee, Armagh.—Dated 25th November, 1875, 
The feature of novelty which constitutes this invention is the drag or 
brake arranged as set forth. 
4087. Sranps or Cases, W. A. Ross, Belfast.—Dated 25th November, 
1875. 


A frame rack, stand, or case of stiff and rigid, or subtantially stiff and 
rigid substances, or of tubes or eylinders with wholly or partially clear 
and transparent or perforated sides, to display vessels, samples, or pro- 
ducts, with advertisements and the like inserted in the perforations, or 
embossed, stamped, or cut thereon. 

4088. CarzonisaTION oF VEGETABLE MaTeRrtats, EB. P. Alevander, South- 
ampton-buildings.—Dated 25th November, 1875. 

This invention consists in destroying or carbonising all table matter 

contained in wool or woollen rags by the action of hydrochloric acid gas 
roduced by the ebullition in a closed chamber of muriatic acid contained 
5 any suitable vessel. 


4089. Brake Biocks, 7. Miller, Edinburgh.—Dated 25th November, 
1 





875, 

The novelty of the invention consists in constructing brake blocks for 
tramway cars of composite wood and iron, whereby the tires and flanges 
of the wheels will wear equally. 

4090. CarriacE Roaps, C. Whittard, Fleet-street.—Dated 25th November, 
1875. 


The employment or use of knapped or broken ironstone or iron ore or 
other broken metallic substances, or the refuse of iron or other mineral 
mines, with or without the admixture of oleaginous or other shale or 
other adhesive or binding liquids or substances. 

4091. Uritisine Waste Heat, J. Wilson, Ossett.—Dated 25th November, 
1875. 

The improved apparatus is constructed with a capacious water space, 
Sr which prodeet recesets of a height equal to that of the boiler flues, an 
of a width exceeding the height thereof. Through these recesses 
are passed tubes arranged in a vertical direction. The recesses are sur- 
rounded on all sides but the front with water space, and the tubes serve 
to effect a circulation of the water. The d apparatus is set close 
against the rear end of the boiler flues in such a manner that the pro- 
ducts of combustion pass therefrom into and around the said recesses, 
and return therefrom te and along exterior side flues formed along or 
around the boiler. } 

4092. Coat Om Fue, @. B. Jennings, Philpot-lane.—Dated 25th Novem- 
ber, 1875, 

According to this provisional specification the oil is led by a 
pipe into a tank containing water; it floats-to the surface of the 
water, and is there burnt to heat a steam boiler, or for uther manu- 
facturing purposes. 

4098. Craters, 7. Keith, Shadwell.—Dated 26th November, 1875. 

This invention has for its object improvements in the construction of 
crates or frames, so as to afford convenience for holding bottles of various 
sizes, whereas heretofore each crate or frame of this character has only 
been suitable for holding bottles of one size without great inconvenience, 
fo 7 ig crates or frames being employed for holding separate sized 
bottles. 


4094. Fancy Woopwork, 4. Brown, Lanark.—Dated 25th November, 
1875, 


This invention consists in printing, transferring, or fixing pictures or 
engravings on articles of fancy w work on metallic grounds or surfaces 
of gold, silver, or other metallic leaf and bronzes, or upon white or 
coloured enamel. 
4095. Fur. Economisers, W. Atkinson, B. and W. H. Mann, Leeds.— 
Dated 25th November, 1875, 

A metal grate, curved or straight, having adjustable hooks fitted in 
po de placed within the ordinary fire range and hooked by the hooks to 
the bars. 


4096, Tonacco Pires, D. A. Aird, Temple. —Dated 26th November, 1875. 

This invention relates to means whereby the nisotine is collected and 
prevented from entering the mouth of the smoker, whilst facility is 
afforded for cleansing the pipe. 

4097. Hanvies ror Baas, C. Myring, Walsall, Staffordshire, --Dated 25th 
‘November, 1875, 

This invention consists in forming the handle of the above-named 
articles in motal or other suitable solid material, with the ears formed in 
one piece, or solid with the grip or handle. 

4098. Preservine Foon, W. P. Thompson, Lord-street, Liverpool.—Dated 
26th November, 1875. 

The inventor substitutes glass jars for the ordinary tins used in pre- 
serving meats. A sort of groove is formed in the neck, in which fits a 
glass lid having a hole in it. The jar being filled with moat, . of. 
Paris is poured into the groove between the lid and the jar. The jar is 
then boiled in the usual bath, and after all the air is eliminated, the hole 
in the lid is sealed up with plaster of a peculiar composition. 

4099. Picrure Frames, G. 8. Dodman, Liverpool.—Dated 26th November, 
1875 


io 
This provisional specification describes a mode of making or ornament- 
ing picture frames, «c., by winding different coloured threads round 
them in such mode as to make a beautiful appearance, effective yet at 
the same time cheap. 


4100. Sexr-actina Kyittina Macutne Neepies, C. G. Roger-Durand, 
Boulevard de Strasbourg.—Dated 26th November, 1875. 

This invention consists in soldering or brazing into the cheeks of 
knitting machine needles the pins by which the tongues are jointed to the 
needles, so as to provide against their working out, thereby rendering the 
needles ineffective, 

4101, Hypratric Motive Power Enoixes, H, Hilditch, Wolverhampton. 
—Dated 26th November, 1875. 

This invention consists in obtaining motive — from a descending 
column of water by arranging within a case a wheel similar to an ordinary 
water-wheel, and causing the column of water to be divided into four or 
other number of small columns, which are delivered at equidistant points 
on the wheel. At or near the points in the case where the small columns 
of water enter are packings for preventing the back action of the water 
and also outlets for the water. The space between the wheel and case is 
thus kept filled with water having the pressure of the original column. 
Valves are used for determining the amount of water entering the engine, 
and these valves may be operated by a governor. 

4102. Rutine Macuines, J. 7. Price, Bow-street.—Dated 26th November, 
87 


1875. 
Attaching the slide to the pen carriage by morticing and tenoning 
them together. Feeding with ink automatically from flannel dipped in 
reservoirs of ink. 
4108. Cottection or Excreta, J. H. 8. Wildsmith, Birmingham.—Dated 
26th November, 1875. 

Excrementitious matter from cesa-pits is drawn up through flexible 

piping into a cart, the body of which is formed of a vacuum tank. The 





vacuum is formed before the cart is sent for collection by means of an 
exhauster, ejector, or Pp, similar to that hereafter mentioned. In the 
process of treatment tanks are employed, namely, a storage tank, a 
a and a vacuum tank. ‘The separating tank is provided 
ith a perforated tray covered with cocoa-nut matting or similar material. 
The vacuum tank is connected with the of the separating tank under 
the tray by means of two pipes, one ng from near the perforated tray 
to the top of the vacuum tank, and the other is syphon-sha) or other- 
wise as desired, and passes from near the bottom of the separating 
tank to near the bottom of the vacuum tank, ‘The vacuum tank is pro- 
vided with a steam jet exhauster or ejector, or a vacuum pump. ‘The 
material to be acted upon is placed first in the storage tank, ‘vhere 
it is treated with a mineral acid, preferably sulphuric, and, if desired, 
with an ordinary deodorant or disinfectant. It is then run on to the 
perforated tray of the separating tank and a vacuum formed underneath, 
when the atm ric ja mr forces —— out of the said material 
until the mate: is sufficiently dry for mixing as under. The liquid is 
drawn through the syphon pipe into the vacuum tank and may be drawn 
from the vacuum tank by means of the exhauster, ejector, or pump, The 
liquid is conveyed into evaporating pans, dried down, and mixed in pro- 
portion as may be required with the material from the separating tank, 
and the b wer is vom rood as a tone fertiliser or in the usu 
process of making superphosphate. e method of the material is 
applicable to other residual products. hated 
4104. Bortues, C. Fournereau, Boulevard Saint Denis, Paris.—Dated 26th 
November, 1875. 


ifoati 





Pp Pp describes a bottle with handles made of 
wire, having strips of osier twisted round them, the said handles being’ 
fixed toa ring of osier at the bottom of the bottle neck. A series of 
wires are attached to the ring, bent upon the neck of the bottle, and 
connected together at the bottom. The whole is then covered with a 
jacket of a special composition applied in the form of paste or pulp, then 
dried, and final'y covered with waterproof varnish, 
4105. Biacxixe, R. Bell, Acton. —Dated 26th November, 1875. 

This provisional specification describes the mixing or incorporating of 
gelatine, glycerine, and washing soda, or an anti-acid with the other 
ingredients generally employed in the manufacture of blacking. 


4106. Heatina, J. Wavish, East India-road, Middlesexr,— Dated 26th 
November, 1875. 

This invention has reference to the description of apparatus for 
facilitating the proper combustion of fuel, in respect of which letters 
patent were granted to James Wavish, bearing date the 4th January, 
1875, No, 39, and it consists essentially in forming an air chamber 
beneath the plate carrying the perforated air’ tubes, described in the 
specification of the said former letters patent, into which chamber air is 
introduced from the external atmosphere by means of suitable pipes or 
passages. 

4107. Suaar, J. Duncan, Mincing-lane, and B. EB. Newlands, Victoria 
Docks.—Dated 26th November, 1875. 

This invention relates to the treatment of sugar when in a powdered 
crushed, or crystallised condition, and also of saccharine matters in a 
centrifugal machine for the purpose of purifying or freeing the same 
from soluble impurities, and consists, First, in subjecting the sugar or 
saccharine matters contained in a centrifugal machine to the action of a 
spray. Secondly, in constructing the spindle of a centrifugal machine, 
whether arranged to work in horizontal bearings, or in a vertical footstep 
bearing, or suspended er otherwise hollow. Thirdly, in improvements 
upon the construction of the centrifugal machine, in respect of which 
letters patent were ted to the said James Duncan on behalf of Moritz 
Weinrich, the 28th May, 1874, No. 1870. 

4108. Finisnine Wootten Fasrics, 7. B. Willans, Rochdale.—Dated 26th 
November, 1875. 

In carrying out the invention the finishing of the woollen fabrics is 
effected by means of machinery of the kind described in No. 1410, of 
1869, or by other machinery which has mechanism, whereby the degree 
of elongatin tension imparted to the fabric passing through it can be 
accurately ai ped. Before, however, passing the fabrics through such 
finishing machinery, a number of pieces are taken that should all be of 
one length, but which have shrunk to various shorter lengths when being 
milled, and they are passed through special measuring apparatus in their 
shrunk condition. As the pieces are delivered » the measuring 
a tus they are sorted into separate lots, and each lot is treated in its 
order, the tension mechanism of the finishing machinery being re- 
adjusted for each lot. The special measuring ap tus consists of a light 
framing in which is mounted a horizontal roller of a size to measure a 
yard or other convenient length round its circumference, The woollen 
—— pt a ber peer og roller, whence it proceeds 
mechanism which draws hrough the apparatus, and at the same 
delivers it in a folded condition. is ae pe 


4109. Packino MaTERIAL, P. MeLaine, Manchester.—Dated 26th November, 


875. 

The object of this invention is so to combine tarpauline and brown paper 
that a waterproof packing material is preteen one side of which is 
eon clean, so that the goods packed suffer no damage if they come 
n contact with it, and at the same time so to combine the two materials 
that they cannot be separated, and to produce a substance which will not 
crack end is perfectly flexible. 


6210. Beams or Girvers, W. Dawes, Manchester.—Dated 26th November, 
875. 


This invention consists principally in making beams or girders much 
a oe and consequently cheaper than they are at present constructed, 
whilst at the same time, owing to their peculiar formation, they possess a 
strength equal to or greater than that of a much heavier one of the 
present type. 


a1. Exrractina Fiurps, J. Hill, Manchester.—Dated 26th November, 
75. 


This invention consists in an improved apparatus for drawing beer or 
other fluids, from barrels or other vessels without having to tilt them. 
The apparatus is inserted through the bung or other hole, and it 
consists of four or other convenient number of arms with corks, which 
float on the top of the liquor. At the underside of the float is a rose to 
which the inventor attaches a flexible tube connected to a plug which is 
made to fit the bung or other hole. For hand drawing, a pipe is con- 
nected to a plug and acts as a syphon. : 


4112. Umpretia Frames, C. Garner, Flizton, and A. Rycroft, Manch . 
—Dated 26th November, 1875. : pry omogyne ast 
The features of novelty in this invention consist in a novel method of 
jointing the frames of umbrellas together. In carrying out this inven- 
tion the inventors form the extremities of the ribs where they are jointed 
to the notch, as also each extremity of the stretchers, with a double 
spring which is formed with eyes or holes at its extremities designed to 
fit on to pins suitably disposed to receive them in the notch in the 
runner and on the rib; or pins or projections may be formed upon the 
extremities of the springs, taking into corresponding holes in the 
notches, runners, and ribs. A joint will be thus effected and maintained 
until the springs are pressed together, when they may be readily 
removed, and thus the framework of the umbrella is disjointed, 


4118. Biuuiarp Tastes, J. Paltzschke, Russell-street,— Dated 26th 
November, 1875, 

According to this invention the cloths, covers, or surfaces of billiard 
tables have fields, compartments, or devices indicated thereon, such 
fields, compartments, or. devices being numbered in such manner as to 
represent different values when the billiard ball comes to rest within 
either of such fields. 3 
4114. Ramway Rottme Stock, H. Handyside, Victori - 

Dated 26th November, 1875. 2 oe Pacis: 

This invention relates to improvements in railway rolling stock, and 
has for its object the braking or bringing to a standstill all locomotives, 
carriages, or railway wagons to which it is applied when descending 
~~ inclines or when travelling at great ph or otherwise, on more 
level portions of the line, and also to prevent retrograde motion of the 
locomotive, or train of carriages or wagons, or any one or number of 
them, in the event of a coupling breaking, or for any other special 
object. when it is desired to huld either the locomotive or train, or por- 
tion thereof, at rest on any portion of a steep incline or on aay other 
portion of the line. 

4115. Scpmarine Tevecraruic Cages, W. 7. Henley, Plaistow.—Dated 
26th November, 1875. ~ 

The construction of telegraph cables by combining the wires with 
strands or cords of strong fibrous materials, whereby lightness, stren; 
and economy in facture are obtained. Insulating cables by curing 
the india-rubber in oxokerit, paraffine, or other bydrocarbon ; double 
vessel used for curing the core placed in the inner vessel, and steam in 
outer vessel only. 

4116. Kneapina, P. Pfeiderer, Norwood.—Dated 26th November, 1875. 

The inve ation consists in two discs or blades placed obliquely to their 
axes, and revolving in a trourh, the bottom of which is formed in two 
concave surfaces, the curvature of which corresponds with the path 
described by the said discs or bladcs in their revolution. The discs or 
/ oa can be driven at different speeds absolutely and in relation to each 
other. 

4117. Iviumixatine Gas, W. R. Lake, Southampton-buildings.— Dated 
26th November, 1875. 

This invention relates to the manufacture of illuminating gas from 
liquid hydrocarbons by the commingling of superheated steam and 
hydrocarbon vapours evaporated from the surface of the liquid hydro- 
posing the sald commingled vapors into a ized commercial isaineting 

vapours a comm’ 
gas in red-hot retorts. 
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electrici 
the other at two points or lines of contact instead of at one only. 
Friction Router Bearinos, 7. Hoadley, Landport.—Dated 27th 
November, 1875. 

A series of rollers revolving in and kept upart by guide rings, the whole 
being free to revolve 
4130. Ctocks, W. F. Stanley, Great Turnstile —Dated 29th November, 1875. 
These improvements have for object the ascertaining of the pressure 
Seng a rg ae ae emer copied os 
clock ma’ ata rate. e improvements are e 
constru: oa the pendulum and to a method of calculating time, pres- 
sure, or temperature numerically. The novelties of this invention are, 
Causing a barometer or thermometer to oscillate with a pendulum or as a 


P , and o g time, perature, or pressure, by the 
oscillations instead of by the ordinary division into hours, degrees, or 
inches. All the improvements may be applied to one machine, except 
such parts as are equivalent one to the other; this will be necessary 
g liy for meteorological observations, or any part may be applied 
separately to any kind of clock. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Bustness has somewhat improved at one or two of the leading 
engineering concerns in this part of the kingdom since my last 
report, with the result that here and there there are, for the present, 
plenty of orders in hand. The specifications have relation to the 
requirements alike of the foreign and also the home market, and 
include both heavy turned goods and likewise hollow castings of 
the less valuable descriptions. 

South Staffordshire would seem to continue to uphold its position 
as a mill-producing district, since, amongst the orders now in 
execution, is one for a mill to roll ~~ in Germany. The order 
includes a pair of rolls, weighin together 16 tons. Certain 
requirements of Yorkshire steel and iron makers are likewise being 
met by Staffordshire engineering firms. The orders of municipal 
corporations and local boards, touching their necessities on account 
of their waterworks, their drainage, and likewise their lighting 
operations, are at the same time finding expression in this part of 
the kingdom. Although I am able to speak in a somewhat less 
unsatisfactory tone of these departments of business hereabovts, 

et it cannot be accurately reported that our engineering and 

eavy ironfoundry concerns are in the active state which usually 
characterises them at this period of the year. 

Relative to the iron trade,! have to state that the reports brought 
to ’Change in Wolverhampton yesterday, by the few ironmasters 
and agents who attended, were slightly more favourable than they 
were a week ago. There was, upon the whole, » somewhat 
improved inquiry ; not enough to justify the general resumption 
of work, but sufficient, nevertheless, to set more mills going this 
week than had been expected. Pig iron makers reported sales 
‘enough to make a sensible impression upon their accumulated 
stocks. Simultaneously there are quite large arrivals of iron made 
in other districts—the price at which it is possible to buy such 
pigs warranting. purchases in advance of requirements, and like- 
wise purchases on speculative account. 

Buyers of iron, both raw and manufactured, were making great 
efforts on Change in Birmingham this—Thursday—afternoon to get 

rices still further down, but they were not generally successful. 

t was _, an excellent specification which led to such quotations 
as satisfied buyers’ demands. The opinion is spreading amongst 
numerous consumers of and speculators in, for instance, the pig 
iron of Cleveland and Lincolnshire, that prices have seen nearly 
their lowest. They are these views which are leading to the large 
arrivals of pigs that are now taking place. Yesterday as many as 
150 trucks of pigs might have been seen at the Dudley Port basin, 
brought there by the Midland Railway Company; and the day 
before no fewer than 204 trucks were counted at the same place, 
all laden with the same class of product, brought chiefly from the 
district just named. The Jocal production keeps very small, yet 
ay are only the best pigs as to which the stocks are being 

uced. 

A sample of very splendid pig iron was shown yesterday and 
to-day by Messrs. Lewis and Sons, the representatives of the 
Kirkless Hall Company. Theiron was made wholly from Algerian 
ore, and the Kirkless Hal] Company are keeping one furnace on 
making it. Pigs smelted partly of Algerian ore, and partly of a 
less valuable mixture, had before been tried in this district and 
reported upon as superior to the bulk of hematites, consumers 
being ready to give higher than hematite prices for it. And the 
4 Algerian iron is being experimented with by Sir Joseph 

Whitworth, and is likely to be tested at Woolwich. e evidences 
of we. were very high in the samples shown. Still there were 
evidences which showed that the furnacemen have not yet hit 
upon the method of making it all that it is manifestly capable of 
becoming. The Kirkless Hall Company are exporting coal to the 
Mediterranean, and they are bringing home Algerian hematite ore 
as a back-cargo. 

The output of coal is decreasing by the shutting down of collieries 
owing to the bad trade and unremunerative prices. A dozen 
en collieries have recently been wholly stopped about Wolver- 

ampton. 

Certain colliery proprietors in the West Bromwich portion of the 
Oldbury district are not content with the exemption which they 
have just secured from participation in the cost of draining the 
mines of that part of South Staffordshire under the South Stafford- 
shire Mines Drainage Act ; they are now attacking the surface 
drainage costs. The Sandwell Park Company, who are the largest 
proprietors at West Bromwich, have resolved to take the steps 
which, they assert, should bring them exemption from participation 
in the cost of surface drainage thereabouts. The information 
further is, that of somuch importance do they regard the question 
that they have determined that, if exemption is not obtai d 
through the commissioners, they will try to effect their object even 
by the costly machivery of a private Act of Parliament. 

On Saturday last at Wolverhampton there wasa meeting at the 
offices of the Mines Drainage Commissioners of the arbitrators 
under the Act prior to their making their draft award, fixing the 
Old Hill mines drainage rate for the ensuing year. All the arbi- 
trators, Mr. Dowdeswell, Q.C., Mr. Hawksley, and Mr. Woodhouse, 
were present, and a large number of applications for exemption from 
the rate or for a graduation of the rate were heard. The sitting 
lasted five hours. 

_ A large meeting of Warwickshire miners who have struck work 
in opposition to the agreement recently come to between their 
representatives and the coalowners was held on Tuesday at 
Bedworth, to consider the position of affairs. The meeting was 
somewhat stormy, the majority of the men evincing a strong 
determination not to work under the terms of the new agreement, 
which involves a reduction of 5 per cent. in wages, and deducts 
twenty minutes from the time per day allowed for meals. The 
sxcretary to the Warwickshire Miners’ Association pointed out that 
vhis was not the time for fighting, and the men must understand 
that if they now entered on a stri oo do it on their own 
responsibility. The agreement which been come to was the 











st the goads as much as they like, but there 
appears to little or no alternative between acceptin 3 the 
conditions to which their leaders have agreed, or the whole 10 per 
cent. for which their employers before gave notice. Indeed, there 
is one my employer who did not take part in the negotiation 
which ended in the terms to which the men object, who has made 
up his mind that he will have tne full 10 per cent. reduction. 
leaving the question of hours to by-and-by right itself as best it 


may. 

rt the time of writing the strike of miners in the Shropshire 
field can scarcely be m4 to have terminated ; there are, however, 
signs of giving way which, it is believed, will lead to an early 
general resumption. Meanwhile some ironmasters are getting a 
supply of fuel from North Wales. The masters’ pro bring 
the Shiro: hire wages to about 2d. per day under the wages of the 
Staffordshire men. The Shropshire scale has usually been 3d. 
under that of Staffordshire. 

The Cannock and Huntington Colliery Company have made a 
call of £2 per share, payable not later than the dinst, This 
makes a total of £4 called up. The shares now stand with sellers 
a premium. 

ifteen thousand ds is set down as the price at which the 
blast furnace and shes guepate comprising the works of the late 
firm of William Matthews and Co. have passed into the hands of 
a joint-stock company upon the limited liability principle. The 
shares are £100 each, and they have been Pwo subscribed. 

Work is being resumed at the manufactories in Birmingham 
with more freedom than at the ironworks and the engineering 
establishments arcund that town. Nevertheless, the holidays this 
Whitsuntide are being more fully observe: than usual. 

There are some faint indications that the arms and ammunition 
industry of Birmingham, which has not lately been in vigour, may 
experience something approaching a revival as the result of the 
subsisting disquietude upon the much-vexed Eastern question. 

A firm of cabinet brassf: s of Birmingham, trading under 
the style of Thomas Atkins and Son, has filed a petition for 
liquidation, with liabilities at £2500 and assets £300. The 
Registrar of the Court has appointed Mr. Charles Rooker, of 
Newhall-street, receiver of the estate, and has granted an interim 
injunction to restrain proceedings by creditors. 

The first prosecution in Birmingham under the Explosives Act, 
1875, took place on Wednesday at the Borough police court. The 
defendant, James Woodward, gunmaker, of Steelhouse-lane, was 
chi with keeping gunpowder and ammunition in an unautho- 

ised place. Inspector Farley stated that on the 31st ult. he 
seized 45 lb. of gunpowder, and about 6000 czrtridges, which he had 
found upon the defendant’s premises, which were unregistered. 
The bench inflicted a fine of 1s. a lb. on 60 lb., and the cost of the 
proceedings. Considering that this was the first prosecution, the 
magistrates directed that the explosives seized should be returned 
to the defendant. 

At a quarterly meeting of the South Staffordshire and East Wor- 
cestershire Institute of Mining Engineers, which has been held 
at the Midland Institute in Birmingham, since my last, the follow- 
ing gentlemen were elected members:—Mr. G. F. Hatton, coal- 
master, Great Wyrley ; Mr. H. Hughes, coalmaster, Lower Gornal ; 
Mr. William Farnworth, coalmaster, Swindon ; Mr. W. Ward, 
mining engineer, Madeley Wood ; and Mr. D. W. Lees, surveyor, 
Willenhall. The secretary reported that the excursion to the Lye 
Cross pits would have to be put off until September, in consequence 
of the absence of the president (Mr. Thos. Latham) in America. 
The trip to Oxford would be held in August, and Mr. Smith- 
Shenstone, who had been a fellow of one of the colleges, had con- 
sented to show the party over the university, and other parts of 
the town. It was resolved that the excursion should extend over 
three days, two to be s 





nt in London, where the School of Mines, 


-in Jermyn-street, and Woolwich Arsenal will be visited. Mr. J 


Skidmore, in a paper upon the working of the chemistry class 
connected with the institute, held that during the past ie great 
good had resulted, for a knowledge of the gases met with in mines 
and in other branches of chemistry had been disseminated. It had 
helped the younger members of the profession to prepare them- 
selves for the higher knowledge which the Legislature expected at 
the hands of mining engineers, and in addition to this, it had added 
to the status and usefulness of the institute. The vice-president 
(Mr. Thomas Parton, F.G.S.), who was in the chair, rpoke strongly 
in favour of such classes, which would tend to save life and pro- 
a , and he also advocated a class for applied mechanics. 

William Blakemore said they were necessary to secure certificates. 
Mr. Alexander Smith read a short = on “Landau’s Safety 
Lamp,” for which the inventor claimed that it was impossible to 
explode, the impure gas oy + ge the lamp from the bottom 
would at once extinguish the light. 

A paper upon “‘ Coal-cutting Machinery” was read at the same 
meeting by Mr. Thos. Parton, F.G.S. The author had lately 
visited several collieries in the North of England, and had seen a 
aprpnenny lgy Baker machine, which had been at work for years 
in a seam 28in., which could not, profitably, be worked by hand. 
The machine cut on an average 25 yards — hour, with a pressure 
of air of 27 lb.; and the economical results were most favourable. 
Mr. Hyslop, the author of a new work, gave the preference to the 
Winstanley over the Baird machine. He was informed that a 
Gillot and Copley machine worked well in any seam above 24in., 
but he had not seen one of these machines at work. The self- 
acting or propelling arrangements were by a wire rope possin 
round a snatch: block fixed at one end of the face to be holed, an 
working round a small drum fixed at the front end of the machine. 
A fair average of the work of the machine was from 25 to 30 yards 
long, 3ft. 4in. under, with a pressure of 771b. After alluding to 
the necessity of ing coal-cutters to turn out more marketable 
coal, Mr. Parton concluded by hinting that in a future paper he 
might treat of the manner in which the machines might be most 
advantageously used. Mr. Morrison gave several instances of seams 
of coal which could not be worked at a profit by hand, which were 
now turning in immense revenues through the medium of coal- 
cutters. He doubted whether the machines would suit the thick 
coal of Staffordshire, because he knew that in France the 
—- coal, when undercut, kept falling on the machine. 
Stil, the machines might be used advantageously in getting 
the shallower measures a South Staffordshire and Fast Guat 
tershire. But even then he would not advise any one to start 
unless they had plenty of coal to be gotten, for it would cost £1000 
to lay down a small plant in the shape of air machinery. Other 
ee were expressed by various members, and a hearty vote of 
tl was passed to Mr. Parton for his paper. 

There was likewise a discussion of much interest to mining engi- 
neers. It originated in an adjourned debate upon a former paper, 
~ fag Parton, upon “‘ Responsibilities of Managers under the 

ines yj Act.” Mr, Thompson held that the small col- 
lieries of South Staffordshire could not sustain so great an expense 


as would result from the employment of managers, sub-managers, 








eetin 
would to continue careful management, ’ 
showing the collier how to carry out properly his share of the . 
responsibilities of the mine. i 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
WHat little business was previously being done has d the 
~~ week been almost altogether suspended, both in the and 
trades, in consequence of the Whitsuntide holidays, The 
town offices of all the printipal firms, forges, ongpnorins shops, 
and collieries closed for the greater part of the week, 
most cases, will not be resumed until Tuesday next. The only 
real business day for the — week was Tuesday, but there was 
only a very limited attendance of either buyers or sellers, no 
business whatever was doing on which to quote prices. Nominally, 
therefore, these remain the same as last week, and may be given 
about as under :— Lancashire No. 3 foundry pig iron delivered into 
the Manchester district, 58s. 6d.; No. 4 forge, 57s. 6d. per ton ; 
Middlesbrough No. 3 foundry, 54s. 9d. ; and forge qualities about 1s. 
per ton less. In manufactured iron Middlesbrough bars delivered 
into this district are offered at £7 per ton; Lancashire ditto, at 
£7 2s. 6d. to £7 5s.; Sheffield and: Staffordshire, at £7 7s. 6d. to 
£7 10s.; and puddled bars, at about £5 per ton. 

The death during the past week has been announced of Mr. 
Beyer, of the firm of Beyer and Peacock, the well known locomo- 
tive builders of Manchester. The deceased gentleman occupied a 
high position in connection with the — trade of this 
district, and his death is a matter of general regret. 

In the coal trade, so far as the Manchester market is concerned, 
there is little or nothing doing, and any trade with the outside 
districts is practically stopped by the extra pressure of passenger 
traffic over the railway lines and the partial closing of most of the 
local canals for repairs. In other districts the holidays also have a 
very material effect upon trade, although perhaps not to so great 
an extent as in the immediate neighbourhood of Manchester. In 
the South and West Lancashire districts trade continues very 
flat, and but little work is being done at the pits this week. For 
best coal for house fire purposes there is but a limited inquiry, and 
the demand for fuel for manufacturing purposes is necessarily 
considerably curtailed by most of the works being temporarily 
stopped. Prices do not show any material change, oes perhaps in 
engine fuel, which, owing to short time being expected at many of 
the mills, is more plentiful and rather easier in value. There is, 
however, generally a weak tone throughout the market, sellers, in 
many cases, being willing to accept contracts for quantities on 
exceedingly low terms, and gas contracts have been placed at prices 
very much below the nominal list rates. The average pit quota- 
tions in the Wigan district may be given about as under : Best coal, 
lls. to 12s, per ton ; Pemberton four feet, 9s. to 10s.; common coal, 
7s. to 7s. ; burgy, 6s. to 6s, 3d.; and slack, 4s. to 4s, 6d. 
per ton. 

The shipping trade shows no improvement, and low prices seem 
to have little or no effect in bringing forward business. 
Lancashire steam coal delivered alongside at Liverpool is offered at 
9s. to 9s. 6d. per ton, and common sorts at the high level at 7s. to 
7s. 6d. per ton, but there is very little buying. 

For coke there is still very little inquiry, and prices tend down- 
wards, although liy quotati remain about 28s. for 
Lancashire, and 21s. to 22s. per ton for best Durham foundry coke 
delivered into the Manchester district. 

The wages question has again been under consideration in the 
Wi district, and a meeting of coalowners was held on Monday 
without, however, coming to any definite decision, but firms 
individually continue to take action in effecting reductions in 
wages. The strike in the Atherton district, against a reduction of 
25 per cent. is now practically at an end, the bulk of the men 
having returned to work on the masters’ terms. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been no particular change during the week, and at the 
time of my writing many of the iron, steel, and other works remain 
closed on account of the Whitsuntide and fair holidays. 

Owing to the practical settlement of the South Yorkshire miners’ 
strike on Friday last, on terms to be presently referred to, there 
is a feeling of rather more confidence in the future of the iron 
trade, it being supposed that with cheaper fuel prices may be so 
reduced as to attract custemers who are now debarred from buying 
iron by the high prices currently quoted. Pig iron is easier on the 
week from the same reason, and is further slightly depreciated in 
value by the fact that stocks are increasing in the North of England, 
Scotland, and other ironmaking districts. Foundry numbers are 
perhaps in best request, but they are by no means called for in 
quantities equal to the production, even on its present limited 
scale. Several of the district blast furnaces are out of blast. One 
or two are being blown up with dynamite, for the purpose of 
removing the slag, and one or two others, the two at the Thorn- 
cliffe Works included, will be blown in again now that the miners’ 
dispute has been disposed of. 

me of the chief subjects of conversation in business circles this 
week has been the remarkably good report issued on Saturday last 
by the directors of Charles Cammell and Company, Limited, to 
the shareholders. I may say that the nominal capital of the com- 
pany is £1,000,000, of which £800,000 have been paid up. The 
company’s properties are the Cyclops steel and ironworks a 
the Howard and Agenovia works), Sheffield, which have an area 


, 10 acres 3 roods ; the pac cmapeser @ steel works, Sheffield, area 20 


acres 3 roods ; theYorkshire steel and ironworks, Fenistone, area 
25 acres; and the Oaks collieries, Barnsley, with a coal-field of an 
area of 1200 acres of the 9ft. or Barnsley seam. The dividend 
recommended by the directors is this year 10 per cent., as against 
74 per cent. last year, the year’s profits having been £106,869, as 
compared with £68,039 in the preceding year. The directors state 
that notwithstanding the great depression which has exis 
throughout the steel and iron trades during the year over which 
the accounts now presented extend, they are glad to state that, 
with one or two minor exceptions, the several departments have 
been comparatively well employed, and each has contributed towards 
the profit realised. The company has been fortunate in having exe- 
cuted during the year several important contracts for iron and steel 
which had been made some time previous. £20,000 is recommended to 
be added to the reserve fund. ‘‘ Reductions in the report 
continues—have been made in the various manufacturing depart- 
ments of the company’s business, the present d condition of 
trade having been mene / admitted by the workmen, with the ex- 
ception of those employed in the collieries.” It is generally admitted 
that such a report as this is of an encouraging nature to the trade as a 
whole, although it is well enough known that Cammell and Co, have 
ial departments—armour-plate manufacture to wit—which are 
the source of exceptional activity and profit. The report of John 
Brown and Company, Limited, the other leading local concern, 
will be issued, I believe, in about a week hence, @ annual con- 
ference of the National Association of Ironworkers was commenced 
at Sheffield on Tuesday afternoon, Mr. Ancutt, president of the 
association, being in the chair. There were fifty tes present 
from various parts of the country, their constituents being said to 
number from 25,000 to 30,000. A vote of condolence was unani- 
mously passed with the widow of the late Mr. John Kane, formerly 
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the secretary of the association, and it was resolved to subscribe 


£500 for the he mates — for Mrs. Kane, = 
£500 given orth masters being devo 
to the tevatig iy On Weduoetts the conference re-elected Mr. 


Ancutt as president of the association, but postponed the question 
. ‘of electing a general secretary in consequence of the absence of 
Mr. Capper one of ae same nominated for the post. It was 
resolved to hold the nces every two years instead of every 
, as ab t, and to issue the Zronworker’s Journal monthly 
dnstead of. fortnigh . ‘The chief feature of the day’s proceedings 
was the adoption of a resolution to centralise the whole of the 
ifunds of the association in the names of the general trustees. 

The strike of the South Yorkshire miners was, as I have already 
indicated, settled at a conference between the two parties held at 
Sheffield in the afternoon of Friday last. ‘The two secretaries of 

‘the Miners’ Association, with a rete of the true difficulties 
-of the situation, and the impossibility of keeping so large a number 
of men—18,000—unemployed, had ed a circular the day 
previous to the coalowners, offering terms which were'virtually an 
offer to submit to a reduction of-114 per cent. “The Finance 
Committee of the Coalowners’ Association was therefore called 
together and met a deputation for the men, the latter being 
accompanied by Mr. Alderman Moore, an ex-mayor of Sheffield, 
who is held in high esteem by all classes of the local working 
people. After a somewhat long discussion’ it was agreed that the 
- men should accept a reduction of 124 per cent. off the gross rate of 
‘wages, on thecondition and ement—which wasafterwards signed 
by both sides—that the employers should make no further altera- 
tion for the ensuing three months. Mr. Thos. Halliday, president of 
the Miners’ National Association, was in Sheffield at the time, and 
he approved of the course taken by the miners’ secretaries. Some 
of their Barnsley and other district constituents have not done 
tikewise, however, but have been holding meetings at which the 
secretaries have been denounced in no very measured terms and 
their settlement repudiated. As a matter of fact, I anticipate that 
the majority of the collieries will be at work again by Monday or 
Tuesday next, the interval being in most instances utilised for the 
pur of clearing the roadways from falls of roofs and otherwise 
making ready for working. The dispute, which lasted between 
seven and eight weeks, has been a most unfortunate affair for the 
tradespeople of the locality. The loss to the district cannot be 
much, if any, below half a million in money, the actual loss in 
—— alone having been £241,700 to the union colliers, to say 
mothing of the men outside the pale of the association, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE condition of the North of England iron trade is not quite 
so bad as was expected, so far as the returns of the Cleveland Iron- 
masters’ Association can affect it. The general impression was 
that the figures collected from the various pig iron producing firms 
in the Cleveland district would show a large increase of stocks in 
hand, and a considerable falling off in the quantity of iron pro- 
duced during the last month. But the stock in the hands of 
makers has only increased by 4224 tons during the month, while 
1985 tons have been placed in the stores of the Cleveland Public 
Warrant Store Company. The make of pig iron for the month 
reached 179,688 tons, which is an increase of about 10,000 tons on 
the production of the immediately preceding month, and a de- 
crease of 6740 tons compared with the corresponding month of last 
year. The total quantity of pig iron in the hands of makers and 
in the public warrant stores at the end of last month was 117,852 
tons, which is not an extraordinarily large stock for the most 
ordinary times, 

The number of blast furnaces now blowing in the Cleveland dis 
trict is 119, while 158 are erected and available for use. This is 
relatively a much larger number than that of either Scotland or 
Staffordshire. The number of furnaces blowing has, indeed, been 
very little altered for some time past. Those who blew out their 
furnaces, whether for repair, or because they could not make them 
pay some months ago, have not since. had any encouragement to 
relight them, but rather the reverse ; while those who have been 
able to keep their furnaces in regular operation up to the present 
time are now greatly disposed to believe that if they can keep them 
on for some time longer they will reap the reward of their patience 
in better prices and increased demand. Hence it is that so few 
additional furnaces have recently been blown out, notwithstanding 
the trade has been growing worse, and the prospects of the future 
look very far from promising. 

The shipments of pig iron from the port of Middlesbrough have 
been tolerably large during the past month, showing an increase 
of 25,000 tons as compared with the shipments for the month of 
May last year. The total exports, both coastwise and foreign, 
have reached about 70,000 tons for the month. So far as the 
coastwise shipments are concerned, Scotland has been about our 
best customer, while in the foreign shipments, Germany, Belgium, 
Holland, and France stand to the front. Freights are considered 
low, and as vessels are plentiful, they may be arranged on easier 
terms than heretofore. 

It is difficult to quote, with satisfactory accuracy, the present 
prices of pig iron. The fact is that sellers are in some cases 
accepting considerably less than list rates, although all such 
tr ctions are pr 1 to be strictly under the rose. Iam ina 

ition to state authoritatively that a considerable quantity of 

o. 3 has changed hands within the last few days at 45s. per ton, 
but, of course, sellers are, in the majority of cases, standing out for 
higher figures, and firm holders declare that they will not sell for 
Jess than 46s. to 46s. 6d. It is believed by competent authorities 
that prices cannot possibly take a lower range, and, in some cases, 
appeuiehess have recently bought for the rise that is confidently 
calculated upon. As yet, however, the amount of speculation 
carried on has been much less than might have been expected, the 
great bulk of the iron sold up to the present time being for the bond 
fide requirements of the purchasers. Forge iron is in very limited 
sequest, and cannot be sold at a price that will yield profit. Indeed 
if the demand was in any material degree dependent upon loca 
rates, there could not fail to be an almost complete stoppage of the 
furnaces engaged on this quality. It is said that some parcels of 
a — ave been sold this week at the very low figure of 
42s. 

The dispute is not yet settled at the Moor Ironworks, although 
Messrs. Johnson and Reay have got a number of hands at work, 
and expect te be able to complete their contract without much 
additional difficulty. 

The National Association of Amalgamated Ironworkers is this 
week holding its annual conference. Among the subjects set down 
for consideration are the appointment of a successor to the late 
John Kane, and the providing of an annuity for his widow. It is 
expected that Mr. Edward Trow, who has acted since Mr. Kane’s 
death as the secretary of the Ironworkers’ Association, and the 
operative secretary to the Board of Arbitration, will be appointed 

r. Kane’s anent successor, About the wages question there 
is no J ase. The arbitrators—Messrs. Mundella, M.P., and 
Edward Williams—have now had it before them for some time, but 
they have hitherto refrained from making any sign, although the 
tenour of their award is almost a foregone conclusion in the present 
state of trade. 

The finished iron trade of the North of England is literally 
shrivelled up for the present, and if it were not that the angle 
mills and the plate-making firms have a little work on hand it 
would be cally dead. The few orders in the market are 
hardly loo! after, considering the extremely low prices 
that must be qu to secure them, and the majority of the rail 
makers have resolved to simply lie on their oars and await the turn 
of the tide, in order to see whether that event will confirm the 
appearances of a time, in so far as the general adoption 

steel is concern 

I may mention that progress is now being made with the new 





ex) 
Middlesbrough, to test the process patented by Mr. Isaac Low- 
thian Bell, M-P., for the manufacture of steelified iron: This 

rocess consists in taking iron made from Cleveland ore as it comes 

m the furnace, adding an infusion of speigeleisen, and then 
transferring it to a puddling furnace, where it will be worked u 
into a uct that is expected to 3s much of the hardness an 
d ity of steel, while it will be better adapted than steel for the 
— of the re-manufacture into rails. Some rails have already 

m produced under experimental conditions, by Mr. Bell’s pro- 
cess, and they have stood the severest tests in the presence of Mr. 
Harrison, the engineer, and Mr. Geo :ge Leeman, M.P., the chair- 
man of the North-Eastern Railway Company, of which Mr. Bell, 
the patentee, is a ditector. Now that Mr. Bell has taken up this 
question he is not likely to let it rest until he has achieved sore 
substantial results. 2 

At the fourth annual meeting of the Skerne Iron Company, held 
last week in London, it was decided to complete the new angle mill 
at a cost of £5000, and to dispose of the bridge-building part of the 
company’s business to a new firm. 

Experiments have been made for some time past at the works of 
the Weardale Iron and Coal Company with the view of producing 
steel from the pig iron of Cleveland by a. combination of processes, 
in which that patented by the late Mr. Charles Attwood plays a 
prominent part. During last week, fifty tons of double-headed 
steel rails were rolled for the North-Eastern Railway Company 
containing 90 per cent. of iron made exclusively from Cleveland 
ores, Altogether 152 ingots were produced, of which 147 turned 
out good, sound steel rails, and this result is regarded as very 
encouraging, when the difficulties of experimental work are fully 
oonsidered. , 

No further progress has been made with the proposed reduction 
of ten per cent. in the wages of the Durham miners, A meeting 
of the council of the Miners’ Association was held at Durham on 
Saturday on the occasion of the opening of the new Miners’ Hall in 
that town, when the subject of the proposed reduction came up for 
consideration, and the meeting generally disapproved of any further 
reduction on the ground that the wagesof miners throughout the 
county had been sufficiently reduced already. A deputation was 
appointed to meet the owners and further consider the question 
on the 13th inst. : 

The coal trade throughout the North of England is extremely 
flat, and business is, if anything, even more contracted than it was 
ten days ago. During that time a number of ironworks in the 
Cleveland district have limited their consumption, and the obvious 
result has been a reduced demand for fuel. The rates for coke are 
samewhat easier than they were. <A good quaiity fof foundry 
coke may now-be bought for 10s. to 1ls. per ton at the pits. In 
other respects the coal trade is without change. 


perimental works to be erected..at Port Clarence, opposite 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade has been duller during the past week than it was 
when I last wrote, and the prospects are very discouraging. In our 
great commercial and manufacturing centre, the city of Glasgow, 
business of all kinds has not been so slack as it is at this moment 
for a series of years. Their exports are generally on the decrease, 
and that steadily ; and the effects of foreign competition are being 
thereby felt. 4.s an instance of the extent to which this is now 
carried, I may mention that the ironwork now being used in the 
erection of large buildings in Glasgow is in not a few cases supplied 
by the agents of Belgian firms at a cheaper rate than it could be 
procured from our own manufacturers. I may a'so state what has 
come within my own knowledge in connection with the great 
cotton-spinning trade. Within the past few days two considerable 
factories have been disposed of by private arrangement at a great 
sacrifice upon their value; in one case a works which was con- 
sidered very cheap at £20,000 has been sold for £10,000 ; and this 
and other staple trades carry on but a poor struggling existence, 

In these circumstances it is hopeless to expect an early revival 
in the iron trade. The exports have exceeded by several hundred 
tons those of the previous week, but the home consumption is 
believed to be falling off, and a check also appears to have been 
given to imports from the North of England. 

The warrant market has been exceedingly idle and flat, and 
prices have fallen to a minimum, lower than for twelve months. 
Yet it is probable they may even go lower. At Friday’s market 
a small business was done in the forenoon at 57s. 9d. cash, and 
there were no transactions in the after part of the day. On Mon- 
day forenoon business was done at 57s, 74d. cash, but as sellers 
held for 57s, 9d. ao business took place in the afternoon, Prices 
stood nominally at the same figure on Tuesday, when absolutely 
no transactions took place. A quiet business was done on Wed- 
nesday, at 57s. 74d. cash, und 57s. 7d. one month open. The 
market was steady to-day (Thursday), with business at 57s. 74d. 
cash and month open ; closing, buyers, 57s. 7}d.; sellers, 57s. 94, 

The demand tor makers’ shipping brands has been but very 
moderate, and there is no change on last week’s rate: 

The shipments of pig iron from Scotch ports for the week end- 
ing the 3rd inst. amounted to 11,019 tons, being 323 more than in 
the previous week, and showing an increase of 2316 tons as com- 
pared with those of the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 4200 tons, being 500 less than in the previous week, 
but 3,460 more than in the corresponding week of last year. 

Business in the different branches of the manufactured iron trade 
is quiet, and prices remain without alteration. 

othing better can be said with regard to the coal trade. Prices 
remain at about the figures given in previous reports, and for home 
consumption the demand, taken in comparison with’ the capacity 
of supply, is exceedingly dull, The shipping trade is also very 
slu; mie These remarks accurately describe the state of affairs in 
both the eustern and westein mining counties, 

Several important meetings of miners have taken place during 
the week. ‘At a meeting of the Maryhill colliers, held in the 
Royal Arcade Hall, Glasgow, Mr. M. Bennie in the chair, reports 
given in from the different collieries showed that the trade of the 
district had undergone little change. It was reported that the 
miners at Langloan had joined the association in a body, and the 
chairman remarked that, were the men at all the works to follow 
their example, the miners would be in a position to treat with the 
employers as in the palmiest days of the union, The annual 
gathering of the Fife and Clackmannan miners took place in the 
public park, Dunfermline, on Monday, when about 7000 were 
in attendance. A meeting was held, at which the president of the 
association, Mr. Angus Hughes, presided. Mr. Cook, the general 
secretary, read his annual report, which showed that the Protective 
Fund amounted to £12,920 2s. 7d., being an increase of £2441 4s, 
54d. over last year, and that the contributions to the Benefit Fund 
reached £3751 3s. 11d., being a decrease of £273 5s. 2d. Resolu- 
tions were passed in favour of the equalisation of the county and 
burgh franchise, and in support of the bill of Mr. Macdonald, M.P., 
proposing to make employers liable for injuries caused by the 
negligence of fellow-workmen. Mr. Macdonald afterwards 
addressed the meeting, complimenting the men on having kept the 
funds of the association in such a prosperous state, notwithstand- 
ing the difficulties they had to contend with. The fact that the 
had done so, he said, na that, so far as they were concerned, 
the statement which had been made, to;the effect that the miners 
of this country were improvident, was utterly untrue. The hon. 
gentleman then spoke at length on the two subjects to which the 
resolutions referred. 

In consideration of the reduction made in the wages of their 
workmen, the Shotts Iron Company have issued notices inti- 
mating that the rents of a large number of their houses in Dykehead 
will be reduced from 3d. to 6d. per week. The reduction is for 





the special benefit of the miners, who are almost the sole occupants 


of the houses, The moulders iti the employment of the same 
company, who struck work upwards of a month ago, in consequence 
of the reduction of their wages, are still idle, and three of them 
who are unionists receive an allowance of about 10s. a week, 

The strike of the Dumbarton riveters, which is of much 
duration, is also still pending. It began on the 29th December 
last, and continues, though we are now in the month of Jure. The 
firm in whose employment they were is that of Messrs. M‘Millan 
and Son, shipbuilders, and some time ago the Messrs. M‘Millan 
intimated their willingness to meet with a deputation of the men, 
with a view to a settlement; but it is all that, on the deputa- 
tion presenting themselves, they were told thai, unless they were 
ready to make an apology and bs ger their regret at the way they 
had treated the firm, they would not be received. A meeting of 
the men was held a few nights ago, when it was resolved to send 
no apology and express Eo regret, as they considered that the 
Messrs, M‘Millan were the aggressors. 

The strike of joiners in the Glasgow building trade continues, 
and operations ars much retarded in consequence. Their demand 
is that their wages be increased from 8}d. to 9d. per hour. 

F impression has prevailed for some time that the mineral 
oil trade was in a bad way through American competitien, 
but the report just presented to the shareholders of Young’s 
Paraffine Light and Mineral Oil Company certainly does not bear 
out the assumption, The balance-sheet for the year ending 30th 
of April last shows.a balance at the credit of profit and loss account 
of £45,814 3s., out of which it is proposed to declare a dividend at 
the rate of 9 per tent. per annum, carrying forward £2017 18s. to 
the credit of current account. The works and plant of the com- 
pany have, at the same time, been kept in a most efficient state, 
the sum of £13,285 13s, 8d. having been expended in their main- 
tenance, and charged to revenue, while the amount written off for 
capital depreciation during the year was £20,362 18s, 6d. The 
report also states that the market prices for the chief products of 
the company have been lower during the past year than in any 
season since its formation, and the directors therefore consider that 
the financial results are gratifying. The stocks of material on 
hand are larger than those of the previous year, but they have all 
been valued at very moderate prices. The increase is chiefly in 
ar which it is considered desirable to store in quantity at the 
pits. 

The work of extending the Wigtonshire Railway from Garlieston 
to Whithorn will be proceeded with immediately, the contract 
having been let to Mr. Granger. 

Twenty-six vessels of an aggregate tonnage of 19,550 were launched 
on the Clyde during the month of May, as against twenty-nine 
vessels of 18,400 tons in the corresponding month of last year, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is a slight cloud again arising, which may end in a storm. 
The workmen’s delegates at the board of conciliation have incurred 
serious liabilities. The lowest estimate fixes these at £300, and 
the highest at £500. The colliers do not appear at all inclined to 
clear these off; so the probability is not only that the. old 
delegates will retire from the board, but that no others will be 
found willing to take the responsibilities and debts of the position. 
A large meeting is to be held next week at Merthyr, when the 
question will be finally settled; but grave fears are entertained 
that the board of conciliation is doomed, and from a peaceful 
branch of industry we shall be all ashore again into the old 
anarchical condition. This is the cloud in the distance. It may 
blow away. I will hope so, and not indulge in further speculation 
on the subject until the result of the meeting’ has been made 
known. 

There has been a falling off in the exports of coal at Cardiff, 
Swansea, and Newport since my last report. From Cardiff 105 
vessels were despatched during the week laden with 70,636 tons of 
coal or about 14,000 tons less than the preceding week ; 2457 tons 
patent fuel, which was double the quantity of the week before; 
and 1513 tons of iron, which was a falling off of fully half. The 
iron was principally to Soderhaum and Sundswall. Hitherto th 
largest quantity of coal has always been for France, but mos 
singularly, last week the exports to the Mediterranean ports were 
in excess of those to France. From Newport only 8862 tons of 
coal were sent and 975 tons of iron, and from Swansea 10,588 ton 
coal and 5220 patent fuel. The rumour has just reached me that 
several collieries in the Rhondda Valley are stopped, but I imagine 
this is only a temporary matter, as the demand for the best 
samples of the Rhondda coals, the Aberdare coals and the Merthyr 
Dowlais and Plymouth 4ft. is tolerably well sustained at low 
rates, 

The inferior coals are positively a drug in the market, and little 
or nothing can be done with them. 

The output from Nixon, Taylor, and Cory’s new pit is on 
the increase, and the sample now turned out from the deepest part 
of the South Wales coal basin yet worked is a very good one. 

Mr. Edmund Howell, whose success in working the Plymouth 
collieries has been several times noticed in THE ENGINBER, has 
been appointed to the important post of colliery manager at 
Pentyrch. Very sincere regret-has been expressed at his retire- 
ment from Plymouth, 

The best samples of coke, notably from the No. 3 Rhondda, are 
in great y wee and the Gilfaeh Loch is now working cut a con- 
tract at 13s, 6d. per ton. This quality has advanced fully half-a- 
crown per ton of late. I have previously referred to this brand as 
being the best, and on account of the limited area of No. 3, the 
tendency will be to an advance rather than a decline in quotations. 

By agreement, the tin plate works are very generally suspended. 
The cessation is to last only for the week, and it is expected this 
will have a beneficial effect on the trade, which is now in a low 
state. 

The Swansea makers have lowered prices to a non-paying 
figure, and as other makers who had kept up prices a couple of 
shillings a box could do no trade, these, too, have been forced to 
follow in the same track. The only tin plate makers doing a good 
business are one or two in the neighbourhood of Neath. 

It is not generally known that the mass of the small wax taper 
boxes sent out by Bryant and May, are made near Neath ; so also 
are the fancy plates which, done up into canisters by a Bristol firm, 
are represented to the public, but gratuitously so, to be the achieve- 
ments of the Japanese. The patent is held by a French gentleman, 
and the process is a profound secret, ro stranger being allowed to 
see the make. 

There is not much progress in the Forest of Dean. ‘There are 400 
workmen under notice at the Lydbrook Tinplate Works, and 
resumption of work after this month is not expected to continue 
unless a reduction is accepted. 

At the Gadlys Works, Aberdare, notice has been issued of a 
cessation of all contracts, and I am afraid that it is the intention 
to stop the ironworks. Even should this be resolved upon—and 
it will only be done if prospects show no improvement—the coal 
department will be continued. Local shares look more promising. 
Rhymney Iron Company is at 23; Nantyglo and Blaina Works, 
at 31; Tredegar Iron Company, 19} and 244; Taff Vale, at 1904. 

I visited last week the large colliery undertaking at Twyn 
Garreg, Maker’s yard, where Harris and Co, are now sinking into 
the 4ft. The pumps now being placed will be the largest in Wales, 
and as the stream now plugged gave 400 gallons a minute, they will 
be wanted. An admirable steel rope by Elliot and Co., of Cardiff, has 
been made for winding. The beam weighs 40 tons, and is the largest 
Ihave seen. The stack will be 188ft. high, and has an admirably 
constructed basis. The concrete foundation is 8ft. in thickness, 
and the masonry a marvel of good stone and good work. Most of 
the ironwork for the pump is obtained from the Farran Four d 
Cornwall; the capstan from Harvey and Co., Cortiwall. Two o 
Vale of Neath locomotives do the winding, and in 





the diamond drill and the Ingersoll drill have pathy 
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PRICES CURRENT OF IRON AND STEEL. 





THE prices exe comocted op to inst but it should be" 
porne in mind in many cases are to quote different 
terms for special contracts. It is obviously soapeaiiy theseanes 
and terms, or to give more the quotations and makers’ 


than 
prices. Readers should also refer to our correspondents’ letters. 
PIG [RON AND PUDDLED BABS. 





ScoTLanp— £ 8. . £8. 4. 
G.m.b.—No. 1.. «6 « 218 Glengarnock—No.1 .. 8 4 6 
Bea38. « o 217 ° No. e. 218 6 
Gartsherrie—No.1 .. 3 5 6| Eglinton—No.1 .. .. 217 6 
No. ee 218 6 No.3 .. o 216 6 
Coltness.—No.1 .. «. 83 9 6] Dalmellington—No.1.. 218 0 
No.8 .c o 218 6 No.3... 217 0 
es eo 8 8 : At 
0. o 218 
Langloan—No.i.. «. 8 0 re Tiina $3 
0.3 oe oe he 
Carnbroe—No.1.. « 8 1 0 At Grangemouth. 
0.8... o« 217 6| Shotte—No.1.. « « 3 8 0 
Monkland—No.1.. «. 218 6 No. 3.2. se oe 6 
038.0 o 217 0 t 
ea. oe : 4 : Kinneil—No. 1 a) a 
Clyde & Quarter—No. 01 HY 0 le oo 2S 
8 
The above at Gis 
<5 pengpsgeey 
deliverable ae.” SS eaieges cattery F2" 
sence: tes ee » £28 No.2 .. of of cf of 2 9 6 
2 6 No.8 .. oc of of of 2 6 O 
ae Broinisiaw.” = 4, a oo oe 2 5 ; 
Cider He deo oo oo 8.7 6] ROLES oo we o & 8 
4 Urge f E - Thornaby .. « « « 3 0 0 
At Port Dundas. 
* Messrs. WHiTwewt & Co.'s Stockton net prices (on trucks) are—No. 1, 
£2 188. 0d.; No. 3, £2 88.; No. 4 Forge, £2 7s.; “‘ 8 Thornaby” No. 4, 


~—_ £3 5s. Od. net cash. 
essrs. Botckow, Vaucnan, & Co.’s net prices, f.0.b., are, for No. 1 

Py. 13s. ; 38.; No. 8, £2 88. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 
£8. 4. 
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Watres—No. 2, f.0.b., Newport... oe 
Forge (at works) ee oe o 
Common pig (at works) oe eo 
Best native ore (at works) .. o 215 

Both, Davenport, delivered in Aberdare. 

Densvsuine.—No. 1 at Sheffield oe oe 216 

210 
a dativercd in. Manchester. —No. "2 18 6 
ie No.4 217 
Hawarire, at works, 2 als, - poe = 
Millom “ Bessem ve 


roto 
_ 
toa? 
conw COwoh 
_ 


eocooo ooo 
Ssss sess 


Ne 2" . oe ° oy . 

No. 3 « oo oe ee ee 

Ordinary No. 8 oo o ee o 

Ne. 5 oe o. oe oe o 

Mottled ee o o ee ee ° oe 
te.. oe ee oe ary os oe oe 
Maryport—No. 3 ee oe oe eo ee oe 


se oe oe . oe os os 


Mottled SS ee eae 
“* Bessemer "—No. 1 ee 
No. 2 oe oo ee ee 


No. 3 oe oe o o J 
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Puddled Bar— 


Wa.es.—At works eo o o £5 5 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Kwow es Co. best (2) dis. for — -- 10 5 
Gtascow, f.0.b. ee oe oe oe 0d. to8 10 0 
MIDDLESBRO’, atworks .. oe - re 10. 0d. to715 0 


Boiler Plates— 
WarrincrTon,” to 5 cwt. each plate ee ee « 1050 
Do. best best oe oe ° o- .. e 11 5 0 
Do. treble best .. - 1350. 
per cent. discount for cash. “The Pearson and Knowles Co.’s prices 
of ed iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Bow ine & Low Moor, terms in each case 24 dis. for cash in pay- 
ment of monthly accounts, or 14 per cent. dis. for cash in lieu 
of three months’ bill. The Low Moor Co. deliver in London 
at 10s.; Liverpool, 7s. 6d.; and Hull, 5s. per tonextra. £ s. 
Under Ds cewt.each .. ve eo 8606ee)S Co porowe. 1 5 © 


¥ 


24cwt. and under3 cwt. .. ee oo ee eo 160 
8 cwt. » Shewt. .. oe ee ee oo eee & 
Shewt. ,, a eer eh 
4 cwt. ,, an es we "a eee 
5 cwt. 2 6 cwt. oo oe oe oe - 116 0 
6 cwt. ee 7 owe ee oe oe eo 119 0 
7 cwt. and upwards . . os - eo. 220 


Plates exceeding 6ft. wide, per ewt. extra. Hammered and 
chequered plates, and all plates ditering from a square form or regular 
taper, extra per cwt. 3s. 

Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Bowling and Low Moor. 
“*Monmoor” best, to 5 cwt., to 4ft. Gin. wide, anaes 


, 30 superficial feet, per ton at works .. ° uo 0 
Best best ee oo oe ee o 1300 
Best best best, “to 4 cwt. oe ee ee oe o 15 0 0 
Special, to 3 ewt .. 17 0 0 

Usual extras for overweight, sketches, &e. 
Barrows & Sons: 
Best, oe me at works .. oe ee eo 140 0 
Best bes’ os oe oe oe oe - 1500 
> ee oe ee oe oe eo 2 5 0 
Barrows & Sons : 
B.B.H. a er pee! ee oe oo oe e 11 0 0 
” wed ee or o. o- oe - 1200 
i Best plates ee ee oe oe - 1300 
CLEVELAND - £9to 9 5 0 
Wa es, at Aberdare—Coke plates. oe ° ° 0 0 
Guascow, f.0.b. . -- £810s.to 9 0 0 
Angle Iron— 
Bow.ixo & Low Moor a ay A as above).. perewt. £38. d. 
Land T iron, not exceeding ten united inches .. - 15 0 
For each additional inch extra per cwt., 1s. 
“WARRINGTON "—less 2} per cent. for cash—from 1 810 0 
by 1 by } to 3} by 34 perton .. ee . 
Best boiler do., per ton oe oe. 9 00 
Wurrwet & Co. ’ Bess = discount) j per ton o e 710 0 
Best . eo we eo §=60oe «8 10 0 
Best best, boiler 7 oe 10 0 0 
er (at -* works) up to eight ‘united inches z 15 
oe oe . 5 
Best best do. eo ll & 0 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. to 10in., 20s. extra. 
CLEVELAND .. oe « & 5to 710 0 

Eart or DUDLEY (terms as below) :— £a 4. 

“Round Oak,” not exceeding Sin. wide—Single best 1110 0 

< * a » Double ,, .. 18 0 0 

” ” ” ” to 15 0 0 

Grascew, f.0.b. .. ee oe ee oe £7 158. 800 

ABERDARE a ee ee oe o, «® te 000 

Bar Iron— 

Bow inc, Low Moor, & Taytor Bros. (terms as ~— 

perewt. £58. d. 

Fiat, round, a at ng oe eo o #10 

Do., ” 3} to 5 owt. ee ee ee es - o- 120 








Merchant Bars— 


“‘ WaRRINGTON ” (2} dis. for cash) per ton— 


Flats, from lin. to — wide by jin. thick and _—- 
Rounds and ~ pany from }in. to 3in., best 


Do., treble best 


Deliv ery ‘prices as above. - ry 


Wairtwe t & Co., f.o.b. (25 dis. for cash), per ton— 


Crown quality .. oe o 
Beat 


Charcoal Tin—Best “ E P « and WB” 


Wates—tTreforest Ti 
Charcoal tin (at C: 
Lydney (at works) .. ee oo - £1 1 
8 


iron ee 
—_ om. “ Thornaby "ee oe oe ee 


” oT oe * oe 


oe . “* . 


Wa.es—Tredegar Iron Company, Lob Cardiff or Newport 
No. 2 bars, f.0.b. Cardiff oe o- ory 


“ Moxmoor,” to 8ft. long ai ™. 20 w.g., per ton at 
ks oe . 
Do., best .. o oe oe oe o 


Usurtl extras, 


Hi, sheets.. o oe oe o oe 
best do. oe os oe ee oe 
best best do.. ee ee oe eo 
P. & W. Batpwin, at works: 

B Sociee "Singles tea oe. oe ee 


“BB”. ee ee 
“BBB” ee oe 
“ B charcoal”... oe 
“EB” .. ee oo 
Doubles to 24 w. g., 30s.; and 

Trebles to 27 w.g. 


” ” 
” ” 
” ” 


“* Unicorn oo oe o oe 


Coke Tin—“ Stour” 
Messrs. Baldwin’s terms are 2} dis. for cash on Joth of the mon 


following delivery. 


PEARSON & Kynow es Co. (terms as —— 
“ Dallam ”—Singles, to 20 w.g. pe 

Best, 10s.; best best, 308. per ton extra. 

CrowTHER Bros. & Moroan (at works)— 

Coke Tin—Singles, to 20 w.y., to 120in. by 36in, p. cwt. 
Doubles, to 24 w.g., to 96in. by 36in. 

Trebles, "to 26 w. "is "to 84in. by 33in... 


Charcoal Tin—Singles, as above ee a 
Doubles es oe oe oe 
Trebles oe oe 
Best singles, "as above oe o 
Best doubles a oe o 
Best trebles 


-plate Works— 
per cwt. «- £0 18 


*e om ee . « 018 


Engine Iron— 
KirkKSTALL Force Co. - cold blast, pig, refined, and - at =a 


lain bars, rolled, viz. 
Rounds, from }in. to 6in. pruned oe . 
Squares, from $in. to 5in. oe 
Drawn hammere: upd as above, per ton extra 
Ange iron, 1}in. to din me hs ve 
Forgings—Plain shafts under 5ewt. .. o 
-” 10 cwt. .. om 
. oe 20 cwt. o- o 
ae ae 30 cwt. «. oe 

so 40 cwt. 


Plain shafts, ai 50 ewt., prices nents 
to weight and dimensions. 
Piston rods, under 5cwt. .«. oe oe 


= lcwt. os - or 
Wewt. -- ee 


Cranks, under 5ewt. .. eo oo ee 


- 10 cwt. oe o - - 
a = cwt. .. . . - 


cwt. 
Crossheads, ale A yong oe oe oe 


60s. per ton, extra. 
+. perecwt... 


r ton 
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0 
0 
0 
87 0 
0 
0 
t. 


or cash. 
w drawn talegrepts, in long lengths, 
galvanised ton 





Best best ee ee per £8. 4. 
oe oe oe ee oe eo ee LY 0 
. oe oe . ee ee ow ae 0 
oe oe oe oe oe ee 19 0 
oe .e ee oe ee 19 0 
oe oe o oe oe 20 0 
ee oe ° « 21 0 
Best annealed drawn fencing per ton + 
oe oe ee oe oe oe ee 12 0 
oe ee *e ee oe ee ee 18 00 
oo oe ee ee eo oo -» 1810 0 
oe ee . - oe - 1410 0 
oe oe o oe oe - 100 
oo ee oe ee ee ee «- 1510 0 
Dipping in boiled oil 5s. per ton extra. 

Mey . ee sed do. per ton 
oe ee ee ee ee + 1510 0 
oe oe oe oe ee o- 146650 
8 oe ee oe ee eo « 17 0 0 
Nail Rods—G.ascow, f.0.b. eo ee 810to0 0 

Nails— 
Wuitecross Wire & Iron Co. 
wer tad Points de Paris, at 112 Ib. :— 
10 ll 12 15 16 
“wo 14/9 15/6 19/8 — 179 18/9 199 21/0 22/6 24/6 26/0 oe 
king in casks 1s. per cwt. extra. 


and upwards .. oe oe o « tl 
jin. by fin. and upwards.. .» eof eo 1 
under thickto}in. .. « oF «. I 
under tofin. .. . . « « | 
under 1 
each fin. less than 14in, wide extra, 10s, per ton. 
and upwards ee oa 2 
” -16in. ee oa ee ee - 1 
= and 5-léin. .. ee oe ory ee : 
and d Oe eee D 
SOURIS oo se ee nde ess ol 
7-16in. and ee oe . ee ee 1 
5- ee e A ee * oe : 
same price as al 
Chain iron, same sizes as above, extra per cwt., 2s. 
a Cael 
“‘ Monmoor,” at the works, per ton— & 
See, BA. Soh. Se eae, ene. Seb oe 4 
” ” ”* ” ee 
Bost best ind a pa eo 10 
Rivet iron, usual sizes.. .. ee oe oe « 10 
Best best .. oc oe oe eo - - 
nae extras. 
GLascow, f.0.b. .. oe eo «- &7 10s. to 
Bannows & Soxs, at works, por ton short : 
B.B.H. bars oo oe oe oe wo 9 
best angle iron eo li 
‘All other descriptions in pro; 
Ear oF Dup.ey, 2} dis., f.0.b., at Round 
“Round Oak,” rounds up to gin... oe oo eo 912 
om ts Single best .. eo ll 
a ed Sa =e ae 
> ~*~ Treble ,, oe eo 1410 
. ww ee oe ee ee oo 13 0 
le 15 10 
On separate orders of less than 5 cwt. ‘per ton extra, +. 
Waces, at College Works, Cardiff—Coke bars, best .. 71 


e il 
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Terms, 2} dis. for cash on 10th of the month. “Orders of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 

J. Tixy, Bristol, delivered in London, 2h dis. for cash— 4 . . 
. 1410 0 
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"all other uses on to pattern and weight. 


Wuirtecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis- 
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ne 66 ee 
Quicksilver .. ge>\ at 
Phosphor Bronse—Bearing metal per ton 
Other ~ oo ory ee 
Muntz’s Metal—Prices nominal. 





7 
Burgy .- « 0 60..0 6 
8 5 


Y.C., 
lack «oe oe 0 40..0 0 





1876. 
9 cla 48 £46) 
























0 | Tallow 
: 8t. Potorsburg, 
0 


eos 
sss 
ae 


S Sss SSSssssssss 


Rails—G.ascow, f.o.b. ee oo wo 7 
+ peer = Bae, . ee ee ee $ 
er Ss pany ee oe 
At Aberdare Merthyr (Daven- 
port) .. se .e o oe 6 
For oe ee wo VT 
toh , 
a en guna ‘ 
Oona ‘at ‘works), any section ? 
Railway ce ty. ES Riga! 
Pipes—Guiascow,f.0.b... «eo of «oF 6 
STEEL. 
SuerrieLp—At works— £84 
oe ea 
Ordinary cast oe o oo - 400 
ad ata oo 8 we « = =60ee 4 0 OO 
Sheet oo 0 Cee ltl a 
Second-class tool. oe oe « 2% 0 0 
speciat steels oe «- © 00 
a oe « 600 0 
emt works) .. oe o- 900 
ory oe - 710 0 
Do. * superior ee o- « 910 0 
De. test.. « «6 we 10 0 0 
Wail, Lo. b., Cardiff or N ee 9 os ¢ 
or Ne a 
Rails, at works (D. oe ee - 800 
Bost tron 40 Ib. yard, wm 
rom per at wor! 
(Daven enport) .. on «8 2% 
PRICES CURRENT OF MISCELLANEOUS METALS, 
Copper— 
Chili bars .. eo oe ee es «+ perton.. 
B.8. ingots ee eo oe ee oe oe e 
Tough cakes or bars... os om ory on o 
Tin— 
Straits oe ee oe oe o oe ee ee 
British .. ee o ee o ee oe o 
Lead— 
Best En; — ig .. oe ee oo ory o 
“Panther” = oo oe oe o oe ee 
Antimony— 
Regulus star .. ee ee oe oo « ee 
Spelter— 
Silesian ee or od oe ee ee ee ee 


PRICES CURRENT OF COAL, COKE, OI 


Coke— £84. £8.44. 
Cleveland, at pits 0 100..0120| London—Best .. 0 00 
Derb: Dyshire . « 0130..0 00 Other sorts .. 
Wal 0 96..0106) South Yorkshire—At the pite— 
Bost Rhovdca— to «+ 0120..0 1 
0. 3 0 12 0..0 18 6 Converting .. 0 
Ps di ES 0 66..0 00 x as ce O 
Sheffield .. .. 015 0..6180)] Wales, allat pit.. 0 
Coals, best, per ton— Steam(less24).. 0 6 
Birmingham .. 013 0..0 156 House .. o« 0 70..0 
South Durham.. 0 5 6..0 10 6 Small steam... 0 29. 
Derbyshire— Do. bituminous 0 20. 
Best (at pits).. 0140..0160\Lard .. .. .. 64 00. 
Converting .. 0110..0 00 | Oils, tun— 
Other sorts .. 0 90..0110 Seal, pale.. .. 84100. 
Slack .c « 0 30..0 50 =— oe oe 29100. 
totinged.. 31 00.. 
Glasgow—At the pits— Linseed .. .. 24 5 0.24 
Elicoal,perton 0 79..0 90) Olive, Gallipoli... 0 00..0 
Main ai 053 0 63 Spanish .. .. 0 00..0 0 
Splint ,, 0 56..0 76 oe. ee ee 
Dross os 0 09,..0 80 Rangoon engine 
al (C- Frio and{ 08 6,.0 00 
— lasgow— ."8), 
Household, per PS oy : 
ecw, data, $0 13 8..0 15 9 vs od Engl } 38 5 0.98100 
0., who e, ee 0s se 0..36150 
per tone 2}? 80.0 99 Porclgn palo +. $8 
Splint .. .. 0 80..0 89 Bro ve ve 0 00..0 00 
Steam .. .« 0 80..0 99| 8 smn, body 0 00..0 00 
Wishaw main.. 0 70..0 76 hale, South 84 
Smithy .. .. 013 6..0 139 Sea, pale. } 84 10 04.85 0 0 
Brown .. « 29 00..3000 
or ~~~ (Wigan pit —. E. 1. Fish .. 23 00..00 
ley 0..0 11 6 Yellow .. .. 32 0 
ve 4ft. 0 08. .0 10 so ec 80 0 
Furnace coal.. 0 7 0..0 


} 52 15 0.53 0 0 
dw. se ee 60100..5100 


PRICES CURRENT OF TIMBER. 


1 
Per Petersburg standard. £ wo. 








Baltic Fir Ti || Deats, &e. (continued)— 
Riga . 319 45 Quebec, dO, se serececees 
Dantsic and Memel, crown .--» 40 510 floated pine .... 
- 310 416) Qnd do, .. . 12 
»- 3040 9 
» 218 8 0} 10 
+ 210 215) 9 
» 2 6 210} . 
- 3.0 310) 8 
» 210 215 
- 20 915 8 
- $x 8 . = 
- 505 Z 
510 8 0 + 
5060 +» 200 
merican Timber— 150 
Red pine for yardsand spars .. 4 5 610 . 9 
Mixed and building. to 3: 
Yellow pine, |. seeeee 
es Waney board” :) 510 610 4 
: “i $as 3b 
Pitch . 4 5 
Do. Ri i + 4560 800 oa 
Fim, roc - 410 610 poe « § 
Quetec oak - 6070 enoueee y @ 
Ash - 410 6 0|| Lathwood, per cubic fathom— 
Birch, ‘Quebec large « 507 3 P pean ane ab 9 
New Brunswick & P. Ks 3 0 310 Riga, Dantzic, Memel,&c. .. 7 
Small averages .... 210 215 || Mahogany and Furniture Woode— 
Masts, red pine ...... 410 6 0} Per superficial . 
Yellow pine, large 4 5 610|| Mahogany, Honduras, cargo av. 0 
Oregon « 9 012 0) Mexican, -0 
- Sone a) 
20: 90} . en) 
10 10 13 10) vol 
G 8090 = 
‘ ese 70 0} 000 sue ce 0 
Deuls, £c., Peter: Standard— M -0 
of 15 016 5) a 
13 OB 0) 0 
121515 0| se 0 
11 10 1215 Sea 0 
-9 1011 0} C) 
} 13 01410) 9 
+ 9 01110) 2 
0% 0 7 
016 © i“ 
01210) 12 
0 10 10 15 
10 
1013 0 6 
011 lo 6 
lo 810 13 
oso 13 
| 6 
5 1 8) 6 
wis 
0 2510|| Lancewood each, fresh 
Bo 1615) Do., tofair..., 
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THE LOAN COLLECTION OF SCIENTIFIC 
INSTRUMENTS. 


HISTORY OF THE STEAM ENGINE. 
No. $I. 

WE resume our subject with a notice of the engines of 
Henry Bell’s Comet (No. 2148), remarkable as being the 
first steamboat in Europe advertised for the conveyance 
of passengers. It was completed in January, 1812, and 
on the 5th of August of the same year Bell issued a 
circular announcing that his vessel‘ would run on the 
Clyde, between Glasgow and Greenock. The Comet was 
of 30 tons burden, 40ft. in length, and 10ft. Gin. in breadth. 
The engine was estimated at 3-horse power. It is com- 
pactly arranged, but, as a matter of fact, it is not so well 
suited to the propulsion of a boat as was Symington’s 
cngipe in the Charlotte Dundas, which was built i in 1803. 
Bell’s engine has =e get various vicissitudes, having 
been to the bottom of the sea once, if not twice, and we 
believe that it was eventually used for blowing a smith’s 
forge in Glasgow, where it was discovered by Mr. Napier, 
who purchased it,'and presented it to the Commissioners 
of Patents. It is well to point out that no valid claim can 
be set up for Bell as the inventor of the present system of 
steam navigation, or for any improvements beyond those 
of which he had acquired a kriowledge from the experi- 
ments of Miller, Taylor, and Symington. In the depart- 
ment of the Exhibition devoted to naval architecture, 
there will be found a small model of the Comet, contributed 
by Mr. John Reid, of Port Glasgow. It was made by the 
late John Wood, Mr. Reid’s partner in business, and was 
always shown by Mr. Wood as a correct model of the 
Comet which he built for Henry Bell. The a oy vessel 
was wrecked off the West Highland coast, and the second 
Comet met a similar fate, by a collision with the steamer 
Ayr, off Kempoch Point, six miles below Port Glasgow, 
in October, 1825, 

_Returning once more to land, we proceed to discuss the 
history of the locomotive as illustrated in the Exhibition; 
and here we find ourselves on very delicate ground. We 
begin with Trevithick’s model, which was briefly 
alluded to in our last article. Trevithick’s claim 
to be considered the inventor or originator of the 
locomotive is based upon his patent taken out in 
conjunction with Vivian in 1802; and although the 
engine which we are now about to describe does not 
strictly correspond with any of the modifications referred 
to in the specification of that patent, it would neverthe- 
less be covered by its general claims. The model in ques- 
tion (No. 1936) has tas contributed for exhibition b: 
Mr. Woodcroft, and has been for some years in the South 
Kensington Museum. According to Mr. Francis Trevi- 
thick’s Life of Trevithick, the model was in the possession 
of the family of a Mr. Radford from 1810 to 1850. It is 
supposed to have come from the engine works of Messrs, 





























TREVITHICK’S MODEL LOCOMOTIVE. 


Whitehead and Co. Soho Ironworks, Manchester, and is 
robably one of those spoken of by Mrs. Trevithick as 
ar “lo made prior to 1800. It served as a guide to 
Messrs. Whitehead, who manufactured engines for Trevi- 
thick in 1804. Says Mr. Trevithick, “It is a perfect spe- 
cimen of a high-pressure steam-engine, with cylindrical 
boiler, adapted to locomotive purposes.” Although it is 
not adapted to run on rails, it is obvious that only the 
substitution of a pair of wheels for a single one is n 
to enable it todo so. It is a matter of history that Tre- 
vithick made a locomotive, which in February, 1804, drew 
a train of five trucks, carrying ten tons of iron and seventy 
men nine miles in five hours. This was at Penydarran, 
near Merthyr-Tydvil, South Wales, over an iron tram- 
road, with inclines of 1 in 50, and the exploit indubitably 
proved that the friction between ordinary smooth rails and 
similar driving-wheels was sufficient to effect propulsion. 
This engine continued at work for five months. A frag- 
ment of the boiler is now in the Patent-office Museum. 
To return, however, to the model, which is represented in the 
accompanying cuts in plan, side elevation, and end elevation. 
Pis hs ten heater— sins in the model to avoid smoke— 
the safety-valve is kept down by a simple spring; t, a screw 
lug for supplying water ; 6, steam cylinder let into the 
iler, with shell for the four-way cock, and pipe for con- 
veying steam to the top and bottom of the cylinder cast 
with it ; 0, a four-way steam cock, worked by a rod from 
the crosshead ; the two side rods drive the crank pins 
attached to the two driving wheels; 7, the steering wheel, 
fixed by a screw for running in curved or straight lines ; 
e, piston rod; d, guides for the piston rod crosshead ; 
h, two driving wheels; 7, two legs, by screwing out the 
lower of which the driving wheels are lifted off the 
ground, making a stationary engine; /, a fly-wheel ; m, 
pinion and tocthed wheel, connecting the fly-wheel with 
the driving wheel ; », plug-rod attached to the crosshead 
for moving the four-way cock ; 7, stay for the guide rods ; 
u, driving axle; v, waste steam-pipe. The cylindrical boiler 
is made of copper with an internal tube. Making every 
allowance for the natural partiality of a relative, Mr. 
Francis Trevithick’s estimate of the machine is not so far 
wrong. He says, “This model shadows forth the useful- 
ness of the high-pressure steam engine of the present day 


in many of its leading features; the non-necessity for 

; indrical boiler; the simplest 
form of crank ; the absence of mason work for the engine 
or boiler flues, and its portability or power of locomotion, 
so nearly meet all the shy oyna as to entitle it to the 


ye ation of “the first -pressure locomotive.” —(Life 
of Trevithick, i. 104). as 
We come now to the Wylam engine, which has 


been removed for exhibition from the Patent-office 
Museum. It appears to far greater advantage in its pre- 
sent temporary position than it did in its permanent home, 
where it was so crowded up that it was impossible to get 
a fair view of it. It was built at Wylam in 1813, or there- 
abouts, from the designs of William Hedley, and it forms 
& most interesting link in the history of the locomotive. 
Under the name of “ Puffing Billy,” or, as some have it, 
“ Putting ee de it was at work on a colliery line almost 
uninterrup from the above date until quite recently. 
The word “ dilly,”. we may mo, is well known in the 
North of England in the sense of a carrigge, and is said by 
Halliwell, in his “Dictionary of Archaic Words,” to be 
derived from the French diligence. 


It has been claimed for Hedley that he was the first to 
practically recognise the fact that the adhesion between 
the rail and driving wheel was sufficient for the ordinary 

of traction. Even if we ignore Trevithick’s 
achievement of 1804, narrated in a former part of this 
article, the specification of Hedley’s patent of 1813 conclu- 
sively shows that he had not up to that date succeeded in 
ridding himself of the bugbear of want of adhesion. The 
patent is dated March 13, the title being “ Certain mecha- 
nical means of conveying i laden with coals, 
minerals, merchandise, and other things.” The specifica- 
tion, which was signed on the 10th of May, 1813, is as 
follows :—“ I make and construct a e of wood or an 
other material, of any given length, and whose breadth 
must correspond for the railway or such other purposes it 
is intended for; I then place it on wheels, such as are 
generally used on railways, and on the shafts of these car- 
riage wheels, or on the wheels themselves, I fix toothed 
wheels of any given size, with intermediate shafts and 
wheels to work into each other; I then fix a pinion wheel 
to work into the toothed wheels before mentioned, 
to communicate motion to the other toothed wheels, and so 
to the carriage wheels; I then place a steam engine on the 
said carriage required to bear it, and connect its power by 
a crank or any other method now in use, to produce a 
rotative motion to the fly axis or shaft of the pinion wheel 
before mentioned. I make use of wheels for the carriage 
of cast iron or wood, or partly made of wood, by way of 
increasing the friction or adhesion between the wheels of 
the conducting iage and railway; and where the rail is 
of cast tron, with a round or flat surface, I attach or cause 
teeth or flanges to project from both sides of the wheels of the 
conducting carriage to enter the grownd between the stones, 
sleepers, or rails, so as to prevent the whole from surging or 
turning on their own axis. I also attach the carriages to 
each other, and then to the carriage containing the engine, 
by a rope or chain. I also occasionally, in ascending any 
uneven surface, fix at certain given distances posts or any- 
thing to hold by, and from thence extends a'rope or chain 
to my conducting carriage containing the engine, and on 
the said carriage places a rope roll worked by the toothed 
wheels mentioned before, to impel the carriage so wanted 
forward.” 

Whatever Hedley may have afterwards done or thought, 
this document furnishes irrefragable evidence that in May, 
1813, he was still of opinion that the ordinary adhesion 
between the driving wheel and rail might require to be 
supplemented by the provision of toothed wheels taking 
into the ground. We write this with a full knowledge of 
Hedley’s experiments with a weighted carriage, the wheels 
of which were rotated by men working handles, These 
experiments were made in October, 1812, and according 
to Mr. O. W. Hedley, and most of the authorities, they 
were P sare satisfactory. How W. Hedley came to 
include in his specification the words which we have 

rinted in italics is a D rye to us. Can it have been that 

e was not quite satisfied with the results of the trials of 
the experimental carriage? We would on no account be 
guilty of an injustice to the memory of the designer of 
‘Puffing Billy,” but if his views with re to the 
sufficiency of the adhesion between smooth rails and 
wheels were so as has been represented, should we 
not expect to find in his specification, not a half-asserted 
claim to the use of toothed wheels taking into the ground, 





but a positive disclaimer of the use of any such adjuncts ? 
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Whether the engine at South Kensington was ever fitted 
with such wh it is now impossible to say — at all 
events from an examination of the engine itself. Mr. 
Smiles states that there was a rack rail at Wylam, but this 
is stoutly denied by Mr. Oswald Dodd Hedle , son of 
William Hedley, in his tract, “Who Invented the Loco- 
motive Engine? 
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An Encyclopeed ia of Architecture, Historical, Theoretical, and 
Practical. By Josxrn Gwiut, F.S.A., F.R.A.S. Revised, with 
Alterations and Considerable Additions, by Wyarr Papworta, 
Fellow of the Royal Institute of British Architects. Seventh 
Edition. London: Longmans, Green, and Co. 1876. 

First published in 1842, this work has been issued 

in its seventh impression, under the editorship of Mr. 

Papworth, a responsibility which he now assumes for the 

third time. It is never perhaps an entirely satisfactory 

task for an editor to take in hand the work of a predeces- 

sor written many years previously, and modelled upon a 

scheme which must necessarily have been based upon the 

individual tendencies of 
the mind of its author, and 
fitted to the habits of the 
age for which he wrote. 

At the very commence- 

ment of his task the writer 

is beset by a -struggle 
within himself begotten 
of a doubt whether, with 

a natural reluctance to dis- 

turb what by length of 

years has become a settled 
form, he should simply 
confine himself to the in- 
troduction of such new 
matter as he may deem 
essential to its complete- 
ness, preserving at the 
same time the opinions of 
the author, or whether, 
taking a bolder course, he 
should remodel the whole 
work in accordance with 
what he must conceive, by 
the light of existing mate- 
rials, to be a more con- 
venient and a more in- 
structive fashion. There 
is much to be said in advo- 
cacy of both courses, but as 
a rule the former will be adopted. In most cases an editor 
will be imbued with a certain reverence for the work of 
his predecessor, and when, in addition, a book has borne 
the test of practice for a long period, he will be still more 
unwilling to depart from it. Mr. Papworth has proceeded 
upon this principle, and perhaps it is to be regretted that 
he hasdone so. An encylopedia is not to be regarded as 

a critical treatise put forward by its author in a ae of 

his own views of : a particular subject. It should rather 

be the embodiment of the best information from all sources 
upon the subject of which it treats, and while, no doubt, 

the opinions of a competent man are admissible, and to 2 

given extent valuable, they should ever be regarded as 

subordinate to the primary object, and consequently subject 
to a rigid control and excision where necessary. So long 
as this principle is not kept constantly in view, there must 
ever be a tendency to hinder that expansion of the work 
which we submit is absolutely necessary in the case 
of an encyclopedia. Most editors no doubt are extremely 
reluctant to cut out large portions of matter from 
books which have gone through many editions, and 
they accordingly content themselves by grafting thereupon 
such facts and information as have since been placed at 
their disposal. But the indulgence of this natural rever- 
ence almost invariably results in a certain want of homo- 
eneity and an inevitable risk of contradiction. The 
‘ormer of these evils is shown in the work before us by 
the diffusion of matter which would be more conveniently 
gathered together and finally disposed of in one place; and 
the latter is not entirely absent. For example, the history 
of the introduction of the arch is not given in any very 
complete form. In one place all the credit appears to be 
given to the Romans, though it is also observed, “ whence 
the arch came is not known;” yet further on, in discussing 
the pointed arch, credit is rightly given to the Egyptians 
and Babylonians. The pyramids of Meroe and the disco- 
veries of Layard—noticed in the work—prove such earl 
use of the arch, and in the former instance it exists bot 
in the pointed and circular forms. Nevertheless, in the 
section on Egyptian Architecture, preceding the sections 
from which the above extracts are made, the Egyptians 
are stated to have been ignorant of the arch, though, 
parenthetically, it is pointed out that a different opinion 
exists. ; 

The portion of the work devoted to the history of 
architecture, though full of information and considerably 
added to and revised by the editor, is still susceptible of 
improvement. The space at his disposal for this branch of 
his subject grows more and more limited every edition, 
and until the whole history is boldly taken in d and 
re-written from beginning to end, without to the 
preservation of matter which once was interesting but has 
now ceased to be of a value proportionate to much that is 
only briefly indicated or omitted altogether. No doubt 
the history of architecture is a large subject, and would 
in itself form a very imposing volume ; still an encyclo- 
peedia of architecture can hardly be said to be complete 
without such a history, and, while excessive detail may be 
dispensed with, all the most recent information should be 
embodied or referred to. Take the case of the Egyptian 
Pyramids. Of late years there have been numerous and 
most important contributions to the history of these 
structures, and a history of architecture could — be 
said to be complete without a notice of them. This subject 
is compressed within less than two pages of matter, of 
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which the observations and data of Perring, Wilkinson, 
and Belzoni form the greater part. If we remember 
rightly, the surveys and measurements by Perring were 
made for Col. Vyse nearly forty years ago; he cannot, 
therefore, be justly styled “a recent traveller,” and be 
entitled to the authority which would more properly be 
ascribed to the results of the investigations of Piazzi 
Smyth, and the Royal Engineers, which are not noticed at 
all. A series of mvst careful measurements were taken by 
the Sinai exploration party some years since, and these 
should certainly be added for comparison with those of 
earlier workers. The present theory respecting the 
raison Métre of the Pyramids is not given, nor is the 
purely constructive and architectural branch of the subject 
explained with any degree of completeness. The varying 

les of the different Pyramids, the manner in which the 
architect set out his work, adjusted the masonry, fitted the 
extraordinary stone portcullises, which have been the 
marvel of all observers, the clever ment of the 
interior chambers for the purpose of enabling them to 
resist the superincumbent pressure of the huge masses of 
masonry, are all most interesting details which should 
have been carefully noted: Again, the addition of small 
towers to some of the Egyptian Pyramids, after the sup- 
rere manner of the Assyrians, is not, so far as we have 

n able to discover, alluded to. All these are, we think, 


distinctly omissions, but,sofar as the hi8torical portion of the 


work has been tested, it appears to be accurate and careful 
as far as it goes. It is the sin of omission rather than of 
commission of which we complain, and probably the limits 
of space have much to answer for in this respect. In order 
to afford room for future expansion, it may be suggested 
that the chapters on Geometry, Trigonometry, Conic Sec- 
tions, and Mechanics may well be omitted. A knowledge 
of all these subjects is of course essential in an architect, 
but that may be said of many other subjects, and at the 
present day, when so many text books of more or less 
completeness are published, it is not likely that students 
will have recourse to Gwilt for their instruction in these 
matters. A chapter on sanitary appliances and con- 
struction, within which should be collected the matter— 
somewhat scanty—scattered through the volume, should 
certainly be added in the next edition. It is impossible to 
exaggerate the importance of complete familiarity with 
this branch of professional training. Every day affords 
lamentable instances of the neglect of architects and 
builders in this important respect. It might be well, 
moreover, to say something about the various methods of 
protecting iron girders and pillars against the effects of 
fire. We must also put in a little protest against the 
practice of indexing by reference to paragraphs instead _of 
pages. The only object of this system is to save trouble 
to the indexer, a matter of secondary consideration com- 
pared with the trouble it gives to all users of the book. 
In the present edition the elaborate set of tables of the 
English cathedrals has been recompiled, as have been also 
the list of authors and works, which now stands by itself. 
The glossary also has been considerably added to, and it 
forms a most valuable and useful feature. 

We have pointed out what we conceive to be some weak 
points in the work. It can hardly be expected that there 
are not others; a work of such magnitude and scope, 
edited by one man, could hardly be expected to be perfect’ 
It is always an ungracious task to seek defects in honest 
work, yet it would be ‘ang compliment to that work to 
pass unnoticed blemishes which a candid author only 
desires to know to remove. In the present case the assured 
position of Gwilt’s encyclopedia makes the task less dis- 
agreeable, for while suggesting improvement, we are not 
unduly disparaging that which every professional man 
knows how to value properly. 








Paris TRAMWAYS.—The Southern Tramway Company will open, 
early in June, a line between the Montparnasse terminus and the 
Rue de Lyon, thus affording a new route from east to west of the 
city, between the Bastille and the Place de l’Etoile. 


CHINESE Money.—That the Chinese were a civilised and 
polished people when the inhabitants of the British Isles were but 
painted savages is an established fact. We have shown, too, that 
among the inventions to be attributed to these ancient savans 
bank notes, or “‘ greenbacks,” must be included. In truth, the 
Chinese of two thousand or three thousand years ractised, in 
their legislation, many of the arts and much of the financial 
jugglery which are now occasionally resorted to by modern 
ministers of State in countries much nearer home than the Celestial 
Empire. Some “ wrinkles,” indeed, may be gained from a study 
of the history and the writings of the “‘ pigtails” of the olden 
time. It is a remarkable circumstance, for example, that, although 
the science of exchanges and the bearing and effects of currency 
enactment are understood by very few statesmen of the present 
day, yet that the legislators of ancient China were apt and keen 
in these directions. Very early, indeed—long before their use for 
the purpose in Europe--coins, made of iron, of lead, copper, tin, 
silver, and gold, were manufactured and circulated in that 
marvellous, and well-named, “flowery” land. Some of this 
money, still in existence, is of such high antiquity that the most 
learned natives are unable to decipher the inscriptions upon it. 
One coin bears a strange device, with the legend—*‘ Money has its 
course ; at last it returns to the emperor.” This was by no means 
an inappropriate inscription, for the practice prevailed when the 
Imperial Treasury became empty, of recalling the money and 
recoining it at a greater nominal value. This, it will be remem- 
bered, is exactly what happened in respect of the old copper and 
<new bronze coinage of our own time. One farthing’s worth of 
bronze now passes at the nominal value of one penny. So that in 
this matter, as in many others, we have but “torn a leaf” out of 
the Chinese book, and might have used a similar legend as ‘‘ money 
has its course, at last returns to the Queen.” In respect of the 
precious metals, the Chinese discontinued using them for coinage 
purposes at a very distant date. For commercial purposes large 
transactions were “‘cleared” by weight, and for smaller transac- 
tions “‘mud money,” as it was termed, came into use. These 
remarkable samples of mintage were composed of a species of clay, 
mixed with some kind of strong cement or glue. These oblong 
discs of pottery—for such in shape and ap ce they were— 
were stamped while in a plastic state with and characters, 
and afterwards baked, For its regularity as a mark of value mud 
money was much esteemed by the traders and traffickers of the 
period ; and it only succumbed at length to paper certificates of 
indebtedness, or celestial IO U’s, then known popularly as “‘ flying 
money.” In our own country at the present date money is fre- 
quently made to “‘fly.” Possibly the expression is as old as the 
a of flying money in China. — London Iron Trade 

echange. 











PUMPING ENGINE AT THE LEHIGH ZINC- 
WORKS, U.S.A. 


Iv our two last impressions we illustrated and described a 
new towing boat, as an example of the engineering practice of our 
professional brethren at the other side of the Atlantic ; and it 


will be remembered that we stated that we proposed to give |’ 


certain examples of this practice, far more important than any 
the Philadelphia Exhibition could afford. The Joseph B. 
Williams and her engines constituted the first of these. The 
second is supplied by the great pumping engine which forms 
the subject of our two-page engraving this week. We believe 
we are correct in stating that this is the largest rotative pumping 
engine ever constructed ; and the success which has attended its 
operation entitles both the designers and the builders to much 
praise. The engine is employed to drain the Friedensville mines 
of the Lehigh Zinc Company. The engine was started on the 
19th of January, 1872, and has since worked without a hitch. 
We cannot better give our readers an idea of the circumstances 
which have called the engine into existence than by reproducing 
the following address, delivered by Mr. Webster, the president 
of the company, on the day when the engine was started:— 
“This beautiful and fertile Lehigh Valley, in its north-east and 
south-west course, some seven miles long by two miles wide, is 
bounded on either side by ridges of syenitic rock, and levelled 
with magnesian limestone and clay, watered by numerous 
mountain springs, and drained through its central surface to the 
Lehigh by the brook called, by its early Indian possessors, 
‘Saucon.’ It was brought under cultivation by a few families 
of original settlers. Increasing in fertility, it has remained with 
them through succeeding generations, and the present honoured 
names of the valley date back to its first settlement. Growing 
knowledge, and improvement in agriculture, have enabled the 
sons to gain, from divisions of the farms, as much as the sires 
gained from the whole. The great highway from Northern 
Pennsylvania to Philadelphia crossed the valley, and its central 
village was called Friedensville, ‘village of peace,’ and so in 
peaceful beauty it remained until the year 1847, when on the 
spot where we now stand, a barren unproductive outcrop was 
submitted to a learned, studious man, who, with satchel and 
hammer, was by chance passing this way on a leisure Saturday’s 
stroll of exploration. This man, with trained and observing 
eyes, our honoured guest to-day, who allows himself no title 
other than Mr. William Theodore Roepper, examined and 
declared it calamine, and then commenced the history which we 
now review. At that time the methods of its uses were: un- 
known in this country. Only in Sussex county, N.J., were zinc 
ores known to exist, and there in a then undeveloped state. 
After the usual spasmodic movements, consequent upon the dis- 
covery of mineral treasures, several citizens of New York united 
as a company to work the ores, and in their behalf, in the year 
1853, works for manufacturing white oxide of zinc were erected 
in Bethlehem, under the direction of Mr. Samuel Wetherill, with 
furnaces and process of his own invention. 
manufacturing metallic zinc by the Belgian method were erected, 
by Mr. Joseph Wharton, this being the first introduction of that 
art, in any form, into this country. In 1865, the company 
erected a rolling mill for sheet zinc, it being the first introduction 
of that art into this country ; and all these several works have 
contined in unremitted activity to this day, their capacity being: 
—for oxide of zinc, 3900 tons per year; for metallic zinc, 3600 
tons per year ; for sheet zinc, 3000 casks per year, respectively— 
about one half the annual consumption of the country, and of 
known superior qualities, owing to the unusual purity of our 
ores. The mines have been worked to meet.the demands of the 
several manufactories, amounting in some single years to 1700 
tons, and, in the aggregate, to 300,000 tons of ore, including 
rich blende, which has been developed in the progress of mining. 
Ata very early day, and at a shallow depth, water was encountered 
and overcome by a small pump worked by a single horse power; 
followed by adonkey pump which is now in use for dressing ores, 
Next came a Burdon’s engine of 30-horse power, followed, in 
1863, by a Corliss engine of 100-horse' power, working a seriés 
of centrifugal pumps which found their limit ata depth of 65ft., 
with 1500 gallons of water per minute. At this time the com- 
pany decided to make more lasting provision for controlling the 
water by establishing power to raise 4000 gallops per minute 
from a depth of 150ft., if so much should come, and, to this end, 
they erected and started in 1865 an engine of 32in. cylinder and 
9ft. stroke, working two 22in. lifting pumps, to which a third 
22in. lift was soon added, and the shaft carried down to 122ft. 
in 1866, when it encountered, and, with 17 strokes per minute, 
raised 5600 gallons ; and there found the limit of its capacity, 
though assisted by the Corliss engine and centrifugal pumps, 
throwing at that depth 1000 gallons ; and by a ‘Bull’ engine of 
50in. cylinder and 10ft. stroke, erected at Hartman mine in 1865, 
and throwing 1100 gallons from 144ft. depth, and by an engine 
of 20-horse power at Correll mine, altogether raising 8000 gallons 
per minute. These repeated, almost unintermitted efforts had 
taxed the resources and endurance of the company near to 
exhaustion, and they were called to decide whether to prepare 
for further mastery, or to work out all ores above water level, 
and when a few years thus sustained should pass, to ahandon 
the mines, and as a consequence, the works, as no ores accessible 
to us were known within reach of living transportation. A 
careful survey and measurement of the Ueberroth mine 
showed 23,000 square feet of ore under foot ; borings in the 
open pit went down 75ft. in ore—still solid below. A liberal 
estimate for this ore, in place, is 12 cubie feet toa ton, and 
sinking 10ft. over the whole area of this mine alone, will supply 
the works at their maximum for one year. We can with truth 
add that the maintenance of an industry which has, at times, 
carried 700 names on its monthly pay roll, representing, perhaps, 
four times that number; and the responsibility of wisely 
handling and developing this gift of nature entrusted to our 
management, entered fully into the consideration. Our engineer, 
Mr. John West, had already matured a plan of engine, pumps, 
and shaft for raising 12,000 gallons per minute from 300ft. 
depth, and in December, 1868, the company contracted with 
Messrs. Merrick, of Philadelphia, fur this new engine, and ayear later 
with Messrs. I. P. Morris and Co. for the pumps, boilers, and 
mountings. The timber for shaft and pump rods was contracted 
for in Georgia. Sinking the shaft commenced when the contract 
for the engine was made, in December, 1868. The bob wall of solid 
masonry, 9ft. thick, was commenced ona plat of solid rock, 114ft. 
below the surface ; the foundation for the engine is 32ft. deep 
below the bed-plate ; the cylinder is 110in. in diameter, estimated 
at 1600-horse power. The total weight of the engine, including 
girders, is 1,313,330 Ib., equal to 657 net tons, without founda- 
tion bolts and plates. Twenty-six pieces weigh each over 7 tons, 
the heaviest being the four walking beams, each weighing 
48,000 lb. This house was roofed December 20, 1870, and the 
first piece of machinery, one of the four beam girders, was raised 
to its place on top of the bob wall on the 30th of December, 
1870—one year ago, The necessity for going to work without 
delay has allowed us no time todecorate, We present bare walls, 


In 1859, works for 





reap other sihane ra nephrons hae HegeSagerseys 
to your inspection as showing construction. We start two 
plunger pumps of 30in. diameter, set in cisterns 87ft. down the 
shaft, one discharging into the adit 25ft. below the surface, the 
other discharging into tanks on the surface for condenser 


the road half a mile south. These pumps will 
throw 735 gallons per stroke—the engine can work comfortably 
at 12 strokes per minute, and the power is more than adequate, 
and the dimensions of the shaft (304ft. by 214f%. in the clear) 
ample for doubling this number of pumps, and ing all toa 
depth of 300f:., or 178ft. below the present bottom of the mines, 
with power still in reserve for what may be required below.” 

A careful perusal of the foregoing extract will show what the 
Lehigh Zinc Works are, and the purpose for which the engine 
was erected. 

Our engraving shows very clearly what the construction of the 
engine is. It will be seen that, in many respects, it is of the 
Cornish type. Mr. West has, indeed, carried with him from 
Cornwall the traditions of a successful practice. Very little 
description will, we think, be required to make drawings which 
almost explain themselves clear. In succeeding impressions we 
shall give some further details. 

It is well known that the Cornish engine cannot be worked 
to any great extent expansively, unless the pits are so deep that 
a great mass has to be put in motion, in the shape of pump 
spears, &c. Now the lift in the Lehigh mines is comparatively 
small, and Mr. West therefore introduced the means of expan- 
sive working—that is to say, great mass in motion—in the shape 
of two fly-wheels. It will be seen that these wheels appear 
comparatively small in diameter, and nothing will give a better 
idea of the colossal dimensions of the whole of the machinery 
than the statement that they weigh seventy-five tons each. 
The beams appear light, but then there are four of them ; the 
holding-down bolts also look slight, but then their number 
is great. For the following particulars we are indebted to the 
courtesy of Mr. West:—“ The engine has a pumping capacity of 
15,000 gallons per minute, and has been run to 19,000 in case 
of emergency, raising water from a depth of 350ft. The engine 
alone weighs 650 tons, and including the pumps and boilers, the 
total ‘weight of the machinery is 1000 tons. The cylinder is 
110}in, in diameter; length of stroke, 10ft. The heaviest pieces 
of iron in the engine ate the sections of beams, which weigh 
24 tons each. The fly-wheels weigh 75 tons each; crank pins, 
l1toneach. The piston rod is 14in. in diameter. The crosshead 
weighs 8 tons. The connecting rods have Yin. necks, and are 
15in. in the middle, 41ft. 24in. long, and weigh 11 tons each. 
There are two air pumps, 50in. in diameter each, The “President” 
drives four plunger pumps, each 30in. in diameter by 10ft. stroke, 
and four lifting pumps each 3l4in. in diameter by 10ft. stroke 
—the plunger pumps being uppermost and stationary. The 
lifting pumps are in the bottom of the shaft, and are movable, so 
as to go down as the shatt is sunk. To handle these lifting 
pumps, hoisting or lowering them at pleasure, a steam capstan 
capable of lifting 50 tons vertically is used. By a series of strong 
gearing, a drum and a steel wire rope, with this capstan, if any- 
thing goes wrong with the pumps, they can be taken hold of by 
the top and pulled out of water, repaired, and put back in a very 
short time.” The arrangement of the valve gear is rather peculiar. 
It will be seen that the engine is double-acting. The valves are of 
the Cornish type, driven by cams bolted on the fly-wheel shaft 
rigidly. These operate on rolls attached to the ends of levers. 
There were three sets of steam cams made with the engine to 
cut off respectively at 9in., 20in., and 36in., to be c 
auit the work, but not adjustable. The speed is regulated by a 
throttle valve in the steam pipe with a long arm and wire 
attached leading down to the bottom of the mine, and there 
connected to a block of wood which floats on the water. This 
regulates the engine according to the incoming water. This 
arrangement is quite new to us, and answers admirably. Mr. 
West attempted to make a commercial success in preference to 
an engineering refinement, or he would have tried an adjustable 
cut off regulated by a wire and float in the same way. The Qin. 
cut off was first tried, and gave good diagrams. Subsequently, 
however, the 20in. cam was put on and worked better the 
pressure being reduced; very little more coal was consumed, and 
the engines ran much more steadily and with less shock. The 
quantity of water is so great that when the engine is stopped 
while the'shaft or pit is being sunk it will rise up over the 
suction pipes—wind bores—and valve chambers—clack pieces— 
in four minutes. This renders it necessary that the provisions 
for emergency should be very complete. 

We have little more to add except that on a future 
occasion we may illustrate the boilers by which the engine is 
supplied with steam. We believe that the engine is, practically, 
the largest fixed single engine in the world, that at Harlaem Meer 
being a compound engine with one cylinder within the other. 








THE CENTENNIAL EXHIBITION. 


(From our own Correspondent.) 
PHILADELPHIA, May 31, 1876. 

Herewith I send you a photograph of the boring machine 
exhibited by the Pennsylvania Diamond Drill Company, which 
will be interesting to those who are acquainted with Major 
Beaumont’s diamond drilling machine. It is rather more compact 
than the English tool, but there is very little difference in the 
form of boring crown employed ; the core is lifted by a shell or 
thimble of the same size and shape as a core bit, and indeed may 
be combined with the same, being simply a recess in the inside 
of the thimble, composing the bit or core-lifter, about lin. in 
width, bevelling inward and downward, toward, and coming within 
aoe 1gin. of Sera ag othe Mages end of the bit or core lifter. In 

is recess is p) . , a tempered open steel spring, about 
}in. wide, with three, five, or more vertical vibe’ to pie the 
proper thickness, which may be armed on the inside with 
diamonds, to keep it from being worn by the core, and which, 
when the drill is descending, is pushed by the core up into the 
deep part of the recess, where it has no effect; but when 
ascending, slides down on the bevelled sides of the recess, which 
contracts it firmly against the core, which it carries with it to 
the surface. The drill is rotated by one of J. B. Root’s “ square ” 
engines, of very peculiar form, which I cannot describe without 
the aid of detailed drawings, and the feed is regulated by two 
hydraulic rams placed on each side of the rods, connected to a 
crosshead, shown very clearly on the photograph, by which a 
very equable and yielding feed is obtained. The crown is 
attached to the end of a wrought iron tube from 8ft. to 12ft. 
long, the size of the hole intended to be bored, set with diamonds 
at intervals, to prevent it from wearing, and provided its full 
length with spiral grooves, to allow egress for the water and 


sediment on the way up to the top of the bore hole, The 
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the 
water tube being attached to the top of 
This enables the base of eg Sig be nal ees 
ing it great stability. largest hele 
Cie ai vesnction Las « Gieenster of 9in. and a depth of 357ft. 
The a hole is i tg surface. A new pa 
diamond quarry drill is shown je kame company, provi 
with a new friction feed motion and driven by one of Lidger- 
wood’s rotary engines. It is very compact and light, only weigh- 
ing 850 Ib., and I believe it is the lightest form of diamond 
drilling machine that has yet been introduced. 
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in the back or convex part of the tooth on the V, that is fitted to 
receive it, driving the end which has one half of the rivet hole 
in it into the saw-plate from the side, then put in the rivet and 
head it up to fill-the countersink, and cut or file it off smooth 
with the plate, when the tooth will be held as firmly in the saw 
as a solid tooth. The teeth are made thicker at the point than 
the saw-plate, so they can be easily spread to give them the 
required set ; they are all fitted with tools made expressly for 
the purpose, which do the work so accurately that they will 
interchange, and new teeth, which will exactly fit, can be fur- 
nished at any time. Another, peculiarity in the saws made by 
this company is that all the cross-cut saws are perforated with 


PENNSYLVANIA DIAMOND DRILL COMPANY'S BORING MACHINE. 


The American Saw Company of Trenton, New yg ee 
circular saws with movable teeth ; by this means the diameter 
of the saw remains constantly the same, not having to be ground 
down to sharpen the teeth, and in the event of some of the latter 
being broken, they can be readily replaced, whereas with the 
solid saw the breakage of some of the teeth renders the instru- 
ment useless until it is reground and reduced in diameter. The 
following description of the mode of fixing the teeth will be 
easily understood with the aid of the drawing. A shows a tooth 
inserted in a section or piece of the saw-plate E. D the rivet, 
one half in the saw-plate and one half in the tooth. B the 
incision in the saw-plate, showing the V made on the plate to fit 
the corresponding groove in the tooth C, which is shown detached 
from the saw-plate, with the groove in the back or convex part. 
The tooth is inserted in the following manner: Place the groove 





three or more rows of holes at the back of each nick between the 
teeth. By this means the process of sharpening is greatly facili- 
tated, as it is only necessary to file awa, the small piece of 
intervening metal, and a deep tooth is at once formed. The 
perforations also tend to preserve the teeth in their original form, 
as it is less trouble for the workman to file into the perforation 
than in any other direction. The form of the teeth of a saw is a 
subject upon which there is great difference of opinion, almost 
every saw user having a fancy for some particular form or 
arrangement of tooth, but, as nearly all the teeth made by the 
American Saw Company differ from those used in England, 
I send you patterns of the forms which they consider 
the best. About six of the teeth and corresponding per- 
forations are punched out of the blade at one operation 
by means of Ivens and Brookes’ patent eccentric geared power 


presses, which are also exhibited. In the drawing, page 450, the 

shear slide on the left is represented as having descended to 
that point where the greatest resistance or breaking of the chip 
occurs; the one on the right as having ascended or drawn the 
shearing knife half stroke up. The middle shaft receives a 
uniform velocity from the large spur gear which is driven by the 





CIRCULAR SAW WITH MOVABLE TEETH BY THE AMERICAN 
SAW COMPANY, 

pinion below. On the end of this shaft is firmly secured an 

elliptic gear hung eccentrically, which alternately imparts to the 

eccentric gear on the right and the eccentric gear on the left a 

very slow motion during the penetrating half stroke, and a very 
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AMERICAN SAW COMPANY’S PERFORATED CROSS-CUT SAW. 


quick motion during the returning half stroke, increasing the 
power two-fold while cutting or penetrating, and increasing the 
speed two-fold in drawing up the punch and knife alternately 
after they have performed their duty, thus economising power 





AMERICAN SAW COMPANY’S PERFORATED CROSS-CUT SAW 


by requiring only half the power to do the same work it would 
take if the eccentric gear was not used, and economising time by 
drawing the punch out of the iron twice as fast as it would do if 
concentric gearing were used. In fact, the greater part of the 





[IDISSTON’S PATENT GULLET-TOOTH CIRCULAR SAW. 


upward stroke is accomplished in one-sixth of the whole time 
taken for the revolution of the shaft carrying the plunger or 
shear blade. 

Another very fine display of saws is made by Messrs. Henry 
Disston and Sons, of Philadelphia. “hese makers show circular 





DISSTON’S “GREAT-AMERICAN” REGULATING CROSS-CUT SAW. 


saws both solid and with movable teeth, but they er the 
former, as they contend that the use of movable involves 
a thicker saw in order to furnish sufficient hold for the teeth, 
and thus the' saw requires greater power to drive it, and causes a 





greater waste of timber owing to the increased width of the 
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groove. ‘The difference in thickness at the rim between a solid 
saw and one furnished with movable teeth being about 2 B.W.G., 
but for cutting cheap timber in one of the many localities 
I am inclined to think that the movable teeth possess some 
advantages. Messrs. Disston’s circular saws have spiral lines 
engraved upon them to guide the tool used in sharpening, which is 
mainly done by the reduction of the gullet or throat only. This can 
be most easily accomplished by means of the patent gummer, page 
450, which isattached to the saw, and by means of a revolving cutter 
deepens the gullet to the extent required. The course pursued 
by the cutter is spiral, and while it is in the act of reducing the 
front or throat of the tooth D, it is prolonging the back or point- 
line of the tooth C. The engraving represents a 2in. tooth or 
gullet. The saw B is the saw A worn down. When the saw 
has been reduced on centre line from G to F, it has been worn 
away about 6in., yet has presented a cutting surface on spiral 
line Z from G to Y, a distance of 24in. But this is only one of 
the advantages claimed for the patent gullet-tooth. The throat 
or gullet being chambered out on a half circle, forms a larger 
receptacle or chamber for dust, and thus a 1}in. tooth of this 
pattern will keep a saw as free from choking as a 2in. tooth of 
the ordinary shape. The tool is fastened to the saw by means 
of screws, and gums the first tooth, one of the points of 
the stark being struck at each revolution by a projection on the 
handle, steadily feeding the cutter until arrested by set screw E. 
Zhe “Great American” is the form of teeth preferred by 
Messrs. Disston for their cross cut saws, the outer teeth of each 
section being as sharp and effective as those of a rip-saw, while 
the middle or regulating tooth determines the extent of the cut 
in proportion to the amount of bevel given to it. The more the 
centre tooth is bevelled the faster the saw cuts, whereas, if the 
centre tooth be filed square, it takes less hold upon the log and 
smaller power is required to drive it. An ingenious attempt to 
combine several tools in one is exemplified by Messrs. Disston’s 
improved combination hand-saw. In addition to a sajv, this tool 
can also be used as a square, rule, straightedge, plumb, and 
level, and is fitted with a scratch awl. The rule is engraved 
upon the back edge of the saw, which is straight and fixed at 
right angles with the handle, which is faced with brass and thus 
forms the square. Two spirit levels in the handle enable it to 
be used for plumbing or levelling. 

Mr. Benson, of Cleveland, Ohio, claims several important im- 
provements in his stave-dressing and jointing machines. In the 
former the revolving knives are free to pivot while retaining the 
distance apart at which they are set, according to the thickness 
of the stave required. In front of the knives, and attached to 
the same pivoting frame, are two rollers, held together by means 
of springs. The staves pass between these rollers on their way 
to the knives, and, as the rollers follow the crooks or inequalities 
of the staves, the knives are compelled to do the same, thus pro- 
ducing a stave of equal thickness throughout, no matter how 
crooked it may be. In machines with fixed knives many crooked 
staves are wasted, as the knives cut through them before reaching 
the end, or staves of unequal thickness are produced. The 
crooked staves are all forced into their proper form in making 
the cask. Benson’s improved stave jointer is provided with two 
concave wheels, with four knives set in each. The advantage 


_ claimed for this arrangement is, that while a large wheel, with 


the cutter radiating from the centre, cuts the stave across the 
grain, the two wheels cut from the bilge towards each end, or 
with +he grain, and the knives being revolved on a smaller circle 
make so much of a drawing or shearing cut that they make a 
smooth true joint on cross-grained as well as on straight staves. 

Messrs. Lane and Bodley, of Cincinnati, Ohio, show some excel- 
lent mortising machines, page 450, one for railway carriage work, 
another for wheel “hubs” or naves, and the third for sashes, 
doors, and shutters. All three machines are constructed on the 
same principle, the size and arrangement of parts depending 
upon the class of work for which the tool is intended. A drill 
and mortising chisel are placed in close proximity to each other, 
and a second drill is added in the railway carriage tool for boring 
holes through the frame. These tools are all fitted with a 
graduated stroke, easily regulated to any desired depth of cut. 
The tools are exceedingly strong, and well arranged. I shall 
refer to the portable agricultural engine exhibited by Messrs. 
Lane and Bodley, in my notice of that class of engines. 








BRITISH ASSOCIATION OF GAS MANAGERS. 


THE thirteenth annual meeting of the members of this Associa- 
tion was held on Tuesday at the Society of Arts Rooms, John- 
street, Adelphi. The chair was taken at eleven o'clock by Mr. 
Robert Morton, C.E. After the formal business, 

The President delivered the inaugural address. He said each 
annual convocation which brought them together from their 
various posts, while it revived a fellowship of which they all felt 
that they had too little, bade them also note those silent changes, 
those exits and entrances, which steadily renewed the membership 
of every earthly society, replacing old with new. During the year 
they had lost seven ordinary members by death. They had also 
lost one of their few honorary members, Dr. Henry Letheby, 
whose decease had left a blank in the gas world as well as among 
sanitary authorities and analytical chemists which would not 
easily be filled. They all remembered with delight his interesting 
and instructive lectures delivered before their Association, marked 
alike with easy flow of speech and rare manipulative skill, and 
many could bear testimony to the readiness with which he gave 
them the benefit of his knowledge and experience. Congratulating 
them on the continued prosperity of the Association, he said, as 
one of the original ninety-two members enrolled in 1864, he had 
watched: its growth with much interest. The membership had 
steadily increased till, with the addition of forty-eight members at 
this their thirteenth annual meeting, it now stood at 635. The 
accounts showed an available balance of about £470. The 
establishment of a benevolent fund had on more than one occasion 
been before them for consideration, and had lately had some 
attention given to it inthe Journal of Gas Lighting. He should 
take care that at the proper time it was brought forward for dis- 
cussion, and hoped that such action would be taken as would 
result in the establishment of such a fund on a broad and firm 
basis. The continued services of the Association depended very 
much on the number, but especially on the character, of the 
papers read at the annual meetings, and therefore it was to be 
regretted that the committee had year by year to complain that 
it was only by personal application, and by bringing some 
pressure to bear, that a sufficient number was secured. This 
in great measure accounted for the fact of their being 
favoured with papers by, in two or three instances, the 
same gentlemen almost every year. Mr. Livesey, in 1874, 
made some very pertinent remarks on the qualifications of a 
gas manager. They must all agree as to the great advantage the 
possession of these qualifications gave, both to a manager and to 
the company he served. It did, however, occur, though, perhaps, 
to a less extent now than it did in the earlier history of gas 
lighting, when everything connected with it was in the experimental 
stage, but yet it did happen that some gentlemen found themselves 
managers of gas works before they had acquired even a moderate 
proportion of those qualifications, and found themselves not un- 
frequently perplexed in consequence. Doubtless the education ‘of 
greatest value was that of experience, but experience was a very 
dear school, though it was said that certain people learn at no 





other. Necessity was the mother of invention, and under stress 


of necessity maiuy and mighty difficulties had been overcome ; but 
he held that time and energy, not to of eye Boned wasted 
in discovering for oneself what had y been discovered and 
recorded by others. To those circumstanced as described he would 
say, that while carefully noting for future use everything that took 

lace under their owe eyes in their own works, they must, if they 
fad any desire to rise above mediocrity in their position, strive to 
acquire a knowledge of what had already been done in all the 
branches of it, and by study in leisure hours of correlative sciences 
fit themselves, not only for carrying on their own works creditably 
and profitably, but for the further investigation of those innumer- 
able questions which were continually presenting themselves, and 
for taking an active part in the business of their own Association. 
He could not let this opportunity pass without urging upon those 
of them who might have sons looking forward to entering the pro- 
fession, the desirability, in addition to giving them the best and 
the most suitable school education in their power, of teaching them 
some mechanical handicraft, engineering by preference 3 but be it 
that of a blacksmith, carpenter, tinman, gas fitter, bricklayer, or 
stone mason, he was satisfied that everything else being equal, the 
lad who had learnt one of those trades had a better chance and 
would prove a more useful man than one who had not; and moreover 
having me accustomed to the discipline of the workshop, — to 
be a better manager of men as well as of works, They all knew 
the growing difficulty that existed in dealing with men, and 
that tho h there were some exceptions, yet, as a rule, the 
amount of work they did seemed to bear an inverse proportion 
to the amount of, he was going to say money they earn,—it would 
be more correct to say wages they are paid ; so that it was well for 
a young man to have a personal acquaintance with work itself 
before he had to deal with workmen. This led him to notice a paper 
by Mr. Travers, of Cork, which would be read, on piece-work or 
day-work. If country friends happened to have experienced the 
same difficulty with their men during the past winter that was 
felt in London, this paper would be listened to with interest, and 
with a hope that some practical solution of what was really a 
grave difficulty might arise out of it. He fully recognised the 
right of men to sell their labour at the highest value they could 
get for it, and would not grudge them the high pay if they would 
simply give a fair return for it, and a fair return was something 
more than a certain amount of work done; anyhow, it included a 
regular attendance at.it, an attention to rule, a consideration 
for their employer’s interests, and a care for their property, which, 
he was sorry to think, was commonly very conspicuous by its utter 
absence, and he would ask the men, Why was this so?. Whatever 
they might say, he believed it arose indirectly from the my wages ; 
they had more money to spend, and they mis-spent it largely in 
drink, which, when it did not unfit them altogether for their work, 
engendered a careless, happy-go-lucky disposition, Pte them 
from considering anything beyond the hour. he question of 
Sunday labour would be spoken to by Mr. Woodall. He read 
with great regret the remarks made from the chair last ad by 
Mr. Paterson, tending as they did to hinder what he himself 
admitted was a step in the right direction. He could not agree 
with him that “the question practically resolves itself into a 
matter of expediency. If it could be shown that it was 
right and proper to do a certain thing, then nothing short of 
insurmountable difficulty should be allowed to prevent its being 
done, and he thought in the discussions on this subject, and in the 
report of the committee of 1871 upon it, it was shown not only 
that it was their duty to stop their works on the Sunday, but that 
there was really no great difficulty in the way of its being done. 
After noticing the various ee to be read before the Association, 
the president said nothing had occurred during the past twelve 
months materially affecting the interests of gas companies, As a 
whole the cost of coal had returned to nearly what it was before 
the panic of 1872, and was now about as low as they were ever 
likely to see it. Some classes of cannel were cheaper than they 
had been for twenty-five years. Iron, too, was extremely low, and 
many companies were taking advantage of this fact and were 
renewing and extending plant freely, and while the staple articles 
of manufacture had been cheap the residual products had not only 
maintained a value greater than they possessed prior to the panic, 
but that of tar and ammonia had considerably increased. Con- 
sumers were reaping the benefit of those favouring circumstances, 
many companies being now enabled to sell gas cheaper than they 
had ever done before. As to new inventions, of these there had 
been somewhere about the usual number relating to the manufac- 
ture, purification, measuring, carburetting, regulation, distribution, 
testing and burning of gas, and fully the ordinary proportion 
would not get further than the provisional protection stage. 
There were, however, some which were really valuable. There was 
a “washer” by Mr. G. E. Saville, of Sowerby Bridge, by which 
the gas was brought into very intimate contact with the water, and 
that without much increase of pressure. <A vessel 8ft. square, with 
the working part only 20in. high, giving 1600 lineal feet of dip, 830 
super feet of wetted surface, and 250 square feet of water area, 
caused about l}in. pressure. He was told that gas free from 
ammonia was obtained by its use, while the water used escaped as 
very strong liquor. Messrs. C. and W. Walker, of Donnington, had 
brought out some further improvements in the distributing appa- 
ratus of scrubbers, an improved centre valve, and plate planing 
machinery, by which they were enabled to provide and erect 
purifiers and tanks with planed and surfaced joints, as cheaply as 
with the old-fashioned rust joint. There were also some twenty- 
four large purifiers on this plan at Beckton. He could not close 
without drawing attention to a discovery made by Mr, Wm. 
Crookes, F.R.S., viz., that “light is found to be capable of direct 
conversion into motion,” or, in other words, that light possessed a 
mechanical action. As producers of light they were deeply inte- 
rested in all its properties. This attribute of it was likely to be 
turned into account in determining its own intensity or illuminating 
power. The discovery, however, was so recent and the instruments 
required being necessarily very delicate, its application in a practical 
and workable form had not.yet been plished. In lusi 
he thanked them for the honour the Association had paid him in 
electing him as their president. 

The President then announced that the medal of the Association had 
been awarded to Mr. Cleland, of Liverpool, for his paper on Economy 
of Force in Gasworks. A premium of £10 was awarded to Mr. G. 
Livesey, for his paper on ‘* Hill’s Liquor Process for Purifying Gas ;” 
to Mr. John Douglass, of Portsea, a premium of £7, for his r 
on the “ Systematic Testing of Consumers’ Meters ;” and to Mr. 
G. Anderson of £3 for a paper on ‘‘ Building and Heating Ketorts.” 

Mr. J. Travers, of Cork, then read a paperon the su ject of ‘* Piece- 
work or Daywork, as applied to the Reduction of the Labouring 
Force in Gasworks.” e said : Having suffered for a long time 
from the evils of the old system of daywork, he adopted the plan 
of paying each man according to the amount of work he performed. 
In advocating piecework he was aware the total abolition of day- 
work would be impracticable and unadvisable for some of the more 
skilled mechanical work. But stoking in gasworks was but one 
step removed, in point of skill, from the ordinary labourers’ work, 
and here piecework could be introduced with advantage. : The 
plan he adopted was as follows :—He first set apart to each stoker 
a certain number of retorts, and paid him according to the number 
of tons of coal lifted into them, and as he had also to fire the 
retorts, it was his interest to keep them in the best possible 
condition. He arranged with the man that he was only to receive 

r week within 2d. a ton of the price agreed on, the balance to 
Be retained to the end of the season and then to be refunded, 
provided he worked the season out without cause of complaint. 
While each man had his retorts to draw and fires to keep up, yet 
the stokers were required to assist each other in charging the 
retorts, and the quantity of coal carbonised by each bench by the 
end of the week shows who was the best man. The result was not 
only did the men earn every week their ordinary wages, but they 
had, at the end of the season, 2d. per ton as a premium for good 
work; They had a much reduced labour account, better results 











in the gas produced, and more contentment among the en. 
Another result was that owing to this arrangement he was 
able to introduce the Sunday rest system. 

Mr. Woodall said the plan had been tried in many gas works, but 
hitherto he had never heard of success. ' he difficulty was rinci- 
pally due to the fact that the majority of gas managers not 

eep the men through the whole season as Mr, Travers was able 
todo. They might imagine what would be the aspect of the faces 
of a body of men at a London gasworks if they were told that 2d. 
per ton was to be retained till the close of the season. 

Mr. Stevenson asked for some further exp!anation of the con- 
nection between piecework and the cessation of Sunday labour. 

Mr. Stought said he had adopted the plan of piecework for the 
last twenty years. When he went to take charge of the Boston 
Works, the cost of making the gas amounted to 4d. per thousand 
feet, but by adopting the pieceworking principle the bulk of the 

as was made at 25d. per 1000, and the men were very much 
tter satisfied. 

Mr. Macray said the system had been very satisfactorily adopted 
i Tiveeny thongs aa 

r. Livesey thought it w more satisfactory to r 
1000ft. than per ton of coal. 5 ail 
_ Mr. Spice pointed out that the rate of daily wages was higher 
in London than in Boston or Cork, so that the difference was not 
80 tas might appear. 

ter some further remarks by different gentlemen, 

Mr. Travers, in reply to Mr. Stevenson, said the men were able 
to earn their full week’s wages in the six days, and, therefore, they 
accepted with great pleasure the Sunday rest. He had tried the 
system of peying per 1000ft., and this could be done with tke same 
description of ; but coal varied, and besides the men were in 
that case rs my to take more out of the coal than was due to 
the illuminating power. Having tried both plans he preferred 
payment by the ton. The average weekly pay in Cork for stokers 
was 33s. per week, but by the new arrangement they earned in all, 
including the 2d. a ton, 35s. a week. There might be difficulties in 
the way in the large works in London, but he believed the in- 
troduction of the plan in country gas works would relieve 
managers of a great deal of difficulty. ; 

Mr. Livesey read a paper on concrete tanks, giving an account of 
a partial failure of one constructed in 1874, the tank being 
184ft. diameter, with an extreme depth of 47ft. At first the 
result was satisfactory in the highest degree, but then fine cracks 
appeared, owing to the upper part of the walls not being strong 
enough to resist the pressure. To obviate this liability in future 
he recommended the introduction of hoop iron in the upper part 
of the wall. The damage could be easily repaired. 

A discussion followed on the relative merit of puddle and con- 
crete, and of the comparative cost. That would depend on the 
locality of the work, as in some districts they could not obtain 
clay for puddling, and therefore other substances must be used. 
Mr. Price thought that working iron bands into the concrete 
would not be effectual on account of the difference between the 
contraction and expansion of the two materials. He would 
prefer the plan of putting rings of iron outside the tank. 

Mr. Livesey, in reply, said he did not look upon the tank as a 
failure. He was glad it had cracked, because it showed the worst 
that could happen, Although cracked, it had been working for 
six months, and it was just a question whether it was worth while 
to trouble to stop them, and whether they would not stop them- 
selves. The leakage was reduced from 6in. over the whole surface 
of the tank in twenty-four hours to something less than 3hin. 

A paper was then read by Mr. Spice on ‘‘ West’s System of 
Charging Retorts,” after which the Association adjourned. 








THE Préfect of the Seine has arrived at an understanding with 
the omnibus company for laying down tramways on several of the 
oo omnibus lines, and the project is to be submitted to the 

unicipal Council and the Ministry of Public Works. 

Society or ENGINEERS.—At the last monthly meeting of the 
Society of Engineers, the following gentlemen were balloted for 
and duly elected, viz., as members :—Mr. Henry Clayton, jun., 
Mr. Francis Howlett, Mr. J. G. C. Ulrich, Mr. A. F. H. Plambeck, 
Mr. Frank Darkin, Mr. R. B. Austin, Mr. John Bennett, Mr. F. &. 
Manners, Mr. J. T. Hall, Mr. S. Allen, Mr. Carl Pieper, and Mr. 
C. E. Bainbridge. As associates Mr. E. de Pass, Mr. M. Mildred, 
Mr. W. 8. Wilkins, and Mr. H. A. Carroll. 


Stream StrREET Cars.—The following report was presented to the 
committee on Science and the Arts of the Franklin Institute, at 
its monthly meeting in Philadelphia, May 3rd, by a sub-committee 
consisting of G. Morgan Eldridge, Edward Lon; th, Henry 
Cartwright, and C. Chavot. The sub-committee of the committee 
on Science and Arts, constituted by the Franklin Institute of the 
State of Pennsylvania, appointed to examine and report upon the 
use of steam and other motors upon street cars, respectfully report: 
That it is not necessary to consider motors other than steam, 
because if a car will run ey in the street by self-contained 
power, it may be propelled by power of any kind. Compressed 
air, ammonia, electricity and other agents have been proposed, 
but as yet steam only has been practically successful as a motor. 
The objections urged against steam—to wit, fire, smoke, noise—do 
not apply to the other agents, and therefore, if steam is available, 
they are more so, if they will practically and economically drive a 
car. The popular objections to the use of steam on street cars 
may be summarised as follows: the frightening of horses; the 
difficulty in controlling the car ; heat from the boiler ; cinders and 
smoke, As to the first objection, it is found, whenever cars have 
been run by steam upon thoroughfares frequented by horses, that 
the horses soon become familiar with and indifferent to them. 
Locomotives run upon Delaware Avenue without difficulty with 
the horses used there; the shifting engines of the North Pennsylvania 
Railway run into the city as far as Front and Noble streets, over a 
very crowded thoroughfare, without trouble on that score, and two 
different steam cars have been run upon the streets in this city 
within six months, both of which were noiseless and did not 
frighten the horses. as we do the safety and efficiency 
of railway trains have been so largely increased by the introduction 
of the power brake, it is plain that the substitution of steam for 
hand brakes upon street cars wil be equally advantageous. The 
heat may readily be kept from the body of the car by a non- 
conducting partition, as is now done, and in the winter the car 
may be easily and cheaply heated by steam, without interfering 
with the passenger space. As to cinders and smoke, there are 
appliances readily available by which their escape can be prevented, 
as is demonstrated upon the two cars before named, and the use of 
these can easily be enforced. There then remains the practical 
question of the feasibility of the use of steam, in a mechanical 
point of view. It is plain, in view of the public tests which have 
been made, that there is no difficulty in running cars over the 
streets upon the rails in use in this city, through switches and 
around curves, at a higher rate of speed, under better control and 
with greater safety by steam than with horses; and in addition 
there is this great advantage, that while with horses only the same 
number of cars that are in ordinary use all day can be put upon the 
road at hours when the crowd of travel presses upon it, by the use 
of steam additional cars can be attached at such time, and the capa- 
city of the road can be doubled or trebled with no increase of expense 
other than the consumption of a few extra pounds of coal at the time 
when the travel is the greatest. We are, of opinion, therefore 
that the broadest field should be opened by the legislative anc 
municipal authorities for the introduction of this improvement, 
which is imperatively demanded and for which the time is fully 
ripe. It makes practicable rapid transit, in the ability to stop and 
start quickly, and to maintain a much higher rate of speed than 
with horses; it meets the public need by the ability to put an in- 
creased number of cars upon the street just at the hours when they 
are required, and it opens the way to low fares by the use of coal 
as a relief from ‘‘ the high price of horse feed.” 


Jun 16, 1876. 
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RAILWAY MATTERS, 


Tue total number of passen carried over the Metropolitan, 
the St. John’s Wood, and the aedbomoming Fg and City Railways, on 
Whit Monday last, was 243,077. 

Ir is announced that after this week the whole of the men em- 

loyed in the great locomotive works of the London and North- 
Westen Railway at Crewe, to the number of 7000, will be put upon 
short time. 

In Belgium the law has been published by which the Govern- 
ment is authorised to construct the Tubize and Jodoigne, and 
Audenarde and French frontier lines, or to concede their construc- 
tion, reserving for itself their working. 

FuRTHER accounts come to hand of the dam done by the 
recent floods in Switzerland. Twelve railway lines in that country 
are now interrupted. The rivers in the south of France have also 
risen very much, particularly the Adour and Garonne. 

WE are indebted to an American contemporary for the follow- 
ing :—‘‘A Scotchman recommends oe, of strong 
vileanised er, These would cost aly, : , A ea Doty i 

r pound, and being necessarily about a foot thick, mig) 
aay eg riding. unless made too elastic, when they would shake 
the nger into a heap at slow speed, and bounce him about into 
a pulpy state when making fast time,” 

THE new line of the Great Northern from Langley Mill to 
Nottingham has so far proeresnad as to enable the company to open 
it for mineral traffic. The permanent way is laid between ho 
Mill and Beardsall, Muckleover, and Burton-on-Trent. The wor 
from Beardsall to Muckleover, which runs through Derby, is also 
being pushed forward with all speed, although it is a somewhat 
difficult task, a good deal of cottage and other property having to 
be removed. 

In the lobby of the Boston and Providence’ station at Boston 
is ans * stick <. timber a 6ft. —_ The outside is 
decayed, and apparently its original proportions are considerably 
pee by decay ; but most of the stick is still sound. It bears 
the following inscription : ‘‘ This old red cedar sleeper was laid 
in the Boston and Providence Railroad track November, 1834, and 
has just been removed. It was cut on the John©. Dodge estate in 
the town of Attleboro. The tree furnished two sleepers,” 

Tue St. John (N.B.) Z'elegraph says :—‘‘The piece of road 
between Campbellton and St. Flavie, completing the Intercolonial 
Railroad, is expected to be opened early in June, The distance is 
about 105 miles, half of which, fifty, has to be ballasted. There 
is also a good deal of ballasting between Moncton and Campbellton. 
There are five ballast trains at work on the road, and they will be 
speedily increased to twenty-seven trains, equal to 300 cars a day, 
aided in their operations by two or three steam shovels, whose 
modus operandi is something very astonishing.” 

Ar the twenty-fourth annual meeting of the Madras Railway 
Company, held on the 14th inst., the chairman, in — the adop- 
tion of the report, spoke of the arrangements made by the 
company’s officers to accommodate the Prince of Wales and his 
suite in their journeys on the company’s line, and said that great 
satisfaction had been expressed by his Royal ry ery at the com- 
plete manner in which those arrangements had being carried out. 
Substantial progress had been shown in various engineering works. 
The doubling of a portion of the company’s line and the substitu- 
tion of steel for iron rails where there was the heaviest traffic was 
in progress. A proposal had been made by the Government of 
India to all the guaranteed railway companies, with the view of 
acquiring possession of their lines of telegraph, which would be 
brought into combination with the general system of telegraphs 
throughout India. As the terms of purchase offered by the Govern- 
ment were considered reasonable, the board were willing to make 
the arrangement, as it would release about £80,000 of the company’s 
capital, which would then be available for construction. 

ConsUL ARCHIBALD’s report on the City of New York contains 
some interesting details ing the pepe 7 of that city. It 
appears that fifteen companies run a total of 1248 cars worked by 
9596 horses. The following table shows the number of passengers 
carried and the receipts of. each of the companies :— 

Tramways in New York, 


Cars, Horses. Passengers, Reeet 


(dols.) 
Seventh Avenuc .. «+ «+ «+ 187... 1100... 19,708,000 .. 985,000 


Second Avenue .. .. «+ «+ 159 ., 1109 .. 15,602,000 .. 780,000 
Third Avenue os ee ee ee 263... 2004... 381,542,000 .. 1,720,000 
Sixth Avenue os oe oe oe 100... 1025 .. 16,738,000 .. 836,000 
Kight Avenue oe ce «+ of 112... 1075 .. 16,285,000 .. 814,000 
Ninth Avenue oo ce co co 20.4. 200... 2,086,000 .. 104,000 
Twenty-third-street .. .. .. 82.. 170.. 3,278,000 .. 165,000 
Becker-street oo ee oe ee 80... 300... 4,859,000 .. 243,000 
Central Cross oo ce co co Bic: BOD cam: peereees 74,000 
Christopher-street 0. 00 co S606) 76 scm DGG, 000). 91,000. 
Dry Dock, Broadway .. .. .. 131 ,. 876.. 15,610,000 .. 780,000 
Houston and West-street .. .. 46.. 821... 8,341,000 .. x 

Central Park and East River .. 181 .. 1008 .. 14,641,000 .. 719,090 
Haarlem-bridge .. .. «- «+» 20.. 134.. 1,181,000... 82,000 
South Ferry eo 0s col co)©6Eage) Obes 751,000 . 80,000 


Total se oe oe oe 1248 .. 9596 .. 149,960,000 .. 7,623,000 

Mr. Archibald says experiments are being made in Brooklyn in 
substituting steam for horses on street railroads, The need for 
such a change is evident. Horse roads are a cl expedient at 
best and behind the age, and it is probable that ina few years light 
engines will be attached to each car, and horse traction abandoned. 

THE Chicago Journal of May 20th says: ‘‘ Residents in the 
vicinity of the Lake Shore and Michigan Southern Railroad depdt 
were startled about 7°40 o’clock this morning by a terriffic concus- 
sion, as if a number of pieces of heavy artillery had been discharged 
simultaneously. For several blocks the shock was felt and windows 
were broken. Considerable excitement resulted and people 
hastened from their houses fearing they were about to tumble down 
and b them in the ruins. It was soon ascertained that the 
boiler of a locomotive had exploded, and the natural supposition 
was that great damage to persons and property must be the result, 
People flocked to the locality where the explosion occurred, and 
found a state of affairs. that seemed to justify the surmises of 
serious damage. On aside track about100ft. south of Harrison-street, 
stood the wreck of the Lake Shore and Michigan Southern engine 
87, known as ‘The Commodore,’ and for a couple of blocks around 
were seen pieces of the wreck, while five men were found to be more 
or - —. ha seems that the locomotive had been er ot w 
on the side track preparatory to taking out r train 4, an 
was waiting for the train, ile the engineer, W. R. Brewer, was 
in an adjacent building, and the fireman, William Stafford, was 
standing about 25ft. away, the boiler exploded. The explosion was in 
the lower portion of the boiler. The explosion drove the machin 
under the boiler down on the track with such force as to brea 
the rails and curl them up, raised the boiler, tearing it all to wee 
and scattering the fragments in every direction. The top of the boiler 
was carried into Henry Karber’s stone yard, Fifth-avenue, and a block 
and a-half away, where they came in contact with a derrick and cut 
it off about fifty feet above the base. Had it not been for this 
obstruction the flying missile would have been hurled into a resi- 
dence beyond the stone yard and might have killed several inmates 
of the house. Another piece of the boiler was thrown into a yard 
on Third-avenue, two squares distant. Smaller pieces played sad 
havoc with roofs and windows on Sherman-street and Pacific- 
avenue. At the time of the explosion a gang of trackmen were at 
work within a few feet of the engine, and five of them were injured, 
this being all the damage done to persons. The engine was built at 
the Elkhart shops in 1871, and was a first-class passenger engine 
warranted to carry 130 lb. of steam. At the time of the explosion 
the engineer says there was not over 115 Ib. of steam on. The cab 
of the engine and the tender were but slightly damaged, but that 
portion immediately around the boiler is a total wreck. As the 
engine was on a side track no delay was occasioned to trains and 
the damage to the track was immediately repaired, 








NOTES AND MEMORANDA. 

TuE following is given by the Scientific American as an indelible 
ink :—Two-fifths of 1 lb. tartaric acid are dissolved in 61 cubic inches 
hot water; in one-half of the solution dissolve } lb. oily aniline ; 
add the other half, and then } 1b. chlorate of potassium. Allow the 
solution to cool and subdue until next day ; filter from the bitar- 
trate, and bring the ~— to the density of 7 deg. B. Thicken 
sufficiently with gum arabic, and add to each cubic inch 3; 1b. copper 
sulphate, dissolved inalittle water. This inkmay be at once for 

rinting muslin and other fabrics, upon which the black colour will 
be perfectly developed by bleaching liquids. Chlorate of copper is 
also used for writing upon zinc used for sign and labels exposed to 
the weather. 

FRENCH manufacturers have a method of rendering paper 
prea d hard and tenaceous by subjecting the pulp to the action 
of chloride of zinc. After it has been treated with the chloride, it 
is submitted to a strong } eng thereafter becoming as hard as 
wood and as ya as leather. e hardness varies according to 
the strength of the metallic solution. The material thus produced 
can be easily coloured. It may be employed in covering floors with 
advantage, and may be made to replace leather in the manufacture 
of coarse shoes; it is also a good material for whip handles, the 
mounting of saws, buttons, combs, &c. <A great deal is used in 
large sheets for roofing. Paper already manufactured acquires 
bs Eome consistency when plunged, unsized, in a solution of the 

le. 

EXPERIMENTS have been recently made at Trieste, says Capital 
and Labour, for the purpose of determining how far different 
coloured lights penetrate darkness. The results of the experiments 
are as follows:—Six lanterns, with carefully selected glass of 
different colours, and furnished with wicks and oils of the same 
quality, were lighted on the beach, and observations were made by 
a party ina boat. At tlie distance of half a league the light blue 
lantern was invisible. At the same distance the dark blue lantern 
was scarcely visible. The white lantern was seen at the greatest 
distance of them al]. The red lantern was seen at the second, and 
the green lantern was seen at the third greatest distance. White, 
red, and green lights have the greatest power of penetrating dark- 
ness. Red and green lights are particularly recommended for 
lighthousesand forsignals, There is about a green light a peculiarity 
which is this: that at a short distance it begins to look blue, and 
often deceives ns. For thisreason, they who made the experi- 
ment suggest that, as a signal, a green light should never be used 
except in conjunction with red and white lights, 

M. LEcog DE BoIsBAUDRAN, whose recent discovery of the new 
element gallium, and whose subsequent researches thereon we 
have, says the Scientific American, from time to time noted, has 
recently, for the first time, succeeded in obtaining a grain and a 
half of the metal in a pure state. This has enabled him to deter- 
mine the remarkable fact that Png emer melts at 85°1 deg. Fah., so 
that it liquefies when held in the hand. When solid, the metal is 
hard and resistant, even to a few degrees below the melting point. 
It can be cut, and possesses a slight malleability. When fused, it 
adheres easily to glass, on which it forms a beautiful mirror, 
whiter than that produced by mercury. It oxidises but very super- 
ficially when .beated to redness in the air, and does not become 
volatile. The density of 59 deg. Fah. is 4°7, that of water at 
39°2 deg. Fah. being 1. Excepting mercury, which only becomes 
solid at—37°9 deg. Fah., there is no other element which liquefies 
at so low a temperature as gallium. Fusible alloy, of 1 part lead, 
1 part tin, and bismuth, melts at 201 deg., and phosphorus 
at 111°5 deg. ax and tallow have melting points respectively at 
142 deg. and 92 Fah. 

THE estimated coal areas in various provinces of China are given 
as follows :— 








Square miles, Square miles, 
Chih-li, Shantung, and 84,000 Yu-Nan .. os os F 
Southern emtontal " Kwei-Chow  ., .. « 14,000 
Sz-chuen .. .. «. «+ 70,000 Kwang-si.. .. «. «+ 13,000 
fang-si .. .. «. «. 85,000 Ho-Nan .. .. «. «+ 10,000 
Shan-si .. .. os «. 30,000 Cheh-Kiang ., .. «. 6,000 
Fub-kien .. .. .. «. 25,000 upeh .. se oe oe 5,000 
Shen-si .. .. «. «- 25,000 Ngan-Whui .. .. .. 4,000 
Kwang-tung .. .. .. 23,000 Kiang-Su .. .. .. %. 4,000 
aero 
Kiang-Su.. .. .. «. 20,000 Toted ... cc 109,000 
Professor Anstead's estimate of the coal fields of Europe is :— 
Square miles. Square miles, 
British Islands .. ., 12,000 Prussian .c co cc «oo 1,580 
France .. .e «2 «« 2,000 Bohemia .. .. «- «- 1,00) 
Belgium .. .. «2 « 520 
8) Saews os +. 4,000 Total .. ce «+ 90,720 





In the two provinces of Sz-chuen and Yu-Nan, which are the dis- 
tricts the proposed railway through Burmah to the Irrawadi 
would more immediately benefit, the estimated coal deposits 
amount to 90,000 square miles—more than four times larger 
than the whole carboniferous area of Europe, or seven and 
a-half times greater than the coal fields of Great Britain. 
WartHa has detected the presence of indigo in commercial 
litmus, which is so largely used in the laboratory. According to 
the Berichte d. Deutschen Chem. Gesell., he has found itin such 
—— that he is disposed to regard it as an adulteration added 
or the purpose of Lar ayes. to the litmus cubes a deep blue colour, 
and thus improving the appearance of the article. If a few particles 
of litmus are gently heated in a test-tube, the characteristic violet 
vapours and the dark blue sublimate of indigo at once appear. He 
likewise describes the following method for greatly increasing the 
sensibility of the litmus as a reagent, viz.: If some commercial 
litmus is placed in a good sized flask, and vigorously shaken with 
ordinary alcohol, there results a muddy, violet-blue liquid, which, 
when boiled, deposits indigo as a fine powder, while a fine red (or 
with some samples a provers fluorescing colouring matter, indifferent 
to acids, remains in solution. The litmus cubes that remain after 
this treatment are covered with distilled water, and left standin 
twenty-four hours, the dark-coloured liquid is poured off an 
evaporated to dryness on the water-bath. The colouring extract 
that remains is treated several times with absolute alcohol, con- 
taining some acetic acid, and evaporated to dryness again, so that 


the dry, brittle residuum may readily be powdered. This brown | 


powder is now extracted with absolute alcohol and acetic acid, 
whereby great quantities of a scarlet colouring matter resembling 
orcéin will be removed. By this treatment, the remaining litmus 
will be found to be so sensitive, that it can be used for the titration 
of the carbonates of the alkaline earths in spring water, with the 
same accuracy as where cochineal is employed, which, with the 
ordinary litmus tincture, is found to be impossible. The brown 
residuum, according to Wartha, should be dissolved in water, 
filtered, evaporated to dryness on the water-bath, and the remaining 
traces of acetic acid removed by moistening with absolute alcohol, 
and repeatedly evaporating. 

For centuriee surfacecoal has been worked in many parts of China, 
but in consequence of the inability of the natives to cope with the 
continual influx of water, their workings have rarely been prose- 
cuted to os | depth, consequently, no matter how rich the seam, 
it had usually to be abandoned long ere the best coal had been 
reached. In mountainous districts, such as the upper part of the 
Yang-tsze-Kiang, at the gorge of Tatanpa, coal mi is conducted 
by means of horizontal wo or tunnels driven into the sides 
of the hills, sometimes at.a great height above the normal surface 
of the river. From these openings the coal is frequently procured 
in the form of dross or dust, which is afterwards pounded along 
with loam and water and baked into bricks, like our patent fuel. 
For the convenienee of shipment, strong plaited bamboo hawsers 
are stretched in pairs from near the orifices of the galleries to jetties 
on the river, where they are kept taut by powerful windlasses, 
On these enormous ropes, sometimes many hundreds of yards in 
length, stout baskets traverse, so that a full one descending pulls 
up its empty predecessor on the twin cable, the velocity being 
regulated by a brake on the grooved wheel above, on which a 
smaller line runs, 
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MISCELLANEA, 


WE understand that the employés of the Landore Siemens 
Steel Company (Limited) resumed work on Tuesday last, hence 
their recent strike is at an end. 

THE Oswestry Advertiser says that Mr. C. F. Beyer, of Lianty- 
silio Hall and Manchester, has bequeathed £200,000 to Owens 
College, Manchester. The Llantysilio estate he has left to Mr. H. 
Beyer Robertson, son of Mr. H. Robertson, M.P. The sum of 
£3000 is to be devoted to increase the annual stipend of the vicar 
of ug mone 

THE Hamoir process of introducing a blast into molten pig iron, 
between the time that it leaves the blast furnace and_ bein 
poured into the ingot-moulds, has been the subject of prolong 
experiment by French and Belgian metallurgists. It is found at the 
Manbe Ironworks that a saving of 10 per cent. on the coal for 
the puddling furnace is effected by the partial decarbonisation due 
to the blast ; with the same quantity of coal two charges more are 
obtained per furnace per twenty-four hours. 

At the meeting on the 8th inst. of the sub-committee of the Paris 
Exhibition for 1878, it was decided that the width of the Pont de 
Jéna should be increased to 40 metres—131ft.—and to be reserved 
soiely for communication between the Exhibition in the Champ de 
Mars and that in the Trocadéro. The Quai de Billy and the Quai 
de Passy are to be brought to a lower level; and visitors arriving 
by the fly-boats are to be raised by means of lifts into the heart of 
the Exhibition. In the middle of the Trocadéro is to be a large 
erection in the form of a rotunda, capable of ho!ding eight thou- 
sand people, while galleries are to be erected on the two sides 
covering an area of 20,000 square metres—23,920 square yards. 
The noose ¢ in the Champde Mars are toextend over 250,000square 
meters—299,000 square yards—and those in the Trocadéro, over 
25,000 square metres—29,900 square yards— the cost being estimated 
at 30,000,000 francs. 

THE annual report just issued of the Deputy Master of the Mint 
states that although during 1875 the demand for coinage was not 
excessive, yet, owing to the obsolete and inefficient state of the 
machinery, it had been found necessary to have a large part of the 
bronze coinage executed by contract. During the year, 30,581,242 
pieces were struck as against 27,467,142 in 1874, and their value, 
real or nominal, was £912,263 10s. 24d. The gold coinage of the 
year had been confined to half-sovereigns, Up to January last the 
total amount of gold sent in for coinage was more than £6,250,000. 
The suspension of gold coinage for more than a year, namely, from 
September, 1874, to November, 1875, is mainly attributable to the 
fact that during 1875 no less a sum than £2,726,000 in Australian 
gold coin was sent into the Bank of England. The total amount 
of silver coin issued during the year was £702,990. 


Tue forthcoming show of the Royal Agricultural Society in 
Birmingham, which opens on the 19th of next month, still 
Paes to be a grand success. The entries closed on the 

st instant, and they prove that with the exception of the 
Battersea meeting in 1862, when the entries were over 1900, 
it wili be the largest exhibition which the society has. ever 
held, The district comprised in the show includes the counties 
of Derby, Liecester, Lincoln, Northampton, Nottingham, Rut- 
land, and Warwick. The large increase which has taken place 
in local subscriptions enables the society to offer £1250 more in 
prizes this year than last. The total amount to be distributed is 
£4425 ; while at Taunton it only reached £3205, As to implements 
in particular, the highest number yet exhibited was at Oxford, in 
1870, when the entries were 7851, but this number, it is stated, 
will be largely exceeded in Birmingham. The trials of implements 
will take place on Lord Warwick’s farm, Warwick, in August. 

THE Société Industrie Minérale began its second annual con- 
gress on 5th June at Douai, when M. Griiner was elected president 
for the ensuing year, and MM. de Milly, de Bracquemont, Euverte 
and Max Evrard, vice-presidents. M. Maugin, in welcoming the 
members on the part of the Mayor, recalled the circumstance that 
more than 100 years ago, in 1778, the first discovery of mineral 
fuel in the department of Le Nord was made at Aniche, while at 
the present time the whole of the valuable seams of coal extending 
under Le Nord and the Pas de Calais were being worked. M. Cizan- 
court, the retiring president, reviewed the progress of mining and 
metallurgy, the condition of which, he said, was revolutionised by 
the discovery of steam. The mechanical power of France was equal 
to that of a million and a-half horses, or three times that which 
could be exerted by the whole of its inhabitants. M. Vuillemin, 
of Aniche, in the name of the committee of the collieries of Le 
Nord, distributed a silver medal to the president and vice-president. 
M. Griiner spoke of the probable duration of the coal deposits, 
urging that neither should modes of working which waste be em- 
ployed, nor modes of using which dg not extract the whole useful 
effect ; the fuel should be completely utilised on the fire-grates, 
whether in a solid state orin that of gas ; the blast should be heated, 
and the products of combustion allowed to escape at the lowest 
possible temperature. The members subsequently visited the 
Courriéres and Escarpelle mines, and the zinc works at Auby of 
the Asturoas Company. 


THE annual meeting of the North Staffordshire Mining Institute 
was held on Monday at Stoke-on-Trent ; the chair was taken by 
Mr. C. J. Homer, the new president. Mr. Jas, Ashworth, of Bur- 
slem, exhibited various useful mining appli , including an 
Ingersoll rock drill, which since it was introduced in 1871 has been 
so far improved as now to be regarded as perfect. It is claimed for 
it that it will bore in any conceivable position, and in any kind 
of stone, hard or soft. 1t is portable, effective in action, and its 
feed strictly automatic, so that skilled labourers are not necessary 
to direct it. One of Macdermott’s hand drills, and a model of 
Dillwyn Smith’s mechanical stoker for steam boilers, were also 
shown by Mr. Ashworth ; and a number of scientific instruments, 
including an improved Hedley dial, were on view, contributed by 
Messrs. J. Davis and Snow, Derby. The Walsall Rubber Company 
had a collection of useful articles, including some mine lamps to 
which are attached the Automatic Company's patent for lighting 
without the use of matches, Each lamp can also be extinguished 
by a wire-work from the outside. One of the lamps is so con- 
structed that a miner cannot open it without extinguishing the 
light. Mr. Chambers, of Barnsley, read a paper ‘‘On Chambers’ 
and Jones’ Patent Equilibrium Slide Valve,” for which he received 
the thanks of the institute. The officers for the ensuing year were 
elected by ballot, Mr. Daniel Adamson, Hyde Junction, being 
chosen president, 

THE work of excavation at Hell Gate, New York, preparatory 
to the final blast, has, says the Jron Age, ‘‘ been finished 
several weeks, and the only work going on there at present is the 
pumping out of the water which filters intothe mine from above, 
and the building of a piece of sea-wall to protect the shore from the 
action of the current which will sweep against it as soon as the reef 
is removed. ‘This wall, which will be 150ft. long, 8ft. thick, and 
12ft. high, is flanked at each end by aheav of aébris, making an 
efficient protection to the soft earth of the shore. The testing of 
the various explosives used in submarine blasting has been going on 
for some time, and a dozen different preparations of nitro-glycerine 
were exploded on Friday last with a view of testing their efliciency 
for this work, The gun-cotton prepared at Stowmarket, near 
London, has thus far given the most satisfactory results, and will 
probably be the explosive adopted. This material has not been 
much used in our Government work, and no manufactory of it 
exists in this country. It will be placed in holes drilled in the piers 
and in the roof, those in the latter being placed five feet apart and 
extending half-way through its thickness, About thirty tons of gun- 
cotton wiil be required, which will be placed in position at the last 
moment, that it may be exposed as little as possible to the action 
of the water. The present appropriation will cover the expense of 
the final blast, and before that takes place it is hoped that a 
sufficient appropriation will be made to secure the removal of the 
débris.” 
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THE PHILADELPHIA EXHIBITION—WOOD-WORKING MACHINERY. 
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ON THE ACTION OF WATER FLOWING 
THROUGH A NOZZLE. 


By Mr. JAMES BROWNLEE, 
No. IL 


I have said that the mercury in the vacuum tube, at its highest 
— was ;t,in. less than in the barometer. There was, 

owever, reason to believe that the vacuum at the throat of 
the nozzle was better than as indicated by the mercurial vacuum 
tube V. On the top of the mercury in that tube there always 
rested more or less water, and that water, it could be observed, 
was in an incipient state of boiling. Numerous small globules of 
vapour could be seen forming and rising up through the water at 
the top of the tube, and flowing into the throat of the nozzle. 

It however, rather remarkable, after all pressure at the 
throat had nearly Yeniched, that the frictional lems in generating 
motion should disappear, as evinced in the four last experi- 
ments of this Table II., where the velocity is 54°6ft. per second, 
since it will be observed that this velocity corresponds very nearly 
to that which is theoretically due to the absolute pressure or head 
above zero of 12°5 + 34 = 465ft. 

18. In Tables I. and IL. the inside pressures were constant and 
outside pressures variable ; but in Table III., to which we have now 
to refer, the inside pressures vary, beginning with 3in., or ‘25ft. 
head of water, and ending at 12}ft.; while the outside pressure is 
constantly that of the atmosphere with barometer at 30in. 

In experiment No. 21, being the first in this table, the tap B 
was opened so far only as was sufficient to maintain the water in 
the inside glass tube at an altitude of 3in., or ‘25ft. above the level of 
the throat of the nozzle, while at the same time the water in the 
outside glass tube was, by so es the opening of the discharge 
tap E, maintained at the same level as the t, as indexed O on 
the scale. The bucket now filled in 535 seconds, corresponding to 
a velocity of 6°66ft. per second, being only 1°66 times that which 
is due to a fall of “25ft. 

In this and the two succeeding ——— the mercury was 
taken out of the vacuum tube V and water substituted, and the 
difference of level of this water in the two limbs of the 


eee cide deme nested nae on 
co! in whi are in el columns ; 
er 2 Neng ot a poco figures tt will be observed that the | 
velocities so ted agree very nearly with the experimental, 
the extreme difference in no case rising toas much as 2 percent. | 
26. The experiments in Tables II. and IIL. were made with very | 
t+ care, and were many times eee the results seldom 
fliffering by as much as two per cent. And as the proposed formula 
agrees —— with those experiments, it appears that a double 
poensave i 





ves the water through the compound nozzle with 
25g, = 1°538 times the speed ; and a double velocity does not, as | 
might have been expected, require four times, but only 2'**! = 3°05 | 
times the re. z 

27. In these experiments the velocities through this small com- 
pound tube are, with respect to the pressures, greatly in excess of 
those obtained in any similar trials which are recorded in the best 
standard works. This augmented flow may be attributed to the | 
greater length of the im aay Brg as compared to the area of 
the throat, the water thereby being brought more slowly to rest. 

28. Should not, then, the resistance to a ship’s motion be 
similarly reduced by lengthening the after-run, thereby also 
allowing the water more time to close in, and so contribute to the 
maintenance of a greater pressure or higher level towards the 

Those experiments seem to indicate that this lengthening of the 
after-run would have more intluence in reducing the resistance 
than a long attenuated bow. 

29. There is surely considerable similarity in the action of water | 
moving through this tube and that of a ship moving through water. | 
In both cases the water is first put in motion at one end of the tube 
or ship, and brought nearly to rest at the other. Why, then, 
should the resistance not increase with the speed in the same ratio 
in the one case as in the other? 

The screw, which constantly draws water away from the after 





part of theship, always tends toudepren che water level aiid Feduce 
w. 


the pressure around the stern, where it is most wanted, thereby 
causing the vessel, which, when in motion, always settles down at 


| the stern, to droop more than it otherwise would, and thus 


augments the resistance. The screw has, therefore, to some extent 
a retrogressive action upon the ship, and this action must at the 
higher speeds be greatly inc by a bluff stern or short after- 
run, If, however, a ship was drawn through smooth water by a 
cable, is it not likely that the resistance would only increase with 
the speed in the same ratio as that of the water through the tube? 
Has it not been found that the end thrust upon the screw shaft at 
the higher velocities is frequently much greater than the strain 
upon a rope when towing the vessel at the same speed ? 

Have any reliable experiments been made in the way of towing 
a ship at a wide variety of speeds, with the view of determining 
the rate at which the resistance varies with the velocity ? 

Those are questions which some of the many eminent ship- 
builders belonging to this Institution are better able to answer than 
one unexperienced as I am in the matter. 

It is only necessary further to add, that I have, at the sugges- 
tion of a member, constructed a curve to the equation in Table V., 
which curve is represented in Plate IX., Fig. 5. The vertical 
ordinates denote the resistance or hydrostatic head in feet requi- 
site to generate the speeds which are figured along the horizontal 
base line in knots per hour, and also in feet per second. 

As the speed generated by a head of one foot of water is 16°02ft. 


16°02 
per second, which corresponds to Téss = 9°49 knots per hour, 
the velocity, when expressed in knots, is— 
V= 9°49 (hy—ha) 101 


Or, hj—ha = ( om)" : 





Table ITI.—Flow of Water through the same nozzle, with rounded inlet and diverging outlet, as in Tables I. and IT., wader various 


pressures, increasing from 3in, up to 12)ft. head of water, but 
at 30in 


into the uniform outside pressure of the atmosphere, with barometer 








gauge was “52ft., as entered in col. 7. The difference between the 
inside pressure and the pressure at the throat is, therefore, as 
entered in col. 8, 4; + V = 25 + ‘52 = 77ft., and the velocity 
due to that head is 8025 + Y ‘77 = 7°O4ft. per second; whereas 
the experimental velocity, 7, is 6°66, or = = 6°66 + 7°04 = 946 


of that which is due to a fall of “77ft., as entered in col. 10. In 
entering the nozzle the pressure first falls hi + V = 25 + 52= 77ft., 
but re-ascends only ‘52ft, The fraction of pressure or head 


restored is, therefore, only j Y = ‘D2 + ‘77 = 675, or 67} per 
aN 


cent., as entered in col. 11; while the residue, 324 per cent. or 
“325, as entered in col. 12, is entirely lost in friction while passing 
water through the nozzle at a velocity of 6°66ft. per second. 

This frictional loss is separated into two quantities, as entered 
in cols, 13and14. The first is the loss while entering the nozzle 
and acquiring motion; while the pressure due to that velocity, 
but which is partly unrecovered, constitutes the second and 
much the largest loss. In looking down these two last 
columns of figures, it will be observed that both losses 
diminish with increase of velocity until coming to experi- 
ment No. 27, where the difference between the inside 
pressure and that at the throat of the nozzle is ii + V = 23°8ft. 
of water; but as 19°8ft. only of that pressure is restored, the 
femaining 4ft. corresponds to a total loss of 4+ 23°8 = °168, or 
16,8; per cent. of the 23°8ft of pressure, while passing water 
through the nozzle at a velocity of 37°9ft. per second. The loss on 
entering the nozzle being l — “968* = ‘063, or 6,5, per cent., and 
that unrestored on leaving is ‘105, or 10 per cent. of the 23°8ft. of 
pressure requisite to produce that velocity. 

19. In raising the inside pressure to 6'5ft. (experiment No. 30), 
the mercury in the vacuum gauge rose to 24‘6in., corresponding to 
33°5ft. of water. The difference between the inside pressure and 
that at the throat is therefore now /i + V = 6°5 + 335 =40ft., 
and the velocity due to a fall of 40ft. is 7; = 8025 of 40 = 50°75ft. 
per second, but the experimental velocity is only 49°83, or 49°83 + 
50°75 = “982 of the theoretical. For each foot of fall the water 
re-ascends ‘838, as in col. 11, and (as entered in col. 12) 6°5 + 40 = 
"162 is the fraction of pressure lost in first generating a velocity of 
49°83ft. per second, and then arresting that motion—the frictional 
loss in generating motion apparently here diminishing to 1 - ‘9822 = 
*036, while the loss in impeding and arresting that motion rises to 
*126, as entered in col. 14. 

20. The figures in cols. 11, 12, and 14 are not continued in the 
table beyond the 30th experiment, because the pressure at the 
throat is, with 6°5ft. of inside head, reduced to nearly nothing, so 
that there is not then any further resistance or pressure at the 
throat to be repelied. A head of 6°5ft. or velocity of 49°83ft. per 
second, being sufficient to overcome or balance the atmospheric 
pressure, and so prevent any part of that pressure from acting upon 
the water at the throat, any additional head or velocity would only 
en itself in agitating or churning the water in the expanding 
outlet. 

21. In experiment No. 36, the velocity with a head of 12hft. is 
again nearly that which is due to the absolute pressure or head of 
125 + 34 = 46 5ft., as previously noticed in the 20th experiment 
of Table II. 

22. Not knowing of any series of experiments through a nozzle 
with a diverging outlet with which to compare those here noted, it 
was thought desirable to try an orifice with rounded entrance only, 
but of precisely the same (‘1982in.) diameter, so that the flow 
through so small an orifice might be compared with experiments 
made by others with orifices of the same form, but much larger area. 
The orifice (Fig. 3) was therefore substituted for the nozzle(Fig. 2), 
and in the results which are noted in Table IV., it will be observed 
in col. 6 that the co-efficient of discharge or velocity gradually 
increases with the head, beginning at “941, with a head of Ift., and 
rising to “966, with a head of 124ft. 

The co-efficients given by Wiesbach for an orifice ,3,in, diameter, 
and for heads of lft., 5ft., and 10ft. 

are “958, “969, and “975. 

From those experiments it therefore appears that the velocity 
through the smaller orifice is from 1 to fully 14 per cent. less than 
through the larger, having an area of more than twenty times that 
of the smaller. 

23. When water flows through an orifice with rounded entrance, 
such as Fig. 3, it will be observed (asin Table IV.) that the quantity 
discharged is rather more than doubled with a quadruple head ; 
but it has been found otherwise when the flow is through an 
orifice in a thin plate with sharp edges, as the quantity dis- 
charged under a quadruple pressure is then less than doubled. 
This, very probably, arises from the jet contracting more as the 
pressure rises, 

24. After these tables had been completed, it became an easy 
question to find whether or not the velocity with which the water 
passed through the compound nozzle (Fig. 2) corresponded with 
any uniform power of the pressure, or difference of head at the 

opposite ends of the tube. 

On making this investigation, it was found that the experimental 
velocities agreed verv nearly with the following equation :— 


v= 16°02 (h;—h.) *4 
Or the converse of which is— 
v% \ 11 
(late) = (G63) = mt + 87 
The symbols /11 and he denoting the respective pressures at the 


extreme ends of the nozzle in feet of water, and 7 the velocity in 
feet per second. 


. 25. For the purpose of comparing the experimental velociti 
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Table 1V.—Flow of Water through orifices sq. in. in area, with | 
rounded entrance—see Fig. 3—under various pressures, rising | 
from lft. up to 12hft. head of water. | 
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Table V.—Recapitulation of Experimental Velocities, 7, as entered 
in col. 4 of Table III., with the view of being compared with 


the velocities expressed by the equation v1, = 16°02 (hy — he)isr 

















1 2 | 3 | 4 

Difference | 
wees as outa —* | Velocity by formula. 
of water. | 
| 1 

hy — hea Vy | 16°02 (hy —s)' 6t 

au | “25 666 6°77 

22 | 5 10°28 10°42 

23 | 75 13°6 15°39 

24 | 1 16°34 } 16°02 

25 | 2 24°74 24°64 

26 3 s195 | 817 

27 | a 37°9 87°9 

28 | 5 43°45 | 43°52 * 

2 | 6 48°14 | 48°74 











THE INSTITUTION OF CIVIL ENGINEERS.—At the concluding 
meeting for the session 1875-6, held on Tuesday, the 30th of May, 
Mr. Abernethy, vice-president, in the chair, it was announced that 
the council, acting under the provisions of the bye-laws, had 
recently transfe’ Messrs. James McNair Harkness, Westminster; 
Philip Causton Lockwood, Town Surveyor of Brighton; Richard 
Proctor Sims, Ex. Eng. P.W.D., India; and James Nelson Shool- 
bred, B.A., Westminster, from the class of associates to that of 
members, and had admitted the following candidates as students of 
the Institution, viz., Messrs. Robert Sinclair Campbell, Patrick 
Edward Dove, Francis Joseph Ele, Thomas Lindsay Galloway, 
M.A., Robert Grindle, Robert Collett Mawson, Amyas Morse, - 
Charles Anthony Stoess, Algernon Robert Sutherland, and Ben- 
jamin Howorth Thwaite. The monthly ballot resulted in the 
election of thirty-two candidates, of whom five were members, viz., 
Messrs. George Frederick Adams, Cardiff; George Baird, St. 
Petersburg ; Samuel Bailey Coxon, Washington, Durham ; Edward 
Easton, Southwark-street ; and William Sullivan Harington, Dis- 
trict Engineer of Malabar ; and twenty-six associates, viz., Messrs. 
James Butler, Kirkstal, Leeds ; Frank Stuart Courtney, Stud. Inst. 
C.E., Tavistock-place; Henry Dangerfield, Ex. Eng. P.W.D., 
India; Arthur rge Fenn, Resident Engineer, Colne Valley 
Railway ; Henry Gooch, Resident Engineer, Cardiff Waterworks ; 
Edw: oe Griffith Griffith, Stud. Inst. C.E., Assist. Eng. Odessa 
Waterworks ; Henry Tylston Hodgson, Harpenden, St. Albans ; 
William Langdon, Locomotive Superintendent, Rio Tinto Railway ; 
Augustus van Zandt Macdonald, General Manager of the Auckland 
and Mercer Railway ; William Patterson Orchard, B.E., Stud. Inst. 
C.E., Westminster; the Hon. Richard Clere Parsons, B.A., Stud. 
Inst. C.E., Connaught-place ; Webster Paulson, P.W.D., Valletta, 
Malta ; Colonel Frederick Weston Peile, Chief Engineer, P.W.D., 
India; Edmund Walter Plunkett, Digby, Nova Scotia; Sidney 
Preston, Stud. Inst. C.E., Assistant Engineer, P.W.D., India ; 
John William Randell, Stud. Inst. C.E., Westminster; John 
Shaw, General Manager, South-Eastern Railway ; Alexander Smith, 
Dudley : Arthur Toulmin Smith, Stud. Inst. C.E., Superintendent 
Indo-European Telegraph Line ; John Philip Spencer, ease ; 
Sydney Stent, P.W.D., Cape Colony; Major Edward Harding 
Stewart, R.E., War-office ; Messrs. Alfred Thorn, Rio Tinto Pier 
Works ; Robert Charles Turner, Porto Alegre and New Hamburgh 
Railway, Brazil; Charles Henry Alexander Twidale, Assist. Eng. 


119 students. The register now contains the names of 14 honorary 
bers, 870 bers, 1597 iates, and 400 students, making 
a totai of 2881 as against 2659 at the same time last year. 


Wuat 1s A STRIKE.—The Exchequer Division had, in a case 
before them on Wednesday, to decide the question, ‘‘ What con- 
stitutes a strike?” Inthe contract out of the alleged breach of 
which the case arose, and which was a contract for the supply of 
a certain amount of coal at 15s, 6d, a ton, it was stipulated that 
in the case of acolliers’ strike or accident the vendors did not bind 
themselves to keep up the daily supply. After some considerable 
quantity had been delivered at 15s, 6d. per ton, the plaintiffs 
gave notice to their men that they would reduce their wages at 
the end of a fortnight. In consequence of this the men struck, 
and this strike lasted from the end of March to the end of July— 
nearly four months. The supply ceased during that time, and the 
price of coal fell several shillings perton. When the strike ended 
the plaintiffs, the coalmasters, tendered the remaining 1340 tons, 
but the defendant refused to accept, and this action was brought. 
It was contended for the plaintiffs that there was a “‘ strike ” 
within the exception of the contract, and the defendant had there- 
fore no ground of refusing. The defendant, however, urged that 
the question was whether, where a contract was entered 
into when wages were at a certain’ known rate, it was 
competent for one of the parties to discharge himself 
from performance by an arbitary reduction of the rate, 
whereby the men who were willing to work at the old rate 
refused to work for the lesser sum. It was, in effect, no strike, 
but a lockout. The court, however, held that the suspen- 
sion of work was a strike within the contemplation of the con- 
tract. The Lord Chief Baron admitted that if the act of the 
master ‘‘ had been done mald jide, as, for instance, without a just 
cause to reduce wages in an unauthorised or unreasonable way,” 
that would have been without the terms of the contract ; but the 
evidence here negatived any blame of the plaintiffs. There was 
no unfairor improper attempt to evade the contract. Baron Pol- 
lock took the same view, and relied upon the fact that the plaintiffs 
did nothing special or peculiar, and that a general reduction of 
wages was thought advisable throughout the district. It was for 
the defendant, he held, to show any peculiar circumstances that 
took this case out of strikes in general, Judgment was accord- 








P.W.D., India ; and Clement Heatherly Wilmot, Rio de Janeiro. 
The additions to the roll during the session have included : 34 





8, 187 associates (of whom 25 were previously students), and 


ingly given for the plaintiffs ; but, though the law thus laid down 
may be correct, we do not think that the grounds on which it was 
based are such as to carry general conviction,—Pall Mall Gazette. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveau, Rue de 





B 
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{ 

' la Banque 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Mesars. Gerowp and Co., 

a TWIETMEY: 


LEIPSIC.—A. ER, \ 
NEW YORK —Witimer and Rocers, 31, Beekhman-street. 





*,* With this week’s number is issued, as a Supplement, a large 
engraving of the Friedenville Pumping Engine. Every copy as 
issued by the Publisher contains this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion inthis column, | in all 
cases, be accompanied by a large envelope legibly din by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 3 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

J. W. C. H.—Barlow on ‘‘ The Strength of Materials.” 

A. K.—Apply to the Phosphor Bronze Company, 110, Cannon-street, 

X. ¥. Z—(1) See Simms’ “ Treatise on Levelling.” (2) Through any book- 
seller dealing in scientific works, 

Capvesy.—A letter, which has beea returned by the Post-office, lies at our office 
Jor Mr. Turner, of Cadeby. 

A, M.—The paper ‘‘ On Mounting Drawings and Tracings” appeared in Tae 
ENGINEER for Dec. 18th, 1874. 

J. B. N.—Quite impracticable. The windmill you describe is one of the most 
inefficient it is possible to construct. 

H.—Railway companies are very well satisted with railway joints as they are, 
and you would find it very dificult to persuade them that any chang 











e could 
r made in the existing system which would not entail a very heavy expen- 

iture. 

F, R. anp Co.—No ; there is no such exemption, so far as we are aware. It 
will be important to consider which was jirst in the fleld—the chimney or 
the house. The steam will diminish smoke, but will it not be as great a 
nuisance? Can you not carry up the flue, say, in sheet iron ? 

An Enorneer (Glasgow).--The York Buildings Company appear to have had 
two engines, one erected by Savery about 1710, and another by Newcomen 
about 1719 or 1721. The latter engine is referred to by Switzer in his 
“ Hydropathics,” vol. IT. p. 335, as “that noble engine”; For further 
particulars see bridgments of Specitcations relating to the Steam 
Engine,” Vol. I, Part 1. Many references to accounts of the York Buildings 
Company are to be found in the “ Catalogue of Satirical Prints and Draw- 
ings in the British Museum,” Vol. I1., p. 449. 

E. H. Y.—We could not reply to your question with accuracy. Possibly, 
the ** FlyingDutchman,” broad gauge, Great Western, train is the fastest in 
the kingdom, but its average speed is very much less than the maximum 
speed of express trains on the Great Northern Railway. Again, the 
question of punctuality has to be considered. It is probable that, all things 
considered, the Great Northern Leeds express runs faster than any other in 
the kingdom. It almost daily attains a velocity of seventy miles an hour, or 
nearly as much, which speed is only exceptional on other lines ; but its average 
velocity 1s, we believe, rather less than that of the “ Flying Dutchman,” 
which rs about 53} miles an hour, You will find the whole subject fully 
discussed in our impression for December 27, 1872. 





SUBSCRIPTIONS. 

Tae ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. .. £0148. 6d, 
y a (including two a a ed OR: £1 9s. Od. 
jit occur, an extra charge of two shillings and sixpence annum will 
be made. Tue ENGINEER % registered for transmission avis 
loth Cases for binding Tux EncineER Volume, price 2s. 6d. each 
The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vols. 
5, 10, 14, 24, 25, 26, 38, 39,40. . 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. ibers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Swb- 
scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan’ Malta” 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 





ampton, £1 16s. 

Remittance by Bill in_ London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, eru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 

ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sizpence; odd lines are 
charged one shilling, The line averages eight words, When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
pa: Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
ad 8, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE SIX 0’CLOCK ON 

#4 Lattera relating to advertisements and the publishing department. of the 

* @ 
paper are to be addressed to the Publisher, Mr. George ieigeld Miche al 
other letters to be addressed to the Editor of Tue ENGiverr, 163, Strand. 
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THE AMALGAMATED SOCIETY OF ENGINEERS, 


Tue twenty-fifth annual report of the Amalgamated 

Society of Engineers has just been issued. t is a 
remarkable document, and deserves yery careful consi- 

deration by every member of the union. It professes to 

represent the progress of the pecuniary business of the 

society from December, 1874, to December, 1875, and is 
consequently, like many other reports, about six months 

in arrear. It is by no means amusing reading.’ Indeed, 

in one sense it cannot be regarded as reading at all, the 

principal portion of the volume being occupied by tabular 
statements of the accounts of the 387 branches of the 

society. Members 'of the society appear to have formed 

branches allover the world. In several instances, however, 
these branches exist only inname. Thus branch “ No. 341, 
Stratford, Canada,” has no members, and the same may 

be said of “ No. 377, Croix, France,” while many branches 

have but a single member, and a still larger number but 

two or three. The most interesting portion of the 
report is a preface by Mr. John Burnett, the General 
Secretary, which deserves attentive perusal. Mr. Burnett 
is not quite so lucid as is desirable, but we willingly 
admit that he is very outspoken, and has displayed no 
hesitation in bringing extremely grave charges against not 
only employers as a body, but against two gentlemen in 
particular, We shall not attempt to say what is and what 
is not libellous in point of law, and it is possible that Mr. 
Burnett satisfied himself before he wrote that he might 
write as he has done without danger; but there can be no 











question that the charges which he has brought against 
an eminent are very damaging to that gentle- 
man’s professional reputation, while they are decidedly 
insulting to Mr. Robinson, chairman of the National 
Federation of Employers of Labour. The question to 
which Mr. Burnett has addressed himself is not complex. 
It has been frequently stated that the funds of trades 
unions ought to be devoted to benefit purposes altogether, 
and in no case employed in supporting members out on 
strike. It is obvious, however, that it would be at once 
unjust and impossible to enforce such a rule. The money 
of the members—in other words, the funds of the society 
—may be spent with perfect propriety just as those to 
whom it belongs think proper; and if they please to devote 
it to getting up strikes and carrying on war against 
employers, no man has a right to say them nay. But it is 
certain, on the other hand, that many men subscribe for 
“benefit” p s who do not like strikes, and would not 
spend a sixpence in fighting a trade battle, and it is proper 
that these men should have their wishes respected. It 
has therefore been peo d that the funds contributed for 
benefit purposes should be kept distinct from those used 
for the support of members out on strike; and it has been 
further suggested that an Act of Parliament should be 
passed rendering this separation of funds compulsory. 
As matters stand now, an old member might by untoward 
events find himself left penniless in his hour of adversity 
as far as the society was concerned, his appeal for aid from 
the superannuation fund being answered by the fact that 
thefund in question had been skenpenteh ontrade disputes. 
If, however, twodistinct classes of subscriptions existed, then 
it would be possible to keep the benefit funds quite intact 
no matter what sums were expended on strikes; while 
the members would, of course, remain free to contribute 
as much as they pleased to aid those who threw up their 
work because they were expected to do too much, or to 
work too many hours a week, or to do any other thing which 
did not to Mr. Burnett and the officers of the society 
seem fit and proper. The benefit funds could be adminis- 
tered under the Zale made for the pu ; the administra- 
tion of the strike funds would not meddled with by 
Parliament. No proposal could, we think, be fairer than 
this. Indeed, it is so fair, and commends itself so 
strongly to right-thinking men, that there can be little 
reason to doubt that the moment Parliament can be in- 
duced to turn their attention to the subject an Act will be 
passed which will convert the scheme into a law. To this 
Pypoel. however, Mr. Burnett is violently opposed. He 
will have no interference with the affairs of the society, 
apparently because he is afraid that, under the new 
system, the members would not subscribe as much as 
might be requisite to the strike fund. ‘“ What they (em- 
ployers) mean to achieve, if possible, is to get Parliament 
to make a law which will compel us to use our funds, 
which we now subscribe for specific objects, in a way 
detailed by the Employers’ Association.” Mr. Burnett 
rofesses to know more of the subject than anyone else, but 
his information has not been sufficient to enable him to 
arrive at an accurate perception of the truth in this case. 
The employers have no desire to dictate to the society how 
its funds shall be used; but they are desirous that Parlia- 
ment shall take care that the funds subscribed for the 
relief of men sick, wounded, or too old to work, shall be 
devoted to the intended epee and not expended at the 
pleasure of an irresponsible body on the support of such 
absurd contests as that at Erith. It may very well be 
that employers are not actuated in this matter by unselfish 
feelings. It may be admitted that they hold that while 
the benefit fund would be well maintained, the strike fund 
would dwindle to such small proportions that strikes would 
seldom take place ; but we cannot see that they in this way 
wrong anyone, or suggest anything unjust or improper. 
The men would be as free as ever to subscribe to strike 
funds. That they would not so subscribe is, however, we 
believe, a fact. Mr. Burnett also thinks it is a fact, and 
he accordingly deprecates a separation of the funds of the 
society, and cails those who suggest parliamentary inter- 
ference very hard names. 
employers should endeavour, Mr. Burnett to the contrary 
notwithstanding, to induce Parliament to pass an Act 
which, while perfectly just in its action, would tend to 
simplify the relations of labour and capital. The theory 
of the employers is that by far the larger number of 
strikes are brought about, not by the wiil of the men as a 
body, but by the orders of their officers; and it is no 
secret that they desire in every way to let the men under- 
stand precisely what the policy of the officers may be from 
time to time, and to limit the powers of these gentlemen 
as much as possible. This limitation could be best brought 
about by precluding the officers from using the funds of 
the body br strike purposes. We do not assert that em- 
loyers act in this matter with an unselfish regard for the 
interests of the men—far from it; but they certainly 
propose to do nothing which is unfair, or unjust, or opposed 
to the interests of the nation; and, this being the case, 
Mr. Burnett has no just cause for intemperate complaints. 
One of the arguments used by the Federation of Em- 
ployers against the present use, or misuse, of funds, is that 
the Amalgamated Society of Engineers is at this moment 
practically insolvent, and that as a consequence, instead 
of having monsy to spend on strikes, it has not 
enough to provide for the superannuation fund and other 
legitimate claims. To settle this point, an eminent 
actuary, was employed to investigate the accounts of 
the society, and he replied on the subject to the Federa- 
tion of Employers. Mr. Burnett asserts that this report 
was freely circulated, but that only one paper took any 
notice of it, presumably because it was too bad to deserve 
notice. As it is certain that we never saw the report, we 
cannot say much of its contents. Indeed, all we know of 
it we gather from what Mr. Burnett tells us on the subject. 
From this it appears that, according to the actuary in ques- 
tion, the ted Society of Engineersisinsolventto the 
extent of no less than £1,122,851. Mr. Burnett’s reply to 
this very grave statement is simply that “ professional 
actuaries will, as a rule, upon the receipt of the usual pro- 
fessional fees, undertake to prove the solvency or insolvency 


It is natural, however, that» 





of any benefitsociety whose accountsorany partof whoserules 
or accounts may be submitted to them.” The particular 
actuary “ may not have received definite instructions to find 
our society insolvent, but he knew who employed him, and, 
knowing his masters, he drew his report to suit their 
views.” If Mr. Burnett fully believed this statement, it was 
hardly necessary that he should proceed further. He goes 
on, however, to criticise the actuary’s report, and cuts the 
ground from under his own feet by admitting all that 
——s stated, which was simply that the Amalgamated 

iety of Engineers was liable on the superannuation 
fund to the extent of £2,553,772, to meet which it had 
funds sufficient to meet the liability with the trifling 
exception of £1,122,851. Mr. Burnett writes, “There can 
be no earthly doubt that we are diwble to pay superannua- 
tion benefit to the whole number of our members if they 
should claim it.” This is just the actuary’s contention, and 
it is on this basis that he has prepared his figures. He 
could have gone on no other. But Mr. Burnett virtually 
accuses him of dishonesty, because he does not take 
into consideration the fact that all the members may 
not live to claim compensation. This appears to us 
to be begging the whole question. The fact apparently 
remains that if the Amalgamated Society of Engineers 
were called upon to-morrow to meet its liabilities it 
could not do so, and it exists, therefore, practically on 
the sufferance of its creditors. No society in such a posi- 
tion can be re ed as solvent; and we venture to think 
that the members of the society would do wisely to inves- 
tigate the question for themselves with the aid of an 
actuary on whom they can rely, if they refuse to accept the 
statements already before them. It is no doubt true that 
Mr. Burnett’s arguments are up to a certain point sound, 
and that it is not probable that all the members entitled to 
superannuation will lay claim to it; but it must not be 
forgotten, on the other hand, that the amount of the 
deficit in such a case would be enormous—so enormous 
that any large proportion of claims being suddenly made, 
the society, although it — not be insolvent to the extent 
of something over a million, would still fail for a very 
considerable sum. It is very difficult, in the absence of the 
actuary’s report, to arrive at the probable number of 
persons likely to. come on the superannuation fund, but 
so far as we can see, it would seem that if 50 per cent. of 
the claims were made the society could not meet them. It 
is unnecessary to proceed further with this question. 
My. Burnett and the actuary between them present any- 
thing but a reassuring picture of the condition of a great 
trades union after a career of twenty-five years. 

One or two points of less interest than the possible 
financial troubles of the society to which we have 
referred, deserve attention. The expenditure for 
the year 1875 was no less than £94,157; of this, 
however, £12,970 was spent on the administration 
of the society. Thus, not less than £3500 went on print- 
ing, stationery, &c. These expenses appear to be very 
heavy indeed, and we are disposed to regard them as, in 
large part, wasted. The capital in hand is, in round 
numbers, £264,000, but there is not a line in the report to 
show precisely how this large sum is invested. To judge 
from the general report it is not invested at all, except in 
banks, for we have only the one item on the subject, 
“bank interest, £5512.” Now, at 3 per cent., £264,000 
would return nearly £80006. It is evident, therefore, that 
investments of a remunerative character are not sought, 
or else that a very considerable sum of money must, to 
use an American phrase, be “lying around loose.” The 
total number of members at the end of last year was 
44,032, included in 387 branches, including those most 
recently formed, and every one of these branches is in 
arrear—in some ceases, very considerable sums — 
amounting in all to £12,623, or 5s. 9d. per member. 
Whether these arrears are or not included in the general 
balance it would be very difficult to say from the published 
accounts. In conclusion, it may be worth while to call 
attention to the fact that the union is composed princi- 
pally of young men. ‘Ihe average age of admission is 
254 years, while the average age at death is 41}. The 
fact will go some way to account for the want of prudence 
manifested but too often by the society in its relations 
with employers. 

DISCLAIMERS TO PATENT SPECIFICATIONS. 

A very singular question was raised the other day in 
the Court of Queen’s Bench, and a rule was obtained, calling 
upon the Solicitor-General to show cause why a mandamus 
should not issue to compel him to grant leave to file a par- 
ticular form of disclaimer to the specification of{a patent* 
This patent is No. 2542, a.p. 1865, and one disclaimer, filed 
in 1871, was allowed, in respect of it, bySir John Coleridge. 
The present application is, we believe, unprecedented, 
but as the rule om not yet been argued, it would not be 
right to make any remarks upon it. We may, however, 
without impropriety, venture to state our views of the law 
upon the question. The point at issue is this : application 
was made by the assignee of a patent for leave to file a 
disclaimer to the specification. The law officer granted 
his fiat on condition that the assignee brings no actions 
for infringement. As the power to bring such actions is 
the only motive for seeking to disclaim, the assignee 
refuses to accept the leave on such conditions, and he has 
— to the Court of Queen’s Bench for relief. 

e statute under which disclaimers are allowed is 
5 and 6 Will. IV., c.83. Slightly shortened the provisions 
are these: “Any person who, as grantee, assignee, or 
otherwise, hath obtained letters patent, may if he think fit 
enter with the Clerk of the Patents—having first obtained 
the leave of the Attorney-General or the Solicitor-General, 
certified by his fiat and signature—a disclaimer of any 
part of either the title of the invention or the specifica- 
tion, stating the reason for such disclaimer; or may with 
such leave as aforesaid, enter a memorandum of any altera- 
tion in the said title or specification, not being such dis- 
claimer or sueh alteration as shall extend the exclusive 
right granted by the said letters patent.” This section has 
been slightly modified and explained by subsequent 
statutes, But, with the exception hereafter pointed out, the 
alterations are not such as to affect the question at issue. 
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would then—and, are aware, it has | steel ucers, even as the committee of that association is | would probably go through the Hotspur’s 8in. plated sides at 
peta i ed toe edo i eee ane dhe cee tieadh peter taneie ene any practicable range, say at one and a half miles. Is it to be 
disclaimer is purely discreti on of the law | Which Earl Derby has just given to the papermakers, who have | sup that these two vessels then would close, so as 
officer. There is no from his ision, just as |Complained that other countries levy an export duty on paper-| to draw up within thirty yards of each other? That they 
done i Ss te dectsk wes ; | making materials and an import duty on paper, leaves but faint} might run close on to one another without receiving 
is no appeal es ee aseees Se Sn Sarees Se at Garber apes oS Stach coreine. The | any vital injury from guns may be thought probable, 


Chancellor’s Patent Bill, now before Parliament, does, in 
in fact, provide that a “request for leave to amend,” when 
made by a patentee, “shall be proceeded on and dealt with 
in all respects (as nearly as may be) as an application.” 
The old maxim, that the grant of a t is a matter of 


that as a nation 
we have now nothing, or next to nothing, to offer to foreign 
for concessions on their part. “We have 

ado ” said his lordship, “no doubt quite wisely, the free 
e system, and it is now therefore too late to talk of recipro- 
city.” This fresh intelligence is not very cheering as to the 


favour, and not of right, apparently applies also to the | future. 


grant of leave to file a disclaimer or memorandum of 


alteration. Lita 

The — to t or withhold leave to file a disclairner 
bein, mitted, we have next to consider the question 
w r the law officer can grant his fiat on conditions. 
Reverting for a moment to the similarity between letters 

tent and disclaimers, it is certain that, by sect. 16 of the 
Patent Law Amendment Act, the Crown has the right 
“to direct the insertion in any letters patent to be issued 
in manner herein provided, of any restrictions, conditions, 
or provisoes which her Majesty may think fit, in addition 
to, or in substitution for, any restrictions, conditions, or 
provisoes which would otherwise be inserted therein under 
this Act.” Further, sect. 39 of the same Act empowers the 
law officer, if he think fit, to allow actions to be brought 
in respect of infringements committed before the filing of 
the disclaimer or memorandum of alterations, whilst he 
had no such power under the Statute of Will. IV. 

So far as we are aware, the first time that a fiat with 
conditions was issued was in the case of Medlock’s patent, 
when Sir R. P. Collier, then Solicitor-General, granted 
leave to the patentee to file a disclaimer on condition that 
no actions should be brought against A, B,C, and D. 
As the patentee had previously failed in suits against 
other persons who were the principal infringers of the 
patent, Mr. Medlock, acting under the advice of counsel, 
refused to have the disclaimer on the conditions named, 
and presented a petition to the Commissioners of Patents, 
setting forth, amongst other matters, that the law officers’ 
fiat, once ted, could not be recalled, and praying that 
the disclaimer might be placed upon the file. The patentee 
hoped that he might thus, without committing himself to 
an acceptance of the conditions, obtain the > of 
contesting their validity in a court of law. The petition 
was refused. A somewhat similar case happened a year or 
so ago, when a conditional fiat was granted by Sir John 
Holker in respect of lisclaimers applied for by a 
Mr. Wiison in respect of patent No. 2675, a.p. 1870, 
and two others. In this case, however, the dis- 
claimers were actually filed at the Patent-office by an 
oversight on the part of the law officer’s clerk. The 
patentee refused to abide by the conditions, which were 
similar to those in Medlock’s case, and an application was 
made to the Master of the Rolls to take the disclaimers off 
the file, which was accordingly done. We have no means 
of knowing the total number of these conditional fiats which 
have been issued, nor whether many cases have occurred in 
which they have been accepted by the parties seeking to 
disclai 


im. 
A few words by way of summary : on the assumption 
that the grant of em patent and the grant of leave to 
disclaim rest upon the same basis, the law officer, as the 
representative of the Crown, has an absolute right to reject 
or grant the application. We have shown that the Crown 
has a statutory right to annex any conditions to the grant 
of letters patent, and by a parity of reasoning, it has a 
like power—not, however, by any express statute—to annex 
conditions to the leave to disclaim. The Patent Law 
Amendment Act directly empowers the law officer to insert 
conditions favourable to the patentee in the leave to 
amend. In the absence of any specific statute, is it to be 
assumed that he has power to issue his fiat with conditions 
favourable to the public ? 





PROTECTION IN RUSSIA, 

InForMATION which we published a fortnight ago touching the 
encouragement which the Russian Government have determined 
to afford to steel rail makers in that empire, has to be supple- 
mented by intelligence of yet more importance referring to the 
whole rail industry. It is stated that the Russian Government 
have determined to accede to the requests of the manufacturers 
in that country, and to place such impositions upon the impor- 
tation of rails as will render it impossible for English makers to 
enter into competition with the Russian rail makers. The follow- 
ing are the measures that have received the sanction of the 
Government, and which will be made public in the course of a 
day or two:—(1) That in future a duty shall be imposed upon 
all imported rails. (2) That all concessions to Russian railway 
companies shall contain a clause compelling them to use not 
less than one-half rails of Russian manufacture. (3) To allow a 
premium to rail manufacturers. (4) To give them orders for work 
extending over four or five years. (5) To give them a special cheap 
rate of transit, not only for their manufactured rails, but also 
for their ore, pig iron, fuel—in fact, all the materials of their 
trade. It is further stated that the engineers and toolmakers in 
Russia are moving with a similar object, and that there is no 
doubt that concessions will be made to them also. More detailed 
intelligence will be forthcoming in a few days; meanwhile there 
seems to be reason to assume that, aided ir this way, iron and 
steel production in Russia, together with native engineering, 
will be more vigorously prosecuted than heretofore, for it should 
not be yur that labour in Russia is exceedingly cheap, new 
mines ef the richest hematite and magnetic eres are being dis- 
covered and opened daily, and a great development is being 
made in mines already opened. The activity which is now being 
displayed in the working of coal near Khakoff, in the basin of 
the Donetz, will now probably be augmented, at the same time 
that the other districts known to promise the discovery of work- 
able coal in Russia will be more carefully examined, with a view 
to the obtaining of the greater supplies of fuel which Russia 
will require to enable her to make the best of the great help 
which the fostering care of her Government is affording. In the 
making up of any deficiency, the Germans with their Westpha- 
lian coal will be only too happy to compete with the coalowners 
of England. It may be taken as certain that the British Iron 
Trade Association will do its best tg reduce the protection to a 
point at which some chapoe will be loft open to English iron and 
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THE VENTILATION OF COLLIERIES. 


THERE now appears to bea orgs | universal preference for 
the fan as against the furnace for effecting the ventilation of 
mines, The old-fashioned cupola fire—which is at the present 
time in operation st hundreds of collieries in all parts of the 
country—has now-a-days come to be looked upon with a great 
deal of suspicion. Many explosions have inferentially been traced 
to the fires thus used underground, and others have to all appear- 
ance been caused in the same manner, Mining engineers, putting 
this and that together some time , arrived at the conclusion 
that it would be better to discontinue the use of all und und 
fires, which are practically huge naked lights, provided some 
equally effective mode of ventilation could be hit upon. With 
the hour came the man, the necessity brought forth the inven- 
tion. Several fans for the need thus expressed were invented, and 
Guibal’s particularly met with hearty approval. At all the new 
collieries which have been sunk in Durham, Yorkshire, Northum- 
berland, and South Wales, the fan has been put down and 
experiments have been most exhaustively made, the results of 
which have amply proved that the fan is equal to the furnace. 
Some experiments of this kind were made last week at the Oaks 
colliery of Messrs. Charles Cammell and Co. (Limited), near 
Barnsley, where a new Guibal fan, 40ft. diameter by 12ft. in 

ipheral width, made by Messrs. Davy Brothers, of Sheffield, 
has just been erected. A number of mining engineers and colliery 
managers were present by invitation, on they were very well 
satisfied that the fan is not only infinitely safer, but fully as 
efficacious as the old furnace. This particular fan, when the 
engines were running at twenty strokes per minute, withdrew 
77,926 cubic feet of air in the same period, at thirty strokes 
107,856 cubic feet, and at forty strokes 140,694 cubic feet. In 
a tabulated form the results and conditions under which they 
were obtained are as follows :— 


Fan running Ther- Water gauge. Cubic feet 
r minute. mometer, Inches. per minute. 
Strokes 20 .. 71 deg. 5-10 . 77,926 
me is eee CG ‘de sa Oe 107,856 
oe Hee 18-10... 140,674 


The Oaks pits, as all mining engineers know, are very fiery, and 
exude a great deal of gas, 


THE OBERON EXPERIMENTS AT PORTSMOUTH. 


THE circumstances of this experiment have been reported 
very fully in the Times and other daily papers. We propose for 
the sake of reference to give the details briefly, although in so 
doing we observe that they are only useful in a general way, 
inasmuch as hitherto, the exact effects on the vessel cannot be 
examined and recorded. The Oberon, stationed in water 
increasing from 16ft. upwards as the tide rose, was attacked at 
three points simultaneously, first, near the bows by the explosion 
of the charge of a Harvey torpedo consisting of 66 lb. of 
gunpowder, at adepth of 9}ft. from the surface, and 3ft. from 
the vessel’s side ; second, a of 33 1b. of Waltham Abbey 
gun-cotton of Gin. slabs, weighing 24 1b. each, 9}ft. from the 
surface and 4ft. from the ship’s port side nearly amidship ; 
third, a charge of 33 lb. of Messrs. Prentice’s granulated gun- 
cotton, at 4ft. from the starboard side of the vessel, in a place 
corresponding to the position of the Waltham Abbey cotton, 
being 9}ft. below the surface. A steam pinnace was drawn up 
at 22ft. distance from each of the gun-cotton charges, so as to 
represent, in a measure, the situation of two torpedo vessels 
firing their charges at the Oberon. The three charges were 
simultaneously exploded by electricity, and the vessel sank in a 
short time, settling down stern first, chiefly from the effect of 
the gun-cotton charges, which had made an opening completely 
through the double iron—Hercules—bottom, and also severely 
damaged the stern. The general effect then—and as 
we have said this is all that is as yet known—was 
considerable. The details we hope to supply at a future 
time. As we explained in our review of the last series of 
experiments on the Oberon—vide ENGINEER, May 28, 1875—it 
had been established that the effect of ground mines laid 
deep in the water had not proved satisfactory, and the adoption 
of small surface charges had become the n alternative. 
The experiments of last Monday prove their efficiency to be 
probably greater than was supposed, though it would scarcely be 
doubted that the ship must succumb to their action as they 
were brought into close proximity. The question of surface 
charges acting on actual contact or when in close proximity is, 
however, a difficult one, and the action under favourable circum- 
stances is only the first necessity in the problem. Such charges 
either consist in those carried in torpedoes, or those anchored so 
as to float on the surface of the water of channels and harbour 
entrances. In the former case the possibility of their use 
depends on the feasibility of approach to within a few yards of 
an armour-clad ship, and the chances of escape after delivering 
the blow ; and in the latter the difficulties attending the manage- 
ment of a large number of small floating charges have to be 
mastered, including the arrangements n to secure a 
passage for friendly ships, and the prevention of entanglement 
or displacement from the action of tides. The experiment of 
Monday was intended to supply information as to the conditions 
under which torpedo ships would fire their charges. The steam 
pinnaces were brought up to within 22ft. of the gun-cotton 
charges to ascertain how they would bear the shock of the 
explosion of a charge fired by themselves in this position, and 
the result is satisfactory. It is desirable, however, to point out 
what a very small element in the conditions to be fulfilled on 
service is this furnished. Had the Oberon resembled the 
Hercules in other respects besides her bottom, the approach of 
the torpedo vessels could only have been effected by artifice of 
some kind. We understand it is true that our heavily-plated 
ships are to carry and discharge torpedoes themselves, and it 
may, therefore, be held that for the future this will constitute 
their most formidable means of attack, but it may well be 
doubted whether in most cases the guns would not compel ships 
to keep at a distance from each other. Suppose, for example, 
the Glatton and Hotspur, which were the two vessels which 
acted as combatants at Portland, had been furnished with tor- 
pedoes, they would then have had three means of attacking 
each other—artillery fire, ramming, and torpedoes. Now, the 
Hotspur’s 25-ton guns were quite capable of piercing the Glatton’s 
}2in, plated sides at 200 yards, and the Glatton’s 25-ton guns 





- 


for they would have their plates—turrets pted—p 

very obliquely to each other's fire ; but this probably implies 
considerable speed, and involves conditions that ae not be 
represented at Portsmouth. The destruction of a torpedo 
boat in the American war has, as far as we are aware, been due 
to her closing on to her stricken enemy in the act of delivering 
the blow, and to becoming entangled before she could back. We 
do think, however, that a torpedo di as heavily plated 
vessels passed each other rapidly, as might take place in eluding 
an endeavour to ram, would be avery formidable kind of attack. 
Small torpedo vessels may be valuable as accessories who might 
get an opportunity of striking by stealth or surprise, but would 
do so at very great risk to themselves; but the application of 
torpedo tubes to first-rate armour-clads may be considered as a 
very important element in their powers of attack, and the more 
so as their armour becomes heavier. 











THE PUFFING BILLY. 

Ar page 451 we give an accurate engraving of the celebrated 
Wylam engine, “ Puffing Billy,” in its present condition. With 
the exception of a drawing in Wood's work on railways copied by 
Hedley in a pamphlet to which we have referred elsewhere, no 
drawings other than these diagrams have been published of this 
engine. Our Sy wat has been prepared from a drawing of the 
engine made at South Kensington within the last few days, and 
shows, as we have said, as far as possible the actual condition of 
the engine. The wheels are modern, the original wheels having 
been worn out many years since, but the existing wheels have 
seen much service with the engine. The cylinders are dropped 
into wrought iron jackets at each side. We are unfortunately 
unable to say whether steam or water was or was not admitted to 
these jackets; the point is one of very considerable interest. 
The pistons actuated two grasshopper beams as shown, the 
connecting rods from which impart motion to a crank shaft and 
train of toothed wheels underneath which drive the four carry- 
ivg wheels ; side coupling rods are thus rendered unn > 
The boiler has a single return flue; the fireman stood at the 
tender end and the driver at the opposite end of the boiler. The 
workmanship throughout is rude, that of the boiler being 
extremely rough. The tank on the tender is comparatively new, 
a barrel having been used to hold water in the first instance. 
The valves are worked by plug rods and tappets. The scale 
annexed to the engraving will enable the principal dimensions to 
be ascertained. We have dealt with the history of this engine in 
another place. 








SOME RECENT RADIOMETRIC EXPERIMENTS 
IN GERMANY. 


Since the radiometer was described by Mr. Crookes, it has been 
the subject of a large amount of observation, both in this country 
and on the Continent. We propose here to give a short account of 
two series of experiments lately made with it in Germany, where 
it generally passes under the name of the“ Lichtmiihle,” or light mill. 
They ones to give some useful aid towards comprehension of the 
action of this somewhat enigmatical apparatus. The radiometers 
used were of the kind constructed by Geissler, of Bonn. ara 
wheel-shaped, the wings consisting of small leaves, apparently of 
annealed mica, blackened on one side with lampblack; they are 
connected by platinum wires with a small cap, which turns on a 
fine needle point. The mill is enclosed in a vessel of thin glass, in 
which the air has been rarefied as much as possible. One series of 
experiments is that by M. Wartmann, described in the Archives des 
Sciences for March ; the second by M. Weinhold, in Carl's Reper- 
torium fiir Experimental —— (Bd. xii., p. 105). 

M. Wartmann had two radiometers, the one, A, with square, the 
other, B, with round wings. If both are exposed to the action of 
flame, or a glowing metal, or dark heat from an intense source of 
heat, they rotate with more or less rapidity, and the black surface 
is repelled. This may be called the “‘ direct” rotation. The same 
occurs when the rays fall only on the black surfaces of the win 
On the other hand, there is a distinct difference between A and B, 
when the black surfaces are covered and the others exposed to the 
sun. While A shows aslow direct rotation, B shows a distinct 
reverse rotation. In order to obtain this reverse rotation with A, 
the sunlight must be concentrated with a lens, and made to fall on 
the uncovered surfaces, while the blackened surfaces are very care- 
fully protected —- any radiation. If a less energetic source be 

e to act on B, viz., a glowing platinum spiral or a moderator 
lamp, then, without a lens, the reverse rotation is obtained slow 
and discontinuous ; but it can be obtained easily, if two sources are 
used, acting in opposite directions on the uncovted surfaces, at the 
two ends of a diameter. If the source be removed, or its energy 
diminished, the motion of the mill takes place in a jerking manner. 
The velocity is greatest if the plane of the wing stands at right 
angles to the line of shortest distance from the source of radiation, 
the velocity diminishes with increasing obliquity of the repelled 
wing, then it becomes greater at the moment that the following 
wing receives the heat rays at a right angle. 

On the two opposite surfaces of the same wing of B are concen- 
trated by similar lenses the rays from two moderator lamps of the 
same calibre. By changing the distance of the lamps, one may 
succeed in entirely neutralising their opposite actions. The action 
exerted on the bla:k surface is then 11‘) times weaker than that 
on the white surface, “‘ whence it follows, that to obtain equi- 
librium the intensity of the pressure must be in inverse ratio of 
the power of absorption. The least change of the distance, or 
the ene! of the lumps, renews the motion.” In a horizontal 
plane, and concentric with the radiometer, was placed an iron 
ring which had been raised to a red heat. Forthwith the rotation 

, and it became very strong if the plane of the ring coin- 
cided with that of the arms. At equal distances above and below 
from this plane the velocity is the same. The radiometers were 
placed in a blackened case, which was see oer with an opening 
above. By means of a mirror a thin bundle of sun rays was re- 
flected vertically and parallel to the plane of the wings. There 
always occ a direct motion, whether the light was directed 
before the white or before the black surface; in the latter case the 
motion 8p to be quicker. If a moderator lamp be used 
instead of sunlight, the rays must be concentrated with a lens, 
The interposition of a very nt plate of alum weakens to 
a t degree the action of a good lamp on Aandon B. The two 

iometers are msive to the largest ks of a Ruhmkorff 
coil or a Holz machine, but the wings are distinctly attracted on 
approximation of an electrified body. In the magnetic field of a 
large electyo-magnet the mills show the ordinary actions of induc- 
tion. In water of 12 deg. within a cylindrical glass vessel A behaved 
as in air, but its rotation was under these conditions slower. The 
radiometer B, on the other hand, showed the reverse rotation 
when the rays of a strong moderator lamp were concentrated with 
a lens onan uncoated wing. In the water in which the instru- 
ments are be heated to 60 deg. they remain motionless. When 
the radiometers are placed over a stream of heat, ¢.g., an alcohol 
lamp with flue, the rest or motion of the mills is no way affected. 
When, however, the rising stream of hot air has rai the tem- 
perature of A to melting of the shellac on the point of the 


apparatus, the mill moyes a little with frequent intermittence, 




















THE ENGINEER. 


455 








B 
the of had not been carried so far as in A, 
Further, the white surfaces of B t 
ness than those of A, their power of reflection must therefore be 
greater. These various ents a) 
which attributes the movements of the mills to the expansions 
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of the gaseous bodies under very weak pressures.” The experi- 
ments made by M. Weinhold had the direct object of testing the 
different explanations that have been offered phenomenon. 


He, therefore, made a number 


different specimens of*the instrument are sensitive in = dif- 
ferent degrees to ra'iation of varying 3 and, 

that the wheel-shaped radiometer is not direc’ 
suring instrument for the strength of the tion. M. Wein- 
hold obtained radiometers which ran backwards on the radiation 


a few seconds to strong 
e be then removed, the mill first comes to rest and then 

to make a number of rotations in the opposite direction. 
backward motion, however, is not due to action of backward 
radiation through the mica ; for on interposition between the four 
wings of four new unblackened , consisting, in one case, of 
transparent mica, and in the second of annealed mica, the back- 
ward motion occurred in both cases, It is more probable that the 
backward motion is simply a consequence of radiation of the 
blackened surfaces, but that it only occurs when the — have 
sufficient capacity for heat and conducting power. deed 
radiometers with wings of magnesium metal show the backward 
motion in a remarkable manner. Some further modifications of 
the radiometer by inclination of the wings to the horizon, and by 
alternate use of blackened and unblackened annealed and trans- 
parent mica leaves—for iculars of which we must refer to the 
original—convinced M. Weinhold that the motion is neither due 
to currents ef minute quantities of gaseous matter, nor to the 
impellent force of evaporating water. It is -»cher, he thinks, 
due to some action—yet to be elucidated by experiment—of rays 
absorbed by the surfaces, and is in proportion to the amount of 
this absorption.. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves ie on iy the opinions of our corre- 


THE FAILURE OF A TANK AT ST. GEORGE’S HOSPITAL. 


Sir,—Permit me to suggest whether the giving way of the side 
of this tank might not have resulted from the unequal contraction 
which the iron would have been undergoing from the stream of cold 
artesian well water with which it was fill The tank, it a » 
was upon the roof, and the east side, which gave way, wan have 
been previously towards the sun up to the hour the accident 
occurred. Moreover, the temperature in London is recorded as 
having been high on the day of the accident: 70 deg. being given 
by the Meteorological-office as the maximum temperature in the 


shade. 

Curiously, THE ENGINEER for the previous week, 26th May, page 
397, mentions the fracture of a heavy iron casting which, having 
been exposed during the day to the sun’s rays, was broken into 
several pieces, through its irregular contraction, as its heat radiated 
_ into space under the night’s exposure, J. R. M. 
Cowes, 13th June. 





GOOD NEWS FOR THE DRAWING OFFICE. 

Sir,—I have at last, after ten years of hard and constant study, 
perfected a very great invention ; and so great is my joy that I 
cannot resist the temptation of acquainting you with the particulars 
of it. I have hitherto kept even the idea of the thing to 
myself, for fear someone else should seize uponit and thus deprive me 
of the honour of the invention; but as I hate now secured it b: 
royal letters patent, I have now no hesitation in telling you that it 
is “‘ An Automatic Draughtsman !” I am one of the partners in a 
very large engineering firm, and the salaries we have been paying 
of late to our draughtsmen are something ruinous! in some cases 
amounting to nearly as much as £150 per annum, as much as we 
pay to some of our smiths and fitters! The reason of this is that 

itherto it has been necessary to employ experienced and educated 
men, for the reason that though we, as principals, are of course 
quite competent to design engines, bridges, &c. &c., ourselves, our 
time is so much taken up that we have had to find men who pos- 
sessed our ee Spee me and who, left to themselves, could accom- 
lish our work unaided by anyone. To do this, you see, they must 
equal to experienced engineers, in fact, I may state that the chief 
—- of this, my invention, has been worked out by my second 
ughtsman, my time having been so much taken up in other 
business matters. Now the great advantage of ‘“‘The Automaton 
Draughtsman” is that we do away with all these high salaries, 
knowledge of strength of materials, and ability to calculate strains, 
&c., for which we have been paying so exorbitantly ; and in order 
to get out a drawing, say, of a 50 horse-power beam engine, 
or a wrought iron lattice bridge of 300ft. span, we have simply to 
place the “‘ figure” (I have followed the human figure, as otherwise 
the drawing-office would look too much like a machine shop) on its 
seat before a mounted sheet of “‘ double elephant ” or ‘‘antiquarian” 
as the case may be, and wind it up at the side, and in about from 
one hour to two hours and a- the required drawing is pro- 
duced, with dimensions all figured in. The tinting has to be done 
by hand, but this we can get done by tracers at about 15s. per 
week. I hope soon to accomplish the colouring as well. I shall be 
able to send you drawings and more particulars by and by. 
Harborne, near Birmingham. H. Wises, 
June 13th, 





THE HISTORY OF THE STEAM ENGINE, 


S1r,—In your number of the 19th ult., and article, “ History of 
the Steam Engine,” you mention the Marquis of Worcester. I beg 
yawn qavane — “ee _ one who has seen and handled the 
somewhat apparently mystical, semi-omnipotent engine, described 
by the Marquis of Worcester in his “ Century of Inventions,” as 

an engine so contrived that working the primum mobile forward 
and backward, upward or downward, circularly or cornerwise, 
to and fro, straight, upright, or downright, yet the intended 
operation continueth and advanceth, none of the motions above 


on me wn much less . the oo unani- 
mously and with harmony agreeing, t! augment and contribute 
strength into the intended work aad operation + therefore, I 


a semi-omnipotent engine, and do intend that a 
thereof be buried with me” — 
The above is an accurate description of a ratchet brace that I 
have seen and worked with, the drill of which constantly revolves 
forward whichever way the handle is moved ; indeed, there could 
not be a more correct description of the movements of this ratchet 
brace than that given by the Marquis of his semi 


C -omni' t 
a >| the model of which he intended to have buried with bine 
° 


loubt the Marquis intended by this ous arrange- 
ment to convert vesthinenr into releny nelle, oti that time 
greatly desired but not then discovered ; and now, since the dis- 
covery of the crank, the above arrangement could not for a 
moment compete with it ; but for a ratchet brace it is the allin all, 
for very o) reasons that must be well known to all workmen 
who have had to encounter the numerous difficulties that are so 
. often to be met with in drilling holes in awkward and confined 





besides the panes & Senating wet (eo 
polnt of view) by its exclusive use, 


June 14th, 
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Grants and Dates of Provisional Protection for Six Months. 
1865. Improvements in the Preparation of ArticLEs of Foop and Drink, 
Arthur Lloyd, Saint Paul’s-road, Camden Town, London.—3rd May, 


1876. 

1875. An improved Breap or Foon for Catrie, and more es ly for 
Horses, Germain Barbaudy, sen., Bordeaux, France.—4th lay, 1876. 
1956. Improvements in Fo.pinc PeramBuLators, William Astrop, Oriel- 

Homerte, Middlesex. 

1957. Improvements in ANNEALING Piartes of IRon used in the manufac- 

ture of tin or terne plate and for other purposes, and known as black 
te, Rees Taylor, Piantrissant, Glamorganshire, South Wales.—1l0th 
lay, 1876. 

1974. ‘haprovements in Rotier Skates, John Wright Saunders, Hereford- 
shire. 

1976. Improvements in the method of CompounDING CALVES’-FEET JELLY 
TaBLeETs, David Rees, Pontefract, /orkshire. 

1978. Imp ts in thinery for Dressina or Pouisnina SToNe, 
Walter Grant, Johnstone, Renfrewshire. 

1982. Improvements in Castors for SewinG Macutines, FurwituRE, and 
such like, Herbert John Haddan, Strand, Westminster.—A communi- 
cation from Lewis Peter Lawrence, Port Morris, U 8. 

1984. Improvements in Fastentnos for Harness and other Straps to be 
used in place of buckles, William Adams Pierce, Woolstone, Hamp- 
shire. 


1986. Improvements in Fretp Batteries and in appliances or apparatus 
conn therewith, and in projectiles and cartridges, Michel Marie 
Franzini, Vere-street, London. 

1988. Improvements in Surerers for the permanent way of railways or 
tramways, W! Henry Lascelles, Bunhill-row, London. 

1990. Improvements in Reaptsa Easets and Tapes for the use of 
invalids and others, John Carter, New Cavendish-street, London.—11th 
May, 1876. 

1994. _ = yvements in Roap Locomotives or TRACTION Enatnes, William 

Box, Uffington, Ber i 

1996. improvements in the construction of Furnaces, William Bamford 

and George Taylor, Middleton, Lancashire. 

1997. Improvements in apparatus for Puaitine or Kritino Fasrics, to 

be used os an attachment to sewing machines, James Smith, Oldham, 

Lancashire. 

1998. Imyroved method of Treatinc Minerat 0118, Charles Humfrey, 
Hough Green, Cheshire. 

2000. improved FILTERING ReseRvorR worked by compressed air, 
William Morgan-Brown, Southampton-buildings, London.—A com- 
munication from Frangois Chanoit, Rue de la Chaussée d’Antin, 
Paris. 

2004. Improvements in Motive Power Enarwes, and in fittings for 
boilers employel therewitk, parts of which improvements are appli- 
cable to other similar purposes, John Gillott and William Arnold, 
Barnsley, Yorkshire. 

2006. Improvements in Securina Knos Hanpies to the Spinpies of 
Door Locks and Latcues, Thomas Elsey, Great Portland-street, London. 
—12th May, 1876. 

2008. An improved Cartcu or Casp, applicable asa fastening for solitaires, 
boo purses, and other articles of a like or similar nature, Henry 
Yarndley, Birmingham, 

2010. Improvements in Steam Sreerina Apparatus, Frederick Edward 
Blackett Beaumont, Westminster-chambers, Victoria-street, London. 

OLLER Skate, Claude Aristide Spartacus Duché, 

ae ae - eatnan rape ‘. 

— and apparatus for RemoviNe Pieces of Straw, 

EGETABLE SuBSTANCEs from Faprics made of wool, 
silk, hair, or other animal fibres, Henry Edward Newton, Chancery- 
ped London. — A communication from Francois Delamare, jun., 
Paris. 

2018. Improvements in apparatus for Removina Burrs Out of Woot, 
Albert Hopff, Hamburg,—A communication from Carl Ulbrich, Chem- 
nitz, Saxony. 

2020. An improved Parer-cuttina Macuine, William Robert Lake, 
Southampton-buildings, London.—A communication from Preston 
Vanhorn and Charles Cranston, Brooklyn, U.S. 

2022. Improvements in Rotter SKates, George Lamb Scott, Man- 

chester. 

2023, Impro ts in ARMOUR-CLAD and other STEaMsuHtPs and VEssELs, 

and in the number of screws employed for —s the same, and in 

stowing and launching ships’ boats, Robert Griffiths and Walter James 
Griffiths, Bayswater, London. 

2024. A new or improved machine or apparatus for Currine and CLEARING 
the Epcrs of Lawns, and for other like purposes, Walter William 
Davenport, Handsworth, Staffordshire. 

2026, Improvements in machinery for SemnninG Fires, John Thornton, 
Joseph Thornton, and Albert Thornton, Cleckheaton, and William 
Fenton, High Town, Cleckheaton, Yorkshire. 

2028. Improved apparatus for Preventinc the Fatiine of Persons 
SKATING UPON IcE, ASPHALTE, or other hard surfaces, Joseph Thomas 
Parlour, Southampton-buildings, London. 

2029. A new or improved method for Propucixc Hanp or ENporsina 
Stamps at less expense than by the present process of cutting the letter- 
ing and figuring upon metal, Rowland George Foot, Upton Manor, 
West Ham, Essex.—1l3th May, 1876. 

2030. a in Sewixo Macuings, Thomas Davies, Kennington 
Oval, London. 

2082. A new Exrctric Commutaror for transmitting —— use of 
an alphabetical keyboard, John Frederick Bennet, C , South 
Hackney, London. 

2034. An improved Etxcrro-Macnetic Exoine for obtaining motive 
power, Thomas William Cole, Walthamstow, Essex, and Paul Edward 
Cashin, York-road, Middlesex. 

2036. Improvements in the construction of Pickers, Jesse Kershaw, Over 
Darwen, Lancashire. 

2040. A portable apparatus to facilitate the Currine of Lock and other 
like mortices in doors or panels, Alfred Willmer Pocock, Spencer-road, 
Wandsworth, Surrey. 

2044. Improvements in Umprezias and Parasots, Albert Hill, Larkhall- 


place, Bath. 
2048. Improved means or methods of obtaining two or more colours on 
led fabrics or on material intended for such fabrics with a view to 
MITATE the Skins of ANIMALS producing di s thereon, such 
means being also applicable te ce different eff on natural skins 
or furs, Joe Frost, Huddersfield, and John Walmsley, Mirfield, York- 
shire.—15th May, 1876. 

le vements in Seir-crosine VaLves, William Morgan-Brown, 

Southampton-buildings, London.—A communication from Ferdinand 

— Frankfort-on-Maine, Germany, and Eugene W. Lippert, Cincin- 

nati, U. 

2052. Improvements in Picks, Axes, Apzes, and Toots of a similar 
c , Thomas Brown, Sheffield. 

2054. Improvements in BOSSING, PERFORATING, Fo_pino, GorrEeRING, 
and Puaitine Fasrics, and in 0 lor ig the same, 
Hesketh Hughts, Brooksby Walk, Homerton, Middlesex. 

2053. Improvements in Corrze Pots, William Clark, Neer ge rm 
London.—A communication from George Watts Hubbard, Windsor, 


2058. ‘Improvements in Camp Kertties, William Clark, Chancery-lane, 
London.—A communication from Alexis Gervais, Louis Murisier, and 
Paul Aurdle P Paris. 

2060. Improvements in Sasa Fasteners, Nathan Thompson, Southampton- 


, on. 
2062. Improvements in the method of and a; tus for ReauLaTine 
WATER-WHEELS, pew ob pw pe Keighley, Yorkshire. 
2064, An improved m of and a) for PReservine ANIMAL and 
tt, Upper Bedford-place, Russell- 


VEGETABLE SusstTances, Kennard 
square, London. 

2066. Improvements in apparatus for Heatinc Air and Gases, Thomas 
Whitwell, South Stockton, Yorkshire. 

2048. Improvements in Stzam Enoines, Edmund Edwards, Southampton- 
buil \ don.—A communication from James Moorhouse, 8t. 
Petersburg, Russia. 

2070. Improvements in the manufacture of ArtiriciaL Stone, and in 


ee oe a} tus connected therewith, John Henry Johnson, 
Lioee aie Landen communication from William Harrold 























ith, Philadel; U.S. 
2071. Im its in Harmoniums and other Musicau InsTRUMENTS, 
James Hamilton, Greenwich, Kent. 
2072. An im method of and apparatus for Venti1Latine Pusiic and 


Private Buitpines, Mines, Sxips, and Veutciks, and for effecting an 





ipward current of air or draught in the chimneys of factories, private 
Sa cher beniee sat baie ee eat ao eee 


ittemans, 

2078. Improvements in the construction of Fioors, Ceitincs, PILLARs, 
= CoLumns of oe Edward Hagues, John Wright, and Tom 

i 01 orkshire. 

aut, Lnproveenants in the Purirication of Water and Sewaae, and in 
apparatus and materials employed in connection therewith, Gustav 
Thachof, Hart-street, Bloomsbury, London. 

2082, Improvements in the manufacture of Fur Boas and TriMines 
and in apparatus therefor, Charles Harris, Jewin-crescent, London. 

2086. Improvements in and applicable to BicycuEs and other velocipedes 
Anthony Shelmerdine, Li Il, 

2088. Improvements in Treatine Ores and ALLoys of Nicxgt, Sir Josiah 

‘ason, , Birmingham, and Alexander Parkes, Gravelly Hill, 

Birmingham, 


2090. Improvements in Furnaces, George Butler, Southwark, London.— 
1th May, 1876. rahe k ; 


2151. I ie of Iron and Srzex, Samuel 
Lloyd, Birmingham.—20th May, 1876. 
2187. An improved Orcay, Charles Edward Herbert, Charlton, Surrey. 
2189. Improvements in Rock Drittinc Macuings, Charies John 5 
ee communication from John B. Waring, New 
or 


2195. An improved combined Writina Case and Desk, James Joseph 
gy sane Great Pulteney-street, Westminster. 

2197. Improvements in Harvesters, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Benjamin Franklin Jackson, 
Pittsfield, U.S.—z4th May, 1876. 

2199. Improvements in apparatus for the Cur.ine of the Brims of Hats 
Thomas Lees, Stockport, Cheshire. 

2201. Improvements in Vent Peos, Arthur Henry Mure, Hampstead, 
Middlesex. 

2203. Improvements in and applicable to Taste or Desert ‘Spoons, 
William Whitehead, James Bolt, and William Weed 





ler, Halifax, York- 


2213. Improvements in Furniture Castors, applicable to rcller skates, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
4 Frederic Holthausen and Antoine Kintzinger, Paris.—25th May, 


2215. Improvements in a ratus for Borrtinc Wines, Spirits, Beer, 
wag r liquids, Charles Thomas Marzetti, John-street, Minories, 
mdon. 
2219. Improvements in Pumps and Conpensers fur motive power engines 
and other purposes, Robert Mudge Marchant, Kirby-street, Hatton- 


garden, London. 
Imt ts in the facture of Li TING O11, Patrick 


2221. Imp 
Moir Crane, Manchester. 

2223, An improved Corn and Seep Drint, Thomas Preece, George Preece, 
and Henry Preece, Leominster, Herefordshiro. 

2225. Improvements in machines for Drittine and Borne Rocks and 
Stone, James Mawson, Eldon, Durham.—26th May, 1876. 

2227. Improvements in CiinomeTeR InsTRUMENTs, Alan Charles Bagot, 
Churchdale, Staffordshire. 

2231. Improvements in Writinc Desks or Tasues, Francis Smith and 
James Smith, Glasgow.—A communication from William Stubbs Wooten, 
Indianapolis, U.S. 

2233. Improvements in Rock Drittina Macuinery, Myles Kennedy and 
beg = Eastwood, Ulverston, Lancashire. 

2235. Improvements in BrREECH-LoADING SMALL-ARMS, Thomas Tipping 
Lawden and John Thomas, Birmingham. 

- * : oe improvements in Steam Enotnss, Joseph Simpson, Man- 
chester. 

2239. Improvements in Exvevorgs, William Bull, Stroud-green-road, 
— communication from Hamlyn Burnell, San Francisco, 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

2290. Improvements in Cicgar Licuters, Alexander Melville Clark, 
Chancery: lane, London.—A communication from Otis Wallace Boyden, 
Newark, and Edwin Charles Burt, Orange, U.S., and Frank Benjamin 
Burt, New York.—3lst May. 1876. 

2821. Improvements in apparatus for Recisterinc Rattway and other 
Fares, and for similar purposes, William Robert Lake, Southampton- 
buildings, London.—A communication from Archibald Hance and 
William Hans Hornum, New York.—lst June, 1876. 

2331. Impro ts in hi ry for Maxine Woop Screws, William 
Robert Lake, South ton-huildings, London.—A communication frum 
Thomas James Sloan, New York.—2nd June, 1876. 








Patents on which the Stamp Duty of £50 has been Paid. 
2048. Sares, John Whichcord, Walbrook, and William Autlerson, South- 
wark-street, London.—9th June, 1873. . 
2091. TeLecraru Wires, Henri Adrien Bonneville, Piccadilly, London.— 
13th June, 1873. 
2164. Cyzinpers for Sream Exornes, Comer Thomas Colebrook, Islington, 
London.—20th June, 1873. 
-— my! _— Bin, Charles Farrow, Great Tower-street, London.—1l1th 
une, 
188]. Propucina Wuire Picments from Leap, Edward Milner, Spring- 
field, Warrington.—9tn June, 1876. 
2045. Locomotives, Edward Thomas Hughes, Chancery-lane, London.—- 
9th June, 1873, 
2053, Gatvanic Batrerigs, John Henry Sandy, Salisbury-street, Strand, 
London.—10th June, 1873. 
ast  eaieae Traps, Joshua Kidd, Leadenhall-street, London.—13th June, 
87 


ion 
2098. Governors for Stream Enoines, Hazelton Robson Robson, Glasgow. 
—13th June, 1873. 
"< a Water, Edward Evans, Seacombe, Chester.—18th June, 
873. 





Patents on which the Stamp Duty of £100 has been Paid. 
2443. Propuctne Wuitr Picments from Leap, John Gallemore Dale and 
Edwurd Milner, Warrington.—i6th August, 1869. 





Notices of Intention to Proceed with Patents. 
814. povrmam for Sanitary Purposes, Bonjamin Shaw, Hudders- 


315. Motive Power Enainez, Léon Gunzburger-Lévy, Boulevard St. Denis, 
Paris.— 26th January, 1876. 

871. Putiteys for VentTitators, &c., Bernard McEvoy, Greet.—20th 
January, 1876. 

$84. CarrtaGe Sprinc Heaps, Jonas Woodhead, Westholme-street, 
Bradford.—8lst January, 1876. 

415. Apvertisixa, Henry Jacob Herbert, Charterhouse-buildings, Gos- 
well-road, London. 

421. Preservation of TeLecRarPH Posts, George Tomlinson Bousfield, 
Sutton —A communication from Archinard and Socin. 

425. Borine Rock, John Henry a Lincoln’s-inn-fields, London.— 
—A communication from Alfred Brandt.—2nd February, 1876. 

436. Saves, George Hayter Chubb, St. Paul’s Church » London. 

437. Sawine MacuiNeERy, John Groves, jun., Springfield-mount, Dulwich. 
—8rd Februory, 1876. 

447. CONVERTIBLE Seats, William James Dale, Bury. 

452. Drawino or Tainninc Piants, John Mackie, Royal Insurance- 
buildings, Leeds, ; 

454. Woven Fasrics, Frank Wirth, Frankfort-on-the-Maine.—A commu- 
nication from Jules Carrey. 

456. Raisine Liquips, Frank Wirth, Frankfort-on-the-Maine.—A com- 
munication from Sig 

457. Wasuino Cray, &c., Samuel Johnsen, Wood-green. 

463. Copyine Picrures by Oxyuyprocen, &c., David Young, Swinton.— 
4th February, 1876. 

468. BLeacuina Corron on Bossins, &c, Charles Toussaint, St. Dié, 

ce. 


Vosges, F ran 

473, Stoppers for ArRaTED Water Botrves, Peter Barrie and William 
Samson, Dundee.—5th February, 1876. 

* * nm Macuings, John Phillips, Kennington.—7th February, 


496. Savina Fort, &c., William Robert Davison, Sunderland. 
509. MasHinc Grain, Heatine Water, &c., David Brodie, Puisley,—8th 


February, 1876. 
516, Taps, John Edward Dooley, Stockport. 
526. Preumatic Pistots, George Gibsun Bussey, Museum Works, Rye- 
lane, Peckhum.—9th February, 1876. 


530. bebe for Atrack and Derence, Taylor Shipiey Hunter, Glasgow 


shire, N.B. 

543. Fotpina Paper, William Conquest, Tudor-street, London.—A com- 
munication from Stephen ucker.—1l0th February, 1876. 

677. Sewino Macuines, Marshall Henry Pearson, Leed .—12th 


1876. 
595. Steam WuHistixs, George W! Ipswich —A communication from 
Christophe: 4 yn 1876. o 


609. Dri tag Powle Alexander, SoutLampton-buildings, 
4 EDGING, ‘ow 7m) - 
Lone Emil Kaselowsky.—15th February, 


London.—A communication 
6%. Steam Sreerine Excivms, Thomas Haig Sme' Claughton,—16th 
February, 1876. : mci 
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THE ENGINEER. 


June 16, 1876. 








= Warirr a Norman Charles Cooksan, Newcastle-upon-Tyne.—19th 

‘ebt wary, 

724. Secunixe Kwor Hawpies, Richard Robinson, jun., Great Western- 
terrace, Lendon.—21st February, 1876. ° 

745. Preventixve Insuny to Persons Learninec to Skate, George Ovid 
T Maida-vale, London. 

761. HTING Houses, &c., William Robert Lake, Southampt igs, 
London.—A communication from Cornelius Godfrey.—23rd February, 


1376. 

841. SampLe Exve topes, Edward Arden Makin, Charles Willoughby Lane 
Makin, and Benjamin Marcroft, Liverpool. 

843. Tetecrapny, Peter Jensen, Chancery-lane, London.—A communi- 
cation from Paul La Cour.—29th February, 1876. 

998. Lirt-socnTinG by Hann, Célestin Courtaud, Rue de Trévise, Paris. 
—B8th March, 1876. 

1021. Umpretias, &c., Emile Charageat, Boulevard St. Denis, Paris. 

1031. Hypraviic Eve ators, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Jacob Hahn.—9th March, 1876. 

1038. SuHowrne the Stare of Tine and Derru of Water at all Times, 
William Mellanby, Middlesbrough. —10th March, 1876. 

1144. Carpinc Mactiyes, Alexander Melville Clark, Chancery-lane, 
London.—A communication from William Calvert Bramwell. —16th 
March, 1876. 

1152. Sarery Va.ves, Martyn John Roberts, Bath.—17th March, 1876. 

12.2. Skates, William Phillips Thompson, Lord-street, Liverpool.—A 
communication from G. E. Berteaux, Alfred Bennington Sheraton, and 
James A. Whelpley.—24th March, 1876. 

1319. Lge Raitway Points, &c., Joseyh Smith, Wednesbury.—28¢h 
March, 1876 ad 

1544. Luseicatinc Axves, &c., Martyn John Roberts, Bath.—11th April, 
1876. 


1754. Excavatine, Frederic William Reeves and Frank Henry Beattie, 
Newport.—26th April, 1876. . 

1864. HypravuLic Governor, Thomas Temple, William Clark, and James 
Clark, Newcastle-upon-Tyne. 

1865. Foop and Drink, Arthur Lloyd, St. Paul’s-road, Camden-town, 
London,—3rd May, 1876. 

1875. Foop for Catrre, Germain Barbaudy, sen., Bordeaux, France.—4th 
May, 1876. 

1884. Cap Fare Inpicator, Marc Runkel, Golden-square, London. 

1893. Sewacr, Christopher Rawson, Victoria-chambers, and John William 
Slater, Tamworth-terrace, London. -5th May, 1876. 

1908. Tewpertna Guiass Borries, Charles Denton Abel, Southampton- 
buildings, London.—A communication from Francois Barthelemy 
Alfred Royer de la Bastie.—6th May, 1876. 

1974. RotLer Skates, John Wright Saunders, Hereford. 

1976. Compounpinc CaLves’-root Jetty, David Rees, Pontefract.—11th 
May, 1876. 

1996. Furnaces, William Bamford and George Taylor, Middleton. 

1998. TrEaTING Minera. O11s, Charles Humfrey, oe gf eed Chester. 

2006. Securine Knos Hanpies, Thomas Elsey, Great Portland-street, 
London.—12th May, 1876. 

“~ Wuere.s of Locomotives, &c., John Stephenson, East Mount-road, 

‘ork. 

2020. Paprr-cuttina Macuine, William Robert Lake, Southampton- 
buildings, London.—A communication from Preston Vanhorn and 
Charles Cranston.—13th May, 1876. 

2080. Sasu Fasteners, Nathan Thompson, Southampton-buildings, 
London.—16th May, 1876. 

2080. Portrication of Water, &c:, Gustav Bischof, Hart-street, Blooms- 
bury. London. 

2081. Gas Motor Exotnes, Charles Denton Abel, Southampt 
London.—A communication from Nicolaus August Otto. 
2088. Treatine Ores, Sir Josiah Mason, Erdington, and Alexander 

Parkes, Gravelly-hill, near Birmingham. 

2089. Evaporatine Liquips, Alexander Joseph Morison, Upper Norwood. 
—A communication from Francis John Morison.—l7th May, 1876. 

2119. CLocks, James Carpenter and George Martin, St. John-street-road, 
Clerkenwell, London. 

2123. Meat, &c., Ccrrixc Macutvery, William Henry Goodchild, New 
York, and Samuel Francis Hay, Metuchen, Middlesex, Jersey, U S.— 
19th May, 1876. 

2139. WrinoinG Rotiers, &c., Isaac Blue Harris, Castle Mills, Fountain- 
bridge. 2 

. Iron and Sree, Samuel Lioyd, Birmingham.—20th May, 1876. 

2165. Taste Forks and Spoons, Henry Edward Newton, Chancery-lane, 
London.--A communication from Brown and Brothers.—22nd May, 
1876. 

2187. Orcan, Charles Edward Herbert, Charlton.—24th May, 1878. 

2221. Lupaicatine Ons, Patrick Moir Crane, Manchester.—268h May, 
1876. 

2231. Writtne Desks, Francis Smith and James Smith, Berners-street, 
London.—A communication from William Stubbs Wooton.—27th May, 
1876. 

2299. Cigar Licuters, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Otis Wallace Boyden, Edwin Charles Burt, 
and Frank Benjamin Burt.—30th May, 1876. 

2321. Recisrertne Fares, William Robert Lake, Southampton-buildings, 
London.—A communication from Archibald Hance and William Hans 
Hornum.—lst June, 1876. * 

2331. Woop Screws, William Robert Lake, Southampt Zs, 
London.—A communication from Thomas James Sloan.—2ad June, 1876. 


All persons having an interest in opposing any one of such application, 
should leave particulars in writing of their objecti to such applicati 

at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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List of Specifications A during the week ending 
10th June, 1876. 

2757*, 6d.; 6d.; 3553, 10d.; 3502, 10d.; 3598, 7s. 6d.; 
8644, 1s. 6d; 3658, 10d.; 3605, 6d.; 4678, 18.; 3685, 6d.; 3700, 1s. 10d.; 
8702, 10d ; 8705, 8d.; 8709, 1s. 2d.; 3713, 10d.; 3715, 1s. 4d.; 3717, 1s. 4d.; 
; 8722, 10d.; 8730, Sd.; 3732, 10d.; 3733, 8d.; 3735, lud.; 3779, 10d.; 
.; 3789, 4d.; 3700, Is. 4d.; 379), 4d; 3795, 4d.; 3798, 4d.; 3800, 
4d.; 3801, 4d.; 3804, 4d.; 3807, 6d.; 3808, 4d ; 3800, 4d.; 3810, 4d.; 3812, 4d.; 
3813, 4d ; 3815, 4d ; 3816, 4d.; 3817, 4d.; 3824, 4d.; 3826, 4d.; 3829, 4d.; 
Be31, 4d; , 44; 3833, 4d.; 3834, 8d. b7, 4d.; 3839, 4d.; 3840, 8d.; 
B852, 4d; 3854, 4d.; 8856, 6d.; 3857, 4d.; 3858, 4d.; 3862, 4d., 3866, 4d. 


3550, 6d.; 3551, 

















«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exeeeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H Reader Lack, her Majesty's Patent-office, fouth- 
ampton-buildings, Chanvery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


4119. Recorpine Fares, 7. M. H. Flynn, Bessbrook.—Dated 27th Novem- 
ber, I875. 

Use of portable telltale, to be actuated by passengers. Application of 
telltale to movable step or treadle actuated by weight of passengers 
passing on such step. Improving ordinary telltales by the addition of a 
spring lever to be moved by hand or foot as the case may be. 

4120. Dressinc Stone, A. Dunlop, Glasgow, and W. Ree, Stonehouse.— 
Dated 2ith November, 1875. 

The features of novelty which constitute this invention are the several 
mprovements as set forth. 

4121. Treatwent or Wine, J. L. W. Thudichum, Pembroke-gardens, 
Kensington.— Dated 27th November, 1875. 

The features of novelty of this invention are as follows ;—The inventor 
ascertains the amount of sulphuric acid contained in the wine by chemical 
analysis in the manner well known in science. He then adds to the wine 
a quantity of tartrate of barium in the state of a very fine powder, or in 
the state of a freshly made precipitate ; or he adds to the wine a quantity 
of tartaric acid first, and a quantity of hydrated caustic baryta, dissolved 
in a minimum of hot water afterwards, sufficient in each case to precipi- 
tate nearly all the sulphuric acid, and a portion of the potash, and agitates 
the mixture in an apperatus which he has invented for that purpose. 
After the lapse ef a few days, he racks, decants, filters, or otherwise 
separates the clear wine from the precipitate. He then allows the wine 
to repose in a cool place for some time to enable it to deposit any surplus 
of tartar or bitartrate of potassium which it may contain. When clear, 
the wine is tested to prove that all the impurities have been removed, and 
that not a-trace of the agents employed in this removal has remained in 
the wine, excepting alone a small portion of tartaric acid. And he declares 
the effect of his discovery and invention to be that the wine treated 
this process is much improved in taste and flavour, that its colour is 
riper, and that it matures much better than wine not so treated, and that 
it has therefore a much greater money value than the impure wine con- 
taining the said impurities. And he further declares that by this rnethod 
the ordinary processes of fining wines by the blood of oxen and sheep, by 
whites of the eggs of birds, or by cows’ milk, or by Spanish earth, so 
ealled, or by isinglass or gelatine, or by dextrine and sulpburous acid or 
the fumes of sulphur burnt, all of which, though fining the wine, leave 
some of their soluble ingredients in the wine, and compromiee its quality, 
are made unnecessary and superfluous. And he further deciures that by 
these processes, the wines treated by them are made much more whole- 
some than they are in their ordinary impure state, and that therefore his 





At, 43 





and i will not be of advantage to persons using it 
for peck, bet will be et public wtitizy. . 
mn. Sat Sewack, J. Bannehr, Gray's-inn.—Dated 27th November, 


This invention has for its object to intercept urine with the smallest 
convenient admixture of water and other extraneous matters, and to 
intercept and treat the feces and other suspended matters ccntained in 
sewage. 

4125. Sreep Inpicators, &c., J. M. Napier, York-road, Lambeth.—Dated 
27th November, 1875. 

For these purposes the machinery causes fluid to rotate, paved caus- 
ing it to rise in a tube whose lower end dips iutoit. The height the fluid 
rises in the tube denends on the speed of rotation. 
4126. Porirication or Gas, J. M. Butt, Kungsholm, and J. Herring, New- 
market,—Dated 27th November, 1875. 

The ob’ of this invention is the improvement of apparatus whereby 

may be more completely purified, and is specially designed for wash- 
4 coudensed gases in the crude state with alkaline solutions, or may be 
used to wash gas after it has passed the ordinary course of purifi- 
cation. It consists of a series of separate compartments placed above each 
other, each compartment containing a regulated depth of alkaline or 
other solution, the ey entering the bottom compartment by one or more 
inlet pipes is brought into contact with a longitudinal division te 
= below bg level of the erg a a er etaae to w A # a 
submerged , BO t the ter pass! throug! eC 
perforated dlvisien plate is driven to the other side of the washer under 
the submerged plate, and into the other compartments in their order. 
The perforations in the longitudinal plates are preferably made of a 
ci r shape of about one-quarter of an inch more or less in diameter, so 
as to break up the gas into as many separate streamsas possible, and are 
so placed that the aggregate area of the perforations shall more than equal 
the area of the inlet or outlet pipes. The liquor used in the washer enters 
at the top compartment, and passing through it flows through a regulated 
valve into a bent sealed tube connected with the second compartment, 
and in the same manner to the bottom compartment. To render the 
action of po ppg fully effective, two or more washers may be con- 
nected and so as to insure the more complete removal of all impuri- 
ties from the gas. 
4128. Governors ror Compounp Enoines, G. 7. Bennett, Liverpool. 
—Dated 29th November, 1875. 

This provisional specification describes several modes of governing com- 
pound engines, all of them based on the idea of not merely cutting off 
the steam from the high-pressure cylinder only, but if requisite cutting 
off the steam from the low-pressure cylinder and d n i 
= even as a last resuurce letting steam into the vacuum side of the 
piston. 

4129. Improvep TexTiLe Faprics, J. Sharp, Pickle Bridge.—Dated 29th 
November, 1875. 

In the production or facture of this fabric the inventor uses silk 
noil, or refuse of silk, or yarn spun from such noil, which contains a large 
quantity of gum, dirt, and vegetable matter known as burr. The gum 
and dirt he dissolves and removes by scouring with suap and alkalies, and 
destroys the vegetable matter by means of acids, Yarn thus prepared he 
uses for weft with warp of either worsted, cotton, or other suitable 
fibrous substances, which are woven in the ordinary manner. 

4131. Brooms anp Brusues, C. Richardson, Birmingham.—Dated 29th 
November, 1875. 

This invention consists in securing the bunches or bundles of bristles 
or fibres side by side in a flexible tape or ribbon woven upon the said 
bunches or bundles, the said tape or ribbon and bristles or fibres being 
made into brooms or brushes by coiling or wrapping the tape or ribbon 
around the edge of the stock or board of the broom or jbrush, and fixing 
the said tape by tacks, one or more tacks being driven through each 
bunch or bundle of bristles. The weaving of the tape and the securing 
of the bristles in the woven tape are affected in a ribbon loom, the weft 
of oe tape being formed of a thin wire and the warp of strong threads 
or twine. 


4132. Wick.ess Burner, J. Horne, Kingsland.—Dated 29th November, 
1875. 








This burner consists of a brass tube, on one end of which isa tap which 
screws on to another tube or pipe from a lamp or any other container of 
the mineral oil or spirit to be burned ; from this tap is alength of brass 
tube screwed on to the burner, which may be made of any metal, and 
turned either upwards or downwards, anu made of ary shape, and which 
will have one or more holes for the burning of the gas. Immediately 
behind this hole or holes is a metal shade which expands the flame, and 
against which the light issues, and becomiog heated vaporises the oil and 
draws the flame upwards, and the oil mixing with the air causes a white 
light to burn freely. On the burner is also fitted a regulator in any posi- 
tion, which while regulating the tlame of the mineral oil or spirit, also 
regulates the size of the light or turns it out entirely. He places inside 
the tube or burner a small stuffing of cotton wool or silk or hair or other 
suitable material, which stops the too quick flame and stops an impurity 
coming up the very fine holes from which the gas issues. 

4133. Locks, J. Clark and BE. Hales, Lancaster-street, Wandsworth.—Dated 
29th November, 1875. 

Fixing slam locks wholly outside carriage and ogmer doors, making 
latch springs unbreakable when in use. 
si. MacdINE FOR PrintinG, J. Hummerston, Leeds.— Dated 29th Novem- 

, 1875, 

A sheet is made to travel over a table, the required tension being pro- 
duced by screws. Toa beam acarrier is attached carrying the pattern. 
Reciprocating motion it given tothe beam. Colour is deposited on sliding 
table and the material to be coloured is mounted in bearings in frame- 
work and drawn therefrom by friction rollers. Colouring matter may be 
supplied by a hopper. 


10s. Trousers, T. D. T. Sparrow, Piccadilly.—Dated 29th November, 
875. 


This invention relates to opening and closing that part of the trouser 
which is opened from the waist to the fork technically called the tly 
front automatically, thereby dispensing with buttons and altogether 
avoiding the unsightly appearance caused by the forgetfulness of tho 
wearer in fastening the buttons now used for that purpose, 

4136. Makino Cicarettes, A. W. Pope, Boston, Massachusetts.—Dated 
29th November, 1875. 

For this purpose two jaws are connected together by pin joint. One of 
these jaws has mounted therein a roller, and in the other is a curved 
shelf or tray, and around the roller and the tray or shelf an endless belt 
is passed. 

4137. Lames anp Lamp Stoves, E. A. Rippingille, Birminghaw.—Dated 
29th November, 1875. 

The invention relates to lamps for lighting and heating, and consists 
in various improvements in lamps and lamp stoves whereby they are 
rendered much more reliable and effective than as heretofore con- 
structed, 

4138. ArtiriciAL Purrunine, A. M. Clark, Chancery-lane.—Dated 29th 
November, 1875. 

Artificial purpurine is produced, First, by the transformation of the 
nitro-derivatives of artificial or natural alizarine by the action of sul- 
phuric acid concentrated by heat. Secondly, by the transformation of 
the oxychloric derivates of alizarine under the same conditions. Inter- 
mediate compounds are also formed in these reactions, suitable for use 
both in dyeing and printing. 

610}. Suave, A, M. Clark, Chancery-lane.—Dated 29th November, 
oa. 


This invention consists, First, in severing the planks transversely, 
without materially distorting their form, from rods or bars of a diameter 
equal or about equal to that of the inscribed circle of « cross section of the 
nut to be made ; Secondly, inclosing the same in aclose die or box corre- 
sponding in transverse section to the shape of the nut to be made ; Thirdly 
in expanding the same by end compression so as to fill the die; and 
Fourthly, punching the eye in the axial line of the blank. 

4140. MILLs, S. Corbett, Wellington.—Dated 30th November, 1875. 

One part of this invention consists in feeding the material to be ground 
through rectangular vpenings made in the fixed back, grinding plate, or 
surface and frame of the mill, instead of through the centre or eye of the 
plate or surface as usu. By this arrangement the material is fed to 
those parts of the movable plate travelling at a quicker speed than those 
parts near the centre of the plate, and the material is rapidly broken up. 
Another part consists in providing the feeding spout of the mill with a 
loose plate or screen for screening the material to be ground of pieces of 
iron, stones, straw, or sticks, and thereby preventing the chokiug or 
njuring of the mill. The feeding trough is worked by an eccentric or 
cam on the driving shaft. Another a ists of a mill i lof 
two grooved or fluted burrels or cylinders, one barrel travelling at a 
quicker speed than the other, so that the barrels have a wrenching or 
shearing action upon the beans or grain, instead of a squeezing action as 
usu 
4141. Bricks, C. Emmet, Leeds.—Dated 30th November, 1875. 

A metal disc is provided with holes or moulds corresponding in shape 
with articles to be formed, intermittent rotary motion being conveyed by 
drag, bar, or rod, a check arrangement preventing the disc being dragged 
too far. Each hole is fed from hopper ani the contents of hole are rammed 
or pressed, and the pressed brick or other form pushed out on to a 
travelling sheet. 

4142. Boor-rrers, J. Blakev, Leeds.—Dated 20th November, 1875. 
_ The invettor constructs his boot tree similar to the wood ones already 
in use, but he uses metal in place of wood for the front and back ; these 








metal portions are made hollow. Healso raises the front part of the tree 


4143. Boats anp Rarts, C. L. Cunningham, Hailsham.—Dated 30th 
November, 1875. 

These improvements in life-boats consist in constructing them on 
improved lines and attaching to the deck safety wings, which extendand 
prevent the boat turning over in a heavy sea. 

4144 Castine Sree rm INcor Movutps, C. J. Copeland, Barrow-in- 
Furness.— Dated 30th November, 1875. 

Applying lever or other to stopper plate on the top of ingot 
mould to increase the density of the fluid steel therein. 

4145. Reveasino Surps’ Boats, J. Leeman, Aberdeen.—Dated 30th Novem- 


, 1875. 5 
The object of the invention is to effect the ont celoneing of ships’ boats 
from their suspending means on their being waterborne. For this erareese 
the hooks or connections in the boat for connection with the sus: g 
tackle are applied to or actuated by an axis or axes or are 
simultaneously operated by a weight or weights with a tendency to 
release the boat from its suspending tuckles. This bm sae ay is 
counteracted by the friction arising from the weight of suspended 
boat, but as soon as the boat is waterborne the connections simultane- 
ously are released. The connections may be locked or released by hand. 


4146. Sewino Macuines, W. Webster, San Francisco.—Dated 30th Novem- 
75, 


This invention relates to sewing machines used for heavy coarse work 
and known as bag machines. The object of this invention is to produce 
a machine capable of sewing very heavy and coarse material, and of 
making a strong stitch with a single thread or twine. 

4147. Oreratiwe Sewine Macuines, A. M. Clark, Chancery-lane.—-Date 
80th November, 1875. 

The invention consists in the employment of a belt tightener and brake 
ee oe between a driving shaft common to a number of machines 
and the main shaft of each machine, whereby any one may be driven at 
the speed desired, or gradually or suddenly stopped or started withou t 
affecting the motion of the remainder. 

4149. Pires ror Smoxine, L. Blumfeld, London.—Dated 1st December, 187 5. 

Movable slotted guides or plates, secured at one end to the mouth- 
piece, travel or slide along the lower part of the stem, and are guided in 
their travel by pins, studs, or screws on such stem, When the mou th- 
piece is withdrawn from tae stem for pu of cleaning or otherw ire, 
it is held by the movable slotted guides or plates which depend from the 
studs or screws on the stem. 

4150. Cues, J. C. Mewburn, Fleet-street.— Dated 1st December, 1875, 

This provisional specification describes the manufacture of cues from 
metal tubes and a mode of increasing or diminishing the weight of the 
cue at either or both ends by increasing or diminishing the number of a 
set of lead discs enclosed in the tube at or near the ends. 

4151. Fiyine Macuineg, J. K. Smythies, Belsize Park.—Dated 1st December, 
1875. 

The inventor constructs a boiler so that its power to generate steam 
shall be great compared with its weight and that of the required amount 
of water contained in it, and condeuse all the exhaust steam and return 
it as water into the boiler as fast as it is formed to keep the water in the 
boiler at a tant and small t, and by a single engine or cylinder 
working like a steam hammer without a crank or fly wheel he causes 
structures like wings attached to the frame of the engine to flap like the 
wings of a bird and thus to raise and drive through the air the who'e 
machine and any seats or carriages attached to it without any light gas 
or hot air to give it buoyancy. Ihe novelty of the invention consists in 
making a steam engine fly. 

4152. Wirine Bonner Snares, G. Stubbs and F. R. Palmer, Bridgewate - 
square. —Dated lst December, 1875. 

The improvement consists principally in the wiring and binding of hat 
and bonnet shapes or foundations by the use of the sewing mechine by 
using an ordinary Boston guide or feeder, and binding the edges with silk 
or cotton or other suitable materials. 

4153. Printinc on Guass, B. Hunt, Lincoln’s-inn.— Dated 1st December, 
1875. 





These improvements are designed to eftect the printing of uniform im- 
pressions on flat sheets of common glass without danger of breaking the 
same. This invention consists in placing on the bed of the printing press 
a sheet of pasteboard or other suitable material upon the upper surface of 
which are secured a series of small elastic pads, and in using a flat print- 
ing bleck which may be nade of wood mounted with such characters in 
relief as the design to be printed on the glass may require, the printing 
surfaces being ot elastic material, and in using an upper sheet of paste- 
board or other equivalent material to the under side ot which are secured 
elastic pads similar to those on the first-mentioned sheet. In using these 
appliances the printing block is placed on the pads of the under sheet 
which rests on the bed of the press, and the upper sheet with its pads is 
attached to the platen of the press, the printing surface of the block is 
inked as ordinarily, and upon the inked surface the sheet of glass is placed 
and the platen is applied and has the requisite pressure imparted to it. 
Any ordinary printing press may be used in connection with the above 
described appliances, 

4154. Winvows, @. Eyre, Codnor.—Dated 1st December, 1875. 

This invention mainly consists in securing a plate to the casement or 
fan-light, to which is jointed an arm, the other end of said arm being 
jointed to another arm which is supported by a bracket fixed to the frame 
of the window ; to the opposite end of this latter arm is secured a quad- 
rant. At the lower part of the frame of the window the inventor fixes a 
plate from which a pin projects. A slotted arm takes into this pin, said 
arm having a rack into which gears a small pinion wheel, connected with 
which is a lever or handle. The whole being secured by screw or nut 
to the plate. The slotted rack is secured toa rod which at its opposite 
end is formed as a rack, or same may be secured thereto, said rack taking 
into the quadrant before mentioned. 

4155. Exp.osive Compounps, W. Morgan-Brown, Southampton-buildings, 
—Dated 1st December, 1875. 

This explosive is composed of finely powdered picric acid, nitrate of 
potash, nitrate of sodium, flour of sulphur, mixed with wet sawdust and 
then dried, 


4156. Harmonivms, P. A. Claude, Euston-roa’.—Dated ‘1st December, 
1875. 


In this invention the inventor does away with the air chamber below 
the reed pans and connects these pans directly with the air reservoir. 
4157. Wueetparrows, J. H. Johnson, Lincoln's-inn-slelds.—Dated 1st 

December, 1875. 

This new invention relates to the construction of wheelbarrows in 
general and has reference particularly to a new arrangement of tipping 
body or box adapted for the surface of blast furnaces, mines, charcoal 
burners’ kilns, and for other purposes for which wheelbarrows are emi- 
ployed. 

4158. Rotter Skates, [J. Haworth, Manchester.—Dated 1st December, 
1875. 


In roller skates of the ordinary construction, no provision is made for 
arresting the forward motion of the skater. Now this invention consists 
in applying a skid or brake under the heel of the skate, which skid 
= —— can be brought against the floor by slightly raising the front 
of the foot. 


4159. Wanrenovse Hoists or Cranes, J. Barker, J. Barker, and T. Barker, 
Oldham.—Dated 1st December, 1875. 

The improvements consist in making the carriage of the hoist or crane 
with two pairs of guide rollers running on a horizontal or inclined beam 
and with two guide pulleys for the lifting chain or rope which passes 
under a snatch block. The carriage is moved to and fro along the beam 
by a chain passing over a toothed pulley, which is turned round in con- 
trary directions by a friction pulley. 

4161. Breecn-Loapine OrpNance, A, Noble, Newcastle-upon-Tyne.—Dated 
1st December, 1875. ‘ . wh 

According to this provisional specification an elastic metallic cup is 
employed as a gascheck. The base of the cuparound its periphery is not 
in contact with the face which supports the cup, so that when the explo- 
sion takes place the base of the cup is distorted in such manner as to force 
the rim or lip of the cup into close contact with the surrounding surface. 
The distortion is not so great but that after the explosion the cup may 
regain its normal form. 

4162. Curomates, J. Townsend, Glasgow.—Dated 2nd December, 1875. 

This invention has for its object to improve and render less costly the 
processes employed in making chromates, and consists essentially in 
using a mixture of lime and magnesia, or of their carbonates in i) 
in which hitherto lime has been used alone or along with other sub- 
stances. 

4163. Potato Diccrrs, L. A. Aspinwall, Albany, New York.—Dated 2nd 
December, 1875. 

The features of novelty which constitute this invention are :—Tho 
employment of a compound separator consisting of two sets or series of 
corrugated discs, one set revolving within the other and at a higher 
speed, in combination with teeth or projections provided to prevent 
clogging or choking of the inner separator. 

SUES. Sam Pciieys, J. F. Meakin, Baker-street—Dated 2nd December, 
Bio. 

The frames of the pulleys are so constructed that holes can be bored 
through the face plate and through the bushes ; also which said bushes 
are made purposely different from all others, so that oil can be readily 
applied to the roots of the axles, and the said axles cannot be impeded in 
their working by contact with the pulley stile on account of their not 
quite reaching the outside of the bushes. 


4165. Compinine Saccnartne Liquips with SvuLpHUROoUS AcID Gas, 





by means of a screw with a large head in order to fill any size of boot, 


C.J. True, George Town, British Guiana.—Dated 2nd December, 1875. 
This provisional specification describes an apparatus for breaking up or 
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subdividing the juice ’or liquid in the case through which it flows and to 
which be Be is ene, and the leading feature of such apparatus is a 
seri 


es of com a sort of 
skeleton rotati: the juice and throw 


fugally side su 

while the gas issues through the perforations of the pipes. and inter- 

mingling with the subdivided juice combines with and oy ick. 

it. Another feature is the combination of an engine with the apparatus, 

so that the drum is driven directly therefrom instead of by a belt as has 

been usual in apparatus of this description. 

4166. Tunnettinc Macuinery, F. BE. B. Beaumont, Victoria-street.— 
Dated 2nd December, 1875. 

According to this invention a revolving borehead carries a number of 
steel cutters arranged in steps receding on each side from the centre, so 
that when it is brought against the face of a soft stratum, such as chalk, 
and rotated, each cutter will scrape away the face of the chalk in the form 
of a circular ledge somewhat in advance of the next cutter outside it. 
The is constructed in the shape of two or moreradial arms which 
as they rotate allew time between the photage of each arm for the removal 
. of the debris; the borehead may consist of separate parts revolving at 
different speeds, 


4167. CLeaninc Cigar Tuves, H. A. Reinhold, Woolwich.—Dated 2nd 
December, 187. 


This invention consists of a thin metal rod or wire having a portion at 
one end made flat, oval, rectangular, or triangular, such portion being 
twisted axially so as to form a double, quadruple, or triple screw thread or 

piral, the edges of which form the scrapers or cleaners for removing the 
eposit from the stems and plugs of smoking pipes or cigar tubes. 


4168. Creansina WooL, A. Lord, Blandford-square.—Dated 2nd December, 


1875. 

The novelty of this invention consists in so treating wool as to obtain 
from it the grease and other matters which it contains in their natural 
state, and without the intervention of water and unaffected by chemical 
action, and in the special mode by which this is accomplished. 

4169. SeLr-actinc CoupLines For Rartway Carriages, R. Kilburn, J. 
G. Kilburn, EB. Greenwood, Pendleton, and F, Rigby, Salford.—Dated 
Qnd December, 1875. - 

The inventor's improved couplings consist of a hook and incline at the 
end of the ordinary draw bar and of a cross shaft passing through the 
draw bar extending on each side to near the buffers, each end of the cross 
shaft being vided with a handle. To this shaft is hinged a bridle 
which is held in a horizontal position by a stop pin. 

4170. Grixpinc Potrery Marteriats, W. Boulton, Burslem.—Dated 2nd 
December, 1875. 5 

These improvements are designed to cause the materials to be ground 
or pulverised to get more quickly between the stones, and consequently 
tobe treated in less time and with a less expenditure of power than 
hitherto. One modlfication consists in the use of three small grinding 
pans cuenged in the shape of a trefoil, and of revolving arms running in 
opposite directions ‘and which effectually break up the flow of the 
material; a Second modification consists in arranging the centres of the 
sets of arms and in fixing the latter so as to cause the grinders to follow 
in each other’s course; a Third improvement consists in the provision of 
means for impeding the flow of the material; a Fourth improvement 
consists in removing the skirting between two pans as hitherto used, and 
in converting them into a double pan; a Fifth improvement consists in 
the employment of small round “‘ mullers” driven before the arms as at 
present used ; a Sixth improvement consists in paving the bottom of the 
pan with earthenware of a vitreous nature, either in a flat state or with 
grooves formed round it, and in using ‘‘ mullers” to run round in the 
grooves over which they are driven by the said arms ; a Seventh improve- 
ment consists in the use of rollers running on a flat surface; and an 
Eighth improvement consists in concaving the bottom of the pan. 


4171. Topacco Pirss, 7. M. Goring, Sherwood-street.—Dated {nd December, 
1875. 


A screw jointed recess is described formed in the stem or other suitable 
part of the pipe, such recess being provided with a piece of sponge which 
acts as an absorbent of the oil of the tobacco, and thereby prevents its 
creating any nausea on the palate of the smoker. 


4172. Rotter SKartes, A. Todd, Birmingham.—Dated 2nd December, 
187. 


5. 
According to this invention a pair of rollers is mounted and works at 
each end of the clog or base of the skate, each pair of rollers being carried 

y an arm turning on a hemi-spherical centre, and this arm supports a 
forked bracket in which the axis of the roller works. The arm described 
has at its’ ends anti-friction rollers which bear on a metal plate on the 
underside of the skate. A strong spring with a V-shaped end fits upon a 
V-shaped bar on the arm described, and when the said arm is turned in 
either direction through a small angle the spring is raised and tends to 
bring back the arm and bracket on it to their normal positions, A rod 
fixed ndicularly on the underside of the skate and near the centre 
on which the arm turns takes into a slot in a small arm onthe axis of 
the rollers. When by the pressure of the foot to the right or left, one of 
the rollers is pressed upon the floor with greater pressure than the other, 
the arm carrying the bracket and rollers turns through a small angle 
and takes a slightly oblique position and the required inclination of the 
axes of the pairs of rollers is produced necessary to cause the skate to 
move in the desired curve. The rollers are made uf a tire and a strong 
flat band of steel coiled into the form of a volute, the inner end of the 
spring being secured to the axles and the outer end to the tire. 

4173. Pianine Stone, B. J. Brearley, St. Helens, and G. H. Marsden, 
Holmfirth.—Dated 2nd December, 1875. 

The object of this is to face or tool stone, or to produce the same 
appearance upon the face or surface of stone as would be produced by 
hand in the process generally known us tooling, by which stone is faced 
with minute corrugati prod a smooth surface like planing. 
4174. CarriaGeEs ror Recetvine Cray Retorts, W. D. Cliff, Wortley.— 

Dated 2nd December, 1875. 

The invention consists in so constructing the carriage that the top of 
the same, which is properly supported and guided, is capable of being 
raised and lowered at pleasure, : 
4175. Woopen Buriat Cases, H. Jones, Aberffraw, North Wales,—Dat 

2nd December, 1875. 

The case or casket is made of wood by machinery, the top being dome- 
shaped with glass inserted to show the face of the corpse, the sides are 
solid and bent, the corners round, the whole lded and polished 
glossed, or jay d, ory ed with cloth or other material, 
4176. Waterproorine Fasrics, € Clamond, Boulevard Courcelles, Paris. 

—Dated 2nd December, 1875. 

This consists in steeping the material, say fabric, in a bath composed 
of paraffine dissolved in sulphuret of carbon, light oils of petroleum or 
benzine or other dissolvant, passing the material ne rollers to 
express the excess of liquid, and ultimately into a drying chamber. 
4177. Dyeinc, M. F. Anderson and A, Rotherham, Coventry.—Dated Ind 

December, 1875. 

According to this provisional specification gelatine or glue is mixed 
with aniline and other dyes, also with solutions used for weighting 
silk, and for imparting to silk and cotton an insoluble waterproof gloss. 
4178. Pins, Comes, Gitts, AND Fatiers, 7. R. Harding and T. W. 

Harding, Leeds.—Dated 2nd December, 1875. 

This invention consists, First, in improved machinery for the manu- 
facture of the pins used in combs, gills, &c. Before the grinding process 
the wire from which the pins are to be ground is cut up from the ring 
into lengths and straightened. The invention consists in an improve 
machine for performing this operati The hine is fitted with 
polishing apparatus which may be used either se tely or in conjune- 
tion with the cutting arrangement. The wire is taken from a winsel and 

d over four revolving buffs or polishing wheels in such a way as that 
the four quarters of its circumference are acted on and polished or 
cleaned in succession. The cleaned wire passes from the buffs through 
straightened pegs or rollers to a pair of actuated rolls which draw it 
forward and submit it to the action of a eine hme by which it is 
divided into lengths which fall into a hopper. e polishing apparatus 
may be used alone, an ord block or winder serving to draw the wire 
over the buffs. The machine is suitable for pol g wire for other 
purposes. The invention consists further in an improved machine for 
drilling cireular combs. The circle comb to be operated upon is fixed in 
such a way that it projects over a face Ww so as to permit of drilling 
heads being adapted on both sides to drill into the back and front of the 
brass at the same time. The drills are moved by a cam and ween AY 

8 y 














the kind of work to be done. This cam may move the drill 
forward into the comb and out again, or the cam may be in steps allowin; 
the drill to penetrate a certain distance, come out again to clear itsel 
penetrate a little deeper, come out again, and so on till the hole is drilled 
through. The cams are so arranged that though the drills may enter 
imult ly from opposite sides, yet when acting on the same hole a 
slight lead is given in one of the cams, so that the drills may perforate in 
sion without actually coming into contact. Means are provided for 
moving on the circle plate at the proper times the distance required from 
hole to hole. Oblong holes may be luced. The improvements consist 
further in an improved machine for drilling gills. The gill stocks may be 
cast singly or preferably in lengths to be afterwards divided, or lengths 
of volte or drawn brass may be used. The stocks are firmly held between 
rollers, and they are moved forward the require: pitch between each 
hole by the action of a worm working intoa wheel counected with one of 
each pair of rollers. Ona slide in front of the rollers are mounted two 
drilling heads, one drills the lower row in the gill stock, the other the 
up row. The im ements consist further in another self-acting 
drilling machine for gills. In this machine the drilling heads are moved, 
the required distance after each hole has been drilled, and having reached 











the end of the row are brought back to the starting point on 
another gill stock, which in the interval bas by means of a ratchet or 
erwise been brought into tion, or the drilling heads ixstead of 
being brought back at once to the starting point are made to move back- 
ward in the same pitch as their forward movement, at the moment of 
the reversal of their motion the gill stocks are moved on by a ratchet 
arrangement or otherwise, so as to submit a different row or atock to the 
drills. By various adaptations this machine is made suitable for drilling 
poreupines, gill combs, hackles, 4c. The invention consists further in a 
machine for drilling fallers in which the drills act simultaneously on 
opposite sides of the fallers. The pressure with which the drills are 
kept up to their work is Med by weights or springs. The invention 
consists further in making fallers with slight projections or seatings when 
the fallers are to be used with gill stocks. 
4179. ExpLosive Compounns, H. E, Newton, Chancery-lane.—Dated 2nd 
December, 1875, 

The object of this invention is to convert at the ordinary temperature 
liquid explosive substances, such as nitroglycerine, or the nitrates of 
methyle, ethyle, and amyle, and nitro-benzine, into a viscid or pasty 
state. To this end these substances are. incorporated with another 
substance which is capable of pe ectper or thickening them, and a 
substance is chosen by preference which detract little or nothing from 
their explosive force. 

4180. Removinc Oxstructions From Raitway Pornts, J. Brierley, 
F. W. Brierley, and W. W. Brierley, Kilburn.—Dated 2nd Decener, 


1875. 
The object of this invention is to remove from open switches any 
ghoteneione which may have been placed between them and the main 
e iS. . 
4181. Exsrowertine Macuines, J. McGeorge, Salford.—Dated 2nd Decem- 
ter, 1875. 
This invention refers to the Bonnaz machine, and consists in an 
arrangement for feeding the material by mechanical means. 
4184. Sream Enoines ror Tow1na, F. W. Crohn, Greenwich.—Dated 3rd 
December, 1875. 


This provisional specification describes expansion gear which is especially 
applicable. to engines so constructed that they can be readily uncoupled in 
order to drive either paddle-wheel independently of the other. He 
mounts a cut-off slide on the back of the main slide, and connects the 
cut-off slide with an arm upon a rocking shaft, having another arm from 
which a connecting rod passes to a slotted link, and this end of the con- 
necting rod can be placed at any point in the length of ihe link. The 
link is jointed at one end to the eccentric rod of an eccentric provided to 
control the cut-off slide, and at the other end the link is jointed to a rod 
ema an arm on the rocking shaft, which actuates the main slide 
valve, 

4185. Furnace Bars, W. Fialay, Redhill.—Dated 8rd December, 1875. 

This invention relates to an improved fire-bar made with a thig flat 
horizontal plate, having air openings rapidly increasing ia breadth or 
diameter from the top to the bottom, and a central vertical longitudinal 

kets at 


is fixed to one edge of the glove or article is a stud or over which the 
hole in the other edge of the glove or article is passe ne when the top 
plate is shut down, a de: ion or seat in its underside takes upon the 
top of the stud or peg on the bottom plate and the two edges of the 
article are fastened ther. The top plate carries the middle knuckle 
of the hinge joint, and the bottom plate, the outer knuckles of the hinge 
joint and the @ spring are from a steel or elastic metal plate. 
4205. Suors ror Horses, FE. and E. Price, Birmingham.—Dated 4th 
December, 1876 a : F 


A ‘ 
According to this invention the bar iron from which the shoes are made 
is nearly as deep as broad, and the upper face which is presented to the 
hoof is inclined to reduce the pressure of the boot on the sole. The sides 
of the bar are slightly inclined to the bottom face, so that in the finished 
horse shoe the base of the shoe in contact with the hoof-slightly over- 
eo treading face of the shoe. The lower or treading face of the 
bar a V groove in it, the wide end of the ve being nearest the side 
forming the inside of the shoe. One side of the ve is inclined and 
the other mdicular to the bottom face of the shoe. Shoes made from 
bars of the kind described prevent the slipping of the horse ; they do 
not pick up stones, wear long, and make little noise. 
beg orp Hors, F. 7. Turner, Kenninghall.—Dated 6th December, 
5 

In carrying out this invention a rack is fixed to the frame of the hoc 
near each end of the iron var from which the beam is suspended, and 
into these racks gear pinions fixed on the said bar. A worm wheel and 
worm are also fixed to the said bar, the worm being drive: by a hand 
wheel placed in the centre of the stee.ing apparatus, 

4213. Meratiic Frames ror Ratway Cars, B. J. Lamothe, New Yor. 
Dated 6th December, 1875. 

The metal frame is of tubes crossing each other, the ranges of tub 
are bound at the intersections by wrought iron bands, The end plates of 
the platform are perforated, the tubes through and are spread, the 
draught bar passes Spreugh the end plate and has a spring made of a coil 
of steel wire or bands. e transom beam is hollow, and the tubes 
across through the metal. The frame of the upper works is provided 
with connecting blocks, through which the tubes or r 3 these 
converge towards the top, but the blocks are held firmly by the holes in 
them being parallel. The flooring of wood is between ribs bent up in a 
metal plate. The enclosure of the frame is sheet metal, its edges being 
—- in grooves, in tubes, or cases outside of the vertical tubes or 
rods, 


re aaa Liquips, R. Rendle, Camden Town.—Dated 6th December, 


Manufacture and use of an improved bottling tap constructed with 
knuckle joint and three bottle tubes within each other, the innermost an 
air tube, the middle a liquid tube, and the outer a shield or carrying tube 
furnished with a nut and washer adjustm nt to fit the neck of the bottle; 
also an air chamber and outlet with plunger and dises working therein. 
Arranging stands with forked receptacles for receiving and holding bottle. 
4278. Cast Pea Pires, 8. Roberts, West Bromwich.—Dated 9th 





web beneath, plate and web being strongly supported by b 
intervals. This invention also relvtes to an ane carrying bar, made 
with openings, through which the ashes from the fuel drop freely into the 
ashpit Tone and which permit a uniform and constant admission of air, 
no matter how many lengths of fire-bars are used in the furnace, 

4186. Lime Kinss, W. Finlay, Redhill.—Dated 8rd December, 1875. 

This invention consistsin constructing the throat of a lime kiln, or 
analogous kiln or furnace, with a dead plate or hearth, in lieu of extend- 
ing the fire-bars into the throat, as in ordinary kilns. Also in the use, in 
combination with the dead plate of a drop arch, with or without a recess 
or recesses against which to bank the small coal in filling the throat 
of the kiln. 

4187. Fitiinc Servs, D. Henderson, Birkenhead.—Dated 8rd December, 
7 


ao. 

This provisional specification describes a machine composed of a hori- 
zontal cylinder, situated at the bottom of a hopper, and formed with a 
longitudinal recess. iow and contiguous to the cylinder is a series of 
shoots or tubes. The seed supplied to the hopper fills the recess in the 
cylinder, and by giving a rocking axial motion to the cylinder the con- 
tents of the recess are emptied into the shoots and run down into pockets 
placed on their wer ends. Ot the return of the cylinder the recess 
again fills ready for the nex:t operation. 

4191. Movutpine Bricks, J. Craven and B. Craven, Wakefield.—Dated 8rd 
December, 1875. 

This invention relates to machinery or apparatus to be employed for 
moulding bricks, tiles, and other similar articles, from semi-dry clay or 
other suitable material, and ists of a peculiar construction and 
arrang’ t of hereby the clay or other material is automatically 
fed into the mould, and Pp d therein between an upper and a lower 
piston in such a manner as to expel the confined air from the clay and 
release the latter from adhesion to the upper piston, the bricks or other 
articles so formed being finally delivered from the mould in a finished 
state, ready to be dried or baked. 

4194. Dry Crosets, D. Johneon, Glasgow.—Dated 3rd December, 1875. 

This invention consists essentially of anew mode and means of drawing 
out and distributing the earth or other absorbent from the spout at the 
bottom of the hopper, and ong it over the soil in the removable pan 
after each use of the closet, and by the slight rising and depression of the 
seat ; all by an arrangement or set of duplex levers fulcrumed on fixed 
studs on the opposite inner sides of the box of the closet. The back 
lever of each set is in the form of a bell crank, with the long vertical 
arm connected at top to the front sides of the earth-removing shovel or 
excavator, and a short horizontal entally toothed arm projectin 
towards the front and geared into the longer arm of a straight ota 
beam or two-armed lever fulcrumed on the same horizon lane as the 
bell crank levers near the bottom of the sides of the box, and having the 
short front arms coupled to the lower ends of two vertical reciprocatin; 
rods, with ing screw studs in their upper ends, on which the seat 
rests at both sides, so that each time the closet is used, and the seat 
pressed down, these vertical rods press down the front end of the hori- 
zontal lever and raise the heavy segmental arms of both levers, so as to 
push the excavator into the spout and earth at the bottom of the hopper, 
and, when the person rises, the seat is raised by the heavy weight of or 
on the horizontal segmental arms of the levers, so as to draw out the 
excavator with a layer of the earth and distribute it over its front edge 
and through holes in it over the soil in the pan each time the closet is 
used. 

4195. Woov-currina Macuinery, R. Carter, Bradford. — Dated 4th 
December, 1875. 

This invention relates to bys rare et A used for joinery purposes, such as 
morticing and cutting away the treads and rieers of staircase strings. A 
machine is employed constructed with a lifting and lowering pple, on 
which is fitted a slide, worked by a screw and gear, and on which is fixed 
a boss having a screw, to which is fitted a ree? piece for fixing the 
wood to be morticed; on the top of the slide is fitted an independent 
table, having slides actuated by gear for cutting away the w of the 
treads and risers ; the spindle in which is fitted the bit revolves and has 
a lifting and lowering motion. The bit is of improved construction, and 
made of steel, formed with four, six, or more distinct cutters of a spiral 
curved shape, cut round and lengthways of the boring bit and sharpened 
on the edges. 

4196. Rotter Skates, F. FE. B. Beawmont, Victoria-strect, and W. 
Pilkington, West Croydon.—Dated 4th December, 1875. 

This invention relates to roller skates of the kind in which the lateral 
canting of the foot is converted into the beg’ se movement of the 
roller axles for the pu of skating in curves. e chief objects of the 
invention are to provide elasticity and pliancy, implicity, and silent 
action, and continuous lubrication of the roller axles, This is effected by 
interposing a block bracket, or number of pieces of caoutchouc, between 
each of the axletrees and the sole plate, and providing either an inclined 
face or a rigid lever arm or inclined curved ribs on the caoutchouc for 
giving them the convergent movement when the sole plate is laterally 
canted, by providing an oil reservoir in the boss of each roller, and by 
making the rollers in several thicknesses with soft or elastic material 
interposed between them. 


4197. Vecetaste Ivory Buttons, ZB. Hesse, Basinghall-street.—Dated 4th 
November, 1875.. 

A fixed or movable vertical tube is inserted in the pot containing 
mottling liquid, and holds by means of an arm a conical tube placed hori- 
zontally to it, and forming a right angle. The nozzles of the pipes or 
tubes are brought close together, and a jet or spray of the liquid is 
diffused on the buttons by blowing in or forcing air into the conical tube. 
Patterns or marks are uced on the buttons by placing over them a 
net of silk, twine, or wire of the desired pattern, forcing or ern 











the mottling liquid on to them. Or sheets of tin may be employed in: 
of the nets. ‘or polishing vegetable ivory buttons after turning or 
carving, the i t d ent composed of shavings of 





uses & iP or ag 
ivory nuts, prepared chalk, terra-tripula (tripoli), and terra-vienna, and 
he places the eonpousid and buttons together in a cask or vessel which 
has motion imparted to it. To form the compound into a liquid he adds 
water, and then applies it on a brush. A dry brush is used for polishing. 
The liquid or dry compound may also be used on the polishing wheels, 
4204. Fasteninas ror Groves, @. P. Lempriere, Birmingham.—Dated 
4th December, 1875, 5, 
This invention consists of a fastening composed of two plates hinged 
together at one end, the two plates when closed upon one another fasten- 
iug the glove or other article, and wien opened from one another releasing 
the two parts of the glove or article, the two plates being held firmly in 
their open and c tions respectively by a strong spring ate 
on the edge of the top plate near the hinge. On the bottom plate whic 





This invention consists in making thoxe parts of the moulds in which 
the flanges of the pipes and other flanged articles are cast by fixing on 
the core bar, at the required distance apart, annular collars or rings of a 
hollow or trough form, the said collars having holes in them through 
which cores tu form the holes in the cast flanges are inserted. A pattern 
is used having prints or broad collars at its ends, the said prints of the 
pattern forming a cylindrical space at each end of the mould to receive 
the collars on the core bar, and also to form those parts of the moulds in 
which the flanges of the pipe are cast. The inner faces of the collars on 
the core bar are coated with loam, and when the core ber and its collars 
have been put in their places in the mould, the cores in the said collars 
ag into the flange parts of the moulds, and after the mould boxes 

ave been fixed together the mould is ready for the casting operation. 
4279. Sewine Macuinery, D. Mills, Brooklyn, New York.—Dated 9th 
Decentber, 1875. 

This invention relates to improvements in the construction of machinee 
whose general character is set forth in the specification of former letters 
— dated the 29th day of July, 1868, No. 2378, and other letters patent. 

he machines descrived in the specification of the said former letters 
patent are designed for sewing welts to the insole and upper and stitch- 
ing the outside to the welt, and also sewing on the svles of turned shoes. 
These operations have hitherto required two machines of different con- 
struction, but by the inventor's present invention these different classes 
of work can be done on one machine. His present improvements consist 
partly in the peculiar construction of the head or frame and in the con- 
struction and arrangement of the needle and other parts of the sewing 
mechanism, whereby he is enabled to produce a machine for the purposes 
specified which will be certain and reliable in the performance of its 
a simple of construction and operation, durable, and easy of 
repair. 

4220. Firz-arms, W. Morgan-Brown, Southampton-buildings.—Dated 6th 
December, 1875. 

This invention consists in forming in the stock of bolt guns for the 
reception of the cartridges a tubular passage running diagonally from its 
extremity towards the rear end of the barrel into the under part of the 
shoe where the tg 7 is usually placed, a spring impels the cartridge 
towards the chamber of the shoe for the action of the bolt. 


697%, Comp Fasteners, J. H. Haddan, Strand.—Dated 17th December, 





A lace fastener provided with prongs for securing it, and having a cen- 
tral concavity, a aenaine ridge or projection, together with a hook 
formed to fall within the ends of the curved portion. 


ae Banos, W. Chesterman, Sheffield. —Dated. 17th February, 
6. 


oO 
This consists of « steel band with tho divisions and subdivisions 
marked thereon by metal pins, studs, or plates riveted to the band. 
Between these studs or plates other studs are riveted if necessary. 


2146. Tents, J. H. Mapleson, Pall-mall.—Dated 20th Maz, 1870. 

This invention relates to an improved construction of tent for army, 
pleasure, or other uses, The body vf the tent is square, or nearly so, at 
the bottom, where it is held firmly to the ground by pegs or stakes 
driven through loops arranged at intervals, e upper parts of the sides 
merge inte a square, and have a peaked or angled roof, which is sup- 
ported by an by or pole in the centre. The front of the tent is made to 
open from top to bottom, and the vanvas displaced for this purpose is 
supported by two poles, thus formiag a porch or sunshade, to which can 
be attached a canvas side screen to shield the occupants of the tent from 
the wind or sun, this side screen being also available for either side of the 
par The back of the tent is also made to open down the centre and 
‘old back, thus ferming an opening which allows a current of air to pass 
through the tent. To close these unt and back openings the vanvas 
which overlaps is fastened down at each side to the main body of the 
tent by means of lacing loops aud eyelets, which ferms a moat secure 
fastening, and which is likewise read , undone. The side screen above 
referred to is attached to the canvas forming the porch or sunshade by 
means of lacing lines and eyelets as well as down the side of the front 
opening, and is also kept extended by means of loops attached to the 
pole supporting the porch. The tenant is also fitted with two ventilators, 
one on each side, of an improved shape, which, whilst admitting a 
current of fresh air, totally prevent the entrance of rain. Those 
ventilators can be opened and closed at pleasure. The fittings forming 
the second part of the invention are applicable for this and for other 
tents, and consist of a jointed central pole on whieh is placed a traveller, 
to which are attached tour arms or stretchers placed at right les with 
the pole, and by lowering or aoe this traveller the roof is kened 
bol cnet the traveller being held in position by a pin passing through 

e pole. 

2163. Sunsuapes, B. Hunt, Serle-street.—Dated 22nd May, 1876. 

This invention has for its object to provide a shelter from the rays of 
the sun or from rain, which may be maintained in position without 
effort or inconvenience by the wearer, and the invention consists of an 
umbrella, aunshade, or parasol, provided with a suitable frame and 
securing straps, by means of which it may be adjustably secured to the 
body of the wearer and maintained in position. 


2207. Currma Pires, W. R. Lake, Southampton-buildings.—Dated 25th 


May, 1876. 
The object of this invention is to provide a pipe cutter that aside from 
its durability, strength, and conveni of facture and use, shall 
possess the advantages of being capable of cutting pipes of widely varying 
diameters ; of citting them squarely off without leaving any burrs at the 
edges; of cutting as close to the end as circumstances may in any case 
require, and will, moreover, be incapable of slipping longitudinally upon 
the pipe during the operation of cutting the same. 


oe ee Prates, G. Plant, Miles Platting.—Dated 9th November, 
1875, 





This invention consists, First, in actuating welding hammers by 
means of steam pistons; Secondly, in actuating by one piston two 
hammers which move in ite directions, to weld together the edges 
of boiler rings, and in apparatus for supporting and heating the work ; 
Thirdly, in émploying two hammers actuated by steam to flanch both 
ends of a tube at one operation; and, lastly, in employing a series of four 
rollers, two of which are formed with adjustable collars, in the flanching 
of boiler rings. 

3908. Ancnors, F. A. Inglefield, Malta Dockyard, and G@. C. L. Lenox, 
Billiter-square.— Dated 10th November, 1875, 

The arms by which the palms are carried are brought up to the sides of 
the shank and are connected to it near its end by a pin joint ; the arms 
are prolonged beyond the end of the shank, and are connected at their 
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ends by a second upon which is mounted a tripping ; the 
ee eat eee ae 


46506. Aviwentary Preparations, A. M. Clark, Chancery-lane.—Dated 
The tn pie A First, in the preparation of a food for cattl 
ven: a lor le 
and other live stock by grinding the cobs of maize alone and employing 
the resulting mea! or — arn Fn or —— vay ates een ny “ee 
substances. Secondly, grains of maize together w 
cob, and utilising the Peet poveres J for the above purpose, 
72. Beaninos Carnyine a Srinpuz, A. Pengally, Plymouth.—Dated 7th 


January, 1876. 

The insertion between the bearing and spindle, 
which will revolve with the spindle and reduce the friction. 
128. Comsino Woon, I. Bailey and D. Smith, Keighley, and L. Smith, 

Brad, —Dated 1ith January, 1876. 
to bs in which the fibre is fed on to a large ci 

—= a sliver drawn therefrom leaving the noil in the comb teeth. 
eres this invention is toseparate the long fibres left by the draw- 
ing off rollers from the noil. 


2651. Fixep Nozzzz Insecior, W. R. Lake, Southampton-buildings.— Dated 
21st January, 187 
These improvements relate to that form of injector known as the fixed 
nozzle . The said improvements have, been found to con- 
siderably diminish the waste of the overflow, at the same time allowing 
the waste or overflow cock or valve to be —_ closed during the work- 
ing of the injector ; Secondly, to facilitate the use of very hot feed water; 
Thirdly, to diminish the first cost and at the eame time to render all the 
parts easy of access. 
471. Sprxxinc Fisrovs Mareriars, J. C. Mewburn, Fleet-street.—Dated 


, 1876. . 
This onal fication describes means of preventing broken 
threads ing entangled or married with the neighbouring threads in 


spinning, twisting, or doubling machines. 
627. Roiver Sxares, 7. Christy, Fenchurch-street.—Dated 9th February, 
1 


6. 

This invention consists in enabling the skater to describe curves by 
simply inclining his body. The number of rollers may be varied at 
pleasure. Methods are provided for their lubrication. 

2259. Cuerc«s, J. B. Johnston, New York.— Dated 29th May, 1876. 

This invention has for its object to provide for public use a check, 
money order, bank note, draft, or other evidence of indebtedness which 
shall yable on demand, and shall bear interest from the date of its 
issue or from such other time as may be desi ted — it, for the pur- 
pose of securing to the o tive or other holder all the advantages of a 
savings bank deppsit without the disadvantages attending the placing of 
money in an savings bank. Itis designed for use more especially 
by firms or corporations in paying their employés for the purpose 

ena) the latter to receive interest upon their wages or salaries in 
small amounts from the day of payment, although it may be applied to 
other uses. Said interest upon the amounts expressed in staid checks, 
bank notes, or other evid of indebted , bein ge either b 
means of coupons payable when the interest on rom | shall have accrued, 
or by means of some equivalent device or contrivance, the whole being 
bi ae and the security expressed upon some convenient part 

e 


2261. Po.isnine Buttons, A. M. Clark, Chancery-lane.—Dated 29th May, 
1876. 


In this machine the buttons while being polished rest upon a rotating 
shaft under pressure of a non-rotating die, and the upper end of the shaft 
being roughened the button revolves without it, an its upper face 
polished by rotating against the smooth face of the punch die. 
ane. Looms, W. Morgan-Brown, Southampton-buildings.—Dated 80th 

lay, 1876. 
complete specification claims :—A shedding shaft and connecting 
devices adapted to operate the shed forming devices, and its pattern 
surface, substantially as described, the crank shaft and connecting e 4 
anc ing pinions, and a loose pulley in combination ‘vith and 
to yee a finder shaft adapted to engage and operate the shedc ing shaft 
lescribed to form sheds while the crank shaft is at rest and discon- 
nected from the shedding shaft. A shedding shaft and connecting devices 
adapted to operate the forming devices and the pattern surface of 
the shedding devices, substantially as described, in combination with a 
crank shaft ada to be connected with or disconnected from the 
crank shaft and with a finder shaft, a first motion shaft, and fast and 
loose pulleys, whereby a driving belt on the fast pulley during the 
engagement of the crank shaft with the shedding shaft wi!l actuate the 
shed devices and the pattern surface therefor, and during the time 
the belt is on the loose oleae and the crank shaft at rest the finder shaft 
driven from the loose pulley will yey the shedding shaft to find a true 
shed, substantially as described. e shedding shaft cted with and 
adapted to operate shed forming devices, a pattern surface for the shed- 
ding devices, and a pattern surface for the shuttle box mechanism at one 
end of the ioom, in combination with a crank shaft and a finder shaft, 
and with connections between the shedding crank and finder shafts, 
substantially as described, whereby the shedding shaft and its connection 
as just described may be operated from either the crank shaft or from the 
finder shaft, substantially as described. A finder shaft extended across 
the loom frame parallel with the crank shaft, and a shaft provided with 
a loose pulley and adapted to operate the finder shaft, in combination 
with a shedding shaft connected with the shed forming devices and with 
the pattern surface thereof, and with a crank t and device for 
di ting or ting the shedding and crank shafts, substantially 
as described, In combination, the finder shaft, a loose pulley to operate 
it as described, the crank shaft, the shedding shaft, a pinion on the crank 
shaft, a pinion on the finder shaft. and two clutches and a shipper, 
whereby cither the finder or the crank shafts may be connected with or 
disconnected from the shedding shaft to permit either the crank shaft or 
the finder shaft to be o) ted to move the shedding shaft to weave in the 
ular manner, or to find the true shed, while the crank shaft is at rest 
substantially as deacribed. The first motion shaft provided with a fast 
pulley and adapted to move the crank shaft through suitable gearing to 
weave in the regular manner, in combination with a loose pulley on the 
first motion shaft, the shedding shaft, and means substantially as de- 
scribed to connect and operate the finder shaft from the loose pulley when 
the loom is at rest. In a loom vided with a crank shaft, a shedding 
shaft, and a finder shaft, and a shipper adapted to clutch either the finder 
or the crank shaft at will with the shedding shaft, the foot treadle, and 
means substantially as described connected with and adapted to operate 
the shi from the treadle substantially as and for the purpose set forth. 
And other devices of mechanism which can only be described in connec- 
tion with the drawings, and the ratchet cams and friction devices, 
constructed as described, in combination with the detents to hold the 
friction devices when not actuated positively by the pawls substantially 
as described. The combination of two harness motions to operate 
_ two series of heddles, by which a large number of harnesses can 
operated. 
ane. Cigar Licuters, A. M. Clark, Chancery-lane.—Dated 31st May, 
76. 











#0. 

This invention relates to an impreved cigar lighter for pocket use that 
explodes by the opening of the lid a fulminate pellet, and sets fire to a 
stiding tinder, extinguishing the tinder by the closing of the lid. The 
invention consists of a fulminating tape that is fed forward along an anvil 
by suitable mechanism and ignited by a spring hammer, eperated by the 
wighel the lid, so as to set fire toa strain of tinder by which the cigar 
8 


sent Reseemane Fares, W. R. Lake, Southampton-buildings.—Dated 1st 
une, 1876. 

The First part of this invention relates to the combination of two cylin- 
ders, one working inside the other. The Second part relates to two slides 
or prime movers, each of which serves to actuate a different registering 
mechanism, also to the combination of two or more distinct registering 
devices and a single bell. The Third part relates to means for converting 
reciprovating into rotary motion. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE district around Wolverhampton is threatened with a loss of 
no less than five million tons of coal. This means the closing of 
some twenty-five collieries and many ironworks. The danger 
arises out of the difficulties which surround the carrying out of 
the scheme of the Mines Drainage Commissioners now that the value 
of coal has fallen so very much below that at which it stood when 
the work was There is much reason to fear that not the 
smaller value of the mineral alone, but likewise some indisposition 
here and there to bear a due share of the burden of drainage costs, 
has to do with the peril. Men who are workii collieries at 
shallow depths, and who are but little troubled with the water 
which ome | out much surrounding property, and endangers 
more, would have themselves liberated from ibility ; a few 
others of a more conspicuous order are not indisposed to pay the 
rates, but have hesitated to contribute voluntarily towards the 





expenses of maintaining pumping engines which have not 
been — commissioners, but which are hardly 
necessary than the subsidised ep for the keeping down 
ob Mr. J. W ‘a of Ww ileteat tee > a 
engines, . J. W. Sparrow o! as given 
notice to the commissioners that on the Ist of July he shall 
stop them ; and as has already been made known, a majority in 
number, th not in value of the ironworks and collieries in the 
neighbourh: of Mr. Sparrow’s engines, and those which the 
commissioners have subsidised, have, at a meeting called by the 
commissioners for the purpose, passed a resolution desiring that no 
rate may be levied for the ensuing year. The last rate was 3d, 
per ton on the minetals gotten ; this year it is to levy a 
rate of 6d. per ton, which is the maximum that can be raised under 
the powers of the Act. It should be pointed out that a 6d. rate 
will not do half what is to be done, and that voluntary 
aid must supplement the rate. ere are other complications con- 
nected with the authority over certain of the pum engines, 
which —_e the difficulty of the mer egy - ee a 
grave one—boding very serious consequences e busies: mn 
of South Staffordshire, sim: — 

A steady addition to the work before in hand at the mills and 
— has been made during the last fortnight. The firms who 

not sell under the scale which is regulated by £9 for bars have 
P ionately less to do; whilst the producers of the commonest 
qualities made hereabouts are suffering severely from the competi- 
tion of other districts, 

Sheets of a medium quality are being made in considerable 
quantities just now, not so much to meet immediate necessities as 
to complete orders given out about ten days ago by a consumer in 
this district, who had arrived at the conclusion that it would pay 
him to buy at the prices then current. Consequently he distributed 
amongst five makers’ orders representing a total of 1500 tons of 
singles. The transaction was not a little discussed on Change in 
Birmingham to-day (Thursday), and likewise at Wolverhampton 
yesterday. The prices at which the purchases were made have 
oozed out, and it is clear that the order might be placed this week 
on terms more favourable to the buyer. 

ig iron continues to be delivered from other districts with 
freedom. Only a small portion of it is going into consumption, 
and the stocks of foreign iron are therefore accumulating. A fair 
ay of pig produced about/Derbyshire and Yorkshire is to be had 
elivered here in South Staffordshire at from £3 to £3 5s, South 
Staffordshire cinder pigs could have been had this afternoon 
without difficulty at PD 128, 6d. as a minimum. All mine pigs 
were had at £4 5s, and £4 10s., according to quality, and it cannot 
be said that the stocks in makers’ hands are increasing. 

Foundry iron made in this district is in better request than 
forge iron. Some good inquiries were upon the market, both in 
Wolverhampton and also Birmingham. The sellers’ minimum 
prices were £2 15s, up to £3 10s. for an exceptionally good quality. 
At this last figure, however, a capital business is being done by a 
large concern in Staffordshire mainly with ironfounders and 
engineers about Birmingham. For the pigs required in the rougher 
work ironfounders are unprepared this week to give £2 15s. I 
have not much doubt that they will get what they want ata little 
under that figure. 

Coal is cheap for the miscellaneous qualities, and the peti 


are still quoting late rates, viz., 58s. 6d. for Ni 

57s. 6d. per ton for No. Soap deat be he Reale 

trict; but as they are doing no 

doubt that offers for fair quantities would be placed on lower terms. 

Indeed, it is not now so much a question of price pet E gue: | 

orders to keep the works going'with as small a loss as possible, 

trade takes a more favourable turn. In Middlesbrough iron quota- 

tions vary considerably, but a Sena 

prior to the holidays; No, 3 f 

Manchester district, being offered at 

and No. 4 forge at 52s, 3d. to 52s. 9d. per ton, and like a 

large order might be placed at lower terms even than In the 

penetpernd Sen yee beamed oe be in a more 
- ape condition at presen are yp 

5s. ton for bars delivered into the Manchester district, an 

Sh and North Staffordshire makers £7 10s., but these figures 

can scarcely be regarded as anything more than as 

specifications, were there any in the market, could, wi tt 
i a be placed at 5s. per ton below these figures. 

All the works continue very slack, and operations had not in 
many cases been fully resumed on Tuesday last. Stocks are 
down at the local blast furnaces as the orders in hand run out, 
the probability of the production being still further reduced is 
now being talked about. > 

The coal trade continues in a very depressed condition, and 
although the large firms generally maintain late rates, many of the 
smaller proprietors are sg sales at lower prices, and the 
market generally is weak, with the probability that the reduc- 
tion cf es which has at length been decided upon in south- 
west Melee +l wil] tend to lower values still further. For round 
= »? a 2 a — and the pans — are 
exceedingly difficult to sell. © temporary page of many 
of the works in the neighbourhood has thrown a considerable 
quantity of engine fuel in the market, and prices are not pow so 
stiff as they were. The average quotations at the pit mouth in the 
Wigan district are about as under. Arley, 11s. 6d. to 12s.; 
seconds, 9s. 6d. to 10s. 6d. per ton; Pemberton four feet 9s. to 
10s.; common coal, 7s, to 8s. ; burgy, about 6s.; and slack, 3s. 9d. 
to 4s. 6d. per ton. Although there are a good many gas coal con- 
tracts in the market, very few of the gas nn seem disposed at 
present to close for their next season’s suppli The ex tion 
evidently is that still lower terms may be obtained by holding back, 
and in some cases ‘‘ revised” tenders have been be be for. The 
average quotations for screened Wigan gas coal are 10s. to 11s. 
per ton at the pit mouth, but there is so much competition that it 
is difficult to say what prices were accepted for contracts. 

Following the meeting held at Wigan last week, a peony of 
— —_— of jmp eyed Lancashi , coalowners Pa _* 
at Live on Monday, for the purpose of again considering the 

aes en we a poh ro strong feeling that a general 





tion is bringing quotations down to zero, The money which has 
to be paid for the good household samples obtained from C k 
Chase and thereabouts is still very high, and the colliery owners 
demand their own terms, notwithstanding that scarcely half work 
can be found for the men. Dear as this coal now is, it will be 
dearer a few months hence, It is plainly intimated to customers 
that probably with August prices will be put up. 

The consumers of the Dudley thick coal likewise complain that 
prices are high by comparison with the quotations for thin coal, 
and express their sutisfaction at the prospects of competition from 
the Westbromwich side. The output from the Sandwell-park pits 
will, by-and-by, be enormous, and if to the success at Sandwell 
should be added success or the Hamstead estate, the pre-eminence 
of Dudley in this class of mineral will be challenged, whether suc- 
cessfully or not the further development of both localities will 
determine. 

Coke is plentifully offered in these markets from all the coke 
making districts. South Wales coke may be got at as lowa 
figure as 15s. 9d. This is perhaps 1s. 6d. lower that it was sold at 
‘ive years ago, notwithstanding that makers’ charges are probably 
30 per cent. higher than they were at that time. There was, how- 
ever, a time, not long since, when South Wales cokes were sold 
at 14r. 6d. At that price, one large producer, who is likewise a 
producer in this district, sold 100,000 tons, and had cause to regret 
it, since to that sale he in some part attributed a financial disaster 
which overtook him. At the present time the railway rate is 6d. 
per ton higher than it was at the date of that transaction. 
Derbyshire cokes range from 16s, 6d. to 19s. ; West Yorkshire 
from 18s. to 20s. The maximum quotations are 23s. for patent 
South Wales, and 25s. for Durham coke, There are some con- 
sumers who have the conviction that the patent South Wales at 
23s. is equal to the Durham at 2s. more. But the people who 
require a very strong coke, and can afford to pay for it, still display 
the old preference for the Durham article. 

The fourth ordinary general meeting of the Wellington Iron and 
Coal Company, Limited, was held on Saturday. The report, 
which was adopted, stated that the year’s working had resulted in 
a loss, due in much part to the bad state of trade. The results of 
the make and sale of iron and coal, however, showed a profit of 
£2552 9s. 5d. A new blast furnace that has been erected would 
turn out 12,500 tons of pig iron annually. The results of the 
expenditure on the reconstruction account would enable the com- 
pany, with two furnaces only in blast, to make yearly 20,000 tons 
of old Park pig iron. 

Judgment was last week given by Mr. A. Martineau, the judge 
of the Walsall County-court, in cases wherein some sixty pud- 
dlers, who had been required to use physicked cinder as a fettling, 
brought claims against the Pelsall Coal and Iron Company 
(Limited), to the extent of some £200, made up by the difference 
between the wages they would have earned in three weeks by 
using pottery mine and purple ore as a fettling, and the lesser 
wages they earned by using the —. cinder. The decision 
was mainly in favour of the men. ey had claimed £5 2s. each. 
In the test case which was tried, the judge d the damages at 
£3 8s., ruling that, under the contract of hiring, the company had 
no right to compel the men to use tap cinder. The company gave 
notice of — Connected with the ees was a second 
claim in each case for wages in lieu of a fortnight’s work. The 
men had received a fortnight’s notice to leave, owing to a want of 
orders, and during that fortnight no work had been afforded them. 
In similar cases in the North of England the men have obtained a 
verdict. Here, however, they were nonsuited, the County-court 
judge arguing that when the men engaged themselves to the com- 

ny, they knew that it was the custom of the district for men to 
Soar the consequences of slack trade. 

The Birmingham improvement tcheme bids fair to be speedily 
begun in earnest. The Local Government Board, on the report of 
Mr. Harrison theirinspector, have prepared the necessary order for the 
project, and in accordance with the provisions of the Artisans’ Dwell- 
ing Act it will, it is believed, be immediately presented to Parlia- 
ment as a Government Bill, with the intention of passing it before 
the close of the session. The bill for the carrying out of improve- 
ments at West Bromwich, near Birmingham, was passed in the 
House of Commons on Monday after some verbal amendments had 
been inserted at the instance of the dissenters. 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


ALTHOUGH the holidays are now over, there is yet no indication of 
any returning activity in the iron trade of this district. At the 
Manchester weekly meeting on Tuesday there was a very small 





wages q' e 
reduction of 20 per cent. ought to be made, but ultimately it was 
unanimously decided to make one of 15 per cent., and notices to this 
effect were posted at the pits on Wednesday. In the Tyldesley 
district notices were served upon the men some weeks 0, but were 
held over until general action was taken in the Wigan district, and 
they will now be put in force, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

At most of the iron and steel works work has this week been 
resumed after the Whitsuntide interval, but in not afew instances 
the resumption is on a very limited scale, ge! departments being 
still laid off. In the lighter branches of in this is more 

icularly the case, some of the cutlery manufacturers bei 

iterally void of orders of any kind. In the other branches—an 
this remark is mainly applicable to the heavier departments of the 
iron trade—there is, per! Pe a little more business in hand. At 
the Atlas and Cyclops establishments, for instance, the complica- 
tions in Eastern Europe have produced greater activity owing to 
the desire of the Governments to have their armour-plate orders 
completed with as much dispatch as possible. Our own 
Government is naturally the chief buyer from these two great 
concerns, but the Italian, Russian, German, Po ese, Brazilian 
and other Governments are by no means behin: nd, speaking 
with a recollection of their proportionate means. Italy, in par- 
ticular, is at present ordering larger plates than have ever previously 
been rolled for any pw whatever. I recorded the rolling of 
one of these twenty-two inches in thickness, at the Cyclops Works 
of Charles Cammell'and Company, Limited, a couple of months ago, 
and I have now to add that three trial plates of the thickness just 
named were shipped from ee to La Spezzia last week. h 
plate would weigh, when finished, something over thirty tons. They 
are destined for the Dandolo and Diulio men-of-war, and if they 
fail to pass the tests satisfactorily it is thought probable that the 
Italian Naval Ministry will adopt, instead, two thicknesses of 
eleven inch plates placed alongside. Up to the present time the 
British Government has in actual use no plates of a greater thick- 
ness than 16in. 

In the steel rail mills there is also a trifling revival of activity, 
but it is not generally sup to be an assurance of continued 
occupation. At the Cyclops Works a Russian order for 7000 tons 
is being run through—or has just been finished—and at other 
establishments a few home contracts are in course of execution. 
Prices are unders' to be lower than ever, good ordinary 
Bessemer being quoted, it is stated, at very little over £7 per ton. 
The most recent intelligence from Russia is anything but reassuring 
to our rail makers, as to all appearance the Government of the 
Uzar is determined to adopt a thoroughly protectionist policy. It 
is proposed to adopt a scheme imposing a heavy duty on all 
imported rails ; to make the use of at least 50 per cent. of Russian 
— ¥ compulsory on all lines; to give a good premium to 
rail makers; to give them several years’ work to start with, and 
to give them cheap transit rates for their raw materials, 
It is felt that our manufacturers —_ to make strong nta- 
tions to Lord Derby on the subject,twhile, at the same time, it is 
not supposed that our diplomatic remonstrances would be likely to 
have much weight with Russia just now. Were Russia a settled 
and wealthy country, the danger to our manufacturers would be 
very serious; as it is, there is every probability that, after a time, 
we would be able to hold our own even with a strong protective 
duty. 

i this connection I may mention that 365 tons of hammered and 
rolled Russian bar iron were offered by auction here on Tuesday, 
but only 110 tons of rolled bars were sold at £10 15s. per ton. This 
fact illustrates the dulness of the local tile and saw trades, in which 
these irons are largely used. Ata meeting of the principal local 
manufacturers of railway springs held here on Friday last, it was 
determined to make an early reduction in the wages of the 
spring smiths, the meeting being adjourned for the purpose of settling 
the precise amount of the intended reduction. At present the men 
receive 2s, 9d. per cwt. for fitting wagon bearing springs, and 
3s. 3d. per cwt. for buffer, engine, and carriage springs. There 
are about 650 men in this branch here, and they already threaten 
a resistance. The state of trade, however, y warrants them 
in thinking they could offer a successful ition. The monthly 
report of the Leeds Chamber of Commerce states that d the 
period under notice the demand for manufactured iron has 

small and, on the whole, trade continues in the same inanimate 
state as it has been for some months, The locomotive makers have 
still to take low prices to secure orders enough to keep P going, The 
engineering and tool trades continue generally di A few 
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machine makers are moderately full of work, but they are exceptional 

cases, In cut nails there is a falling off in orders.” 

In this immediate locality matters do not alter much, 
do likely to do so. The ordinary ironworks are 

badly em: and merchant iron is almost wholly neglected; in 

poe jople broadly state that there is no business doing in the 

be at Ta ee oe ee matters are uneven. Most 


[> Seeeeeene a0 vary ae - ae —_ a: Aa 
leading houses is actually ly in arrears wi' e execution 
of orders in one especia susliy--iat los sham (habe Peums bekied- 


pecial 
hand. This, of course, is altogether exceptional. 

The Board of Trade returns just issued are again of a cheerless 
character, although it is regarded as being si that the iron 
exports should be larger than in the same month of last year. The 
coal and coke exports were 305,077 tons in excess of those during 
May, 1875, our leading buyers Leg J ussia, Sweden and Norway, 
Germany, France, Italy, British ia, Denmark, and Holland. 

is, however, a very marked ine in value as compared 
with last year. ete 

The defeat sustained by the miners.in the recent struggle with 
their employers has led their officials to ‘‘revise their constitu- 
tion,” in order to lessen their working ex With. this aim 
in view they have abolished the cate ly council meetings (each 
of which, it a) cost £80), and have drawn up a “panel 
sheet” which divides the districts into nineteen se 
each section embracing two to seven lodges, Each lodge will be 
represented on the “panel” board, and each “panel” will be 
jm anes on an executive board by onedelegate. Five represen- 
tatives from the central board will retire every three months, and 
others will be elected to fill their places, the members to be drawn 
from ——— in rotation until all have been represented on the 
central This is a somewhat elaborate scheme, but may 
work well if the men remain loyal to themselves, 

There are still several pits where the men remain on strike, and 
I hear of one or two other places where the existing dissatisfaction 
is likely to culminate in a similar manner. 

The West Yorkshire colliery owners met at Leeds on Tuesday, 
and determined to give their miners ‘notice of a reduction of 124 
per cent., that being the drop generally accepted in South York- 
shire, The men’s representatives demur to accepting more than 
10 per cent., but the owners threaten a greater reduction than 12} 
unless that be at once assented to. 

Coal is everywhere most abundant, and prices are rapidly 
decreasing. 

The advance sheets of the American Iron and Steel Association 
are published in the New York Iron Age, received here on Wednes- 
day night. Some of the figures are of startling interest to us, 
viewed in connection with the existing state of trade here. Briefly 
condensed the statistics are these :—Pig iron productions in 1875, 
2,266,581 tons, inst 2,689,413 tons in 1874, and 2,868,278 in 
1873. Total number of finished blast furnaces on December 31st, 
1875, 713, as compared with 693 at the close of 1874; stock unsold 
and on hand on same dates respectively 760,908 and 795,784 tons. 
Total production of all kinds of wrought iron in 1875, 1,890,379 
net tons, against 1,839,560 tons in 1874, and _ 1,966,445 in 1873—all 
forged iron being excluded from those totals. Production of cut 
nails and spikes in 1875, 4,726,881 kegs, against 4,024,704 kegs in 
1873. ‘Che production of iron and steel rails of all sizes in 1875 
was 792,512 tons, as against 729,413 tons in 1874, and 890,077 tons 
in 1878. Of the 1875 total 501,649 tons were iron, and 290,863 
Bessemer steel rails, whereas, in 1874, only 144,944 tons of steel 
rails were made. The total make of Bessemer steel in the States 
during 1875 was 395,956 tons, against 204,352 toos in 1874. One- 
sixth of all the pig iron produced in the country in 1875 was con- 
verted into Bessemer steel, and the Jron Age says the po rtion 
in 1876 will be still greater. There are forty-four establishments 
making steel other than Bessemer, with an aggregate production 
of 61,058 tons, against 49,681 in 1874. Of Siemens-Martin steel 
the output, statistically, has gradually grown from 3000 tons in 
1872 to 9050 tons last year. 


rate sections, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tuk iron market at Middlesbrough on Tuesday of this week did 
not bring forth any thing like improvement in the finished or pi 
iron trades, Business in all departments was extremely slack, an 
it was generally conceded that prices had a tendency to increased 
weakness, although nominally they have undergone no change 
since last week. The demand for shipment is very dull, and the 
majority of the firms engaged in the export shipping trade are 
doing much ‘less business than they were doing some time ago. 
For Late iron there are rather more inquiries, and the demand 
on the whole is pretty animated of this quality, although not up 
to what the inquiries on foot would seem to indicate. No. 1g.m.b. 
is quoted at 50s., and No. 3 at 45s. to 45s. 6d. 

The Cleveland Ironmasters’ Association is now being reorganised, 
and it is probably or this account that the movement initiated 
some. time ago for securing a further reduction in the wages of 
the blast furnacemen has not been followed out. Some of the 
smaller firms in Cleveland have declined to join the newly consti- 
tuted association, chiefly becauso they are dissatisfied with the pro- 
visions made for voting, which enable large firms such as those of 
Bell Bros,, and Bolckow, Vaughan, and Company, to swamp a lot 
of smaller firms, with fewer blast furnaces. Mr. I. L, Bell, M.P., 
is the president of the association, 

Mr. Turner, judge of the County-court at Middlesbrough, has 
granted an order for the prosecution of Mr. Robert Jaques, late of 
the Richmond Ironworks, Stockton, on the ground of fraudulent 
bankruptcy. The bankrupt in November, 1871, put £1000 into the 
Richmond Ironworks, and at two subsequent dates he put in other 
£250 and £1722. The works cost altogether about £50,000, but 
they were returned in the bankrupt’s statement, filed in court, as 
being worth only £22,000 to £25,000. The first balance sheet, pre- 

in 1873, showed a loss of £12,000, the next issued in June, 
3874, showed a profit of about £1300. The next, dated December, 
1874, showed a loss of £2700, and the next in March, 1875, showed 
a loss of £10,000. The bankrupt absconded to Spain in September 
1875, but before doing so he received a number of cheques and 
acceptances from various firms, and he returned to England in the 
beginning of December, having in his absence spent about £700. 
It is claimed that the bankrupt has committed an act of felony under 
the Debtors’ Act, 1868, by absconding to Spain with the money left 
after he had made preferential payments to various firms in the dis- 
trict, and for this offence he be tried at thenext Durham Assizes, 

The proposed reduction of the wages of the Durham miners is 
still under consideration. A conference between the representa- 
tives of the mine owners and miners took place on Tuesday, at the 
‘Wood Memorial Hall, Newcastle, when the owners resolved to 
submit their claim for a reduction of fifteen per cent. in under- 
ground labour, and 10 per cent, in above-ground labour, to open 
arbitration. The owners pro) to give a fortnight’s notice, to 
terminate the engagements of the men em ey at all their col- 
lieries on Saturday last, but in the event o the Durham Miners’ 
Association agreeing in the meantime to refer the claim to open 
arbitration, these notices will be withdrawn. It has been determined 
to withhold the serving of the notices for a few days, pending the 
result of a meeting of the il of the Miners’ Association. Up 





to the present time the miners have expressed their determination 
not to entertain the question of a reduction, but it is generally be- 
lieved that in view of the desperately bad condition of the iron and 
coal trades, they will agree on this, as on previous occasions, to 
refer the proposed reduction to arbitration, on the basis gerpeesd 
by the employers. The fact is that many coalowners would rather 
close their pits than keep them open at the present time. There 
is not the least chance of making reasonable profit, even with 
collieries favourably situated, while the great coe b of the pits 
are said, by their owners, to be working ata partial loss, When 
colliery firms happen to own pits producing two or three different 





kinds of coal, they may be able to make one, kind so square with 
another as to leave a small margin of profit, but even in such a 
case as this, the amount of net profit over the whole output will 
not be more than a few pence per ton, while firms that own but 
one class of pits, and especially if that class represents manufac- 
turing coal, are quite unable to make ends meet, and only keep 
their collieries going in order that they may not lose their 
connection. 

The wages Fa in the finished iron trade of the North of 
England has this week been advanced another stage. Mr. Mun- 
della, M.P., one of the arbitrators, has recom ded the iron 
workers to withdraw their notices for a further advance of wages, 
on the ground that, while there is not the least likelihood of an 
advance being conceded in the present condition of trade, it might 
easily happen, if the case went to an umpire, that the result would 
be a further reduction. This advice was communicated privately 
by the ironworkers’ tary to the il of the iation, and 
the feeling of the majority of the council was decidedly in favour 
of adopting Mr. Mundella’s advice. Under these circumstances, a 
circular has this week been sent out to the various lodges of iron- 
workers in the North of England, asking them to consider what 
further steps shall be taken in the matter, and pending the receipt 
of replies to these circulars, the question will practically remain in 








fatter 

tters are still very far from improvement in the finished iron 
trade. The notices given a fortnight ago for the dismissal of about 
a thousand men at the works of Bolckow, Vaughan, and Co., 
Middlesbrough, and the works of Hopkins, Gilkes, and Co., at the 
same town, have expired, but it fortunately happens that the men 
employed at the former works have not been thrown completely 
out of employment, the great majority of them having been con- 
tinued at work under an arrangement which enables the company 
to dismiss them at any time on forty-eight hours’ notice. At 
the works of Hopkins, Gilkes, and Co., another railmill has 
been discontinued, thus throwing idle several’ hundred men. 
The men at Bolckow, Vaughan, and Company’s works are 
little likely to have employment for any length of time, 
unless new orders come very speedily to hand. There are now a 
few more inquiries for rails, but it is believed that they are rather 
thrown out as “feelers” to test the lowest cost at which orders 
will be accepted, rather than to bring about legitimate business, 
The chances, however, are exceedingly small of anything like 
substantially lower rates being quoted in the North of England, 
manufacturers having already reduced their quotations to the 
lowest possible cost consistent with the avoidance of absolute loss, 
while some firm:, whose works are new idle, have virtually with- 
drawn from the market until they can see a chance of competing 
pr ped ne re which will give them a fair and reasonable chance 
- al competiti 

The mineral traffic returns of the North-Eastern Railway Com- 
pany still show a falling off. For the week ending Saturday last 
there isa decrease of about £500 as compared with the correspond- 
ing week last year. This increase is chiefly due to the falling off 
in manufacturing coal, owing to the stoppage of so many 
finished ironworks, ‘There is also a dwindling in the demand for 
coke, neither Cleveland nor the hematite iron trade of the West 
Coast taking such large quantities as they did some time ago. 
Prices of minerals are generally without change. Coke is quoted 
as low as 103. per ton at the pits, aud some kinds of manufactur- 
ing = may be had almost for the cost of taking them from the 
pit head. 

Mr. Edward Trow, of Darlington, has been appointed secretary 
of the National Association of Amalgamated lrouworkers, in the 
place of Mr. John Kane, deceased. ‘The head-quarters of the 
association will be continued at Darlington. ‘the membership has 
of late been very much reduced, owing to so many ironworkers 
having been thrown out of work; but the association is still in a 
tolerably sound financial position. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE general trade of Scotland is just now in a very critical con- 
dition—indeed it has not been so much so for a series of years. 
Dulness has overtaken almost every department, and there is not 
a manufacturing centre of any importance in the country where a 
proportion of the works is not being stopped or paying otf numbers 
of workpeople. Yet, in the midst of this universal depression, we 
have the spectacle of the several branches of the building trade in 
the different towns either out on strike or threatening to come out 
for advance of wages. Within the past five years wages in these 
trades have run up to the extent of from 50 to 100 percent. Every 
year a fresh demand has been made and conceded, but employers 
are at length making a determined stand. The passing of the 
Scotch Education Act rendered the building of new schools essen- 
tial all over the land, creating an amount of work which was quite 
unprecedented ; but now that these buildings are getting finished, 
and the great scheme of Glasgow city improvements is also well 
worked through, employers are justly apprehensive that a serious 
reaction may soon set in, and they are therefore unwilling to sign 
agreements binding them to pay a high wage for a period of 
twelve months. The operators cannot be ignorant that a reaction 
is coming, but they are evidently determined to establisb, if pos- 
sible, a high minimum standard of pay before the evil times 
arrive. I am not alone in believing that they are playing the game 
of miners over again, and that they will have the miners’ reward; 
but the gravest part of the matter is that they are not merely 
damaging their own prospects, but also the trade of the conntry. 

I have thought it necessary to make the foregoing remarks with 
the object of partially explaining how it came to pass that, with 
the reduction of wages in the iron trade, and also the lowering of 
prices, that irapcrtant industry—with which the readers of THE 
ENGINEER #ve more immediately concerned—does not show the 
slightest signs of improvement. During the past week both our 
exports and imports of iron have fallen off; business has been 
comparatively unimportant, and where transactions have taken 
place, prices have again shown a tendency to give way. What 
may help to check business for some time is the’ circumstance that 
prices have already gone down to a point below which the manufac- 
ture could hardly be carried on at a profit. 

The warrant market has been comparatively quiet throughou 
the week. There was no business done on Friday forenoon, but in 
the afternoon a small quantity of iron changed hands at 57s. 7d. 
one month. ° Business opened dull on Monday, there heing no 
transactions during the morning; in the afternoon business was 
done at 57s. 74d. cash and one month, Tuesday’s market was 
slightly tirmer, with a fair business at 57s. 10}d. for various dates, 
open and fixed. On Wednesday the market was very idle, there 
being no business reported. To-day (Thursday) a fair business was 
done at 57s. 8d. month fixed, 57s, 84d. cash, and 57s. 9d. month 
open. 

Makers’ shipping brands do not show much change in prices 
from those of the previous week. The demand has been limited. 
Coltness, No. 3, receded 6d; Summerlee, No. 1, 6d.; Clyde, 
No 1, 6d., No. 3, 1s.; Calder, No. 1., 6d.; No. 3, 1s.; Glengarnock, 
No. 1, 1s.; No. 3, 6d.; Dalmellington, Nos, 1 and 3., 6d. each; 
Shotts, No. 3, 6d.; and Kinneil, No. 1, 1s. Others unchanged. 

The shipments of pig iron from Scotch ports for the week ending 
the 10th inst. amounted to 10,330 tons, being 689 less than in the 
a week, and 1295 below those of the corresponding week of 


The imports of Middlesbrough pigs at Grangemouth for the 
week were 3445 tons, being 755 less than in the previous week, but 
2110 tons over those of the corresponding week of last year. 

For malleable iron the demand has hitherto been sufficient to 
enable manufacturers to do a moderate trade at the quotations, 
but reports came from various quarters that there will shortly be 
a curtailment of orders. The foundries are very slack, and there 
is, in consequence, a great want of employment among the operative 


moulders. In Glasgow the number of men upon the allowance 


roll of the society is exceptionally , and I am informed that 
during the month of Ma; was paid away by the 
secretary for the support of those out cf employment. The ship- 
ments of machinery and finished iron from Glasgow last week 
were, however, rather heavier than usual, and embraced a bridge, 
value ; railway materials worth £2000 ; machinery, £20,412; 
rails, £1705; pipes, £4280; castings, £2000; galvanised iron, 
£1500; and miscellaneous iron manufactures, £9790. 

The demand for coals is far from being up to what dealers 
would like, but it cannot be said that there is agg like 
stagnation in the business. Competition is, however, very keen, 
in consequence of the rather limited home inquiry. Coalmastes 
are looking forward to the return of the Canadian spring fleet, 
which is expected to sail, during the summer, with good cargoes. 
Household coals sell, f.0.b., at from 8s. to 10s. 6d. per ton: steam, 
9s, to 10s.; splint, 8s. to 8s, 9d.; and main, 7s. to 7s. 6d. In the 
eastern mining counties the shipping demand has been falling off, 
and at several of the collieries short time and storing have been 
resorted to. Prices are nominally unaltered, though, for contracts, 
considerable abatements are known to be made. 

There are no movements among the miners at present, with 
the exception of that promoted by the union to get the men 
within its ranks, and the efforts of the delegates in this direction 
meet with very indifferent success. At some of the collieries 
work is irregular, the men only working a portion of the week, 
and wages are necessarily very low. 

The operative coppersmiths of Glasgow, who had been on strike 
for a period of three months against a reduction of a halfpenny per 
hour in their wages, have resumed on a compromise by which the 
reduction has been restricted to a farthing. 

Mr. James Merry, of Merry and Cuninghame, the well-known 
Scotch iron and coal masters, has retired from his firm, and will 
spend the remainder of his days on his estate of Belladrum, Inver- 
nessshire. Mr. Merry retired from the turf some years ago, and 
also sold his extensive iron and coal works to a limited liability 
company; but about twelve months ago, he bought them back 
rather than that he should, in his weak state of health, undergo 
the excitement attending the labours of a committee of investiga- 
tion appointed by the shareholders, 

In a recent letter I stated that the riveters in the employment 
of Messrs. A. M‘Millan and Son, shipbuilders, Dumbarton, had 
been out on strike since the 29th December last against a reduction 
of wages. They are still on strike, but the firm are taking steps 
which will render their services unnecessary. They have brought 
out a riveting machine, which was subjected to inspection a few 
days ago, and found to do the work much better than it has 
hitherto been done by hand. The firm have now two of these 
machines at work, and are to obtain others which will enable them 
to complete the vessels in hand without the aid of the workmen. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue ‘‘Convention” of delegates has been held according to 
arrangement, and the cloud in the distance, which I almost feared 
was the precursor of a storm, has drifted away. As I stated lately, 
the working men’s delegates have been burdened with a debt of 
over £300, contracted for publishing the reports and carry ‘ng ont 
the duties of their mission at the conciliation board, Cardiff. 
This debt has lain like a heavy log, but it has answered a good end, 
and it has prevented new men from coming forward, and enabled 
the colliers to retain the services of the experienced delegates who 
compiled, with the representatives of the coalowners, the code of 
the conciliation board. The meeting for settling the question was 
held at Merthyr on Monday, and though strictly private, I have 
ascertained that the old delegates were re-elected, and an arrange- 
ment was made to clear off the debt by a levy of 6d., which will 
leave a surplus for future operations. 

The coal trade continues tolerably brisk, though here and there 
a falling off may be noticed. In the Rhondda Valley less is done 
than usual, but as the winding engines of the Great Western 
Colliery are expected to be put in action in a day or two a con- 
siderable augmentation from that district may be forthcoming. 
A fair amount of business is doing in the Merthyr district, and 
large quantities of coal are sent from Cyfarthfa to the North. At 
Dowlais the output is also large, and judging from the number of 
trucks labelled to Birkenhead, I should say that the output was 
pretty well monopolised from that quarter. The gross export of 
coal from Cardiff last week was 73,299 tons, from Newport 12,614, 
and from Swansea 11,167 tons. From the whele district a total of 

tons was sent, so that this section of trade is tolerably brisk. 

The price of coal is retained about the same figure as in the past 
month, the inferior coals only showing a declining tendency. In 
all the better kind of coals the prices are uncommonly firm, but 
though their firmness, coupled with a large demand, may foretell 
an advance, the advance lingers in the back ground. Cheiions at 
ali the ports are low, and there is no difficulty in getting vessels 
for any foreign destination. 

The usual meeting. of the South Wales Institute of Engineers 
was held at Cardiff last week, when a very effective address was 
delivered by Mr. James Brogden, the president. He thought the 
future of Wales a great one, though the present was one of trial. 
The stagnation in the iron trade threw a large quantity of coal 
upon an overtaxed market, but this he did not expect would con- 
tinue long, as he thought the special qualities of the Welsh steam 
coal would insure a largely increased demand. It had beenremarked, 
he said, that the coal trade was dependent upon the iron trade, but 
he took quite an opposite view ; it was the fuel which had enabled 
the Welsh ironmasters to carry on business, He maintained that 
analysis showed the steam coal of South V’ales possessed a larger 
quantity of fixed carbon with less impurity than could be found in 
any other district in England. In concluding a very able address, 
Mr. Brogden commended to mining engineers the advantages to be 
derived from coal-cutting machines, such as Downthorp’s, which 
he thought would result in getting an increased output at a 
diminished cost. A discussion followed, and papers by Mr. Birbeck 
-_ Mr. Wilkinson brought a very satisfactory gathering to a 
close, 

I dealt in rumours last week in connection with the Dowlais 
Tron eae and adverted to their intention to build another 
steel mill. This is now confirmed, and a hint has been thrown 
out that the company seriously contemplate purchasing, if pos- 
sible, Penydarran Ironworks, and extending their operations in 
that direction. The Penydarran Ironworks constitute a part of 
the freehold in the possession of Mr. Fothergill, and its site would 


mecessarily be a matter of great satisfaction if the latter gentle- 


man can be so indu 

A valuable colliery working the Llantwit seam, one of the best 
house and gas coals, is in the market. 

In the Swansea district the coal trade is becoming very slack. 
There is exceedingly little inquiry for the anthracite coal, and, in 
addition, I hear the Wannarlwyd collieries are likely to stop. 
Notice has been issued at Caergynydd,‘and the men at Bistwell 
have been transferred to the Slant. 

The Kingswood colliers, 700 in number, are out on strike, 

At Lydbrook the tin-plate men on strike are expected to give 
way. 








SoutH KEnsinecTton MusruM.—Visitors during the week ending 
June 10th :—On Monday, Tuesday, and Saturday, , from 
10 a.m. to 10 p.m., Museum, 33,693; mercantile marine, building 
materiale, and other collections, 22,379. On Wednesday, conger = 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 6629 ; 
mercantile marine, building materials, and oth , 4952. 





er Co! 
Total, 67,653. Average correspon 


week in former years 
27,968, Total from the_opening of the Museum, 15,239,623, 
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PRICES CURRENT OF IRON AND STEEL. 


prices are ee oeeetnt ey Se aes, Ws Se Rees te 
porne in mind that in many cases makers are to quote different 
termsfor special contracts. It is obviously imp to these cases 


oe Snes ee ee See. Se et quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BABS. 
OTLAND— £284 £34 
G.m.b.—No. 1.. oe +o 218 6] Glengarnock—No.1 .. 3 3 6 
ad - oo te : No.3 .. 218 0 
Gartsherrie—No. oe =< oo of 217 6 
N oo £218 6 see 0. 3 « 216 6 
Coltness.—No.1 .. o 3 9 6 Dalmellington No. 42. 237 6 
No. eo of 218 0 No.3... 216 6 
Summerlee—No. 1 o 3 2 6 At Ardrossan. 
Ton age ty 19 Bh Carron—No. 1. $826 
aa oo of 8 8B OO cae. 
. 0.3 2. 1 218 6| Do, specially selected -. 3 8 
Carnbroe—No.1.. «. 3 1 0 At Grangemouth. 
No.3 .6 o« 217 6 Shotts—No.1.. .. « 3 8 0 
Monkland—No.1.. «. 218 6 He. 8.0. « oo 38 @ 0 
No.8 .. «« 217 0 At Leith. 
aie Tree tae een 219 0 
Clyde & Quarter—No.1 218 6 2 i200 00 8G 
The above at Comet At Bo'ness. 
2 ¢ Sod CLeveLanp—Prices at works— 
See aa Sete 1 
Govan—No. a os oo oo 219 0 No.2 .. oc of of cf 32 9 6 
No. - 218 0] Nos.. oo of 2 & 6 
Ba Wescoetilns: No. 4, foundry” o eo 2 5 ® 
- No. 4, forge 2. so «. 2 5 0 
ees ~ et a i ae 2 
At Port Dundas. 





Messrs. WutTwet & Co.’s Stockton net prices (on trucks) are—No. 1 
£2 13s. 0d.; No. 3, £2 88.; No. 4 Forge, £2 7s.; “g Thornaby” No. 4 
Forge, £3 5s. Od. net cash. 

Messrs. Boickow, Vavoeuan, & Co.’s net prices, f.o.b., are, for No. 1, 
£2 13s.; No. 3, £2 88. 6d.; No. 4 foundry, £2 8s ; No. 4 forge, £2 7s. 6d. 


£84 £84 
Wates—No. 2, f.0.b.; Newport... oe - 27 6t00 00 
Forge (at works) os , « 215 0to3 0 0 
Common pig (at works) oe eo 22 0t00 00 
Best native ore (at works) .. 215 0tc0 0 0 

th, Davenport, delivered in Aberdare 
Densysnire.—No. 1, at heftield oo -- 216 O0to8 0 0 
No. 3.. 210 0te214 0 
LANCASHIRE, delivered in Manchester. —No. 218 6 0to0 0 0 
4 No.4 217 6to0 0 0 


Heuarrrs, at werke, 2h dis. for prompt cash. 


Millom *‘ Bessemer ”—No. 1... oe oe o eo $817 6 
No. 2 .. ee ee oe ° 815 0 

No. 8 .. ee oe oe e 812 6 

Ordinary No. 3 .. oe ee oe oe 812 6 

No. 4.. oe ee ee « $8ill 6 

No.5 .. ee ee ee ee 811 6 

Mottled ee os ee oe ee oe eo 315 0 
White.. +e oo oe o ee os e 810 0 
Maryport—No. 3 oe oe oe ee oo -- 815 0 
No. 4 ee a oe oe oo - 815 0 

No. 5 ee o o- oe oe eo 315 0 

Mottled and white.. ee oe oe oe o Smee 

“* Bessemer ”—No. 1 oe oo oo oe o 4900 
No. 2 oe oe oe oo eo 817 6 

No. 3 ee oe o oe - 315 0 


Puddled Bar— 


Waxes.—At works ee oo oe - £5 5 Oto 510 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (2) dis. for =. a 2.8 
Gtascow, f.0.b. ° ° ee o- £8 0d. to8 10 0 
MIDDLESBRO’, at works ee ee oo Of 7 ld. to715 0 


Boiler Plates— 


Warrinoton,” to 5 cwt. each —n ee oe - 100 0 
Do. best best ee es ° - 11 0 0 
Do. treble best .. 13 090 


4 per cent. discount for cash. “The Pearson and Knowles Co.’s prices 
< nished iron include delivery at station in Liverpool, Manchester, or 
m, in lots of not less than 2 tons, or free alongside at Liverpool 
Mi lots of 10 tons and upwards. 
Bow ine & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly accounts, or 1} per cent. dis. for cash in lieu 


of three months’ bill. The Low Moor Co. deliver in London 

at 10s.; Liverpool, 78. 6¢.; and Hull, 5s per tonextra. £ 8. d. 
Under 2}. cwt. each .. ee ee ee perewt. 1 5 0 
24cwt. and under3 ewt. .. oo eo ee o. 160 
3 ewt. ~~ Shewt. .. ee oe ee » £8 ®@ 
8h cwt. re 4 cwt. .. ee oe ee + 110 0 
4 cwt. ae 5 cwt. ee ee “. o 138 8 
5 cw ,, ee a a Ss eS Se 
6 cwt. 7 cwt. ee oe oe o « 119 0 
7 cwt. and upwards os os oe os eo 220 


Plates ex 6ft. wide, Os, per cwt. extra. Hammered and 
chequered plates, and all plates differing from a square form or regular 
taper, extra per cwt. 3s. 

Taytor Bros.’ boiler plates 6d. per cwt. 
Bowling and Low Moor. 
“*Monmoor” best, to 5 ewt., to 4ft. 6in. res and to 


less; their terms as 


30 —— feet, per ton at works . oe mu 0 0 
Best be: oe oe ee oe e- 1200 
Best best best, “to 4 cwt. oe . oy o - 100 
Special, to3cwt .. 17 0 0 

Usual extras for overweight, sketches, &e 
Barrows & Sons: 
Best, per ton short, at works .. ee ee - 400 
Best best .. oe oe oe oe ee + 150 0 
Best charcoal .. oe ee oe oe ee oe 23 5 0 
Barrows & Sons: 
B.B.H. ee pe yates ee oe oe e. - 1100 
” at eye o- oe oe oe ee 12 0 0 
ag Bost plates oe os os oo - 18300 
CLEVELAND . « £8 15s.to 9 0 0 
Wa es, at Aberdare—Coke plates. ee ee oe «- 200 0 
Guascow, f.0.b. -. o ee - £810s.to 9 0 0 
Angle Iron— 

Bow.tinc & Low Moor (terms as above)... percwt. £8. d. 
L and T iron, not exceeding ten united inches .. eo 160 
For each additional inch extra per cwt., 1s. 

** WARRINGTON "—less 2} per cent. for cash—from 1 8 0 0 

by 1 b: Fay be HM perton .. ee oe 

Best boiler do., ee o 810 0 
Wairwet & Co. * Rese 2. sd discount) Per ton’ o - 710 0 
Best oe oe o - 810 0 
Best best. boiler ee 10 0 0 
* ~ weal (at ~*~ “rptaaaed up to eight ‘united “inches 915 0 
- o . 1 5 0 
Best best _ ‘ o 11 5 0 
T-iron, as above, ‘los. extra. 
Angle and T oon, Sin. to 9in., 10s. extra. 
9in. to 10in.; 20s. extra. 
CLEVELAND .. .. oo os oe - & Ot0 750 
Eart or Dup.ey (terms as below) :— 
“Round Oak,” not exceeding Sin. wide—Single best 1110 0 
es - as » Double ,, .. 13 0 0 
a mn an » Treble , « 15 0 0 
Grascew, f.0.b. .. oe ee ee -- £7 15s. to 8 0 0 
ABERDARE o o. es oe 70 to 000 
Bar Iron— 

Bow tine, Low Moor, & Taytor Bros. (terms as above). 
perewt. £ 8. d. 
Flat, round, Soren, to 3} cwt. oe ee - 110 
Do., 3} to 5 ewt. ee - ee os - 120 
Do., 5 ewt. and upwards oe oe oo 229 
Flats—l}in. by gin. and upw ards.. o ee -. 1130 

» ‘under gin. thick to}in. .. ee se oo 288 

os war in. to fin. oo oe ee ee o. 130 

ander din. ae oe ee “4 Se 

For ote _ 7 fan ain wide extra, 10s. per ton. ——— 

uares—fin. and upwards ee ee ee os 

a 7-16in. s oe oe ee ee eo 183 8 
a4 and 5-léin. .. oe ee oo wR BB 
170 
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A ** * ee 
i Pic ~—F Bi. Mige Epes OFM, COPD 
x4 — ne oe ee ée os - 150 
” * oe ee J Lad 1 7 0 
oe e oe s° o- eo 190 
Rivet, same price as above. 
Chain iron, same sizes as above, extra cewt., 2s. 
Best bars and rods, extra per cwt., 3s. 

“* Monmoor,” at the works, per ton— £s. d. 

Bars, }in. to 3in. round and square, or to Gin. flat .. 815 0 
es t ” ” ” ” - 9 15 0 
a ” - 11 0 
Rivet iron, usual sizes. ee oe ee ee « 115 0 
o . ° om - 1115 0 

Ustad extras. 

Giasoow, f.o.b. . oe «» £7 10s. to 00 

Barrows ee Sons, “at works, per ton short : 

B.B.H. » oe oe oe eo 9 00 
os bast angle iron o ee 1100 
All other descriptions in pro} rtion. 
ae or Dubey, 2} dis., f.0.b., at Round 

und Oak,” rounds up to Sin. .. we ° ee 912 6 
6 ‘es a Single best .. - ll 00 
a oA pa Double ,, ee -- 1210 0 
*: Treble ,, oe -- 1410 0 
Rivet iron—Single best .. oe oe 7 ee S B : 

On ee 5S less than 5 ewt. ‘per ton extra, 10s. 
Waxes, at College Works, Cardiff—Coke bars,best .. 710 0 

Merchant Bars— 

“ WARRINGTON ” (2} Gis. for cash) per ton— 

Flats, from lin. to 6in. wide by }in. thick and upwards 710 0 

Rounds and squares, from }in. to 3in., best oe - 710 0 

Do., treble best .. oe - 1010 0 

Delivery ‘prices as above. 
WuHItWELt & Co., f.0.b. (24 dis. for cash), per ton— 
Crown — oe ee os. a or oe o- 70.0 
o ee o- oe . o ee 710 0 
Rivet iro « o- oe « 810 0 

Crown goals, “Thornaby”. ee oe ee ee - 810 0 
Best = Se ee oe ee 
Best best” ss ee . 1010 0 

Wa.es—Tredegar Iron Company, f.0.b. Cardiff or Newport 617 0 

No. 2 bars, f.0.b. Cardiff o e o «- 615 0 

Sheet— £8. d. 
“‘Monmoor,” to 8ft. long by 3ft. 20 w.g., per ton at)? jo 49 9 
works.. .. o o. oe a ory 
Do., ee ee e a oe ee o 20 0 
ee ™ ae eee ee ee ee ee 
Usual extras. 

Barrows & Sons— 

B.B.H. sheets.. oe oe ee oe oe - 1100 
- best do. oo oe oe ee oe « 1210 0 
best best do.. ee ee ee oe - 1810 0 

E. P.'& W. Baupwin, at works: 

“Severn "—Singles to 20 w.g. .. a oe «o 800 
“Wilden” ,, = “4 jie oo ee « 1600 
‘ ig “BB” .. ee a eo 7 0 
4 vei “BBB” oe ee + 1810 0 
8 ea “B charcoal”., oe ee 2310 0 
“EB” .. ee e- 2510 0 
Doubles to 24 w. g., 30s. ; and 

Trebles to 27 w.g., 60s. per ton, extra. 
Charcoal Tin—Best “EPandWB” .. percwt... 113 0 
“‘ Unicorn ” ee o oe e- 110 0 
Coke Tin—“ Stour” 160 

Messrs. Baldwin’s terms are 2} dis. for cash on 10th of the month 

following delivery. 

PEARSON & Know tes Co. (terms as —, 8. d. 

“ Dallam ”—Singles, to 20 w.g. .«. perton 1010 0 
Best, 10s.; best best, 30s. per ton extra. 

CrowrHer Bros. & MORGAN (at works)— £8. 4, 

Coke Tin—Singles, to 20w.g., to 120in. by 36in,p.cwt. 115 0 
Doubles, to 24 w.g., to 96in. by 36in. .» 10 
Trebles, to 26 w.g., “to 84in. by 33in... - 119 0 
Charcoal Tin—Singles, as above oe oe o 200 
Doubles ~” ee oe ee o 38 2 06 
Trebles ee o- o. 249 
Do. Best singles, ”as above oo oe eo 25 0 
Best doubles in ee oe oo 2 t® 
Best trebles 29 0 

Terms, 2} dis. for cash on 10th Of the month. “Orders of 2 tons 

and upwards, for shipment free, in 10 cwt. cases. 

J. Trsy, Bristol, delivered in London, 2} dis. forcash— £ 8. d. 
Doubies.. ee oe ee ee oe o oo 13 0 0 
Trebles .. ee o. o oe « 1410 0 

Wates—Treforest Ti alate W lorke— 

Charcoal tin (at Car iff), per cwt. £018 6to 100 

Lydney (at works) .. o - £1 10to 150 

Swansea ee ee ee oe - 018 Gwe 00 0 
Engine Iron— 

KirksTa Force Co. (from cold blast, pig, refined, and selected). 

Plain bars, rolled, viz. : Per ton. 
£8 £8. 
Rounds, from }in. to 6in. diameter .. +. 20 0to 22 0 
Squares, from in. to 5in. 20 Oto 21 0 

* Drawn hammered bars, as above, “per tonextra 1 0 
Rivet iron oe oe oe ee 20 0 to 22 0 
Angle iron, 1hin. to din. -e ay -- 20 Oto 0 0 
Forgings—Plain shafts under 5 cwt. oe «- 20 Oto 0 0 

a »  lOcwt. o « 22 Oto 0 0 
ae am 20 cwt. «- -- 2% Oto 0 0 
ai »  B0cwt .. eo 80 Oto 0 0 
5s mn 40 cwt. - 84 Oto 0 0 
Plain shafts, above 50 cwt., prices oneiien 
to weight and dimensions, 

Piston rods, under 5cwt. .. oo eo 22 Oto 0 0 
im i l0cwt. oe ee «- 2% Oto 0 0 
20 cwt. oe *- - 30 Oto 0 0 
Cranks, under Ra oe oe ee - 27 Oto 0 0 
“ee a ee ee -- 30 Oto 0 0 
re oe is owt . | oe. oo ee 
20cwt. .. oe . «. 87 Oto 0 0 
Crossheads, under — ee o «- 26 Oto 0 0 
10 cwt oe oe «- 30 Oto 0 0 

’all other uses according to pattern and weight. 


Wire— 


Warrecross Wire & Iron Co., delivered in Liverpool. Terms 2} dis- 
for cash. 


Best best wy drawn telegraph, in tong lengths, 


galvanised .. aes £8. 4. 

Oto 6 oe ee *- ° oe e eo 17 5 0 

7 to 8 ee ee oe oe ee ome? 

9 oe °s oe ee oe oe - 19 00 

10 es ee oe oe o- ee « 1915 0 

ll aT} oo oo oe o. oe eo 20 5 0 

12 es oe es ee ee 21.5 0 
Best annealed drawn fencing per to’ 

Oto 6 oe ee oe oe ee ee 1110 0 

7 oe oe ee . . . ee 12 5 0 

8 ee oe ee oe oe ee ee 18 0 0 

9 ee oe oe e o oe «- 1810 0 

10 oo oe oe . eo ee - 1410 0 

11 oe oe oe * oe . eo 15 0 0 

12 - 1510 0 


Dipping in boiled oil 5s. per ton extra, 
, ton 


Best galvanised do. 
0to 6 ee ee ee 


= 
‘ . - - 


8 
Tar PEARSON ‘k KNOWLES Co. 


“ Dallam ” fencing, Nos. @ to 4, B.W.G. 


Nail Rods—G.asoow, f.o.b. 
CLEVELAND .. 
Nails— 
i omy Wire & Iron Co. 


ee 


- 


Wire — or Points de Paris, per 112 Ib. :— 
0 


ll 


13 


14 15 


-» 1510 
« 16 


16 


9 1 18 
14/0 14) 9 15, 6 16/3 17/0 17/9 139 19/9 21/0 22/6 24/6 26/0 29/0 
Packing in casks 1s. per cwt. extra. 


Rails—G.ascow, f.0.b. ee 
(GaAno8 yg CLEVELAND ee 


Wa.es—tTredegar Iron ‘Company 
f.o.b. Newport or Cardiff. 
At Aberdare and Merthyr (Daven- 


port) .. oo 


. ee 


. 0 
5/6 


7 
6 
6 0 


aro 


to 
to 
to 


ADa@w 
ie 


6 0 to 6 12/6 





rr eto Cardi. Coe 


pee ke tng 


se id oe 


7 0ted 
ms pryetim : 


6126%te 6 
piplatee ‘at works), any section 
o «0 7110 to7 1296 
Railway Chairs—G.ascow, f.0.b. + oe 4 000410 
Pipes—Guascow, f.o.b... o 6 © oF 6 O07 5 
STEEL. 

SHEFFIELD—At works— Znee £32 24 
8; steel ee a.” os Pr « 17 0 0t0 20 0 0 
Ordi castrods .. o ee 1440 Ot0% 0 0 
Fair average steel ee o ee « 2% 0 0to82 0 0 
Sheet eo eee els 85 0 OO OO 
Second-classtool.. se +6 ec e. 2% 0 0t045 0 0 
Best speciai steels oe oe - 50 0 Oto 70 0 0 
Fine rolled, for clock dic. «e = ae 60 0 OTS 0 O 

iemens (at w ) ee ee o ra fog 7% 4 
er, ordinary .. ee ee 

Do. superior .. oe + 910 0tol0 0 0 

Do. best .. oe - - 10 0 Otoll 5 6 

Wares— £8. 4, £4 
Rails, f.0.b., See Set oe + 9 5 Otoll 0 0 
Rails, at works (D. vany «+ ee 8 0 0t0 0 0 0 

Heavy ee 710 Oto 715 0 
Best, from 401b. per yard, at works 
(Davenport)... 6° oo RO i@ 0558 60 


Copper— 
Chili bars .. ee oe om 
B.8. ingots eo oe ee 
Tough cakes or bars .. e 


Tin— 


PRICES CURRENT OF MISCELLANEOUS METALS. 


£8. 4 
oe +» perton.. 7610 0 
eo ee ee ee 00 
oe oe oe « 88 00 


74 0 0 
Straits ss oe oe oe ewe we wo f G8 OG 
ieee ee | 
Lead— 
Best English soft pig ee oe oo oe es «- 2110 0 
“ Panther ee o o oe ee oo «- 000 
Antimony— 
Regulus star .. ee oe ee ee oe «{ 9 4 
Spelter— 
Silesian .. ee oe oe or ee oe es 2410 4 
25 0 
SS et ae ae lar Rg of aaa 
Quicksilver .. oo per bottle .. 95 0 
Phosphor Bronze—Bearing metal perton . + 112 0 0 
Other alloys ee oe £120 to 140 0 0 
Muntz’s Metal—Prices nominal. . 
Zinz Sheets, for pa r glazing otien- 
lst way (per cwt.), fro ee + 41s. to 47s, 
oa ty 2. ee ee oe ee ee «. 358. 6d, 
For Engineers ee ee ee 378. 
G. Daum, Cologne and London. 


PRICES CURRENT OF COAL, COKE, OIL, &c. 





Coke— £84. £8.d. £n,a £84. 
Cleveland, at pits 010 0..0120);| London—Best .. 0 00..0 00 
Derb: byshire .. eo 0130..0 00 ther sorts .. 0196..1 09 
Wales 0 96..0106)| South Yorkshire—At the pits— 
Best Rhondda— ordinary.. 012 0..0160 

No. 8 012 0..0 18 6 Converting .. 0 90..011 0 
Gas coke,at works 0 66..0 00 0 80..8 50 
Sheffield .. .. 0150..6180 Wales, allat pit » 0 00..0 00 

Coals, nat, ger Gn ee. 0 63..0 76 

irming! 0 13 0..0 15 6 oe of O 70..0 76 
South Durham .. 0 5 6..0 10 6 Steal, steam... 0 29..0 36 
Derbyshire— Do. bituminous 0 20..0 3 

Best (at pits).. 0140..0160|/Lard .. .. .. 64 00..0 00 

eon eo ° 11 0..0 00 | Oils, ~ ew 
er 80 oe 90..0110 Seal, pale.. .. 84100..0 0 
Slack oo of 0 30..0 50 yng ee «+ 2910 0..39100 
totinged.. 31 0 0..33 00 
Glasgow—At the pits— eo oo 24 5 0..247 6 

Elicoal, perton 0 70..0 90) Olive, Gallipoli... 0 00..0 0 

Main ‘i 053.0 68 Spanish .. .. 0 00..0 00 

Splint - 0 56..0 76 ™m - 39 00..0 00 

Toss ra 0 09..0 30 Rangoon engine | 
oc eee (Cc. Riga and 0 86..0 0 

10. — lasgow— 8), 

Mont da Pe tO 18 8..0 15 9 Rapesodd, Bagh } 3s 5 0.88100 

Do., wholesale, g 9 9 99 | — EE ree 0..36150 

erten.. .. Ay Foreign pale .. 38 0 0..89 00 

Splint .. . 0 80..0 89 Brown .. « 00..0 00 

Steam .. .. 0 80..0 99 Sperm, body .. 0 00..0 00 

Wishaw main... 0 70..0 76 le, South 84 10 0..85 00 

Smithy .. .. 0186..0189) Sea, +o85 0 

TOWN .s «. 29 00..8000 
Lancashire (Wigan pit pri: E. I, -. 23 00..000 

Arley 0 11 0..6 11 6 Yellow .. .. 382 00,.3400 

Pemberton aft. 0 9 6..0°10 0 | Tallow «+ o¢ 30 00..5400 

Bargy ss: 0 60-0 63 | Potent) 515 0.08 0 0 

Slac! oe of 0 40.0 50 ee oe e¢ 50100..51 0 0 





PRICES CURRENT OF TIMBER, 












Swedish ..... “ . 
Swedish and Norway balks .... 
‘tic Oak Timber— 


~ 


Memel crown ... 


~ 
























4 
5 
3 
. 8 4 
| 3 
2 2 
a 2 
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THE LANDORE SIEMENS-STEEL WORKS. 
No. L 

Iw his last lecture of the series on the “Iron and Steel 
Manufacture,” recently delivered before the Society of 
Arts, Mr. Mattieu Williams briefly described the various 
processes, both direct and indirect, for making steel: the 
cementation process, that of subjecting bars of good soft 
iron to the action of charcoal in a closed furnace ; the pot 
method, now largely employed in Sheffield, which consists 
in shearing the bars of wrought iron into.short pieces and 
fusing them in pots or crucibles in connection with char- 
coal; the Uchatius process of 1859, in which the raw pig 
is melted in a cupola and granulated by being allowed to 
fall into water a height, then taking up half the 
carbon contained in the 20 per cent. of manganese which 
is added ; and, finally, the Bessemer the details of 
which will be familiar to most of ourreaders. The lecturer 
also gave some interesting details of the Siemens-Martin 
process, now so generally employed in France and Belgium, 
as well.as in this country, more ially on a large and 
increasing scale at Landore, near Swansea. Carefully 
selected pig iron is charged into the furnace, and steel or 
iron scrap is added, or not, according to circumstances ; for 
wrought iron or steel may be introduced into a bath of 
molten pig iron without fear of its burning. Spiegeleisen is 
added in proportion to the amount of carbon required ‘in 
the finished product. “Thus,” observed the lecturer, 
“with good pigs, judicious mixing and careful manage- 
ment, a ‘mild’ steel with varying proportion of carbon is 
obtained, which is now becoming a very important sub- 
stance, somewhat harder than wrought iron, but with 
nearly all its toughness, and capable of being worked 
nearly as readily as iron. It is an important substance, 
because it is uniform and homogeneous, and not made up 
of different blooms welded —— and thus liable to 
lamination.” Some remarkable samples of the Siemens 
metal were then exhibited, one being a bowl pressed out 
of a in. plate without any perceptible crack in the edges, 
and which rang sharp nf clear as a bell. The cold tests 
were still more remarkable, one of them being a 3in. 
angle iron doubled together cold with the web inside. 
Plates were then being supplied by the Landore company to 
the Pembroke.Dockyard for the skin of some despatch 
vessels that were being built for the navy, and the Govern- 
ment specification provided that the tensile strength should 
not be, less than 26 tons, and not more than 30 tons per 
square inch. Much judgment was shown in fixing these 
limits for the “mild” or “semi” steel, which was chiefly 
of use in construction, being recommended by its certainty 
and regularity, its not giving way, and not changing its 
molec structure on account of vibration. This theory, 
the lecturer remarked, though he did not altogether dis- 
believe it, was a very conveniept one for accounting for 
“bad iron,” having unsound places through the patchwork 
of welding up the different blooms, a defect which cannot 
occur when ingots are cast of molten metal. 

Additional interest has since been given to the subject 
of mild steel by the paper “ On Steel for Shipbuilding as 
supplied to the Royal Navy,” read before the Society of 
Naval Architects by Mr. Riley, manager of the Landore- 
Siemens Steelworks*, and the discussion which ensued. 

We have been enabled, through the courtesy of 
Messrs. Campbell and Morris, the Sade agents to the 
Landore Siemens-Steel Company, Westminster-chambers, 
Victoria-street, to pay a visit to the works, where 
all the details and drawings were placed at our disposal, 
in the most unreserved manner, by Mr. James Riley, the 
manager ; and we now reproduce a few of the drawings, 
including the newest arrangement of furnaces both for 
melting the steel and annealing the plates, accompanying 
them with a description of the works and process. 

The company was formed about seven years ago with 
the object of manufacturing steel under the patent of Dr. 
Siemens ; and what are now known as the “ Old Works” 
were commenced about the same time. The “New Works” 
were started at a later date, and are capable of almost 
infinite extension. Both works are together equal to a 
production of 1500 tons a week at the present time. The 
seat of operations is Landore, in Glamo: hire, about 
two miles north of Swansea, most teveumiil situated for 
both land and water carriage. The South Wales section 
of the Great Western Railway passes, by way of Brunel’s 
famous Landore Viaduct, close to the old works, while the 
Midland Company’s Swansea Vale line runs through them. 
Schooners can also ascend the river Tawe (pronounced 
Towy), and lie at the wharf of the old works; the river 
separates the old works from the new. The area of ground 
owned by the company is about 100 acres, and the number 
of men at present employed in the works proper is 1200. 
This figure does not include the men engaged at the six 
collieries owned by the company, which are capable of an 
output, if required, of 1500 tons a day. As the native 
ores of South Wales contain too large a percentage of 

hesphorus for steel-making, it becomes necessary to go 
arther afield for the raw material. “The works, being so 
near to the Port of Swansea, are favourably situated for 
the reception of ores from the hematite districts of Furness 
and West Cumberland, as well as those of Spain and 
Algeria ; and this is especially important, as the company 
own a valuable iron mine near Bilbao, which has, however, 

been practically useless during the last three years, owin 

to the unfortunate internecine strife which has yse 
all trades and manufactures in Spain. Now, however, 
that there is once more a settled lou of government, it 
is hoped that large quantities of Spanish ore will soon find 
their way into this country. The mine had previously 
been developed to such an extent as to admit of the impor- 
tation of many thousand tons of spathose ore—carbonate 
of iron—and brown hematite—peroxide of iron—of 
excellent quality. The flux used’ in the blast furnaces is a 
very pure crystalline limestone, worked at the Mumbles, 
only five miles from Swansea, brought up the river in 
barges, and run in trucks direct to the top of the furnaces. 
e blast furnace plant is situate at the New Works, as 


will be seen by reference to the general _ Fig. 1, and 
consists of two iron-cased furnaces, No. 1 being 54ft. high 
and 18ft. in the boshes, and No. 2 66ft. by 19ft. They 
are well situated for charging, having been erected under 
a bank, so that the charges may be run direct on to the 
top of No. 1, while, in the case of No. 2, there is only 
12ft. difference of level, which is provided for by a steam 
lift. Both pig iron and spiegeleisen are made in these 
blast furnaces ; but a third furnace of smaller dimensions 
is used occasionally for the production of a spiegeleisen 


richer in ese. e furnaces are close-topped, the 
bells being provided with Head, Wrightson, and Co.’s 
patent hydraulic brakes. The blast is supplied by two 


100in. vertical, Sagerrgrny | blowing engines built by 
Kitsons, of Leeds, and is heated by three of Cowper's 
am stoves of large dimensions, 52ft. high, and in 

iameter. The temperature usually worked at is about 
1400 deg. Fah., and the pressure about 4°26 Ib. per square 
inch at the furnace. The eleven boilers—ordinary internal- 
flued Cornish—for raising steam for the blowing engines 
and for the engine working the machinery in the adjoining 
steel melting house, are fired by the waste gases from the 
blast furnaces. 

Onthe bank, level with the top of the blast furnaces, is 
a fine plant of 100 coke ovens in a double row ; these are 
charged by trucks running on rails over the top of the 
ovens, and drawn by steam power. A cradle is inserted 
in each oven before it is charged, and when the time comes 
for drawing the batches a chain is attached to the cradle 
and hitched on to an endless chain parsing cree a pulley at 
one end, and round a corresponding pulley of a steam 
winch at the other. As the batch is withdrawn, iron 
clamps are placed over it to prevent its spreading over the 
floor. Up to a recent date the coke used in the blast 
furnaces was of the ordinary soft character usual in South 
Wales ; but quite recently the company have been con- 
ducting a series of experiments on the use of coke made 
under Penrose and Richard’s patent, which was described 
in a paper read by Mr. Hackney before the Iron and Steel 
Institute at Manchester.* In the production of this coke, 
65 per cent. of anthracite, 30 per cent. of bituminous coal, 
pe per cent. of pitch from gasworks are ground together 
in one of Carr’s disintegrators of very large size, to drive 
which the company have erected a powerful engine. An 
ingenious labour-saving appliance is adopted for conveying 
to the disintegrator the three substances ; they are shot 
from railway wagons into the separate compartments of 
a hopper, whence they are lifted by a triple “Jacob’s 
ladder,” the three sets of buckets of which are properly 
proportioned. The series of «xperiments is not yet con- 
Traded, but the results already obtained are startling, and 
havefully borne out thestatements made in the paper referred 
to. The economy effected in the item of fuel is at least 
30 per cent. as compared with the use of ordinary coke ; 
and there can be little doubt that the anthracite coke thus 
made is destined to play an important part in the iron 
industry of South Wales. 

On the same level with the coke ovens are large spaces 
available for depositing the ores and other materials ; these 
floors are connected by branch lines with the South Wales 
main line, which, as we have said, runs in close proximity. 

Descending to the lower level, directly in front of the 
blast furnaces is situate the steel melting department. 
This arrangement was adopted with the intention of taking 
the metal direct from the blast furnace to the melting 
furnace. Up to the present time, however, this idea has 
not been carried out, but the iron is run into pigs, and the 
spiegeleisen into the usual slabs, on the pig beds imme- 
iately in front of each blast furnace, shown in the general 
plan. The pigs are conveyed in trucks and deposited close 
to the melting furnaces, of which there are at present six- 
teen, capable of a total production of 1000 to 1200 tons of 
ingots —- The general arrangement of this melting 
shop, 320ft. long by 210ft. wide, is shown by the block plan, 
Fig. 2,page 466. The ladle iscarried ina truck,shown in the 
cross section of melting house, Fig. 3, on a railway, between 
the rails of which the ingot-moulds are arranged in a 
straight line; over these rails, and at right angles to 
them, is a gantry on which runs a truck for removing the 
ingots. ere are five overhead travelling cranes, supplied 
by Messrs. Stothert and Pitt, of Bath, to which motion is 
communicated by a-shaft, 24in. square, passing the whole 
length of the shop along each side, having journals running 
in tumbler bearings at regular distances, as shown in the 
detail drawing, Fig. 4. This traveller raises the ingots, 
moulds, &c., and, by means of a snatch-block attached to 
the column opposite each furnace, runs out the ladle truck 
after it has received its charge of molten metal ready for 

uring. The ladles are, as usual, lined with good foundry 
ne ; , an improvement has been introduced in drying 
the lining by leading gas through a movable pipe from the 

producers, instead of the primitive coke fire or handful 
of sticks burning inside. 

As the designation of the company implies, the steel is 
made by the Siemens process, what are known as the ore 
or scrap methods being adopted according to the supply of 
scrap available ; in fact, we saw furnaces working by both 
methods, in some cases ore alone being used for decarboni- 
sation, and in others both ore and scrap. This, however, 
is a sine qué non; the whole of the materials must be free 
from phosphorus, and the sulphur must not exceed 
0°05 per cent. The gas for heating the furnaces is made 
in twenty-four Siemens’ gas producers, and collected in 
large cooling tubes with a syphon action, which draws the 
fires ; it is led through pipes and culverts under the floor 
of the maar) house to the furnaces, where it is directed 
by a Siemens’ patent reversing valve into one or other of 
the chambers, constructed of chequered brickwork, of the 
now well-known regenerative furnace. The regenerators 
are built of Stourbridge bricks, but the roof and body of 
the consist entirely of- silica bricks, made at the 
works, and last six; nine, and even twelve months. The 
bottom is of good silica sand, crushed from rock obtained 
in the district, and is carefully examined after each pour, 
being refilled with the sand when necessary. The charge 
for each furnace is carefully weighed and deposited in 





* Reported in Tue Encineer of 14th April, p. 269. 








* Reproduced in Tse Enoivger of 21st January last, p. 45. 


bunkers situated behind the furnaces; it consists of six 
tons of Pig, 25 cwt. of pure steei scrap, and from 20 cwt. to 
earclone Mokta a _— the decarbonisation. To 

is ¢ spiegeleisen is in varying proportions, 
which depend entirely upon the pie ha & the steel 
required—whether hard or soft. The pig and scrap are 
charged in cold ; the pig iron is put into the middle of the 
bath, and part of the heavy scrap charged on the top ; the 
remainder of the scrap is put on the sides at intervais till 
heated, and then turned down into the bath. About four 
hours are taken up in melting the charge, after which the 
ore is added in small proportions until the carbon is suffi- 
ciently reduced to satisfy the manager of the department, 
when the spiegeleisen is in, sometimes having 
been previously raised to a red heat in a separate furnace. 
After the melting down of the charge, from seven to eight 
hours are required for working it. Towards the close of 
the operation samples of the metal are taken out with an 
iron spoon, cooled in water, dried, and broken with a 
sledge-hammer ; and it is from the ap ce of the frac- 
ture that the manager judges whether or not the carbon is 
sufficiently reduced. The slag is also carefully examined 
before tapping to see if it is clean. The currents of gas 
and air are reversed by the valve every half-hour. 

The silica bricks, of which the furnaces are constructed, 
are made on the ground from silica rock broken by a 
Blake’s stone-crusher, then raised in an elevator, and 
reduced to a coarse powder by being passed through two 
pairs of rolls, one set finer than the other. This powder is 
mixed with water, a little lime being added for cohesion ; 
the bricks are then moulded by hand, dried on a floor 
heated by flues, stacked in a circular kiln, and burnt 


gradually. 
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The Midland Railway; lts Rise and Progress. 

Wiuiams. London: Strahan and Co, 
Tuis huge book is little more than a mass of gossip 
throughout, light and lively enough in its style, which, 
moreover, is not characterised much by purity or elegance, 
but rather, in a good many places at least, the sort of 
cut-and-dry jocosities which mark certain special correspon- 
dents. The large size chosen for the page, as well as the 
thickness of the paper, seem to us very likely to mar the 
— of the publisher. It is too big and awkward for 
anything but a library book, and yet few persons connected 
professionally or commercially with railways would value 
it enough for the sake of the generally superficial informa- 
tion it contains to place it on the shelves of their libraries. 
The matter and manner of its contents might have rendered 
it an agreeable companion, perhaps, for the tourist visiting 
the districts traversed by the Midland Railway and its 
branches, had the book been condensed to half its number 
of pages, and their size cut down to those of an easily 
handled octavo volume. The author in his preface divides 
his work under three great heads, which, however, are not 
found separated in the book, except. by the division of 
chapters. These three divisions are—first, “ historical ; 
the second, descriptive of the Midland Railway, of its 
engineering works, and of the country through which the 
line passes ;” and “the third part is administrative. It 
endeavours to indicate the machinery—comprehensive, 
intricate, and exact—by which a great system of railway 
is kept in motion by day and by night, in summer and 
in winter.” The diffuseness of style, of which the 
latter “ae of the quotation just given may be taken for an 
example, and the gossiping character of everything in 
these pages, may still leave the “ historical” portion not 
without a certain amount of interest as well as value to 
the engineering student who has not much exceeded in 
age his thirtieth year, and who may like to learn from 
what small beginnings, in a meeting of the “little group 
of plain, practical men”—coal owners in the counties of 
Derby and Leicester, who wanted to improve the vent for 
their output—held in the year 1832 at the Sun country 
inn at Eastwood, commenced that succession of enterprises 
which have covered a large portion of England with those 
many lines of railway which stretch like a Brobdi 
cobweb over almost the whole length and breadth of the 
country, connecting all the great and prosperous cities and 
seats of manufacture in the midland shires by means of 
the Midland and its allied lines held by other and friendly 
companies, and affording communication reaching from 
Scotland to London and the south-west of England, and 
from the borders of Wales to the east coast, forming a 

roperty which has cost £50,000,000 sterling, and pro- 
uces an annual revenue of £5,000,000. ; 

From portions of this history the young engineer may 
learn some curious facts as to the carriage and means of 
communication in the best traversed and most cultivated 
parts of England, just prior to the Lirth of the railway 
system, notwithstanding that the still more defective com- 
munications of the preceding half-century had been greatly | 
improved by the construction of the canals which marked 
that epoch of our national progress. “The only modes of 
conveyance at that time were three—the canal, the fly- 
wagon, and the coach—and the charges made were pro- 
portionate to the speed. Wool, for instance, required two 
days to travel the: fifteen miles between Leicester and 
Market Harborough, and the expense was 6d. a hundred- 
weight, the distance being, it was said, so short, and the 
traffic so unimportant, that they are obliged to charge an 
extra price.” Only three coaches ran daily each way from 
Nottingham to Leicester, in addition to those that passed 
to and from more distant points, and on which little 
reliance could be placed by local travellers. Similarly, 
many of the fly-wagons were long stagers, and were of 
secondary benefit to the intermediate towns. Meanwhile 
the charge for haberdashery from London to Leicester 
was £2 lds. a ton ~ canal, 5s. a hundredweight by wagon, 
and 1d. a pound by coach.” Land carriage between 
Leicester and Birmingham “cost 30s. a ton,” and the 
length of the canal, which measured the time of transit, 
was double that of a direct line between the two 
towns. Indeed, meandering was characteristic of all 
canal making in England, until Telford ventured upon 
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bolder and more expensive works, and by tunnels and 


lofty viaducts, shortened some of the distances that were 
inevitable to the system of creeping along hillsides and 
valley bottoms, commenced by Brindley. wool most 
valued for the stocking manufacture at Leicester was 
brought all the way from the West of E d, and we 


may well imagine, from the ing facts, 


P 
staple manufacture of the place was hampered by this cir- 
cumstadce alone. “Complaints also came from Derby and 


Macclesfield. ‘Our heavy ’ said a witness, ‘ must 
Trent, the Soar, and the Leicester Navi 
they cost nearly £1 a ton average 
Leicester.’ ” 


The young engineer will here, too, get occasional 
glimpses of some of those giants who, in the early days of 


railway engineering, became famous as engineers and con- 
pee e will find himself in company with the 
Stephersons, Geo 

Woodhouse Mackintosh, and Mackenzie. 
characteristic glimpse of the last named. This was the man 
who first acquired a fortune by the execution of the tunnel 
under the town of Liverpool, from the Lime-street station 
to Edge-hill, through the solid new red sandstone, upon 
terms which every one said would ruin him. But he 
knew better, and saw that the spoil of his excavation 


would prove to him a rich and valuable stone quarry, with 


a boundless demand in the rapid increase of buildings in 
Liverpool. He it was who afterwards became famous in 
France—and, indeed, all over Europe—by the construction 
of the Havre and Rouen, and Paris and leer Railways, 
as well as by an immense proportion of the fortifications 
of Paris during Louis Phillipe’s reign, and he, too, ata later 
period, executed. works of great magnitude upon the river 
Shannon. “In carrying on these works—Midland, between 
Nottingham and Derby—a curious incident occurred at 
Spondon, three miles from Derby. ‘The railway had here 
to be conducted between the river Derwent and the Not- 
tingham Canal over a space so narrow that a diversion of 
the canal was necessary. But this could not be effected 
without temporarily suspending the navigation, for which 


a penalty was demanded of £2 an hour. In the month of 


August the contractor was preparing to undertake the 
work, and, of course, to pay the price, when suddenly the 
canal itself had to be stopped, in order that some indis- 
pensable repairs might be made. Mr. Mackenzie imme- 
diately mustered his men from various points of the rail- 
way, and while the repairs of the canal were being effected, 
he succeeded in effecting his diversion of the line—to the 
great diversion of the neighbourhood, who came to watch 
the relays of 200 or 300 men, fed most bountifully, and 
labouring most energetically to complete, within the given 
time, the novel task.” 

_ We may here just notice the only mistake we have 
observed in the volume. Amongst other facts in relation 
to the late Mr. Charles Vignoles’ earlier career, it is said 
that “he was favourably known in the North while engaged 
under George Stephenson on the Liverpool and Man- 
chester line.” Mr. Vignoles was, we believe, never 
engaged under George Stephenson. He, in concert with 


Mr. George Rennie, laid out independently and obtained 


the bill for the construction of the Liverpool and Manches- 
ter line, in which George Stephenson had failed in a pre- 


vious session. If justice and fairness had ruled the con- 
duct of the Liverpool promoters, Rennie and Vignoles 


should—as in accordance with usage they expected— have 


been appointed the engineers to carry out the work; but 


the Stephenson party were powerful enough to oust them 
both and get George Stephenson appointed in their stead. 


Of the second part of this volume we can only say that 


it contains a good deal of readable matter very much in 


the guide book style, but without the completeness that 
Passing 
ted some 
ars of the 
Roses and of the fine old parish church, of which Lysons 
in his well-known book, “ The Antiquities of Gloucester- 
shire,” has given some account and one of his characteristic 
e third part of the work is the least interest- 
ing section of the volume; it contains, however, a good 
deal of statistical and other information of interest to the 
capitalist and railway investor; and some of consider- 
able convenience for the information of the travelling 
public upon the Midland lines. We ought to have men- 
tioned earlier that the woodcut vignettes which are thickly 
strewn through this volume, and illustrate scenery or 
objects visible from, and works forming parts of, the 
line, are artistically chosen and executed with skill. The 
volume, as it stands, will no doubt command a large sale 
amongst those locally or otherwise interested in the Mid- 
land system; but if it is ever to become the basis of a hand- 
book for all travellers thereon, it must-be by condensation 


should characterise that class of literature. 
Tewkesbury, for example, we might have ex 
notice of the battle-field of the time of the 


etchings. 


to one-third of its bulk. 








THE CENTENNIAL EXHIBITION. 
(From our own Correspondent.) 
y PHILADELPHIA, JUNE 2, 1876. 


= 


One gxeat defect in the arrangement of this Exhibition con- 
sists of similar articles being placed in different buildings. For 
instance, specimens of metals in the rough and manufactured 
state are te be found in the main building and machinery hall, 
while the latter and agricultural hall both contain portable 
engines, ice getting tools, and wood-working machinery. In the 
agricultural hall I discovered a very interesting tool for making 
fencing which would attract a considerable amount of attention 
in the machinery hall. Mr. Hall’s universal fencing machine is 
designed principally for producing the rough-and-ready fence 
invented by the maker. This fence consists of posts placed on 
the surface—no holes being dug to receive them—in a zig-zag 
position, and connected by rails screwed into the posts. It is 
maintained that by placing the posts in this position they afford 
pressure will 
upset them; but the machine is equally well adapted for pro- 
ducing ordinary straight fencing. In this country, where ma- 
chinery is so extensively employed, especially for wood-working, 
and where great quantities of timber are used for fencing, it i, 


a mutual support to each other, and no ordinary 


strange that this should be the only fence-making machine 


Rennie, and Vignoles, and with 
Here is a 


have seen in the Exhibition. The machine consists of « substan- 


tial frame of about 8ft. 


ra St and. 4ft. wide, with three lines of 
shafting through it 


of about l}in. in diameter. The 
posts are first sawn by a circular saw to even | of 5ft.; 
they are then thrown on to an inclined plane on the top of the 
machine, down which they roll and drop into a he carriage, 
where they are clamped and their level adjusted. e post is 
then moved up on the carriage against a gang of six augers, 
2hin. diameter, placed at unequal distances apart to suit the 
required position of the rails; on the shank of each auger is a 


y 8° | countersink, and the holes are thus bored and countersunk at 
through two or three different channels by water—the i 


ion—so that 
m Derby to 


one operation. The is withdrawn, and if the post is 
intended for the zig-zag fence it is turned to a proper angle to 
receive the other holes by means of a short lever inserted into 
one of the holes already bored, and furnished with a spirit level 
set at an angle with the lever, which indicates when the post has 
been turned into the proper position. The boring and counter- 
daking pone = before, and the post is completed. On one 
side of the machine is a circular saw, a reducer, and ‘a header. 
The saw is used for cutting rails and posts to the desired lengths, 
and the reducer consists of two conical wheels with knives 
revolving with great rapidity. This reduces the ends of crooked 
or mis-shapen rails or sharpens posts for driving. The rail is 
then placed in the header, a conical shell with knives on the 
inside; this forms the circular tenon and shoulder. The rail is 
held while being headed by a sliding cam which prevents -it 
from turning, and is very quickly released. A great saving in 
the cost of making fencing is effected by the use of this machine. 
Messrs. J. A. Fay and Co., of Cincinnati, Ohio, show some of 
the best wood-working machines in the Exhibition. Many of 
these tools are at work in England, but doubtless they are not 
known to allof your readers. Their patent variety wood worker 
performs a great number of operations, no less than twenty-six 
varieties of work being shown on a diagram of the c2pabilities of 
this tool issued by the makers, but these may be practically 
reduced to about fifteen different classes. The iron platens are 
planed perfectly true and have independent vertical and lateral 
adjustments. The vertical adjustment is very quickly made by 
means of hand wheels and bevel gear, placed in the most con- 
venient positiou for the operator. When facing or planing out 
of wind, the vertical and lateral adjustments can be made simul- 
taneously, thus constantly retaining the proper distance between 
periphery of cut and the edge of table. All of the different 
functions of the machine are secured by the use of two tables, 
while other machines of this kind have three tables, thereby 
effecting a saving of time in making adjustments. The tables or 
platens are made with grooves to receive the gaining frame, and 
are made continuous by hard wood filling pieces connecting the 
two tables at each side. For sawing, an extra table can be in- 
serted between the other two, making a solid and continuous 
saw table. The arbor is of steel, of large diameter, and revolves 
in bearings supported on the column. One bearing is cast 
solidly to the column, and the other is movable, being planed in 
a seat, the height of which to the centre of the arbor is equal to 
one-half the diameter of the largest head to be used. The 
movable or outside bearing is readily detachable for the purpose 
of substituting different heads by loosening a bolt at the bottom. 
This is a very important and advantageous feature, as it gives 
greater stability to the arbor, and obviating its. liability to 
spring, renders the machine capable of performing a larger range 
of work. Another very important advantage will be found in 
the fence, which requires no separate adjustment. Being 
attached to and forming a part of the forward table, it always 
maintains its proper position in relation to the knives. The 
fence has lateral adjustment, is fitted to receive pressure springs 
for holding down the stuff, and swings to different angles for 
beveling work. Each machine is provided with an 8in. three- 
knife planing head, rabbeting, jointing and capped heads, and is 
fitted to receive expansivn gaining head and paneling heads, and 
when desired can be fitted on opposite sides with boring and 
routing table, which has vertical and lateral adjustments to suit 
the size of the stuff being worked. Of course Messrs. Fay and 
Co. exhibit a band saw, without which no stand of wood-work- 
ing machinery would be complete, and the upper wheel is made 
of steel with india-rubber tire, which, from its lightness and elas- 
| ticity, reduces the strain upon the saw when starting and stop- 
ping. The four-roll planing and matching machine has two 
important features, one being that the whole of the front portion 
of the frame, with the feeding rolls, can be swung to one side, 
and thus gives ready access to the cutter heads. The matcher 
heads can be quickly lowered below the frame by means of two 
square keys when it is desired to plane only. The beading 
attachment is placed upon the pressure bar over the under 
cylinder, so as to gauge the depth of the bead from and by the 
surface of the board, and secure automatic adjustment of the 
beading shaft at all times. A double-deck planer is used for 
thicknessing or truing on one side only ; their universal wood- 
worker is a moulding machine, with a “Variety ’’ machine, pre- 
viously described, attached to it, and is a very compact and 
useful article for performing a great number of operations. The 
patent band re-sawing machine is provided with a great number 
of adjustments, the most important being a strut, not shown on 
the cut, which gives outside bearings to the upper and lower 
wheels. It consists of a hollow rod, furnished with an india- 
rubber spring buffer at its upper end, and a screw coupling at 
the centre by which the pressure on the outside bearings can be 
regulated. The wheels are 5ft. in diameter, and the. distancé 
between their centres is such that there is but a comparatively 
small portion of the saw blade left unsupported, and consequently 
less liability to deviate from a straight course. ‘The tendency of 
the saws to “run” has hitherto been a ‘serious drawback in the 
use of a band saw for re-sawing. The upper wheel revolves on a 
2kin. shaft, running in long self-oiling bearings, has a vertical 
adjustment of 12in., and can be adjusted so that the saw will run 
at any desired point on its periphery. The feed rolls are con- 
nected by expansion gears, operated by friction. This friction is 
operated by a shaft connected with a lever in front of the column, 
by different movements of which the feed is instantly started or 
stopped, and graduated from fine to coarse. . The feed is strong 
and powerful, and is under complete and immediate control of 
the operator. The feed rolls are adjustel to and from each other 
by levers attached to their sliding frames, operated by hand lever 
rack and pinion. The hand lever is retained in position by 
ratchet and pawl, and a sufficient pressure can be obtained to 
take out any warp in the stuff being sawed, and the feed rolls 
next the column can be fixed as guide rolls in any desired posi- 
tion. The machine is fitted with patent roller guides for the 
back and sides of the saw, which form a perfect guide for the 
saw and prevent “buckling.” They are always in a true vertical 
line with each other, and the upper guide has a vertical 
adjustment to suit different widths of lumber being worked. 
The American File Company, of Pawbucket, Rhode Island, 
and the Nicholson File Company, of Providence, Rhode Island, 
display beautiful collections of every known variety of file. 
Messrs. Hoopes and Townsend, of Philadelphia, exhibit car 
forgings, bolts, nuts, rivets, and chain-links, of the highest 





I excellence of workmanship, and well arranged, including beauti- 
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comprise largest seen, 
namely, one for the Croton Aqueduct at New York, 72in. 
diameter and 12ft. long, exhibited by Messrs. R. D. Wood and 
Co., of Philadelphia. articles are nearly all taste- 
fully arranged, and are interesting to examine, aan prove 
the high degree of excellence to which American manufacturers 
have attained in the production of these articles, which were 
formerly all procured from England; but a written description 
could only consist of a bald enumeration of the variuus goods 
exhibited, and, therefore, I ene ® but I think 
—— eo EN the English mavufacturers may visit the 

bition be interested and surprised at this display. - 

The Pottstown Iron Company, whose works are at Mont- 
gomery County, show specimens of.ore raised from their own 
ines i County, and fine iron plates 18ft. by 6ft. 6in. 
by #in., said to have borne a tensile strain of 45,000 lb.—20 tons 
2 cwt. nearly—per square inch, which were used in the con- 
struction of the steamships of the “‘ American” line of steamers 
running between Philadelphia and Liverpool, and in which the 
Americans take great pride. The public are, however, attracted ~ 
to the stand of the Pottstown Iron Company by a noisy 
nail-making machine, which turns out about 200 
minute, in sizes of 2in. to 4}in. long; the most noticeable 
feature about this machine is an automatic feeding arrangement, 
which supplies the materials of which the nails are made. 

The Duncannon Iron Company, of. Philadelphia, also show a 
nail-making machine, which is fed by hand, The iron bar, of a 
width corresponding to the length of the nail to be made, is held 
under the cutter, a spring at the back of the cutter ting 
the width of the strip ; the latter is then held by the machine 
while the head is formed by a die. This mactiine can produce 
300 1}in. nails per minute, and can make them from }in. to 
fin. long. . 

The Pennsylvania Tack Works show some very delicate 
machines for making every variety of tacks. They are fitted 
with various improvements in the fourm of the levers and feed 
motion, but as these are not yet protected by patents in Europe, 
Iam not at liberty to describe them in detail. The machines 
make 400 revolutions per minute, each revolution manufacturing 
a tack, and they are stated to be the smallest and lightest 
machines that have been introduced for tack making. One 
thousand of the largest tacks produced by the instruments 
exhibited weigh 6 oz., and the smallest are very minute. 

The Old Colony Rivet Works, of Kingston, Massachussetts, 
have some very neat and useful handshears, for cutting bar and 
plate iron ; also four hand planing machines to plane various 
sizes, from 8in. by 8in. to 2in. by 2in.; but the greatest novelty 
on their stand consists of an improved ratchet drill, having a 
vertical, diagonal, and horizontal movement of the lever. The 
lever is attached, by a universal joint, to a horizontal lever wheel 
working between two vertical wheels ; the reciprocating move- 
ment of the lever in a horizontal position turns each of the 
vertical wheels alternately, thus giving a continuous rotation to 
the brace, while the facility of moving the lever in any desired 
direction greatly facilitates werk in a confined space. 

The American ironfounders have long been celebrated for the 
superior quality of their chilled cast iron wheels for railway and 
tramway purposes, and I believe most of the English tramway 
companies find it to their advantage to import the wheels for 
their cars from America. The exhibition of chilled wheels is a 
large and interesting one, but it is somewhat singular to find the 
inventor of the most approved form of this class of wheel has 
abandoned his original ideas, and adopted a new form, with steel 
or wrought iron tires. The drawing will explain the new methcd 
of construction adopted by Mr. Atwood, of Brooklyn, for securing 
the tire, by which the use of bolts or rivets, and the shrinking of 
the tire upon the body of the wheel, are dispensed with. The 
wheel is composed of the boss of the wheel B, the spokes, C and 
C?, connecting the boss and the rim D, in which are cavities 
forming a corrugated surface, and the flange F’, on which the pins 
or lugs G G are cast. The tire is made with two cavities, I I, 
on its,inner surface, forming a corrugated surface, and on the 
flange side of the tire are holes to receive the projections G G. 
The form given to the tire A, by the cavities on ‘its inner sur- 
face, leaves the thickest part of the tire under the central portion 
of the tread. When the tire is laid upon the flange F the pins 
G G will enter the holes or sockets H H, which are made a little 
larger than the pins, so that they should not touch. When the 
tire is placed on and fitted to the body of the wheel there should 
be an opening of about }in. at L, between the tire A and the 
rim D, through which the packing is to be done. A space is left 
between the tire A and the rim D, forming an annular chamber 
K, which is larger within than at its orifice L, and this chamber 
K is packed with hemp, cotton, or other fibrous material, forming 
a cushion, sustaining the whole weight of the load upon the 
wheel. This packing, which fills the cavities I in the tire A 
and the cavities E E in the rim D, interlocks and secures the tire 
to the body of the wheel without the necessity of using bolts or 
other fastenings, thus doing away with all metallic connection 
between the tire and the body of the wheel in the line of force 
of the blows, the pins or projections G G serving the purposes 
simply of preventing the tire from turning or sliding. around 
upon the central portion or body of the wheel, or, in case of 
fracture, from flying off. The hemp, cotton, or other fibrous 
material, moistened with glycerine, is to be inserted into the 
chamber K, one strand after another, each being consolidated by 
packing, using mallets and caulking tools, filling the chamber K 
piece by piece, and ¢riving each one down as long as any can be 
forced into the aperture. After the chamber K is perfectly filled 
with the packing, the narrow space L, through-which the packing 
has been done, should be filled with lead or other roft’ metal to 
make it water-tight. The edge of the tire is then to: be turned 
off, and the dovetail-groove N cut into the rim D, into which 
groove the rim M is to be shrunk. The office of this ring is to 
prevent the packing from coming out, and to keep it dry. This 
ring should be turned off to give it a finish, 

In machinery hall a considerable display is made by the 
American machine tool-makers, the most extensive being that 
of Messrs. W. Sellers and Co., to which I shall refer hereafter. 

Another extensive exhibit is made by Messrs. Ferris and Miles, 
of Philadelphia, comprising steam hammers, punching machines, 
lathes; slotting machines, drills,and lathes for car and locomotive 
axles. There are no great peculiarities about any of these tools 
which call for particular notice. A radial drilling machine has 
a very neat adjustable feed ; a crank handle on the pinion shaft 
serves to throw the carriage rapidly up or down, or by a screw 
nut in the handle it can be instantly clamped, by a patent 
annular clutch, to the worm-wheel on the same shaft, which 


| operates the self-feeder; there is also a hand-wheel for slow 


motion and hand-feed. The punching machine is driven by 
gearing. The punches are placed at the extreme front of the 
machine, which is made very narrow so as not to obstruct the 
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view of the work—with the same object the plunger and guide 
plates are made of wrought iron, very neat and compact. 

die seat is a wrought iron block, dovetailed into the frame of the 
machine, which projects in front and is cut away and pointed 
like the horn of an anvil. This arrangement enables the punches 
to work within lin. of any flange or projection, and, therefore, 
renders these machines applicable for punching many articles 
that have hitherto been drilled or punched by hand. 

Messrs. Whitney and Sons, of Philadelphia; Barnum, Richard- 
son, and Co.; the Ramapo Wheel and Foundry Company, and 
many others, show excellent specimens of the cast iron chilled 
wheels so extensively used in this country. 

Reed's gas apparatus is a neat wheel with sliding spokes, 
having four gasburners attached to a cross bar at the end of each 
spoke, for heating wheel tires. It is made to inclose a wheel 
from 3ft. to 6ft. in diameter, and is stated to remove a tire in five 
or ten minutes with a consumption of gas of 10ft. per minute. 
This is a very handy arrangement, and much preferable to the 
old plan of heating the tires by fire. 

The high price of gas and the comparative cheapness of petro- 
leum has led extensively to the adoption of the latter material 
for lighting small towns and villages; indeed, the substitution of 
petroleum for gas is not unknown in England in localities where 
the gas companies have been excessive in their charges. Watkins’ 
patent portable gas attachment does not burn the oil directly, 
but by the application of a portion of the flame the liquid is 
converted into gas and burned with a mixture of atmospheric 
air. The reservoir containing the oil is placed on the upper side 
of an ordinary street lamp, and has an inclined bottom leading 
to the discharge pipe to prevent any accumulation of liquid from 
remaining in the reservoir and becoming unfit for burning. The 
oil is conveyed from the reservoir through a small pipe carried 
down the side of the lamp to the tap shown on the cut, of 
which the following is an explanation:—A, burner tip; B, mixing 
or gas chamber, having the air holes C; D, conducting tube com- 
municating with tube B; E, generating chamber; F, lighting 
cup; G, plug or screw; H, shield; I, coupling; J, connecting 
tube, metallic packed; K, valve or stop cock, which is a screw, 
and is only closed when screwed down to the bottom, without 
reference to how the handle stands; L, needle hole. The burner 
is first heated by burning alcohol in cup F; then valve K is 
opened by turning once round. The naphtha passes through 
the packed connecting tube J to the generating chamber E, 
where it is vaporised, and passes through needle hole L into the 
mixing chamber B, and is there mixed with the air entering air 
holes C, ascends tube B, and burns in a flame at tip A, while a 
portion unable to escape at tip A passes into the down conduct- 
ing tube D, burns in jets directly under generating chamber E. 
The shield H protects these jets from the wind, and the upward 
draught through shield H causes the jets to re-ignite whenever 
blown out. The packing in tube J regulates the tlow of naphtha 
into the burner, and prevents its return when vaporised; the 
end with the small hole is always screwed into coupling I. The 
action of this lamp resembles that of the well-known Rob Roy, 
or Norwegian cooking lamps, in which the flame is utilised to 
vaporise the oil. The material used in this lamp is redistilled 
naphtha of 72 or 74 degrees gravity, one pint giving a light for 
six hours at a cost of two cents, about one halfpenny, and the 
reservoirs will hold sufficient oil for fourteen hours. Street 
lamps are lighted by this means at an annual charge of from 
18 dollars to 30 dollars per annum, according to the number of 
nights and length of time the lamps are lighted. The charge for 
lighting street lamps with gas varies from 49 to 60 dollars per 
antrum, the price of gas for domestic purposes in Philadelphia 
being 3°15 dollars per 1000ft. 


CHEMICAL SOCIETY. 
Professor Abet, F.R.S., President, in the chair. 
Thursday, Ist June, 1876. 


THE minutes of the previous meeting having been confirmed and 
the donations announced, the names of Messrs. T. H. Johnson, 
©. Hehner, G. C, Thomson, H. A. Bernays, W. J. Fuller, and G. 
Auerbach were read for the first time; Messrs. Robert Henury 
Harland, James Edmunds, M.D., Harold Holcroft, C. A. Buck- 
master, Samuel Hall, Percy C. Gilchrist, and Walter Hibbert were 
duly elected after their names had been read the third time. 

The first paper, “‘On Hemine, Hematine, and a Phosphorised 
Substance Contained in Blood Corpuscules,” by Dr. J. L. W. 
Thudicum and Mr. C. T. Kingzett, was read by the latter. The 
hemine smployed was prepared by a modification of Wittich’s 
process, and on examination was found to consist of hematine 
hydrochloride mixed with free hematine and a phosphorised 
substance, analogous to the brain myelines, which gave a double 
salt with cadmic chloride of the composition Cz; His, N, P20, 
(Cd Clz)2, After recapitulating Paquelin and Jolly’s researches on 
hematine—who state that it does not contain iron—the authors 
gave the results of their experiments made with a view to verify 
this statement. They find, however, that the hematine obtained 
in this manner, instead of being free from iron, contained as much 
as 9°8 per cent. of the metal, the largest amount ever before 
found in any preparation of hematine. 

The President having thanked the authors for their important 
and interesting communication, Professor W. N, Hartley read a 
paper “‘On the Natural Carbon Dioxide from Various Sources,” 
After alluding to the examination of the liquids in the cavities of 
minerals made by Bryson, by Sorby and Butler, the experiments 
of Vogelsang and Geniler, who proved that the cavities contained 
carbonic anhydride, and his own paper on the subject read a short 
time ago before the Society, the author described the methods he 
had adopted for accurately determining the critical point of the 
liquid in these cavities, and also an ingenious apparatus for use on 
the stage of the microscepe, to enable the operator to ascertain at 
once whether the liquid in a cavity was carbonic anhydride or not 
by subjecting it to a jet of heated air, a Nicol’s prism being fixed 
under the stage to get red of double refractions in quartz and 
similar crystals. The author gave a table of the critical point as 
determined in cavities in fifteen minerals, including topaz, sapphire, 
tourmaline, beryl, and rock crystal. The critical point is not the 
same in all, but varies slightly in several instances from that deter- 
mined for pure carbonic anhydride by Andrews. These variations 
the author attributes to the presence of nitrogen or of hydrochlo- 
ric acid, the former raising and the latter lowering the critical 
point. The paper concluded with some suggestions as to the 
probable manner in which these liquid cavities were formed. 

The Chairman said that the hearty manner in which the Fellows 
had recorded their thanks showed how much they appreciated 
Mr. Hartley’s valuable paper. 

Mr. Kingzett then read “A Note on Some Trials of Frankland 
and Armstrong’s Combustion Process in Vacuo,” by Dr. Thudicum 
and himself. In this 4-7 the authors give the details of 
several combustives made by this method, employing, however, 
cupric oxide prepared from the nitrate instead of that made from 
metallic copper. The amount of carbonic anhydride obtained did 
not in all cases accord very closely with that required by theory ; 
the nitrogen determinations, however, were very good. As it is 
generally necessary to make a combustive by the ordinary method 
for determining the hydrogen along with the carbon, the authors 
consider that the vacuum method—especially if potassium 
dichromate and sodium carbonate, be used as a source of carbonic 
anhydride to sweep out the last traces of nitrogen—surpasses all 








others in accuracy and simplicity for the determination of nitrogen, 
or as a test of the of that element. 

Mr. Friswell said he had made experiments in 1871 with this 

in age | the thallium compound of the formula 
TsH(CN),,CO:Tie, e results of which were published in the 
Society’s journal. The chief difficulties he had to contend with 
were those of extracting the last traces of nitrogen from the tube 
and of weighing the very small quantities of substance with 
sufficient accuracy. 

Mr. W. Thorp said that if, instead of employing the cupric oxide 
made from the nitrate, the authors had that yt ohne 
metallic copper, as recommended by Frankland and 
he believed they would have obtained better results; he had used 
the process for elementary analyses some two or three dozen times, 
and had not experienced any difficulty. The chief objection to its 
general use was that pointed out by Mr. Friswell, namely, the 
weighing such small quantities of substance. 


Mr. Kingzett replied that he had employed about 0°020 me of 
substance in his experiments, and found no difficulty in 
ighing this quantity with sufficient 


weighing . 

Mr, T. Fairley then gave short abstracts of three communications, 
the first being “‘ On Peroxides.” The author finds that acid solu- 
tions of on it peroxide readily and quickly dissolve finely 
divided silver, whilst a mixture of the peroxide with hydrochloric 
aacid also dissolves both gold and platinum. These results help 
to explain the action of the finely divided metals on hy: m per- 
oxide in neutral solutions. The oxide of the metal is first formed, 
which in contact with excess of hydrogen peroxide undergoes double 
decomposition Age0+H202=Ag2+O2+OHe. After some observa- 
tions on the heat of formation of the oxygen molecule and of water, 
the author passed on to the preparation of sodium peroxide, of 
which he exhibited a fine specimen. It is made by mixing a 
solution of sodium hydrate—10 per cent. to 20 per cent.—with 
hydrogen peroxide and precipitating by alcohol, taking care that the 
peroxide is not in excess, The have the formula NasO2, 
OH. On mixing solutions of pure oom peroxide and uranium 
nitrate or acetate, a yellowish white precipitate having the 
empirical formula UO,,20H2 is produced. Its rational formula, 
however, is three times this, U,O;2,60H2 or UQ:2U0;,60Hp, as is 
shown by the fact that when treated with an alkaline hydrate 
ordinary uranic hydrate is left, whilst a salt of peruranic acid 
enters into solution. The author has also succeeded in obtaining 
an anhydrous tetroxide UO,, besides salts of peruranic acid. The 
ammonium compound, U:0);,2NH,,80H2, is an orange-yellow 

recipitate obtained by adding alcohol to a mixture of uranic nitrate, 
we peroxide,andammonia. Thesodium salt UO,,2Na2080H2, 
is precipitated in golden needles and plates on dissolving uranic 
hydrate or tetroxide in sodium hydrate, adding hydrogen peroxide 
and then a little alcohol. The potassium salt was prepared in a 
somewhat similar manner, but is less stable than the sodium and 





am nds. 

The second paper was ‘On Chromic and Perchromic Acids.” The 
author’s attempts to prepare pure salts of perchromic acid were 
without success ; by an indirect method, however, namely observ- 
ing how much potassium dichromate was nec to decompose 
a known quantity of hydrogen peroxide acidulated with sulphuric 
acid, he obtained results which suggest the formula CrOs,30He for 
perchromic acid. 

Mr. Fairley’s third paper ‘‘ On the Estimation of Nitrogen,” gives 
the details of a process which combines Cloez’s method of making the 
combustion in an iron tube with Will and Vareutrap’s soda lime 
process, The substance is burnt with soda lime in a wrought iron 
tube in a current of coal gas purified by passing it first over heated 
soda lime and then over pumice saturated with sulphuric acid. 
The author has obtained most satisfactory results with the process, 

After the Chairman had thanked the author, the secretary read 
a paper by Professor J. W. Mallet, ‘On Aluminium Nitride and 
the action of Aluminium on Sodium Carbonate at a High Tempera- 
ture.” In order to ascertain if aluminium would take up carbon 
in the same way that iron does, a mixture of sodium carbonate 
with excess of metallic aluminium was very strongly heated. 
The desired result was not obtained, however; the product, which 
was a dark grey sintered mass mixed with unaltered aluminium, 
contained, besides carbon, small crystals of aluminium hard enough 
to scratch topaz. On the surface of the aluminium regulus were 
little crystalline patches of a yellow colour. This substance, of 
which the quantity was but small, was found on examination to be 
aluminium nitride, AleN2. Acids attack it rapidly if concentrated, 
slowly if dilute. 

The last paper, by Professor Tuson and Mr. E. Neison, was 
“On the Estimation of Mercury.” The method is founded on 
Hannay’s process for the estimation of mercuric chloride, which has 
been extended by the authors so as to include all the salts of 
mercury. The addition of ammonia or an ammonium salt to an 
alkaline solution of the mercuric salt produces an opalescent white 
precipitate which is redissolved on adding a standard solution of 
potassium cyanide; the end of the operation being ascer- 
tained by the extinction of a peculiar blue opalescence that 
the solution previously possesses. The accuracy of the process is 
such, that if the amount of mercury is large, it can be determined 
to within 0°02 per cent., whilst even with a few milligrammes it can 
be estimated to 0°2 per cent. The paper contains an investigation 
of the influences of other salts on the sensitiveness of the process, 
and concludes with the analysis of a number ‘of mercuric 
salts, including the nitrate, sulphate, acetate, citrate, oxalate, 
sebate, &c, 








THE SECRETARY OF STATE FOR WAR'S TRIAL 
OF THE 38-TON GUN. 


AN experiment of a special character took place on Wednesday, 
June 2ist, at Shoeburyness, -which owed its origin to the opinion 
expressed by Captain Price in the House of Commons on the 
practical value and power of working our heavy guns, Captain 
Price appears to doubt seriously whether the gun itself is able to 
fire rapidly for even a few hours without a complete breakdown, 
and to think that it would become unserviceable in a single day’s 
work, With a view to setting such a question at rest, the Secre- 
tary of State for War ordered the trial which we now have to 
report, in compliance with the following directions :—‘‘ Practice to 
be carried on at Shoeburyness, in the experinental casemate, on 
Wednesday and Thursday, the 21st and 22nd June, 1876, with a 38- 
ton gun (calibre 12 5in.) mounted on a wrought iron casemate 
carriage and platform, under instructions from the Director of 
Artillery and Stores, in accordance with a programme approved 
by the Secretary of State for War. 

**100 rounds of Palliser projectiles and battering charges will be 
fired in the two days for rapidity and accuracy, in order to test 
the working of the gun carriage, &c., as well as to obtain further data 
as to the efficiency of the gas check to stop corrosion in the bore. 
Projectiles 8101b. weight including gas check ; battering charges 
130 Ib. of 15in. cubical powder.” 

‘On the first day practice to be made for rapidity and accuracy at 
three targets or flag-staffs.” 

It will be seen that this trial extends much farther than the 
bare question raised by Captain Price. The gun is tried in the 
way he would probably desire—that is, not only by rapid firing with 
heavy projectiles and battering charges, but also as to its oe 
But the trial extends, as doubtless such a trial should do, to 
efficient working of the carriage and platform. It will be seen in 


| the accompanying figure that the lines indicating the three ranges 
| on which targets are placed are distributed over an are of 25 deg., 
| sothat the gun being fired according to order at the different 


: targets in rapid successior, the carriage would have to be trained 


through a considerable angle continually, and its working would 


| be tested both as to its strength and serviceability, and also as to 


| 


the ease, and consequent rapidity, with which it could be moved by 
the gunners, This carriage is a new design for batteries on sea 





fronts, It is the work of the Royal Carriage Department. The 
construction is exactly according to the eciacipies advocated by the 
8 tendent, Colonel Field. That is to say, it is made to work 
by gear (as on this occasion). At the same time the idea 
of steam power has been so kept in view that a carriage of this 
pattern now exists in the Royal nal in nearly a complete state, 
which is worked by the application of steam. The principle we 
refer to is to use steam : pwse only in such a way that the alterna- 
tiveof manual power is always kept in view, and in no way sacrificed. 
In short, that the carriage is to be such as to be worked by 
hand power in a manner that appears easiest and best, and the 
application of steam is to be effected without the sacrifice of this 


ity. 

’ The conditions of service were not perfectly represented by the 
casemate at Shoeburyness, for the projectiles had to be brought to 
the casemate by men i of being placed there ready at hand. 
The men so employed of course ought not to be reckoned. The 
full number supposed to be required on the casemate floor is eleven, 
but eight men with an officer performed the tions of 

actual working of the gun. The drill has had tobe, to a consider- 
able extent, modified to suit the requirements of the case. On 
the right side of the gun are numbers 2, 4, 12, and 16, and on the 
left 3, 5,7, and 13. The loading is performed by two and three, 
chiefly with the assistance of tackle slung overh The cartridge 
is entered in the muzzle and the jectiles follow, both being 
rammed together in one operation. This simultaneous load- 
ing, as it is termed, has come in for heavy guns, and is likely to 
obtain uni ly; one advantage being that an expanding cart- 
ridge is much better driven outwards into its chamber by the 


momentum of the projectile than when rammed home separately 


as was done f with heavy guns. The rammer is en 
into the bore by numbers 2 and 3, but the ramming home is 
chiefly performed by the other six numbers, by means of lines 
pire A to the end of the rammer stave, on which three numbers 
can haul on each side of the gun, numbers 2 and 3 guiding 
and assisting as they best may at the muzzle. The rammer ani 
are laid on supports overhead when not actually in use. 
Hiring and elevating are ‘ormed from the right side. A vent 
server is used instead of the hand. Training, and if necessary 
running back, are easily performed by the detachment numbers, 
The gun is lifted on its trucks by means of a pair of Tangye’s 
hydraulic jacks, fixed as usual to work on the eccentrics of the rear 
trucks. Running up was on the whole done rather roughly, the 
- being allowed to run unchecked against the front of the plat- 
orm, bnt no harm followed. The recoil on firing is checked by 
the usual form of hydraulic buffer alonr. Mr. Butter, the con- 
structor of the Carriage Department, has -uggested a modifixation 
of this that theoretically ought tg be a great improvement, though 
it is spoken of doubtfully. We have always held that the water 
buffer has succeeded better than it deserved. The application of a 
rigid medium like water, whose escape through holes in the piston 
gave most violent resistance when the recoil was most violent, and 
hardly resisted a slow recoil at all, was theoretically wrong. A 
gun on the Moncrieff system, for example, is but little resisted 
when it first flies violently back, but the resistance gradually in- 
creases and brings it up powerfully when the carriage moves more 
slowly and feels the strain less. ‘This sounds more correct. The 
action of the water buffer practically was so far moditied by the 
presence of air and other conditions, that it has always acted well, 
as it did on thisday. Nevertheless Mr. Butter’s proposition to 
make the escape holes round the circumference of the piston and 
to udjust the size of the;passage by means of longitudinal ribs on 
the interior of the cylitder, to meet any desired requirements, 
deserves success, Bs 

The programme was commenced soon after Mr. Hardy’s arrival. 
The first series was to consist of ten rounds fired by a School of 
Gunnery detachment of men, under Captain Callaghan, R.A., at 
the three targets as rapidly as seemed consistent with a good 
measure of accuracy. The second series of ten rounds was to be 
similarly fired, but by a detachment of ordinary gunners, not 
belonging to Shoeburyness or,specially trained or picked. 

The first series was commenced about eleven o’clock. The firing 
was very good and quick; the shortest time we noted between two 
rounds was about 2} minutes, but interruptions and difficulties 
were caused ty barges crossing the range. After the seventh 
round one of the hydraulic jacks broke down from a piston break- 
ing at a flaw in the metal, and had to be replaced by ther. 
This operation lasted twelve minutes. Altogether, it was difficult 
to judge fairly of the rate of fring. Any interruption affects this 
question, because the men are saved from the tax of continued 
rapid effort. 

The second series was carried out after fifteen minutes’ cessation 
of firing, under more f bl} litions, and the times are 
more interesting, from the fact of the gunners not being picked men, 
Lieut. Caldwell commanded this detachment. The times at which 
the rounds were fired were as follows:—Command to load given at 
12h. 22m.; first round fired at 12h. 24}m.; second at 28m.; third 
at 304m.; fourth at 33}m.; fifth at 36m.; sixth at 38}m.; seventh 
at 41m.; eighth at 434m.; ninth at 46m.; tenth at 51m. past 
twelve. The ten rounds were, therefore, fired in twenty-nine 
minutes. The shooting was very accurate, the target at 1000 yards 
range being nearly always struck, and the others ~ map | struck, 
A report was brought after each round to the officer in charge of 
the result, as estimated from a position a little distance to the left 
of the casemate. The gun was laid by the sights, and also some 
help in training was afforded by marking and looking at the position 
on the racers, The gun generally recoiled back to the stops, but 
in some cases had to be run a little way by the detachments, 
In the afternoon the third, fourth, and fifth series‘were as 
before, the School of Gunnery detachment firing the third and fifth 
series and the ordinary detachmentthe fourth. The rapidity was now 
much greater, Series No, 3 was performed in twenty minutes and 
either nineteen or twenty-nine seconds ; series No, 4in twenty-four 
minutes and ten seconds ; and series No, 5 in twenty-two minutes 
and five seconds. The ordinary detachment, probably, were not 
quite so quick and good as the School of Gunnery men, who are all 
powerful men—which gave the advantage of a long reach —as 
well as very well trained. Nevertheless, the difference shown 
above is accidentally much larger than would have been the case 
had not the line parted from the rammer stave during the fourth 
series. On the whole, then, it may be said that when all = 
well the 38-ton gun can be fired with the measure of accuracy 
was attained on this occasion in from two to two and a-half 
minutes per round if the detachment is relieved after ten rounds; 
and it is to be observed that the shooting was excellent, The 
2000 yards target was much perforated, and those at 1500 and 1000 
yards cut to pieces and nearly entirely carried away, so that in the 
case of the latter a flagstaff had to be fired at, the target itself 
having disappeared. Owing to the presence of barges, the order 
to be followed in firing at the targets in succession could not be 
strictly adhered to. The wind was down the range, blowing the 
smoke into the casemate, and doubtless on service the inconve- 
nience would have been greater than on this occasion, this casemate 
being more open at the sides than in an actual fort, This direc- 
tion is undoubtedly the worst that the wind can take, for if 
a cloud of smoke travelling up the range obscured the targets, the 
gun might have been laid as it was in series 5, by means of marks 
on the platform, &c. A wind across the range would be much 


On the whole, the country is to be congratulated on the great 
success of the trial, Even the breaking of the pump plunger of 
the jack was not to be regretted, because it showed what might 
be expected to happen when such a casualty The pro- 
gramme contin yesterday, the firing taking place at longer 


ranges. 
During intervals between the firing the officers of the — course 
fired, for the Secretary of State to see, with the 68-pounder 
converted"into a 64-pounder rifled piece, as well as some 
rockets, and made very good practice, 
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RAILWAY MATTERS, 


THE first sod of the Dungannon and Cookstown Railway line has 
been cut. The line will be about 144 miles long. 

Iris announced that the whole of the men cmebores in the 
great locomotive -works of the London and. North-Western Rail- 
way at Crewe, to the number of 7000, have been put upon short 
time, 


THE Great Northern Railway Company have arranged that 
signalmen in their service shall have every alternate Sunday off 
duty, and when that cannot be manaj:ed that they shall be = 
extra for the day’s work. Under the old system a signalman 
a clear Sunday only once in three weeks. 


THE works for the Cheshire Lines Extension, and the Lancashire 
and Yorkshire branch line to Bury, are being pushed forward as 
rapidly as possible. For the purposes of the latter, land belonging 
to Lord Derby’s estate in Manchester, to the value of £178,313, has 
had to be taken, including buildings and sewerage, of an area of 834 
statute acres, 


THE work at the Tay Bridge is being carried out with t 
energy on both sides of the river. Two of the large piers and two 
girders were, a week or two ago, floated out and placed in position. 
Large squads of hands are actively employed preparing other piers 
and girders, and the progress of the wor! month during the 
summer will be distinctly apparent, 


A NUMBER of gentlemen, among whom were officials connected 
with several of the leading railway companies, assembled on Mon- 
duy at Clarence-yard, near the Holloway-road station on the 
Great Northern Railway, to witness experiments with Brockel- 
bank’s patent automatic railway — . The inyention con 
sists of an ingenious arrangement o f-acting hooks, which, 
being attached to railway wagons in lieu of the ordinary couplinys, 
only require the driving of an engine against the wagons to couple 
the train. Experiments were tried on curves, inclines, and over 
points, the result in each case being equally satisfactory. The 
‘fly shunting” was performed with the minimum of risk and 
— perfect > mapeome from danger to the men engaged in 
the operation. For passenger i an ingenious tightenin 
psa was shown, as alsoacentre buffer for foreign traffic, oe 
arrangement working with precision. The work of disconnection 
was effected by men from either side of the wagons, and this was 
the only manual labour required. 

THE St. Louis and New Orleans express train was struck by a 
tornado soon after passing Neoga, Ill., at5.15 p.m., May 6th, 1876, 
Mr. W. K. Ackerman, general auditor of the road, who was on 
the train, says that he first saw the smoke stack of the locomotive 
sailing off through the air. ‘‘ The next instant the whole train was 
lifted on one side ; and though moving at the speed of twenty-five 
miles per hour, the cars ran some distance on the left-hand trucks, 
the right-hand trucks being lifted into the air. Then, with a 
terrible shock, the ears went over to the eastward, falling clear of 
the track, and stopping almost instantly on striking the ground. 
The whole damage was done so instantaneously that no one had 
time to prepare for the crash, nor could it possibly have been 
avoided. he p gers and employés were badly bruised, but 
only one, a brakesman, was dangerously injured. Mr. Ackerman 
ee | his right collar bone and left shoulder blade broken, and his 
wife was also badly bruised. The cars fell on tho east side of the 
track and lay on their sides perfectly clear of it; the engine, 
weighing 35 tons, was partly displaced, though the front trucks 
remained on the tracks, The cars were somewhat wrecked, but 
not badly, most of the trucks Cees 8 on; the track was hardl 
injured at all, showing how clean had been the lift which task 
the cars off. 

AS we go to press, says the Scientific American, a special train 
is rushing across the Continent, attempting to tewvel tein New 
York to San Francisco in the unprecedented time of ei hty-eight 
hours, or in sixty hours less time than is now occupied regu 
trains, The start was made from Jersey City at 1 a.m.,, on 
June Ist, three cars being attached to a new engine, the tender of 
which carried 2400 gallons of water and 136 bushels of coal. The 
ninety miles between Jersey City and Philadelphia were covered 
in ninety-nine minutes, At 10.40 o’clock on ursday morning 
Pittsburgh was reached ; and at ten o’clock on the same evening 
the train stopped at Chicago, having completed the distance of 
907 miles in twenty hours and fifty-seven minutes, averaging over 
forty-three miles per hour. The distance from New York to Pitts- 
burgh—439 miles—was made without changing locomotives, Both 
before and after reaching that city the am | of a mile a minute 
was often attained. At 4.15, on the afternoon of June 2nd, 
Willow Island, 250 miles west from Omaha, was reached. This 
was the half-way station ; and the total distance from New York— 
1645 miles, was accomplished in thirty-nine hours and twelve 
minutes, showing an average of over forty-two miles perhour. The 
train reached Council Bluffs at 9.27, thirty-nine minutes ahead of 
the schedule time. It made the run from Chicago to the Missouri 
river in eleven hours and fifteen minutes, It made one run of 
seventy-nine miles in seventy-five minutes, and another of forty- 
five miles in forty-four minutes. This is an average of a mile, 
respectively, in 58 and 58°6 seconds. The fastest time made 
since the train left New York is stated to have been on the 
Chicago and North-Western Railway, where two and a-half miles 
were run in two minutes, or one mile in forty-eight seconds, being 
at the rate of seventy-five miles an hour. This is said to be the 
longest and fastest continuous run that has ever been made on any 
road in any country. The London papers of a subsequent date 
—_ given particulars of the journey, which was accomplished in 
the time. 

A STANDARD gauge * pear ~ 3 car of average dimensions, and 
weighing 38,000 lb., will seat fifty-four ees, the proportion 
of dead weight to each person being 7031b. A narrow gauge pas- 
senger car of average dimensions, say 35ft. long, 7ft. wide, and 
weighing 15,0001b., will seat thirty-six passengers, the dead weight 
per passenger being 416 lb., or 287 1b. per head less than the standard 
gauge car. Now if there is no material error in this estimate—and 
we are persuaded that it is substantially correct—it shows very 
conclusively that unless the weight of the last-named car can be 
lessened in proportion to the number of passengers carried, a 
decided advantage on the score of economy must be conceded to 
the narrow gauge, so far as passenger cars are concerned, It may 
be argued that the platforms, water-closets, stoves, &c., must be of 
the same weight for a short car-as for a long one, and that the 
longer the car and the more passengers there are, the more this 
weight is divided up. There are other considerations, however, to 
be taken into account. If the length of a car body is increased, the 
framing must be strengthened in a proportion which is not yet 
perhaps very accurately known, The weight of a bridge between 
supports is approximately about as the square of the span, a 20ft. 
span requiring to be only a quarter as heavy as a40ft. one. A lon; 
car body has a duty to perform somewhat similar to that pertormed 
by a bridge, and it seems probable that its weight must necessarily 
be increased in a similar proportion. If so, it is obvious that in 
the process of lengthening, a point must soon be reached at which 
the increase of weight from this cause will more than offset the 
advantages above referred to in the matter of platforms, &c. 
Viewed in this light, it is manifest that there is a length more 
economical than any other. To determine what this h is 
would not be difficult if we knew the weight of the plat orms, 
closets, and stoves, and also the rate of increase of weight due to 
lengthening the car body. When these shall be definitely ascer- 
tained and the length of the car made to conform to such condi- 
tions, it will be found, we think, that the average length of 
standard gauge passenger cars, as they are now built, exceeds the 
limit of economy, by necessitating a larger proportion of dead 
weight toa passenger than is the case with the shorter narrow 
gauge cars. The subject is well worthy of investigation and pre- 
sents an inviting field of inquiry for car-builders,—Car Builder. 








NOTES AND MEMORANDA, 


By prolonged heating of amorphous selenium to 210 deg. C., 
and by cooling fused selenium to 210 deg. C., a coarsely 
ular crystalline form of selenium is obtained having great con- 
ucting power. This conducting power decreases with heat, but 
increases in light, in direct sunlight ten-fold. The increase is not 
proportional to the intensity of the light, but is a function of it. 


AccorDING to Le Technologiste, a new source of caoutchouc has 
been discovered in Burmah, which, by cultivation, it is affirmed, 
can be made to yield an abundant supply. It is a climbing plant, 
of the family of apocynacece, bearing the botanical name of 
chavannesia esculenta, which abounds in the forests of that country, 
and which is cultivated for its fruit, the same possessing an agree- 
able acidity. Another plant of this country, anodendron penicu- 
latum, likewise furnishes caoutchouc, but of inferior quality to the 
chavapnesia, That afforded by the chavanessia is said to be very 
pure, and excellently adapted for commercial purposes. 


THE Times of India says that in one of the cities of the central 
vinces it is the custom of the merchants to subject the inferior 
pale tion of cotton piece goods to a somewhat curious process. 
Lo Joths, and shirtings especially, which are largely purchased 
by the natives, are carried daily to the tanks in large quantities, 
and there washed and beaten with huge wooden hammers for hours 
ther ; they are next steeped ina decoction of rice water well 
oatted, beaten again and then dried ; they are then carefully folded, 
smoothed down, refolded neatly, and exposed for sale. ‘‘ The cloth 
by this operation,” says our Bombay contemporary, “becomes a 
closer texture, and sells at a far better price ; but there is no doubt 
that the process deteriorates the article, which becomes less durable, 
and is an imposition on the purchaser.” 


THE solution of platinum by sulphuric acid in the industrial 
operation of concentration has been examined by A. Szheurer- 

estner. He says: (1) The loss of weight of platinum apparatus 
used for concentrating sulphuric acid is not due to mechanical 
loss, as the metal may all be found in the solution. (2) When the 
acid is free from nitrous compounds, it dissolves about one gramme 
of platinum for every ton of acid concentrated, up to 93 to 74 per 
cent. It dissolves 6 to 7 grammes when the concentration is 
carried to 98 per cent, and that containing 994 per cent. of 
monohydrated acid retains about 9 grammes of platinum, 
(3) When the acid contains nitrous acid or nitrous compounds, a 
much larger proportion of the metal is dissolved. The facts 
above stated account for the variable regults obtained by different 
chemists, 


AccoRDING to recent statistics, says the Scientific American, the 
production of silver in the whole world in 1800 was 35,000,000 
dols., which rose in 1850 to 42,500,000 dols., in 1854 to 47,500,000 
dols,, and in 1865 to about 62,500,000 dols. The production of this 

recious metal during the year 1873 is subdivided as follows :— 
Rogland and its colonies, 10,000,000 dols. ; Norway, Sweden, and 
Denmark, 250,000 dols. ; Russia, 500,000 dols.; Austria, 1,620,000 
dols. ; Germany, 3,000,000 dols. ; France, 2,000,000 dols. ; Spain, 
2,000,000 dols. ; Sardinia, 500,000 dols.; Mexico, 20,000,000 dols. ; 
Central and South America, 8,000,000 dols. ; Canada, 900,000 
dols. ; the United States, 36,500,000 dols., which gives a total of 
85,250,000 dols, Including the year 1873, it is estimated that the 
total production of silver, since the discovery of the New World 
by Christopher Columbus, has been 715,000,000 dols., the largest 
source of accession during late years being due to the Nevada 
mines. 

THE Pharmacziesche Zeitung, Berlin, of the 28th March, contains 
a paper by Dr. Schacht, on the separation of morphia and sugar, 
a subject of some interest to analysts in this country, when we 
remember the frequent occurrence of morphia poisoning by 
sweetened soothing syrups, and other patent medicines containin 
this alkaloid. Dr. Schacht, having found the estimation o 
morphia in powders containing sugar to be by no means satisfactory, 
made the tciewinn experiment :—0°075 grs. of muriate of morphia 
was mixed with 0°5 grammes of s' , and the mixture treated with 
commercial absolute alcohol, to which a trace of hydrochloric acid 
had been added. On, the addition of ammonia to the resulting 
yellow solution, no precipitate was obtained. In the second experi- 
ment, the mixture was treated in the cold, without the addition 
of acid; the alcoholic solution evaporated in the water bath, and 
the residue dissolved in acidulated water; on — this solution 
with ammonia and amylic alcohol, it yielded a residue which was 
coloured red by sulphuric acid, and consisted of a compound of 
sugar and morphia. The author was not more successful when he 
treated the substance in the cold with amylic alcohol, and the 
results yielded by chloroform were still more unsatisfactory. Acid 
carbonate of potash, precipitated the greater part of the morphia 
from the aqueous solution, but enough for quantitative purposes. 
From these results, the Analyst says that the author concludes 
that the separation of morphia and sugar is as yet impossible. 
Dr. Schacht promises to communicate his further investigations 
on this subject. 


THE production of d tic lead in America, says the Iron Age, 
has so greatly increased during the past few — that, for general 
8, there is no longer a large demand for imported metal. 
** Since the development of an extensive lead mining interest in 
Utah and Colorado the domestic production has m greatly 
increased, and promises a development in proportion to the con- 
sumptive requirements of the country. en Missouri was the 
rincipal source of supply our annual consumption was about 
,000 tons, and we imported 40,000 tons of common and produced 
20,000 tons of soft for corroding purposes. Since then the domestic 
roduction has increased and the importation fallen off, and the 
bulk of the lead consumed in the country is now produced at 
home. The statistics of domestic production are at all times diffi- 
cult to obtain with accuracy, owing to the great extent of the 
lead-producing territory of the west, hence'it has not been easy to 
judge of the position of the metal. This, in connection with the 
uncertainty which has existed with regard to the probable future 
requirements of the building trades, has been instrumental in caus- 
ing many otherwise causeless fluctuations in the lead practice. The 
rplexities surrounding the course of lead were further increased 
by doubts as .to the course the Government would pursue with 
respect to the stock it still held, and which was to be turned over 
to consumption. Under these circumstances it was to be expected 
that attempts would be made to control the metal by large specula- 
tive purchases, and although speculation has at no time since 1873 
been assisted by alarge consumptive demand, they have, neverthe- 
less, exercised at times an important influence on the course of 
prices. Of the lead we consume about 30,000 tons are absorbed for 
general uses, such as plumbing, shot, &c., and the remaining 30,000 
tons are taken by the manufacturers of white lead. In Missouri, 
and on the coast, great efforts have been made to produce all the 
soft lead needed for corrosion, and thus dispense with foreign lead 
altogether. Our ability to do this as yet may be doubted, and this 
adds another element of uncertainty te the future of the metal. 
Taking advantage of the situation, the speculators have organised a 
movement during the past few weeks which has resulted in advanc- 
ing the price of 1 considerably, including pretty much all 
varieties. Although trade in lead is not active, the visible supply 
is now under firm control, and prices may for some months remain 
high enough to admit of increased importations, which would check 
an advance above current European quotations. But it is quite 
uncertain what the immediate future of the metal will be in Europe. 
Trade is dull there in lead as here, but we learn from latest foreign 
advices;that the rumours of war have brought the great Powers into 
the market for increased supplies for the purpose of armament, and 
if purchases on Government account are as large as they now promise 
to be, we shall probably see a strong jlead market on both sides of 
the Atlantic. So far as we can learn, production in the West has 
made steady progress since Ja, 1, but the visible supply is by no 
means excessive,’ 











MISCELLANEA. 


TuIs , to the 30th ult., the value of steam engines exported 
was £562,722 ; last year, £816,400. 

THE Société d’ Encouragement, at its meeting of 9th June, voted 
a large gold medal to the Terrenoire Company, for its manufacture 
of phosphorous steel by the aid of ferro-manganese. 


THE operative labourers employed throughout the building trade 
of the country, and who number nearly 200,000 workmen, have, we 
hear, decided to federate the whole of the existing district ana 
local unions into one National Association. There is to be a con- 
gress of delegates in London on August 7. 


" BortrcER publishes the observation that when an alcoholic 
solution of any of the coal-tar colours is mixed with a sufficient 
quantity of infueorial earth, water added, and the mixture 
filtered, the liquid will run off clear, while the earth retains all the 
pigment. Hitherto the compounds of alumina have been used for 
the production of the so-called lakes, and it is quite probable that 
the above-noted behaviour of this material, which is very cheap, 
may find important applications in the arts, 


In its viscous state boric acid may be drawn into threads which 
solidify rapidly, and in this state its ductility resembles that of 
silica rather than that of glass. Its hardness is between that of 
fluorspar and apatite; it scratches glass, and is itself attacked 
with difficulty by sand or by emery with or without oil. Its resist- 
ance to wearing, which does not correspond to its hardness, is due, 
as M. Damour has shown in some other minerals, to a special 
structure. In mass it takes up its water of hydration slow y, in 
powder rapidly, and with elevation of temperature to 100 deg. C. 
& plate of boric acid with parallel faces acts upon polarised fight 
like a similar plate of glass, and it preserves thi property after 
having been heated to redness for many hours. 

ENGLISH people whe propose to enjoy their summer holiday at 
the Philadelphia Exhibition had better make up their minds to take 
with them full purses. The trip, even under ordinary conditions, 
would be somewhat costly, but in existing circumstances it will be 
enormously expensive. ‘his arises from the vast prices charged at 
Philadelphia, “Extortion,” says the New York Times, “is the order 
of the day in Philadelphia and on the Exhibition grounds.” Our 
American contemporary has received a bill in which nine dollars are 
charged for three nights’ sleeping accommodation for a single man 
in a second-rate hotel, a small room having been shared on the first 
night with a stranger. And dozens of similar cases are re rted, 
“all showing that landlords and private citizens who have beds to 
rent are exacting many times the‘r worth.” 


NortH country engineers will be glad to learn, says the London 
correspondent of the Newcastle Chronicle, that the scheme for 
raising the Vanguard, invented and putented by Dr. Rutherford, of 
Elswick Lodge, Newcastle, has been acceptest by the Admiralty. 
Some months ago their lordships applied for tenders for raising the 
war-ship so unfortunately run down in the Irish Sea. 130 plans and 
estimates for accomplishing this very difficult and dangerous work 
were sent into Mr. Ward Hunt and his\colleagues for their approval. 
All were carefully examined by engineers and experts; the whole 
of them were discarded, however, as being either impracticable or 
too expensive, except three. These three have been more carefully 
gone into, and the result of this prolonged and extended investiga- 
tion by the engineering representatives of the Admiralty has been 
to cause Dr. Rutherford’s plan to be selected as the best. The 
Doctor has patented his invention, and he is now in negotiation 
with the Lords of the Admiralty for applying it to the raising of 
the sunken vessel. F am told by persons who have the means of 
knowing, that the scheme of Dr. Rutherford has struck the naval 
engineers by its originality and comprehensiveness, 


THE Times of India says :—‘ A pistol that ean kill at 500 
yards has been patented by Captain Burton. The butt is that of 
an ordinary pistol ; the barrel is that of a good rifle, cut short, but 
leaving sufficient ‘turn’ to send the bullet on its errand with the 
proper spin. The chief object is to send a rifle bullet at an enemy 
or at game without having to use the shoulder, especially when on 
horseback. To accomplish this the barrel is fitted with a steel 
handle to be grasped by the left hand, while the arm is extended 
asin archery, The recoil is scarvel felt; it does not affect the 
firer so much as the kick to the shoulder would do, The pistol can. 
also be used with one hand like an ordinary pistol. The inventor 
has also provided a patent safety bullet which will explode as a 
shell when it crashes against the bones of large game, but will 
pass through brushwood or through the skin of a wild animal like 
an ordinary ball. It will not explode if let fall upon its apex, but 
if fired into a box of ammunition it will blow up everything.” It 
seems to usfthat the new weapon very much resembles what was 
called, if we remember rightly, the *‘ Elevator ” gun introduced 
some years ago, 

THE St. Louis Journal relates the following occurrence, which 
happened in that city on May 12 :—‘ Considerable excitement was 
created in East St. Louis yesterday morning on the discovery that 
Belleville House, a two-storey frame buil ing, just south of the 
Pittsburgh Railroad and Coal Company’s dike, near the southern 
limits of the city, had disappeared in the quicksand. The circum- 
stances connected with the unusual occurrence are as follows : 
The house, which is used as an hotel, was built on piles, and but a 
few days before showed evidences of an inclination to sink into the 
earth, On Thursday night it sunk about two feet ; but the pro- 
prietor, Mr. F. Decker, not apprehending anything serious, paid 
very little attention to the matter. On Friday night the guests 
went to bed as usual, but at a late hour the clerk, Mr. George 
Huebner, discovered that the premises we 


re getting rather un- 
settled, and gave the alarm. Before the inmates could realise 


what was going on, the building had sunk forty-eight feet, carrying 
with it ten persons. After considerable difficulty they were all 
rescued, badly frightened but not hurt. The back water from the 
river soon surrounded the place where the house stood, and would 
very probably have carried it away if the gable end, all that is 
visible, had not been securely fastened to terra firma. Mr. Decker’s 
loss on the building is about 6000 dols., and on furniture about 
1000 dols. The house was recently purchased by the present pro- 
prietor ; and in all probability it entirely dieappeared last night, 
as very little of it was visible at a late hour.” 


Ir would appear that, according to some unexplained law, more 
great fires occur in June than in any other month of the year. 
Apropos of this circumstance, the Pall Mall Gazette remarks ;— 
“The great fire which has just destroyed such a vast amount of 
property in Upper Thames-street, the origin of which is of course 

enveloped in mystery,’ adds another to the long list of great fires 
which have taken place in the month of June. Itis a remarkable 
fact that at the season of the year, when asarule fires on the 
domestic hearth are extinguished, they break out with unwonted 
vigour in other places, and are peculiarly destructive. In June, 
1780, Newgate lost its interior, which was set on fire by the Gordon 
rioters ; and, indeed, on the same occasion no fewer than thirty-six 
fires were blazing simultaneously in different parts of London. In 
June, 1789, the Opera House was burnt; in June, 1792, the Pan- 
theon met with a similar fate ; in June, 1811, a great fire laid half of 
Bury-street, St. Mary-axe, in ruins; in June, 1828, fifteen houses were 
burnt in Red Lion-street ; in June, 1841, Astley’s Theatre for the 
second time was destroyed by fire; in J une, 1851, four large hop ware- 
houses at the foot of London Bridge were burnt, as were the works 
of the Gutta Percha Company near the City-road in the same 
month two years later. In June, 1857, occ the great conflagra- 
tion at Messrs, Pickford’s premises near Chalk Farm. In J une the 
following yee a frightful explosion took place in London Docks. In 
June, 1361, the Surrey Music Hall was destroyed by fire, and on the 


22nd of the same month took place the memorable fire at the 
wharves near Tooley-street, where Braidwood was killed. It is 
worthy of note thatthe Tooley-street fire broke out between four 
and five in the afternoon, about the same time that the fire in Upper 
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Thames-street first made itself evident on Thursday afte: 
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DETAIL OF TUMBLING BEARING FOR SHAFTING OF OVERHEAD TRAVELLING CRANE ——— 
IN MELTING SHOP. 
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' AN AMERICAN STEAM DREDGING MACHINE. 


PLAN 
Wirth SLOK ReMeved 





























Tue simple machine shown in the sketches annexed is used in 
America to cut canals, deepen lakes, reclaim land, &c, Wood is 
there so cheap that a barge is easily constructed, as is also the 
frame for carrying the mast or jib, which is also made of wood, 
A boiler, on deck or below, supplies steam to a small pair of 
engines on deck, which work two drums, two chains being neces- 

, which run over a double block or pulley A. One chain P, 
w may be a lighter one than the other, acts on the frame 
of the bucket B B, and lowers it open. As soon as it is re- 
quired to drag, the second or heavy chain R acts on the frames 
and side chains at D D, and causes the shaft E to unwind, 
which causes the bucket to close, as at C, and the sharp edges 
enter the ground. Though the edges jam the chain goes on all 
the time, and the action becomes one of lifting, and the charge 
of earth or mud, often weighing two tons, or measuring one cubic 
yard, is lifted through the water, and the man at the winch or 
engine, knowing where he is going to “dump” it, puts in 
motion the wheels H, acting on the chains G, which guide 
the head of the crane F over the spot. As soon as the loaded 
bucket is over the barge, or the land where the charge is to be 
dropped, the man holds on to the first chain and lets the second 
chain slack, and the bucket opens, and so rapid is the motion that 
in America a single engine driver can excavate and dump four 
tons a minute. 

The barge is very often moored by two poles or stilts at the 
sides, which are raised by a winch. This saves the time of 
pulling up an anchor, keeps the barge steadier, and the 
advantage is that a mark can be tied on the chain, 
and whenever this comes to the same spot the engine-driver 
knows he is deep enough, and a level can be secured under water. 
When it is n to lift rock and stones, then the bucket is 
unhooked at O, a a pair of claws hooked on to the two chains, 
which claws act in a similar manner to the bucket. The tool is 
used for wrecking, and will work to the test nicety in a 
— of water far below that at which any diver could descend. 
It has also this advantage, that two men can work it with ease. 








THE “SPECIAL” STEAM PUMP. 

Messrs. Tanore Bros., of Birmi have lately introduced 
a simplification into the steam cy of their “ Special” pump 
by the adoption of an arrangement of tappets or reversing valvee, 
patented by one of their foremen, Mr. Floyd, and shown in the 
accompanying sections. Until now the small valves for causing 
the reversal of the slide valve, worked in seats in the cylinder 
covers, which, with their steam formed rather compli- 


: pets return to their seats by the 
a ‘tion of gravity, they may be made to fit loosely in their bushes, 
and cannot interfere with the action of the p by sticking. 
The action is as follows :—In the position of Cw ing parts 
Studinal secti - 


shown in the the steam is from the 
steam chest A, ugh the B, to the t of the 
piston, forcing it in the direction of the arrow, and the steam is 
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stroke, its bevelled edge raises the tappet or reversing valve E, | 





SECTIONAL ELEVATION 


CiviL AND MECHANICAL ENGINEERS’ SocteTy.—The annual 


and allows the steani from the small cylinder F to pass through | ge A this society was held on the 15th inst., the president, 


the passage G, into the passage C, and exhaust pipe D; the | W- F. 


er, in the chair, when the report of the council was 


‘ A : A | read and the new officers for session 1876—-7 elected, This society, 
seam in the oppo mall yndey N then, fru the pctons | Sooo fy enaiaiment tn 800 bas ted aol artned over 
arrow, and with them the slide valve J, which t.1 admits steam | a ne on various Enginecting snd selentiis subjects, snd ite use- 


to the back end of the cylinder, and the piston 1 akes its return | 
stroke. A similar action takes place when the piston lifts the fo, [ 


ess may be learned from the woras of one of its past presidents, 
who, in his address, says,—‘‘ Speaking from my own experience— 
joined it when a pupil—I can with truthfulness say that very 


reversing valve K, The small cylinders, F and N, receive their ' much of what I have learnt has been obtained by attending the 
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steam through little holes drilled through their pistons. These 
new thang, Shype are so light and require so little pressure 
to lift them that, after taking — a — that had been work- 
ing for several months, it was found that neither the piston nor 
the valves showed signs of the slightest wear. 








DEATH oF. Mr. Stimers.—Mr. Alban C. Stimers, engineer, 
formerly a constructor in U.S. Navy, with the rank of commander, 
died at home on Staten Island, after a illness, on the 3rd 
June last. His remains were buried from his residence, at West 
Brighton, the same day, he having died of i  small)-pox. 
He was forty-nine years of age. He entered navy January 
11th, 1849, and he resigned from the service on the 3rd of August, 


the | 1866, He was appointed inspector of iron-clads, and superintended 


the construction of the Monitor, and was on board her in the 
celebrated fight at Hampton Roads, on March 9th, 1862, After 
Captain Worden was wounded Lieutenant Green and Mr, Stimers 
commanded the firing of the guns in the turret. Subsequently 
Mr. Stimers became superintendent of the construction of nine 
seathe ‘Ja. Nine of the harbour and river 

draught 3 likewise of the Dic 

tan. He was at Fort er, and at Charleston when 

the monitors ran past the forts, Of late years he has been con- 
nected with the Cornell Ironworks. He invented wood ferrule 
Gav ee in the 
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meeting of this society and in visiting, with the members and 
friends, various works of engineering interest.” Among the pest 
officers and members of this — may be seen many names that 
bave attained honourable rank in the profession, both at home and 
abroad, The names of members elected to serve in the various 
offices during the coming season are as follows:—President, Robert 
M. Bancroft ; von grealdanta, ys Valpy, Mem. Inst. C.E., 
Charles Henry Driver, F.R.1.B.A; Couneil, Percy Burrell, Mem. 
Inst. C.E., F. E. Cooper, Henry Ellis Hill, Assoc. I.C.E., Chris- 
— Kingsford, Alexander Payne, Assoc. I.C.E., and A.R.LB.A., 

ward Perrett, Assoc. I.C.E., Robert E. Pownall, Robert Hark- 
ness Twigs s hon. treasurer, William C. Street, Assoc. L.C.E; 
auditors, Joseph Anderson, James Hutt; secretary, W. Williams 
Thomas, 

SomeTHING STRaNGE.—Can any of our correspondents explain 
what the following curious paragraph, which we extract from the 
American Manufacturer, means: ‘ There is on exhibition a speci- 
men of black-bani iron one-eighth feet thick, from Ohio. Being 
composed of stratas of coal and iron ore, it roasts itself without 
the use of other fuel.” We confess that we have utterly failed to 
arrive at any conclusion regarding this remarkable exhibit. What 
is black-band iron? What does “‘ one-sighth feet” mean? How 
can iron be composed of coal and iron ore? At what hour of the 
day does the roasting take place? How long does the roasting 
last? ret ge Dae Mer, aggro cendieg wadbors gi. nrg 
roasting itself ? it likely our contemporary knows whgt the 


passage means ? 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves eo 4 the opinions of our corre- 


CONDENSATION, AND THE ECONOMICAL LIMIT TO EXPANSION 
IN STEAM CYLINDERS. 

Sir,—I read Mr. Beaumont’s letter on this subject in your issue 

of 2nd June, and should like to make a few remarks thereon, as, if 

— to, it might convey erroneous impressions to some of your 


ers. 

But before discussing the main question, I would refer to a mis- 
take which occurs in the first part of it, where it is stated that 
when steam, at a pressure of 601b. above the atmosphere, is used 
in an engine and cut off at } stroke, “‘the terminal pressure, as 
usually calculated, will be 15lb., and the temperatures corre- 
sponding to these pressures (601b. and 15 1b.) 307 deg. and 250 
deg., or a range of 57 deg. This of course ought to be read, the 


terminal pressure will be 1° {M=1875 Ib, and the corre- 


sponding temperatures 307 deg. and 224 deg., or a range of 83 
deg.” To proceed, Mr. Beaumont’s contention, as I understand it, 
is this. Because, when 1 cubic foot of air, at a pressure of 7 
atmospheres, expands to fill 4 cubic feet, its temperature falls 
from 453 deg. to 59 deg., or in the proportion of 7°67 :1, and its 

ressure to one atmosphere, or to } of its former pressure. There- 
ore, when 1 cubic foot of steam at 15+60]b. pressure aad fh, moos 
inch, expands to fill 4 cubic feet its temperature should uced 


to somewhere about 307 deg. — 49 deg., or at all events to less 


767 
than a see = 76°75 deg. ; and consequently its pressure to 
much less than 15460 _ 18°74 lb. per square inch; steam at this 


4 

pressure being unable to exist at a lower temperature than 224 
deg. He then states that the reason why this great fall in 
pressure, which ought to occur, does not really occur in practice, is 
that ‘‘a much larger volume of steam than that represented by 
one-fourth the capacity of the cylinder really enters it before the 
point of cut off, the greater part of which has condensed to water, 
at a temperature little less than that of the steam, the re- 
evaporation of which, at lower temperatures and pressures, during 
the expansion part of the stroke, supplies the steam by which the 
diagram curve is kept up.” Let us examine what takes place in 
the two cases, and we shall then see why the results are not the 
same in both, 

When 1 cubic foot of air, at a pressure of 7 atmospheres, or 
105 1b. per square inch, expands to fill 4 cubic feet, work is done 
equivalent in amount to that done in raising a weight, varying from 
105 x 144 Ib, to 15 x 144 lb., though a height of 3ft. This is easily seen 
if we suppose the air put into a cylinder of 1 square foot sectional 
area, and a piston without weight, but loaded with 105 1b. per square 
inch of its area, placed on top of it. If this were done, the air 
would occupy 1 cubic foot, and the piston would stand at a height 
of 1ft. from the bottom of the cylinder. Now let the weights be 
removed gradually, till the pressure on the piston is only 15 1b. 

yer square inch. The piston will then rise till it stands at 4ft. 
iene the bottom of the cylinder, and the air will have done the 
work of lifting this variable weight a height of 3ft. Work done 
under a pressure is work done against a pressure. Now, in order 
that this work may be done, a certain amount of heat or atomic 
motion must be converted into motion of the mass moved, The 
heat required for this purpose is, as is well known, at the rate of 
one thermal unit for every 772 foot-pounds of work done. Where 
does this heat come from? It can only come from the air itself. 
Hence, after doing the work of expanding, the quantity of heat in 
the air is less than when it occupied one cubic foot, 
and the heat in each cubic foot after expansion is less 
than one-fourth of the heat originally contained in the whole 
mass ; and since there is no condensation, or change of atomic 
state, the temperature of the air after expansion will be less than 
one-fourth of its original temperature, and the pressure less than 
one fourth of its original pressure. The amount of heat which has 
disappeared is the exact equivalent of the work done in expanding. 
Let us now consider what takes place when one cubic foot of steam 
expands to four cubic feet. It is evident, from what has been said, 
that work is done, and that the heat which is the equivalent of 
that work must disappear from the steam. How is this heat 
supplied? It is supplied in part by the sensible heat abandoned 
by the steam as it falls in temperature and in pressure to one- 
fourth of its original pressure. The remainder is supplied by the 
eondensation of a portion of the steam, which thereby gives out 
its latent heat. This is the reason why the terminal temperature 
of steam, expanded in a cylinder, is that due to its terminal 
pressure. 

The error Mr. Beaumont has fallen into is that of confounding 
heat and temperature, which are two totally distinct things. The 
quantity of latent heat in steam is large, compared to the sensible 
heat, or heat which may be perceived by the thermometer. One 
pound of steam, at 75 1b. absolute pressure, contains 897°5 units 
of latent, but only 310°2 units of sensible heat ; whilst at a pressure 
of 191b., quantities of latent and sensible heat in 11]b. of steam 
are respectively 956 and 226 units. Thus we see that a small 
quantity of steam, particularly when at a low pressure, will supply 
a comparatively large quantity of heat whencondensed. Hence it 
would appear that the terminal pressure in the cylinder of a 
steam engine working expansively should be slightly below that 
calculated by the law of Marriott and Boyle. Practically, how- 
ever, it is always found to be higher, and the excess is generally 
greatest in those engines working least economically. The reason 
of this is easily seen. 

If steam were a perfect conductor of heat, that is, if it received, 
gave out, and transmitted heat through itself instantaneously, it 
is evident that during expansion and the exhaust stroke the 
temperature of cylinder and piston would be reduced to that of 
the steam. In the same way, when the fresh steam entered the 
cylinder it would have to heat all the surfaces in contact with it 
to its own temperature before any mechanical work could be got 
out of it, i.¢., before the piston could be moved. But as its 
temperature could not be lowered, being inseparably connected 
with its pressure, which would remain constant, so long as there 
was free communication with the boiler, the only way in which 
this heat could be supplied would be by condensation, whereby 
latent heat would become available. 

The temperature of the water formed would be the same as 
that of the steam, and would fall during expansion, as the 
temperature of the steam fell. Its volume, however, being much 
less than the volume of an equal weight of steam, a quantity of 
the latter, very nearly equal to the volume of the cylinder up to 
the point of cut off, would enter it. Besides this, a considerable 
quantity of water almost always enters the cylinder mechanicall 
mixed with the steam. This water will not, as is frequently said, 
** flash” into steam as the pressure in the cylinder falls ; far from 
it. It must be evaporated in the ordinary way, and, if we consult 
a table of the latent and sensible heat of steam, it will become at 
once evident that, to supply the heat which will become latent 
on the evaporation of 1 lb. of water under ordinary working 

ressures—supposing only a small quantity of heat to be received 
rom the metal, which is the practical case, for only the cylinder 
end, and that surface of the piston which is next to it, receives 
heat from the incoming steam—eight or nine other pounds must be 
present in the cylinder, as the only heat they can give is the sensible 
heat liberated as they fall in temperature during expansion. The 
higher the diagram curve rises above the hyperbola the more 
water must be present in the cylinder to effect the re-evaporation. 
We now see how limited is the store of héat on which we can 
draw, to repair losses of pressure due to condensation, and how 
impossible it is that any such quantity of water could be 





evaporated in the cylinder as would have to be under the con- 
ditions which Mr. Beamont i i 


it exist. 

Now, in fact, dry steam is a conductor of heat, and time is 
required for the of heat through it, and from it, to the 
metal with which it is in contact ; wet steam is, unfortunately, a 
better one, and water a better one still. Hence, we conclude that 
though the action of condensation and re-evaporation does not 
take place to the extent described above, yet that it undoubtedly 
does take to a greater or less extent ding especially on 
the quantity of water mixed with the steam, and on the time it 
has to take place in, that is on the rapidity of reciprocation and 
on the piston speed. These are the points which will have to be 
investigated experimentally before a clear understanding of the 
ever necessary to the economical working of steam can be 
obtain: 

In conclusion, I would notice a mistake that is often made in 
calculating the power developed by an engine, with reference to 
the quantity of heat or water consumed. It is this. The area of 
the indicator diagram is taken as representing the power exerted, 
whereas the total area included between the upper line of the 

i and a line corresponding to a pressure of 15 1b. below 
the atmosphere ought to be taken. When this mistake is made, 
it is evident that the quantity of steam which is condensed to 
supply the heat equivalent to the work done in overcoming the 
back pressure will appear as so much steam lost, which cannot be 
accounted for. In all experiments on steam engine economy the 
total horse-power should be considered, as well as the indicated 
horse-power, for work done in overcoming back-pressure requires, 
per foot-pound, as great an expenditure of heat as that done in 
overcoming the friction of the moving parts, or in working the air- 
pump. I fear I have been betrayed into rather a long letter, but 
the interest of the subject must be my excuse. 

chester, June, 1876. MICHAEL LONGRIDGE, 





SURFACE PLATES. 

Srr,—In the Centennial Exhibition to-day my attention was 
called to a curious exhibit in the shape of a pair of surface plates, 
said to be finished by a fitter’s file and emery paper; their sizes were 
about 10in. by 8in., the fitted faces were smooth and bright, having 
an unusually bright and fine appearance ; neither file nor emery 
marks could be traced on them. But what I cannot understand is, 
they hold so firmly together that all my strength could not move 
them even horizontally, let alone pull them apart. It took two 
of us to move them. I thought they were charged with electri- 
city, and so tested them, but they werenot. It is said that Mr. 
Rose, of the Scientijic American, fitted them up, and as they are 
wholly different in appearance and precision of finish to anything 
known to the engineering fraternity here, and I was told that Mr. 
Smith, of the firm of Smith and Coventry, of England, said he never 
saw anything like them for trueness or finish. Now the object of 
my letter is to know if any of your readerscan inform me if such 
plates are oreverhave been made before, otherwise than byscraping, 
and if the surfaces last as long as they would if oF were 


——. 
Philadelphia, June 5th. 


EXPANDING STEAM: NO GAIN, BUT A LOSS, 

Srr,—If called upon to give some name to our own age, which 
should distinguish it from all other ages of the world, it would be 
**The Age of Science, and of Free Inquiry.” For never was science 
so universal, or inquiry so free. Nothing is thought too sacred 
for investigation, however old the tradition, or great the authority. 
It is the freest, most tolerant, and intellectual age of the world. 
It exposes and sweeps away the abuses of centuries, abolishes 
the unjust privileges of birth and class, and tests all science and 
the authority of great names. In short, no age before has obeyed 
so much the divine command, “Prove all things,” in order to 
“hold fast that which is good.” Whatever, then, will bear the 
scrutiny of our age may r bly be idered a truth for all 
time. We may therefore reverently inquire into all things, and 
so discuss, with all the calmness of philosophy, the teaching and 
practice of the great discoverer of the separate condenser in 1765, 
of the steam jacket in 1766, of the expansion of steam in 1767, and 
of the composition of water in 1783. The lastonly has been esta- 
blished on the laws of Nature, the other threehave not, and never 
can be, because no loss of 90 per cent. of any of the productions of 
Nature can be pursuant to her laws; for there is no such thing as 
a law of loss in any of her operations, much more of her most 
precious commodity, coal. 

The condenser, exhaust and expansion, with the results they 
produce, make up the chief loss of Watt’s complicated and wasteful 
engine. My letterin THE ENGINEER of the 28th of January dealt 
only with expansion, but a great deal was omitted on account of 
the length of such letter. This will now be submitted for con- 
sideration in support of my theory, that ‘‘expanding steam in a 
hot cylinder is no gain, but a loss.” It is not denied that modern 
expansive engines save coal, compared with non-expansive engines 
of lower pressure ; but my theory is, that this saving is due solely 
to the use of higher pressure steam, and in no degree to its expan- 
sion. To show this, we will take the past and present pressure in 
the navy. ‘he beautiful Banshee, designed by Mr. Oliver Lang, 
jun., in 1847—whose equal Mr. E. J. Reed has not given to the 
navy, notwithstanding thirty years trial of different types—did not 
«x»eed 15 Ib. above the atmosphere. Let then C = the number of 
cubic feet of steam evaporated from one cubic foot of water at the 
above pressure, and U = the units of work in 1ft. of steam of one 
square inch area without expansion. Then 144C U = 144 x 
890°36 x 15 = 1,923,177 6 foot-pounds will be the theoretical units of 
work above the atmosphere. Take now a boiler pressure of 60 lb. 
above the atmosphere on the same principle, and we get 144 C U = 
144 Xx 1000 (30 Pd A wc ete =— Hence the coal 

vedi x < my ) s—1l, 9 " as 
saved is 3,324,412°8 42 per cent. We see, there 
fore, that higher pressure steam alone is sufficient to account for the 
saving of fuel, without having recourse to the universal belief that 
it is due to expansion. 

We know that truth alone can detect false theories, and establish 
new ones, so that we should be careful how we use evidence for 
either. It is then for others to consider how far the following 
experiments support my theories. They are given in THE ENGINEER 


be 








of the 31st of Dec. last, by Mr. Bourne, the able and veteran engineer, 


and author, who says :—** It had been for some time made clear that 
high pressure steam worked expansively was the indispensable con- 
dition of economy in fuel. But Messrs. Randolph and 
Elder began without any larger pressure than was then usual m 
steam engines, and without steam jackets to the cylinders. Their 
early engines were, therefore, very far from successful, and there 
was some talk of taking them out.” The italics are mine, to show 
that expanding steam of the same pressure as was used throughout 
the stroke was no gain, if not a loss, or there would not have been 
some talk of taking them out. This, therefore, seoms to me evidence 
in favour of my theory. 

Mr. Bourne then says :—‘‘ But they applied steam jackets”— 
which, according to my theory in the former letter, cannot save any 
fuel—*‘ and also raised the pressure, after which the performance 
began to be more satisfactory, and it improved as these indications 
were more fully carried out.” That is, the higher the pressure, 
the greaterthe saving in fuel. Hence the above experiments confirm 
three things: (1) That saving in fuel is not always found with 
expansion. (2) My theory, that it is always found with higher 
pressure steam. (3) The mathematical analysis before given, which 
shows a saving of 42 per cent. of fuel, merely by using steam of 
60 lb., without expansion, instead of 15 Ib. . 

Now there may be a thousand hypotheses, but only one theory 
can be true. When therefore we find an invariable effect, and 
two different causes assigned for it, that must necessarily be the 
true one where the effect always follows, and not the other, where 
the effect is not invariab.+, but only occasional. Since, then, the 
effect in this case, saving in fuel, is invariably found with higher 





pressure steam, and only occasionally found with its expansion, it is 
a fair and logical inference that the former and not the latter is the 
true cause of saving in fuel. ‘This is confirmed by the sum 
of the sensible and latent heat being an invariabl ie quantity. 
And latent heat seems a perpetual miracle, a departure from 
the ordinary Jaws of Nature for the one special rage of 
enabling man to use steam; for were the latent heat sensible, boilers 
and engines would be red hot, incapable of being used, even if 
engineers and stokers could bear the oy thereof. Now, by this 
divine law the saving in fuel must necessarily be proportional to 
every increase of pressure, from least to greatest, and such is known 
to be the fact ; but it is not so known with expsnsion. 

I was going to say howremarkably all Nature is found to dovetail 
together into one harmonious whole, as soon as we can find the 
fitti It would however be far more remarkable were it 
not so, if Nature were out of gear in any one part of the infinite 
varieties of her machinery, or one of her laws contradicted anoth 
But, being all in harmony, we sometimes find the confirmation of 
her laws where we least expected. Let me then give two remarkable 
instances of this, for who could believe that the back action of 
steam, both in condensing and non-condensing engines, is further 
evidence of my theory that expanding steam is no gain, but a loss, 
As it is best to establish new principles by the simplest cases— 
forsuch was the practice of the Greatest Teacher ofall: —we will take a 
non-expansive locomotive cylinder, 2ft. stroke and 1 square foot 
area, working at a pressure of 1201b. above the atmosphere, the 
velocity of which is 3174ft. a second. Having no work of 
reference to find the area of blast pipe compared with that of the 
piston, no exact calculation can here be made of the time in which 
the cylinder should be letel tied. But take the steam 


: 


Sf - 
escaping at the mean velocity (under constantly decreasing 
pressure) at, say, are = 1587ft. a second; and the co-efficient of 


resistance so great even as ‘5; and the number of revolutions at 
three a second. In such case the steam ought to escape in 
the sixth of a second, and the mean back action should not 
much, iffat all, exceed }1b. on the inch above the atmosphere. 
pea then, is it from 3b. to 41b.? Because by my theory, as soon 
as the exhaust is open, the steam begins to cool by expansion, and 
the heat from the piston, the circumference of the cylinder and 
cover keeps passing out into the cold steam, superheats it, and so 
keeps up the pressure. This, then, entails two losses—(1) of heat, 
and (2) of the back action it produces. 

The other instance of my theory is equally remarkable, unless, 
indeed, there is some material error in the reasoning. Arguing 
from theanalogy and harmony of Nature, there ought to be at leastas 
great a loss of heat in thepresent cylinder, from the cold produced by 
the expansion of steam in doing work, as Watt found in 1765 in the 
cylinder of the atmospheric engine. He confirmed the practice of 
Smeaton and other engineers in getting a maximum efficiency with 
a load of only about 7 1b. on the square inch of the atmospheric 
piston, instead of pouring under it sufficient injection water 
to get a greater vacuum, the reasons for which are obvious. 
Now Watt had so senseless a prejudice against high-pres- 
sure steam, down even to his death in 1819, that would almost 
infer that he did not understand or realise the practical value of 
the doctrine of latent heat explained to him by his friend Dr. 
Black. At any rate, when the great engineer made his experiments 
with the atmospheric engime, he used steam at the pressure of 
the atmosphere = 212 deg. The load was only 7 lb. on the inch of 
the piston, and the vacuum beneath it in the cylinder only 7 Ib., so 
that the temperature of the injection water due thereto was 
about 150 deg. Hence Watt had only to cool down the cylinder 
(1212 — 150 = )62 deg. every time the counter-weightand beam raised 
the atmospheric piston, Yet this, he said, wasted three-fourths of 
the fuel. ; 

Now Perkins uses steam at 240 1b. above the atmosphere, 
and by large expansions, as he says, reduces the consumption of 
coal to 1°5 1b. per horse-power per hour. The temperature of such 
pressure is about 398 deg. Fah. Suppose that he uses it so extra- 
vagantly as to send it into the condenser or air at the pressure of 
15 lb. above the atmosphere, equal to a temperature of 250 deg. 
This engine then loses at every exhaust (398 —250=) 148 deg. 
of heat, whilst the atmospheric engine lost only 62 deg., 
and yet wasted three-fourths of the fuel. Now the same causes 
must necessarily produce the same effects, because they have no 
power of themselves to vary them, or there would be no certainty 
in the operation of Nature’slaws. Therefore there must be more 
loss in Perkins’ engine than jthere was in the old wasteful atmo- 
spheric engine in 1765, the very barbarism and infancy of science. 

The ordinates and abscisse of expansion only show its work, not 
the invisible waste of equivalent heat to re-heat the cold of expan- 
sion. It is then submitted, that Perkins’ saving in fuel is due 
simply to his much higher steam. Tosupport this view we will com- 
pare the units of work in 2401b. pressure unexpanded with 15 Ib. 
pressure unexpanded. The units of work in steam evaporated 
from one cubic foot of water at 240 Ib. above the atmo- 
sphere are 144 C U = 144 131°46 x 240 = 4,543,257 6 foot-pounds, 
whereas the units of work in 15 Ib. are only 1,923,177 
foot-pounds, as shown before. Hence thesaving in fuel by merely 

5423 957° ‘ 
using high-pressure steam _is 100 x (4,543,257 6— 1,923,17°6) — 577 
‘ 4,543,257 °6 
per cent. Let us now see what the saving ought to be by expand- 
ing these different pressures, according to Watt and the schools, The 
expansive work in 240]b. is 144 x 131°46 x 726°47 = 13,752,251 ‘45 foot- 
pounds, whilst the expansive work in steam cf 15lb. is only 
144 x 890°36 x 20°89 = ieee isis rk pag A aoe Ed the 
: 100 x (15,752,251°45 — 2,678,345°33) _ on.» 

saving ought to be 13,752, 251-45 80°5 pe 
cent. If, then, the saving in Perkins’ engines amounts to only 57°7 
per cent. due to higher pressure steam unexpanded, it tends to 
support my theory, that a quantity of heat equal to the work of 
expansion is wasted to make good the cold of expansion. 

e absence of such saving of 80°5 per cent. of fuel is based on 
two laws of Nature which must act together, and at one and the 
same time in the expansion of heat (1) The law by which it is 
converted into power; and (2) the law by which cold is produced 
equal to such power. When, therefore, these laws operate in a hot 
cylinder withan exhaust, the law of cold neutralises the gainfrom the 
law of work, as itseems to the writer. Hence the plain teaching of 
Nature is, that as this and all other of the present applications of 
steam waste 90 per cent, of heat, this mighty and glorious power, 
the light and life of the universe, stored up with so much care 
immeasurable ages past, for the use of man by the time he should 
want it, is not applied according to the laws of its being, either in 
the expansive or non-expansive engine. Neither time nor space 
enables me to show, why the latter is somewhat more economical, 
but the principles can easily be deduced from the example given in 
my former letter, of the 9ft. cylinder for expansion, and the 2°5 
for non-expansion, 

We have thus been led by different lines of thought to the same 
conclusion. But there still remains the crowning evidence in favour 
of my theory, that ‘‘expanding steam is no gain.” In a hundred 
years all sorts of schemes have been tried by the first engineers of 
all nations to save fuel, yet in spite of the misdirected efforts 
for economy, in the four-cylinder engine and the atest 
expansion, the average loss of all the engines of the world is stiil 
90 per cent. If then this cannot be accounted for except by the 
loss of heat in the present cylinder being as great as that in the 
barbarous old atmospheric engine of 1765, from the causes so 
fully explained in my former letter and this, then it is submitted 
that my theory is established both by principle and practice : (1) 
By the laws of expansion of heat, those of work and equivalent cold 
and loss; and (2) by experiments which show that loss = 90 per 
cent. does exist in all engines without one exception. . 

The calculations of expansive work before given were made by the 
laws of the dynamics of elastic fluids. Now it was in 
the former letter tliat the velocity of heat is p: ional to its 
temperature and to the medium through which it acts, and not 
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as the squares of the differences of the heat between the cylinder 
and steam, the theory of Watt in 1796, If my bene Bh true 
one—and it is merely thrown out for something to think about— 
the velocity of heat must be found by the laws of the of 


elastic fluids. For the velocity of heat in steam at 1201b. above the 
atmosphere is 3174ft.a second, whilst at 2401b, the velocity of heat 
is not double, but only (3764 — 3174) = 590ft. more a second. 
following may save your limited space, and me from 
the imputation of want of courtesy in not ora a class of 
writers who show that either they do not understand a scientific 
question, or how to reason upon it. If a new discovery or gyn 
is based on the laws of Nature, or on what is believed to be, an 
certain deductions are made from them, the whole question is 
reduced to the smallest possibie dimensions ; hence the only scientif-c 
method of inquiry is this :—(1) Are the premises true? and (2) if 
so, are the deductions true?, For we must keep distinct the 
boundaries of mere opinion and exact science, since there are no 
opinions in science governed by laws, but all is law or no law, proof 
or ber pgs . Consequently, opinions without the evidence of facts 
are of no value, and these must be true and not false facts. 
Thus, all experiments which are opposed: to the laws of Nature 
must be false facts, either made wrongly, or wrong causes assigned 
for the results. For ‘actual experiment” without the light of 
true theory as a guide has been the curse of the world, since it has 
misled mankind for centuries in nearly every department of human 
knowledge, showing that there are more false facts in the world 
than false theories. For to theory or pure thought in the first 
instance, and not to experiment—we owe religion, astronomy, 
philosophy, mathematics, the separate condenser, thermodynamics, 
** the solid of least resistance with greatest capacity ”—not that of 
Newton ; the laws of propulsion—not those of Rankine ; the laws 
of fluid resistance—not those of Froude ; political economy, which, 
next to the steam engine, has done most for England and mankind ; 
eology, ethnology, el sociology, the methods of induction and 
Scanstiun—the highest calculus of the human mind, far above the 
mere mechanical calculus of fi d, indeed, to theory we 
owe all the noblest reaches of knowledge. Since then experiment 
is the least intellectual grade of science, I venture to think that, 
for the advancement of science, experiments should be received 
with great caution, if the laws of physics opposed to them cannot 
be answered. For instance, to refute my theory it must -be shown 
that, by some law of Nature, a quantity of cold, equal to the 
parm 4 of heat expended in expansive work, is not re-heated 
and lost. ; 

The national importance of calm and dispassionate inquiries of 
this kind will be seen by the lamentable fact, not wholly known, 
that the navy and ‘steam marine of England only utilise (100 — 
97°336 =) 2°664 per cent. of the coal they carry. us they waste 
millions of tons of the staple of the empire, of her trade, com- 
merce, wealth and prosperity. Not only this, but the addi- 
tional weight of engines, boilers, water, propellers, and coal 
greatly increases the draught, resistance, engine power, coal and 
weight to overcome it, which so much reduce the carrying capacity, 
the time of fleets at sea under steam, and protection of the world- 
wide commerce of England. Yet the highest authorities maintain, 
and from actual experiment, that no part of this deplorable waste 
of 97°336 per cent. of coal can be saved. I am therefore infidel or 

hilosopher enough to disbelieve them, and to believe in the great 
Tecnstiss of Nature, who by His divine laws loses nothing. I believe 
therefore, that some philosophic Iconoclast will arise, and throw 
down the three great idols of the schools—(1) the complicated, 
costly, and wasteful engine of Watt; (2) the bad, wasteful, and in- 
capable type of ship called ‘‘ short ironclads ” of Reed ; and (3) the 
wasteful, dangerous, and inconvenient screw propeller of Smith. 
Since then these are the causes of the waste of she most precious 
resources of the human race, for manufactures, railways, steam 
navigation, and all the comforts of life in all parts of the world, 
and which can never be replaced, these three idols of the schools, to 
whom so many fine intellects and so much treasure have been 
sacrificed, show the barbarism and infancy of science—for all waste 
is barbarism—and will therefore, like all the crudities and false 

. science of the past, give place to something higher and better, 
** And, like an insubstantial pageant faded, 
Leave not a rack da.” 


London, June, 1876. B. 
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FIRES IN COAL MINES, AND THEIR EXTINC- 
TIO 


Ata meeting of the Manchester Geological Society recently, 
a paper on the above subject was read by Mr, Joseph Thomp- 
son, F.G.S., mining engineer at the Norley collieries near 
Wigan. The chair was occupied by Professor Boyd Dawkins, of 
Owens College, and there was a numerous attendance of mining 
engineers and other gentlemen connected with the management of 
collieries in the district. 

Mr. Thompson in the course of his paper, of which the following 
is an absttact, said :—Not the least important and seiious of the 
various forms of danger to which the lives of underground 
workers, as well as the property of mine owners are exposed, is that 
arising from the occurrence of fires underground; for although 
in most cases such fires are attended with injury to the works of 
the mine more tkan loss of life, cases have occurred in more than 
one instance where lives have been sacrificed. No doubt you are 
all as well aware as myself that these fires have several sources of 
origin. Thus in the event of an explosion of fire-damp the coal 
may become ignited direct from the flame of the explosion, or the 
blaze may be communicated to the from burning brattice. 
An inexperienced or careless collier after firing his shot, which— 
as not unfrequently happens—has lighted a feeder of gas, does 
not examine his yee after the firing of the shot until the 
flame has attained serious proportions and is difficult to sub- 
due, A badly planted shot may blow out and ignite the 
brattice ; a negligent stoker at underground boilers may leave 
the ashes insufficiently damped, and various other contingencies 
may arise, all or any of which might account for the 
occurrence or existence of a fire. These fires also not unfre- 
quently originate spontaneously owing to chemical decomposition, 
and occur not uncommonly at long distances from the shaft, 
avd are consequently extremely difficult to control or extin- 
guish owing to the absence of suitable appliances, In addition to 
the sources of underground fires alrea amg I regret to 
think some have been the work of incendianism. Let the cause, 
however, be what it may, there isno doubt that the risk of fire 
with all its attendant difficulties constitutes a constant menace to 
those persons who are responsible for the safe working of our 
mines, and into whore hands the custody of valuable property is 
ane Naturally the thought which first occurs to any person on 

earing of yf fire is as to the appliances. there are A wee for 
throwing as bountiful a supply of water as is possible upon the 
flames, but below ground it not unfrequently huppens that a suffi- 
cient supply of water cannot be obtained, or that a sufficient supply 

ing at hand, thecircumstancesof the casearesuch that that supply 
cannot be thrown to the points where it js most needed. Steam 
as well as carbonic acid have been tried in some mines as extin- 


guishere with more or less success, and an @ tus called L’ex- 
tincteur was used some time ago, I believe, ve et os pg the 
case of a mine which was on fire in the neighbourhood of 


igan. 

Yet, notwithtanding all these appliances, underground fires 
many times attain such proportions that these means are 
entirely ineffectual, and there is then no course open 
except that of isolating the fire from the atmosphere by 
building dams or stoppings across every point of access 
to the region of the fire or by sealing the pit shafts. Let me 
qualify my remark, sealing the pit shafte, saying that what I 
mean should be dome is that the downcast shaft ‘should be close- 
’ sealed, and the scaffold on or in the upcast shaft havea hole left in 
it covered by a valve, so constructed as to allow the egress of the 





volume of the vitiated atm: produced by expansion due to 
the excessive heat within the mine, and also by atmospheric 
changes, but which valve closes up the hole automatically as soon 
as there is a tendency for the air above the scaffold to rush 
inwards, It often happens, however, that the work of building 
walls or scaffolds in open — round the region of the fire is in- 
effectual, owing to the difficulty which is experienced in finding 
— solid roof, floor, and sides against which to construct the 

8 or stoppings, as in the event of there being a leakage in 
any point, combustion still goes on. For this, and possibly other 
reasons, I think there is a tendency on the part of mining engineers 
and colliery managers to incline to the idea of sealing the shaft or 
shafts, as against the attempting of damming off the regions of the 
fire in cases where the fire has got the upper hand. I have heard 
of cases where no measures at all have been taken for the extinc- 
tion of the fire, which has burnt on for a long period of years ; but 
the value of mineral property is now so great that the unfortunate 
owners of any sealed up mine are almost invariably only too 
anxious to have their mines re-opened as soon as possible, con- 
sistent with a due regard to safety. It is impossible, how- 
ever, for any person to define what length of time is suffi- 
cient to be allowed to elapse before it is safe to re-admit 
fresh air and enter the mine, I hardly need mention that cases 
are on record where the re-opening has been commenced: too 
precipitately, and most disastrous consequences have ensued. It 
will therefore be clear that the operation of re-opening a mine 
which has been on fire is one not’ unattended with considerable 
difficulties and risk, and any scheme which may be adopted for 
re-opening should be tirst very carefully yf Mr, Thompson 
then, as a practical illustration of the methods used in extinguish- 
ing fire in coal mines, proceeded to describe what had been done 
in the case of a serious fire which had occurred at the 
Norley colliery, near Wigan, with which he is connected as 
mining engineer, and where the. — consequently were 
carried ont under his supervision. e cause of the fire had since 
practically remained a mystery. It originated in or near to an 
underground engine house in what was known as the Orrell five- 
feet mine, and near to the bottom of the downcast shaft, so that a 
strong current of air was constantly passing, materially assisting 
the fire in its course, during which it burnt away all the timber 
supports of the roof, which subsequently fell, making extremely 
diificult and dangerous the efforts to extinguish it by means of jets 
of water. Preparations were then commenced for isolating the fire 
from the fresh air by means of dame or stoppings, but the difficulty 
of finding absolutely compact roof, floor or sides wasexperienced, and 
as the fire was rapidly extending and was now of a more formidable 
character, it was decided at once to seal up the downcast shaft at 
a short distance below the mouthing of an upper seam of coal. A 
per of scaffoldings were erected across the shaft and covered 


with puddled clay and water. Through these scaffolds a 5in. 
pad ua pipe fitted with a valve and close fitting lid was put, by 
whic ti 





v f temperature near theseat of the fire could 
be taken by letting down thermometers into the shaft, A covering 
wes also put over the upcast shaft, and in this scaffcld a hole 6in. 
square was left covered by a hinged flap valve which yielded 
to the pressure from within, but closed immediately there 
was pressure from without. Observations were made on both 
sbafts during the six months that the mine was.closed, and the 
temperature rose.and fall alternately between 89 deg. Fah. and 
76 deg., when operations for re-opening the mine were commenced, 
He considered it very doubtful how far observations taken under 
such circumstances were to be taken as a criterion as to what was 
going on in the pit, hence the very great uncertainty and danger 
which must necessarily attach to all operations for re-entering a 
mine which had been sealed up through fire. If he was correctly 
informed, the ther ter gave 4 reading lower than any which 
he obtained at Norley, on the day on which the second explosion 
occurred at the Moss Pits at Ince, which displaced the whole of 
the sealing scaffolds, and rendered it necessary to flood the mines 
at once. He therefore assumed that when it was determined to 
re pen the Norley pit there was no possibility of knowing 
whether the fire was or was not extinguished, and the serious 
apprehensions entertained by most people who were concerned i 
the work were easily justifiable, Various were di d, 
but ultimately it was decided to approach the workings somewhat 
by stealth, They worked on unceasingly night and day until they 
had passed fresh cool air through a small hole in the upeast shaft, 
and until this air was passed over the seat of the fire, and returned 
at the downcast shaft, where it was tested. They then considered 
that they had, as Mr. Dickinson termed it, felt the pulse of the 
mixe, and as rapidly as possible took out the scaffolds in the down- 
cast shaft and explored the mine with success, After a few further 
remarks Mr, Thompson brought his paper to close, 

A vote of thanks on the motion of Mr. Forbes, seconded by Mr. 
Knowles, having been passed to Mr. Thompson for his communica- 
tion, the meeting was thrown open for discussion on the paper. 

Mr, John Knowles asked whether the fire was out when the pit 
was re-opened, : 

Mr. Thompson said that it was. The fire had extended about 
180 yards, and 14in. to 15in. deep into the coal, and where it had 
come in contact with cast or wrought iron it had fused it into 
one mass, 

Mr. Knowles said that at various times they had had experience 
of fires in their collieries, and their plan had been to get to the site 
of the fire as soon as possible, The most serious fire in his 
recollection was in 1866, at their Pendleton colliery; in that case 
he thought it originated from one of the men setting brattice on fire 
and leaving it, and unfortunately some lives were lost. The 
greatest difficulty was in getting the water to the fire, and apply- 
ing it, and in the meantime arrangements were made in the event 
of their being unable to master the fire to flood the mine. They 
then employed a small fire engine to get the water to the place, and 








he thought that at every colliery it might be advisable to have a | Th 


small fire engine fitted in a wagon ready to take to any place, and to 
have hose of sufficient length to enable them to get a jet of water 
on the fire immediately. This would be far preferable to the old 
plan of buckets, for by the method he suggested the men would 
stand some distance from the fire, which by the creation of steam 
and smoke did not get on so rapidly. He had found that a fire 
went backwards towards the intake more than with the return, 
because the amount of smoke which was created destroyed the 
atmosphere which was required to feed the fire. 

Mr. Fletcher said his experience had been the:same as that of 
Mr. Knowles, and he had noticed how a fire travelled backwards 
towards the fresh air. They had attempted for a week to put the 
fire out with water, and no doubt they would have succeeded had it 
not been for the falls of roof which occurred, thus liberating gas, 
which rendered it impossible to continue applying water. They 
had therefore to have recourse to the usual expedient and put up 
stoppings, . They had recently opened the pit after it had been 
closed some months, and they found that if they had been able to 
goon applying water they would have been able to extinguish the 
fire, as it had not in reality got very much hold. 

Mr. Thompson said he could bear out what had been said with 
regard to the fires working backwards, and in their case the men 
were almost driven into the pit shaft. 

Mr. Dickinson (inspector of mines) said Mr. Thompson had 
given the particulars so fully with regard to the fire that he could 
scarcely add anythin e had not, however, made it quite 
clear’ that the mine when shut up was filled with fire-damp, and 
the danger of sending a current of air through this was lest they 
might not create an explosive mixture. . 

Mr, Martin, referring toa fire at a pit with which he was connected, 
said he had found the fire extend into the roof more than into the 
coal, He had found water to be very effectual in putting out 


fires 

Mr. Woodward, pir fa a fire with which he had to de 
said that after the pit had been shut up for six months they 
=, it _ burning, and they had even then to drown it out 
with water. 





Mr, Tonge said they had been amongst those unfortunate one 
who had had underground fires ; in their case they had a quantity 
of hose and pipe playing on the fire, which was being well mastered, 
when unfortunately the smoke got between the men and the 
shaft, and they were compelled to come out, Having failed in 
that, they turned a large quantity of water into the shaft ; in afew 
days they opened it again and the fire was out. He should like to 
know if there was any particular reason for air being dammed 
out instead of water pumped in, and whether water was not the 
best remedy. 

Mr. Pickington said that in a case of theirs they would have 
been compelled to flood nearly half the mine before they could 
have got the water to the fire, and that wes a good reason for 
damming off the air. The great thing was to get to the fire as 
soon as possible, but the smoke and gas were the great difficulties 
in preventing the men getting at the fire. 

Mr. Thompson said the difficulty in their case was that they had 
fire on each side of them for twenty yards, and fire in front of 
them, and they could not get the water to the front of the flames. 

Mr. Traice thought there was a eo go of confounding combus- 
tion with heat, It had often occurred to him that when air was 
allowed to re-enter a mine that it was possible the heat might still 
have been so great that the process of combustion might recom- 
mence, 

Mr. W. J. Grimshaw having given some particulars with 
regard to a colliery fire with which he had had to deal, p 

r. Thompson, referring to what Mr. Traice had said, observed 
that when they re-opened the pit it was full of fire-damp, and it 
was not possible for combustion to go on in that mixture. 

Mr. Traice said he did not assume that combustion would go on 
in a pit filled with fire-damp. 

This closed the discussion, and the proceedings terminated. 








THE RoYAL CORNWALL PoLytecunic Sociery.—The exhibition 
of this society will be opened on the 5th September. A very large 
number of prizes and medals will be given by the society, Full 
information may be obtained from Mr. E. Kitto, Polytechnic 
Hall, Falmouth. 


NEEDLES.—The Worshipful Company of Needlemakers have 
offered a series of prizes with the view of “‘ assisting in the develop- 
ment of the art of needle making,” and of benefiting the workmen 
and the public generally. The prizes consist of silver and bronze 
medals and money, and will be given for the best newly-invented 
labour-saving machine applicable to the manufacture of sewing 
needles ; for the greatest improvement in any of the processes of 
sewing-needle manufacture ; for handicraft in tool-making (both for 
sewing needles and sewing-machine needles) ; and for the best essay 
in connection with needle manufacture. The company will be 
assisted in their award of the prizes by a committee of needle 
manufacturers of Redditch. The annual dinner of the company 
will take place at the “‘ Star and Garter,” Richmond, on Saturday, 
June 24th. 

Use oF SULPHATE OF ALUMINA FOR THE PRECIPITATION OF 
SewaGE.—The question of the utilisation of sewage has again 
come before the French Academy of Science, this time in connec- 
tion with the discovery of a large bed of kaplin in the department 
of Mayenne. It is well known that sulphate of alumina has often 
been pro) as an agent for precipitating the organic matter 
contained in sewage, and that experiments on a larg¢ scale have 
been made, M, ant, the discoverer of the bed of china-clay, 
iv of opinion that the ibility of manufacturing this salt at a 
.uuch lower price than heretofore will permit of extending the 
experiments, and of arriving at more satisfactory results than 
have hitherto been obtained. M. Belgrand, however, observed 
that the high price of the agent was not the only reason why its use 
as a precipitant had been rejected. The construction of basins 
sufficiently for the treatment of the enormous quantity of 
water used daily by the capital would lead to an expense out of all 
proportion to the value of the products that must be obtained ; 
the removal of the deposits formed in the basins would involve a 
considerable amount of labour; and this practice would be as 
deleterious to heaith as leaving the sewage in the river. M. Bel- 
grand was convinced that, regard being had to the volume of water 
to be got rid of, the best method after all was %o utilise the 
sewage itself, as a vehicle for the fertilising matters it may contain, 
and that irrigation is the only method really practicable, provided, 
however, that it be practised over a sufficiently large area, —Journal 
of the Society of Arts. 

Swine Bripce at NrwcastiE-on-TYNE.—From time to time 

rticulars have been published concerning the river Tyne swing 
Bridge connecting the towns of Newcastle and Gateshead, and the 
counties of: Northumberland and Durham. The new swing bridge 
is situated close to the great High Level railway bridge, and 
apparently its position has been a favourite point dappui with 
engineers, for in sinking the centre pier coffer dam, the oak piles 
of a Roman bridge were found in situ as fresh as on the day they 
had been driven, also the foundations of subsequent structures. 
Here in 1771 a flood carried away the ancient bridge with its houses, 
and in 1779 another was built toreplaceit. This again was widened 
and enlarged in 1801, and continued in use until the river improve- 
ment plans of Mr. J. F. Ure required its removal under an Act of 
Parliament passed in 1861. These plans contemplate the widening, 
deepening, and straightening of the river for a distance of nearly 
twenty miles inland and rendering it navigable for a class of vessels 
which can get below the Newcastle High Level Bridge. Such was 
the origin of the swing pa which was commenced in- 1871 and 
had the moving test load of 60 tons applied on Wednesday the 14th 
inst. For this purpose the locomotive roller belonging to Messrs. 
R. and W. Hawthorn was used, it being loaded with pig iron to the 
weight reqyired, and then propelled by means of a traction engine. 
e measured deflection was one-fourth of an inch, there being no 
appreciable permanent set in the superstructure. The machinery 
employed to swing the bridge, and situated in the centre pier, is 
not yet in working condition, but it is expected that all will be 
ready by the time that the temporary bridge is demolished. The 
bridge was opened for foot and carriage traffic without any 
ceremony, this probably being deferred until it is swung to edmit 
the Italian Government war steamer Europa passing on her way to 
Elswick, where a 100-ton gun will be shipped. The bridge is the 
largest of its kind, the following being the principal dimensions :— 
Between the abutments the total length is 530ft.; width of roadway 
and footpaths, 39ft.; 22ft. being for ae traffic, and the footpaths 
being 8ft. and 9ft. respectively. The bridge is divided into six spans, 
the two in the centre, to open by the swin 
each 103ft. wide ; the river span on the north side is 99ft,; and the 
span on the south side 71ft. Two land spans, one on the Newcastle 
side is 30ft.; the other on the south or Gateshead side 21ft. Gin. 
The total length of the bow girder is 27ft. Gin,, und its greatest 
depth 25ft. The weight is about 1500 tons. e valve house 

latform is 28ft. above the roadway ; to the top of the lantern 

9ft.; and the clearance or headway between the roadway and valve 
platform arch 24ft. For shipping the headway above high water 
mark under the main girders at the highest point is 16ft. 10in. 
The swing rests on forty-two cast iron rollers, with steel hoops 
shrunk on the rims, and turned down to a i the mean diameter 
of which is 36in., the width being 14in. e roller Bre or race 
is 43ft. in eter. A vertical pumping engine of 20-horse power 
k the acumulator pressure good, the motive power to swing the 
bridge being a 60-horse power three cylinder hydraulic engine; this 
engine, as well as the boiler, which is of the portable engine type, 
are duplicated, so that in case of accident no delay in the traffic 
need occur, Steam pipes are laid a we the pressure pipes to 
the lifting cylinders at the ends of the bridge, so that these may 
not be frozen up during winter, and this plan is adopted wherever 
water pipes are p The roadway is laid with wood paving, 
and the f ths with green oak slip pavement which is made 
movable, so that the pipes, which are underneath, may be easily 


or bridge proper, are 


got at for repairs, 
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ROTATIVE PUMPING ENGINE AT THE FRIEDENVILLE ZINC MINES, LEHIGH, U.S. 


DESIGNED BY MR. JOHN WEST.—MESSRS. MEYRICK AND SONS, PHILADELPHIA, ENGINEERS. 
(For description see page 472.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINERR. 


NEW YORK —WILLMER and Rooers, $1, Beekhman-street. 





TO CORRESPONDENTS. 


"Ceres cnvemtantadte Cat tanta te nran 
‘orm correspondents letters of inqui ressed to 
public, and intended for ingertion im th column, prs 
cases, ny @ large envelope legibly di 

writer to hi: , but bearing a 2d. postage stamp, in order that 
answers received by us may be yorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


*,* All letters intended for insertion in THe ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 

ice whatever will be taken of anonymous 


*,* We cannot undertake to return drawings or manuscripts ; we 

must ‘ore request correspondents to keep copies, 

ENOINEER.— is no such book. 

E. H. G.—Dowling’s ‘‘ Metrical Tables,” published by Lockwood. 

ENQUIRER. — We have not as yet described the instrument ia question. It is 
probable that we shall do so. ‘ 

8. J. (Belvedere),—There is no journal similar to Tur ENGINEER published 
in either France or Be'gium. 

C. H. W.—There are several stone-cutting machines in the market. We 
cannot give the addresses of the makers, which can be readily obtained by 
advertising for them. We do not recommend makers of ordinary machinery. 

F. R. anp Co.—No appliance can be used to prevent smoke while the fire is 
being lighted ; but why not provide a sufficient supply of red-hot coke to 
Jill the fire-box at once, so that you will not require to use wood, We cannot 
suggest any other remedy for the difficulty. 

T. H.—The best advice we can give you is to make your son anything rather 
than an engineer, unless he possesses considerable abilities, and a little 
money with which to purchase a partnership. You will jind it difficult at 
greene? re, So teen i 

e 





~ 


prentice. Advertise. 


Java. —(1) Sail to understand the first part of your question, and must 
ask you to repeat it, sending sketch. (2) You can probably use the same 


link with new eccentrics of greater throw, but you must bear in mind that 
Sor a given angular advance or lead, the valve will be further open at the 
beginning of the stroke than it is at the same time with the existing valves. 
We do not know what you propose to gain. In fact, if the engine is properly 
proportioned now, you may do a great deal of harm by the change. 





METAL SCALES. 
(To the Bditor of The Engineer.) 

Sir,—Could any correspondent kindly explain to me, in the columns of 
Tae ENGINEER, on what system the numbers on the wire gauge are regu- 
lated? Also what scale of weights is most generally used by sheet iron 
and hoop iron manufacturers? I have some five or six scales before me, 
including a Rose’s, Birmingham, Wolverhampton, Gospel 
Oak, &c., all different, and, as { am about to make out some tables for 
rolling, I feel very much — to decide upon a scale of weights that 
=> — generally usef A STOCKTAKER, 

y 





SUBSCRIPTIONS. 


Tar Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it Y preferred, be supplied direct 
from the office, on the following terms ( paid in advance): — 

Half-yearly (including double number)... ..  «. 

aitan (including two me a Hy xe cs ee 

occur, an extra two ings sixpence i 

be made, THE ENGINEER is registered rs aman ma. - 
2loth hr binding Tur Enoinger Volume, price 28. 6d. each 

The fe Volumes of Tus ENGiIneER can be had, price 18s, each—Vols. 

5, 10, 14, 24, 25, 26, 88, 39, 40. 

Foreign Subscriptions Sor Thin Paper Copies will, until further notice, be 
received at the fe y rates. Subser bers paying in advance at the 
following — f ~ bys THE a weekly and post-free. & 

scriptions sent by Posi Order must be accompanied by lett advi 

to the Publ UG preferred, at taoroned 
rates, 


isher, Thick Paper Copies may be had, if preferred, at increased 


Remattance by Post-office Order. — Australia, Belgiw Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmar 
France x only), Germany, Gibraltar, India, 4 Japan, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China, via South- 
““ibnitt o by Bill é London.—Austria, B yres 

ittance ill in —A uenos A , Ceylon, France 

and Algeria, Greece, Ionian Islands, Norway, Panama, eru,, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 


ADVERTISEMENTS. 

** The charge for Advertisements of four lines and under is three shillings, 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
cha one shilling. The line averages eight words. When 

measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
— Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE SIx o’oLOcK ON 

*,* Letters relating to advertis aoe eat the publeching department of the 
* 
paper are to be addressed to the Publisher, Mr. Ledpold Richer. ott 
other letters to be addressed to the Bditor of Tux Enainerr, 163, Strand. 
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THE STRENGTH OF FORGED STEEL. 

Ir not unfrequently happens in the arts and sciences 
that many men skirt round important discoveries without 
actually making them. This is specially true of metal- 
lurgy. The Bessemer process, for example, was a dozen 
times on the verge of being put into a complete and prac- 
tical form before Mr. Bessemer had ever turned his atten- 
tion to the manufacture of iron. Much the same thin 
might be said of Mr. Kircaldy’s fact that the character o' 
the fracture of a bar of wrought iron is affected by the 
method employed in breaking the specimen. The pecu- 
liarities met with in the texture of. various samples of 
steel remained for many years without any salisfacto 
solution, although many able investigators had done all 
that lay in their power to provide oné; and though it 
is not to be disputed that our knowledge of all that con- 
cerns steel has been enormously augmented by careful 
research ty eam last ten or twelve years, the precise 
points at issue has all along been missed. There is reason 
to believe, however, that a satisfactory theory of the nature 
of steel has at last been produced, prt we pro here to 
place the more salient propositions of this theory before 
our readers. That it is entirely satisfactory as a whole is, 
perhaps, too much to say. But we confess that to us it 
presents a completeness which leaves very little to be 
desired. The author of this theory is Mr. D. Chernoff, 
assistant — of the cele’ Abouchoff Cast Steel 
Works, near St. Petersburg. . It was first communicated 
to the Russian Technical Society in April and May, 1868. 
But being written in Russian, practically nothing was 
known about it in this country unti) Mr, W, Anderson, of 


‘led to the formation of his theory. 





THE ENGINEER. 
into admirably lucid English. 


age translated the ei 

e not attem| to reproduce a t* which 
ip alate te be veal oh pg rg mam steel 
maker or forger in the kingdom. We shall content our- 
sel as we have said, with a statement of the views 
held by Mr. Chernoff as brief as the circumstances will 
permit. It may be well, however, to premise that the 
author has had an enormous and varied experience in the 
forging of steel, the Abouchoff Steel Works employing a 
50-ton dead-weight steam hammer, which deals with steel 
ingots as much as 40in. in diameter. What Mr. Chernoff 
has to say is, therefore, worthy of the utmost attention. 

The author starts with the statement that the best steel 
consists of nothing but pure iron and pure carbon, and 
that all other ingredients such as titanium, silicon, &c., are 
more or less injurious. It is true that some things which 
are bad may be introduced to get rid of others which are 
worse, but the fact remains unaltered, that despite appear- 
ances or theories to the contrary, the best steel contains 
only iron and carbon. “ Boulat,” the sabre steel of the 
Tartars, is the best steel in the world, and it was in inves- 
Sean certain characteristics of this steel that Mr. 

ernoff was put on the track of the inquiries which have 
e shall leave our 
readers to learn from the pam hlet itself what are the 
characteristics of “Boulat,” and proceed at once to the 
theory of Mr. Chernoff. In brief, this theory is that 
melted steel is a crystallisable fluid, and that this fluid 
obeys all the ordinary laws regulating crystallisation. It 
may be well to explain here, that in order that crystals 
should be formed it is ordinarily necessary that the body 
to be crystallised should be dissolved in some fluid—as, for 
example, water. In the case of steel, however, the same 
result is produced by exposing the metal to a high tem- 
—— In other words, melted steel is, according to Mr. 

ernoff, an amorphous fluid, the steel atoms being, so to 
speak, suspended in a bath of carbon. As the heat escapes 
the — segregate themselves in the form of crystals. 
Analogously, if we dissolve alum in water, and evaporate 
the water to the point of saturation, crystals are formed 
when the solution cools. If the reader will bear in mind 
the leading proposition that melted steel is a crystallisable 
fluid, no difficulty will be experienced in realising the 
remaining propositions to be dealt with. 

It is well known that if a solution, which if left to 
itself would form crystals, is violently agitated while the 
— of solidification is going on, no crystals will be 
ound. Ifthe agitation be less violent, the crystals will 
be small and imperfect. In just the same way—“ If,” 
says Mr. Chernoff, “ steel melted in acrucible is constantly 
kept in violent agitation while cooling—agitation violent 
enough to keep all its particles in motion—then the cold 
ingots produced will have a very finely crystallised struc- 
ture ; if, on the other hand, the melted steel is allowed to 
cool in perfect quiet, then the resulting casting will con- 
sist of “arge, well-developed crystals. The appearance of 


the crystals, and generally the tendency to crystallise under | 


these circumstances, will depend on the purity of the steel. 


wb- | As I have already stated, the ultimate purity of the 


steel consists in that of its two component elements, iron 
and carbon, and the best steel is composed of only these 
two elements.” It may be argued that this paragraph 
contains nothing néw. Tothis we demur. It is true that 
theories of the crystallisation of steel have often been 
enunciated, and it is of course familiar to all metallur- 
gists that steel ingots are more or less crystalline in struc- 
ture, but we venture to assert that the received theory u 

to the present is that the dimensions of these crystals fe 
their arrangement depend more on the composition of the 
steel than anything else, and that the structure of an 
ingot is determined by laws practically beyond control. 
For the first time Mr. Chernoff has shown that so far 
from the structure of an ingot being absolutely determined 
by unalterable conditions, nothing is easier than to pro- 
duce the character of structure we require by the simple 
sage of agitation. Now, it is obvious, that although 

y agitation certain results may be produced, it by no 
means follows that it would always be easy to procure 

itation on a large scale. For example, it would be 
difficult to carry the idea into practice in a Bessemer cast- 
ing pit. But beyond this consideration there is another, 
which is, that the texture of ingots is always affected b. 
the presence of gas bubbles, and therefore, although it is 
quite possible to prove the truth of Mr. Chernoff’s ideas 
on a small scale, these ideas could not be carried into prac- 
tice while we deal with melted steel only. 

Starting from this point, Mr. Chernoff carried out a 
long course of experiments, which has resulted in enabling 
him to obtain in practice almost any texture he pleases in 
a steel forging. ithout going into details, it will suffice 
to say, that his method of manipulation consists in forging 
the steel at and beyond a certain temperature, whic 
varies: with the —) of steel—being higher the softer 
the steel. Roughly, the temperature may be called that of 
a dark cherry red ; it may be more precisely defined as 
that to which the steel must be heated, or it will not 
harden when plunged in cold water... At some tempera- 
ture varying with the steel beyond this cherry red, the 
metal loses its erystalline structure and becomes in a sense 
amorphous. “In this condition steel possesses the pro- 
perty of incompressibility, and at the same time has an 
7 to an eer concentrated solution of a 
strongly crystalline salt.” If, now, steel having been heated 
to this heat, which we shall call 6, is allowed to cool down 
slowly to the cherry red temperature, which we shall call a, 
its texture will be crystalline. If, however, during the 
time the bar: is cooling it is violently hammered, the tex- 
ture will be amorphous, or at least very finely crystalline. 
At temperatures lower than @ no rearrangement of the 
particles is possible, and no amount of hammering that 
can be effected with.existing plant will affect the 
ter.of the texture of the metal. All this is extremely clear 
and straightforward. It has long been known that the 
texture of steel can be altered by forging, but certain 
anomalies in the results obtained have remained unex- 

* Remarks on the Me of Iron and Steel, and the Mode of We 
It, By D. Chernoff, “Clowes ap3 Son, Charing Cross, towon. id 





ined, and we do not think we claim too much for Mr. 
if we assert that his is the first complete and 
satisfactory explanation of the true theory of forging steel: 
—*“The of forging consists in this, that while 
changing the form of the mass of steel it should have no 
time to cool and crystallise quietly, but should be kept in 
the amorphous condition until such time as it sinks below 
the point a, after which, if left to cool in quiet, the mass 
will no longer crystallise, but will possess tenacity 
and homogeneity of structure, so that it will oppose in all 
its parts a uniform resistance to external forces—of course 
supposing the chemical composition of the mass throughout 
to be the same.” 

One of the first and most important deductions-to be 
drawn from theforegoing statements is that forging steel can 
in no direct way increase its stren That forged bars are 
tougher and stronger than unforged is simply the result of 
the fact that the hammering closes up flaws due to 
bubbles, while the concussion prevents the crystallisation 
of the mass. The tenacity of cast steel is not affected by 
hammering. It is solely, other things being equal, a func- 
tion of texture. Thus, from the same ingot three speci 
mens were taken. One was unforged; another was ren- 
dered fine in texture by heating to a moderate tempera- 
ture and allowing it to cool pace ; a third was vigorously 
forged at a high temperature. The results were that the first 
test bar broke with 34'8 tons to the inch, ultimate exten- 
‘sion (023; the second broke with 38°7 tons, ultimate 
extension 0°166 ; while the third, or vigorously forged 
specimen, broke at 41°5 tons, extension 0°053. ere then 
we have three totally different qualities of steel got from 
the same ingot, simply as a result of various modes of 
treatment producing variations in texture. The second 
deduction is, that if steel be heated to too high a tempera- 
ture, however good it may be as regards texture in the 
first instance, it will be ruined for the time being, because 
the moment a certain point is reached the steel becomes 
amorphous, and if allowed to cool slowly it will crystallise. 
Mr. Chernoff cites the case of a large ingot which was 
heated to a very high temperature, the hammer was not 
ready to forge it at the moment, and the bar remained in 
the furnace, but as it was too hot it was allowed to cool 
down for half an hour. At the very first blow the end of 
the ingot tumbled off, the broken surfaces showing large 
poate The proper thing to have done, as explained by 
Mr. Chernoff, was to have raised the bar once more to a 
high heat, and then hammered it as quickly as ible 
with extremely light blows, by which means crystallisation 
would have been prevented. 

The facts that Mr. Anderson’s brochure can be easily 
obtained, and that it can be read in a very short time, 
render it unn that we should consider it at greater 
length than we have done. However opinions may differ 
about the accuracy of Mr. Chernoff’s views, no one will 
deny that he has made out a very strong case. It will be 
difficult to dispute statements so terse and so logically illus- 
trated, confirmed as they are by careful experiment in 
one of the greatest steel works in the world. Mr. 
Chernoff gives for the first time a rational. and connected 
explanation of the reasons why certain rules should 
be observed in forging steel, and this fact im unusual 
value to the work so well performed by Mr. Anderson. 


THE HORSE POWER OF HEAVY GUNS, 

-Iw order that a comparison may be instituted between 
the efficiency of various natures of ordnance it is requisite 
that the energy of the projectiles discharged should be 
ascertained. is is an exceedingly simple matter, and 
the system of calculation employed gives the absolute 
energy in terms of foot-tons; in other words, when a shot 
is said to have an energy of 2000: or 20,000 foot-tons, the 
meaning intended to be conveyed is that as much work 
has ‘been done on the shot by the powder as would 
suffice to lift 2000 or 20,000 tons 1ft. high. This mode of 
expression is extremely useful and convenient, but it 
hardly conveys a complete idea of the power actually 
exerted by a given charge during the process of combus- 
tion. It may interest our readers if we push such an inves- 
tigation a little further, and show what the horse-power of 
such a gun as that of 80 tons really is. It will be seen 


that the ordinary expression W 0* takes no account what- 





ever of time; but it is iimpoortble to reduce energy to 
terms of horse-power without taking time into account. 
It is very easy, however, to introduce the latter element 
into calculations concerning the power of guns, and, this 
being done, we can at onze prepare a statement which will 
show at a glance what the horse-power of a gun is; and, 
although it may appear at first sight that the term horse- 
power is out o - when used in connection with S, 
we think it will be possible to prove that such a phrase 
may be used with a certain amount of advantage now and 
then, if not invariably. 

As the weight of the charge, and of the projectile, and 
the diameter of the bore of the 80-ton gun are not yet 
fixed, it will be unnecessary to deal with precise quantities 
at present. We shall assume that a projectile, weighing 
1400Ib., and 16in, diameter, can be fired from the 80-ton gun 
with 300 lb. of powder, the muzzle velocity. being 1500ft. 
! per second, ese figures are not strictly accurate, the 
power of the gun being a little greater than this, but they 
are quite near enough for our present purpose. : Allowing 
for the space ied. by the powder, — &e., we 
may assume that the distance from the centre vity 
of the shot to the muzzle of the is about 15ft. - The 
average velocity of the shot in bore of the gan will 
be half the muzzle velocity. This last is by the conditions 
150%ft. per second. The time occupied by Os as 
versing the bore of the gun will theref ore be the 
part of a second, and its average velocity in the bore of the 
gun will be 750ft. per second. If we knew what the aver- 
age pressure on the base of ‘the shot during the fiftieth 
part of a second was, we could arrive at once at the horse- 

wer, and no doubt the requisite data will be available 

y and by. At present, however, ing is known—at, 
least by us—but the initial pressure, w amounts to 
from 20 to 26 tons per inch, It is impossible, consequently, 








iene piers 
d ‘ 


t 


ie aden NE 
y = 


a ae ae 


wenn ie 


ms hopes 3 ee nngene | 


Aap re EOI Ata em or 


epee ov 


Aiden cine em 











leet aS tet lhnatia 


geass 


-each round, reduced to terms of foot- 


472 


THE ENGINEER. 





JUNE 23, 1876. 








to estimate the horse-power of the gun in this way. We 
must therefore for the present : negate | 
The muzzle velocity of the shot is 1500ft. per , and 
to acquire this, if no force but the action of gravity were 
brought into ee other words, if the shot were allowed 
to fall freely through space—the descent must extend 
through a distance of not less than 34,938ft., or over six and 
a-half miles. For the benefit of our younger readers, we may 
stop here for a moment to explain that when the final 
velocity of a falling body is given, the height in feet 
from which it has fallen can be ascertained by dividing 
the square of the velocity by 64:4, or, for all ordi- 
nary purposes, by 64 only. Expressed algebraically, the 


rule becomes V* = If, therefore, the muzzle of the 


80-ton gun were directed vertically upwards, a 1400 Ib. 
projectile would be carried toa height of 34,938ft. pro- 
vided the air offered no resistance. We may, in the pre- 
sent instance, neglect the influence of the air, because it in 
no way affects the work done on the shot, although it 
would affect the useful work done by the shot in practice. 
The initial velocity of the shot was, as we have seen, 
1500ft. per second, but this s begins to decrease from 


-the moment the shot leaves the muzzle of the gun until it 


ceases altogether at a point 34,938ft. above the muzzle. 
The average velocity of the shot during its flight will 
be 750ft. per second, and the whole time of flight 
will be in round numbers 47 seconds. Now, the energy 

. pas) 1400 x 15002 
stored up in the projectile is by the formula — 
= 48,913,200 foot-pounds. If we divide this by 47, and 
multiply the quotient by 60, we find that the ae 
per minute amount to 62,442,360. This is equivalent to 
not less than 1892-horse power. We may, taking into 
consideration the fact that we have slightly underrated the 
capabilities of the weapon, call the 80-ton gun 2000-horse 
power. It is quite true that the gun does not work con- 
tinuously for a minute or an hour. If the effort which is 
extended over the fiftieth part of a second only were con- 
tinued over a minute or an hour, it is obvious that the 
power of the gun would have to be represented by some- 
thing enormously greater than 2000-horse power. In the 
shot, however, we have a duration of motion which is not 
limited to a small fraction of a second ; it extends over 
several seconds, and, if the gun were fired in the way indi- 
cated, it is obviousthat the shot would possess energy enough 
to exert 2000-horse power for over three-quarters of a 
minute. 

Such calculations as the foregoing may be regarded, of 
¢ourse, as possessing no practical value. But if we take 
into consideration the number of rounds that can be fired 
per hour, and multiply these by the energy expended in 
pounds per second, it 
will be seen that we can as justly calculate the horse- 
power of a gun as that of a Cornish engine. Each round 
fired may be taken as the equivalent of one stroke. Now, 
small guns can be fired as fast as a slow running Cornish 
engine; and it is clear that if the work done by a 
Cornish engine, even though it made only a stroke a 
minute, may be estimated in terms of horse-powers, we 
may with as much propriety apply the terms to guns 
firing sixty or any smaller number of rounds per hour. 
The power of an engine will—other things being equal— 
vary as the number of strokes per minute, and the power 
of guns will vary in the same way for similar reasons. If, 
then, we calculate the efficiency of guns in terms of horse- 
power, we shall have a very ready and accurate means of 
comparing the value of two guns constructed on different 
systems but of the same size. Thus, if a gun of a given 
size, say 401b., can be fired twice as fast as another gun 
of the samesize but of adifferent pattern—other things being 
equal the former gun is twice as powerful as the latter. Of 
course, many other things must taken into considera- 
tion besides rapidity of fire, and a large gun firing a round 
every two minutes will be for certain purposes much 
better than a smaller gun firing at three times the rate. 
The comparison, therefore, must be confined to guns of a 
size, and with this limitation it may be found useful. 
Whether this is or is not the case, we venture to think 
that those who have followed us to this point will be ina 
better position to realise the true powers of the mighty 
engines of war that we now use, than would have been the 
case had they continued to deal only with energy expressed 
in terms of foot-pounds so enormous that the mind fails to 
attach any definite idea to the figures. 





STRIKES. 

Untonist leaders and unionist agents are, just now, reaping 
what they have sown. They taught the men to believe that 
there was hardly anything they could not effect by the aid of a 
powerful union. The men believed them, and joined. All was 
well whilst prices and wages were rising ; in time there came an 
end to that, and the prices and wages experienced a steady fall. 
The unions were looked to to realise their promises and stop 
this, but they were incapable of rendering any such help. 
Imagining that they had been deceived, the men turned upon 
and beat their idols. They scold their leaders and decline to 
take the advice which, influenced, of course, by the greater light 
of the new condition of affairs, they are tendering. Than the 
advice which Mr. Macdonald and other unionist leaders are now 
giving, nothing could be better or more judicious. Resenting 
the complaints with which this action by the leaders is being 
met by the men, certain of them are resigning their posts. Of 
these, one is Mr. Brown, the miners’ agent for North Stafford- 
shire. Before finally parting with them, he has told them the 
truth. Speaking at a meeting in North Staffordshire, on Monday 
evening, Mr. Brown said that it was just as possible to keep the 
tide from ebbing and flowing, as it was for trades unions to rule 
the prices of coal and iron. At some of the pits, he said, a little 
over three years ago, slack was selling at 13s. a ton, but was 
now down to 3s. 9d. In 1873, No. 3 Cleveland pig iron got up 
to 120s. a ton, but it could now be got at 45s. 6d. In the same 
year large contracts were entered into with railway companies, 
to supply coal at 18s. a ton, but in the present month contracts 
had been closed at 6s. per ton. There had been prolonged strikes 
to ward off reductions in wages, but in almost every instance the 
men had had to give way. So far as Mr. Brown himself is con- 
cerned, we quite believe him that he has all along hated strikes, 
but whether the facts which are now laid before the men were 





always as clearly formulated — officials as seems now to be 
the rule, is another matter. prosperous tirnes come round 
again, we hope that what is now being. said will be remembered. 
Mr. Brown’s specific for strikes is arbitration—doubtless a much 
less costly method tothe men. The strike in the Barnsley district, 
Mr. Brown computes, has represented a loss of £300,000. The 
uses of adversity, we are sure, are sweet. Perhaps one of the 
benefits which will ensue upon the prevailing depression is that 
our working men will put greater confidence in their masters 
and themselves than in the nostrum of combination. 


WATER IN THE SOUTH YORKSHIRE COAL-FIELD. 


Dvrrinc the progress of the Wakefield Water Bill through the 
House of Commons’ Select Committee recently, a quantity of 
evidence was given by various mining engineers and other 
gentlemen concerning the chief features of the principal geolugical 
strata of the great South Yorkshire coal-field, and of the water 
which is encountered in the process of sinking to the coal seams 
at various points. For instance: Mr. James Higson, C.E., of 
Manchester, consulting engineer to Earl Fitzwilliam and many 
other colliery proprietors, said, that from 1856 to 1859 the 
maximum quantity of water pumped from the Darfield Main 
Colliery was 4,200,000 gallons per day; but it had since greatly 
decreased, and had now diminished inside the tubbing of the 
shaft by 40ft. He did not think, in fact, that the rock would 
hold the water when the coal underneath had been got. Mr. 
Joseph Dyson, an enginewright and sinker employed at the New 
Wath Main Colliery, said they first met with water at a depth of 
five yards, and at forty yards deep it had increased by 350 gal- 
lons per minute. Another shaft was sunk with the same result, 
and ultimately two pumps were used, and several million gallons 
daily raised. Mr. Thompson, manager of the Manvers Main 
Pit, described the sinking of the new Manvers shaft, which is on 
a higher level than the Wath Main pit. In proceeding with the 
sinking of the shaft, a very large quantity of water was met 
with, and tubbing had to be resorted to, together with the use 
of two 2lin. pumps, which raised 4,924,800 gallons of water 
daily. He believed that water was permanent. At Little 
Houghton he was sinking a shaft, and pumped 2,216,000 gallons 
daily. The Dearne Valley, he believed, was “full of water.” 
At the old Manvers pit, not more than a quarter of a mile from 
the new sinking, the largest quantity ever pumped in a day was 
891,000 gallons. Mr. Thomas W. Embleton, president of the 
Midland Institute of Mining, Civil, and Mechanical Engineers, 
in the course of his examination, said that the Oaks rock was 
90ft. thick, and was full of water. At Darfield Main Colliery 
years were spent in overcoming it, and recently it had been met 
with in great abundance at the new sinkings at Mitchell’s Main, 
and the other places already mentioned. No shaft could be 
sunk in the district without the water being tubbed back. It is 
foreign to our purpose to make any present reference to the 
Wakefield scheme per se, but we think the foregoing figures will 
amply demonstrate the fact that colliery sinking in South 
Yorkshire is not only an affair of patience but of almost unlimited 
capital and engineering skill. 


COMPETITION. 


RELIABLE information received in London on Monday, states 
that the Creusot Works, in France, have succeeded in obtaining 
the contract for the supply of locomotives for the important 
colliery railway company of the Donetz in Russia. Goods 
engines, six coupled, and weighing thirty tons each, with the 
tender, are to be supplied at a price equal to £1895 16s. 8d. in 
our money each. This, we believe, is the lowest quotation 
which has ever been made for a similar engine. The statement 
wholly confirms what we last week wrote, touching Russia’s 
preparations to make iron and steel under Government subsidy 
and a protective tariff, at the same time that it shows very 
forcibly how severe is the competition to which English engineers 
and machinists, as well as iron and steel masters, are exposed— 
we may add, are likely to be exposed as long as English firms 
are so heavily over weighted by short time. Yet more serious news 
comes from the Continent. We hear from Belgium that M. Petit 
has offered to the Government of India steel rails of excellent 


quality, in quantity 2950 tons of a weight of 62 1b. per yard, 


at 228 francs 82 cents per ton of 1000 kilogrammes—i.e., about 
30 lb. short of our English ton—delivered free on board at 
Calcutta ; and also 2000 tons and 26 kilogrammes per French 
metre, at 231 francs 45 cents per ton of 1000 kilogrammes. 
Steel rails can be bought at Liége to-day at £7 4s. German 
rails are offered for delivery, free on board at the chief Dutch 
port, at £8 5s.; but £9 3s., delivered at Calcutta, is a price at 
which English rail makers may well stand aghast. We may 
wish our Belgian competitors all happiness in such transactions, 
and thus jauntily distniss the occurrence ; but it has a graver 
side, and men and masters would do well to meet it with the 
gravity which it merits—the more so as it is pretty well- 
known that only very recently a German house succeeded in 
getting a contract for steel rails in Italy at a price which was 
15s. per ton under the prices quoted by English firms, 


TORPEDO ACCIDENTS. 


In the early part of 1874 the air chamber of a fish torpedo 
exploded at Woolwich, causing one death. Full particulars of 
the explosion, and a description of the torpedo, will be found in 
our impression for March 27th, 1874. We have now, we regret 
to say, to record a very similar occurrence. On Wednesday 
morning an explosion occurred on board the torpedo ship 
Vesuvius, as she went out of Portsmouth harbour for 
practice. Mr. Blank, an engineer, had his head blown from 
his body ; Mr. Hook, engineer in charge of the Vesuvius, was 
desperately injured ; and Captain Kennedy, of H.M.S. Shah, had 
avery narrow escape. No precise particulars of the accident 
have yet been made public, but so far as we can learn, it would 
seem that a reservoir, used to hold air, gave way with the 
results named. It is evident that something has yet to be 
learned by naval engineers concerning the force with which they 
have to deal. Air compressed to 800 lb. on the square inch is 
an extremely powerful agent, and too much caution cannot be 
be employed in dealing with it. A wide distinction ought to be 
drawn between water under pressure and air. We fear that the 
fact is overlooked, that whereas energy can be stored up in 
compressible air, it cannot be stored up in non-compressible 
water. The ease and safety which attend the use of high 
water pressures have, we fancy, a tendency to demoralise men 
familiar with them, and, as a consequence, due precautions 
are not taken in the construction or use of compressed air 
A In a word, the danger of using such an agent is not 

y 
THE HUNDRED-TON GUN, 

Tue first 17in. 100-ton muzzle-loading gun, manufactured by 
Sir W. G. Armstrong and Co., is now completed, it having the 
last and largest coil shrunk upon it on Friday, the 9th inst., the 
outside diameter of this coil is 6ft. 5in.,and it weighs 15} tons. 
The gun is now being sighted and finished off in readiness for 
its ent on board the Italian steamer Europa, which is 





expected in the e towards the end of July. The gun will 
be put on Soe hc of the 120-ton sheers, recently illus- 
trated in Tok Enaryerr, and will be conveyed direct to Spezia, 
where the proof of the strength of the gun will take place, as 
well as the power of resistance of the armour covering the 
Duilio, the Italian double-turret ship for which this gun is in- 
tended. The proof projectiles weigh 2000 Ib. and 25001b., and 
will be fired with a charge of 3001b. prismatic powder ; the 
target at which these monster shot will be fired represents the 
armour covering the most vulnerable part of the ship—namely, 
the magazines and machinery. The total thickness of this target 
is 21in. After proof, should the results be satisfactory, the 
manufacture of other seven guns of similar construction and 
calibre will be proceeded with, and these will constitute the 
heavy armament of the Duilio and her twin-sister the Dandolo, 
now building at Spezia and Castellemare; two 100-ton guns 
being intended for each turret, or four guns to each vessel. 


THE AMERICAN IRON TRADE, 

Protection, we are pleased to learn, is working as well as it 
deserves for the American iron-masters, It is more than realising 
all that was expected from it. The American Manufacturer says : 
“There is no change to note in the puddler’s strike. A dead 
lock continues, and the manufacturers are not disposed to 
concede what is demanded from them at this time. About one 
half of the mills have a good supply of muck bar for the 
summer months, and it is near the time when many will close 
for repairs, At a time when nearly one-third of the mills in the 
country are idle, and it is a question whether it pays to run at all 
except on specialties, it looks to the uninitiated like fool-hardiness 
to persist in demands for increased wages for any class of workers, 
For the past two years many of our manufacturers have run 
their works to give employment to their hands, without a 
shadow of hope for profit on the sale of their products,” In 
England we have no protection, in America the iron trade is 
fostered and protected by a heavy tariff, and this is the result, 
We are not worse off than the States. Is it really worth while 
to make the great mass of the community suffer to maintain a 
manufacture which does not pay ¢ 








PUMPING ENGINE AT THE FRIEDENVILLE. 
ZINC MINES, 

Ar page 470 we give a section through the cylinder of the 
great pumping engine illustrated in our last impression, The 
drawing is self-explanatory, and we have nothing to add to the 
description, which will be found in our last impression at page 454, 








THe CHANNEL TUNNEL.—The Ajax left Boulogne on Wednesday 
with a staff of engineers to take soundings for the proposed tunnel. 

A Sream VeLocirepe.—A Berlin mechanician has invented a 
steam velocipede, which is said to answer admirably. The engine 
is heated with petroleum, and, being placed on the two back 
wheels, does not interfere with the convenience of the driver. 

Society or ENGINEERS.—Arrangements have been made for a 
visit of the members and associates of the society, on Tuesday, the 
27th instant, to the works of the London Small Arms Company, 
Old Ford, Bow, by permission of the directors of the company. 
Members and associates will assemble at the Broad-street station 
at one o’clock, and will proceed by North London Railway to Old 
Ford ; the hour for entering the works being 1.30 p.m. 

BorovcH Survey or OLDHAM.—A survey of the borough of 
Oldham being required, the town council prepared a specification, 
and asked for tenders, Several were sent in accordingly. One 
genfleman offered to do the work for £750, while another wanted 
£12,450. No satisfactory conclusion could be arrived at, and the 
town council determined at their last meeting to avail themselves 
of an offer of her Majesty’s First Commissioner of Public Works 
to undertake a revision of the Ordnance Survey of the borough, 

INSPECTION OF LIGHTNING CoNDUCTORS IN PARIS.—The Préfect 
of the Seine has organised a special staff of officials to inspect the 
lightning conductors at least twice a year, and to ascertain their 
working condition by means of the most approved appliances, 
Lightning conductors of various forms are also to be erected at 
different points in Paris, for the purpose of comparative study ; 
and observations are to be made and recorded as to the state of the 
storm-clouds passing over the capital, and any special phenomena 
which may occur. 

THE <wiss Factory Acts.—SicNiricant.—A Berne corre- 
spondent of the Labour News says that the Swiss Commission 
which is working at the laws for regulating factory labour in the 
canton, will probably now decide by a majority for eleven hours as 
a maximum for a working day, instead of ten hours, as at first. 
The Swiss export trade has fallen off so considerably, and in a 
large measure in consequence of foreign competition, that the com- 
mission is not likely now to support a regulation which, it is held, 
would still further hamper Swiss production. 

War Maps.—Mr. Badon Pritchard, of the Royal Laboratory, 
Woolwich, has perfected, as a result of a mission to Paris for the 
purpose, a practical system of micro-photography for maps in war- 
time. His principle is to reduce the maps to a moderate size in 
order that they may be sufficiently magnified by a small instrument 
easily carried in an officer’s pocket. The maps are photographed 
on sheets of white glycerine. The glycerine is tanned with alum, 
and further prepared by being washed with collodion and castor 
oil. The maximum size of a map is six square inches, and fifty or 
sixty charts will go into a depth of half aninch. Officers are to 
be provided with an instrument having a collapsible dark chamber, 
into which, when in use, the photographs can be slid. They will 
then be examined like transparent stereoscopic slides. The imme- 
diate adoption of this arrangement for the ariny is contemplated. 

RIVETING THE HULLS oF IRON SHIPS BY MACHINERY. —A 
steam machine for riveting the hulls of iron ships, recently got out 
by Messrs, A. M‘Millan and Son, shipbuilders, Dumbarton, was 
last week subjected to a most critical inspection by the whole staff 
of Lloyd’s surveyors in the Clyde district, and received their un- 
qualified approval for the first-class work done by it. This machine, 
which is worked by two boys, was tried on the side of a vessel in 
course of construction ; and after it had riveted up a portion of a 
seam of plating in a thoroughly substantial, satisfactory, and 
expeditious manner, the rivets were cut out and inspected. 
Every one proved to have been well laid up, and to have filled the 
holes and countersinks in a thorough manner. The finish also of 
the clench was much ther, and idered better, than the 
work usually done by hand. The Messrs. M‘Millan, we are 
informed, were forced some months ago, by the strike of their 
riveters, to try the experiment which, with thorough determina- 
tion and indomitable perseverance, they have now carried to so 
successful an issue. The riveters left their work on the proposal 
of the —— to reduce their wages to the current rates of the 
Clyde. They also refused an invitation to return to work, and by 
every means in their power have all along prevented mea who were 
willing and anxious to rivet on Messrs, M‘Millan’s terms from 
coming to their works, and induced some who actually were 
at work to leave the place. The machine now at work is the 
second the firm have had made ; and as the Messrs. M‘Millan are 
confident that, with some further improvements—the results of 
two months’ eae even better results, they are about 
to order a number of other machines, which will, in a few weeks, 





enable them to proceed in the most expeditious manner with the 
completion of four ships they have still on hand,—Glasgow 
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THE SOCIETY OF ENGINEERS. 
Monday. April 3rd, 1876, 
san Sowing paper ‘‘ On Air Compression” was read by James 
9 Vee oO 

The history of air compression stretches much farther away into 
the past than is ordinarily supposed, inasmuch as the name of 
Hero of Alexandria is connected with that subject, as well as with 
the knowledge of steam as a motive power. Hero’s tutor, Ctesibius, 
is said to have discovered the fact that air was compressible, and 
Hero is reported to have written a book on pneumatics, showin 
that when air was compressed it decreased in volume, and e 
itself again when the pressure was removed. The modern history 
of air in its mechanical bearings begins, however, with the dis- 
covery or, rather, proof of its ponderability, by Galileo and Torri- 
celli, about the year 1640, and the invention of the air pump, by 
Otto Guericke, in 1654; while its chemical history dates no farther 
back than the discoveries of Priestley, Black, and Lavoisier, more 
than a century later. 

Great events depended on the discoveries of the mechanical and 
chemical properties of air Its relation to water; the involved 
questions of animal and vegetable life; the production of blood 
and tissue in the animal kingdom; and of leaf, bark, and woody 
fibre in the vegetable world. In geology they helped to dissipate 
the mystery which so long ee the vegetable deposits of the 
earth, by showing that within its fiexible constitution was contained 
the carbonaceous elements which went to the formation of coal 
and kindred suostances. In astronom — us acquainted 
with refraction, and cleared the way for a better appreciation of 
the solar and stellar bodies, and generally widened the area of 
human knowledge. The discovery of the properties of air excited 
great attention, and it equals in importance the invention of 
printing, of the telescope, the circumnavigation of the globe, or 
the consolidation of astronomy and geology into pure sci 


men 
on end, but they are not designed in a manner suitable for practical | 
working, nor described so methodically as those of Mr, Mann. 
Stage pumping is, however, again brought forward. 

Another patent for air compression. by Mr. Anderson, in 1853, 
intervenes between the two patents of Mr, Parsey. Mr. Anderson 
claims to be the first to inject cold water into air pumps, to reduce 
the temperature and bulk of the body to be poseesh se He says: 
“The air or other matter employed for obtaining motive power is 
principally condensed to a considerable extent, while a jet of cold 
water is employed to cool or reduce the temperature of the bod 
being comp This treatment economises the power employ 
in the compression by annihilatin, the evolved heat.” This gen- 
tleman, twenty-three years ago, pointed to a method now adopted 
in air compression. 

In 1863 Messrs. Stewart and Kershaw gave another impulse to 
the subject by patenting a _— of pumping air, which they 
call the Italian system, and which consists of a horizontal 
cylinder, filled with water, attached to two upright air vessels, one 
at each end, as shown in Fig. 1. The piston moves in the middle 
of the water, driving it before, and drawing it behind, at each 
stroke, so that the water only comes into contact with the air. 
This isa most ingenious contrivance, as by it all the air is dis- 
charged from the cylinder, and when combined with stage pump- 
ing, which is here again patented, ought to be serviceable. The 
water helps to keep the air cool, and is disposed of by being sent 
forward over the discharge valves, in portions at each stroke, and 
finally discharged from the receiver by a common trap valve, 

In 1864 Mr. T. Neg Page expressed enlarged views on the subject ; 
he proposed again the system of stage pumping with a series of 
pumps each with an intermediate air vessel. He says: ‘‘ Thefirst 
pump receives a supply of air from the atmosphere, and forces the 
same into a receiver, whence it is conveyed into a second pump in 
its compressed state ; the second pump is then made to act on this 
volume of air, which is consequently forced into a more highly 





which took place about the same time. ; 

The discovery of the ponderosity of the atmosphere was the 
main cause of the invention of the steam engine ; as this machine, 
in its early days, was but a mechanical contrivance to form a 
vacuum, and to take advantage of the newly discovered weight of 
the air—-and this is not the less true, although the steam engine 
has entered into new forms and lives now a higher life—and with 
this ponderosity it is that the author has now to deal. 

The disposition to make use of the mechanical properties of air 
was associated with the steam engine in its early days, and has 
grown with it. It appears that about the beginning of last century 
Papin proposed to work an engine with air generated by a water 
wheel and compressing pump at a distance, but the idea was not 
carried out, although it may be said to have been a germ of the 
practical use of compressed air in mines at the present day. 

Savery’s patent is only worth noticing as a link in the chain of 
progress, for it is but an improvement of the ordinary bellows ; 
although bellows in those days served the purpose of the blast 
engine of our time. The patent, however, is one of promise, and 
specifies double hand bellows, which, by the power of springs and 
screws, were to _—— a continual blast, notwithstanding the 
suction, and which was to be applied to the melting of metals and 
te reduction of ores, 

The next record in connection with the present subject is in 
Jacob Rowe’s patent, dated 1726, which is for raising water by 
generated, expanded, or compressed air. 

In 1757 Isaac Wilkinson obtained a patent for a new machine or 
kind of bellows, made of metal, for blowing furnaces or forges, to 
be worked by an engine, Mr. Wilkinson describes his apparatus 
as consisting of a series of metallic vessels so arranged that when 
full of air, the air is compressed by a column of water entering 
and filling the space that the air occupied. By means of valves 
opening and shutting alternately, the water is let out, and the air 

mitted and again forced by the water to any distance required, 
so that a furnace may be blown several miles from the machine, 
This is a forecast of the apparatus used so successfully in the 
excavation of the Mont Cenis tunnel, and which forecast dates 
about 100 years before the apparatus was required. 

The next specification is one by the elder Brunel in 1810, and it 
relates to aeereies for giving motion to machinery, part of which 
is applicable to hydraulic and pneumatic purposes. Brunel 
describes his machine as a vessel containing cold water in which he 
fixes an Archimedean screw, by means of which the air is forced 
down toa suitable depth in the water. The air then escapes into 
an inverted funnel, and thence through a pipe by which it is con- 
veyed to the lower part of a vessel containing hot water. In this 
vessel is an overshot wheel, and the escape of the air from the 
conducting pipe is so directed as that it ascends beneath the buckets 
of the wheel, where it was to produce by its buoyancy an 
effect of the same kind as would be produced by water 
delivered into the descending buckets of the wheel, if it 
had to be placed in the open air instead of being im- 
mersed ia hot water. This i is an attempt to obtain 
perpetual motion. Mr. Brunel would force air down with an 
pk s nes Bow screw, but which practically wou)d discharge itself 
into the atmosphere whence it came, at every turn of the screw. 
But even if the air were made to go down, to turn the wheel by 
its reascension, the one power would only balance the other, 
and if he used coal to heat the water it would be expensive. 

The next patent is that of Messrs. Jones and Plimley, dated 
1818, and + y to be a method of telescopic pumping, the lower 
tube being filled with water to serve as packing for the upper. 
This is simply a small gasholder and is of no use for high pressure 
pumping, nor for low pressure unless mercury is substituted for 
water. : 

In 1828 appears the specification of Mr. Bompas, whose proposi- 
tion was to propel carriages and vessels by means of air or gas, 
highly condensed, and contained in, metal reservoirs, The air or 
gas was to be condensed by pumps worked by mechanical power. 

A decided advance in the principles of air compression was made 
by Mr. William Mann, in 1829, who states that by the application of 
——— air, power and motion can be communicated to fixed 
machinery, carriages, locomotives, and ships. After a general 
description of the application of his patent, he describes his 
method of pumping and compressing air, which the author thinks 
of the highest importance. ‘He says: ‘“‘The condensing pumps 
used in compressing the air Imake of different capacities, according 
to the density of the fluid to be compressed ; those used to compress 
the higher densities being proportionately smaller than those pre- 
viously employed to compress it at the first or lower densities ; 
that is, suppose the air to be raised to the required density by com- 
pressing t) volumes into the space of one, in each of a series of 
pumps, then the second pump of the series must have only one 
third of the oy of the first ; the third pump only the t of 
the capacity of the second, And if the air is to be raised by com- 
pressing four volumes into the space of one, in each of a series of 
pumps, then the second pump in the series must have only one 

urth of the capacity of the the third only a fourth capacity 
of the second, and so on through a third and fourth, or greater 
number of stages, up to a thousand atmospheres if required.” Mr. 
Mann gives calculations of his areas and pressures on each pump, 
tabulating wp to sixty-four atmospheres, and showing a comple 
mastery of the subject. This is the first indication of stage pump- 
ing, and it seems almost incredible that to the present day this 
method has not found its way into practice. 

Mr. Parsey’s patent comes next. It is dated 1844, and, like the 
patent of Mr. Bompas, it contains merely generalities regarding the 
application of air to propel carriages. In 1854 the same gentleman, 
however, describes 4 method of pumping air, in which he claims 
the construction of end valves, so as to cover the whole end of the 
cylinders to which they are applied, and repeats Mr. ’s process 
of stage uumping (patented twenty-five years before) in the follow- 
in; Sooke: ‘The construction of air pumps, with a series of 

finders pr vely diminishing in capacity.” Mr. P: shows 
crowings with three cylinders attached to each other, and placed 





d condition into a second similar receiver, and so on to a 
third series of pumps and receivers, and ultimately into a chamber.” 
He goes on to state that these pumps are of sizes to suit the degrees 
of compression, and then generalises thus; “‘ The advantage to be 
derived from the use of compressed air as a substitute for steam 
will be very great; no boilers, furnaces, or shafts will be required 
by the consumers, and consequently no water, nor fuel, nor the 
necessary appliances, nor the space and attendance in connection 
therewith ; thus boiler explosions will be avoided, smoke will be 
prevented, and the risk of fire entirely obviated, thus effecting a 
great saving in the premiums paid for insurance. The engines 
would work free from heat, the compressed air ey dp ag r- 
fectly cold, and consequently the lubrication will be less.” This 
means pumping and selling compressed air to consumers, and 
the proposer evidently thinks that there is economy in the prin- 
be or that the conveniences will outbalance the loss of power. 
These anticipations, however, are vain, as the element of heat 
evolved in compressing has not been idered. The proposal to 
attach receivers to the pumps is a good one, as giving cooling sur- 
face to extract the heat from the air under compression ; and 
although the heat of compression is overlooked, this is in reality 
the increment of advance in this patent. It is curious to see these 
patentees missing one thing and unsought finding another. Here 
the heat of compression, and the use of water to extract that heat, 
are quite ignored, while another principle, useful as regards cool- 
ing, is inadvertently developed. 

The next are two voluminous patents from Robert M. Marchant, 
of London, one of them dated 1869, and the other 1870. The first 
of these relates principally to the use of air as a power for locomo- 
tion, but includes stage pumping. Mr. Marchant explains his 
intentions thus: ‘‘ For railways I construct stationary engines at 
regular intervals of, say, 25, 50, or 100 miles. These engines pump 
air under great pressure into strong reservoirs of large capacity. From 
these reservoirs I charge the locomotive engine with, say, a 100-mile 
charge for the necessary service, and the charge is renewed at the 
next reservoir in the same manner as tenders renew their water. 
For ships and other vessels, the engine in the vessel, when forshort 
distances, may be supplied from reservoirs and stationary engines 
along the shore. For long voyages I construct a strong reservoir 
in the vessel, and charge it with air under strong pressure pumped 
in by an engine. For stationary purposes, I attach a strong reser- 
voir to the stationary engine, and charge the same by air pumped 
in by the engine, so that I provide means for working the engine 
by compressed air, in the absence of its ordinary power for any 
specific period.” Mr. Marchant’s ideas are of the most extraordin 
kind ; he cools his air with water so that the compression heat will 
make steam. He re-heats his air betwixt his reservoirs and 
engines; he makes his locomotives pump air from the surplus 
power they have over and above the power wanted for working 
them; he expects great effects from the re-expansion of the 
re-heated air, and he says: ‘‘ By such means I propose to reduce 
the fuel required for long voyages, or journeys, to a small fractional 
part of that now consumed,” : 

In the second patent this gentleman -becomes even bolder, and 
claims to make power, and explains himself thus :—‘‘ As this 
invention provides an engine manufacturing a power, which, by its 
application in a different manner to the means of its storage, 
supplies power over and above that employed in the manufacture 
thereof, to any extent determined upon, and limited only by the 
number of stages applied to the process and the capacity of the 
material used, and the completeness of the arrangements effected ; 
and as such a provision constitutes the desideratum so thoroughly 
*tabooed’ in its d impracticability of attainment, that 
scientific bodies have in instances determined to consider no such 

uestion, it seems desirable that this specification should give some 
deenonstrasiae of cause and effect, A simple way of doing this 
appears, first to involve the consideration of the action of a piston 
in a cylinder filled with atmospheric air, and compressing such air 
into any fraction of its original volume, say ,j;, such compression 
being effected = the expenditure of the required power on the 
piston rod ; if the piston be then let go the rebound by expansion 
will equal in developed power the force applied, less the friction. 
Whilst the provision shown applies in this manner to the fullest 
extent, and so rendering practicable the power stored up; the 
actual storing power is obtained in a more economical manner by 
the stage fear pen of pumping, for each pump so storing power is 
after the first stage worked in an atmosphere already densified by 
previous storage, which densification is by this means converted 
into storing power.” There is no necessity to quote further, but 
the inventor has the notion that when three atmospheres are 
obtained from the first pump they are converted into power toward 
the manufacture of the three atmospheres to follow in the next 
stage; and so on upwards, Mr. Marchant does not realise the 
fact that in stage pumping, as in single pumping, the first pump is 
all that requires to be Healt with, as the power which would have 
been applied to it in single pumping is merely divided among the 
others. The author has never seen such a mass of perverted 
ow as is contained in these two patents, 

he next patent in the order of date, that of Mr. Sturgeon, 

1873, will be dealt with presently, so that the only patent 
to be noticed now, except that of the author, is that 
of Mr. William Johnston’s, dated 1874. It is ingenious and 
plausible, and might be useful for moderate pressure. It consists 
of a series of concentric cylinders revolving on an axis with the 
lower halves filled with water, which, as the cylinders revolve, 
remain horizontal; the face of the water serving, as it were, for 
the bottom of the pump, and receiving the pressure of the 
air, when the diaphragms across the concentric spaces in the 
line of the axis rotate ina half revolution backwards and forwards 
to expel the air. It included stage pumping; as each of the 
concentric spaces gets smaller as they recede from the first or outer 
circles, and the air can be passed from one to the other, 
up the pressure in proportion to the difference of capacity; but 
course something more solid than water would be required for a 
discharging base, and in place of water the inventor proposes 
mercury as an alternative. 











The proceedings of the Institution of Mechanical —— for 
1856. contains a from Mr. Charles Randolph, of Glasgow, on 
the introduction of compressed air into a colliery belonging to 
Messrs. Dixon of the same town ; and the author believes this was 
the first application of air for driving underground machinery in 
this country. Atall events the apparatus was designed and con- 
structed entirely de novo by Randolph, Elder and Co., and was 
looked upon as an interesting novelty by the engineers of Glasgow. 
The purport of the air compressor above ground was to work a 
second engine at a pit mouth under ground, and wind the coal up 
from the bottom of the second pit to the level of the bottom of 
the first. The upper engine has a l5in. steam cylinder with a 
stroke of 3ft. at the one end of a working beam with a correspond- 
ing crank at the other, the air pumps, of which there are two, 
being worked from the intermediate cent; The diameter of 
each of these is 2lin., and of half the stroke of the engines. The 
pumps are single-acting, and the pistons are driven from below, 
from side rods and cross tails connected withthe beam. A peculiar 
novelty of this engine was the introduction of small ball valves 
for the admission and emission of air, forty-four brass valves of 
2in. diameter being seated in cages with }in. of lift in each of the 
cylinder bottom, the piston, and the cylinder cover. When the 
engine is at work a pump of 3in. diameter and 10in. stroke throws 
water over the uppermost or discharge valve, in sufficient quantity 
to cover the cages and fill the discharge chamber, so as completely 
to expel the air. The water is partly expelled with the air, and 
partly trickles through ths upper valves downward, to cover and 

rotect those below. The piston has no packing, as the water 
fulfils that purpose. Mr, Randolph states the speed of the com- 
pressing engine to be about twenty-five revolutions per minute, 
with a steam — of 18 lb., which gives a pressure of air 
averaging 20 lb. on the square inch, The winding engine 
on the lower shaft has a cylinder 10in. in diameter, with an 
18in. stvoke, and works up to twenty-five revolutions. It was orginally 
intended to work the compressor at 30 1b. to the inch, but fear of 
the heat caused them to desist. The increment of heat had been 
calculated from the data at hand, and was supposed to rise at this 
pressure to a heat equal to that of melted tin, 451 deg. Fah. 
This, however, was erroneous, as the heat due to the pressure could 
only have been 259 deg. He goes on. to say that the—safety 
valves—means for taking off the heat was the water injected over 
the valves of the compressing pumps. The vapour arising from 
the use of the water condenses in the pipes, and is drawn off by 
a cock at the bottom of the pit shaft. The temperature of the air 
in the pipes varied from 90 to 140 deg. Fah., and arrived at the 
lower engine witha loss of only 1 lb. ou the square inch; the 
extraction of heat, however, from the air was such, that in winter 
the engine below was often stopped by the formation of ice in the 
cylinder and exhaust pipe 

In the proceedings for 1874 of the same institution, some sound 
information is furnished by Mr. Wm. Daniel, in a paper on com- 
pressed air machinery for underground haulage. This gentleman 
gives illustrations of an air compressing engine above ground, and 
of an air motor engine underground, partly at work in the Duffryn 
Colliery, and pene under construction by Messrs, John Renter 
and Co., of Leeds, for the Powells Duffryn collieries in South 
Wales, The compressing engine is high-pressure, compound and 
horizontal, with the cranks at right angles, and the fly-wheel 
running between the two sole-plates, It is to work at 70 lb. of 
steam, and cut-off at one-fourth of the stroke. The engine is 
architecturally handsome, and has some good points—such as the 
sweeping long stroke, and the water jackets round the air cylinders, 
which are open above to allow of evaporation and radiation, The 

thod of teracting the formation of ice in the exhaust pipes 
is good. This is accomplished by casting the cylinders so as to 
have the exhaust openings connected with the exhaust port verti- 
cally, and open across the cylinder, so as to discharge the air 
downwards as well as upwards, and admit of a bar being passed 
through, if necessary, to chip off the ice, 

The principal underground moters are constructed on the com- 
pound system, for facility in turning their centres, Altogether 
there are twenty-six, and the proprietors intend to increase the 
number so as to supersede all boy or pony haulage in their collieries, 
Mr. Daniel has gone well into the cost of compressed air, and gives 
diagrams and data from a series of experiments with pressures 
ranging from 19 lb. 7 to 40 1b. on the square inch. The most 
economical effects are found, as may be supposed, at low pressures, 
The outeome of effect at 19 lb. giving 46 per cent, while the higher 
pressure of 49 lb. gives but a useful effect of 26 per cent. He states 
that the practice of working by air machinery in mines is quite a 
success. Notwithstanding the difference of useful effect between it 
and the steam engine, it is acknowledged to be cheaper than either 
manual or animal labour. 

Fig. 2 shows a plan and section of the air cylinder of Mr. John 
Sturgeon’s high-speed air compressor, to which reference has already 
been made, The steam and air cylinders are 10}in, in diameter, 
and 12in. stroke. The air cylinder a is attached to one side of a 
receiver, and is worked by means of a steam engine attached to the 
other side of the receiver, through a crank shaft, carrying a fly- 
wheel at each end, To these fly-wheels crank pins are attached at 
right angles to each other, so that the piston of the steam engine 
(driving) may be in the middle of its stroke and the best point of 
its power, when the piston of the air engine (driven) is approaching 
the end of its stroke, where it meets the greatest resistance from 
the compression of the air. The action of the two cranks is thus 
rendered analogous to that of the knee-joint, the power of the 
driving crank over the driven piston increasing more and more as 
the latter approaches the limit of its travel. In the earlier part 
of the stroke of the air piston, while the load against the steam 
engine is gradually increasing from zero to its maximum amount, 
the surplus power is being stored up in the fly-wheels, to be given 
out at the end of the stroke when the maximum load is reached in 
the air engine. The valve boxes of the air cylinder are shown at 
g g; they serve alse the purpose of the covers at each end of the 
air cylinder, and are bolted direct to the receiver without the 
intervention of piping, the communication being thus rendered 
direct from the air cylinder to the receiver. The inlet valves are 
shown at hh in the centre of the cylinder covers or valve boxes, 
the bosses of the valves fitting round the piston rod and containing 
the stuffing boxes. A oon is placed outside the boss of each 
valve, so as to limit its opening to the required extent. By reason 
of the frictional hold of the stuffing box valve upon the piston rod, 
it is drawn to and fro by the moticn of the latter to the extent 
allowed by the stop. Thus as the piston begins to recede the rod 
immediately carries the vaive with it until its ae ee is checked 
by the stop, it being then fall o and the continuing its 
movement through the valve, holds the latter fully open to the 
end of the stroke. On the commencement of the return stroke the 
valve is immediately pushed up to its seating, and closed in the 
same manner, As this movement takes place when the crank is 
almost on its centre, and the motion of the rod at its slowest, the 
valve is brought to its seating gently and without any violent con- 
cussion. The action of these valves is such as to avoid any disadvan- 
tage from the small quantity of compressed air left in the cylinder at 
the end of each stroke ; which is, on the contrary, -rather turned 
to advantage as it presses ages face of the inlet valve and 
prevents it opening until the piston has travelled far enough to 
reduce the pressure nearly to that of the atmosphere, after which 
the friction of the rod is sufficient to draw it open, thus allowing 
time for the delivery valves to close before the inlet valve can 
* The power employed in com this small quantity of 
air is thus partly recovered, as the air in expanding assists to start 
the piston on its back stroke, and may, therefore, be led as a 
a air cushion or spring placed at each end of the cylinder, 

delivery valves consist of s number of small valves 
roma pee the surface " = cylinder — pod valve 
an a large area of ow opposite 
of movement of the thereby a the cross currents of 
air, and the generation of frictional heat. The inner surfaces of 
the valves are rounded off a9 as to present an opening as nearly as 
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"The foregoing description of Sturgeon’s compressor is taken from 
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an article which ap in a scientific journal for October 23rd, 
1874. In that article high speeds in air pumping are approved of, 
and from it the author quotes the following :— 

“There is no reason whatever why an air ine ve engine 
should not be run at as high a speed as any other kind of engine, 
so far as wear and tear and steadiness of action are concerned. 
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Although piston spee’s of from 300ft. to 1000ft. per minute are 
common in steam engines, air compressors, owing to defects inherent 
in the principle of the action of their valves, have rarely been 
worked with advantage beyond a speed of 150ft. per minute ; it 
has quently been y to make up for the slow speed to 
which they are fimited, by using a large cylinder with along stroke, 
which means a rand more costly engine. In some forms of 
compressor this defect arises chiefly from the opening of the inlet 
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valves having to depend on the formation of a vacuum in the 
thus i ion unreliable e t at a very alow spect. 
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such further increase of speed. Any vacuum behind the piston is, 
of course, a direct loss of power to the engine. If, however, the 
inlet valve could be made to open with absolute certainty at the 

t of each stroke, remaining open throughout the 
backward movement of the piston, and closing at the commence- 
ment of its forward movement ind dently of v , all the 
difficulty in the way of a high speed would be disposed of so far 
as regards the action of the valves. When air is compressed, its 
latent heat becomes converted into sensible heat, and a still further 
generation of heat takes place in many air compressors by reason 
of the friction which the air sustains in being forced through 
delivery valves of too contracted an area, and by the friction of 
the particles of air against each other. Thus, notwithstanding 
various aes which have been adopted for absolving and carrying 
off this by means of water applied internally or externally to 
the air pump, the interior of the pump in the majority of com- 
pressors becomes in time so heated that it causes the new air 
entering to expand rapidly, and thus to prevent the admission of 








a full volume at the natural temperature and density. Under the 
circumstances a slow speed is productive of a positive loss in the 
quantity of the air compressed, as it allows time for the new engine 
to take up this heat, and by its expansion permits the admission 
of a full complement tothe pump. At a high speed, with the 
inlet valve of sufficient size and to act efficiently, this would be 
avoided ; the air being, as it were, entrapped within the pump | 
before it has time to become heated and expand to any appreciable | 
extent.” 

It would thus appear that this patent, like most of the others, | 
contains a quantity of crude matter, yet adds its quota of solid | 
value to the science of air compression. Nothing can be | 
more erroneous than the logic of the article from which the | 
foregoing quotations are taken. Science points directly to 
other conclusions than those of the inventor. Quick moving 
pistons may be equally as good as slow ones when the best effect 
of expansion in steam engines is to be obtained, but decidedly a 
slow piston is the best for compression. In the one case heat ir 
being lost, in the other generated ; and the loss in the one case 
and the generation in the other are equally anti-economical, and 
whatever counteracts either is a step in the right direction. A quick 
engine is one thing, and a quick pump another, and it is not | 
unusual to run engines much quicker than the pumps they drive, | 
and this would be a good principle to follow in air compression. 
The arguments against small valves do not affect the use of large 
engines and long strokes ; a long stroke engine may even run at as 
great a speed per minute as a short stroke one, and the builders 
of long stroke engines a:e not obliged to make their valves too ( 
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small. There is nothing in the argument that a vacuum may form | 
behind the piston ; the reverse is the case, and the compressed air | 
of the clearance s is a mere likely cause of the valve being late 
in opening than the cause of a vacuum. The argument against | 
slow pumping is the retrograde side of this patent, while the insist- | 
ance on larger valves is one of its good features. The diagrams 
illustrated with the article are extremely valuable, as their serrated 
outlines indicate the necessity for other valvular arrangements. 
Che irregularities of the contour are doubtless due to the vibration 
of the valves, when the pressure without and within is on the | 
balance. A familiar example of this is to be heard in the clattering 
of a blacksmith’s bellows. 

While on the subject of valves for air engines, the author would 
direct attention to the valve introduced by the Messrs. Baird, of 
Gartsherrie, for the air pumps of their coal-cutting machines. It is 
of the piston valve type, and is worked by acam on the crank 
shaft. The chest is attached to the cylinder as closely as possible, 
and the valve or piston closes the orifice from which the air has 
been escaping, just as the main piston is on the turn, and at the 
same time the port is opened on the outer side to let the air in 
The piston valve, as it opens up Ste port, presses to the end of 
the valve chest, and expels the 














of the air, but to get rid of the wear and tearto which the common 
valves are subject from percussion. 

Fig. 3 ~~ a section of a pump which had been extensively 
applied by Mr. Norman, ef Glasgow, in chemical works, and for 
ice-making machines, with very satisfactory results. It is on the 
pl , the plunger being hollow, and having an inlet 
valve at the top, with a pot-lid a on the top of the working 
valve, which is lifted ee ee the plunger reaches the top 
for the discharge of the air. only packing required is a leather 
collar at the bottom, which is so far removed from the heat as 
to be not affected by it in the least degree, 

Some time since the author commenced designing an air com- 
pressor, to enable him to work the patent brake with which he 
is ted. He supposed he had a new idea when he thought of 
the method of stage pumping, but so far as novelty was concerned, 
he found he had not, as it had been invented for half a century. 
Fig. 4 shows the apparatus designed by the author as an air com- 
pressor for his brake. The engine consists of two steam cylinders 

and two air pumps placed 
S on end, the air pum 
serving as the base of the 
structure, Between the 
air and steam cylinders 
are placed iron 
with guide alote formed fa 
them, The steam and air 
pistons are attached to 
the reverse ends of the 
piston rods, and the pump- 
ing action is therefore 
direct. For the fly-wheel 
power, however, a shaft 
with crank discs rests on 
the top of the steam 
cylinder, and the shafts 
and discs are driven by 
rods attached to half-cross 
rails, fixed on the piston 
rods. The slide valves 
are between the cylinders, 
working by eccentrics from 
the crank shaft. The 
author had used a similar 
machine, but with plain 
pumps, very successfully, 
and found that with a 
compound crank engine 
4tin. steam cylinders, even 
with considerable lap on 
the slide valves, he could 
drive 6in. air pumps, 
until the pressure in the 
receiver was equal to the 
ressure in the locomotive 
iler, and that the mid- 





way pressure, at which the brakes were worked, could be attained 





in a few seconds, from the engine having power to make velocity at 
low pressure. In fact it was observed thatin a receiver of 13 cubic 
feet, the pressure was constantly raised to 80 1b. in 45 seconds. 
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remnant of the air which has | This engine fulfilled very nearly the rough calculations of the 
been leaving the air pump. The introduction of this class of air | author, and he need not have designed saothen, but that he ex- 


pump is imperative, pot only to regulate the admission or emission | pected to enable the engine with the double or stage pumps to get 
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over the centres more easily, and up the velocity until the 
receiver attained to a higher t of pressure—say, to 100 lb.— 
without the halting motion which ensued with the common pumps, 
this tmpoore i pant al we 3 wt. oie din. 
Pp engine, com 0 m. ers, 

diameter each, and with two pumps of 8hin. and 5in, diameter 
respectively, and with 6in. strokes, will produce ample air to brake 
a train of carriages every two minutes, The reciprocating 
engine is the worst form of air com r that can possibly be 
adopted. In fact, with it, ins’ of a 4hin, steam cylinder 
working a Gin. pump, it requires a,7in. steam cylinder ; and as the 
steam must follow the piston — to the end of the stroke, it 
promotes a waste of steam, out of all keeping with the necessities 
of the case. In working either with the crank or reciprocating 
engine it is to be remembered that all that can be obtained from 
a stroke of an air pump is one atmosphere, 15 lb.; while except 
what is saved by the cut-off and momentum—and that is only to 

got in a crank engine—the full pressure of the locomotive 
boiler is lost in the steam cylinders; for one atmosphere, that is 
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for 15 lb. of air, a sacrifice of 105 lb. of steam is made when 
working with, say, 120 lb. of air pressure ; and this comparatively 
good effect is only obtained when the cylinders and pumps are of 
equal areas. This shows that the steam question is of some 
importance ; so much so. that it seems to the author that cranked 
— and stage pumping should alone be used for the purpose 
indicated. From the pair of 4}in. cylinders and the stage pumps 
he expects to get the effect of at least a pair of 7in. cylinders, used 
on the reciprocating principle, with a saving of something like 
two-thirds of the steam, 

In designing his brake engine the author thought it desirable to 
add a form of engine with stage pumps for general purposes, as 
shown in Fig. 5, but he afterwards found, as has already been 
stated, that air compressing by the stage system had been 
repeatedly patented. 

tage pumping ought to be adopted in practice, as it will, to a 
great extent, counteract the waste of power arising from the 
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generation of heat in the process of compression, Taking the air 
thus in easy stages, and working at limited speeds, will allow of 
considerable radiation from the number of pumps, during the 
process of compression, and if the receivers placed between 
the pumps have considerable surface, and are made of thin wrought 
iron, the radiation will be increased. In stage pumping much 
lighter construction is admissible in the pumps, which would 
likewise facilitate the emission of heat; and, of course, the pumps 
and receivers may either be placed in water or have water jackets. 
The piston rods and pistons may be hollow to allow of water 
circulating internally through them, and a jet may be sent into 
the pumps at each stroke for cooling purposes. The difference of 
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ite of metal in the pumps, cranks, shafts, and fly-wheel in 
single air pum: ing engines, would go far to defray the cost of the 
introduction of the extra pumps, while the better balanced condi- 
tion of the engine, and the ease with which it would get over the 
centres, would certainly reduce the power required. 

Fig. 6 shows, in the line A.B, how the pressure is intensified 
towards the end of the stroke in one pump, and how no less a 
load than 7695 lb., or 34 tons, is thrown on the cylinder cover of 
the 84in. pump, when working on the common system up to nine 
atmospheres. The lines A C and D E show the improved state of 
things under the — of stage pumping. The pressures on both 
of the 8}in. and Sin. pumps combined amount to only 5130 Ib. 
instead of 76951b., and this 51301b. divided into two, gives but 
2565 lb. to each, and this makes the pressure on the cylinder covers 
more manageable, and allows of the cranks getting over the centres 
without much fly-wheel assistance. Air compressing on a loco- 





motive must be performed with as small an engine 
there is no room for long strokes and fly-wh which are neces- 


py tab erage’ F gee yr Fig. 5 was d ; by the author as 
os nay eaten, ouk-peesael ty ton, te 


or 
en’ a y to be a toa 
tramway car station. It is roughly calculated to su air to a 
ra nga five minutes, with a quantity sufficient to drive it four 

The calculations are made allowing an average of 201b. pressure 
on two Gin. cylinders in the cars, and taking a quarter of the 
original value of the air, but using only an initial pressure of 30 Ib. 
in the cylinders, and thus leaving the expansion from the higher 
eee the The pumping engines would be it 

-horse power, and would use about a ton of coal an hour, which, 
at 10s. per ton amounts, in fourteen hours a day, to £7. They 
would supersede the work, however, of fifty horses, Lapeom 
incu eir living, harness, and attendance, 5s. a day . 
making in all £12 10s. per day. 

Fig. 7 shows the pressure curve in a diagram of these pumps, 
when the uisite number of atmospheres are reached in one 
pump, with the heat equal throughout the stroke ; and the curve 
when the expansion due to the generated heat is added—the 
isothermal and adiabiatic conditions, The load placed on the 
cylinder covers and bottoms is here 157 tons, while the weight, 
when distributed over four pumps, is only 10 tons on each of the 
4 or 40 tons on the whole. The curves show that this method is 
of a more gradual and practical nature than the direct system, 
involving much less weight of metal and strain.on the machinery. 
Fig. 8 is a di showing the first stage of the four-stage — 
ing process; Fig. 9 shows the second stage of the process; Fig. 10 
shows the third e; and Fig. 11 shows the fourth stage. 

The formula for finding the relations between temperatures and 
volumes may be e: thus: Take the logarithm of the ratio 
which the origi volume of the air bears to its compressed 
volume, multiply said logarithm by 0°408, and add the product to 
the logarithm of the original absolute temperature, and the sum 
will be the logarithm of the new absolute temperature. 

Example with air compressed into half its original volume, 
initial temperature of air 60 deg. Fah. + 461 deg. = 521 deg. 
absolute temperature— 

Logarithm of 2 (compressed into half ‘301030 
Multiply by 408 
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Add logarithm 521 deg. original absolute temp. 2°7168 
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2241, An improved Store Brzakine Macatne, Alexander Browne, South- 
am - London.—A communication from Messrs. Knight, 

and Dutemple, Lille, France. 

2248, Improvements in Vatves or Cocks, George Butler, Southwark, 
London.—27th May, 1876, 

2245. Improvements in Steam and other Enarves, Alexander Craig, 
Mountpottinger, Ireland. 

2249. Improvements in RotLer Skates, Michael Burke, Liverpool. 

2253. An improved Cootine and Puriryinc AERATED Beverace, Howard 
Busby Fox, Oxton, Cheshire. 

2255. Improvements in Steam Botters, Herbert John Haddan, Strand, 
Loundon.—A communication from Isaac Barton, bmg hs U.8 

2257. Improvements in Air Pisrots and Guns, William Robert Lake, 
Southam; -buildings, London.— A communication from Iver Johnson 
and M: Bye, Worcester, U.8.—29th May, 1876. 

587. Improvements in and — to Siipine Boxes for Hotrixe and 
Containina Martores and other articles, Alfred Johnson Aspinall, 
Liverpool.—10th February, 1876. 

1457. An improved PorTaBLE STEAM EnGtne osent Se raising, lower- 
ing, and hauling weights and bodies, Thomas m, Liverpool, and 
Ernest Latham, Birkenhead, Cheshire.—5th April, 1876. 

1980. Improvements in Foipive Frames for tents and sleeping berths, 
Herbert John Haddan, Strand, London.—A communication from 
Fianklin A. Guthric, Addison, Ohio, U.8.—11th May, 1876. 

1992. Apparatus for Facizitatine Locomotion on Foot, Henry Charles 
Tucker, Little Faringdon, Berkshire.—12th May, 1876. 

2079. An improved VeLociPeps in the form of a circular cage, turning as 
one wheel, over, around, and under the person or persons using the 
same, with or without three separate tires, Ernest Smythe, Meicombe- 
place, Dorset-square, London.—17th May, 1876. 

2092. A néw or improved apparatus for Tornino the Leaves of Mrsic 
and other books George Sandys, Royston, Cambridgeshire. 

2094. An improved construction of Boar and mode of employing the 
same, Baldwin Fulford Weatherdon, Chancery-lane, and William 
McNabb, Fouldon-road, Stoke Newington, London. 

2v96. Improvements in the Sitpz Valves of Prime Movers, George 
Alexander Calvert, Liverpool. 

2098. An improved Sarery Bett-saiprer, George Sonnenthal, Queen 
Victoria-street, Londen.—A communication from Heinrich Linderhaus, 
Witten-on-the-Rhur, Germany. 

2100. Improvements in the construction of Suips, Boats, Baroes, and 
other vessels, and in propelling them, John Hampden, Paternoster- 
row, London. 

2102. Improvements in Furnaces and apparatus connected therewith for 
a chloride of sodium or of potassium, James Mactear, 

w, N.B. 





G A 

2104. Im ed means or apparatus for Lockine the Nots of Screw 
Botts for Fish Piates, Edward Humm, Walworth, London. 

2106. Improvements .in Tose Sorarers, Joseph Linington Rastrick, 
Dalston, London. 


+ 





— of final absolute temperature = 2°839620240 
= 691 deg. — 461 = 230 = final temperature Fah. 
pee with four volumes compressed into one. Initial tem- 
perature of air 60 deg. Fah. + 461 deg. = 521 deg. absolute tem- 
perature. , 

Logarithm of 4 (vol. 1 to 4) = 


*4816480 
*24082400 


*245640480 
Add logarithm 521 deg., original absolute temp. ° 2°7168 


yo of compressed temperature 2°962440480 
= 917 deg. — 461 deg. = correct heat 456 deg. Fah, 

— algebraic expression of the formula usually presented is as 
under— 





Log, Ts = 0'408 V Jog. Ae + log. T, 


The absolute temperature quoted, 461 deg. below zero, is some- 
what difficult to understand at first sight. Mr. Clark Maxwell 
calls it a ‘convenient expression of the law of gases,” and the 
principle of the expression is found by reference to the air 
thermometer, shown at Fig. 12, and the explanation is as follows : 
The distance of the freezing point from the bottom of the tube, 
and the boiling point from ditto, is as 1 to 1°3665, as this is the 
expansion of air from the freezing to the boiling point. Hence it 
follows that if, asin Fahrenheit’s scale, the freezing point be 
marked 32 deg. and the boiling point 212 deg., a erence of 
180 deg., the bottom of the tube must be marked 459113 deg., or, 
for practical purposes, 461 deg.—the proportion between 180 and 
the remainder of the tube downwards. 

The author trusts he has shown how the knowledge of air com- 
pression has been growing from. the earliest times until now. 
Compressed air is a necessity of the day. It is indispensable in 
chemical and metallurgical works; it is a necessity of the diving- 
bell, and promises to be the ae instrument in raising sunken 
vessels, It is used in ice-making, applied to force ashore the Fn 
ducts of dredging, and is looked to as an agent for propelling 
tramway cars, as well as for many other useful purposes, 








NICOLAIEFF FLOATING Dock.—We observe that very rapid pro- 
gress is being made with this dock for the Russian Government, 
at Messrs. k, Standfields and Co.’s Millwall works. Half the 
dock has been erected, and part of it is now being taken down, 
marked, and painted, preparatory to shipment to Nicolaieff. Its 
appearance from the river is that of a massive wall of iron plates ; 
the pontoons of the dock being constructed on the land side of this 
iron wall, cannot be seen from the river. The whole of the dock, 
which is expressly designed to accommodate the circular ironclads 
of Russia, as well as vessels of war of the ordinary form, will be 
finished and shipped to the Black Sea in the autumn, and will be 
re-erected at Nicolaieff in complete working order by its makers. 

JAMES CARMICHAEL.—A colossal bronze statue to the late James 
Carmichael was unveiled at Dundee with great ceremony on Satur- 
day afternoon, Mr, Carmichael was an engineer of no mean 
abilities, although comparatively little has been written about him. 
He was born in G w in 1776, where he received part of his 
education, which was finished in the —_ of Pentland, in Mid- 
lothian, whither his family retired on the death of his father. He 
received a mechanical training, such as the times could give him, 
sot then an: pummapninnesteciads cabtioatiotety in Gator, 
and then as a journeyman mec cin a in iw. 
He came to Dundee in 1810, and joined his brother Charles, and 
up to the time of his death, in 1853, he carried on business as an 
engineer and ironfounder, In 1818 he invented an improved 
revi gear for marine engines, which he _ successfully 
applied, in 1821, to one of the steamers plying on the Ta 
ferries, which had been engined by him. In he inven’ 
and successfully applied in his works at Ward Foundry, the fan 
blast for the melting of iron and forging purposes. Messrs, Car- 
michael were the first makers of Jocomotives in Scotland, having 
made two for the Dundee and Newtyle Railway in 1833, being 
only about two years after Stephenson su ran his loco- 
motives on the Liv 1 and Manchester Railway; and these 


engines ormed their work most efficiently for — thirty’ | 21 
lebrity as a 


years, . Carmichael also attained considerable ce 

maker of tools for engineering perpenes, and in the works at Ward 
Foundry they always had tools in advance of the times. As a 
specimen, they fitted up for their own use a machine for the com- 


bined purposes of planing, boring, and and it was so 
Metty Sos of that ue wan ordered by t e Government—one 
for Woolwich and the other for Portsmouth Dockyard. The 


Messrs. Carmichael were cong On Set builders of iron ships in 

Scotland. From 1836 to 1840 they built three—one a small sailing 

ship and two steamers—one of the steamers for the Tay and the 

other for the Forth. This trade had, however, to be abandoned in 
uence of its unprofitableness, and the prejudices which 
against iron ships at that period. 


Impr in Harvestinc Macuines, William Galsworthy, 

Grimsbury, Oxfordshire. 

2110. Improvements in Steam Enoines, Thomas Augustin Grimston, 
Clifford, Yorkshire. 

2112. Improvements in machinery for Finisuinc Leatuer, Stephen 
Fitch Cox, Bristol.—18th May, 1876. : 

2114. Improving Furs and Sx1vq by tinting the tips of the hair with a 
metallic powder, Francois Canard, Route de Versaille, Paris. 

2116, Improvements in rs for Marxino Divisions and boundaries 
for Lawn-Texnis and other purposes, Benjamin Fathers, Farthinghoe, 
near Brackley, Northamptonshire. 

pe = ee Freep for Saw Frames and other 

ery, applicable ee, een ek Dee purposes, 
and in appliances for varying the said feed, w latter inp vements 
are also generally applicable to the varying of the stroke of eccentrics 
Te — the Honourable Robert Flower, Durrow, Queen’s County, 

2122. Improvements in Roap CarriaGeEs to be worked by manual labour, 
Charles Le Neve Martins, Mayton-street, Holloway, London. 

2124. An improved method of and pony Sl Szparatine the Liquip 

and Soup Porzions of Sewace, William Webb, Heath-road, Twicken- 

ham, Middlesex. 

2126. An improved Tuse Stopper and Hanpte combined for 
ee boilers, John Rankine, North Shields, Northumber- 
and, 

2128. Improvements in apparatus for Governine and Inpicatre the 
Spereep of Prime Movers. derick William Durham, Orford-road, and 
Henry Howse, Marian Villas, Orford-road, Walthamstow, Essex. 

2130, Improvements in Rotter SxKarTes, Jacob Joachim Kunstiidter, 
Holborn, London.—19th May, 1876. 

2131. Improvements in TomssTones or Monuments and other similar 
structures, and in the manufacture thereof, parts of which invention 
are also applicable to coffins, Robert Rogerson, Leeds, Yorkshire. 

2132. Improvements in marine apparatus for ATrack and Drrence, 
Henry Christian Lobnitz, Renfrewshire, N B. 

21384. An improvement in machinery for Dressinc the Surraces of 
Strong, Francis Brown, Cathcart, Renfrewshire, N.B. 

2138. Improvements in and relating toSuirts, Frederick Harrison, Simp- 
son, Lord-street, Liv: iL. 

2138. A new or improved manufacture of imitation inlaid Woop Work, 
Georg Alberty and Otto Alberty, Berlin, Prussia. 

2142. Improvements in TELxscopgs, John Lyon-Field, Manor House, 
Broadwater, Sussex. 

2144. Improvements in Dritiine or Rotary Currine Apparatrs suitable 
a dental operations, John Lyon-Field, Manor House, Broadwater, 

jussex, 

2148. Impr its in the facture of Metat Boxrs, Cases, or 
receptacles for holding edible and other substances, and in apparatus 
employed in such manufacture, also in the method of fastening or 
securing the lids or covers of metal boxes, cases, or receptacles, Reginald 
Braunfield, Temple, London. 

2150. Improvements in BreecH-Loapinc SMALL-ARMs, James Simeon 
Edge, jun., Yardley, Woreestershire. 

52. Imp’ ts in hi for the facture of Meratiic 
Tones, Ely Deeley, Walsall, Staffordshire. 

2154. Improved compounds for the manufacture of VesseLs or apparatus 
for chemical, metallurgical, or similar purposes, R illiam 
brea < esmemens Works, New-road, Battersea Park, Surrey.—S0h 

‘ay, . 

2156. Improvements in the means and apparatus for Compresstxc and 

ona Arr, Water, and other fluids, Henry Davey, Leeds, York- 











t.) . 

2158. Improvements in WasHina Macutnes for domestic purposes, Joseph 
Cocker, Oldham, Lancashire. wif 

2160, Improvements in Hanp Pristine Stamps, Herbert John Haddan, 
ng London.—A communication from George K. Cooke, New 

or’ 

2162. Improvements in the construction of Taps for steam and other 

_—_ and liquids, Giles Massey and Henry Knott, Stalybridge, 


2166. An improved Rotary Pump or aj tus for raising and forcing 
fluids and for other purposes, Victor Clement Joseph Ortmans, Brus- 
se jum. 7 

2168. improvements in Hypravtic Brake Reavutators, such improve- 
ments being applicable to machines in general, Adolfo Cozzo and 

me, 

2170. Improved appliances or apparatus to facilitate the Sxirtine and 
Serrine of a — and portable engines, Francis Roper, 

_: fay, 
2172, Certain improvements in Doors and Dampers for bakers’ ovens, 
Pha Quinsey, een Heath, Worcestershire, 
evens e construction of TunnsTiLEs, Alfred Le Grand, 
ate An sel any H M i 
“ jprovemen’ AY: MAxInG Macuines, Henry Beare, N 
Abbot, Devonshire : 


2180. Improvements “in modes of and Fea for Exuisirine, ADVER- 
TIStNG, and ATTRACTING ATTENTION, Simon David Kritiger, Liverpool. — 


nitty cananer se 
¥ rv ARTOUCHE CASE or 't of mat 
for ds, i ‘Thomyeor, Lord. Lord-street, Liver- 


Phill 
l.—A communication from mg ips, brormg= 3 
ts lor owe: 
Mixenden, and James Sergeant, Halifax, gdh aa ‘, 
2190. Improvements in Sewina Macuines, Robert Henry Padbury, 
2192. Improvements in Surveyino Instruments, which renders the said 
instruments self-recording and dispenses with the use or et 
ion ee 
2194. Improvements in Rotier Skates, Frank W! Frankfort-on-the- 
Maine, .-A communication from J Frank: . 
of eee ead Clartee, or 
. Router 85a’ 
Mesnard, William Key, and Frank Wilson, South 
London.—24th May, 1870°" 








2198. a in’ Rouzr Skates, James Walder, Hastings, 
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2200. Seer writen, in Prckingbeuahtve Furnaces and Stoves, Jacob Baynes 


Thom; 

2202. anew tne ogg for eetaiecy tot Dobeline aiid Twismiwo all kinds 
ot Gen iapn cachet weet coree Ur the or tension in all 
cases where inverted fiyers are , James Welch, Town, Man- 


2204. Improvemen ts in Rotter or Wuee. Skates, Frederick Young, 
Rendlesham- London. 


2206. Iny ts in machinery for Sprsninc and Dousirne Corton and 
date, Laced materials, Thomas Houghton and Leonard Kaberry, Rech- 


tsin hinery for Drttiinc, PerroraTtineG, or BorING 

Rocxs and other hard substances, Wiliam Wal lace Dunn, Southampton- 
ndon. 

2210. Improvements in means or apparatus for Cueckinc the Receipt of 

pos. in bars and otber places, Walter Turner, Wandsworth-road, 





Doute, os ten materials, Eugthe Francis Langlois, Boulevard St. 
2298, An improved Tewsion Device for roller blind cords, George 
Andrews, Ashford, Kent. 
2299. Im ements in Gas Meters, John Henry Johnson, Lincoln’s-inn- 
Leicestershire. 


fields, Lundon.—A communication from Job Ison, 
2300. Improvements in PortaBie Fountains, Joseph Needham, Hammer- 
smith, Middlesex. 


2301. b ents in Woop Pavryc, Charles Henry Green. Southamp- 

ton-bulldings, London.—A communication from Barzilla Foster Pond, 
Seechiyar Me New York. 

2302. ree aig see | in Generative Heat and Stzam in marine boilers, 
Frederick Haward, Gracechurch-street, London. 

2394. Improvements in the manufacture of Tugasuinc Macuine Drums, 
John Dunnell Garrett, Delahay-street, Westminster, London. 

2305. Improvements in the manufacture of Sucar, John Schwartz, 
7 tee London.—31st Moy, 1876. 

2309. 











2212. Seepeummantes in machinery for Rir.inec Frre-ars and o1 
Alexander Melville Clark, -lane, London.—A pane on 
from Adolphe Gadot, France.—25th May. 1876. 

-= Improvements in and applicable to StasL_e "Prrrusas and other 

purposes, Andrew a. Upyer Thames street, London. 
on7. A new or improved Tuer DeTecror and fire-alarm apparatus, 
Antoine Arnaud, Blackfriars-road, London. 

2218. Improvements in the means and apparatus for Recorptne the 

arena Venictes over given places, Henry Bezer, Clapham, 
jurre: 

220. Improvements in the construction of Piuves or Suives for casks, 
ls, or other vessels, part of which at is also applicable 

to union joints for connecting pipes, John Reid, Manchester. 
222. a gm in Puppiine Furnaces, James Harris Sanders and 
re —. Abchurch-lane, London.—A communication from 
en ag Gustav Oscar Alexander Sommer, rs Lidge. Belgium. 
om poo in the cture of Bais to be used for the game 

- of lawn tennis, Robert Hammond, Hayes, Middlesex. 

2226. I ts in Rowver SKATES, John Augustus Walkington, 
ag Cottage, Harrogate, Sirk ae May, 1876. 

222 in or apparatus for making Bricks or 
athe articles of a plastic nature, Sydney Turner, Beverley, York- 


2232 1 its in hinery or egpaenen 
facture of Pins and Neepves, also of card and 
Walker and John Charles Walker, Leeds, Yorkshire. 

2234. Improvements in apparatus for ScREENING and Sirtina GRAVEL, 
Coa.s, Cixpers, or other materials, James Kemp, Camberwell Green. 

ar An improved method of Ostarxine Motive Power, William Martin, 

Oldham-road, Manchester. 

2238. Improvements in apparatus for ABsorBive the Recor. of ORDNANCE, 
Leonide Razkazoff, Buckingham Palace-road, London. 

2240. Improvements in apparatus and Pumps for Soocing and discha 
water, air, and other fluids and gases for tages fires, an i 
other useful purposes, William Dennis, Holborn Viaduct, Lundon. 

— Improvements in RoLLER‘SKATEs, Edward Thomas Smith, Birming- 
am. 








emplo a in the manu- 
teeth, William 





2244. Improvements in apparatus for ExHavustine —_ Corpensinc the 
Srext Steam from Steam Enotes, and for other requiring an 
a gy or a partial vacuum, William L ~ Wise, Chandos- 
wmbers, Adelphia, London. — A communication from Wilhelm 
Susemihl, Eulau, Germany.—27th May, 1876. 

2246. Improvements in Trine Hats, and in the machinery employed 
therein, Hermann Stern, Berlin. 

2248. Improvements in Reoisrerine the Numper of Passenoers carried 
in and on omnibuses and other public vehicles, Edward Orange Wild- 
man Whitehouse, Thurlow-road, Hampstead, and Edward Hamilton 
Thomson, Bolton-road, St. John’s W: Middlesex. 

2250, Improvements in Capstans worked by water or other fluid pressure, 
Edward Bayzand Ellington, Cheshire. 

2252. Improvements in the construction of Carpina Enornes, Joseph 
Dean, Rochdale, Lancashire 

2254. An improved Pack1nc for the stuffing boxes of steam engines and 
pumps, _ for other joints requiring to be made steam, air, or water- 
tight, Asplan Beldam, Fenchurch-street, London. 

2256. Iinprovements in RoLLer Skates, Arthur Henry Robinson, Merrion, 
Dubhn. 

2258. Improvements in Lamps, Otto Wollenberg, Berlin, 

2260. Improvements in Beer Taps, Alexander Melville Clark, Chancery- 
lane, London,—A communication from George Charles Drimer, John 
Kehoe, and Thomas J. Shanley, Brooklyn, Kings, New York.—29/h 
May, 1876. 

2263, Improvements in modes of and apparatus for MarKING or Recorp- 
ING BituiarD, Poor, and other games, applicable also in part to other 

st where marking or recording is required, James Ashcroft and 
r Moseley, | 1 diverpool. 

2264. Impr in or apparatus for Comptnc Woor and 
other ‘fibrous substances, go Be Goldthorpe Ackroyd, Abraham 
Ambler, John Banks, Birkenshaw, near Leeds, Yorkshire. 

2265. Improvements in STEAM Exarnes, William Inglis, Bolton, Lanca- 

shi 





2266, Improvements in Cusricatinc Tram WHEELS, wagon wheels, cart 
wheels, engine wheels, carriage wheels, and the wheels of machinery, 
William Thomas, Resolven, Glamorganshire. 

2267. Improvements in MacNetic Compasses, Francis Barker, Clerken- 
well, London. 

2268. Improvements in Prixtive in Cotours upon Paper or other fabric 
or material, and in the apparatus employed therein, William Brookes, 
Chancery- lane, London.—A communication from Carl Otto Radde, 
Hamburgh. 

2269. improvements in Fricrion Covptixes, James Duncan, Mincing- 
lane, London.—A communication from Albert Fesca, Berlin. 

2271. Improvements in the construction of apparatus for PLanrye and 
Fit1nc Woop and Merat, William Sanday, cliffe-on-Trent, Notting- 


shire. 

2272. Improvements in the construction of Waeret or RoLtLer SKares, 
Louis Philippe Noble, Walworth, London. 

2273. Improvements in "AGRICULTURAL Dritts, William Hensman, Woburn, 
and John Hensman, Ampthill, Bedford: shire. 

2274. a n Desks for the use in retouching photographic 
negatives, Frederick Thomas Burrows and Joseph Dufais Colton, Port- 
man-square, London. 

2275. Improvements in Giazinc Horticutturat and other Buiiprncs 
and structures, Charles Attwood, Birmingham, and James John Potter, 
Handsworth. 

2276. Improvements in Drawixc Heaps for machinery ir areating, 
drawing, or twisting hemp and other fibrous materials, Alfred Vincent 
Newton, Chancery-lane, London.—A communication from John Good, 
New York. 

2277. Improvements in apparatus for WasHtno TextILe Faprics, Thomas 
Evans and William Deayman, Walsall, Staffordshire.—A cemmunica- 
tion from Josiah Brown, Sullivan, New York. 

2278. rovements in the construction of Srraw Evevators, John 
Daneel Garrett, Delahay-street, Westminster, London. 

2279. Improvements in the construction and fitting of the TRAVELLING 
Whee Ax es of portable and traction engines, John Dunnell Garrett, 
Delahay-street, Westminster, London. 

2280. An “improved manufacture of Cuan CaBLEs or moorings, and in the 
mechanism or apparatus employed therein, John Carter Ramsden, 
Iikley, Leeds. 

2281. Improvements in the Compustion of Fur, and in the apparatus 
connected therewith, John Carter Ramsden, Ilkley, near Leeds, and 
Edward Keighley, Bradford, Yorkshire. 

2282. New or jay ae applications of a Metat Fapric, and in the 

’hani li used in connection therewith, John Carter 
Ramsden, Tkley. near Leeds, Yorkshire, 

2283. Improvements in Rotier Skates, George Warsop, Royal-terrace, 
Nottingham. 

2284. Improveinents in apparatus for Disencacine Suips’ Boats from the 
—- tackles, Arthur Benjamin Cruickshank, Dundee, N.B. 

2285. Improvements in the manufacture of SuLPHURIL ANHYDRIDE and 
Nerdhausen acid, and in the concentration and refining of oo 
and other acids, and in the apparatus therefor, Roger William Wallace, 
New-road, Battersea Park, Surrey.—30th May, 1876. 





a Improvements in apparatus whereby ComBustion under ure is 
to generate fluid for working engincs, Matthew rs Watt 
Seton, Tew Park, Oxfo: ire. 


2289. A new or improved combined Spoon and Fork, Jethro Foot, 
Ken , London, 
2291. Improvements in apparatus for Suartnc and Moutpine Prastic 
Mareriats in the formation of enware and other articles, John 
Wood, Newton Heath, Manchester. 
2292. An improved method of erecting Grrper Bripoes ané Viapvucts, 
ces to be employed in such erection, Frank Beattie, New: 
port, Bs eshire, N.B. 
2293. we EY in the mode of applying Se.r-actinc Tempces to 


Looms, and in the means or apparatus employed or, Thomas 

Holroya, Leeds. 

2294. Improvements in aj tus for Wasnine Woot and other similar 
fibre, William Phillips —— m, Lord-street, Liverpool.—A commu- 
nication from Fredenck, G "Sargent, am, Massachusetts. 

2295. Impr of Fioor Cuiors, roof and other 





wal sarees, 2a in ho Seren oF cepsasnneramagen Claes, 
bong ae het tm N.B. 

2296. An oa ao inamed — oe for Measurtne Corn, Seeps, Pxas, 
ae aan. > Henderson, Birkenhead, Cheshire. 

2297. Improvements in abe or apparatus for Curtino Fasprics, 





ts in Mowine ge also applicable in part to 
reaping machines, Helge Palmcrantz, Sweden. 

2311. Improvements in VentTiLaTors, John Banks, Cork, Ireland. 

2313. Improvements in the method of and machinery or apparatus for 
Compine Fipraovus Marteriats, Ernest de Pass, Fleet-street, London.— 
A communication from Joseph Imbs, Boulevard Saint Martin, Paris. 

2317. Improvements in Sewiva Macutnes, more especially in relation to 
over-cast sewing, Robert McLaren Youny, Manchester. 

2319. Improvemeuts in ongereans for name Suips’ Boats, Lieut. 
Alan Howard, Portsmou lst June, 18 

2323. Improvements in the building or construction of Wauts and other 
buildings, both of a temporary or of a per t nature, John Side- 

tham, Blackpool, Lancashire. 

2325. Improvements in ELEvators or apparatus for raising wheat-sheaves, 
p xe hay, and other substances, John Hancox, Hungerford, Berk- 





2397, An improved apparatus for hauling and Worxine the Nets of 
Fisurxc-boats, William Morrison and James Boag Morrison, Edinburgh. 
—2nd June, 1876. 

2333, Improvements in machinery or apparatus for — Potters’ and 
other Latnes, Thomas Taylor, Hanley, Stafford: 

2335. A new or improved CarTRIDGE UCase coiler a recapper, George 
Lincoln Jeffries, Birmingham. 

2339, Improvements in the treatment of the refuse of Stupcr O11 pro- 
duce-i in the distillation or purification of crude petroleum, asphalte, 
bitumen, and other substances from which hydro-carbon oils are 
obtained, the object of such treatment being to obtain useful products 
therefrom, William Edward Newton, Chancery-lane, London.—A coim- 
munication from Walter P. Jenney, New York. 

2343. Improvements in Curtain Fixtures, Edward Thomas Hughes, 
Chancery-lane, London.—A communication from Chauncy Buckley and 
Lodowick L. Sawyer, Meriden, U.83.—3rd June, 1876. 

2347. Improvements in Recutating the proportional Dravcat in 
furnaces of steam generators, by the automatic and combined action of 
the dampers and furnace doors, Désiré Li¢vin Dernoncourt, Saint Denis, 
France. - 

2349. A new or improved instrument or tool to be used in Mountine 
Puorocrapas and scraps or small pictures, Raphael Tuck, City-road, 
London.—ith June, 1876. 

2353. Improvements in the Permanext Way of Rariways, Thomas 
Fletcher Harvey and John Pearce Roe, Dowlais, Glamorganshire. 

2357. Improvements in STeaM or other motive power Enoines, Thomas 
McCulloch, David McCulloch, and James Burnett, Kilmarnock Ayr- 
shire, N.B. 

2361. Improvements in Looms for weaving narrow fabrics, William Brad- 
bury, Manchester. 

2363. An improvement in the GLasses of Rartway CARRIAGE Roor Lamps, 
Henry Defries, Houndsditch, London. 

2365. Improvements in Revotvinc Suuttrers and Buitxps, Edward 
Thomas Hughes, Chancery-lane, London.—A communication from 
Ma Tillmanns, Prussia. 

2367. Improvements in and applicable to Puotocrapny, Richard Brown 
poe Robert William Barnes, Liverpool. 

2369. Improvements in machinery for Heckitxec Hemp and other fibrous 
materials, Alfred Vincent,Newton, Chancery-lane, London.—A commu- 
nication from John Good, Brooklyn, New York. 

ayia Improvements in the treatment e articles pany “ese of Irow and 

unds of iron, Henry Jeanneret, C shire. 

2953. Piaeomnene in Kitns, John Tomlinson, “Armathwaite Castle, 
near Carlisle, and John Salkield, Junction-road, London.—6th June, 
1876. 

2375. Improvements in machinery or apparatus for crushing, breaking, 
and pulverising Harp and BrritLe Susstances, Sarah Marsden, Leeds, 
Yorkshire.—A communication from Henry Rowland Marsden, Leeds, 

2381. Improvements in apparatus used for planing and Survracine 
Merats, Charles Clement Walker, Lilleshall, Shropshire. 

2383. Improvements in Warer Gavuces for steam boilers, partly appli- 
cable to steam and other cocks, Samuel Morley, William strect, 
Stockton-on-Tees. 

2385. eccheoeth. in Sreves for sifting grain and seeds, Randal-Vogan, 
jun., Blackheath, Kent. 

2357. Improvements in Puritryinc Sewace, and in the means and 
apparatus for effecting the same, Thomas Lovell, Attleborough, 
Warwickstire 

2389, Improvements in Stong-workinG MAcuINERY and tools therefor, 
Joseph Hamilton, Derby, and Frederick Frasi, Woolwich, Kent.—7th 
June, 1876. 

2391. Improvements in Drrect-actine Steam EnGiINnes, James Cadoux 
Hudson, Brixton, Surrey. 

2393. A new mode or method of directing and controlling BaLLoons, 
*Mare Runkel, Golden-square, London. 

2345. Improvements in Looms for Wzavine, John Butterworth, William 
Dickinson, and ag age weg? Catlow, Burnley, Lancashire. 

2397. Improvements in the treatment of Compounps of Iron, so as to 
render them more suitable for the production of iron, Duncan 
M’Kechnie, St. Helens, Lancashire.—8¢th June, 1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2410. Improvements in Mera.tic Carrrinces and in the manufacture of 
the same, William Morgan-Brown, Southampton-buildings, London.— 
A communication from Benjamin Berkley Hotchkiss, Paris.—10th June, 
1876. 

2411, Improvements in Frre-arms and in Provectiies for the same, 
Henry Gardner. Fleet-street, London.—A communication from George 
Evans Lidiard Dawson, Rangoon, British India.—10th June, 1876. 

2430. Improvements in Sreamn Pumps, John North, Southington, U.s.— 
12th June, 1876. 





Patents on which the Stamp Duty of £50 has been Paid. 

2084. Prixtinc Macnines, Edmund William Dwyer Gray, Middle Abbey- 
street, Dublin. —12th June, 1873. 

2088. Commox Roap Carriaces, Alexander Francis Campbell, Great 
Plumstead, Norfolk.—12th June, 1873. 

2103. Vottaic Barreries, Desmond Gerald Fitz-Gerald, Loughborough- 
road North, Surrey, and Bernard Charles Molloy, Eln- -court, Temple, 
London.—13th June, 1873. 

2106. Revier Srampine and Printino Presses, John GougL, Kirby-street, 
Hatton-garden, London.—13th June, 1873. 

2107. Lamps, John Thomas, Cumberland- strect, Barnsbury, London, and 
Amos Piggott, Westfield, Retford, Nottinghamshire.—14th June, 1873. 
2147. HypRAULIc CEMENTS, Alexander Bennett M‘Grigor, Glasgow, 

Lanarkshire, N.B.—19th June, 1873. 

2154. SLOTTING and PLANING Meraxs, Joseph Barrow, Manchester.—19th 
June, 1873. 

707. Lactxc Devices, George Tomlinson Bousfield, Loughborough Park, 
Brixton, Surrey. 

2131. Reapixe and Mowine Macutxes, Thomas Culpin, Upper Thames- 
street, London.—l7th June, 1873. 

2137. Facurtatine the Cuarcine or Discuarcine of Tras, &., George 
Fowler, Basford Hall, Nottinghamshire.—18th June, 1873. 

2151. METALLIC Attoys, Alexander Parkes, Gravelly Hill, near Birming- 
ham.—19th June, 1873. 

2158. Breecu-LoapiInc Fire-arms, Alexander Henry, Edinburgh, Mid- 
lothian, N B.—20th June, 1873. 

2165. Bortnc Macutnery, David Ainsley, Pelton Fell, Durham, and 
Pearson Hall, Chester- le- Street, Durhaum.— 20th June, 1873. 

2885. Steam Pumps, Charles Henry Hall, New York, U.S. 

4053. Waite Leap, Edward Milner, Springfield, Warrington, Lancashire. 
22nd November, 1875. 

2395. OVERSEAMING, &c , MACHINES, — Edward Gedge, Wellington- 
street, Strand, London.—11th July, 

823. Gas, William Wright, Shefield. Yorkshire.—Tth March, 1878. 

2145. cme Grepers, &c , Ralpa Hart Tweddell, Bury- street, London, 
Edward Wilson and George Henry Ashbee, Dean’s- yard, Westminster, 
and James Platt, Gloucester. —18th June, 1873. 

2177. Gas, Andrew George Hunter, Flint, North Wales.—21st June, 1873. 

2269. srex and Hypravtic BraKEs, Alexander Melville Clark, Chancery- 

London. —30th June, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 


1814. Sewinc Macuryes, William Robert Lake, Southampton-buildings, 
Londop.—l4th June, 1869. 

1823, Sewine Macuinegs, William Robert Lake, Southampten-buildings, 
London.—14th June, 1869. 











1S. Faven.. Foes Rentiodge, Ford Works, near Sunderland.— 


June, 1869. 

1858. Sewine Boots and 44 A Destouy, Southam: ua. 
ings, London. —16th June, = ‘ ene 

1890. Iron and Sr Edward Henry Cradock Monckton, Oriental Bank 
Corporation, Threadneediostrct, Lon  pnarmg —19th June, 1869. 


Notices of Intention to Pr to Proceed with Patents. 

466. Skates, Alexander Cwsar Frederick Franklin, Brighton. 

478. Rapiat Arm Drivtine, &c., MacHines, George Lowry, Salford.—5th 
February, 1876. 

481. Pumps and Beer Enotves, Lawrence Jordan, Milton-next-Sitting- 
bourne.—7th a ae 

499. Pumpine Evorye, Friedrich Wilhelm Kéttgen, Barmen, Prussia. 

504. Desk BENCHEs, Bernhard Fawerkamp, Frankenthal 

505. TRANSMITTING AND REGISTERING Fire, &c., SIGNALS, “William Robert 
Lake, Southampton-buildings, London. — A communication from 
William Barney Watkins.—8th February, 1876. 

533. TreatinG Zinc Ores, Henri Adrien] Bonneville, Piccadilly, London. 
—A communication from Pierre Thomas. —10th February, 1876. 

552. Fry Sprnpte Stup in Looms for Weavine, William Westley and 
Thomas Westley, Preston. 

553. Grass, &c., ORNAMENTAL ARTICLES, Paul Raoul de Faucheux d’Humy, 
Southampton-street. High Holborn, London. 

554. TorLet, &c., Cases, Edward Griffith Brewer, Chancery-lane, London. 
—A communication from Charles Benis Segoffin.—1l1th Esc pear 1876. 

568. Low-waTeR ALARMS for Steam Borvgrs, &c., George Kelson Stothert 
and Edward Joseph Curtin, Bristol. : 
OR eee wy ee London Bridge road, Irish- 

579. LLER SKATES, James Jose! ware, ni 
town, Dublin. —12th February, 1876. 

590. Wixpow, &c., FasTenrne, 

597. Our Nats and Tacks, George King, Birm 

598. Puvp for Paper, Henry Dyer, Camberwell. 

606. SzcurinG the Exps of Banps for Drivine the Srinpies of Spixnine 
Frames, &c., Thomas Blackburn, Brighouse.—14th February, 1876. 

616. Runners ‘and Tor/Norcues for UmsRELLAS, &c., Thomas Warwick, 
Aston, near Birmingham. 

617. SIGNALLING APPARATUS for Raitways, John Gilbert Weir, age, i 
hurst-road, Peckham.—15th Fe , 187 

625. Ice Rinks, Thomas 

a ee Apparatus for Lirts = Hoists, John Dence, Mark-lane, 

mn 

638. Bus Keys or Toots, John Dunbar, G w, N.B. 

610. Skatine SurrFaces, Cornelius Hesseo, merston-road, Kilburn, 

647. Prosectites for Rircep ORDNANCE, -aomgy d Edward Newton, 

cery-lane, London. — ~ communication from Robert Parker 
Parrott.—l6th February 187 

656. VARNISHES, Edward Kunkler, Southampton-buildings, Cl y- 

ne, London. 

669. Morors for TRAMWAY Cars, &c., Alexander Melville Clark, Chancery- 
lane, London.—A communication ‘from Anson Perry Thayer, 

670. Dyerne Fasrics, Joseph Firth, Leeds —17th February, 1876. 

684, ScarFOLDING, Alfred Robson, Newcastle-upon- -Tyne. 

688. Gun Waps, "&e., Samuel Blakemore Allport, Birmingham.—18th 
February, 1876. 

714. ArtirictaL SKATING FLoors or Riyxs, John Henry Lock, St. George’ 8 
Infirmary, Marloes-road, Kensington, London.—19th February, 1876, 

748. Botr_e Stoprers, Charles Allen, Church-street, St. Ebbes, Oxford. 

762. Propuctne Sound as ‘a SupstiTure for a CASTANET, Henry John 
Distin, Tavistock-street, Bedford-square, London. —23rd February, 1876. 
779. Snips’ Locs, Francis George Fleury, Bristol. 

780. EXPANSION GEAR for SteaM Enoines, Carl Pieper, Dresden, Saxony. 

—A communication from Carl Joseph Cario.—24th February, 1376. 

836. ELecTRO-MAGNE?, Paul Jablochkoff, Boulevard de Strasbourg, Paris. 
—29th February, 1876. 

864. Heat KaptaTors, Alexander Melville Clark, Chancery-lane, London. 

—A communication from Emerson Colon Angell, —Ilst March, 1876. 

912. Borrte and Jar Sranps, Josiah ee Berkswell Lodge, 
Dulwich-road, Brixton.—3rd March, 1876. 

1066. Workinc Bice Pumps, William Anderson, Southwatk-strect, 
Gaek, aan Surrey.—A communication from Stephen Makaroff.—11th 
March, 1376. 

1116. Economistnc Fuet, Emanuel Bradley, Humphrey aa i and 

illiam Sunderland, Morley, near Leeds.—15th March, 1876. 

1299. ggg Thaddeus Hyatt, Gloucester-gardens, Hyde Paik, 

mdon, 

1304. Catortco Pump and Morive Enoine, Dirk Willem Van Renner, 
Utrecht, Netherlands.—27th March, 1876. 

1328, Screw or Fiy Presses, Arthur Maw, Benthal Works, Rosttley, and 
John William Hartley, Stoke-upon-Trent. —28th March, 1876. 

1396. Lusricators, Jonathan Pickering, Stockton- on-Tees,—31st March, 
1876. 

1694. Coatrsc Metats, Edmund Morewood, Llanelly. 

1696. Coatinc Metats, Edmund Morewood, Llanelly.—21st April, 1876. 

1792. PorceLat, &c., Henry Vatcher, Island of Jersey. —28th April, 1876. 

1817. Fountain ‘Lamps, John Garrett Tongue, Southampton- ildings 
Chancery-lane, London.—A communication from Robert H. Webb ~| 
Jobn Rowland Hill. 

1819. Cur Naixs, &c., Benjamin Mountain and James Mountain, Hunslet, 
near Leeds,—1st. May, 1876. 

1851. PREPARING ‘Auiscnamn, &c., Richard Simpson, Arthur Brooke, and 
— Royle, Greer ford: “green Alizarine Works, Harrow.—2nd May, 

1876. 

1868. Hrprometers, Henry Pee _ Joseph Warren Zambra, 
Holborn Viaduct, London.—8rd May, 1 

1943. Sewina MACHINES, William hey Thomas, Luxmore-strect, 
Malpas-road, New Cross. 

1946. ‘THEODOLITES, &c., James Wallis, Cranmer-road, Brixton-road, 
Surrey.—%th May, 1876. 

2022. Rotter Skates, George Lamb rae Manchester.—13th May, 1876. 

2065. Ramtway Rats, Richard Williams, Grea -street, 
Westminster, and George Wilson, Cyclo Steel Works, Sheffield. 

20€5. Heatine Air and Gases, Thomas Whitwell, Thornaby Ironworks, 
South Stockton. 

2071. Harmoniums, &c., James Baillie Hamilton, Greenwich.—l6th May, 

1876. 


2098. SareTY BEUT-sHIPPER, George Sonnenthal, Queen Victoria-street, 
London.—A communication from Heinrich Linderhaus. 

2103. BoILer-FLUE CLEANERS, William Robert Lake, Mt _.- ~emeeuaal 
buildings, London.—A communication from Augustus Wiggin. 

2111. BorLers, Henry Arthur Potter, South Molton-street, London.—18th 

May, 1876. 
2130. Rotter Skates, Jacob Joachim Kunstiidter, Holborn, London.— 
19th May, 1876. 

2132. MARINE APPARATUS for ATTACK and Derence, Henry Christian 
Lobnitz, Renfrew, N.B.—20th May, 1876. 

2222. PuppLine FURNACES, James Harris Sanders and Samuel Sanders, 
Abchurch-lane, London.—A communication from Richard Bernau and 
Gustave Oscar Alexandre Sommer. 

2225. Drittinc Macaines, James Mawson, Eldon.—26th May, 1876. 

2240, Pumps, William Dennis, Holborn Viaduct, London. 

2244. Exnavustine, &c., the Spent STEAM from SreaM Enotnes, William 
Lloyd Wise Chandos-chambers, Adelphi, London.—A communication 
from Wilhelm Susemill.—27th May, 1876. 

2245. — and other Enornes, Alexander Craig, Mountpottinger, Down, 
lrelan 

2249. Rotier Skates, Michael Burke, Liverpool. 

1 — SkaTES, Arthur Henry Robinson, Merrion, Ireland.—29th 

‘ay, 187 

2265. Steam Enotnes, William In ~ Bolton. 

2268, Printino in CoLtours upon Paper, &c., William Brookes, Chancery- 
lane, London.—A communication from Carl Heinrich Otto Radde. 

2269. Fricrion Covriincs, James Duncan, Mincing-lane, London.—A 
communication from Albert Fesca. 

2276. Drawinc Heaps for Macninery for Spreapine, &c., Hemp and 
other fibrous materials, Alfred Vincent Newton, Chancery- lane, London. 
A communication from John 

2284. Disexcaaine Surps’ Boats from the Lowerinc Tackces, Arthur 
Benjamin Cruickshank, Dundee, N.B.—30th May, 1876. 

23138. Comprnc Fisrovs "MATERIALS, Ernest de Pass, Fleet-chambers, 
Fleet-street, London.—A communication from Joseph Imbs.—1st June, 
1876. 

2339. TreEaTING Reruse or Stupce On, William Edward Newton, 
Chancery-lane, London,—A’ communication from Walter P. Jenney.— 
8rd June, 1876, 

2369. Heckuine Hemp, &c., Alfred Vincent Newton, Chancery-lane, 

London. —A communication from John Good.—6th June, 1876. 

2375. Crusuine, &c, Harp and BritrLe Svpstances, Sarah Marsden, 

Leeds.—A communication from Henry Rowland Marsden.—7th June, 

1876. 
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should leave partictara ~~ writing wae ene to such applications 
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ABSTRACTS OF SPECIFICATIONS. 


2831. Makino Woop Screws, W. R. Lake, Southampton-buildings.—Dated 
2nd June, 1876. 

This invention relates to the manufacture of the wood-screw described 
in the specification of former letters patent dated the 31st day of Jan’ "i 
1876, No. 385, The present invention comprises certain modifications 
the machinery, also forming part of the subject matter of the aforesaid 
letters patent, although the said invention may, if desired, be used in 
conj ion with inery other than that therein set forth 
3982. Printine Press, A. ZB. Redstone, California,—Dated 16th November, 

18 


75. 

This invention relates to a printing press which has an endless belt, 
carrying formes, having card separators attached to the chase, in combina- 
tion with a card hopper or other suitable device. 

4182. Maxine STEEL, J. Bromilow, Newton, Lanark.—Dated 3rd December, 
1 


This invention relates to the making of steel in a direct and economical 

, and sist iy of an improved mode of utilising blast 

furnace gases and gases from coke ovens or retorts; and partly of im- 

yeuves modes of constructing and working refining or steel making 
‘urnaces. 











4183. Tastes ror UsE on Boarp Suir, S. Broadbridge, Liverpool.—Dated 
8rd December, 187 


, 1875. 
The carrying surface of the table is formed in two, three, or more 
longitudinal portions or leaves, each such portion or leaf being carried in 
bearings vonnected by levers and provided with weights, in such manner 
that articles placed thereon shall be practically unaffected by the rolling 
or pitching of the ship. Raised strips or projections are secured longi- 
tudinally on the upper surface of the leaves, 
4188. Stays anp Corsets, H. Harris, Miller-street, Glasgow.—Dated 8rd 
December, 1875. 

Acéording to this iavention, stays are made with elastic gussets in the 
hip portions to render them ylelding and with an additional busk at the 
back centre to give greater support. 

4189. Improvep Apprications or Ductite Merat, J. C. Ramsden, Light- 
cliffe.— Dated 3rd December, 1875. 

This relates to forming a fabric by interlacing spirally twisted rods of 
such metal for the purpose of giving inordaned strength and safety, and 
also relates to application No. 3110, dated 4th September, 1875. 

4190. Bossins ror Stuppinc Frames, J. Oliver, Manchester, and C. 
Butterworth, Sudiden.—Dated 3rd December, 1875. 

This invention relates, First, to a method of using the bobbins of 
Mason’s tubes, either end upwards. Secondly, to forming a longitudinal 
slot in the bobbin. 

4192. Water Waste Preventers, J. G. Jennings, Lambeth, and A. W. 
Pocock, Westminster.— Dated 3rd December, 1785. 

This provisional specification describes a water waste preventer, con- 
sisting of a cylinder with a loose piston working therein, and uf valve 
apparatus for controlling the admission and escape of water, by which 
each time the handle of the closet is raised a volume of water equal 
to the contents of the cylinder is discharged into the pan, and when 
= handle has been put down another similar quantity of woter is 


4198. Press ror Movutpine Giasi, G, Perry and E. Perry, Gateshead.-- 
Dated 3rd December, 1875. 

A travelling bed-plate with two sets of moulds—one set to cool while 
the other is being worked—runs to .and from the plunger, on which is 
fixed a single set of moulders. A block at the rear end of the machine 
controls the distance traversed by the bed-plate, and as this block is 
raised or lowered, so is one or the other set of moulds brought under the 
plunger to be acted upon, thus allowing the reserve set, which we may 
sup} had been previously worked, and had become heated, to grow 
a A novel and useful adj:nct to the steam press for the of 
filling simultaneously any number of moulds on the bed-plate. This 
apparatus is a light frame, having the same number of apindles as there 
are moulds to lied, say three, running parallel from side to side, 
Each spindle has a cog-wheel gearing into its neighbour, therefore when 
one is made to rotate, they all revolve. One end of each spindle projects 
beyond the frame, and has a socket for receiving the gathering iron. The 
other end of the spindles works in ben, de the frame, except the centre 
spindle, which, passing through a hollow dle (for the workmen to hold) 
terminates in a winch handle, which the operator turns when he wishes 
to gather metal from the furnace. The metal having been gathered on the 
ped of the gathering irons, the operator holding the apparatus in one 
hand, and still turning the winch handle by the other, carries it to the 
press, when, holding the at over the moulds and discontinuing 
the rotary motion, the metal drops into each mould at the same moment, 
4198. Breecu-Loapina Fire-arMs, W. 2. Newton, Chancery-lane.—Dated 

4th December, 1875. 

The First part of the invention — ises several improvements in the 
lock, and relates to that class of breech-louding fire-arms which is known 
as bolt guns. The md part of the invention relates to the construc- 
tion of the barrel, and consists in chambering out the breech end of the 
barrel to receive a short grooved rifle tube. 


4199. CentriruaaL Fryers, &. N. Cottrill, Bolton.—Dated 4th December, 
1875. 


This invention consists in an improved mode of constructing the 
presses for limiting the range of centrifugal flyers. Near the end 
of the flyer leg is fixed a pin, which takes into a slot in the socket 
of the preaser. 

4200. GeNEeRATING AND Apptyina Heat, W. Bull, Knight's-hill, Lower 
Norwood. —Dated 4th December, 1875. 

The novelty in this case consists, First, in generating incandescent 
heat in a com; d furnace; Secondly, in applying such heat in part 
directly, and in part by radiation; Thirdly, in certam modes described ot 
regulating and controlling such heat, and in effecting uniformity of 
temperature in saline and other liquids under evaporation, and in a 
circulating pan or apparatus. 
<201. Purse Mounts, M. Bechtold, St. Luke’s.—Dated 4th December, 

1875. 


The inventor makes the central mount and its fastenings of such form 
that both pockets may be secured thereto in the closed position and either 
of them opened without the other. A separate latch is provided for each 
pocket, capable of being readily pushed aside for opening same. 

4202. Ferp Water Heater, A. C. B. Moffatt, Halstead.—Dated 4th 
December, 1875. 

This provisional specification describes a feed water heater which con- 
sists of a cylinder traversed by tubes through which the exhaust steam 
passes. Ateach end of the cylinder there ia a chamber communicating 
with the tubes. The tubes have flanges near their two ends, and are 
surrounded by an india-rubber ring or washer. In — > appara- 
ratus together the tubes are dropped into the lower tube plate, and are 
properly spaced at the top by alight tube plate which has holes in it of such 
a size that the flanges of the tu can just pass through. The upper 
chamber is then put on the end of each tube, entering a hole in its face ; 
the bolts are then screwed up, thereby compressing the washers at the 
ends of the tubes and making the joints tight. 


4203. pee Skates, G. J. Rhodes, Birmingham.—Dated 4th December, 


1875. 

The object of this invention is principally to enable the person usin 
the skate to secure on the ice, floor, or surface, a} firm ce for one 
foot while striking out with the other foot. For this the roller 
—or rollers—at the heel end of the skate works in a seinted. or 4 

bracket, when 
the foot comes to rest, with a slight involuntary backward pressure, 
causes the roller to be locked by a breaking action against the org: Be 
the skate. The required resistance is thereby given to the said foot while 
the other footis striking out. On striking the foot forward the locked 
roller becomes unlocked, and the skate advances . Instead of 
effecting the locking or breaking of the roller, or rollers, automatically 
as described, arrangements are described for effecting the same action by 
the voluntery motion of the skater, To adapt one pair of skates to feet of 
differeut sizes, the rollers at one or both ends of the skate are made 
capable of adjustment, the toe cap of the skate —t fixed to and 
adjusted with the front rollers, and the heel plate of the skate being 
fixed to and adjusted with the back rollers. 


4206. Evecrric sresepere, W. R. Lake, Southampton-buildings,—Dated 


bracket which has motion through a small angle. 


4th December, 1875. 

The main object of the t invention is a novel electrical a: tus 
of small size,’ Seal of de eluan denied is the 
production of fire or at the will of the person employing the same. 





It may also be constructed for giving electric sparks at great distances or 
for medical, scientific, or po eo Saree purposes, and. he terms it a 
pocket fire brick or electrical fire. 


4207. Drittina om Borina Roc, J. W. Blake, Brizton.—Dated 6th 
December, 1875. 


% . 

The invention relates to means of changing the direction of the drill 
without distur’ the supporting tripod ; also to the mode of actuating 
the valve and the feed m: ism, and to devices for holding the tool in 
its place, and to other improvements in the details of the apparatus, 


en G@. H. Underwood, Manchester.—Dated 6th December, 


1875. 

This invention consists principally in the use of phosphorus for the 
purpose of deoxidising indigo for d. or printing, by which means 
most satisfactory results are obtainable, 

4209. Carpine Corron Waste, 8. Wild, New Mills, Derby.—Dated 6th 
December, 1875. 

This invention relates to the construction of apparatus to be applied to 
the doffing cylinders of cotton waste carding engines, for dispensing with 
the piercing apparatus, and delivering the product in a series of continur 
ous slivers. 

4210. Furyaces or Steam Enaines, G. Atterbury, West Bromwich, and 
J. landsworth.— Dated 6th 


A ¢, — December, 187 
This invention mainly consists of fitting to the shaft, axle, or other 
convenient part of an engine, a box in which fan or fans are mounted 
which create as the fans revolve a blast which is conducted by pipe or 
pipes to the furnace or fire-box. 


4211. gercurs Fisres, W. 8. Nichols, Bradford.—Dated 6th December, 
1 


875. 
This invention relates to delivering wool or other fibres from the trough 
or kowl to the compressing rollers. For this the m com- 
pressing roller is fitted in the trough and in the byuoe, leaving the top 
of the roller out of the liquid buta few inches, or the roller can be 
immersed in the liquid, also the roller can be fitted outside the trough 
but low ; the front and sides of the trough are cut away and made with 
flanges and recesses in which is packing ; a top roller is fitted on the 
bottom rolier actuated by . The compressing rollers puing Stted 80 
low, allow the liquid to the wool or fibres Srought by the lifting 
fork to the compressing rollers. 

4214. foe ged Apparatus, W. BE. Gedge, Wellington-street.—Dated 6th 

December, 4 

This invention relates to an apparatus sounding an alarum by means of 
an escapement operated by upon the door, drawer, or other 
object, upon and against which the apparatus is fixed or rests, 

4215. Motive Power, M. Vickers, Tynemouth, and 8. Malcolm, South 
Shrelds.—Dated 6th December, 1875. 

The apparatus consists of an arrangement of vertical pipes, by means of 
which a column of water from a head is cat to produce a pressure on 
a hydraulic ram or valve, through which pressure is communicated to a 
turbine, to the shaft of which is connected a forve pump, whereby a 
portion of the water is returned to the head. 

4216. Weavine, W. Bywater and J. W. Whitaker, Holbeck.—Dated 6th 
December, 1875. 
The invention relates to the manufacture of fabric by using the weft in 








brake is worked by a piston acted on a the ad- 
mission .of which is stopped 
preferred as the motor, its reversing rotary slide 
sun-and-planet gear similar to that for working the rudder. 
4231. Exrinovisnina Fines, J. Neilson, jua, Glasgow.—Dated Tth 
December, 1875. J 
The features of novelty which constitute this invention are, arranging 
pi and valves throughout the building, and connected with the steam 
sty so that, in the event of fire taking place, a volume of steam may 
be introduced and thereby expel the oxygen which would otherwise 
support combustion, 
4232. Traction Enoine anp Steam Proven, W. Turner, Glasgow.— 
Dated 7th December, 1875. ’ 
_ The features of novelty which constitute this invention are—First, the 
combined traction engine and steam plough ‘arranged as described. 
Secondly, operating reaping machines, harrows, and rollers by the new 
is , 


or improv action engine as described. 


4233. Motive Power Enaine, Earl of Caithness, Portland-place.—Dated 
7th December, 1875. 


. js 

This invention relates to valves for distributing the steam or other 
motive fluid to the cylinders of motive power —— and exhausting or 
discharging such fluid therefrom, and it has for its object oh i the 
valve from the external pressure of the motive fluid, whereby the friction 
and consequent wear of the surfaces is diminished and much greater 
durability is obtained. ; 
4235. Grixvine Bark, B. Hunt, Serle-street.—Dated 7th December, 1875. 

This invention has for its object to improve the construction of machines 
for performing the operations of rossing bark or removing the rind or 
liber from the ross and other yer outer portion of bark, and ding 
the said rind or liber alone or with the ross in such manner as, t, to 
enable the rind or liber to be med from the ross, and ground at one 
and the same operation ; Secondly, to enable bark of any desired thick- 

ness to be rossed ; Thirdly, to enable any desired thickness of rind or 

“liber to be shaved from the bark ; and Fourthly, to facilitate the rossing 
of longitudinally curved pieces of bark. 
4236. Dry Ctosets, 8. H. Alcock, Bury.—Dated 7th December, 1875. 

The adaptation of a cylindrical riddle to the dry ash screening closet 
system, so as to deposit the ashes upon the excreta and thoroughly clean 
the cinders for fuel without any nuisarice from dust. 


oe. Boots anv Suogs, 7. C. Clarkson, Peckham.—Dated 7th December, 
1 


875. : 

This invention mainly consists in so constructing the articles above- 
named as to give greater strength combined with lightness and resist- 
ance to the weather whilst the cost of the article is economised. It 
consists essentially of overlapping and ridging and securing the various 
parts of the articles by adhesive waterproof sulution. 

4238. Tureapinc THE NEEDLEs or Sewina Macaines, J. BW’. Kay, 
Harborne.—Dated 7th December, 1875. 

A needle threader constructed according to this invention consists of a 
fiat wire, two-thirds being broader than the other one third, the broad 
part being made into a hook, and the end of the narrow part being 
tapered and slit or forked. The thread being placed in the hook, the 





a wet state during the weaving, and then drying the fabric produced by 

hot box or other suitable heating means, before it passes onfto the wor! 

beam, or as it is wound thereon. 

4217. Drepcers, W. D. Bruce, Notting-hill, and W. F. Batho, Victoria- 
chambers.—Dated 6th Deceniber, 1875. 

This relates to an improved dredger for the purpose of excavating and 
deepening channels, canals, rivers, docks, basins, or other similar work, 
in which excavators are arranged so as to work in wells placed diagonally 
across the vessel, and in such positions that the maximum width of the 
channel excavated is equal to the sum of the diameters of the tors 
employed, whereby the material to be excavated is removed in a wider 
channel than in the case of an ordinary dredger. 

4219. Drvine Bricks, H. Jackson, Leeds,—Dated 6th December, 1875. 

The inventor arranges the bricks upon forms which are hinged to 
endless chains which traverse several times to and fro in a stove, the 
platforms remnining in horizontal positions. 

4221. Hinces, F. Larard, Brizton.—Dated 6th December, 1875. 

The invention consists, First, in the application of a spiral spring or 
springs on he ete pin in such manner as to give the power in the 

rection requ! ;. also to a double spring hinge which is especially 
adapted for a double show case and other doors. This double form of 
hinge may also be used without springs. 

4222. Siicine Fruit, G. Kent, High Holborn.—Dated 6th December, 1875. 

The said invention relates to a simple, cheap, and efficient apparatus 
for cutting or slicing fruit and vegetables of various kinds, and for 
similar purposes. It is chiefly designed for d stic use, for cutting 
body Da for ma: e, slicing cucumbers, cutting vegetables for soup, 
and for other like purposes, 

Cement, J. Thomlingon, Armathwaite Castle, Carlisle, and J. 
Salkeld, Junction-road.— Dated 6th December, 1875. 

This provisional specification describes improvements on the process 
described in the specification of a patent granted to John Thomlinson, 
and dated 22nd November, 1*69, No. 8373, consisting in burning gypsum, 
at a high temperature, grinding it, and mixing it with powdered alum or 
borax. r 


4225. Meratuic Pyrometer, A. F. Huet, Paris.—Dated 6th December, 
1875. 


A bar of r is enclosed within a porcelain tube firmly fixed within 
the furnace. e end of the copper bar ts rigidly attached to the end of 
the porcelain tube. The other end of the copper bar is pivoted to one 
end of a lever, pivoted at the other end to a rod ending in a piston mov- 
ing ina —— filled with liquid. A thermometric tube leads into the 
bottom of this cylinder, and upon a scale marked upon this tube, the rise 
and fall of the water produced by the bg Seopreees| or shortening of the 
copper bar under the action of the heat is indicated. 

4226. Busties or Dress Improvers ror Lapres’ Wear, J. Badcock, 
Alderagate-str eet.—Dated 6th December, 1875. 
A ding to this i tion, the bodies of bustles are made of woven 














cane work, 


threader is passed the flat = of the sewing machine or other needle 
carrying the thread with it hen the eye of the needle is too small for 
passing the hook through it, the thread is inserted in the slit or forked 
narrow end and through the eye of the needle. The large and 
smaller ane ee of the needle threader may be separated instead of 
being combined in one instrument. The threader may be used for passing 
the thread through all the fine openings or passages in a sewing machine 
through which the thread may require to pass. 
4239. Suips, 7. H. Buckler, Paris,—Dated 7th December, 1875. 

This isional cification describes — inside the shell of the 
ship an india-rubber bag, which forms a second shell. 


4240. Extinouisuine Fires, V. Hodson, Burslem.—Dated Tth December 
1875, j 
The object of this invention is to oftebt the automatic discharge of 


carbonic acid or equivalent in places where fires have broken out, and 
thereby to damp or extinguish such fires and apprise the attendants of 
what has occurred. 





424L Liquip Fret, R. Walker, Westminster-chambers.—Dated ith December, 
1875, 
The application and use in combination of air, gas, and of petroleum 
y which is intended petroleum, coal-tar, bog-head, schiste, and such 
ike, or any convenient hydrocarbons), in a spray or finely divided con- 
dition, and introduced by a blast. The application and use of petroleum 
only, introduced through pound tuyeres for lucing the spray or 
finely divided conditi The introduction of other descriptions of fuel 
in mc geppe with air, gas, or petroleum, or with air, gas, and petroleum 
y: , 
4242. Harmoniums, H. Smith, Brixton.—Dated 8th December, 1875. 

This invention of improvements in tae construction of harmoniums and 
other musical instruments consists in means and devices for obtainin 
differences of the pitch and differences of quality in the sounds proviuped 

is such as are used in har i and dians and instruments 
of this class, and also in reeds such as are used in organs and known as 
beating reeds. 
4243. Praiminc Fasrics, D. Nickols, Manchester.—Dated 8th December, 
1875. 

This improved machinery consists of two endless chains passing over 
rollers; the links of the upper chain poe ange with blades set vertically, 
and the lower chain has horizontal blades. The bottom chain carries the 
fabrics forward between two calender rollers which are heated to set the 
plait. 

4244. Compounp Manne Enatnes, C. Scile, Westndinster Bridge-road.—— 
Dated 8th December, 1875. 











This invention consists in arranging in connection with compound 
marine engines with two or four cylinders, valves by means of which 
both the high and the low-pressure cylinders can be worked with steam 
at the same pressure from the boiler, and the eduction from both led to 
the condenser. 

4245. mea ig ig By Stzam Power, M. H. Fox, Graveley.—Dated 8th 
leche 5 





4227. Vaives, W. R. Lake, Southampton-buildings.—Dated 6th D ber, 
1875 


This invention relates to a valve by which steam may be admitted to 
the valve of the piston in both directions without the employment of 
links or other reversing mechanism. It also relates to the valve of the 
generator and valve of the piston communicating by means of pipes 
which are successively employed for live steam and the exhaust steam, 
Ii also relates to valves which are so constructed that the extent thereof 
is shortened and the stroke is lessened. 

4228. Disencacine ann Courtine, W. Meadows, Old Kent-road.—Dated 
7th December, 1875. 

A lever coupling and release hook, on the lever principle of the second 
kind, acting on a bolt pin or pivot, thus forming the fulcrum, and is of 
such form and construction as to be able to release oA weight or weights 
weighing, — or hanging on the said hook or 8 attached, the 
actual weight being on the fulcrum, It is impossible for any accident to 
arise from the fastening of the hook, being vided with a counter 
lever ing, thus preventing any unlocking or di necting. It is con- 
venient and adaptable for pole chain hovks to vans, een, and 
railway couplings for railway carriages, and trace hooks for light or heavy 
vehicles, being capable of being released or unlocked with slight L boomer 
when great weight or strain is actually on the hook or chains attached, 
so connecting any particular two weights or bodies. 

4229. Lapties’ Compenpium, 7. Parkes, Brettell-lane, Stourbridge.—Dated 
7th December, 


x 
The compendium, which is made preferably of metal, is held together 
by a bolt having a head at the top and a nut on the bottom. The follow- 
ing parts are threaded on to the bolt, and in the order as given, namely, 
First, a hollow distance piece coming next to the head of the bolt; 
Secondly, a flat plate, a oe through it near its circumference ; 
Thirdly, a hollow distance piece ; Fourthly, a flat plate similar to the one 
before-mentioned ; Fifthly, a hollow distance yes? Sixthly, a flat plate 
fla but of having holes near the 
circumference it recesses sunk into it from the u side; Seventhly, 
a 


The improvements in steam ploughing consist in constructing a cheap 
and simple windlass to be worked by an ordinary furm engine for 
actuating a turn-wrest plough. 


4246. Lock Nuts, W. P. Thompson, Liverpool.—Dated 8th December, 


1875, . 

The bolts have offsets cut on the thread. Corresponding offsets are cut 
in the nut. The nut can therefore be screwed in but cannot be screwed 
off so long as the re is exerted against the underside of the nut. 
The invention consists also in a three roll rolling machine for forging the 
nut. 

4247. Cotovrino. Puotocrarus, ZL. Armanino, Kennington Park-road.— 
Dated 8th pe rey 1875. bo Wis asthe a i % 

process of the inventjon e affixing or prin ours on the 

back or reverse side of phi phs or photo prints. _ 


4248. Soaps, F. J. Cleaver, Red Lion-street.—Dated 8th December, 1875. 
Terebene is combined with svap ir its liquid or remelted state. 

— is also combined with toilet creams, cosmetics, pomades, and the 
e 


<aG, Woes, Skates, J. Pilbrow, Tunbridge Wells.—Dated 8th December, 


First, three rollers or wheels of different diameters and sectional form 
are arranged in a line under the centre of the sole plate, so that the 
periphery of each roller may be level on, the rink when the skate is 
vertical, but when inclined one or two of them may lose their bearing 
thereon. The rollers differ in form and size according to their position. 
Secondly, two or more rollers are placed one on each side of the said line 
of rollers and obliquely thereto, beiag also smaller in diameter than the 
centre roller, and of different form, and not intended to touch the floor 
level when the skate is vertical. Thirdly, the rollers are constructed in 
two or more thicknesses of wood, with one or more plates of metal 
between them as well as outside, the whole being riveted or screwed 
together and turned to the required form. 


4250. Screw Proretiers, W. Hewitt, Bristol.—Dated 8th December, 








hollow distance *]; and my, a foot hollowed underneath to 
receive the nut. e inner part of the top = is surrounded with a 
rim, thus forming a reseptace for bu ls 8 th h the 


ittons. are ig 
holes in, the upper and the ends rest in the recesses in the bottom 
plate. The reels for cotton, &c., by being passed through the 
centres of the reels, Each rod is provided at e top with a part sha: 


to receive a thimble or with an ornament 
be desired. Any desired number of plates may be used. 
cushion is att: d to the div t 


hreaded on to the bolt 
between the bottom distance 








ip , it is 

piece and the foot, and for this purpose is 
reduced at the centre to about double the thickness of the covering mate- 
rial, or is otherwise conveniently shaped. 


4230. Sreerinc Apparatus, P. Brotherhood, Notting-hill.—Dated 7th 


December, 1875. 

This invention relates to an arrangement of sun-and-planet gear con- 
necting the shaft of a motor er worked by steam or fluid under 
ee the rudder of a vessel in such a 
manner that when a brake is applied to a wheel external to the gear the 
rudder is moved by the engine and in the same direction, with reduced 
speed but increased power; but when the brake is released the move- 








* The word “ ” is found in the of the t delivered 
by the cpplioaaty bok dows ok topior th Bes irletned Bhaigvoan 





1875, 
A ding to this i tion the blades or fans of the ay a are made 
of flat circular discs, each disc-like blade being entireiy independent. of 
the boss. The said blades are set on the boss at an angle of 25 to 35 deg. 
By the use of blades of this construc- 
urface is obtained without unduly lengthening 
the blade, and the said blades tend to throw off anything coming in 
contact with them. An arrangement for attaching the disc-like blades 
to the boss is described, and also for supporting the said blades. 
4261. Porrapie Easen, A. a Glasgow.— Dated 8th December, 1875. 
This invention consists of an improved construction of frame, forming. 
when folded up, a thin holiow case for con’ artists’ colours and 
terials, and carried by a handle secured to the middle of one of its 
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4271. Srraiver Apparatus, H. Watson, Newcastle-on-Tyne.—Dated 9th 


, @. T. Bousfield, Sutton.—Dated 9th . 
invention has for its object improvements in pistons especially 


re 
i 


and there was plenty of ironstone and coal to be had at cheap rates, 
and producers did not hesitate to stock, and in some instances, 
rather extensively. There was, however, a reaction in 1845, and pigs 
went to £6 and £6 10s. per ton, and merchant iron in propor- 
tion. is did not last long, for in about two months pigs receded 
ton, and bars from £12 to £8 per ton. in, in 
December, 1852, bars went up to £11 per ton, and pigs to £5 10s. 
which was followed by a reacti for £9 per ton for bars and 
£3 15s. per ton for pigs. Such were some of the fluctuations in 
years gone by, but now the pig masters in these districts, owing to 
the altered condition of times, prefer to blow their furnaces out 
on t of the high price of coal and scarcity of ironstone, 








to The 
ie ne ee = pS 
Ganeagh 0 tsliow soll which pases trom the back, of toe piston fo tho 
a Ww w passes from o 
alee of the cylinder. in’ P 
at least equal to the maximum pressure in the interior of the cylinder, 
in order that the ee ee ae ex of the 
may be in equilibrium with the pressure and 


a perfect hydraulic joint. 
4278. Toot Hotpens, A. J. New, R. A. Matthews, and W. H. Berry, 
1 
er a ta) @ serrated wedge, a 
clamp. The tools are of special formation in cross section. 
4274. Exrractine Liquip out or Hors, 7. Broadbent and D. Brown, 
fof ad. --Dated 9th December, 1875. 
Acentrifugul machine or hydro-extractor is employed and provided 
with an apparatus for loosening the hops from the sides of the cage. 
as : joes Porss, @. W. Bullen, Herne-hill.—Dated 9th Decem- 


being placed inside the purse in the usual manner the pencil 
is fitted to the exterior of one of the expanding recesses of the bottom 


SS ae ee 6 The Sasa 
site side of the recess keeps the pencil in its place w the purse is shut, 
but on opening it the p is removed and the pencil falls downwards 





and remains suspended by a cord ready for use. A further improvement 
is the substitution of a tablet of ivory, composition, or paper, fixed 
ee Se Sa in place of the usual pon Pal am book. 


presented ready for use. It 
without disengaging the pencil, it acts as an unfailiag 
forgetful. 
4276. Rowins Steet, C. G. Hallas and J. Stevens, Sheffield. —Dated 9th 
December, 1875. 

The object of this invention is to reduce the cost of production of the 
rough blanks of table cutlery and other similar articles with bolsters or 
shoulders, by fo. the said bolst or shoulders ired such 





or size, in lieu of the prcsent method of welding the iron and 


together. ; 
GHEY. Soman, R. Blair and J. A. Turnbull, Greenock.—Dated 9th December, 


“The feature of novelty which constitutes this invention is the process 
of tesatiing; encdhaxine Rquese 40 on $0 sagidiy and coenemigaiy Some lenge 
crystalline sugar. 
= Fasrics, J. Lodge, Hudderafield.—Dated, 9th December, 
This consists in the production of a textile fabric having a body of 
plain or fancy weaving, and on each side a covering of figure weaving. 
4281. Squrezive Lemons, A. A. Piel, Paris.—Dated 9th December, 1875. 
This has for object the squeezing of lemons and such like fruit at 
table, and at the same time to avoid soiling the hands or scattering 
the juice, and is designed to form a portion of the ordinary table 


Repvcino THe VisraTion oF Mitt Stones, D. Bate, Compton, Stof- 
Jord, and T. M. Bryan, ul, Sta fford.—Dated 10th December, 1875. 
This invention has for its in 


some or 

or the universal driver, in the form of pads or buffers, with or 
metal plates in connection with the buffers; both of which are firm fixed 
upon iron driver or bow, or on part or parts of the universal driver; 
so that the millstone shall in its revolution press against the buffers, and 
thus conduce to reduce the vibration, concussion and jar hitherto 
Po in the motion of millstones constructed withou' 
and plates. 


it such buffers 
4284. Orpwance, M. Longridge, Manchester.— Dated 10th December, 1875. 
The object of the First of the invention is to relieve the gun of the 
longitudinal tensile in arising from the recoil, for which pu 
various methods of constructing and mounting the are descri 80 


m 
that the strain may be taken up separately by the erent parts. The 


Second part ef the invention relates toa method of igniting the charge in 
breech-loading guns without allowing any escape of gases through the 
vent, whereby all wear of the cnmne io seetdied. 


4285. Cicaretres, Curroots, anv Cicars, W. Davis, Liverpool.—Dated 
10th December, 1875. 


, 1875. 

This relates to apparatus for forming the cores, fillers, and bunches into 
shape, and for wra them. A flexible band secured at the ends with 
a double fold in it is used with a roller or har. The tobacco to be shaped 
is placed in one end or curve of the fold, and the roller or bar in the other. 
as the roller or bar in the fold towards one end of the band, 
Ww is placed over a platform, the tobacco is caused to revolve and 
assume the desired shape. The wrapper is wound on by the movement 
of the roller or bar. 

4290. Snoes ror Horses, J. Swain, Oldham, and W. Chamberlain, Miles 
sith deo ase tenead oy toate, Uk lls and 

e are formed by fo » pressing, or casting, with cells an 

‘with recesses to receive the ~ y and sometimes with webs 

extending across the shoe.. For some purpuses the cells are filled with 

wood, cement, sulphur, lead or other material, which may or may not 

project beyond the walls of the cells. 

4201. Borrie Cases, C. G. Toiray, Paris.—Dated 10th December, 1875. 

This invention relates to cases for phials containing ink for marking 
linen. The cover of such a case is made with a rounded groove just 
under its flat and the linen being laid on the top is stretched over it by 
a caoutchouc seating in the groove. To prevent the liquid from 

and the from breaking when shaken the phial is 
u against the cover by a spring placed in the case under it. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A LITTLE nervousness was displayed to-day—Thursday—by some 
consumers of finished iron who have allowed their stocks to get 
very low, lest the hot weather should set in and prevent the con- 
tinuance of operations at the mills and forges, thus making them 
run short of materials needed to complete a But 
in most kinds usually in demand, makers have ves been 
able to stock. Excepting, theref in + of 1 si 
there is not much room for ap 





afternoon, desirous of orders—at a figure. U. 
that igure wos not rush sone as wor than &snall minor 
ese eee Odes oo SS aily atl Sree} ont 00 


fe 
improvement the of the in the 
aggregate, There are firms rake o hndt chan ectiles abd who 


rather than increase their stocks, and subject themselves to a loss. 

With these facilities ironmasters desirous of keeping their 
puddlers —— do not greatly hesitate to make puddled in 
excess of their requirements, notwithstand! t their stocks 
before on hand were considerable. There is at the present moment 
a greater stock of puddled iron at the f than we have seen for 
avery long time. This of itself wil Teagaly contribute to the 
maintaining of uninterrupted supplies whatever may be the 
weather, it being the exception when mills are stopped by the 
heat, even though the forges may have to stand from such a cause. 

The ironmasters of South Staffordshire are taking s' to give 
evidence before the committee to whom Mr. Macdonald’s Com- 
pensation Bill will be referred. Similar action will be taken by 
the coalmasters on their part. The proposed measure is viewed 
here with some he Iron and coal masters, therefore, 
deem it essential that the views which they entertain should be 
set out with the prominence which they merit. 

The new board continues to broaden and strengthen, 
alike in the numbers of firms and of men who are desirous of 
coming within its operation, and likewise in the funds which are 
reaching the treasurer. Amongst the most recent accessions from 
the scf the employers are firms of much distinction in the 
district, who at one time were a little reluctant te enter, though 
their men were members of the board. This more conspicuous 
unanimity of sentiment upon so important an economic branch of 
the iron-making business is highly promising as to the future, as 
well as the present relations between capital and labour in South 
Staffordshire. Mr. Mundella, M.P., who had possessed himself of 
a copy of the rules of the board, has written respecting them, that 
they are “‘ fair, just, and practical ;” and he has taken steps with 
a view to introducing a similar code into an iron-making district in 
another part of the kingdom. 

The difficulty between the proprietors of the Pelsall Ironworks 
and sixty of their puddlers as to the use of physicked cinder as a 
fettling been settled to the evident satisfaction of the men, by 
the company consenting to allow the operatives £100 in settlement 
of all claims. 

It is made known by the ironworkers that Mr. J. Chamberlain, 
who is a candidate for election as member forthe borough of Birming- 
ham, has consented to act as one of the trustees of the Ironworkers’ 
Association. 

Mr. Thos. Ellwood Horton, who some time ago retired from 
the active management of the extensive Lilleshall Iron and Coal 
and Engineering Company, in yy has just received a pleas- 
ing expression of the goodwill of the principal officials of the 
company. Twenty-eight of them have presented that gentleman 
with a me testimonial consisting of a life-size portrait of 
his wife, and an address engrossed and illuminated on vellum. A 
gold bracelet set with an emerald, brillants and pearls, 
was also given to Mrs. Horton. The painting is intended 
as a companion portrait to that of Mr. Horton, a manifestation 
to Mrs. Horton of the esteem of Earl Granville and other 
members of the Lilleshall Company for herhusband. The address 
testifies to the “‘ unvarying kindness and courtesy with which Mr. 
Horton has ever treated all who have been brought in contact 
with him,” of his “‘ kind and benevolent disposition, strict impar- 
tiality, ever ready sympathy, and his able direction ” of the works, 
The subscribers also tender their ‘‘ sincere thanks to Mrs. Horton 
for the noble and amiable manner in which she has on all occasions 
seconded her husband’s efforts to promote the happiness and well- 
ag, Oe all the people in the district.” I may add that though 
Mr. Horton has retired from the active management of the Lille- 
shall Company, he still retains an important on the directo- 
ee — that Mr. J. anon who pe ae orton was at the 

of the engineering department of the company’s operations, 
is now the manager of the Lilleshall Company. 

A largely attended meeting of the creditors of Charles Yardley, 
ws on business at ley-heath as a chainmaker, and at the 
Ph colliery as an ironmaster, was held on Thursday of last 
week in Birmingham. Mr. Shakespeare, of West Bromwich, 
a for the debtor, and also for the creditors. The statement 
of affairs showed : Liabilities to unsecured creditors, £9639 19s. 4d. ; 
creditors fully secured, £17,204 5s.; estimated value of securities, 
£19,700 ; leaving a surplus to creditors partly secured of £2494 15s.; 
creditors fully secured, £8810 12s. 8d.; estimated value of securi- 
ties, £4100 15s.; deficiency, £4709 17s. 8d.; other liabilities, £50 ; 
liabilities on bills discounted, £8442 13s. 2d., of which it is ex 
that £2295 18s, 4d. will rank against the estate for dividend ; 
total unsecured d £16,695 15s. 4d. Assets: Stock-in-trade, 
£872 lis. 4d.; book debts, £1190 16s, 11d., estimated to produce 
£1008 8s, 5d.; cash in hand, £24 7s.; loose plant, tools, boats, 
horses, carts, &c., £863 11s. 10d.; household furniture and effects, 
£200; total, less creditors to be paid in full, £360 0s. 7d., 
£2608 18s. The debtor’s solicitor was not in a position to make 
any offer, and it was resolved to wind up the estate in liquidation. 

On Tuesday the creditors of Messrs. wick Brothers, a large 
firm of ironmongers, carrying on business in Birmi » who 
failed suddenly in May, met at the City Terminus Hotel, to receive 
the debtor’s statement. This showed liabilities £15,468, and 
assets £9546. A se ee of 8s. in the pound, payable in 

uarterly instalments of 2s., was offered. Upon the application of 

e representative of a creditor to the t of 4248 the meet- 
— adjourned in order to investigate the books of the firm. 

engineering and miscellaneous industries in and around 
Birmingham have not much improved in the past week in other 
than such season industries as the tin and ja Even in those 
the orders coming to hand, either from travellers or through the 
are below the average. The agricultural implement 
are doing a little more in the smaller and in horticultural tools ; 
but in leading there is very little doing, and much complaint 
a e exhibits intended for the show of the 
on the 19th of July, are being ed forward, and much interest 
is shown throughout the upon the question of novelties, 








however, considerable expectation that the 1876 sh 
Will be tistinguished Yor anythine eapeeally now : ” 





gran 
lines in that borough. 
The representatives recently appointed on behalf of 
ham and the neighbouring districts, to consider a scheme for an 
united district, under the Public Health have 
recently met at the town clerk’s office and elected erman 
Avery their chairman. They also appoin ttee 
— a scheme for debate by the general body of delegates. The 
i represented are Birmingham, Har- 
borne, Smethwick, West Bromwich, Balsall Heath, and King’ 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

THE general condition of the iron trade of this district continues 
most discouraging, and the complaints which I hear from all 
quarters are an indication that the depression is not confined to 
any one branch, but extends over every department connected 
with the manufacture or consumption of iron, Consumers who 
have been in the habit of buying hundreds of tons of iron at once, 
are now confining their purchases to small parcels of fifty and 
twenty tons, whilst the local blast furnace proprietors are putting 
down stocks freely, notwithstanding that they are only working 
half their plant, and were it not that aaliventes on old contracts 
have been repeatedly temporarily stopped, in consequence of the 
slackness of trade, they would at present have little or nothing on 
their books. 

There was only a dull market at the Manchester weekly m 
on Tuesday, the attendance of buyers being exceedingly small, an: 
the few purchases made of the most limited quantities, For 
iron there is very little demand, and forge qualities are quite 
a drug in the market. The nominal standard tati for the 
local brands show no alteration from last week, No. 3 foundry 
delivered into the Manchester district being quoted at 58s, 6d., and 
and No. 4 forge at 57s. 6d. per ton, but there is no business 
at these , the few offers which makers receive ig at con- 
siderably lower prices, and generally such as they are not at present 
prepared to accept. North country irons continue to be pushed in 
this market at very low prices by merchants who have considerable 
stocks on hand which they have not been able to place. Makers’ 

uotations for delivery here are about 54s, 6d. to 54s. ‘'d. per ton 

or No. 3 Middlesbrough foundry, and 52s. 9d. per ton, for No. 4 
forge ; but iron is being offered at 1s. to 1s. 6d. below these figures. 
‘rhe finished iron trade is also very depressed, and although in one 
or two cases it is reported that some fair orders have been received, 
forge proprietors as a rule have very little work on hand and there 
is a great deal of underselling to secure business. Nominally 

uotations are about £7 to £7 2s. 6d. for Middlesbrough ; £7 5s. 
‘or Lancashire ; and £7 7s. 6d, for Sheffield and Staffordshire bars 
delivered into this district; but how! nae specifications are offered 
a, < prices ey 4 adit a tales kouasel 

A new brand of pig iron of an extra quality i wi 
by the Wigan Coal and Iron Company. The new iron, which is 
branded “K, H. Messelmoun,” is made exclusively from the 
exceptionally pure ores obtained from their own mines in —, 
and is to be brought into competition with the high class cold blast 
irons now in the market, The iron is now being tried by several of 
the principal engineers and forge masters in this district, but I 
have pot yet heard the result of the experiments. 

The general depression in trade is being felt to a very serious 
extent by the railway companies, and unavoidable reductions in 
their staffs for working the traffic are being made in this district 
in 1 Thel d wear and tear of the plant is also very 
considerably reducing the / go moog for repairs and construction at the 
large railway works, and there is every probability that either a 
number of hands will have to be discharged or short time 
to at the extensive locomotive works at Crewe employing about 
7000 hands. 

In the coal trade business continues very flat, and alth the 
leading firms in the Manchester district generally maintain late 
rates, there is a deal of low selling in the market, and prices have 
certainly a downward tendency. For best coal for house fire pur- 
ae ere is now very little demand, and this class of fuel is 

coming a drug upon the market; manufacturing classes of fuel 
both for engine purposes and iron making are also in limited 
request, but fuel suitable for brickmaking and gas coals meet 
with a tolerably good demand. In the South and West Lanca- 
shire districts the pits continue working short time, or — 4 
just as they receive orders to take off the coal, and this w 
there is less work than usual being done, in consequence of the 
Newton races. Although mo stated reduction may be made in 
quotations when the reduced rate of wages come into force, there 
is little doubt that there will be a general easing down in prices, 
so far at least as the round coal is concerned. At present it 
prices average about as under :—Best Arley mine, 11s, 6d. to 3 
seconds, 9s, 6d. to 10s. 6d.; Pemberton four-feet, 9s. to 10s.; 
common coal, 7s. to 8s.; burgy, about 6s.; and slack, 3s, 9d. to 
4s. 6d. per ton; but sales of round coal, as a rule, run mostly on 
the lower quotations, The gas coal contracts which have been in 
the market are now being placed, but generally at prices about 
1s, per ton below those which have been quoted, and ranging from 
9s. — per ton for good screened Wigan gas coal at the pit’s 
mou 

In the shipping trade there is still very little doing, although 
this ought to be about the busiest season in the year. 

In one or two quarters there is talk of some opposition to the 
reduction of 15 per cent. of which the notices are now 
throughout South-West Lancashire, but beyond the usual two or 
three days’ stoppage, which appears to be inevitable whenever any, 
alteration of the rate of —— is made, there is no anticipation o 
any general interference with work. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been again no change of importance in the local iron 
trade during the past seven days, nor does it appear probable that 
any change for the better will be inaugurated until the autumn at 
the earliest. As soon as the harvest has been ripened and partially 

thered, it will be more clear what the general results to the 

armers is likely to be, and if the prospect be favourable the country 
shopkeepers and dealers may be roused into giving out orders 
which, even if of small individual proportions, may give trade in 
the manufacturing districts a most welcome stimulus, At present 
there are indications of a good harvest, and should these not be 
marred in the intervening period much good may result. Even at 
the present time the demand for agricultural implements, tools, 
and machines, is furnishing many local firms with the buik of the 
work they have in hand—the foreign orders being practically nil. 

In the iron trade the annual report of John Brown and Company, 
Limited, Atlas Steel and Ironworks, has been the caijest 
of conversation. The di say that, notwithstan the 
depressed state of the iron and steel trades, they are enabled to 
recommend a nypenee of the same rate of di 
10 per cent. i 
caused by contracts on the 

than could be 


higher obtained 
last report’thé directors referred to the 


svi an an, hee Sem heehee 
» they sa: a 

ble Mart 1, ade 
of meeting 
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the prices that can now be obtained are very low and 
almost unremunerative. New shafts are being sunk at the 
collieries for working the beg ef ge of coal, for which — 
deases have been in: year very le 
progress could be made with the <7 Beamish property, but 
the Carlist war having now termina the directors. have the 
advantage of their own source of supply for iron ore. The year’s 
fits are £80,549 19s. 3d., out of which—with £12,250 brought 
orward from the previous year—a dividend of ten per cent. is 
recommended, leaving £23,164 13s. 6d. to be carried forward. No 
addition is made to the reserve fund, which already amounts to 
£100,000. I need hardly remind your readers that John Brown 
and Co.’s establishment is the largest in England, and that it is, 
to a great extent—like the adjoining Cyclops Works—devoted to 
the manufacture of rails, and other railway requisites, and 
armour-plates, 

Ido it gather that any further steps have been taken by the 
leading local employers, in pursuance of their resolution recorded 
in my last week’s letter; but I understand that the proposed 
reduction will be aboutten per cent., and will be notified in the 
asual manner at once. The men will of a certainty object, but 
they cannot strike with any real prospects of successful resistance. 

In the file trade I am glad to be enabled to note that there are 
more orders in circulation than for many months previous, some 
of these favours being of very fair proportions. It is understood, 

however, that the prices at which these orders have been laced. 
are several rates per cent. under the quotations of the official list. 

Pig iron has not been altered in price nominally, but I hear of 
several small lots of both forge and foundry numbers having 
changed hands within the week at 1s. under the figures professedly 
current. ‘There is now more Derbyshire pig iron in the mar- 
ket than is required hereabouts, at 54s. to 57s. per ton for 
general brands, so that the makers of that district are pushing 
their surplus output into Staffordshire and Lancashire with 
much en and, as is related, with some measure of success. 
The two blast furnaces of Newton, Chambers, and Co., Thorn- 
cliffe Ironworks, Chapeltown, Sheffield, have been blown in again, 
after having been damped down for a period of eight weeks. The 
iron proves to be of a good quality, and is chiefly used for foundry 
uses on the premises. The firm has its own cooguneally ee 
ironstone close by, and has a limestone quarry near Buxton, besides 
seven or eight collieries adjoining the ironworks, There is still 
some ferment amongst the local miners. At Moanvers’ Main, 
Swaithe, and Edmunds’ Main, the men have declined to resume 
work on the terms of the recent settlement, and the questions-— 
chiefly ‘as to wedging payments—in dispute have now been 
referred to arbitration, Earl Fitzwilliam has given orders 
for his Low Stubbin pit to be reopened, after having been 
closed for about seventeen months owing to a strike of 
the men. At the Shirland Colliery of the South York- 
shire Miners’ Associations the men are again out on strike 
against the following list, which is interesting as showing what the 
union officials consider to be proper rates of payment. Black shale 
.quality—heading with bars, 4s. 8d. per yard, before 6s. 3d. per 

ard was given for the same work ; cutting, 2s. 24d. per yard, was 
3s 6d. per yard; ripping, 4s. per yard, was 7s. per yard ; south 
level. for af heading, 7s. offered, was 10s. 6d.; old cannel head- 
ing, 6s. per yard, was 8s. 10d.; timbering bars with props, 1s. 9d., 
was 2s. Ba. for cannel coal getting, 2s. 9d. per ton, was 4s, 4d. 
per ton ; best Silkstone coal, 2s. 7d. per ton, was 3s. 6.; common 
qualities, 2s, 5d. per ton, was 3s.; slack, 6d., was 1s. 2d.; Tupton 
coal, heading with bars, 4s. 6d., was 5s. per yard; cutting, 1s. 6d., 
was 1s. 6d.; bars with props, 1s. 9d., was 2s, 6d. per yard ; coal 
getting, 1s. 6d. per ton, was 2s. 6d. per ton. The miners decline 
these terms, me are out on strike once more against’ themselves, 

It is rumoured that the Derbyshire miners contemplate a com- 
plete succession from the South Yorkshire Union in order to unite 
themselves in a separate combination. 

The secretary of the West Yorkshire Miners’ Association, Mr. 
Pickard, has issued a circular to the miners in his district in rela- 
tion to the employers’ notice for a reduction of 12} per cent, in 
which he says they are “ on the eve of a terrible crisis,” and trusts 
they will not allow brute force to prevail at their meetings. He 
strongly advocates the concession being made, 








THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

THE condition of trade generally in the North of England has 
not sensibly changed since last week. At the market on Tuesday 
of this week there was a rather better inquiry for oe iron, 
but, as the apr offered by intending purchasers were too low to 
‘be acceptable to sellers, no business worth speaking of was trans- 
acted. Forge iron is not in great demand, and prices rather tend 
towards increased weakness, The majority of the pig iron makers 
on Tees-side continue to keep up production to its average limits, 
but it is now understood that some additional blast furnaces will 
shortly be blown out, in consequence of the inability of their 
owners to make ends meet. Iam informed by some of the prin- 
cipal ironmaking firms in Cleveland that it is now impossible to 
produce pig iron ata profit, no matter how favourable the con- 
ditions of manufacture may be, while a number of firms are 
anderstood to have suffered serious loss by keeping their furnaces 
in blast, awaiting the return of better times. 

The bankruptcy of Mr. R. Jaques, of the Richmond Ironworks, 
Stockton, which hes created a good deal of interest throughout the 
North of England, has entered upon a new phase. Atthe Stockton 
Police-court on Tuesday, a’ warrant was applied for and granted 
for his arrest on the ground of fradulent ptcy. Mr. Jaques 
has disappeared. 

There is little or no alteration to note in the finished iron trade. 
Complaints continue to be made of the extreme dulness of business, 
and the unfavourable pr set of the immediate future. There 
are very few rail orders in the market. Those that are in compe- 
tition are of such small extent that some of the largest firms do not 
consider them worth looking after. The competition of Wales 
continues to prevent work from coming to the North of England, 
one order for which several Cleveland firms competed having 
recently been placed as low as £5 15s. per ton. The same 
remarks apply ina Breyer way to the plate trade, which is show- 
ing unmistakeable s of declension. It is very difficult to get 
more than £7 5s. to £7 10s. for plates for shipbuilding p 
This isa figure which does not pay, although some firms are to 
get it rather than have their works standing. The Scotch plate 
makers have recently exhibited increased keenness in competin 
with Cleveland firms, and they have succeeded in ing severa 
orders for which North of England manufacturers had quoted with 


every assurance of success, A few of the plate-making firms in 
the latter district have more than a few weeks’ work on d, and 


some of them are apprehensive that within that time they will be 
compelled to close their works, or at any rate restrict their opera- 
tions to a very considerable extent. 

The wages question in the finished iron trade remains in 
statu quo. The secretary to the Amalgamated Ironworkers’ 
Association has sent out circulars to all the es in the North of 


dication of the wages question. She. suemaes ore. expected 
this week, and it is expected that the result will be that the appli- 
cation of the men will not be further proceeded with. The award 
Messrs. Mundella and | _ dated January last, 
ed the rate of wages for six months at 7s, 6d. per ton for 
and mill rates in ion; but power was given to 
either to come at the of three months and demand that 
the award be reconsidered. The men availed themselves of this 
liberty at the end of the quarter, although trade in the meantime 
had got much worse instead of better. But this seems to have 
been done rather as a matter of form, than with the judgment and 
deliberation demanded by such a serious step. 

The most serious and a subject now engaging attention 
in connection with the Durham coal trade is the pro, reduction 
of 15 per cent. in underground, and 10 cent, in aboveground 
labour, The employers accompanied this claim with an offer to 
submit it, as the two preceding claims had been, to open arbitra- 
tion ; but the men seem to that as they have hitherto failed 
to win a —a victory in going to arbitration, it is not a fair 
system, and they ought, therefore, to reject it. At all events, a 
meeting of the council of the Durham Miners’ Association was 
held on Saturday, when, 250 delegates voted in favour of not 
accepting arbitration, as against only 180 who voted in support of 
that principle. It follows, as a matter of course, that if the men 
as a whole, reject arbitration, they must come out on strike, and 
this is the danger now impending, and causing on all hands 
a serious amount of harm and en mfort. Before, however, 
a strike can take place, the question must be submit 
to the members of the association as a whole, who vote in their 
different lodges by ballot ; and this, in fact, is what the men are 
now doing. The result of the ballot will be disclosed on Saturday, 
and it is believed that although the vote of the council was adverse 
to arbitration, the men as a whole will be guided by wise councils, 
and refrain from engaging in a struggle which could only end in 
unparalleled disasters at a time when it would pay the majority of 
coalowners better to have their pits closed than to keep them open. 

The Northumberland coalowners have for some time past been 

considering the propriety of adopting the system now employed in 
South Wales for separating the coal from the small, and they 
have invited a deputation from the Miners’ Association to meet 
them on Saturday next, and consider whether that system should 
be adopted in the North of England. 
* Prices in the coal trade have var'ed very little for some weeks 
past. Steam coal is in rather better request, and the leading 
collieries in Northumberland are working pretty full time; but 
the demand for inferior qualities is extremely slow. Coking 
collieries are doing a fair business, both in Durham and North- 
umberland, but the prices are unremunerative, 

The failure of Mr. J. H. Garbutt, of Darlington, has seriously 
affected a number of firms in the North of England. The liabilities 
are estimated at £170,000, and the assets at £50,000. The bank 
rupt had formerly been engaged in the iron trade as owner of the 
Drinkfield ironworks, Darlington, but latterly had confined 
himself mainly to the coal trade. 

The riveters and helpers employed at the works of Richardson, 
Duck, and Co.; shipbuilders, Stockton, struck work a few days 
ago, and summonses were issued against thirty-five of them for com- 
pensation, but the cases were withdrawn on the men agreeing to 
resume work, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TuE iron trade has been utterly devoid of animation during the 
ast week. Home demands have been small, and foreign exports 
ell off to a considerable extent, although the prices have, in some 

inst: , been iderably reduced. The warrant market has 
been dull, and a slight reduction in the figures failed signally to 
induce purchases. On Friday forenoon business was done at 
57s. 74d. cash and fourteen days, and hardly anything was done 
in the afternoon. Business opened on Monday at 57s. 7}d. one 
month, and 57s. 6d. cash, and closed at the same figures, there 
being ne transactions reported in the afternoon, On Tuesday 
there was a fair business done at various dates at 57s. 6d. The 
warrant market was very idle on Wednesday, and continued so to- 
day (Thursday), there being little or no business reported. Closing 
prices are—buyers 57s. 6d. cash, sellers 57s. 74d. 

The demand for makers’ shipping brands has been limited, and 
in a number of cases fresh reductions in price have been made. 
Good marketable brands, No. 1, declined 6d., No. 3, 1s.; Gart- 
sherrie, No. 3, fell 6d.; Langloan, No. 3, fell 1s. 6d.; Canrbroe, 
No. 1, declined 1s., No. 3, 6d.; Monkland, No. 1, fell 6d., No. 3, 
1s.; Clyde, No. 1, declined 6d., No. 3, 1s.; Goven, No. 1, fell 6d., 
No. 3, 1s.; Calder, No. 1, declined 1s.; Dalmellington, No. 3, fell 
1s.; Shotts, No. 3, fell 1s.; and Kinneil, No. 1, declined 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 17th inst. amounted to 7626 tons, being 2704 less than 
in the previous week, and 3492 tons below those of the corre- 
sponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 5110 tons, being 1665 more than in the previous week, 
and showing an increase of 3075 tons as compared with the corre- 
sponding week of last year. : 

Malleable iron is generally in poor request. There is a fair 
inquiry for pipes, tubes, and machinery, but most other kinds of 
manufactured iron are neglected. The shipments from Glasgow 
last week embraced £8500 worth of machinery, £2500 castings, 
£8500 pipes and tubes, £1000 galvanised iron, £700 malleable iron, 
and £1200 miscellaneous. 

For manufacturing and domestic purposes the demand for coals 
continues dull, but the shipping inquiry has somewhat improved, 
and is expected to be better in. the course of a few weeks. Prices 
in the west are without alteration. In the eastern mining counties 
the home demand for coal of all kinds is limited, and prices so 
low that they are barely remunerative ; but the shipping trade is 
livelier, so that by this means the output at the collieries is pretty 
well carried off. 

The ironworkers at the works in Mid-Lanarkshire, including the 
Mossend, +e ngpme Milnwood, Dalziel, and Motherwell works, 
have now fully pted the reduction of wages recently intimated 
by their employers. The extent of the reduction varies according 
tothe former earnings of the men, from ‘1s, to 3s. 6d. per week. 
They made no resistance, as they evidently understood that from 
the present backward condition of the trade, it would have been 
quite useless, There was indeed a comparatively unimportant 
exception in the case of the Shears men at the Mossend Ironworks, 
who sought for and obtained a settlement of ‘‘ lying time ;” but 
after being idle for five days, they thought better of it and returned 
to work. The trade is still so k that it is feared it will, after 
all, be necessary to put a large proportion of the men on short 
time. 

At a meeting held at Burntisland a few days ago, the Fife and 
Clackmannan coalmasters had under consideration the relations 
between them and their workmen, arising out of the settlement 
arrived at ov the 19th April last, It will be remembered that at 
that time a dispute was averted by the employers agreeing to a 
compromise, whereby they contented themselves with a reduction 
of 74 per cent. in the men’s wages, instead of 15 percent. The 
allegation of the masters is now stated to be that the conditions 
of this asrangement are largely and systematically re by the 
colliers, who, in not a few instances, repudiate it 
The matter in dispute is that the men agreed to work at least 
eleven days a fortnight, which the employers say omy now fail 
to do, and the latter threaten that unless this condition is complied 
with, they will insist upon the 15 per cent. reduction. Mr. 
Henry Cook, the secretary of the Fife and Clackmannan Miners 

iation, points out that this difference has arisen on 
account of a misunderstanding. His explanation is that as to the 











England —s them to consider the question recently suggested 
by Mr. Mundella, of withdrawing their claim for a readju- 





number of days the masters and men are working under a distinct 
contract, entered into in November, 1874, by which it was pro- 


in | vided that every 


together. 


underground worker should, unless with reason 
able excuse, work not less than. five full days in each week: this 
contract, | was not under consideration at the conference 
when the settlement was arrived at in April. What was then 
orcemts en cn Pape ike tae Pate be vata 
more than five days per week, and rule was, at the request o 
the employers, swept away. Such an explanation can hardly be 
satisfactory to the mas who could have had no object in 
desiring the al ion of the ruie if the men were not wanted to 
work more than five days per week, and it is, therefore, likely we 
shall hear something more about this matter. 

The foremost ironmaster in Scotland, Mr. James Baird, of the 
firm of Messrs. William Baird and Company, of Gartsherrie, died 
at his residence of Cambusdoon, near Ayr, early on y 
morning, in his 74th year, after an illness extending over a 
fortnigh: t. Mr. Baird was the last survivor of eight hers, 
who were all connected with the firm, which is by far the 
largest, in- Scotland. _With .the money they made of their 
iron and coal works the Bairds purchased numerous estates 
throughout the country, and thus became large landed proprietors. 
Their iron and coal works extend over some of the richest mineral 
producing distticts of Lanark, Dumbarton, Stirling, and Ayr, and 
they are besides the owners of works in Cumberland. At their 
various iron and coal works about 10,000 men find employment, 
and they — nearly fifty blast furnacés, which produce between 
800 and tons of pig iron per day, besides malleable and other 
iron works: In 1873'Mr: Baird made a gift of £500,000 to the 
Established Church of Scotland for church extension and other 
purposes ; his previous and subsequent donations to that bod, 
amounted to tena of th ds of ds ; and he also spent muc’ 
money in the promotion of educational cbjects. The head of the 
great Gartsherrie firm is now Mr. Whitelaw, one of the members 
of Parliament for the city of Glasgow, and a nephew of the 
deceased. Mr. Baird represented the Falkirk Burghs in Parlia- 
ment for six years, from 1851 to 1857. 

‘A most important decision has just been given in the Court of 
Session by Lord Young, in the case of the Huntington Copper and 
Sulphur Company, Limited, against William Henderson, a former 
director. The pursuers sought to recover £10,000, which the 
defender, who is a chemical manufacturer, had received from the 
promoters of the pany as-promotion money. The pleas of the 
defender substantially resolved themselves into the statement that 
in consideration of the £10,000 in question he undertook to per- 
form a variety of services which stood altogether outside the 
duties of a director. The ground upon which his lordship. rested 
his decision was the simple and familiar rule of trust law—that a 
trustee shall not during the term of his office, without. the know- 
ledge and t of his tituents, make profit of his office or 
take any personal benefit from ‘his execution of it. His lordship 
therefore decided in’ favour of the pursuers, 

















WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

TaE great event of the week has been the formal starting of a 
pair of winding engines at the Great Western Colliery near Ponty- 
pridd. The event was celebrated on Thursday last in the presence 
of the directors and the chairman, Mr. Bryant, of Bristol. 


engines, 6ft. stroke, with 16ft, drums up to 22 for flat wire 
ropes, from a depth of 430 yards, They are arranged for drawin 
up two trams of about two tons net of large steam coal in about half- 
a-minute. The engines are made by Barker and Cope, engineers, 
Kidsgrove, Staffordshire, and are noticeable as being the largest 
yet erected in the valley, besides being areally good make, There 
are four large tubular boilers to supply the engine with steam, each 
30ft. long by 7ft., with two tubes on the Lancashire principle, and 
all the most approved steam and water connections. The whole 
reflect highly to the credit of Barker and Cope’s establishment. 

The engineers for the colliery are Messrs. Dobson, Brown, and 
Adams, who have so’e charge, and on the day of opening Mr. 
Brown was most active in showing and explaining all the speciali- 
ties, and in pointing out the prospects of the colliery. The leading 
feature is that it is now the nearest steam coal colliery to port of 
any in the South Wales basin. The fine large pit of Nixon 
atid Taylor’s colliery, now turning out close upon 500 tons a day, 
is six miles farther off. This pit, known as Ynysowen, is worked 
by double shift, and. is being opened out with unusual rapidity. 
The output of coal continues large, but there was a falling off in 
the sale last week of about ten thousand tons, and it ‘is noticeable 
that the deficiency was, in great part, to France. No coal but 
the Llantwit Mynydyslwyn, amongst the bituminous, and the 
Four Feet amongst the steam, seems to secure attention.» For 
these buyers are numerous, especially the latter, and large quantities 
are sent by shipboard, foreign, and by land to London and Liver- 
pool. A fear is entertained, and that pretty widely and strongly, that 
we have not seen the lowest price yet for ccal, and, consequently 
the lowest rate of wages, but I merely notice this and pass on. . If 
coalowners can manage to get a slight advance, or even retain pre- 
sent prices, it is most likely that no change in wages will take 
place, .The colliers.are working well, and the only meeting of any 
consequence this week has been at Mountain Ash, once the start- 
ing point of ferments. The object of the meeting -at that place 
was to get a See to wait upon the colliery managers in 
order to induce them to retain the 6d. levy at the several offices. 
This levy is to clear off the debt incurred by the working-men 
delegates in establishing the conciliation board. 

Several fatal colliery accidents have occurred this week, one at 
Aberdare, and the other in the Ogmore district, but the most dis- 
astrous was at Penarth, Cardiff, where an explosion occurred on 
Monday in one of the coal laden vessels on the point of starting 
foreign. She was laden with 1000 tons of steam coal, and it would 
appear that the hatches were kept down and the gas then being 
allowed to collect, the thoughtlessness of a sailor striking a match 
in the after hold completed the train and led to the catastrophe. 
Four men were killed and many others injured. ihe vessel is 
also much damaged, and the captain is amongst the wounded. 

The Newport street tramway is working well, and seems to give 
general satisfaction. The next improvement, and one much 
needed, and not, it is suggested in an engineering sense, difficult, 
is to have a central railway station. 

The Great Western and the Taff Vale are decided upon doing so 
for the benefit of Cardiff and the colliery (districts, and the plan 
proposed is one of the most feasible and inexpensive I could have 
imagined. 

The iron trade continues dull. There was a hope entertained 
last week that the firmer tone of the northern iron markets would 
have communicated a healthier influence to the Welsh trade, but 
it has not yet been felt. 

A large shipment of rails for Calcutta took place last week. 

Mr. De Bergue, at Cardiff, is busy with boilers and ‘plates, but 
the Anchor Works at Pentyrch are still idle. 

Tin plates are still receding, and quotations are holding for 
ordinary plates at 18s. The idea in Wales is thata large sale 
might be effected in India if some enterprising speculator took the 
matter in hand. 

Coke is firm and the demand good. 








ee ‘ saan ef the Pare t ‘fies te a fire broke out in 
e e-house of the 0 ompany, near - 
worth station, on the Leicester and Burton branch of the Midi 
Railway, and in a short time the place was completely gutted. 
The fire is to have been caused by friction of inery. 
It communicated with the gear connected with the winding-up 
shaft, the wire of which was soon burnt through. Nearly 
100 colliers at work in the pit were consequently without means of 





egress, but effectual steps were at once taken to erect temporary 
head gear to bring them up. No fatality occurred. 


The engines are a pair of 40in. cylinder horizontal winding — 
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Tue only remaining exhibit relating to the history of 
the steam engine which we have to notice is Stephenson’s 
Rocket, an engraving of which we give below. It 
is hardly oe te say that the prize of £500 offered 
by the directors of the Liverpool and Manchester Railway 


in 1829, was awarded to thisengine. It has been well and 
truly said that the ages of faith are past and gone. If by 
faith is meant credulity, so much the better; and however 
willing, nay, anxious, we may be to believe in the authen- 
ticity of relics, owing to a somewhat exalted feeling of 
reverence for the past, we cannot shut our eyes to 
facts. We recollect being very much struck by the 
remark of a critic in the 7vmes for January 2lst, 
1865, in the course of an article on “ Patriarchal 
Engines at South Kensington,” to the effect that the 
general appearance of the Rocket was not very 
different to that of a locomotive of the present day. 
At that time we were only familiar with the 
appearance of the Rocket as given in contemporar 
works, such as Wood’s Practical Treatise on Rail- 
roads and the Mechanics’ Mugazine of the day. It 
was a matter of astonishment to us how such a 
remark could possibly bave been made by anyone 
who had the use of his eyes; but a very cursory 
examination of the engine itself shows how the 
mistake arose, for it is abundantly clear that the 
Rocket illustrated in the present number is a very 
different machine from the Rocket which ran on the 
Liverpool and Manchester Railway in 1829. The 
old engine has, in truth, been subjected to a very 
extensive series of “restorations,” and it is our firm 
‘belief that very little of the original work remains. 
When the Institution of Mechanical Engineers met 
in Newcastle in 1858, the members paid a visit to 
Messrs. ge gna works, and, on inquiry being 
made for the Rocket, it was stated that so many 
parts were wanting that to make a complete engine 
of it a large portion would have to be made 
anew. The boiler, ora portion of it, together with 
some of the gearing, was stowed away in one of the 
yards, but if our information be correct, there was 
nothing like a perfect machine. According to the 
drawing in the Mechanics’ Magazinefor Oct. 24th, 1829 
(see cut), the cylinders were placed at an angle of 
about 45 deg., and the valve gear is altogether diffe- 
rentfrom that ofthe engine nowatSouth Kensington. In the 
original there was no smoke-box—that now on is manifestly 
a subsequent addition, if the dimensions given in a later 
rows of this article be correct—and the chimney started 
rom the end of the boiler, instead of from the top of the 
smoke-box, as is now the practice. The framing which 





carries the cylinders is all recent, and very recent, too, w® 
think. The driving-wheel is obviously of a very modern 
type, io the sh age Page byrne article above referred 
to, not being aware of this, took the opportunity to enlarge 
“ the fact that Stephenson pe used wood for his 
wheels, The connecting-rod has been restored in wood. 
It is not at all unlikely that the original drawings of the 
Rocket are still in existence at Messrs. Stephenson’s works 
at Newcastle, and it would be a matter of some interest to 





know whether this is the case. The fact, however, of the 


pipe on the under side, communicating with the boiler 

supplies it with water; and another pipe at the top allows 
the steam to pass off into the boiler. The upper half of 
the boiler is used as a reservoir for steam, the lower half 
being kept filled with water. Through the latter part of 
the boiler copper tubes reach from one end of the boiler to 
the other, being open to the fire-box at one end and to the 
chimney at the other. In the boiler of the Rocket there 
were twenty-five tubes 3in. in diameter. The cylinders 
were placed one on each side of the boiler, and worked one 
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restored Rocket being so strikingly unlike the Rocket as | pair of wheels only. They were 8in. in diameter, with a 
depicted in contemporary works, rather militates against 
this suggestion. The machine is described by Wood as 
follows:—“ The boiler is cylindrical with flat ends, 6ft. 
long and 3ft. 4in, diameter. To one end of the boiler is 








THE ROCKET IN 1829. 


attached a square box or furnace 3ft. long by 2ft. broad, 


and about 3ft. deep ; at the bottom of this box the fire- 
bars are placed, and it is entirely surrounded by a casing, 
except at the bottom and on the side next the boiler, 
leaving a 8) of about 3in. between this casing and the 


furnace, which space is kept constantly filled with water; a | 


stroke of 16in. ; diameter of large wheels, 4ft. 83in.” As 
our illustration is drawn to scale it is possible to compare 
the dimensions of some parts of the present Rocket with 
those of the- original machine. 

It would be very desirable to ascertain something 
of the history of the prize locomotive subsequent to 
the period when it ceased running on the Liverpool 
and Manchester Railway. We have heard it said 
that the Rocket into the hands of Messrs, 
Thompson, of Kirkhouse Colliery, near Carlisle, 
where it was employed in et coal on the 
railway belonging to that firm. e do not, how- 
ever, state this as & itive fact. We have 
referred in a former article to the want of interest 
displayed by the Patent-office Museum authorities 
in the collection under their charge, and the 
time of the new Curator could hardiy be more 
usefully employed than in collecting and recording 
all the known facts relating to the Rocket and the 
Sanspareil, both of which are the property of the 
Commissioners of Patents. The latter engine, we 
may remark, was at work up to about 1864 at a 
colliery near Chorley, where it was employed as a 
winding engine. A suggestion was made in these 
columns some years ago—vol. xvi. g 39 — that 
steps should be taken to obtain the Novelty, the 
third of the Rainhill competing engines. Where 
the Novelty is now we are unable to say; nor, 
indeed, are we certain that it is still in existence. 
This engine was not far behind in the race—so 
much 80, indeed, that the Liverpool Mercury of the 
day says that “the grand prize of public opinion is 
the one which has been gained by Messrs. Braith- 
waite and Ericsson for their decided improvements 
in the arrangements, the safety, simplicity, and 
the smoothness and steadiness of a locomotive 
engine; and however imperfect the present works 
of the machine may be, it is beyond a doubt—and 
we believe we speak the opinion of nine-tenths of 
the engineers and scientific men now in Liverpool—that 
it is the principle and arrangement of this London engine 
which will be followed in the construction of all future 
locomotives.” The verdict of posterity has not justified 
this prophecy. 

The subject of the Rainhill experiments is one which 
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never seems to lose its freshness, and as contemporary 
accounts of occurrences are always valuable, it may 
be well to note that the Mechanics’ Magazine for October, 
1829, contains a full report of these trials. Whether 
worth was an unknown man at the time or not we 
cannot say, but his name appears re y as “ Ack- 
worth,” and even in the index to the volume above referred 
to the error is not corrected. We might, perhaps, be 
expected on this occasion to say something about the 
invention of the blast-pipe, but that controversy has, in 
our opinion, been long ago exhausted. Readers who have 
been with us from the establishment of this journal may 
possibly recollect the furious controversy which raged upon 
this question in. our second volume. It began in July, 
1857, and was continued in almost every number until 
October of the same year. Each correspondent was allowed 
to “have his fling ”—so much so, indeed, that it was said 
that the race of 1829 was being run over again in the 
columns of Toe Encinger. Those who are interested in 
the question may refer with advantage to the letters we 
ublished at that time. They contain a mass of curious 
ut, we must add, excessively oe particulars. 
In our issue of October 23 we attempted, but not very 
successfully, to sum up the controversy. On the general 
question of the history of the locomotive some infor- 
mation will be found in our sixteenth volume, previously 
cited. 

The Patent-office Museum and the South Kensington 
Museum have contributed several fine models of steam 
engines which are useful for purposes of comparison. What 
a contrast, for instance, between Symington’s engine and 
the splendid model of the engines of the turret-ship 
Monarch (No. 2152), built by Humphrys and Tennant in 
1868! We may also refer to the model of the engines 
of the Great Eastern, contributed by the Commissioners 
of Patents from their Museum. And again, what progress 
was made in the half century intervening between Bell’s 
Comet (No. 2148) and the Holyhead and Kingstown mail 
steamer Leinster (No. 2159). 

The Exhibition contains several memorials of James Watt, 
consisting mainly of a collection of models from Soho. Few, 
if any of them, are dated, and as the chief interest which 
they possess is due to the fact that they are associated with 
a great name, they will appropriately form the subject of 
a separate article. The models of Watt’s various plans for 
converting rotary into rectilinear motion, made during the 
time that the crank had been locked up in consequence of 
Pickard’s fraudulent patent, form perhaps an exception. 
wie d shall, however, be described in the article promised 
above. 








THE CENTENNIAL EXHIBITION, 
(From our own Correspondent.) 
PHILADELPHIA, June 9, 1876. 

Tur principal attraction in Machinery Hall during this week 
has been the arrival and unloading of the Krupp cannon and 
carriage, The weight of the former is about 57 tons; the dia- 
meter of the bore is nearly 14in., and the length over all slightly 
exceeds 26ft, The traversing bed for the carriage weighs 26 tons, 
and the carriage itself about 15 tons. The projectile weighs 
1100 Ib. and is said to be able to penetrate an armour plate 
24in. thick at a distance of two miles, The crane used for 
unshipping the gun and carriage was brought from Essen for the 
purpose. It consists of two lattice standards connected by a 
lattice girder ; one standard is placed on each side uf the railway 
truck, and the weight suspended by blocks and chains from the 
centre of the lattice girder, when the truck is removed and the 
article lowered on to the floor. This crane has a very light appear- 
ance, and does not appear to be calculated to support the heavy 
strains to which it is subjected ; it is formed entirely of cast steel, 
angle iron, and bars, the former measuring 3in. by din., these are 
4in. thick at the centre, tapering to jin. at the edge. 

At the weekly conversazione of the American Society of Mining 
Engineers, which was held on the Ist inst., most of the leading 
American and foreign mining and civil engineers who are visiting 
the Exhibition were present, and Mr. Isaac Lowthian Bell 
delivered an informal address which was very well received. 
After apologising for the informaiity of his remarks, he proceeded 
to allude to the fact that although England had been the 
pioneer in all the great improvements in the manufacture of 
steel and iron, this had been accomplished without any combined 
attempt to impart scientific instruction in metallurgical pro- 
cesses, and was one of the last countries to form an iron and 
steel institution. Mr, Bell also claimed for England priority in 
the institution of international exhibitions, and expatiated on 
the advantages to be derived from them ; he also referred to the 
fact that times of depression in trade, such as the world generally 
is now suffering from, are beneficial to science, insomuch that 
they enable manufacturers to pay more attention to processes, 
and effect economies in production, which they have neither the 
time nor the inclination to attend to in periods of great demand. 
Mr. Bell concluded his short but interesting address by describing 
some of the recent improvements in the manufacture of iron, 
and of the great but comparatively unrecognised benefits which 
the iron industry conferred on humanity. 

Universal regret has been expressed by the English exhibitors 
in Machinery Hall at the sudden death of Mr. Ernest E. Cooper, 
the courteous assistant of Mr. Cundall, the executive officer of 
the British Commission in the machinery department. Mr. 
Cooper was a young man of great promise, and the son of Mr. 
Cooper, of Cooper and Holt, Bunhill-row, London, who contri- 
buted the furniture for the British head-quarters ; he was engaged 
ina similar capacity at the Vienna Exhibition, and the experience 
he had gained there proved of great service in Philadelphia. 
Personally, I am indebted to Mr. Cooper for much valuable 
asssistance and information, and deeply deplore his untimely 
death, which occurred on the morning of the Ist inst, after a 
brief attack of typhoid fever. 

The city has been crowded during the past few days, owing to 
a grand convention of freemasons, many thousands of whom 
took part in a grand semi-military display on the Ist, and the 
Exhibition has been enlivened by a large number of the fraternity, 
avho appear in most gorgeous uniforms, swords, and plumed 
eocked hats, somewhat resembling those of French general 
officers. Walnut-street was almost impassible, owing to the 
founds of the various commanderies—as the lodges are called 
—hflaying in front of the hotels. 

I have at last discovered a real novelty in the Exhibition, and 
sit isone of the very few startling things that this great collection 
of machinery does contain. I refer to Stow’s flexible power 


transmitter or shaft. It consists of a flexible shaft or cable com- 





posed of a succession of layers of steel wire, laid spirally, each 
layer. running in an opposite direction to the preceding one. 
The shafts are made from jin. to l}in. in diameter, but pre- 
parations are being made to manufacture them of increased 
dimensions. The cable or shaft runs in a sleeve or sheath of 
coiled wire, the smallest sizes being covered with linen or silk, 
the largest with leather. The object of this sheath, which is of 
considerably diameter than the shaft, is to protect it from 
injury or catching any loose articles, but also to prevent the 
operator from bending the shaft at too acute an angle, which 
might injure it. A sheave or pulley is driven from the counter- 
shaft by a round plaited leather belt or rope, and is provided 
with a hook to enable it to be attached in any desired position. 
The sheath of the shaft is attached to the frame of the pulley, 
and the end of the shaft is furnished with a three-quarter round 
iron bar, which slides in the centre of the pulley, which is made 
to correspond with it. The object of this arrangement is to 
provide for the varying lengths of the shaft as it is bent, the 
iron bar sliding freely in the pulley, and yet from its shape 
always transmitting the power from the pulley to the shaft. 
An auger, drill, or any description of rotating tool, is attached 
to the other end of the flexible shaft, or a coupling can be used 
to connect it with the bevel gear of a portable drill. A large 
number of the smallest of these shafts or transmitters have 
been made for dental surgeons, and are driven by the foot of the 
dentist for the purpose of drilling teeth. They are also employed 
for turning emery wheels and brushes for hairdressers, and also 
for cleaning horses. The largest yet made has been used at the 
Baldwin Locomotive Works in this city for twelve months for 
drilling castings. A simple clutch is fixed to the tool-holding 
end of the shaft, by which the rotation of the tool can be stopped 
without arresting the speed of the shaft. This was a necessary 
adjunct to the invention, as the operator may be working at a 
considerable distance from the countershafts, and unable to shift 
the belt from the fast to the loose pulley. The shafts are made 
in lengths of from 8ft. to 18ft., the length increasing in pro- 
portion to the diameter, and great difficulties had to be over- 
come in manufacturing them. The cost of shafts from 3ft. to 
8ft. long ranges from 30 to 150 dols., with the pulley and tool- 
holder. Power is transmitted to considerable distances by 
means of ropes running through angle pulleys provided with 
hooks. Some holes were drilled with this tool in cast iron 
wheels exhibited by Mr. Hamilton, to which I have previously 
referred, at a distance of 60ft. from the countershafts. 

~. With reference to the main building and machinery hall, I 
should state that the roofs of both are formed of boarding 
covered with sheets of tin soldered together, forming a light and 
cheap roof, and one very generally adopted in this country, 
where slates are very expensive. It is important to notice this 
fact, because the trusses are not constructed to bear the weight 
of a heavy roof. I regret to add that the main building is by 
no means water-tight, and exhibitors display great activity in 
covering up their goods in wet weather, and the showers here 
are of tropical intensity, and come on with great rapidity. In 
this respect the roof is almost as bad as the great dome at 
Vienna. 

In my last I described a couple of rather novel railway wheels. 
Another and, in my opinion, a superior method of combining 
steel tires with cast iron wheels, is that patented and exhibited 
by Messrs. Sax and Kears, of Pittstown. The steel tire is curved 
on the inside to form a key for the body of the wheel, and is 
heated to a cherry red heat ; it is then placed in the mould, and 
the body of the wheel cast in the usual way. The advantages 
claimed for this form of wheel are—the absence of all fastenings 
to hold the tire, that the tire can be worn and turned down 
until all the steel is worn out, without any danger of it bursting 
and flying off, as it is not under tension, as is the case with a 
tire which has been shrunk on ; the same argument applies to 
the action of frost, which has a tendency to burst a shrunk tire, 
and if the wheel is broken into pieces, each part of the tire 
adheres firmly to the wheel, thus proving the strength of the 
attachment. There is no chilling or annealing process connected 
with the manufacture of these wheels, and they are consequently 
free from the defects of the chilled wheel. A very much harder 
description of steel can be used for the tires than can be employed 
in ordinary wheels, and some specimens made under Saxe and 
Kears’ patent are exhibited by the Washburn Car-wheel Com- 
pany, of Hartford, Con., which have run 456,982 miles, A state- 
ment made by Mr. W. E. Chamberlain, the car master of the 
Boston and Albany Railroad, shows that the average distance 
run by each of 2°204 chilled iron wheels was 33,815 miles, the 
greatest distance run by any one of these wheels being 97,324 
miles, while two hundred and seventy cast iron wheels with steel 
tires have run an average distance of over 142,282 miles without 
being turned, and are still running. The American Paper Car 
Wheel Manufacturing Company, of Hudson, New York, make 
wheels with steel tires of a T-shaped cross section; the body of 
the wheel between the nave and the tire is composed of com- 
pressed paper, and two iron plates are bolted on to the sides of 
the wheel, the bolts passing through the projecting rib of the 
tire. The objection to these wheels is their cost, which is about 
double that of ordinary ones. ; 

The Hamilton Steeled Wheel Company, of Philadelphia, show 
some excellent specimens of wheels cast from cheap qualities of 
anthracite iron by Hamilton’s patent process, The quality of 
the material produced under this process leaves nothing to be 
desired, and admirable specimens are exhibited which have been 
subjected to severe tests. 

A single frame steam hammer, of which I send you an illustra- 
tion, with the ram and guides set diagonally to the frames, is 
rather an uncommon arrangement, which may be useful for some 
purposes, 

The portable drilling machines by Messrs. Thorne, De Haven, 
and Co., of Philadelphia, are exceedingly well worthy of notice. 
The object of these machines is to enable the drill to be taken 
to the article to be drilled, and being there driven by power, and 
thus obviating the use of the hand ratchet brace, or of con- 
veying a heavy forging or casting to a fixed drilling machine. 
The drills are made of four sizes, No. 1 drilling a hole up to 
lin. in diameter, and No, 4 a hole 8in. in diameter. The weight 
of these machines ranges from'125 lb. to 390 lb. The smallest 
tool has a feed of Gin. for the spindle ; the post has 5in. vertical 
adjustment ; the arm is moved in and out by a screw, and 
rotated by a worm and tangent-wheel, giving a convenient and 
delicate adjustment to the drill. With one setting it will drill 
anywhere over a surface of 33in. outside diameter, and 1lin. 
inside diameter ; the spindle can be set to any angle—up to 30 
deg.—with the base ; the post can be held in the split bearing 
on the side for drilling parallel with the base. The capabilities 
of these tools vary according to size ; the largest has a spindle 
with 13in. automatic feed; the post has 6in. vertical adjust- 
ment. With one setting it will drill anywhere over a surface 
56in. outside and 16in. inside diameter. The most important 
part of the invention, however, consists in the mode of conveying 
the power to the tool, which is clearly shown in the illustration. 
The operation of the machine is as follows :—The counter, hanger 
is bolted to the ceiling or other convenient place, and receives 





power from the “line shaft” by a flat belt on the fast and loose 

eys. The frame carrying the “idlers” rotates on a hollow 
stud, through which the round belt or rope passes to the grooved 
driving pulley. The rotation of this frame permits the belt to 
be led to the drilling machine in any direction, radially, from 
the hanger, while the rise and fall of the weighted “idler” 
permits it to be led to any point within the scope of this rise 
and fall—say, ten to fifteen feet or more. By inserting sections 
of belt, by means of the hook couplings, any distance can be 
reached. The base of the drilling machine is intended to be 
bolted or clamped to the piece to be drilled. The height of the 
post can be adjusted to suit the different lengths of drills and 
chucks used in the spindle. The radial slotted arm is fastened 
to.the post by the stud and nut ; the position of the drill being 
adjusted by the screw which travels the arm, and the worm and 
tangent-wheel which rotates it on the post. When it is required 
to drill parallel with the base, the post is held by the clamp 
bearing on the side of the base. There is a shoulder turned on 
the bottom of the ball on the gear frame, and a half collar fitted 
to it and bolted on the arm ; this keeps the spindle square with 
the base. When this half collar is removed, the spindle can be 
set to an angle in any direction. When the drilling machine is 
not being used onthe floor, it serves the purpose of a bench 
drill press. These portable drills are extensively used in America, 
and I have no doubt that they will soon become very popular in 
England when they are properly introduced there, 

A. H. Merriman’s patent power punching press is fitted with 
an adjustment which is rather novel. This adjustment, whose 
parts are represented on the right of cut, is all made of steel. 
No. 1 goes on the wrist, No. 5, with a knuckle joint on one end, 
is attached to the slide or gate. No. 3 is a central sleeve which 
Nos. 1 and 5 screw into with a right and left-handthread. Nos, 2 
and 4 are two binding nuts which screw on the outside of the 
above sleeve on each end. The sleeve is slit into four sections 
at the ends, and when these binding nuts are screwed on, the 
outside being tapering, these nuts clasp the whole firmly together. 
To adjust the punch the actuating bar is placed in the holes 
shown in the centre of the sleeve, and by turning the bar either 
way the punch can be adjusted with the greatest nicety. In 
setting dies there is no necessity for throwing off the belt or 
stopping the balance wheel. A wrench is shown at the top of 
the cut, by applying which to the nut on the front end of the 
shaft, the slide and punch can be moved up or down. The lower 
end of the pitman is hinged immediately over the punch shank, 
and when at work the position of the pitman is nearly on a 
direct line with the motion of the punch, thus exerting all its 
force upon the work. The head of the press is bored out the 
whole length, thus avoiding the liability of sand getting into the 
joints, and giving a long bearing surface to the shaft. By the 
arrangement of the clutch at the back of the press the wheel is 
always running, but the die is only moved when the treadle is 
depressed ; by this contrivance fast and loose pulleys are dis- 
pensed with, and the momentum of the heavy fly-wheel is not 
checked. 

Mr. G. C. Howard shows a miscellaneous collection of ingeni- 
ous tools, which are not exhibited to advantage. A worm and 
wheel hoisting machine will lift from 1001b. to 20 tons, and is 
furnished with automatic stops, which arrest the motion at both 
limits of the hoist. A grindstone has a revolving cutter for 
keeping the face of the stone true. A patent rotary perforating 
machine for perforating postage stamps, tickets, &c., is much 
more simple than the ordinary perforating machines, but re- 
requires very accurate workmanship. The dies are fixed in the 
periphery of wheels, which can be set at any required distance 
apart on the shaft, and work into corresponding holes in the 
peripheries of other wheels mounted on a shaft below; the 
apparatus is driven by power, with friction gear for stopping or 
starting. A vertical perforator, driven by the foot, is used for 
cards or paper when a continuous line of perforations is not re- 
quired. A cloth-lapping machine is used for winding cloth or 
uther material on to rollers of any desired shape, and the quantity 
rolled is accurately measured at the same time. <A very neat 
arrangement is shown for applying power to sewing machines or 
other light class of tools. The power is conveyed by belting in 
the usual way to a countershaft fixed in the floor, and the con- 
nection between the countershaft and the machine is effected by 
friction, so arranged that any desired speed may be obtained by 
simply varying the pressure of the foot upon the treadle. Mr. 
Howard also exhibits some simple and powerful presses for the 
manufacture of hats, and I regret that he has not sent one of his 
elevators or hoists, as he has a considerable reputation for the 
manufacture of these articles, more especially for business 
purposes. 

The atmospheric gas engines on Langen and Otto's principle, 
exhibited in the Germav section by the Gas Motor Factory of 
Denby, have attracted a great deal of attention, as these engines 
are quite unknown in this country. In the American ‘section, 
however, is another description of gas engine, which is, I believe, 
as little known in England as the Langen and Otto engines are 
here, This is called Brayton’s hydrocarbon engine, or ready 
motor. Mr. Brayton avoids the use of an explosive, which is the 
main feature in the Langen and Otto engine, and also one of the 
principal objections to that system, and he has adopted the follow- 
ing principles:—(1) Maintaining a limited quantity of gaseous 
mixture, under considerable but uniform pressure, in a reservoir; 
(2) introducing a jet of the mixture while in the act of changing 
its volume from ignition into a cylinder in which its expansive 
force, supported by the reservoir pressure, acts upon a movable 
piston. To carry out these principles there were necessary—(1) a 
pumping engine for condensing air and gas; (2) a reservoir for 
containing these agents of force; (3) a cylinder and working 
piston; (4) suitable automatic valve gear; (5) a flame-intercep- 
tor, whose office it was to maintain a living torch within the 
cylinder, and prevent firing the gaseous mixture in the reservoir. 
Careful tests of such an engine were made by Professor R. H. 
Thurston and Mr, R, H. Buel, and show that with this system 
combustion is not explosive, indicator-diagrams showing the 
pressure to be exerted and maintained precisely as in a steam 
engine. While the tests by Professor Jenny, of Vienna, showed 
the Otto and Langen engine to consume 38°10 cubic feet of gas 
per horse-power per hour, and the Lenoir and the Hugon have 
been rated at from 70 to 95 cubic feet, the Brayton gas engine 
used but 32°06 cubic feet. This increased economy could not 
result solely from improved workmanship, but is evidently the 
result of the application of the principle of maintaining and 
using a steady pressure in a reservoir corresponding in action 
to the boiler of a steam engine. But it has been from the use 
of crude petroleum instead of gas that the advantages of this 
engine have beev recognised, and that the heavier distillates of 
this material would furnish the most economical source of 
motive power. The engine consists of a working cylinder, an 
air compressing pump, an air reservoir, and an oil pump, and its 
action may be thus briefly described :—The oil pump feeds a few 
drops of liquid fuel into an annular chamber containing felt; here 
the hydrocarbon encounters a blast of compressed air, by which 
it is vaporised. The mingled air and vapour are forced in proper 
proportion through the felt into the cylinder, and are there 
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ignited and burnt expansively, actuating the piston in the usual 
poser At the end of the stroke the compressed air inlet is 
closed and the exhaust valve opened, and the return stroke of 
the piston empties the cylinder of the products of combustion, 
and also compresses sufficient air to vaporise by means of the 
air pump the next charge of oil. The cutting off of the air 
supply at the end of the stroke extinguishes the main flame, but 
a gas-jet. under pressure always burning lights each charge of 
oil. It is claimed that one gallon of crude petroleum produces 
one horse-puwer for ten hours, at a cost in recs SiR of ten 
cents—about fivepence. The cylinder is surrounded by a water- 
jacket, through which water is constantly circulating to reduce 
the temperature of the cylinder, in which combustion is going 


on continuously. Mr. Brayton exhibits two engines, one larger | P 


than the other. The drawing shows the construction of the 
smaller engine, which is single-acting, A is the working cylinder 
of the engine, which is jacketed by a water cylinder. B is an 
air pump actuated by the working cylinder, and employed to 
com air into the two reservoirs C C, constituting the base 
of frame. D is a pump, which supplies the petroleum or 
other suitable fuel, as fast as it is needed for combustion. The 
other engine is double-acting, and is furnished with a beam, the 
column carrying the beam centre being employed as the reservoir 
for water. The air pump is also double-acting, and is placed 
over the motive or working cylinder; the latter having a 
diameter of 10in. and 15in. stroke. The engine is constructed 
to stand a pressure of 100 lb. on the square inch, and to make 
200 revolutions per minute. The oil reservoir is formed in the 
frame supporting the crank shaft; but if the use of a reservoir 
of oil is objected to, the oil pump can draw its supply through 
a pipe from an oil tank placed at any convenient distance. This 
is now being done with the engines exhibited, as the authorities 
objected to cans of crude petroleum being brought into the 
building. The great economy of this engine is due to the fact 
that one volume of crude oil can be burnt with twenty-five 
volumes of highly compressed air. But I fancy that one objection 
to its durability and general adoption lies in the fact that the 
cylinder is practically a furnace, and if it is allowed to get over- 
heated through deficiency of circulating water, or the neglect of 
the attendant, the intense heat of the combustion, which is con- 
tinually taking place in the cylinder, will soon destroy its surface 
and the packing of the glands, and cause great leakage to take 
place; but I think the system is well worthy of a trial. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 


VENTILATION, 


Sir,—As you have lately admitted some letters to your columns 
on the above subject, you will perhaps not object to receive a 
description of a successful experiment which I made some three 
years ago. In the basement of the house stands a stove, fed with 
coke at the top—a kind very common, and in use many years—the 
stove pipe passes through an iron plate in the hall floor and rises 
up the well staircase and through the root. There is no novelty in 
this, and a stove so fixed would simply warm the air already in the 
house ; but I fixed around the stove a sheet iron drum, communi- 
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cating with the outer air by a 4in. pipe, and with the hall above by. 
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another pipe external to, and concentric with, the chimney. The: 


result is that the air in the drum is heated and rises by its reduced 
gravity through the annular space between the two pipes, into the 
hall and staircase, fresh air flowing in from the outside to fill its 
place. 

The ee answers perfectly, but in practice might be made 
more sightly. The economy is great, as nearly all the heat is 
effective, for the stove pipe is nearly cold at the top floor. I believe 
that this is the true principle of heating and ventilating. 

June 15th, JAMES VOGAN, 





WATER TUBE BOILERS. 


S1r,—Noticing the illustrations of the various marine water tube 
boilers, particulars of which were mentioned by Mr. Flannery at 
the Institution of Naval Architects, I beg to bring to your notice 
a sketch of a water tube boiler for marine , which, as far 
as I can see, obviates most of the defects pertaining to most of the 
water tube boilers which were mentioned by Mr. Flannery. As 
you will see, the boiler has five top and bottom horizontal tubes, 
connected by a series of upright conical tubes, and leaving a space 
of about 6in. between oe set of tubes, I have chosen to place 
these tubes apart, so that they can be inspected more easily. The 
diameter of the top and bottom horizontal tubes is 18in,, and the 
conical tubes ting them are 12in. diameter at the top and 
9in. diameter at the bott It will be seen that there is nothing 
in these tubes to hinder the ascent of the steam from the water as 
quickly as it is generated, and that is one very important point 
cennected with water tube boilers. A set of four collecting pipes for 
the steam on the top of these tubes conducts the steam to the super- 
heater, 2ft. diameter, where the steam is partially superheated before 
being drawn off for the engine. One important feature of the 
boiler will be seen in the front section, where the top and bottom 
horizontal tubes through the furnaces, and are connected by 
a set of upright tubes at each end, 9in, diameter, and which are 
for the eee meee of prom the circulation of the water at each end 
of the tal tubes, is is a feature that seems to be absent 
from nearly all the water tube boilers yet brought out. The feed 








pipe from the pump islet into these upright tubes, which are 
prolonged under the bottom horizontal tubes, and rest on the 
irders on the bottom of the vessel which supports the boiler. 
ese prolongations of the outer tubes form the sides of the 
furnaces, the spaces between them being filled in with brickwork, 
and the divisions between the furnaces are also formed by a similar 
set of tubes, marked A A, &c, These tubes also serve for the 
accumulation of any deposit in the boiler, which deposit can 
be blown out by cocks placed at the bottom of the tubes. 
The conical tubes are pl so as to break up the flame, and baffle 
lates are placed at top and bottom for the same ———. It will 
seen that the outer shape of the boiler is very similar to that of 
the ordinary square marine tubular boilers, and like them it can be 
placed either longitudinally or athwartship. Manholes can be 
laced at the ends of the horizontal tubes, so that access can be had 
into the interior for the purpose of inspection. 
The firegrate is placed under the lower horizontal tubes, and the 
uptake is formed betwecn the two back rows of tubes, and the 
flame passing between the various conical tubes goes past the 
superheater into the funnel. The sides of the furnaces and of the 
flues are all formed by water tubes, the spaces between which are 
filled with brickwork, and by this means the brickwork will be 
kept cool and is not liable to be burnt away. The small diameter of 
the tubes is such that the thickness of the plate need not be 
above y4in. or jin. fora pressure of 120 Ib, 7 square inch, Whilst 
the water is subdivided to expose plenty of heating surface to the 
flame, the sizes of the tubes are still such that access can be had 
to every = of the interior, and at the same time none of the 
water is liable to be blown out of the tubes by the steam being 
unable ,to get away and ascend, the conical tubes being especially 
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FEED PIPE 


The quantity of steam condensed by the performance of work 
undoubtedly, or as far as we know, is the equivalent of the work 
done, but that a much larger quantity is condensed by some 
unascertained cause is equally manifest, With the very hest 
steam engine practice, the loss of steam, unaccounted for 
making deductions for every possible source of condensation, is 

robably never less than from 2°5 to 61b. or 71b. of steam per 

orse-power per hour. It is not necessary here to repeat 
the often-made calculations to find the quantity of steam 
theoretically required by a given engine, but for illustra- 
tion I will take the principal heads of such a computation, 
An engine with 2ft. stroke, running at 100 revolutions per 
minute, using steam at 60 lb. above the atmosphere, cut off at } 
the stroke, will require 77 cubic feet or I2‘1 lb. of steam at the 
above pressure per horse-power per hour, ey no condensa- 
tion took place. The average pressure throughout the stroke will 
be 44°731b. per square inch, the latent heat of which is 918; the 
quantity of steam that will be liquefied by the performance of 
work then will be Oe = 2°8 Ib. nearly, From carefnl 
calculations I have made to find the loss due to conduction and 
radiation—the latter based upon experiments of which an account 
was communicated by M. Birnat. the experimenter, to the Société 
Industrielle de Mulhouse m 1859, but only recently discussed by 
Mr. Isherwood, an abstract of whose paper on the subject appeared 
in vol. xli. p. » Proc. Inst. C.E.—I have reason to esti- 
mate the total under these heads with an engine whose cylinder is 
well lagged at not more than 1°75 per cent. of the whole of the 
steam used. Now the best engines made working under the condi- 
tions assumed will not use less than from 18 to 24 Ib, of steam, 
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FRONT SECTION 


adapted for the ascension of the steam, without its having to 

travel in contact with the sides, and rendering them liable to be 

burnt. The outer water tubes can be covered with non-conducting 

composition, and thus the stokehole kept cool, and the brickwork 

ee the tubes is keep cool by being in contact with the water 
ubes, 

Ihave had some experience with high-pressure marine boilers, 
and the above features, which are included in the sketch of the 
boiler, seem to me to embody most of the essential qualities of 
success, and, as far as I am aware, it is different to any boiler yet 
brought out for marine purposes, Perhaps some of your readers 
will pass their judgment upon it. There is one point which 
deserves mentioning—that in case of accident the boiler would 
have to be almost dismantled to get out the interior rows of tubes; 
but I think that the chances of any of the tubes becoming 
damaged either by over-heating or over-pressure are so small that 
the question of access for taking them out may be overlooked. 
This question is, however, in most of the water tube boilers, except 
that ef Root’s, entirely overlooked. H. R. 


Bradford, June, 1876. 





CONDENSATION, AND THE ECONOMICAL LIMIT TO EXPANSION 
IN STEAM CYLINDERS. 


Str,—I have to thank Mr. M. Longridge for his reply to my letter 
on the above subject, for which you kindly afforded me space in 
THE ENGINEER of the 2nd inst., but I am afraid that gentleman 
omitted to see that his reply throws no light whatever on the 
— I have raised. e has rightly corrected an error in my 
illustrative figures; the source of the error is, however, obvious, 
and the result does not at all affect my proposition. After quoting 
a portion of my letter, Mr. Longridge proceeds to oonsider my refer- 
ence to the expansion of air, and alludes to a well-known experi- 
ment from which he concludes that the quantity of heat lost by 
one volume of compressed air in expanding to any other volume is 


expanding against the pressure at which it exists, or that it loses 
one British unit of heat for every 772 foot-pounds of work done. 
Taking the example of 1 cubic foot of compressed air at 105 Ib, 
per square inch expanding down to a pressure of 15 lb., and to a 
volume of 4 cubic feet, we find that taking the mean pressure as 
62°5 lb., the mechanical work done is 2700 foot-pounds, equiva- 
lent to 35 units of beat; the temperature of the air, 
however, during this operation has fallen 394 deg., so that 
taking the weight of the air as 0°301b., and its mean specific 
heat under the varying —_ as 0°48, we find that the mechan- 
ical equivalent of the heat lost is 43,800 foot-pounds, equal to 
56°73 British units. This doesnot seem to prove the exact equiva- 
lence between work done and heat lost. In following this part of 
the question Mr, Longridge merely repeats the doctrine of 
mechanical and heat equivalency, and in proceeding to the consider- 
ation of the steam cylinder condensations he says, How is this heat 
(the equivalent of the work done in expansion) supplied? To which 
uestion he appends the usual reply, that it is rm way in part by 
the sensible heat abandoned by the steam as it falls in temperature 
and pressure during expansion, and that the remainder is supplied 
b the latent heat given out during condensation of a portion of 
the steam, and ‘‘ this is the reason why the terminal temperature 
of steam expanded in a cylinder is that due to its terminal 
pressure.” Now that this reason is insufficient needs no other 
proof than the fact that to obtain in practice a terminal tempera- 
ture corresponding to that of steam at the terminal pressure, as 
found by dividing the initial pressure by the range of 
expansion, and a3 approximated to in practice, necessitates 
a consumption of steam much greater than that theo- 
retically required, or, as measu by the on of the 
cylinder up to the point of cut-off, and the number of times it 
is filled. If, therefore, this terminal pressure and temperature can 
only be obtained and maintained by the consumption, as in 
practice, of a much larger quantity of steam than is required by 
theory to support all losses, it is evident that there is some source 
of loss which has not been considered. This loss I endeavoured to 
explain by suggesting that it was due to a fall in temperature, 
consequent upon the change in volume by expansion, and that 
such a fall obtained with steam as well as with air, but in a less 
dogree, because the heat per unit of volume or weight of the 





former was greater than that of the latter at equal temperatures, 


exactly the thermometric equivalent of the work done by the airin | 





SIDE SECTION 


and I shall assume that ‘our engine uses 18}lb, Thus we have 
Steam actually used 4 Sen t Ko se. ce Sareea 13 Ib. 
Steam required by theory, 7.¢. per Tb. 
contents of cylinder ta dead se ee wee 
Loss by condensation due to per- 
roti sos, cp ba, as > Eee ae eee ee 
Loss by conduction and radiation, 
1°75 per cent. of steam used ce ae ae Ven, OOM 
15215 «18 
16215 
Actnal loss of steam, or steam -—_—_— 
wasted and unaccounted for .. os ss «s 2°75 
That is, 15°3 per cent. of all the steam used is actually wasted, 
or is used in doing internal work of some kind, the nature o 
which no one really knows or has ever explaincd. The question 
seems to be one upon which it will be useless to theorise until 
careful experiments specially directed to it have been made by 
some competent man or men able to appreciate the many nice 
points which would be involved in an investigation into the beha- 
viour of steam under expansion. 

Mr. Longridge’s suggestion as to ‘confounding heat and tem- 
perature” does not show that my letter to which he replies 
was read with as much care as it should have been before such a 
statement was made, as if that had been done proofs to the con- 
trary would have been found, such as in the following sentence, 
| among others—ENGINEER, June 2, p. 414, col. 3—‘‘ For the total 
| quantity of heat being only the same at the end of the stroke as 

at the aigaaing of the stroke from point of cut off, the tempera- 

| ture will be reduced by nearly the same ratio as is the pressure.” 
I am still of opinion that the loss, as above, of 15 per cent. of 
the steam used is due to the cooling effects of expansion beyond 
certain ranges, for the total heat per unit of volume after expan- 


sion » times cannot be more but will be less than 2 that in the 
n 





| one volume before expansion began, 


Westminster, June, 1876, W. Worsy BEaumont. 








CapPITAL AND LazBour.—The dispute between the master 
| builders and the operative masons of Bristol, by which nearly 
| 1000 men have been out of work for about a fortnight, has termi- 

nated. The demand of the men for an increase of a halfpenny 
| per hour, making the rate of wages 8d. per hour, has been con- 
| ceded by the masters, the men on their part agreeing to some 
| important modifications of their rules, and accepting the proposal 
| of the masters to refer all future disputes to a committee of con- 
| ciliation, to consist of six masters and a like number of men. On 
| these terms work is to be resumed this morning. 
| Society or ENGINEERS —The members of the Society of Engi- 
| neers made the second of their vacation trips to works of profee- 
| sional interest on Tuesday last. Upon that occasion the works 
| visited were those of the London Small Arms Company, and the 
| Wick-lane Paper Staining Works, both at Old Ford, Bow. In the 
} absence of the perce om one of the vice-presidents, Mr. T, Cargiil, 
| was at the head of the party of visitors, with several members of 
council, and the secretary, Mr. P. F. Nursey. They were received 
} at the Small Arms Works by Mr. E. P. Bond, the managing 
director, and Mr. W. 8. Wrigley, the manager of the works, 
tna they were conducted over the extensive establishment. 
ere they witnessed the production of the various parts of the 
Martini-Henry rifle, including the boring, rifling, turning, sighting, 
and finishing of the barrel, the manufacture of the various parts 
of the lock and breech-piece, and the turning and fitting of the 
stock and other parts, as well as the proving of the rifles. The 
extensive collection of fine machines for producing the various 
portions ef the rifle were much admired by appreciative minds, 
The works cover two acres of ground, and have a large productive 
capacity. From the Small Arms F. the visitors proceeded to 
the Wick-lane Paper Staining Works, where they were received by 
Meesrs. Allen, the proprietors. There they had an opportunity of 
inspecting the pr tion of wall-paper upon an extensive scale, 
They were shown a large assortment of elegaut designs fresh from 
Paris, and costing from 120f. to 170f. each. They also saw the 
method of transferring the designs to the rollers, and of printing 
papers in the machines, some of the papers having twenty colours 
rinted on them from as many rollers, The members and their 
Friends dined together in the evening at the Cannon-street Hotel, 
after a pleasant and interesting day. 
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HOBSON’S HOT BLAST PYROMETER. 


AN interesting exhibit at South Kensington is Hobson’s hot blast 
pyrometer, made by Mr. Joseph Casartelli, of Market-street, Man- 
chester. The instrument is thus described by the maker: ‘In 
this instrument, the aim is to tope down the temperature of the 
blast, by an admixture of a constant proportion of cold atmo- 
spheric air, so that the highest temperatures likely to have to be 
recorded are brought within the range of a good mercurial ther- 
mometer. The hot blast is introduced in the form of a jet, which, 
by suitable arrangements, is made to induce a stream of atmospheric 
air, and the mixed stream then passes on and impinges on the bulb 
of a thermometer. ‘The size of the jet, and the area for the 
induction of cold air, are fixed and unalterable, hence it is assumed 
that the proportion of hot blast to cold air is always constant ; for, 
if the pressure of the blast increases or diminishes, it necessarily 
causes a corresponding increase or decrease in the quantity of air 
induced, This seems sufficiently clear, but in order to remove all 
doubts it has been proved by experiment that this instrument 
gives the same reading as Siemens’ copper ball pyrometer, whether 
the pressure of the blast be 4} lb. or 2 lb. per square inch. This 
was tried in the following manner: First, a trial with Siemens’, 
then with this instrument ; in both cases the blast being at 4} lb. 
Immediately after the blast was lowered to 2 lb. pressure, and the 
instrument tried again. The result was, that they agreed at 4} Ib. 
and they agreed at 2 lb., thus clearly proving that variation does not 
affect the constancy of the ratio. On similar grounds, there is no 
reason to suspect that variations in temperature, with a constant 
pressure, alters the ratio to any practical extent, for although a low 
temperature means a greater discharge by weight from the jet, still 
a greater discharge means a greater induction and vice versdé. In 
graduating the instrument, no attempt is made by abstruse and 
possibly ill-founded calculations to determine direct the exact ratio 
of hot blast to cold air. Having taken suitable precautions so that 
the highest temperature to be tested cannot damage the ther- 
mometer, the hot blast is first tested by a standard pyrometer, say 
Siemens’ copper ball instrument, which, for example, registers say 
1000 deg. The new pyrometer is immediately tried in the same 
blast, and when the mercury has ceased to rise the indication of the 
thermometer is recorded, say 362 deg. After deducting 70 deg 
{=atmospheric temperature) from each and dividing the lesser oy the 
greater $32 > 314 deg., the rise of the thermometer per actual degree 
in the blast above the atmospheric temperature is obtained, and 
from this any other point in the scale is readily calculated. From 
this it is clear, that it is quite immaterial what particular ratio is 
adopted providing that ratio is unalterable, and it need not-be the 
same in different instruments. In fact, although the ratio of hot 
blest to cold air can now be readily calculated thus :— 

-=At pheric temp ure. 

T. =Temperature of mixture by thermometer. ? then X= Z—T_., 
X. =Relative weight of cold air (hot blast=1). (" “=)—_, ~* 
Z. =Actual temperature of hot blast. 





18 








it is not even neceesary to know what theratiois. In manufacturing 
these instruments, however, it is clearly advisable to make the 
ratio the same in all instruments, for if not, every instrument 
would have to be separately tested by a standard. On the other 
hand, if sufficient uaiformity can be attained in their manufacture 
to secure absolute identity in ratio, then it becomes necessary to 
test only the first one, and mark all the rest to the same scale. By 
practical trials it has been found easy to accomplish this. As the 
atmospheric temperature is liable to variation, the inlet for induced 
















air is se as to draw its supply from a region as far as possible, 
removed from the i of radiation and conduction. By so 
fe ‘ 
th 
i | 
‘ 
. 
' 
if 
' 
ii 
’ 
i 
‘ 
A i 
t 
HOT i 3 
BLAST ti 
tl 
MIXED . 7 
cic vA 
CURRENT ' 


doing, and taking the mean variation temperature in calculating 
the scale, and by using a thermometer of as high a range as possible, 
so as to require less of the diluting and variable medium, sufficient 
truth for practical purposes is attained without having to resort to 
a second thermometer to test the atmospheric temperature ; which 
would not only make a complicated instrument, but would necessi- 
tate the use of the above formula for every observation. As it is, 
by submitting to a maximum error of 22 ies corresponding to an 
atmospheric variation of 10 deg. above and below the mean, a 
simple and sufficiently accurate instrument is obtained, which can 
be used by any workman and without any arithmetical process.” 





| Captain Singer subsequently looked at the exit 





Tue TorPENO ExpLosion at PortTsMOUTH.—The adjourned 
inquest on the body of Mr. Matthew Blank, the engineer assistant 
torpedo instructor, who was killed by an explosion on board her 
Majesty’s a Vesuvius, on the 21st inst., was held at Haslar 
Hospital, on Monday, before Mr, E. J. Harvey, countycoroner. A 
number of officers having been examined, the inquest was adjourned 
until the 24th of July, in order that the evidence of James Hook, 
the engineer, may be received. It was stated that James Hook, as 
engineer in charge of the machinery of the ship, was 
for the valves and cocks being in proper working order. He had 
been from twelve to eightecn months engaged in working the same 

engines, and was not one likely to 


’ 
neglect his duty. Captain Singer, 
on going into the ‘0 room, foun: 
the pressure was about 700 ib., and 


that the pumps were a little hot. It 
was clear from the tests applied that 


the circulati ump was not acting 
asit should dee Moa with the assis- 
tance of the d , proceeded to 


open the inlet pipe by which the pump 
i fed to ita full extent, on whi the 
water came; and when 
Singer left the room he elieved that 
the a pumps, so far as.could 
be asce , were doing their duty. 
The ga having indicated apressure 
of 700 lb. on the square inch, the 
class was ordered tocharge the lo 
from the reservoir, which was done, 
and then an order was given by Blank 
to charge direct from the pum) 
Connections were accordingly made, 
the pressure being reduced to 550 Ib. 
Chief Engineer pion was watch- 
ing the gauge to show the rise, and he 
remarked to Lieutenant Lindsay that 
it was not such ashe had ex - 
mediately after the explosion occurred. 
It was orem. 
but the handle of the “ship” on the cock was in a position which 
no engineer would have placed it in. The suggestion, therefore, is 
that the cock was closed at the time of the accident, and that some 
one having ascertained the reason of the explosion had turned the 
cock on to screen himself, and in the confusion of the moment had 


not done so skilfully. Thomas Edward Miller, a chief engineer 
specially for 0 se! said no obstruction having 
been found, nothing could have ca’ the but the fact 


that the cock to the exit pipe in the stokehole must have been 


closed. 
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PRODUCTION OF IRON AND STEEL IN THE 
UNITED STATES IN 1875. 


Tue American Iron and Steel Association has received from the 
manufacturers and from its co: ndents full statistics of the 
production in 1875 of pig iron and blooms, bar iron, nails, iron and 
steel rails, and crucible and other steel ; also returns showing the 
quantity of pig iron in stock at the close of 1875. The production 
of pig iron in 1875 was 2,266,581 net tons, against 2,689,413 tons 
in 1874, 2,868,278 tons in 1873, and 2.854,558 tons in 1872. The 
decrease in 1875, as compared with 1874, was 422,832 tons, or more 
than 15 per cent. The following States, however, increased their 

uct in 1875 over 1874: Maine, Virginia, Georgia, Indiana, 
inois, and Wi in. Thed was all in anthracite and 
charcoal pig iron, respectively 294,098 and 165,567 tons; while 
there was an increase in the production of bituminous coal and 
coke pig iron of 36,833 tons; the net decrease being as stated 
422,832 tons. 

The number of completed furnace stacks at the close of 1875, not 
including abandoned stacks, was 713, against 693 at the close of 
1874, 657 at the close of 1873, and 612 at the close of 1872. The 
number of stacks added to the productive capacity of the country 
in 1875 was. therefore, 20, against 36 in 1874, and 45 in 1873. 
These , however, do not represent the whole number of 
new stacks built in these years, as some furnaces were abandoned 
in each year. The exact number of new furnaces completed in 
1875 was 24, against 38 in 1874, 50 in 1873, and 41in 1872. Of713 
completed stacks at the close of 1875, 293 were in blast, and 420 
were out of blast. The stock of pig iron unsold at the close of 
1875 (that is, in the hands of furnacemen or their agents), was 
760,908 net tons, of which 320,683 were charcoal, 165,482 bitu- 
minous coal and coke, and 274,743 anthracite. The corresponding 
figures at the close of 1874 were as follows : charcoal, 330,317 tons ; 
bituminous coal and coke, 216,479; anthracite, 248,988 ; total, 
795,784. The aggregate shrinkage in the quantity of unsold pig 
iron at the close of 1875, as compared with the close of 1874, was 
34,876 tons. It must be understood that we do not, in the pre- 
ceding figures, include stocks in the hands of consumers, im- 
porters, or speculators. A reference to the following table will 
rf the reader where the unsold pig iron at the close of 1875 was 

eld :— 





Stock of Pig Tron Unsold, December 31st, 1875. 





































| “ 
onan 
$4  esd| aé Z 
a | 25 z#5 $5 32 
States and districta. | 3° | 352 oP. | ae 
| £3 |eus] Se | &s 
| 44 | 394] Oy PA 
a} 
New England and New York - | 81,052 — | 48,455 | 124,507 
New Jersey ~~. 6 28 ee - | 26,095 — ~ | 26,095 
Pennsylvania : | 
Lehigh Valley .. 50,878} — — | 50,878 
Schuylkill Valley.. os 79,155) — —— 79,155 
Upper Susquehanna .. .. .. .. 13,930' — — 13,980 
Lower Susquehanna .. 19,163 — 19,163 
Shenango Va'ley .. <-> we -- 35,097 a 35,097 
Allegheny County se eee ee _- 4,920 _ 4,920 
Miscellancous bituminous se _ 21,323; — 21,323 
Charcoal .. oe ee -- o> 22,392 | 22,892 
Total for Pennsylvania 163,176 | 61,340] 22,392 | 246,908 
Maryland oo ce ce ce ee os os 4,185 256 9,326 | 13,767 
Virginia, Georgia, Alabama, and Texas 225 3,321] 3 | 34,070 
on Ks és as % — 300 3,400 
Kentucky .. - 11,295 | 27,590 
Tennessee .. 2,000 19,559 
Ohio : 
Th, ee -- 17,523 | 53,882) 71,405 
Mahoning Valley .. 14,611 — | 14,611 
Miscellaneous . oa $1,828} 10,189 | 42,017 
TotalforOhio .. .. .. w | — 63,962 | 64,071 | 128,033 
Michigan and Indiana .. — 7,181 51,367 | 58,548 
Illinois te 08 oe oe r — 5,816; — | 5,816 
Wisconsin .. ° a= 1,639 | 8,753 | 10,392 
Missouri te te ae oe oe —_ 8,362 53,407 | 61,769 
Pacific States and Territories _ — | 454 | 454 
Grand total .. 274,743 | 165,482 | 320,683 | 760,908 





Production of rolled iron in 1875.—The total production of all 
kinds of rolled iron in 1875 was 1,890,379 net tons, against 1,839,560 
tons in 1874, 1,966,445 in 1873, and 1,941,992 in 1872. The figures 
given embrace all kinds of rails, cut nails and spikes, bar, band, 
hoop, plate, sheet, angle, girder, beam, boat, guide, rod, and bridge 
iron, and rolled axles, and exclude all forged iron, such as anchors, 
anvils, hammered axles, cranks. ships’ knees, &c. Deducting nails 
and rails, the production of rolled iron in 1875 was 861,524 tons, 
against 814,538 tons in 1874, and 875,133 in 1873. The production 
of cut nails and spikes in 1875 was 4,726,881 kegs, against 4,912,180 
kegs in 1874, and 4,024,704 kegs in 1873. The production of iron 
and steel rails of all sizes in 1875 was 792,512 net tons, against 
729,413 tons in 1874, 890,077 in 1873, 1,000,000 in 1872. Of the 
total rail production of 1875, 501,649 tons were iron rails (in which 
we include a few solid steel and steel-headed rails), and 299,863 
tons were Bessemer steel rails. In 1874 the production of iron 
rails was 584.469 tons, and of Bessemer steel rails 144,944 tons. 
A notable feature of the rail product of 1875 was the large quantity 
of street rails that were made-—16,340 net tons against 6739 tons 
in 1874. The increase in the production of Bessemer steel rails in 
1875 over that of 1874 exceeded 100 per cent. We do not hesitate 
to predict that the United States will make more Bessemer steel 
rails in 1876 than iron rails. 

Producti of Bessemer steel in 1875.— There were ten completed 
Bessemer steel establishments in America occupied in filling 
erders durieg the whole or a part of the year 1875. The production 
of Bessemer steel rails in the States since 1867, when they were 
first made upon orders, has been as follows in net tons :— 





MT tos. Ke, 0b “se 2550 1872 4,070 
1868 oe . 7225 1573 129,015 
1869 ° 9659 1874 144,944 
— SS *6 ss op po 1875 290,863 


Faller details of the Bessemer steel industry in America in 1874 
and 1875 are as follows, in net tons :— 
5 1874. 1875. 
Tons of pig iron converted (including spiegel) 204,352 395,956 
Tons of ingots produced .. .. .. .. .. 191,988 375,517 
Tons of rails produced 5) 50, oe oe ae 144,944 290,363 
The following additional details have been procured for 1875 :— 
Tons of Bessemer steel strect railsmade .. .. .. . 2308 
Tons of spiegeleisenused .. .. .. .. .. .. 2. 2. 88 245 
Tons of spiegeleisen produced in the United States ee 7832 
21,145 tons of merchantable steel other than rails were used in 
the manufacture of spring and bar steel, railway axles, crowbars 
and other railway tools, wagon and carriage tuyeres, machinery, 
and steamboat forgings, nails, horse shoes, &c, ‘The total quantity 
of pig iron (including spiegeleisen) converted by the Bessemer or 
pheumatic process was !40,404 net tons in 1872; 183,534 tons in 
1873 ; 204,352 tons in 1874; and 395.956 tons in 1875. One sixth 
of all the pig iron produced in this country in 1875 was converted 
a mer steel, and the proportion will be much increased 
WB 
Production of steel other than Bessemer in 1875. —Forty-four 
establishments made cast, puddled, blister and open-hearth steel in 
the United States in 1875. The aggregate production of all kinds 
of steel named was 61,058 net tons, against 49,681 tons in 1874. 





Of the 61,058 tons produced, 39,401 tons were crucible steel, and 
21,657 tons were blister and open-hearth steel. Below is 
om showing the production of steel in 1875 by States, in net 























Coane Puddled 

. ie ,open-hearth 
States. pee “9 Total. 

blister steel. 
New England .. .. 1,620 | 4,510 6,130 
New York .. .. .o 2,300 _ 2,300 
New Jersey “ « 7,098 160 7,258 
Pennsylvania .. .. .. «. « 26,615 11,4206 38,135 
Maryland and Georgia .. .. .. 268 1,500 1,768 
Oe gO 1,300 | 8,667 4,967 
Kentucky and Illinois .. 200 | 500 
Total .. 39,401 | 91,657 | 61,058 


The production of open-hearth or Siemens-Martin steel amounted 
in 1872 to 3000 net tons; in 1873, to 3500 tons ; in 1874, to 7000 
tons ; and in 1875, to 90506 tons. The country has an annual capa- 
city to-day of 50,000 tons of crucible cast steel, and 40,000 tons of 
open hearth-steel. 

Below is a table showing, in net tons, the total production 
of steel other than Bessemer in America during the past ten 
years :— 





SS on Gr sae 15,262 | a 27,000 
2S 6. tetas 18,973 | on es 40,000 
er 2. Sate 19,000 | 1873 .. 52,000 
ee ee re ee 1874 «. +» 49,681 
0D .. <a | 1B7bse co 0c. co O1,058 
POR 


Product of Forges and Bloomeries. 
1873. 1874. 1875 

co gp i $2,863 ., 36,450 .. 24,416 

Blooms from pig and scrap iron.. 29,701 .. 25,220 .. 24,827 


ae 62,564 .. 61,670 .. 49,243 
The blooms from ore were mainly made in New York, and those 


from pig and scrap iron in Pennsylvania, The aggregate annua 
production of both kinds of blooms since 1865 tedboen as follows : 


Blooms from ore 

















Years. Net tons. Years. Net tons. 
1865 oo -00' as. as ee 1870 - 62,259 
SEE, seme 5 1871 63,000 
1867 1872 58,000 
1868 1873 62,564 
1869 1874 61,670 

a ir 49,243 
Recapitulation—Net Tons. 
Products. 1872. 1873, 1874. 1875. 

Pigiron .. .. .. «+ «+ | 2,854,558 | 2,868,278 2,689,413 | 2,266,581 
All rolled iron, including nails | 1,941,992 | } 966,445 | 1,839,560 | 1,890,379 
All rolled iron, including nails 

and excluding rails ve 941,992 | 1,076,368 1,110,147 | 1,097,867 
Rails of all kinds 1,000,000 890,077 729,413 792,512 
Bessemer steel rails 94,070 | 129,015 144,944] 290,863 
Iron aud all other rails .. 905,930 | 761,062 584,469 | 501,649 
DIESER ss cc ps cc ev 14, 9,430 6,739 16,340 
Kegs of cut nails and spikes | 4,065,322 | 4,024,704 4,912,180 | 4,726,881 
Crucible cast steel .. 2. .. 29,260 | ' 34,786 | 36,328 | ° 29,401 
Open-hearth steel .. 3,000 3,500 | 7,000 9,05" 
All other atedl .. 2. oc os 7,740 13,714 | €,353 12,607 
Blooms from ore and pig iron | 58,000 | 62,564 | 61,670 | 49,243 











Imports of iron and steel in 1875.—The total value of American 
imports of iron and steel in the calendar year 1875 was 
15,273,315 dols. against 24,600,720 dols. in 1874, 45,764,670 dols. 
in 1873, 61,724,227 dols, ir. 1872, and 47,919,926 dols, in 1871, 








THE METEOROLOGICAL SOCIETY. 


THE last ordinary meeting of the present session was held on 
Wednesday, June 21st, at the Institution of Civil Engineers, Mr, 
H. 8. Eaton, M.A., president, in the chair. The following papers 
were read :— 

**On the Climate of Scarborough,” by F. Shaw, F.M.S. The 
thermometers used were placed in a louvre boarded case fixed to 
the north side of a wooden structure, having an open grass plot in 
front of them. The garden is about midway between the north 
and south sides of the town, and 150 yards from the shore, and as 
both residents and visitors are continually passing along this line, the 
observations may be taken as fairly representing the monthly 
temperature of Scarborough as a watering place. 

The mean monthly temperatures based on the average of the past 
eight years are—January, 38°8 deg.; February, 39°7 deg.; March, 
41°6 deg.; April, 46°6 deg.; May, 50°5 deg.; June, 55°9 deg.; July, 
60°4 deg.; August, 58° deg. ; September, 55°1 deg.; October, 
48 2 deg.; November, 42°2 deg.; December, 39°0 deg. 
for the year is 48°1. The maximum temperature on any day in 
July, the warmest month, does not exceed on the average 78°0 deg., 


| the highest in eight years being 85°5 deg., in 1868, The mean of 


the extreme minimum temperaturein the eight Januarysis24‘2deg., 
the lowest being 13 3 deg., which occurred on January Ist, 1875. 

The moderate and agreeable summer temperature is due to the 
close proximity of the town to the sea, which in the warmest 
month of the season is about 5 deg. below that of the air. The 
autumn and winter temperatures are also much influenced by the 
sea on the one hand, oat the shelter afforded by the surrounding 
hills on the other. The sea is about 5 deg. warmer than the air in 
the autumn, and 3 deg. in the winter, while the prevailing winds 
are south-westerly, and not felt in their full force. The annual 
rainfall, on the average of the past ten years, is 28°29in., which 
falls on 167 days. 

“Notice of Upward Currents during the Formation and Passage 
of Cumulus and Cumulo-stratus Clouds,” hy Rev. Joseph Cromp- 
ton, M.A., F.M.S. On November Ist, 1866, the day after the 
visit of the Prince and Princess of Wales to Norwich, when the 
city was profusely decorated with flags, the author when walking 


The mean | 


close to the Cathedral was struck with the unusual fluttering of | 


the flags on the top of the spire, which is 300ft. high. They were 
streaming with a strained, quivering motion perpendicularly 
upwards. A heavy cloud was passing overhead at the moment, 
and as it passed the flags followed the cloud, and then gradually 
dropped into i iet The same phenomenon was 
noticed several times. As the cloud approached the upper banners 
began to feel its influence and streamed towards it, inst the 
direction of the wind, which still blew as before s ily on all 
below; as the cloud came nearer the vehement quivering and 
straining motion of the flags increased, they began to e an 
upward perpendicular direction right into the cloud, and seemed 
almost tearing themselves from the staves to which they were 
fastened; again, as the cloud passed, they followed it as they had 
previously streamed to meet its approach, and then dropped away 
as before—one or two actually folding over their staves. All the 
other flags at a lower elevation did not show the least symptom of 
disturbance. 

** Suggestions on Certain Variations, Annual and Diurnal, in 
the Relation of the Barometric Gradient to the Force of the 
Wind,” by Rev. W. Clement Ley, M.A.,F.M.S. The author finds 
that the mean velocity of the wind corresponding to each gradient 
is much higher in summer than in winter. This is the case at all 
stations -though not equally—with all winds, with all lengths of 
values of radius of isobaric curvature, and with all values of actual 
barometric pressure. The general character of the mean diurnal 
variations of velocity, as these occur at the stations in the British 
Isles, may be fairly inferred from mean horary velocity curves, 
and may be thus described :—At the inland stations in summer a 
slight increment of velocity occurs about midnight. This is suc- 
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ceeded by the morning minimum, which takes place in most of the 
The mean velocity then 


months examined a little after sunrise, 





rises until 1 p.m., when the diurnal maximum is sometimes 
attained. A slight subsidence then commonly occurs, but the 
mean velocity riges again at 3 or 4 p-m., and this second increment 
frequently forms the diurnal maximum. A great fall then takes 
place which is more rapid than the rise in the morning, and the 
evening minimum, which is in most months the diurnal minimum, 
is attained about 10 p.m. The mean velocity at ‘a=. is, in fine 
and hot weather, more than double the 10 p.m. velocity in miles 
per Lour, and exceeds the diurnal mean by about one-third. In 
winter the inflexions are very greatly modified. The midnight 
rise is not in all months traceable, and the subsequent diminution 
is not a The morning maximum occurs about sunrise. 
The diu maximum takes place about 1 p.m,, is less than 
double the minimum in miles per hour, and exceeds the mean of 
the day by about one-fifth only. 

“* Average Weekly Temperature of Thirty Years, 1846-75, at 
Cardington,” by John McLaren, F.M.S. 

* De la Vi isation par la Press des Observations Météoro- 
logiques,” by Mons, Harold Tarry, F.M.S. 








THE first zinc furnace erected in Silesia was at Wessola in 1798, 
by Johann Christian Ruberg. Gas furnaces were introduced there 
by Menzel without success in 1849, 


A LirtLe Giant.—A trial was recently made at the machine 
shop of Johnson, Hess, and Co., Philadelphia, of a new application 
of power, with steam, to a five-wheeled engine, for propelling city 
railway cars. The application of power is so decided that, under 
a pressure of only forty pounds of steam toa diminutive engine of 
only 4in. cylinder, and 4in. stroke, a large truck, with several tons 
of iron on it and some fifteen men, was pulled and backed 
for several hours, without apparent resistance, It is the opinion of 
those who witnessed the tril that this little giant will pull fifty 
tons with ease, with no smoke or noise from the exhaust of any 
account.—The Hydraulic Engineer. 

ScrentiIFIc APPARATUS EXxHIBiTION.—The following is the pro- 
— for the week ending Saturday, July 8th, 1876:—Every 

y, 10 a.m. to 1 p.m., the Zimes composing and type-casting 
machines at work, room F. 2 p.m. to 4 p.m., Pictet’s ice-making 
machine at work, in engine-house, room F.—Monday: 12 noon, 
Faija’s motometer, aie 3 p.m., Sir J. Whitworth’s measuring 
machine and testing machine, room H; musical instruments; room 
Q. 4p.m., Bosanquet’s enharmonic harmonium, room Q; Holmes’ 
fog horns, room E; Zanni’s telegraphic apparatus, room F. 5 p.m., 
Warden, Clarke, and Muirhead’s electric apparatus, room F, 
7.30 p.m., Post-office telegraphic apparatus, room F, 8 p.m. 
to 9 p.m, Little Basses Rock Lighthouse lighted. outside 
room Ke 8 p.m, lecture by the Right Hon. Lyon Playfair, 
C.B., M.P. F.R.S., “On Air and Airs as illustrated by the 
Magdéburg Hemispheres and Black’s and Cavendish’s Balances.”— 
—Tuesday: 11 am. to 4 p.m., M. Wiesnegg’s furnaces, Xc., 
laboratory adjoining room G, 2,30 p.m, Lowne’s ventilation 
anemometer (Dr. Mann), Room G. 3 p.m., Spectrum of electric 
light, room F; Stanley’s pantographs, room G. 4 p.m., Mr, 
Bonomi’s apparatus for the identificatiun of men, room M., 
5 p.m., Instruments lent by Meteorological-office explained, 
room L. 6°30 p.m., Mr. Etler’s electric machine, conference 
room, 7 p.m., Tisley and Spiller’s pendulum apparatus. room H. 
7.30 p.m., Post-office telegraph apparatus, room F, 8 p.m, to 
9 p.m., Little Basses Reck Lighthouse lighted, outside room K, 
—Wednesday: 11 a.m. to 4 p.m., M. Wiesnegg’s furnaces, Xc., 
laboratory adjoining room G. p.m., Magnetic observa- 
tory outside room K; Poole’s chronometers, room K. 5 p.m., 
Shand and Mason’s fire-engine models, room C,— Thursday : 
3 p.m., Major Ross’s blowpipe apparatus. 4 p.m., Holmes’ 
fog horns, room H,—Friday: lla.m., Tisley and Spillers’ 
pendulum apparatus, room 4 p.m., Mr. Skertchley’s Evapori- 
meter, room L.—Saturday: 2 p.m., Edmund Wheeler’s micro- 
scropes, &c., room N. 230 p.m., Mr. Laslett’s metroscope, 
rom L. 3.30 pm, Mr. W. Groves’ chronograph, room K, 
4p.m., instruments used by geographical travellers, room L, 
4.30 p.m., Mr. Perigal’s kinematic models, room H. 5.30 p.m., 
Siemen’s bathometer and attraction meter, room H. 8 to9p.m., 
Little Basses Rock Lighthouse lighted, outside room K. 8 p.m., 
lecture by Dr. Gladstone on ‘The work of Davy and Faraday as 
illustrated by the apparatus lent by the Royal Institution.” 


CuimBinc. A STanpprre.—Some reparations having become 
necessary upon the standpipe at Spring Garden Station of the Phila- 
delphia Waterworks, amongst which the scraping and painting of 
the exterior, which had become weather-worn and rusted, was the 
most considerable task, the first step to be taken was obviously to 
construct a scaffold for the workmen; and, as no means had been 
provided for the attachment at the top of the pipe of the blocks 
and falls from which a scaffold should be suspended, the climbing 
of the pipe for this purpose was an undertaking which preceded all 
others. This climbing was accomplished by Mr. George Robinson 
—a working rigger of this city—in the following way :—The stand- 
pipe itself is 127ft. of wrought iron shaft, above a square stone 
plinth, the shaft being about 6ft. in diameter at the bottom, and 
4\ft. in diameter at the top—under the cap, or head ornament, 
which projects 12in. or l6in. all round. At the foot of the 
plinth, a light ladder, 30ft. long, was set up, with the top to rest 
against the shaft. Climbing the ladder to the top, carrying a bow 
or ring of }in. round iron rod, which was made to surround the 
shaft loosely, with the ends about 16in. long, turned downwards, 
these ends were lashed fast to each side of the ladder. Next, a 
piece of rope—3in.=lin, diameter—with an eye in one end, was 
passed also arouad the shaft, and was lifted to the top of the 
ladder, below the ring of iron, when the plain end of the rope was 
drawn through the eye and made fast, so that the rope formed a 
“lashing,” and encompassed the shaft tightly. A single block 
was now hooked on to this lashing, and the end of the fall passed 
down between the ladder and the shaft, was made fast to the lower 
round of the ladder, and the ladder itself then hauled up to the 
lashing ; and with its upper end steadied by the ring of iron, was 

laced vertically against the side of the shaft. Another ring of 
din. iron was placed around the shaft at the bottom of the ladder, 
which ring was also lashed to the sides of the ladder, and steadied 
the bottom whenever it was attempted to lift by the lower round. 
The ladder being elevated as described, and held in place by making 
the hauling side of the fall fast to something below, another lash- 
ing like the first one, was taken to the top of the ladder—in point 
of fact, Robinson stood upon the top of the ladder each time it 
was hauled up, and took with him this second rope ; and this rope 
was then converted into a second lashing like the first one, only 
about 25ft. higher up on the shaft. A second block was hooked 
into this second lashing, and the end of a fall from it was taken 
down behind the ladder to the lower round, and made fast, while 
the other end was hauled tight to relieve fall number one. Lash- 
ing number one was now cast off, and taken to the top of the 
ladder, and by means of the second fall the ladder, with Robinson 
upon it, was lifted to the second lashing. At this point, the opera- 
tion merely repeated itself, except that from the uced 
diameter of the shaft it was necessary to bring the head of 
the ladder up to the lashing and make new ends, to the top bow 
of iron—which could be bent cold—twice in the whole climbing. 
The bottom ring it was not found nec: to reduce in dimension. 
Five fleats brought Robinson to the top of the shaft, and as the 
top of the ladder was then hung far enough from it, he was able to 
pass at once over the projection of the cap, and mount upon the 
plates which comand this projection—a low ornametal railing 
surrounds the cap. Having reached the top, the other attach- 
ments became easy. The man Robinson, and another rigger to 
handle the rope, aided by one or two men, when a D was required, 
performed alone all the labours of the task. They came to the 
Spring Garden Works about 10 a.m.; in less than two hours—before 
12 o’clock—the column had been climbed, and the ladder was sent 
down,—Journal of the Franklin Institute, 
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RAILWAY MATTERS, 


THE Boston and Providence Railroad Company are trying an 
experiment for laying the dust on the road, which, as far as 
tried, is a success, tween the Canton and Sharon stations, for 
a short distance, oyster shells have been strewn along the road bed 
tothe depth of two or three inches, 


From a number of competitive designs and tenders for hydraulic 
plant for the Midland a Company’s new carriage and 
wagon department, Derby, submitted by several of the firms who 
make this branch of machinery a speciality, those of Messrs. 
Fielding and Platt, of Gloucester, have been selected. We shall 
shortly be enabled to illustrate some of the machines, which include 
ppmre: ee, foundry and smiths’ cranes, wheel lathes, 

. &e, &e. 

THE Moniteur Industriel Belge states that a locomotive without 
furnace has commenced ene in Paris on one of the tramways. 
Tt has a reservoir of superheated water, which furnishes a constant 
supply of steam for moving the vehic's, On another line of tram- 
way an ordinary steam locomotive is at work. It is like a small 
omnibus in shape und size, containing a boiler. The furnace is out 
of sight, and fed with coke and The draught of the 
furnace is kept up by a supply of compressed air. 

Ar last, says Herapath, there is some probability of an arrange- 
ment being arrived at between the Taff Vale and the Great Western 
Company for a joint station at Cardiff. At present the ments 
are most inconvenient for the travelling public, the distance between 
the two stations being about a mile, It is intended to start the 
Taff Vale trains from the new Great Western station, and 
passengers will thereby be able to avoid the break which now 
necessitates pega pone through the town. Itis to be hoped-that 
the Rhymney will, as we 1, come into the arrangement, so as to 
have one central station for the three companies. 


On Tuesday a Board of Trade report was issued respecting an 
accident which took place about a month since on a branch of the 
Manchester, Sheffield and Lineolnshire Railway Company’s line. 
In it some remarks are made which will be erally —o 
by the travelling public, as they are ap slicable to the great 
majority of railway companies. ‘Iam altogether at a loss to 
understand,” observes Colonel Yolland, “how it is that railway 
companies do not at once turn their attention to furnishing their 
trains with a very much larger proportion of brake power than is 
now given, and add to it a steam saxo on the engine under the 
sole control of the engine-driver. I meet with very few railway 
men who do not now admit the necessity for such an increase of 
retarding force of a train. The collision would not have occurred 
if the traffic had been properly worked on the absolute block 
system.” 

THE Detroit Tribune says of the proposed removal of the Grand 
Trunk Company's shops from Port Huron to Detroit Junction :— 
“* The peg 2 4 8 shops were originally built on the Military Reser- 
vation at Fort Gratiot, under an Act of Congress, which provided 
that all buildings erected must be fireproof. ‘The company did not 
propose to erect strictly fireproof buildings, and the military com- 
mander, acting upon the restriction of the law, refused to allow an 
other. Mr. Hickson, the general manager of the Grand 
road, at once took steps looking to the removal of the shops to the 
Detroit Junction. As the company employed about 400 men. the 
majority of whom made Port Huron their abiding place, the citizens 
have taken steps to prevent, if ible, the proposed remov al, by 
obtaining an amendment to the law that will secure to the company 
the rights and privileges they may require, as the road do not 
desire to remove the shops. The matter will probably be delayed 
sl hig legislation as may be required to amend the law can be 

ected. 

THE Canadian Pacific Railway, after many delays, seems now to 
have some prospect of completion, The Canadian Department of 
Public Works at Ottawa has issued an official notice that on or 
before January 1, 1877, the Dominion Government will be prepared 
to ask proposals for building and working the sections of the road 
between the Pacific Ocean and Lake Superior. Should work be 
weeny toy sem it will remove a great cause of discontent in one 
section of the Dominion ; for it was only upon the assurance that 
this line was to be built that British Columbia entered the con- 
federation. When this railway was first projected liberal subsidies 
were offered—thirty millions of dollars in money from the Domi- 
nion, a loan of twelve millions from England, and fifty millions of 
acres of land, while the cost of the entire work was estimated not 
to exceed one hundred millions of dollars, The financial crisis 
came, however, and the original company surrendered its charter, 
abandoning the work. The Dominion now offers a subsidy of ten 
thousand dollars and twenty thousand acres of land for each mile. 
besides guaranteeing 4 per cent. interest annually for twenty-five 
years after the completion of the railway upon any further sum 
that may be stipulated in the contract with the builders. The 
Canadian newspapers are now discussing whether these offers willbe 
tempting enough to secure contractors, but it seems to be gener- 
ally admitted that that will depend upon the value of the lands. 

THE last impression of the Scientific American gives particulars 
of the latter portion of the run of the train which it was promised 
should cross America in 88 hours :—‘‘ This remarkable enterprise 
ended triumphantly on Sunday, June 4, the train reaching San 
Francisco at 9.23 a.m. The total time from Jersey City to San 
Francisco was 83 hours 34 minutes, being 4 hours 26 minutes less 
than the schedule time, 88 hours. At 9.52, on June 4, the passen- 
= alighted in the court of the Palace Hotel, dusty and travelworn, 

ut in good health and a Engine No. 49 brought the train 
through from Ogden, with the assistance of an additional engine in 
crossing the Sierras. The time from Ogden to San Francisco was 
23 hours and 52 minutes, The actual average running time from 
Ogden to Oakland Wharf was 413 miles per hour. Considerable 
trouble was experienced on the Central Pacific from the wearing 
out of the brake shoes on the Pennsylvania cars; andin the moun- 
tains the Central Pacific Company put on two of their own coaches 
to brake the train. There was no accident of any kind throughout 





the trip. Shortly after arrival breakfast was served, to which’ 


prominent citizens, army and navy officers, representatives of the 
press and the theatrical profession, railroad officials, and the Mayor 
of the city were invited. A salute of thirteen guns was fired from 
the roof of the Palace Hotel on the arrival of the train at the wharf. 
The remainder of the day was devoted to needed rest, The excur- 
sionists were serenaded in the evening.” 

THE American system of allowing sales of railroad tickets else- 
where than at the offices of the various companies apparently leads 
to many abuses, and renders frauds upon the companies more easy 
of execution, It is stated that ticket speculators are doing a thrivi 
business, the Centennial discount swelling their sales. New York 
salesmen travelling in the West buy a Centennial excursion ticket 
from St. Louis, for instance, at the 25 per cent. discount, and sell 
the return coupon to the speculators, By this means the 
“‘scalpers,” as the speculators are called, sell tickets to St. Louis 
for 22 dols., 5 dols. less than the regular price; to Chicago for 19 
dols., the regular price being 22 dols , and to Cincinnati for 16 dols. 
Ticket speculation has become a thoroughly organised and extensive 
business, many persons being in it who were formerly 
agents at the hotel ticket offices, which were abolished by the rail- 
ways over a year ago. The existence of a large number of counter- 
feit railway tickets was recently discovered, and detectives finally 
traced them to a clerk in the Illinois and St. Louis Bridge Com- 
pany’s office. He was arrested, and in his rooms were found a 
number of ticket plates, dies, stamps, &c., and about 10,000 dols, 
worth of tickets. A confederate esca The counterfeit tickets 
are coupon tickets from Kansas to New York, over the Missouri 
Pacific, ‘oand Alton, Lake Shore and Michigan Southern and 
Erie roads ; from Kansas to Philadelphia over the Atchison, 
Topeka, and Santa Fé, Missouri Pacific, Ohia, and Mississippi, 
Pittsburgh, Cincinnati, and St, Louis and Pennsylvania roads, 





NOTES AND MEMORANDA. 
CRYSTALLISED osmium has Lmpry been obtained by MM. St. 
C. Deville and Debray, An alloy of the metal with tin was treated 
with nitric acid. The tin was thus separated and left the osmium 
in fine crystals. 


An excellent white pigment is obtained by mixing a solution of 
the tungstate of soda with one of sulphate or chloride of zinc, 
Tungstate of zinc falls as a beautiful white ee 

equires merely washing with pure water by decantation and d: 
$5 be fit for woe. It has a covering power, and is not turn 
ellow by sulphuretted hy It therefore, be well suited 
for artistic and decorative purposes, 


Some researches have been made by M. Audoynaud on the 
ammonia contained in sea waters, and in the salt es near Mont- 
lier. The conclusions from these experiments are, that sea water 
oes not enclose nor exhale volatile ammonia, and that the am- 
moniacal salts formed by the decomposition of nitrates, and 
brought to the sea by the rivers, are absorbed by the minute living 
organisms. Those are precipitated with the y matters capes | 
a geological strata, which only in the future restores to the 
vegetation the nitrogenous matter it contains, 


From returns which have just been published we learn that the 
extent of new railway opened in the United States last year was 
2035 miles, against 1940 miles in 1874, The annual increase in the 
total mileage indicated by these figures is, however, very much less 
than that which was observable prior to 1873, The serious blow 
given to American railway extension by the financial crisis of that 
year is very evident from the following figures, which show the 
number of miles open and the increase year by year since 1860 :— 


Miles open Increase. 
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It is oy: ye trace the connection between the enormous increase 
during the three years 1870-2 and the unprecedented demand for 
railway iron which cok place during those years. 


THE discoverer of gallium, M. Lecoq de Boisbaudran, has communi- 
cated a series of notes upon that metal, of which notes the following 
abstract has been prepared by the American Chemist :—‘‘ After 
trials rendered long and laborious by the variety of the material, I 
have prepared salts of gallium sufficiently pure to give in the 
spectroscope magnificent spectra of gallium, with but feeble rays of 
zinc, Zn a 144°62, Zn 4 150°05. In examining the properties of the 
pure salts of gallium, I have noticed certain differences from those 
which present themselves when the gallium is mixed with much 
zinc. They are as follows :—On a mixture of gallium with zinc 
with potassium ferrocyanide, gallium reacts similar to zinc. To a 
dilute solution of the chlorides was added ;4; its volume of HCl 
concentrated, then a slight excess of yellow prussiate, and finally, 
four times its volume of water. All the gallium and zinc were pre- 
cipitated. These ferrocyanides washed with strong HCl, and 
decompose! with ammonia sulphydrate. The chlorhydric solutions 
of these sulphides gave brilliant ray: of Zn and Ga. A strip of 

mium precipitated nothing from a solution of the chlorides of 
Zn and Ga, even on ebullition. When fractionally precipitated by 
carbonate of soda and boiled, a ZnCle containing the gallium is 
thrown down. This last metal is more abundant in the first 
deposits ; this separation isso distinct that while one gives the rays 
of ium much more brilliant than those of zinc, the other (follow- 
ing) gives but a feeble ray of Ga a 417, and a bright Zn spectra. If 
acetic acid be added to an ammoniacal solution of the sulphates or 
chlorides of Ga and Zp, nearly all the Gais precipitated in the form 
of white gelatinous flocks—ebullition with a notable excess of 
C2H,02, fails to redissolve the precipitate. The reactions with pure 
salts of gallium :—(1) The electric spectra of gallium chloride, a 
little concentrated, is very brilliant. The ray 417 is much brighter 
than that of 404. I have not noticed other rays attributable to 
ium ; there is certainly none of noticeable intensity. The colour 
of the spark striking the gallium chloride is light violet. (2) In the 
eo I have obtained the Ga ray a 417, though but feeble and 
ugitive, even with a salt which gave brilliant electric spectra. (3) 
The chlorides and sulphates of Ga are precipitated by NHs but 
redissolve mostly in an excess of NH;; if to that remaining HCl 
and NH; be added, all will go into solution. (4) An ammoniacal 
solution of a or chloride of Ga is precipitated, cold or hot, 
by anfexcess of acetic acid—a very dilute solution is necessary. (5) 
The chloride and sulphate Ga are not precipitated in the cold by 
acid acetate of ammonia, but will do so on boiling. (6) Sulphate 
of Ga evaporated and heated, until nearly all the white fumes of 
the sulphuric acid pass off, does not lose its solubility in water. (7) 
The s — of Gais soluble in alcohol of ,$9. (8) An ammonia 
gallic alum may be formed as in No. 3. 6 The alum of Ga is 
soluble in cold water, but when heated, itis decomposed, and the 
liquid becomes cloudy. (10) This alum is not decomposed when 
heated with water in the presence of acetic acid. (11) This alum 
crystallises easily in cubes and octahedrons, presenting exactly the 
appearance of ordinary alums, its solution, evaporated under the 
microscope, follows also the characteristic behaviour of known 
alums. (12) The crystals of Ga alum do not act on polarised light. 
= A smail crystal of Ga alum placed a short time under water, 
and then in a slightly saturated solution of alumino iacal 
alum, enlarged itself, and determined the crystallisation of the 
liquor. (14) With an excess of ammonia, the Ga alum acts as the 
other salts of Ga, a part of the oxide is precipitated, and the rest 
goes into solution. (15) A pears fo 5 solution of GagCl,, is pre- 
cipitated by the yellow prussiate. No. 4. (16) The ammoniacal 
solution of the sulphate of Ga is decomposed by the voltaic 
current. Metallic Ga is precipitated onthe platinum strip, serving 
the negative electrode. The positive electrode is covered with a 
slight white film soluble in NH. See No. 5. (17) The electro- 
deposit of Ga adheres strongly, is hard, and burnishes badly by 
friction with an agate burnisher, but with strong compression under 
the burnisher, a better goon is obtained, having the appearance of 
latinum. With a well regulated battery, a crystalline deposit is 
ormed, presenting a beautiful silvery white surface. (18) Ga, 
deposited on a pers of platinum, does not oxidise during the wash- 
ings by hot or cold water, nor during the drying at deg. in a 
current of air—it decomposes water acidulated with HCl in the 
cold but more rapidly when heated—with a brisk disengagement of 
pre ay The salts of gallium used for these experiments were 
obtained from the blend of Pierrefitte, but the presence of this ne 
metal has been detected in other minerals of zinc, and especially in 
the transparent blende of Santander—and I have no doubt it exists 
in all the blendes. The Ga that I extracted from blendes came 
really from them and not from the zinc (Viei'leMontagne) employed 
for the op gree gr gg I could not obtain traces of Ga in large 
quantities of this zinc. My later researches have confirmed the 
rarity of Gain the blendes. The extreme sensibility of the spec- 
trum reactions have led me to too highly estimate the quantities 
obtained. I do not think I had more than 10 milligramme for my 
first researches. If, as I suppose, there is not an error in the 
nature of my alum of Ga, the existence of this salt fixes the atomi- 
city of nag) Ra ehh — yey ope ly i oxide the same 
ction as umini e oxide o’ ium should be 
written Ga203,” “ a 











MISCELLANEA. 


RaPip progress is being made in the construction of the Severn 
Bridge works, Some of the girders are in their places, and the 
piles, with the ironwork, are nearly completed on both sides. 


Lorp Batrour, of Burleigh, has consented to lay the foundation 
stone on Saturday July 8th, of the new tenement block of buildi 
for the Workmen’s Dwelling Improvement Company, Limited, 
about to be erected in Disney-street, Mint-street, Borough. 

TuE authorities of Reggio-Calabria offer a prize of £2,000 for 
the best niachinery for the extraction of the essence of bergamot, 
The apparatus must be cheap, and produce the greatest possible 
quantity of essence in the shortest space of time, and that without 
impairing the purity, colour, and odour of the product. 


A CONTERENCE of members of the House of Commons was held 
on Wednesday respecting the measure introduced by the Govern- 
ment dealing with the pollution of rivers. The conference was 
summoned by circulars signed by a number of representatives 
from manufacturing constituencies, After a di ion, a resolu- 
tion was adopted condemning that portion of the bill which deals 
with pollutions arising from manufactures and mines. The con- 
sideration of the first and second portions of the bill, which 
dealt with pollutions from solid matter and from sewage, was 
adjourned, 

Mr. WiL11AM REID, shirt manufacturer, Ropework-lane, Glasgow, 
has made a series of. experiments with mechanism for economising 
thread in machine sewing, which have = some remarkable 
results, The principle aimed at by Mr. Reid was the simplification 
of the methods of using the thread ; and instead of winding it on 
bobbins or spools, as hitherto commonly practised, he resolved to 
dispense with then entirely by winding and using the thread in 
the form of cops. For the purpose of using these cops in sewing 
machines, the patentee has constructed a shuttle with a sprin 
tension preferably placed on its cover, and the thread passing roun: 
or under this spring effectually removes any kinks which may have 
run out in the process of unwinding. Mr. Reid has also invented 
a method of -using cops for the upper or needle thread, which 
admits of continuous lengths of 2500 yards being used if desired. 


Tur annual return stating. our export of coals, cinders, and 
tent fuel shows that the quantity we send abroad increases by 
a million, and sometimes a million, tons a year. A check, 
the result apparently of temporary high price, caused a falling 
off exceeding half a million tons in 1873, but was followed by a 
rise of above a million tons in 1874; «nd in 1875, for the first 
time, the export exceeded fourteen million tons. Of this quantity 
above eleven million tons were shipped for European — France 
and Germany heading the list; about a million and a half tons 
went to America, nearly all of it to South America and the West 
Indies ; nearly three-quarters of a million tons went to Africa, 
above half a million being shipped to Egypt; and about 900,090 
tons were shipped for India and other Asiatic countries. Thus 
far in 1876 the export of coal shows a continued increase. 


A Mr. Jacos Rexsz, of Pittsburgh, proposes, says The Bulletin, 
that a monument be erected to Henry Bessemer, which shall be 
constructed as follows :—‘‘ Firm in the foundations of the ages, 
let us build on Catalan lumps a mammoth base of charcoal metal 
and mark it Hogge—and on it place a cheaper cast of raw coal 
iron in memory of Dud Dudley, and, higher still, a Darby coke 
iron block, cap) with Roebuck’s porous metal, and from thence 
upward to the heavens project a cone of a better, cheaper, purer 
metal, marked in spectroscopic lines of gold to Bessemer, And 
while we view this mighty work, from rugged base to shining apex, 
let us not forget the path they trod, the difficulties which they 
encountered, and the necessity of the intervening age for the 
puddling process. And around this monument of glory let us 
pile with willing hands dephosphorised puddle balls in such design 
that all may read with pleasure the name of Henry Cort.” Cer- 
tainly. Why not? 

WE see, says the Agricultural Gazette, by our advertising 
columns that at least one of the Birmingham hotel keepers has 
decided to charge not more than 5s. per night for a bed during the 
week of the Royal Agricultural Show. We hope that all the 
ether Birmingham hotel keepers will follow this good example, and 
thus point out their duty to the towns where future agricultural 
shows are tobe held, It is quite time something was done in this 
direction, for the outrageous charges—half a guinea, and some- 
times a guinea a night—made by hotel keepers during these shows 
have, we are sure, kept many people from going at all; and it has 
had the further effect that visitors to the show who intend stop- 

ing afew days have gone to the trouble and expense of travelling 
si Fa and forwards night and morning to towns, poiegs 
twenty miles distant, rather than submit to the extortion. Of 
course hotel keepers and others expect on these occasions not only 
to do extraordinary business, but to make more than the usual 
profits, They might double their prices for sleeping accommoda- 
tion on this account without any protest from us, but when they 
come to charge five and ten times their usual prices we cannot find 
a milder word for it than extortion. 


A CORRESPONDENT of the Pall Mall Gazette states that the 
following are the particulars of the protective measures which the 
Russian Government have determined to apply to their manufac- 
tures of iron and steel rails :—A heavy duty will in future be im- 
posed upon the importation of foreign rails into Russia, and all 


railway companies within the dominions of the Emperor, whether- 


now formed or to be formed, will be compelled to use at least one- 
half of their rails of Russian manufacture. For the term of 
twelve years a premium will be allowed by the Government upon 
each poud of steel rails manufactured in Russia, and also upon 
old rails reworked. A premium will be granted during three 
years upon all pig iron. As regards the new Russian works in the 
district of Bakhmnutaki, the premium will only be paid when the 
quantity manufactured exceeds 300,000 pouds per annum, the 
allowance will then amount to 50 copecks per poud. During the 
first eight years of the period mentioned above the premium upon 
steel rails will be 35 copecks per poud, in the ninth year it will be 
30 copecks, in the tenth 25 copecks, and during the eleventh and 
twelve 20 copecks. The right to this premium acsrues upon a cer- 
tificate being delivered to the inspector of the Ministry of Ways 
and Communications, containing a receipt of the rails signed by 
the company. These regulations apply both to the works already 
in operation and to those erected within a period of three years, 
for the manufacture of steel rails, and these will be entitled to 
orders for rails extending over a period not exceeding five years. 
The occasion for the giving of such orders is to be determined 
by the Ministry of Finance, together with the Ministry of Ways 
and Communications, and the ultimate decision rests with the 
Council of Ministers. The quantity of steel rails to be manufac- 
tured and delivered by the command of the Government is fixed 
as well for new railways as for the repairs of those in operation. 
The orders are to be given for a period of from three to five years; 
manufactured rails must not exceed one-third, and the remaining 
two-thirds must be new iron or steel rails, The orders are to be 
received in the form of contracts and the price fixed is to include 
the premium, The manufacturers have alse the advantage of 
having no deposit to pay, and if they do not comply with the terms 
of the contract the arrangement is merely terminated, and that 
without any penalty. The manufacturer is to receive, if he 
desires it, half of the amount for one year’s supply of rails in 
advance, giving the works as a tee, and this is in ne case to 
exceed 75 per cent. of the value of the works, plant, and machine 
according to their estimated cost. All statutes and 


in 





future to railway companies are to contain an engagement on their 
part to accept a quantity of the steel rails manufactured by the 
order of the Government. The Ministry of Finance and the 
a of Ways and Communications are preparing a reduction 
of tariff for the transport of rails, ore, fuel, 

to the Russian industries, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque 
BERLIN.—AsuHeEr and Co., oh den Linden. 


TwieTMeyeER, 2: ‘ 
NEW YORK —Witumer and Rocers, 31, Beekhman-strect. 
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PUBLISHER'S NOTICE. 


*,* With this week’s number is issued, as a Supplement, No, XCIV. 
of our Portfolio of Working Drawings, illustrating a Bogie Tank 
Locomotive, North-Eastern Railway, Designed by Mr. E. 
Fletcher, Messrs. Neilson and Co., Glasgow, engineers. Every 
copy as issued by the Publisher contains this Supplement, and 
subscribers are requested to notify the fact should they not receive it. 

















- $O CORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, nied by a large envelope legibly directed by the 
writer.to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be Jorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

C. P. H.—At present no information has reached us in addition to that which 
we have published. 

T.W. P.—The reducing valve will do harm. Any powerful governor, 
8 Sor example, as Porter's, will answer your purpose. 

Hose Pire.—We never heard of sucha machine, Apply to makers of fire 


engines, 

G. A. A.—(i) There 1s no charge. (2) Send sketch. Until we are in posses- 
sion of more information it is impossible to say whether we can give your 
invention a place in our columns or not. 

. O. W.—There is nothing new in your proposal to fit a pipe to the top of a 
glass water gauge, which pipe shall open in the highest part of the steam 
space, The arrangement is frequently used with marine boilers, and no 
doubt, where water is dirty, it answers the purpose of keeping the glass tube 
comparatively clean. 

G. L. (Brisbane).—The operation is very simple. The gun-cotton discs are 
strung like beads on a rope, and tied round the tree. In one of the discs is 
Jixed a detonator, which is ignited by a suitable fuse, say a bit of Bickford’s 
blasting cord, and the thing is done. Proper fuses and instructions may be 
obtained from any manufacturer of gun-cotton. 

A. 8. (Brandon-place).— We do not see any difficulty, wnless you are dealing 
with imaginary cross sections. You must know what the cross section o, 
your girder is before ob can make any calculations whatever. The value 
Sor q a be taken from the tables, or calculated from the equation 
q = 80h 

J.D. B.—The heaviest load carried on any railway on a single pair of wheels 
is to be found on the Bristol and Exeter line. The express engines on this 
road are broad gauge locomotives, with a four-wheeled bogie at each end, and 
a single pair of 9ft. drivers in the middle, These wheels “ carry” eighteen 
tons, including their own weight. The outside-cylinder express engines on 
the Great Northern have between fifteen and sixteen tons on a single pair of 
one The Metropolitan Railway engines carry thirty-two tons on four 

rivers, 





WIRE-COVERING MACHINERY, 
(To the Editor of The Engineer.) 


Str,—We should be glad to receive names and addresses of makers of 
machinery for the manufacture of gutta-percha wires, A B. anv C, 





ROD STRAIGHTENING MACHINE. 
(To the Editor of The Engineer.) 
Srr,—Can. any correspondent be good enough to tell us where 
obtain machines for straightening rods of steel and iron whe after 
coming from the draw benches; also machines for corruga‘ steel 
plates 20 to 30 w.g. thick ? “y A, 
Manchester, June 27th. 
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Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 


the 
. Alternate advertisements will be inserted with all u re- 
'y, but regularity cannot be guaranteed any such case, AU 
, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE SIX 0’CLOCK ON 
Tuurspay Evenine in gracu Week. 

*,* Letters relating to te ne Ss Spartans of Ge 

t » Mr. Leopold Riche; all 

letters to be addressed to the Editor of Tux Encinerr, 168, Strand. 
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DEATH. 
On the 28rd inst., at West Shandon, Dumbartonshire, Ropert Napier, 
in the 86th year of his age. Friends will please accept this intimation. 
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THE MARINE DEPARTMENT OF THE BOARD OF TRADE, 


Ir is probable that there never was so unpopular an official 
section of the English Government as the Testis Depart- 
ment of the Board of Trade. The duties to be discharged 
by the officers of this department are troublesome and 
inquisitorial, and for this reason they should be performed 
with the greatest possible tact and good feeling. This 
tact is, however, not always forthcoming, and it is espe- 
cially absent at head-quarters. Englishmen will submit 
quietly to a good deal of official interference so long as 
such interference is apparently justified by facts ; but they 
cannot rest content with arbitrary enactments, certain to 
prove more or less oppressive in their operation, and for 
which no good reason can be adduced, It is the misfor- 


tune of those at the head of affairs at Whitehall that they 
not gnly legislate in a dictatorial spirit, but totally fail to 
conceal the operation of this spirit. The autocratic “ You 
must” pervades every line of every bye-law; and the 
framers of the literature of the Marine De ent of the 
Board of Trade have, unhappily, succeeded in convincing 
the world that they hold marine engineers and ship- 
builders to be either ignorant, or dishonest, or both. Year 
after year the enactments of the department have become 
more and more vexatious, we had almost said more in- 


up with the injury, contenting themselves with complaints 
which have been totally disregarded. We might cite 
numerous examples to prove that the evils of steam-ship 
inspection, as now carried out, are especially grave; but we 
venture to think that very few of our readers will need 
enlightenment on this point. At last, however, matters 
have come to a crisis on the Clyde, and twenty-nine of the 
principal marine a Sag po. firms of Glasgow and the 
neighbourhood, unable longer to bear with the Board of 
Trade rules and the Board of Trade subordinates, have 
memorialised Sir Charles Adderley, the president of the 
Board, on the subject, with what result remains to be 


seen. 

The Glasgow engineers, although they had long suffered 
at the hands of the Board of Trade, bore their troubles 
with comparative patience until a pamphlet was issued 
from Whitehall, entitled, “Instructions to Surveyors of 
Ships Appointed by the Board of Trade.” These instruc- 
tions practically deprive the inspectors of all discretionary 
powers; and they are, in many respects, not only intolerably 
oppressive and insulting, but downrightly absurd. 
deputation waited on Sir Charles Adderley to present the 
memorial to which we have referred. In reply, Sir 
Charles Adderley requested that the engineers on the 
Clyde would prepare and communicate to him a full 
statement in writing, pointing out the particular instruc- 
tions to which the memorialists took exception. There- 
upon the Clyde engineers appointed a committee to 
carefully into the whole matter, and prepare a suitable 


yf | Statement to be presented to Sir Charles. A second com- 


munication was accordingly drawn up by the committee 
and presented. We have received a copy of this report, if 
we may so call it. We have not space for its reproduction 
in a complete form in our pages. A few extracts will, 
however, suffice to show that the Glasgow engineers have 
not combined to defend their professional reputation a 
moment too soon. It will be understood that the 
objectionable document places it beyond the power of the 
Board of Trade surveyor to act as he may see fit when 
asked to pass the machinery of a given steamship. Here- 
tofore surveyors had this discretion. The Board of Trade 
selected men who were supposed to know something of 
their business, and it was left to these men, within 
certain broad limits, to say whether a given fitting 
or dimension was or was not sufficient. Under the new 
rules this discretionary power is practically abolished, and 
not only the marine engine builder but the Board of Trade 
inspector must alike bow to the dictum of Whitehall. 
Coming now to this new code, let us see how it has been 
framed 

We have repeatedly called attention to the absurd rules 
laid down won to the proportions of marine boilers 
by the Board of Trade, but the instructions in the new 
code go far beyond anything that has gone before. Take, 
for example, the new rule that the maximum strain on 
boiler stays shall never be allowed to exceed 5000 lb. on 
the square inch. Let us assume for a moment that this 
is a good rule; it represents, for average qualities of stay 
iron, a factor of safety of about 9. So far so well, but 
we find that the rules given for the boiler shell permit it 
to be submitted to a maximum working strain great 
enough to reduce its factor of safety to 6. If a shell, 
under these conditions, is strong enough, then it would 
appear that the stays are too strong. The “ Instructions” 
are here, at least inconsistent, but this is nothing to what 
follows. A formula is given for calculating the strength 
of stayed surfaces, which is unintelligible. The committee 
of engineers, after much cogitation, failed to make any- 
thing of it except this, that a plate whose thickness was 
nothing, would if stayed at every 4in., be permitted to 
carry a pressure of 101b. on the square inch. If the 
plate were half an inch thick, the boiler would—if 
stayed as before—be permitted to carry a working pressure 
of no less than 4861b. on the square inch. “ We hardly 
think it necessary,” add the memorialists, “to comment 
further on such a formula as this, although it could be 
easily shown, that even if the formula itself were unim- 
peachable, the constants given for use with it are quite as 
empirical as those given under paragraph 90.” This para- 
graph is one of the most remarkable in its way ever penned. 
An ideal boiler is described, and to this a factor of safety 
of 6 is allowed, and a much higher pressure is assigned 
to it than is allowed to boilers as usually made by marine 
engineers. Now the design for the boiler was no doubt 

repared at Whitehall, under the inspection of one of the 
loots of the department, and this gentleman consequently 
asserts, in the plainest language open to him, that he 
knows how a marine boiler should be constructed better 
than any marine engineer in practice. No other construc- 
tion can, we think, os laced on the matter. A series of 
instructions follow for the inspector, pointing out to him the 
departures from the proportions of the standard boiler 
which he will meet with, and telling him what deductions 
to make in each case from the standard pressure. From this 
paragraph it is evident that not only does the designer of the 
ideal boiler hold that he is the best marine boiler designer 
in Great Britain, but also that he can estimate the proper 
factor of safety for any boiler to two decimal places !—a 
feat which we are willing to acknowledge no engineer 
would attempt to perform. We are not at ali rised to 
find that this gentleman insists, that when a boiler is not 
open to inspection during the process of construction, it 
must be made 27} per cent. stronger than would be neces- 
“7 if it had been open to inspection, though not inspected, 
an 





that he is willing to accept extra material as a substi- 
tute for quality and good workmanship. All this is very 


sulting, and year after year those most injured have put. 
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bad, but it would appear that the Board of Trade was . 
determined that, in preparing these “Instructions,” nothing 
should be left undons to place the coh ery in a 
ludicrous light. What do our readers think of a rule 
which insists that “dished ends which are not truly 
hemispherical must be stayed?” It is evident that the 
framer of this rule has failed to understand the law of the 
operation of pressures within a sphere. So long as the 
end plate of a tube is sufficiently thick to resist the tensile 
strains brought on it by the steam it will not undergo 
deformation, provided it was at the first made any portion 
of a true sphere. It is by no means necessary that the end 
should be a hemi or half sphere for this rule to hold good. 
Any section, however small, of a sphere, strained from the 
inside by an elastic fluid, will be subject to a tensile strain 
—and a tensile strain only. Portions of tube ends which 
are not curved to a true sphere will, it is true, be subjected 
to other strains, but we entirely fail to see why a plate 
with a rise of 6in. in the middle should require a stay 
when one with a rise of a foot does not. It is true that 
steam receivers are always the better for a heavy longi- 
tudinal stay, but this stay is required to spare transverse 
seams of rivets some of the strain that would otherwise be 
brought on them, and for no other reason. The more we 
examine this rule regarding dished ends, the greater is the 
mystery in which it is involved. We have seen before © 
that boiler stays must be taxed to no more than 5000 Ib. on 
the square inch, but we are told here, that “if the dished 
plates are theoretically equal in strength to the pressure 
needed, the stays may have a strain of 10,0001b. put on 
them.” If the a are independent of the stays, why 

ey are not, why should the stays be taxed 
here to double the strain allowed elsewhere? We must 
content ourselves with citing but one rule more from the 
“ Tnstructions.” “The inspectors are to report direct to the 
Board of Trade in all cases where they find that cast iron 
is employed in such a manner as to subjected to the 
pressure of steam and water.” Well may the committee 
say that, under these conditions, a special report will have 
to be made in almost every instance. 

The worst feature of the “ Instructions,” however, re- 
mains to be noticed. The Board of Trade officials detail 
the dimensions which shall be given to propeller shafts. 
This is but the thin end of the wedge, and to be consistent 
the department must push on and dictate the dimensions to 
be given to every portion of aship’smachinery. This being 
done, responsibility will be, toa very great extent, taken 
off the shoulders of the marine engineer and put on those 
of the Board of Trade officials. Nothing could possibly 
be more fatal to the progress of improvement in marine 
engineering; no precedent more dangerous can be esta- 
blished than this rule about shafts. It was high time that 
engineers remonstrated. Let us hope that common cause 
will be made in the matter throughout Great Britain. We 
are very far from disputing that the Marine Department 
of the Board of Trade has done, and is capable of doing, 
excellent service to the country, but its officials will best 
discharge their duties by confining the range of their 
influence as much as possible, and hearing in mind that 
the marine engineers of Great Britain are, as a rule, not 
only competent to build excellent engines and boilers, but 
so honest, and hold a good reputation in such regard, that 
they exert their powers to such excellent purpose that no 
better engine and boiler makers can be found in the world. 
The public will find it hard to believe that any Board of 
‘Trade official is competent to teach a Caird, a Napier, a 
Rowan, or a Simons, or such as many others we could 
name, how to build marine engines or boilers. 


THE VIENNA WATERWORKS, 


A mors striking illustration of the fallibility of theory, 
unless based on the data of experience, and of the irre- 
sponsibility of bodies corporate when entrusted with the 
execution of great undertakings, can hardly be conceived 
than the present failure of the waterworks of Vienna to 
supply the requirements of the city. Nature in her earliest 
efforts produced a site which, for beauty of scenery and 
advantages of position, can scarcely be surpassed ; the first 
settlers from Rome, in founding the city of Vindobona. 
exhibited that admirable facility of adapting themselves to 
an adopted soil, utilising every stream and mountain, 
every valley and plain, either for their defence or comfort, 
for supplying the necessaries or for getting rid of the 
impurities of life, in a manner which will hand down the 
memories of their engineers as ornaments of their time 
and worthy of imitation in the future; but it has been 
left to the representatives of the present generation, in 
copying the magnitude and massiveness of the Roman 
aqueducts, to ignore the foresight and skill which devised 
them, to stultify the efforts of nature herself by an error 
of calculation as to the abundance of her supplies, and, 
after an enormous expenditure of time and money, to be 
obliged tacitly to confess—for bodies corporate have only 
tongues for self-laudation—that the springs have failed to 
supply the quantity of water they had hoped for. Were 
the water supply of towns a question as unsolved as the 
utilisation of our sewage, some excuse might be found for 
a partial failure in so large an undertaking ; but with the 
histories and relics of past ages at their command, and the 
numerous examples of modern time free to their inspection, 
to say nothing of their own experiences from 1835 to 1857 
in endeavouring to obtain filtered water from the Danube, 
when two and twenty years and 1,630,000 florins were 
expended in obtaining a result which had been calculated 
to cost 776,000 florins and be completed in eight years, 
there is neither room for excuse nor for palliation; and in 
endeavouring to gauge the want of perspicacity and the 
complacency which ignored the examples of the past, our 
imagination is lost in astonishment, our speculations in 
bewilderment. 

It is true that Vienna at the present moment possesses 
one of the finest aqueducts of modern Europe, and the 
water which is brought by it from the icy springs of the 
or to the city is, as far as it goes, the very best of 
its kind. Every praise is due to those who conceived,and to 
those also who executed the actual works ; there lacks but 
one element to make the whole complete, and that unfor- 
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tunately is the very essence of the for which the 
money has been spent. The ori contract for the 
execution of the works was 12,175,484 florins, but from a 
variety of causes incidental to theoretical estimates, a further 
sum of 42 per cent. has been expended ; and on this point 
the inhabitants of Vienna have much cause to be thankful. 
Judging from the miserable blunders made in determining 
the thickness of the pipes required to withstand the 
pressure, and from the indecision which in several cases— 
notably in that of the principal main entering the city 
from the reservoirs—caused the mains to be twice taken 
up and relaid, a much larger deficit would not have 
astonished the general public. In speaking of the requisite 
supply the official report naively says, “The actual quan- 
tity of water required for drinking and household purposes 
depends entirely on the number of inhabitants to be sup- 
plied—a calculation which is not very difficult to make.” 
From a feeling of justice it must be admitte1 that this 
“not very difficult question” was solved without an error, 
and it was computed that the wants of the city, making 
the usual allowances for an increasing population, require 
for the present about ten million gallons daily during the 
summer, and 6,900,000 gallons during the winter months. 
From observations made from month to month during 
the period 1865-1869 at the two sources from which the 


supply is drawn, it was found that the average lowest 


flow of water was during the month of January, viz., 
5,312,000 gallons, and the highest in the latter end of 
April and the beginning of May, amounting to more than 
20,000,000 gallons, strong presumptive evidence that the 
former is the result of frost, and therefore liable to a con- 
siderable reduction during a severe winter, the latter that 
of the melting of the snow. Notwithstanding the ascer- 
tained fact that the springs only yielded the desired quan- 
tity of water from the beginning of March to the end of 
November, and the utter impossibility of the reservoirs, 
constructed to hold a maximum of 1,617,317 gallons, being 
of any material assistance in supplementing the deficiency, 
the doubts and openly expressed fears of the uninitiated 
were laughed to scorn, and the missing factor by whose 
powers of multiplication the deficient quantity was to be 
made good fished up from the depths of some hitherto un- 
known axiom; or perhaps those in authority, relying on the 
problem of chances, or, still more likely, actuated by an 
unseemly haste to close the unfortunate year of the Exhi- 
bition with the completion of some work that bore on its 
front at least the semblance of success, totally ignored these 
untoward facts, and, allowing the wish to stand father 
to the thought, determined to go on with the scheme 
as it stood, and leave the probabilities of the future 
to repair the errors of the past. Retribution, however, 
has followed in haste on the footsteps of folly, and within 
less than three years from the festive opening, when the 
water first rose in a splendid jet from the fountain on the 
Schwarzenburg Platz to inaugurate the completion of the 
works. Nature has resented the unauthorised demands 
on her resources, and vindicated, by her refusal to overtax 
her energies, even at the bidding of the engineers of the 
Vienna community, the unerring laws by which she is 
regulated and the truth of the data she afforded for a basis 
of calculation. The quantity of water brought to the city 
during the past months has been so much less than was 
expected—indeed, the daily supply at one time scarcely 
exceeded 2,500,000 gallons—that the authorities have been 
continually obliged to fall back on the old filter beds of the 
Kaiser Ferdinand Waterworks, which draw theirsupply from 
the Danube Canal, a few hundred yards below the outflow 
of the main sewer of the town of Nussdorf and its sur- 
rounding villages, to supply even the small proportion of 
dwellings in which the pipes have been laid. It is scarcely 
reasonable to expect that the public, although accustomed 
for years to depend on this supply, with the exception of a 
few insignificant springs and the wells which until lately 
were to be found in many of the old houses, should, after 
being heavily taxed for a supply of pure water, rest con- 
tent to find at odd times, without any previous notice 
being given, that the supply of delicious water, having a 
maximum temperature of 45 deg. Fah., had suddenly failed 
and been replaced by an inferior kind whose minimum 
temperature is 59 deg. Fah., and its maximum 70 deg. 
Complaints on all sides are loud and bitter, but so long as 
works of this kind are undertaken by public bodies who, 
having no individual responsibility, are amenable to no 
jurisdiction, there is but small chance of redress, Were 
there but the probability that the blunders of the present 
might lead to increased carefulness in the future, or that a 
succession of errors might culminate at last in accumu- 
lative success, the prospect would afford some slight 
glimpses of hope; but so long as there exists a numerous 
body of partisans ready at all times to sacrifice their 
integrity, by ignoring or explaining away the failures of 
those from whom they hope to derive future benefits, or 
until the profession establish among themselves a technical 
“ Vehm-gericht,” whose verdict of censure on every mis- 
take by which the public money has been squandered 
shall act as a “veto” on the future employment on public 
works of any one by whom the mistake has been made, be 
he whom he may, from the oldest member to the youngest 
student, until he shall give sufficient evidence from the 
actual execution of private works that he has redeemed 
his professional status, it is to be feared that that care of 
the public interest and individual feeling of responsibility 
which ought to stand first in the code of honour of engi- 
neers, will ever remain second to personal interests, and 
instead of manifesting that confidence which is abso- 
lutely mecessary to insure the means of executing large 
undertakiugs, the public will rather content themselves 
with the appliances that satisfied their forefathers than 
attempt the dubious benefits of improvement. 





FREE TRADE IN THE UNITED STATES, 


NoTWITHSTANDING that the excitement of a Presidential election 
is not favourable to the progress of sensible dumestic legislation 
by the Congress of the United States, and that therefore there 
is just now but little prospect of Mr. Morrison’s Tariff Bill soon 
becoming law, still the latest intelligence relative to that con- 
templated bill—one in which Great Britain is so largely inte- 





rested—-is indicative of the progress of the views upon which it 
is based. The Free Trade movement in America is receiving not 
a little impetus from the prevailing depression in United States 
industries, and adhesions to the cause are coming from most 
unexpected quarters. It is made known that even in the New 
England States there has sprung up an influential body of Free 
Traders. People have latterly turned their attention to a more 
thorough study of political economy, and are beginning to dis- 
cover that its teachings are true, and that Free Trade is the 
natural law of commerce. Those teachings are strengthened by 
the bitter experience of an industrial convulsion without parallel 
under the protective system, and it is asserted by some of the 
leading journals of those regions that a sharp probing of popular 
opinion by an active canvass would reveal wide differences of 
opinion among the people of Massachusetts and New England, 
and equally among their representatives in Congress. It is also 
believed that two-thirds of the Massachusetts delegation in 
Congress would to-day vote for tariff reform in favour of lower 
duties if the issue were seriously and intelligently raised, and 
the others are unsettled in their opinion. They see their leading 
industries vainly endeavouring, by combination an otherwise, 
to obviate the evils of over-production, for the policy of sus- 
pension of labour had proved impracticable and unavailing. 
Then Mr. Morrison has just been delivering a speech, and he is 
described as having by that speech effectually dissipated the 
influence of a tariff upon the wages of labour. The favourite 
theory of the Protectionists, that American artisans cannot com- 
pete with the “ pauper labour” of Europe without a bonus in 
some shape, he shows to be a fallacy, by pointing to the fact that 
the well-paid agricultural labour of America actually does com- 
pete with that of the Old World in its own markets, In the 
same way the comparatively well-paid workmen of Great Britain 
compete with artisans upon the Continent, and with the starving 
labourers of India and China. But, after all, the reforms pro- 
posed by his bill would still leave the tariff rates very high and 
afford incidental protection. There would remain an average 
duty of 30 per cent. on cotton fabrics, 25 per cent. on iron and 
steel, and about 40 per cent. on woollens. But even average 
duties such as these, if they should once be established, would 
not be long in leading to duties much more favourable to the 
English iron and steel trades in particular; and there are iron 
and steel manufacturers in England who hold firmly to the ccn- 
viction that the United States must even yet come to this 
country for the supply of wants which will by and by be deve- 
loped in respect of her railway requirements in particular. 


MACHINERY IN IRON MAKING, 


Tue working of the Danks plant in North Staffordshire was 
stopped for want of enough trade to keep the larger portion of 
the plant in operation. It is less costly in proportion ‘to the 
make of iron to keep on the old hand furnaces than only the 
smaller part of a plant of machine furnaces. But in the Nerth 
of England, at Messrs. Hopkins, Gilkes, and Co.'s, where rails 
are produced, the directors, after careful deliberation, have 
come to the conclusion that they can more profitably keep on 
the Danks plant when they possess facilities for making part 
homogeneous rails and part merchant iron, than they can employ 
the old hand furnaces in making rails and merchant and plate 
iron from piles. They have therefore resolved to keep their 
Danks furnaces going on such rail orders as they may be able to 
secure, and to run the Danks furnaces not required for that 
purpose upon the making of the general descriptions of the pro- 
duct of the mill and forge so generally demanded in Stafford- 
shire, for instance. The South Staffordshire men, who have not 
yet adopted machine puddling, are threatened with competition 
from the North of England to an extent surpassing that to 
which they have heretofore been subjected. Messrs. Hopkins, 
Gilkes, and Co. believe that not only can they make by the 
rotary puddler better rails than they can turn out with 
the hand furnace, but that equally from pigs readily avail- 
able they can, with the aid of the machine, roll merchant 
iron of a quality surpassing that possible with the same mate- 
rials in furnaces of the class which the rotary principle is 
designed to supersede. In the interest of machine puddling, 
whether Danks or Crampton, we cannot but hope that Messrs, 
Hopkins, Gilkes, and Co. will succeed. If those members of the 
South Staffordshire Mill and Forge Managers’ Association who 
recently visited the Royal Arsenal at Woolwich had known 
what we have here stated, they-would have felt a closer 
personal interest in the working there of the Crampton 
revolving furnace. Mr. Crampton and his son both afforded the 
Staffordshire men the full benefit of their experience in the 
handling of the furnace, and every possible opportunity was 
afforded them of judging exhaustively of its many points of 
merit. It was noted that the hot blast with which the pulverised 
fuel is now fed to the furnace had not only wholly prevented any 
caking of the coal by moisture, but had also facilitated the 
melting of the charges. These were part Indian ore containing 
6°83 of silica, together with more than distinct traces of sulphur, 
and part old shot. From this mixture blooms were being ham- 
mered, which produced under the rolls iron said to be of a 
purity impossible of attainment from the same materials by the 
use of the hand furnace. Previously the furnace had worked 
well in experiments for the smelting of Indian ore with 
Indian coal. In anticipation of the great demand which will by 
and by spring up for finished iron, and which when it arises 
will find the workmen in under supply, the machine puddling 
question is reawakening very much interest throughout all the 
ironmaking districts. 

ANOTHER COLLIERY EXPLOSION, 


Onr would have thought that in this advanced stage of mining 
engineering it would have been totally unnecessary to say asingle 
word in condemnation of the practice of using naked lights in 
colliery working, particularly in the South Yorkshire field. Yet 
we are again called upon.to do this, and we do it with no slight 
appreciation of the very serious responsibility restiag upon those 
who have had the management of the Birley Vale Collieries of 
the Sheffield Coal Company, where an explosion took place early 
on Monday morning, causing the loss of six lives. Similar disas- 
ters in South Yorkshire have frequently occurred in the past, 
and they have produced at least two of the most terrible catas- 
trophes known in the records of mining accidents. The firing of 
the Oaks Colliery in 1866 caused the loss of 380 lives, and 143 
were killed at Swaithe Main in December last. Yet, despite 
these facts, and the constant and unsparing condemnation of 
the use of naked lights by Mr. Wardell, the Government In- 
spector for the district, and the equally rigorous denunciations 
of the practice by Mr. Evans, who has charge of the Derbyshire 
district, there are still to be found collieries at which the dan- 
gerous custom lingers, and, of course, there are explosions every 
few months. In alluding to this particular explosion, we 
are not to be understood to have any desire whatever to 
interfere with the jurisdiction of the coroner, or of prejudicing 
the minds of his jurymen ; yet we feel bound to place on record 
our protest against a system which yearly costs the country 
hundreds of lives. From the reports of the occurrence already 





published, it appears that some of the men made use of safety 
lamps, whilst others used naked lights, which, in effect, was a 
mixed system worse even than the sole use of the candles. 
There had, a few days before, been a strong outburst of gas in a 
benk in the low levels ; but the miner who struck it had the 
good sense to leave his pick in the hole whilst he crept away for 
some wet clay wherewith to stop up the vent. On the Sunday 
night the fire-triers went down and completed their rounds by 
the Monday morning, when the men descended to their work as 
usual. In the course of the first half-hour the explosion occurred 
in the low levels, about 1000 yards from the shaft, and killed 
six men, Its effects festanahilie were localised, otherwise most 
of the 700 men and boys employed in the workings might have 
lost their lives. Some of the survivors appear to have given 
narratives of their escapes to the local reporters, and, on looking 
these over, we observe that John Spencer, a deputy, admits that 
coal is got by blasting, and not by means of wedging; and 
another miner, named Joseph Eaton, fully confirms this fact. 
We have nothing more to say at present on the subject ; but we 
cannot avoid coming to the conclusion that, with naked lights in 
use, and blasting in regular operation, it would have been 
strange indeed if the pit had not “fired” sooner or later. 


A CURIOUS EXPERIMENT. 


The screw steamer Thames, 1687 tons, belonging to Messrs. 
Temperley, Carter, and Co., left the Victoria Docks on Saturday 
last for Montreal, with a very curious arrangement of pumps 
fitted to her engines, by Mr. R. M. Marchant, of Kirby-street, 
Hatton-garden, intended to pump back part of the exhaust steam 
into her boiler, by which means Mr. Marchant hopes to effect a 
great eaving in theexpenditure of fuel. He argues that out of every 
100 units of fuel, ten units are expended in raising a correspond- 
ing volume of water from 60 deg. Fah. to 212 deg. Fah., and 
65 to evaporate afterwards into steam, and that out of the 25 
units left, 10 are expended (under the best application) in giving 
pressure and power to the steam, and 15 are lost by radiation or 
conduction up the chimney. Thus 85 units of the expended 
fuel go into the boiler, of which 10 represent the power or pres- 
sure in the steam, which is manufactured at the cost of the other 
75, and these 10 units of fuel are expended for the purpose of 
pressure in the steam, represent the only operating portion of 
the 100 of expended fuel. He therefore argues that as the 
application of any power in excess of that represented by the 10 
units would recompress and return the steam to the boiler after 
its pressure has been taken out of it, and that as the compression 
given to the steam—representing pressure therein—for the pur- 
pose of returning it with such pressure in it to the bviler, 
replaces in the boiler for its repeated use all the pressure so 
effected, any work on the pumps for such compression is imme- 
diately represented in the boiler for application by such attained 
pressure for the purpose of power in the boiler, that consequently 
all the work is represented in the boiler less friction, and that, 
therefore, the attainment by any process of the means of sup- 
plying the boiler with steam must necessarily be effected without 
any loss of power other than that of the free friction of the pumps. 
This is not very clear, but it is all that we can make of Mr. 
Marchant’s views. The method whereby he proposes to carry his 
theory into practice, as fitted to the Thames, is thus contrived. 
A double-acting pump 36in. in diameter and Yin. stroke takes 
off from the exhaust steam of the low-pressure cylinder the 
same volume of steam as is admitted into the high-pressure 
cylinder at each stroke. This steam, being admitted into a 
reservoir above the pump, is next forced by one stroke of a 
similar double-acting pump into a reservoir of half the volume, 
and by the second stroke of the pump it is again compressed by 
half its volume, and is sent back into the boiler. In its passage 
through the pumps the steam is saturated with water, so that it 
is returned to the boiler in the form of clouds, and all heating 
of the pumps is avoided. The pistons of the pumps are geared 
on to the main crank shaft, and Mr. Marchant asserts that the 
pumps being equally balanced, the steam will be pumped back 
in a compressed state into the boiler with the same power as is 
required to pump in the feed-water ordinarily. It is not diffi- 
cult to see in what Mr. Marchant’s mistake lies, It is an 
instructive fact that any shipowner in the present day should 
permit a large sea-going steamer to be fitted with what is neither 
more nor less than “a perpetual motion” engine, the value of 
which our readers can estimate for themselves. 


A POINT OF PATENT LAW, 

A curiovs addition to our patent law authorities has just been 
made by a decision of the Master of the Rolls. This decision 
was based upon a proposition which appears to be well esta 
blished, namely, that an application for a patent may be kept on 
foot by the deposit of a second provisional specification before 
the determination of the period of protection afforded upon the 
first application. Some time ago a patent was applied for by 
Mr. Thomas Melling, of Liverpool, in respect of certain improve- 
ments relating to water supply. He subsequently was desirous 
of renewing his application, and to be successful it was necessary 
that the fresh application should be made not later than the 
20th May last. In consequence, however, of certain informalities 
in the papers, and the necessity for a reference by Mr. Melling’s 
agent to that gentleman himself, it was not perfected until the 
22nd, and consequently after the period of protection upon his 
previous application had run out. To remedy the defect, which 
would otherwise have been fatal, the Master of the Rolls 
was moved to allow the application to be dated as of the 20th, 
or two days earlier than the actual date; and to this the Master of 
the Rolls has consented. We confess we are quite at a loss to 
understand upon what authority the Master of the Rolls has 
proceeded. Presumably, he decided the point in his capacity of 
Commissioner of Patents, but even then we fail to perceive how 
in the face of sections 6 and 23 of the Act of 1852, he could 
exercise any such authority. The Act is clear in requiring the 
date of the application to be recorded, and while it allows the 
patent to be dated as of any time between application and 
sealing, it is careful in restricting the exercise of the power to 
that interval. The effect of this decision will be that, assuming 
the letters patent to be sealed and to bear date as of the recorded 
day of application, that date will be two days prior to the actual 
date; and asa still further consequence, the invention, which 
was by the delay of the applicant given to the public, is now 
withdrawn from it and.restored to Mr. Melling. It may be 
mentioned that, as Sunday intervened between the 20th and 22nd 
ult., there was in this case no occasion to alter the number. This is 
the first decision in favour of such an application, but we may 
also mention the fact that some years ago an application of a 
similar kind was made by petition to the Lord Chancellor, and 
was returned endorsed to the effect that there was no jurisdiction 
to make the order prayed. 








EXPERIMENTS made at Zeltweg in Styria show that a hot blast 
cannot conveniently be employed in the Bessemer process, owing 
‘to the giving way of the bottom of the converter two opera- 


tions, Further experiments are considered 
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LITERATURE, 


Storms, their Nature, Classification, and Laws, with the Means of 
icting them by their Embodiments the Clouds, By William 
Blasius, formerly Professor of Natural Sciences in Lyceum of 
Hanover. Philadelphia and London : Lockwoodand Co. 1875. 
Even were this work one of much higher merit than it really 
is we should not be justified in occupying very much space 
in our notice of it, for highly important as even the rough 
empirical knowledge of the phenomena of storms is at 
pe to the sailor, and much as he will be at some 
uture time indebted to those many meteorologists who, 
keeping clear of theorising, are patiently endeavouring to 
work out by observation and induction the natural laws 
governing storms, the subject has much closer interests 
and relations for the mariner than for the engineer, in 
whatever branch of the profession. Even the lighthouse 
or harbour engineer has but scanty relations with the law 
of storms, however interested he may be in their occasional 
effects ; the agricultural engineer is more nearly concerned 
in the matter, since rain and hail, which concern him and 
his clients, have close relations with winds and storms and 
the laws which govern these. This work, however, is one 
not deserving of any elaborate notice, for after carefully 
examining its contents, we have, found it impossible to 
extract from it any new information of a reliable nature, 
or anything approaching the distinct enunciation of the 
new tasary of storms which the author professes through- 
out to have discovered. The nearest approach to anything 
like an intelligible statement of a theory anywhere in the 
volume we have found at p. 117. But neither from this 
nor from any part of the book, can anything be obtained 
beyond a confusing and sometimes inexact string of pro- 
positions and observations, which never can be made to 
coalesce into a scientific whole. The more one studies the 
book the less there is found in it. It is like one of those 
shallow pools which at a little distance seem to reflect all 
the imagery of nature, but when we approach them closely 
the reflected scenery disappears and the pool shows itself to 
be shallow, and we find only mud at bottom. The author’s 
notions, whatever they may be, rest upon a very narrow 
and insecure basis of induction, namely, upon his own 
imperfectly made observation of a single vortex storm or 
tornado which occurred in August, 1851, in the neighbour- 
hood of West Cambridge, near Boston, and whose de- 
structive area only extended over a surface of 400 or 
500 yards in width by afew miles in length. We have 
seldom met a book more unpleasant to attempt to master, 
or as to which there is more difficulty in giving to others 
any clear notion of its contents ; perhaps the best attempt 
we can make at this is to set forth a few of the author’s 
propositions, 

A storm is the result of a warm wind blowing into 
a cold one, or all storms come against the prevailing wind; 
and, according to the author, a mutual displacement 
takes place, which is the basis of his whole system. In 
winter storms (in United States, we presume) a warm 
current to N.E. pushes back a cold wind blowing to S.W., 
and in summer a cold current from N.E. io N.W. pushes 
the warm S.W. current before it. And at the place of 
meeting of the two winds there is a calm with a low 
barometer. 

The accepted term “ gradient,” one of the most useful 
adopted by modern meteorologists, and due, we believe to 
Mr. Thomas Stevenson, C.E., which signifies the relation 
in distance between two points on the earth’s surface 
having a given difference of barometric reading, the author 
proposes to dismiss, and to substitute for it “plane of 
meeting,” for the following not very cogent reasons: “ This 
‘plane of meeting,” the author says, “is defined in its 
position to the storm by the clouds, and has a meaning 
and an intimacy with the life of storms which make it 
more comprehensible than the gradient, and it is besides 
much older, having been explained in my lectures twenty- 
two yearsago.” This preference on the grounds of antiquity 
seems rather rucely shaken by the fact that, while from 
the term gradient, which has been in use only some seven 
oreight years, “much has been expected and little realised,” as 
theauthorsays; onthe other hand,from ourauthor’s“ meeting 
plane,” after twenty-two years, nothing at all has been real- 
ised. The term gradient, though perhaps a little obscurely, 
because metaphorically, stillexpresses an actual physical fact, 
from which by the application of pneumatic laws some con- 
clusions can with certainty be deduced. The moving force is 
proportional to the difference of pressure at the two extre- 
mities of a line whose length is a measure of the resist- 
ances opposed to motion, “ Plane of meeting” is but a 
phrase which, however it may express a loose notion, has 
no actual existence in nature, nor can be brought into 
measurable scientific connection. The “ plane of meeting,” 
according to our author, is more oblique to the horizon in 
summer than in winter, and its inclination corresponds 
with that of the sun’s rays. 

In ancient times auguries were taken from the flight of 
birds, Our author considers that from the forms and 
flight of clouds, and by the help of the unaided senses, 
the whole meteorology of storms may be deciphered. 
“Nature herself has provided us with instruments suffi- 
cient for the purpose. With practice our lungs will serve 
as a barometer, telling by easier or more difficult breathing 
whether there has been a change of pressure; our sensi- 
tiveness to heat and cold will suffice for a thermometer, 
and hygrometers are abundant.” We are not, how- 
ever, told where the latter are to be found, or whether 
within or without the human organism. That a cumulous 
cloud may roughly indicate an ascending current of air, 
and that stratus may also indicate a horizontal one, did 
not need a Blasius to inform us; but that much worthy of 
the name of science can be deduced from clouds in their 
relation with storms is what appears to us very far from 
being proved by anything in his book. We are ourselves 
left very much in nubibus as to a new sort of cloud which 
our author has discovered: “The tornado cloud I have 
called conus for the sake of uniformity of nomenclature; 
it has hitherto been without a distinctive name, and its 
form, that of an inverted cone, justifies the title I have 
given it,” 





The rain region, when rain accompanies a storm, is 
affirmed by our author to be, found under the “ meeting 
plane;” but we fail to { gop from any acknowledged prin- 
ciples why this should be so, or why, if so, there should 
be storms or tornadoes without any rain. The tornado, 
or vortex storm, is only one of a great variety of storms 
differing in origin and character, and this form our author 
considers cannot be produced but by inequalities of ground, 
or by the occurrence of islands or hot and cold currents in 
the ocean. We can but dimly gather, however, why this 
is so, or why the notion—at least forty years old—that 
vortex storms are generated by great eddies, with axes 
more or less vertical due to obliquely meeting currents of 
air at different altitudes, however such meeting may be 
produced, is to be thus limited. The author appears to us 
to be more of a biologist than a physicist, and his illustra- 
tions and terminology: borrowed from natural history 
are sometimes as singular as they are obscure; as for 
example, where he talks of the “embryology of storms,” 
and illustrates his notion of the importance—which no 
one can doubt—of continuous observation of the same 
storm from beginning to end, by supposing we examined 
the head of one fish caught in a‘ stream at one hour, the 
tail of another, and the middle of a third taken at succes- 
sive times, and by combining the observations, deduce from 
them all, the structure and characteristics of some one 
imaginary fish. This surely is but a mixture of truism 
with nonsense. Our observations of natural phenomena 
must, to be good for anything, embrace the whole of the 
phenomena in each instance, and in making periodic 
observations of storms we are dealing with phenomena 
dependent on the same invariable physical laws—that is, 
we are to be sure that the head, tail, and middle are of one 
fish, Again, we have a curious example of the author's 
mystical style in his remarks upon the probability of aerial 
tides due to the moon’s attraction, which are not proved to 
exist, but which our author deems highly probable, Will 
the reader have his faith in them increased by such 
arguments as follows: “There are various influences of 
the moon little understood, but whose existence is un- 
doubted. Such, for instance, is the lunar influence some- 
times found to exist in brain affections, a perfectly 
authenticated case of which has come under my own 
observation . . . . the same influence, it is main- 
tained. by physicians who have given the subject their 
attention, exists in other disorders than those of the brain, 
and Dr. Foster most interestingly connects these lunar 
influences with the direction of the wind ;” and then fol- 
lows a quotation in French with a translation into 
English, which amusingly exhibits the degree of acquaint- 
ance which our author possesses with the former language. 
We are told, on poetic authority, that “there is a tide in 
the affairs of men,” but we fail to see that the probability 
of tides in the air is the greater because mediwval super- 
stition connected lunacy with the age of the moon. But 
let us dismiss these nuge, of which we might have given 
other examples, as unworthy of any professedly scientific 
treatise, much more of one which attempts to overthrow 
two long more or less i accepted theories of 
storms—viz., the centripetal, that of Espy, and the 
cyclonic, which has received the support of many justly 
honoured meteorologists—and proposes to substitute for 
these a new theory which is nowhere either clearly enun- 
ciated, or proved either by appeal to well observed natural 
phenomena or by legitimate deduction from acknowledged 
physical science. The inaccurate character of the author’s 
statements is occasionally patent upon the surface. At 
page 29 the authority of Biot is invoked in a way rather 
hard to be understood against the establishment of 
“ observatories,” by which, we must suppose, the author 
means meteorological observatories, and we are told that 
we owe to Biot “in great part the development of 
inductive science.” Biot was a renowned mathematician 
and experimental physicist, but never meddled with 
inductive philosophy, and lived before the era of meteoro- 
logical observatories, which are things of the last few 
years. From our author we learn that Otto Guerike 
was the inventor of the barometer, which we had sup- 
posed belonged to Torricelli; and still more amusingly, 
we find by the quotation made from Guerike’s “ Laperi- 
menta Magdeburgica,” which our author entitles “ dM/ira- 
bilia Magdeburgica,” that it was not a barometer at all 
by which the Magdeburg magistrate foretold the storm, 
but by his “ marmouset,” or little floating mannikin which 
has tecleee a scientific toy in our day. A compli- 
cated theory of the production of that stratified 
structure in alternate layers of ice and snow found 
more or less in hailstones of large size is given 
at page 139, and attributes it to their being again 
and again caught up by, and hurled out at the top 
of, vortex storms, overlooks the facts that such hailstones 
fall where there are no vortices to form them, and that if 
they were thus formed the alternate layers could not be 
disposed in reference to the external contour of these 
ies, as they are actually observed to be. The navigator 
who in open sea finds himself surprised by the approach of 
a cyclone, and who in. the surrounding darkness can dis- 
cern none of Herr Blasius’ clouds for his pilot, has a for- 
midable mental task before him—to decide without 
delay how he shall steer his ship so as best to en- 
sure safety, and this is so, however thoroughly he may be 
acquain with those authors who have treated of the 
laws of cyclones, and the deductions that have been 
made from these for the direction of the seaman ; but 
woe be to the mariner who in the midst of such formidable 
dangers should rely for his safety upon Herr Blasius, 








ROBERT NAPIER. 


Ir is with much regret we announce that Mr. Robert Napier 
died on the 23rd inst., at the ripe old age of 85. Mr. Napier was 
one of the remarkable men of his day, and he did not a little to 
hasten. the progress of mechanical science. He was born at 
Dumbarton, in Scotland, on the 18th of June, 1791. His father 
was a blacksmith by trade, but he knew, like most Scotchmen, 
that a good education is a good investment, and he sent his son 
to the grammar school of the town, where young Napier acquired, 





besides an English education, the Latin and French languages, the 
elements of Greek, mathematics, and landscape drawing. From his 


friend Mr, Trail young Napier learnt architectural and mechanical 


drawing. He quickly manifested a keen desire to become 2 good 
practical mechanic, and when he was about fourteen urged his 
father to allow him to leave school and begin to work. His 
father wished him to go to college, but eventually the son pre- 
vailed, and was apprenticed to his father. Here his spare time 
was chiefly occupied in making small tools and drawing instru- 
ments, and in making and repairing guns and gun locks. He 
remained with his father some years after his regular apprentice- 
ship, and about the same time executed the smith’s work for 
the calico printing works of Messrs. Stirling, where he had the 
opportunity of seeing a great variety of ingewious machinery, 
and of coming in contact with the best millwrights of that 
period, About the end of the year 1811, Mr. Napier leit 
Dumbarton for Edinburgh. In Edinburgh he could get 
no employment for a fortnight, and then, although an 
expert workman, at the wages of only 10s. 6d. per week. 
He supported himself, however, on this for about nine 
months, when he got employment with Mr. Stevenson, cf Bell 
Rock Lighthouse fame. At this time so little was the manu- 
facture of steam boilers understood in Edinburgh that on Mr. 
Napier’s employers happening to have one to make their men 
were completely foiled. ‘The manager applied to Mr. Napier to 
get a new hand, but this was not to be done. So Mr. Napier 
was induced (says one of his biographers) to try himself, but, as 
it proved, without sufficient knowledge, for the caulking of the 
joints being omitted, the boiler, which had appeared perfect, 
leaked after it was fixed in its place so much that the fire was 
extinguished. At this Mr. Napier was mortified. He left Edin- 
burgh, again joined his father, and afterwards went to Glasgow, 
where he was for a short time with Mr. W. Lang, whose principal 
articles of manufacture were jacks and machinery for calender 
works. In May, 1815, Mr. Napier purchased the tools and 
goodwill of a small blacksmith’s business in the Gallowgate of 
Glasgow. He began with two apprentices. At the time of his 
death he had control of over 3000 hands. In 1823 Mr. Napier 
made his first marine engine, which was worked for many years 
in a vessel on the Clyde, and was then put into a new vessel, 
and is believed to be still at work on one of the Mersey ferries. 
In 1827, in a steamboat race on the Clyde, the fastest boats 
were two which had been provided for a Glasgow company by 
Mr. Napier. In 1830 Mr. Napier, in conjunction with the City 
of Glasgow Steam Packet Company, established a line of vessels 
which were many years unequalled, till superseded by railways. 
In 1834 hesupplied the Dundee and London Shipping Company 
with the Dundee and Perth steamships, and in 1836 the East 
India Company with the Berenice for the Bombay and Suez 
voyages. In 1839 he furnished the machinery for the British 
Queen. He subscribed £100 towards the trial voyage of the 
Sirius, one of the first steam vessels to cross the Atlantic. In 
the-same year he built the Fire King, the fastest steamer then 
afloat. In 1840 the Hon. Samuel Cunard and his partners were 
supplied by Mr. Napier with their first four steamers. Since 
that time he has constructed the machinery for many other 
Atlantic steamers. He duilt and supplied with machinery, for 
the same company, the Persia, of 3000 tons and 900 horses’ 
power, the first iron vessel belonging to the Cunard Company. 
In 1853 Messrs, Robert Napier and Sons fitted up the machinery 
on beard the Duke of Wellington, at that time the largest ship 
of war. Since that time the firm have constructed for the 
Admiralty the Black Prince, 6100 tons, and the Hector, in 
addition to many steam rams and other ironclads for foreign 
Governments. Mr. Napier has been President of the Institution 
of Mechanical Engineers; he was also a member of the Institu- 
tion of Civil Engineers. At the Paris Exposition of 1855 the 
International Jury awarded him the great gold medal of honour, 
and the Emperor Napoleon III. conferred on him the decora- 
tion of the Legion of Honour, in testimony to the success which 
had attended the vessels fitted out by him for the Atlantic 
navigation. 








PUMP WORKS AT THE FRIEDENVILLE ZINC 
' WORKS. 


WE conclude our illustrations of the pumping machine at the 
Friedenville Zine Works with a drawing of the pump works, 
which, when taken in connection with what we have already 
published, will explain itself. The pumps are made by Messrs, 
T. P. Morris and Co., Philadelphia. This firm also supplied the 
boilers, J 








THE plans for the completion of the drainage of the Zuyder-Zee, 
and which have been several months in hand, are now completed, 
and will be for:hwith submitted for the approval of the Netherlands 
Government, In the early part of last year the Chamber voted a 
sum of money towards the expenses of the undertaking. 


THE PROTECTION OF CANTERBURY CATHEDRAL FROM FrrE.—On 
Monday and Tuesday last a series of trials with one of Merry- 
weather and Sons’ patent steam fire-engines took place at Canter- 
bury Cathedral. The engine was housed in the Cathedral yard, 
and at a given signal it was brought out to the Clock Tower; the 
fire was lighted, the whole of the hose connected, and in the space 
of ten minutes a jet of water ljin. diameter was projected at the 
rate of 500 gallons per minute over the pinnacles of the tower, a 
height of upwards of 130ft. Ultimately two jets were thrown, 
and both these went far above the clock face. This was buta 
light test as to the power of the engine, which was then taken to 
the rear of the main tower, which is 230ft. high. The hose, 
upwards of 400ft. long, was passed over the roof, on which a man 
was stationed to hold the branch pipe, to which was affixed a 
nozzle 1jin. diameter. The engine was again started, and the 
jet overtopped by 10ft. the high pinnacles, making a total height 
of 310ft. more severe test than this has, we believe, never 
been made—certainly not with such successful results, The engine 
did this work with ease, steam blowing off the whole time, The 
whole of the available water supply of the city, which is excellent, 
flowing from a recently constructed -reservoir, together with that 
of the Cathedral, was brought into requisition. The engine was 
brought down at the desire of Mr. Austen, surveyor to the Dean 
and Chapter, the authorities sparing neither trouble nor expense 
to protect most thoroughly the historic edifice under their charge. 
Since the fire, 1872, the ‘*plumber’s pot,” which nearly caused 
irre} le mischief, has been dispensed with, and, for repairs to 
the lead roof, ‘‘ aningenious machine,” writes Dean Payne Smith, 
under date June 5th, “‘is used, which turns a jet of gas upon the 
mn to be repaired.” This machine is also from the works of 

essrs. Merryweather. Both on Monday and Tuesday the pro- 
ceedings were watched with much interest by the Very Rev. the 
Dean, several members of the Chapter and leading representatives 
of the city authorities, and considerable satisfaction was expressed 
at the result, It may now be consid a settled fact that the 
height of the cathedral towers is no @ bar to their efficient 
protection against fire. Steam engines have this advantage over 
tanks, that they are readily accessible for examination, can be 
taken to any required point, and project water to the required 
height. The contents of a tank, however, only distribute with 

force at the le~ or parts of a building. 
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THE LANDORE SIEMENS-STEEL WORKS. 
No. IL. 
At the old works there are eight Siemens regenerative 
open-hearth melting furnaces, two of which, newly built, 


are of large capacity, bei ual to a of twelve or 
thin teen tons. One. of nt oie and section 
at Figs. 5 and 6. It has a completely new casting pit 
arrangement, providing for a pour of twenty tons of ingots 
if required. Tt will Be seen that a ladle, with trough 
attached, runs on a pair of rails over a circular pit, in 
which revolves a turntable having ingot moulds ranged 
round its circumference. The e will hold about four 
tons of steel; and the operations of tapping the furnace and 
running the steel into the moulds are performed at the 
same time, instead of, as in the usual method, allowing all 
the steel to flow into the ladle before commencing to fill 
the ingot moulds. Suitable arrangements are made to 
protect the turntable from damage in case of an overflow 
of metal, and when the whole of the steel and its accom- 
panying slag have been run into moulds, the ladle is 
drawn away from the furnace. A charge of nearly 14 tons 
of steel has already been tapped with this arrangement. 
Near the melting house is a steel foundry, with dryin 

stoves and other appliances for the production of stee. 


—— SECTION A.B.C.D-—— 








rolled into Great Western Railway boiler-plates, were 
being hammered out by one of the si ing steam 
hammers. The blooms and slabs are heated in Siemens’ 
patent re-heating furnaces, no coal whatever being used in 
its raw state in these works, except, indeed, for firing 
some of the steam boilers. There are large re- 
paring furnaces, besides a furnace 24ft. by 6ft. 6in., 
recently built to a special design of Dr. Siemens, for 
annealing large plates. Different sections of this furnace 
are shown at 7 to 12. In Fig. 9 the double laminar 
spring at the end of the tie-rods, to allow for expansion 
and contraction, will be noticed. 

We were shown the first steel armour-plate that had 
been rolled for the Admiralty by way of experiment. The 
ingot, cast in a special mould and eeeegeed into a slab 
weighing three tons, was rolled into a plate 3in. thick and 
then planed to a size of 8ft. by 3ft. Gin. The plate had also 
been planed through the middle for the purpose of ascer- 
taining if it was sound; and the surfaces presented a 
perfectly a ap) ce. The experiment is 
considered satisfactory, an om sagen are being made 
for rolling a larger plate. It is for this purpose that the 
8-ton steel tup above mentioned was cast. The com- 





pany were also rolling plates gin. thick, 18ft. by 4ft.,and 22ft. 
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Every plate is annealed in the furnace above 
mentioned. A strip, 10in. by 2in., is then cut off each 
plate, heated to a cherry redness, plunged into cold water, 
and, when cold, bent double until the radius of the curve 
becomes equal to the thickness of the plate. In accordance 
with the Admiralty regulations, the strips may be planed 
to 14in. wide before being heated, cooled, and bent; but such 
confidence have the company in the quality of their metal, 
that they are content to subject the strips to this test, 
simply rough-sheared from the plate. The company’s trade- 
w/e, Mark, the letter S twining round an arrow 
¢/L@pS\~ between the letters LSSS, is now put on cold, 

2 é) so as to avoid any danger of starting the plate. 
—* Fach plate is stamped with the same number as 
the strip cut off,.so that it can afterwards be identified. 
The number of stars following the trade-mark indicates 
the quality of the steel, especially as regards the percentage 
of carbon. 

In the rail mill are all the usual appliances and tools, 
comprising saws, punches, straightening presses, grinds or 
rail-paring machines, and multiple drills required for the 
manipulation of a large output of rails. The plate mill is 
also provided with large shears, and other machines con- 
veniently arranged. About some of these machines, which 
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castings of various sizes. Among other articles we saw | by 5ft., for her Majesty’s despatch vessels Iris and Mercury, 
the 8-ton tup which had recently been cast for asteam | of 3735 tons displacement, which are being built entirely 


hammer, and some large driving wheels for a rolling mill. 
The gas for the different furnaces and stoves is generated 
by a plant of seventeen blocks of Siemens gas-producers, 
the gas from which is conducted through large tubes and 
culverts to the places where it is to be used. 

In the forge department of the Old Works are two 8-ton 
and one 2-ton steam hammers by Thwaites and Carbutt, 
of Bradford, with four Siemens reheating furnaces for 
ordinary steel ingots and two furnaces for forgings, one 
— of sufficient capacity for large masses, such as shafts, 
cranksand guns, and the other s 
At the time of our visit a heavy shaft, 14in. in diameter, 
intended for a pair of engines to be erected at the Works, 
was being forged. 

Passing on to the mill, there are two 24in. trains of 
rolls, one for rails and bars, and the other for plates, 
driven alternately by a pair of Ramsbottom reversing 
engines. The company is, however, now putting down a 
pair of engines to drive the bar-mill train separately, so as 
to be able to work both trains at the same time, this being 
found necessary on account of the rapid increase in the 
demand for plates since the company commenced the 
manufacture of their “ special” ney steel, which will be 
more particularly refe to hereafter. 

On the occasion of our visit, some 1-ton slabs, to be 


ler,suitable for axles, Xe. | 


|of Siemens steel, with the exception, however, of the 
| rivets. But experiments have been carried out at Pembroke 
| Dockyard, and severe tests have been applied to the metal, 
| with a view to its adoption for the rivetsalso. Concerning 
| these tests the company have received a very favourable 


| report from the Admiralty, to the effect that the metal | 
| works sound and well, and that rivets can be made of the | 


| steel with the same facility as of iron. Preparations are 
| now being made for rolling the deck beams of the above- 
named vessels in the rail mill atthe New Works. 

We were surprised at seeing the plates brought out of 
| the furnace at almost a white heat for final rolling, until 
| we were reminded that this metal will weld almost as 
| easily as wrought iron. Whether more than usual atten- 
tion is given to the final passes of the plates through the 
rolls we know not, but certain it is that they present an 
unusually fine surface; and we were assu by Mr. 
Martin, the chief constructor at Pembroke Dockyard, that 
the plates could be painted at once, just as they were 
received, without the usual tedious processes of removal of 
the rust and of scaling. This is a fact to which we attach 

t importance, as, besides the saving of much time, 

bour, and noise, a better surface is preserved to the 

iron ; and this, in the case of vessels, means diminished 
| Pesistance in going through the water. 








distinctive features, we shall have more to say 
urther on. A row of thirteen large boilers, chiefly sup- 
plied by Mr. Beeley, of Manchester, raises steam for the 
various engines and tools. 

A large fitting shop was erected at the Old Works some 
time ago, and sup’ Tied with good modern tools. Here 
most of the heavy shafts, &c., brought from the forge, are 
rough turned before leaving the works. We saw some 
large piston rods and valve spindles at this stage, intended, 
as we were informed, for Messrs. Laird, of Birkenhead. 

As no room is provided for the deposition of ashes and 
rubbish, a capital contrivance was devised by Mr. Hackney, 
formerly manager of the works. On the opposite side of 
the river Tawe, which bounds the works on its eastern 
side, the company have a large tract of marsh land. Here 
the ashes, &c., are tipped, having been conveyed in trams 
over a wire bridge 1 age the river, which is at this 
point about 200ft. wide. The anchorage of the wire ropes 
may readily be shifted to any position, according to require- 
ments. 








THE Roya AGRICULTURAL Society SHOw.—This show will 
on Monday the 17th of July. It will be held in Aston Park, Bir- 


mingham. The date has not ag does wad for the trial of the 
reaping mac! . All that is known is that bigs of yw 
on Lord Warwick’s farms when the corn is fit to cut. This is the 
first occasion on which reaping machinery has been tested, 
true harvest conditions, by the society. 
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THE 38-TON GUN AT SHOEBURYNESS. 

Iv our last impression we gave an account of thefirst day’s firing 
at Shoeburyness with the 38-ton gun, to test its actual powers 
as to rapid firing, accuracy, and serviceability, in the presence of 
both Mr, Hardy and Capt. Price, who had in Parliament ques- 
tioned its efficiency. The conclusion of the first day’s trial was 
the removal of the vent bush copper for examination and the 
substitution of anew one. On the morning of the second day, 
Thursday, June 22nd, the bush that had been used on the pre- 
vious day was subject to examination. The cut shows the enlarge- 
ment, being roughly traced off from the lower end of the bush 
itselfi—that is, the end that enters the bore of the gun. It will 
be seen that the diameter of the passage 25 
is considerably increased, that is to say, 
from ‘22in. to about ‘bin., the erosion being 
chiefly on the side towards the muzzle. 

This was nothing excessive, and the gun ‘#00 
might have continued its firing, not only 

onan emergency, but without any injury, - 
perhaps for another fifty rounds. 

The of this day was of the 
same as that of the previous 
one, Thegun was fired from the same posi- 
tion along one of three ranges—as shown 
in the annexed figure—entailing a total 
arc of training of 25 deg. Targets and flagstaffs were placed on 
these ranges at distances of 12110, 1800, and 2500 yards, so that 


4800 





the test for accuracy in laying was rather ‘greater than on 
the preceding day. The gun, however, shoots admirably, 
being in all respects better proportioned than the 35-ton gun, 
which we once described as a huge dwarf firing a large charge 
and performing great work under the difficulties of curtailed 
length. It will be seen that the preceding day had so far prac- 
tised the men of the two gun detachments that they improved 
both in speed and in accuracy in shooting. 

The first series of ten rounds was fired by the School of 
Gunnery detachment, who loaded and fired most of their rounds 
in considerably less than two minutes each. Two interruptions 
occurred, but if the time so lost be deducted the ten rounds 
were fired in 18} min., the practice being good. The de- 
tachment was commanded by Capt. O’Callaghan, Staff Sergt. 
Tristam saying the gun. 

The second series was fired by the detachment from the 
10th Brigade, under Lieut. Caldwell, Corporal Collins laying the 


gun. 

The firing was less rapid than that of the School of Gunnery, 
but the shooting happened to be rather more accurate. The total 
time occupied was 2 min. 50 sec. for the ten rounds, but a 
rammer stave broke, and 2 min. were lost in replacing it, so 
that 20 min. and 50 sec. was the time that: would have been 
occupied without this accident. And it is to be borne in mind 
that no interruption occurred on the range, as with the School 
of Gunnery men, so that the latter had rather an advantage, 
because an interruption enables a hard-worked detachment to 
recover breath and rest. 

The third series was fired by the Schoo] of mace men 
again, and this time no sort of casualty took place, the ten 
rounds being fired off in 18 min. 25 sec., which may be looked 
upon as the most undeniably rapid series during the whole two 
days’ trial. 

The fourth series followed, the 10th Brigade men firing 
about as rapidly and still more accurately than before. 
The School of Gunnery concluded by firing the fifth series 
of ten rounds, and which were being executed perhaps 
a little more rapidly than ever, most of the rounds being 
fired in from 1 min. 30sec. to 1 min. 40sec, when an 
escape of oil from the buffer was observed, which led to the 
impression that a small pipe had given way, which would cause 
the escape of more and more fluid as the firing continued, and 
consequently the action of the buffer being interfered with, the 
carriage might fly violently back against the stops when it re- 
coiled and suffer some injury. Under this impression it was 
decided to remoye the buffer and to substitute another, a tedious 
operation, owing to the length of time required to fill the 
cylinder with oil. The firing was thus interrupted for 59 min. 
It was discovered, however, that no actual injury had been sus- 
tained, but that the escape of oil was due to the composition in 
the joint at the cylinder end being so far soft as to have yielded 
under the trial to which it was subjected sufficiently to allow a 
little oil to pass through in that part where the metal is cut 
away, so as to fit to the under part of the carriage. This might 
have been disregarded, and the trial continued without interrup- 
tion. 

At the conclusion of the firing the whole of the three targets 
and flagstaffs had been cut away, with the exception of a single 
flagstaff. To sum up the results of the entire trial and the con- 
clu-ions to be drawn from it. 

The primary question was that of the gun. This must be 
kept clearly in mind. It isnot to be supposed that a member in 
the House would raise the question whether some new carriage 











just designed by the Carriage Department would on its first trial 
dxhibit faults be not. The only question that could be with 
propriety raised was that of the serviceability of the gun as used 
in our armaments, for if the carriage was to be the subject of 
experiment, it should have been one now existing in the service, 
and not one in an ex ental stage. For example, a competi- 
tive trial between the Devastation and + mat woul be, 
indeed, interesting. The experiment at Shoeburyness is only 
applicable to our service equipments as regards the gun itself, 
and such parts of the carriage as exist under the same condi- 
tions here andon service. Where the weight of gun and carriage 
and the exact behaviour on recoil is a new question, it can 
hardly be said what parts are being subjected to the same strain 
as would fall on them in other carriages, and under other condi- 
tions. So that the question raised by Captain Price applies only 
to the gun, as, indeed, we have understood it ; and the good con- 
dition of the gun after its rapid firing is a sufficient answer. 
Nevertheless, this being disposed of, the behaviour of the 

i and the system of —_— the gun naturally 
claim attention. The carriage worked admirably, the recoil 
was almost in all instances just sufficiently resisted by 
the oil in the hydraulic buffer, so that the carriage nearly 
or quite went to the stops, that is, into the 
loading position. The buffer itself might be strengthened at the 
joints with advantage, and it would be an improvement if it 
could be filled with oil more quickly. The hydraulic jack piston, 
which failed the first day owing to a flaw in the metal, was a 
faulty one. Such things may escape observation ; but contractors 
should make a point of supplying stores of this class thoroughly 
reliable in quality, or they may expect that the Government will 
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ith 
manufacture them themselves. It appears that the carriage can, 
if necessary, be run up without lifting it on to its rollers at all. 
That the carriage performs well altogether when hand-worked 
there can be no question ; it remains to be seen how far it ad- 
mits of a simple application of steam power. 

The working of the detachment is scarcely less interesting 
than that of the different parts of the carriage. The simulta- 
neous loading appears to be a very good thing. The ramming- 
home becomes a new process ; numbers 2 and 3 lift and guide at 
the muzzle, and the other six numbers do most of the actual 
ramming hy pulling on the ropes (vide sketch), This gun 
appears to be about the limit as to size which is ble by 
hand-power. Small men would work under great disadvantages. 
The work is heavy on all, but especially on Nos. 2 and 3. It 
appears as if the advantage in speed which the School of Gun- 
nery detachment had, compared with the 10th Brigade, was a 
good deal due to the rapidity and strength of the muzzle num- 
bers, on whom the heaviest work falls. A few seconds, we 
noticed, are apt to be lost by the No. 1, who is then at the 
breech, failing to see when the muzzle numbers are clear, so that 
the gun can be run up safely. In conclusion, it is due to the 
Royal Engineers to say that the structure of the casemate 
- >eared good, and that it stood very well. 
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THE CHEMICAL SOCIETY. 
Professor GLADSTONE, F.R.S., Vice-President, in the Chair. 
Thursday, 15th June, 1876. 


TuE names of the visitors having been announced, and the 
minutes of the previous meeting co ed, the names of Messrs. 
E. H. W. Swete and OC. Law were read for the first time. Messrs. 
Arthur Brownhill Cortis, George F. Thomson, John Heron, Charles 
George Matthews, George Evans, and Dr. Otto N. Witt were 
balloted for and elected after their names had been read for the 
third time. 

The first communication, ‘‘ Chemical Studies,” was given by 
Professor Dewar. The first note was on a method of producing a 
vacuum by the a of gases or vapours. In one instance he 
had tried to remove the residual hydrogen by palladium, but as the 
tension of hydrogen-palladium at the ordinary temperature is two 
or three millimetres, it was evidently inapplicable. He had met 
with better success by using bromine, cal aheuhing the residual 
vapour by means of carbon ; it was merely necessary to boil off a 
ST ee a of bromine in a tube so as to expel the air, seal it 
and allow it to cool; the carbon, which is confined to a small 
portion of the tube by a construction, then absorbs the residual 
vapour so completely that the electric discharge gives very broad 
striz, which are symmetrical at the two poles—a sign of a very good 
vacuum, It is curious that at ordinary temperatures, the spectrum 
of the discharge gives no bromine lines, but only carbon lines due 
to a trace of mic anhydride. en the carbon is heated, 
however, the bromine lines make their a ce. Chlorine and 
carbon bisulphide may also be employed with carbon. Theauthorhad 
found the perfection of the vacuum pro} ional tothe heat developed 
by the absorption of the vapour by the carbon. He also exhibited 
ome oneneee See fant ne Pipevheres a had _ 

ye e t. Here the phosphorus vapours 

pe thre. nose crystallised on the glass fh the polymerised state. 
After some remarks on the latent heat of dissociation of ammonium 
carbamate, which he had found by experiment to correspond very 
closely to that required by the d cal theory of heat, he 
described a r«ethod by which he had determined the latent heat of 
the formation of ozone from o ene ae oy Bvaree ley 
through a solution of hydriodic , observing the heat devel: ‘ 
and making a correction for that due to the decomposition of the 
hydriodic acid. It was found to be between 5000 and 6000 units, 





The Chairman having thanked the author, Dr. Armstrong gave — 


a short account of his ‘* Researches on the reduction of Nitric Acid, 
and on the Oxides of Nitrogen, Part I., on the Gas evolved by the 
action of Metals on Nitric Acid,” made in conjunction with Mr. 
Accworth. After referring to the statements in the texts books, 
and reading extracts from Odling and from Gmelin, as representing 
the present state of our knowledge of the subject, which was 
imperfect from the fact that the e enters had merely con- 
sidered the qualitative composition of the gas, and not the relation 
of the amount of gas to the metal taken, ho stated that it was now 
universally admitted that the first action of the metal on nitric 
acid was that represented by the equation R" + 2HNO; = 
Hz + R' Nz Os, and that the hydrogen at the moment of its libera- 
tion acted on the excess of nitric acid, producing either nitric or 
nitrous oxide, or free nitrogen. The theoretical amount of gas per 
unit of metal R" dissolved being 14,920 c.c. for NO; 5595 for 
N20; and 4475 for N. The method of experimenting adopted 
consisted in dissolving a known weight of the metal in excess of 
acid in vacuo, carefully collecting the evolved gas by means of a 
Sprengel pump, and then measuring it. The results were exhibited 
in a series of tables showing the temperature, of acid, total 
amount of gas, percentage of NO, N2O and N, also thecub. centims. of 
ge 1 gd unit of metal, which never exceeds that required by theory. 

ith copper the amount of NO is comparatively large, although 
the presence of cupric nitrate in large quantity exerts a consider- 
able influence on the result, increasing the amount of nitrous oxide. 
With zinc, the N20 obtained is comparatively large, and as with 
copper, the presence of much zincic nitrate increases it. In the 
case of cadmium and magnesium, the former yields less N2O than 
zinc, whilst the latter gives more, showin at cadmium is less 
active and esium more active than zinc, Tin yields chief 
N20. Nickel differs totally from iron in its action on the acid, 
the result being chiefly N2O with the latter, NO with the former. It 
was found that chemically pure nickel obtained by reductior in a 
current of hydrogen gave off hydrogen when dissolved in nitric 
acid ; this was, most probably, occluded hydrogen. Silver lead 
and thallium were also tried. The authors especially call attention 
to the fact, ‘clearly shown by these results, that the hydrogen 
molecule differs greatly in its action on the excess of nitric acid 
according to the metal by which it is liberated. 

Mr. C, T. Kingzett then read a paper ‘‘ On an Alkaloid obtained 
from Jaborandi, its Platinic Compound, and their Formule ” The 
alkaloid was obtained from the aqueous extract of the plant by 
— with phosphomolybdic acid and the precipitate 

ecomposed by baryta, or the extract was concentrated by evapo- 
ration, mixed with alcohol, to throw down albuminous matters, &c., 
and after treatment with ether and ammonia, extracted wi 
chloroform. Although no crystalline hydrochloride of the alka 





th 
loid 
could be obtained, the platinic compound forms distinct reddish- 
yellow octohedral Pacer of the formula Ca3Hy»N.O., 2HCl, Puch. 

The Chairman having thanked the authors, gave a short abstract 
of a paper by himself and Mr. A. Tribe, “‘On the Simultaneous 
Action of Iodine and Aluminium on Ether and Compound Ethers.” 
The authors find that although ether is not affected when boiled 
with aluminium and aluminic iodide, yet, when treated simul- 
taneously with iodine and aluminium, a powerful action tekes 
place, the products being ethylic iodide and aluminic iodoethylate : 

3(C2H5)20 + AloIs = 302H,I + AlsIs(C2H;0);. 
The iodoethylate may readily be obtained in a state of compara- 
tive purity by treating alcoh- with aluminic iodide and aluminium, 
as shown in the equation : 
6C.H;0.H + Alele + Ale = 2AlsI;(C2H;0); + He. 

It is a brown non-crystalline substance, The authors have also 
examined the action of iodine and aluminium on ethylic and amylic 
acetate, and find that the products are ethylic and amylic iodide 
and aluminic acetate, the reaction being 

6CaH on + 1, C2H302 + Alg + Is = 6C,Heo+11 + Ala(C2H30s)c. 


The next paper was ‘‘On some Compounds of Antimony Penta- 
chloride with Alcohols and with Ether,” by Mr. W. Carleton 
Williams. In order to prepare these compounds, the penta- 
chloride is cautiously mixed with the alcohol, taking care to avoid 
rise of angen and the product purified by crystallisation 
from alcohol or ether. They are hygroscopic, readily soluble in 
alcohol or ether, and are decom by distillation or by the 
action of water. The methyl alcoholate SbCl, CH,O, forms pale 
yellow dan melting at 8ldeg, Cent.; the ethyl alcoholate 
SbCl;, C2H,0, cry in long colourless needles, which fuse at 
66 deg. Cent.; the amyl alcoholate is also a white cyrystallic body, 
whilst the ether compound SbCl;, O,H;90, exists as a finely divided 
a ine powder, which melts at 68 deg. Cent., and 

lecomposes slowly at the ordinary temperature, ani rapidly at 
70 deg. Cent. 

A paper by Professor J. W. Mallett, “On the Volatility of 
Barium, Strontium, and Calcium,” was then read. The author 
has ascertained by a series of carefully made experiments that 
when lime, baryta, or strontia are heated in contact with metallic 
aluminium to a very high temperature in a carbon crucible, it 
suffers an appreciable loss of weight—in some instances to the 
extent of more than 3 per cent.—indicating that the alkaline earth 
must have been partly reduced and the metal volatilised. This 
supposition is confirmed by the observation of the flame of 
the carbon monoxide which is oes off, the characteristic lines of 
the metal being distinctly visible when it is examined with the 





troscope. 

The next communication was “On the Action of Chlorine on 
Acetamide,” Dr. E. W. Prevost. It gives rise to two sub- 
stances, one of which melts at 68deg. Cent., and the other at 
129°5 deg. Cent. brie both crystallise in colourless needles, but 
the author was not able to deduce any satisfactory formula from 
the analytical results. 

In a “ Note on the Perbromates,” Mr, M. M. P, Muir corrected 
his former statement that perbromic acid may be easily prepared 
jn action of bromine on an aqueous solution of perchloric acid 
(Kimmerer’s process), his subsequent attempts to prepare per- 
bromic acid in this manner having been invariably unsuccessful. 

The last paper was by Dr. J. G. Blackley, ‘‘On a New and 
Convenient Form of Ureometer.” In it he gives a description of a 
simple form of apparatus analogous to Russell and West's 
ureometer, which is exceedingly convenient for clinical purposes, 
the method consisting in measuring the amount of nitrogen 
evolved on decomposing urea by sodium h: mite. ‘After 
making the correction pointed out by Russell and West, the 
experiments made with a view of testing the apparatus gave very 
concordant and satisfactory results. 

The Chairman having thanked the authors in the name of the 
Society, adjourned the meeting. 








THE INSTITUTION OF CrviIL ENGINEERS.—During the last three 
months the deaths have been recorded of Messrs. Charles Frederick 
Beyer, Crawford James Campbell, James May, Robert Napier, and 
Joseph Philip Remigse, M.P., members, and of Benjamin Burleigh, 
George Pothecary, James Robertson, Richard Steven Roper, Georgo 
m, Peter Thomson, associates, The elections and admis- 
sions have, however, increased the gross total on the books by 66, 
the number of the several classes now being 868 members, 1595 
associates, 14 honorary members, and 399 students, together 2876 
of all grades, 

Sourn KensineTon Musgum.—Visitors during the week ending 
June 24th :—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 13,177; mercantile marine, building 
materiale, and other collections, 9190. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, to 6 p.m., Museum, 5597 ; 
mercantile marine, building materials, and other collections, 1330. 


T 29,094. Average of correspon week in former 
: ing of e” Museum, "15,202 968 


14,630. Total from the ea 
Patent Office Museum, 37: ‘otal, from the opening of‘the . 


Museum, free daily, May 12th, 1858, 3,486,941, 
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THE PATENT JOUSNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Monthe. 

664. Improvements in a) for Hratine, COOLING, ATTEMPERATIXG, 
DistitiaTiox, and Conrensinc, applicable also for mal , and the 
treatment of grain and other substances, and the con of the 
same into sugar, saccharine, and glucose matters, Andrew Barclay 
Walker, Gate Acre Grange, Liverpool —17¢h February, 1876. 

703. Improvements connected with Cigar and Fuzee Cases, Purses, 
Pocket-Books, and other similar urticles, Louis Dee, Sherwood-street, 
London.—19th February, 1876. 


: 1043. Improvements in gpa gad Borties and Jars, James Margotti, 





Pp ig —10th March, 1876. 

1653. Improvements in the peng fe apparatus to be used in the 
manufacture of Boots and Sxogs, William Edward Prust, Hackney- 
road, and Samuel Graham Browne, Cavendish-road, Kilburn, London. 
—20th April, 1876. 

1711, An improved Hypraviic Generator or Srrrat Pome, William 
Edward , Wellington-street, Strand, London.—A communication 
from Elie Chamolle, Boulogne.—22nd April, 1876. 

1735. Improvements in Ro.tLer Skates, the directing of which 
—< also applicable for other useful purposes, les Frederick 
Wood, Birmingham .—25th April, 1876. 

1801. Imprevements in Sewinc Macuines, Christian Friedrich Harbeck, 
Hamburgh.—28th April, 1876. 

A856. Improvements in the preparation or manufacture of ARTIFICIAL 
Mayore, Colonel Horace Francis Stephens d’Esplaviz, Hounslow, 
London. —3rd May, 1876. 

1960. An improved Dry Stencn Trap to prevent the effluvia arisin; 
from street and other drains, Henry Harrison, Fenny Stratford, 
Buckinghamshire. 


_1969. Imprevements in PresERvine ANIMAL and VecETABLE SuBsTANCcEs, 


Arthur Robottom, Birmingham. 

1971. Improvements in the construction of machines for Irnoxmo 
articles of wearing a) 1 and fabrics, Henry Edward Newton, Chan- 
cery-lane, London.—A communication from as Shires Wiles and 
Alonzo Pelton Adams, Albany, New York.--l0th May, 1876. 

2038. Improvements in Reapmsa Macuines adapted to be worked by 
ad or avimal power, William Henry Fox, Graveley, Cambridge- 
shire. 

2047. An improved Square for the use of cutters-out, James Dyson, 
Huddersfield, Yorkshire.—15th May, 1876. 

2101. A new or improved instrument for Draw1ne or Se1TINc Ovt SuPs’ 
Lives from a model, and the lines and curves of other models or 
objects, Robert Duthie, Aberdeen, N.B. 

2100. Improvements in the Vatve Gear and in the method of regulatin 
Corlis and other engines, Francois Joseph Lemouche, Belgium.—18¢ 
May, 1876. 

2127. Improvements in the manufacture of Hats and other coverings for 
the head, William Watts Spencer, Abingdon-road, Kensington, London. 
—19th May, 1876. 

2140. Impr its in the e of Steet direct from the ore, 
pig, or cast iron, Walter Peter Cherry and Charles Edwin Cherry, 

orter-street, Hull, Yorkshire. 

2143. Improvements in the manufacture of Carnonates of Sopa, and in 
the processes and apparatus used in such manufacture, relative 
especially to the mode of using carbonic acid and to the conversion of 
bicarbonate of soda into commercial carbonate of soda, Ernest Solvay, 
Brussels.—20th May, 1876. * 

2186. Impro ts in the fact of Batts for Birurarps and 
other similar purposes, Henry Woodward, Shepherd's Bush, London.— 
A a from William Henry Lippincott, Pittsburg, Pennsyl- 
vania, U.S. 

2191. An improved method of constructing Pistons or similar disc bodies, 
William Clark and James Clark, Low Elswick, Newcastle-upon-Tyne. 
2193. Improvements in Borries for containing atrated liquids, Hiram 

Codd, Grove-lane, Camberwell, Surrey,—24th May, 1876. 

2209. Certain improvements in Skates for road or rink, and in the 

— or wheels connected with the same, John Cheshire, Birming- 


fact 








am. 
2211. Improvements in Stan.ey and other Scarves, Leon Napoleon Loeb, 
Manchester.—. ication from Charles Loeb, New York.—25th 





-May, 1876. 

2247. Improvements in CLEaNire Boots, Sxors, and other articles by 
means of revolving brushes driven by a crank and fly wheel, William 
Andrews, Breaston, Derbyshire.—29th May, 1876. 

2270. Improvements in InpEx1NG BiBiEs, such improvements being also 
applicable for indexing other books, Alexander Dobbie, Glasgow.—30th 
May, 1876. 

om. = crc in Fire Extinavutsuers, Julius Hall, Chancery-lane, 

pnaon, 

2303. Improvements in PanTaLoons and other garments, Henry Edward 
Newton, Chancery-lane, London.—A communication from George R. 
Eager, Boston, U.S.—3lst May, 1876. 

2315. Improved hi or apparatus for Scovrine and Po.tsaina 
Wueat or other kind of grain, John Matthew Andus and Nathatiiel 
Bates, Sowerby Bridge, Yorkshire.—1st June, 1876. 

2345. Improvements in Boms-Lances, William Robert Lake, Southampton- 
buildings, London.—A communication from Patrick Cunningham, 
Newark, New Jersey.— 3rd June, 1876, 

2351. Certain improvemeuts in machinery and Brusues for cleaning wire 
gauges and other metal surfaces, William Edward Teale, Worsley, 
Lancashire.—5th June, 1876. 

2377. Improved means and apparatus for InpicaTinc Names of Firs, 
numbers of houses, and other like information, upon posts in streets or 
roadways, William Frederick Pearse and Ashton Lever, Fleet-street, 
London.—‘th June, 1876. 

2399. Improvements in Rotter Skates, Frederick Cutlan, Southey- 
street, Roath, Cardiff, Glamorgan.—8th June, 1876. 

2401. Improvements in the manufacture of ORNAMENTAL Vases and other 
articles of glass, Thomas Wilkes Webb, Dennis Hall, Staffordshire. 

2403. An improvement in Sewinc Macutves, Nahum Salamon, Ludgate- 
hill, London.—A communication from Henry Lippman and William 
Lind, Hamburg.—9th June, 1876. 

2407. Improvements in Fire Grates, Fire Stoves, and Fire Bars, 
George Barker, Birmingham. 

2409. Improved means or apparatus for Exuaustinc Gas Retorts, 
Frederick W&liam Fison, Eastmoor, Yorkshire. 

2411. Improvements in WasHinc Macuinegs, William Fyfe, Shipley, near 
Bradford, Yorkshire.—A communication from Leander Becker and 8. 
M. Smith, York, U.S. 

2413. Improved means and apparatus for Tempertna and TovuGHENING 
Borries and similar glass vessels, Auguste Jules Marie de Muller, 
Tarragona, Spain.—1l0th June, 1876. 

2415. Improvements in Steam BoiLer Furnaces and other furnaces, John 
Cornforth, Birmingham. 

2421. Improvements in machinery for CLEante Tin, Terve, and METAL 
Puates, Richard James Hutchings, Treforest, Glamorganshire. 

2423. Improvements in Marine Exome Governors, William Robert 
Lake, Southampton-buildings, London.—A communication from James 
Sangster and William SLeton Grosvenor, Buffalo, New York. 

7 rae in Corkscrews, George Arthur Biddell, Ipswich, 

unolkK. 

2429. Improvements in the construction of TurN-wrest or Ricut-aNp- 
Lert Piovens, William Henry Sleep, Crofthole, Cornwall. 

2431. Improved means and _—— for SigNaLuine by divers under 
water, Pryse Protheroe, Surbiton, Surrey.—12th June, 1876. 

2433. Improvemefits in Se.r-reepers for machines for making cut-nails 
or tacks, James Dimelow, Dukinfield, Cheshire. 

2439, Improvements in the Vatve Gear of Steam and other Enotes, 
Charles John Galloway and John Henry Beckwith, Manchester. 

2445. Improved apparatus for Hotpinc and Binpine Letrers, BIL1s, 
Music, Pertopicats, and other papers or documents, Edward Casper, 
Finsbury-circus, London.—1l3th June, 1876. 

2455. Improvements in the construction of Governors for regulating the 
flow of gas or air, Joseph Braddock, sen., Greenfield, Yorkshire, and 
Joseph Braddock, jun., Oldb:zzx, Lancashire, 

2457. Improvements in machines for Fotpinc and De.ivertnc Paper, 
William Morgan-Brown, Southampton-buildings, London.—A commu- 
nication from Lutker Childs Crowell, Boston, U.S. 

2459. Improvements in Carp-settinc Macnines, Henry Yates, Thomas 
Edward Yates, and Henry Bedford, Cleckheaton, Yorkshire. 

2463. Improvements in Bortno Macuivery for mining purposes, David 
Ainsley, Pelton Fell, Durham. 

2465. Improvements in Toy Ficures, Henry Edward Newton, Chancery- 
4 ndon.—A communication from Louis Schmetzer, Chicago, 

= Improved panosee ie ee Brakes and commu- 

“~_o— on way trains uid pressure, Tempest Anderson 
Stonegate, Yorkshire. ” “ : ae? 4 

2469. Improvements in Teapots and Corree-ports, Ellis Treacher Bowden, 
Tenbury, Worcestershire. 

2473. Improvements in Parquet F.oorine, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Samuel Porter 
Groocock, New York.—1l4th June, 1876. 

2475. Improvements in Sonrraire, Stup, and other like FasTEeninos, 
Henry Garner Pendleton, Birmimghain. 

2477. hmprovements in the method of TREATING MixED WooLLEN Fasrics 
for the purpose of separating the wool from any other fibrous material 








employed in the manufacture of such fabric, Samuel Bamford, Ryton, 
Lancashire. 


2481. An Sageeved mode of and apparatus for Uritisive Fue for heating 
ohn Gurney Kelly Burt, Lee, Kent. 
2483. Tmpre Stoves 





improvements in AMERICAN ur close cooking ranges, James 
Dobbie, G 

2487. I ti lating to TaBLEs or a) for playing 

billiards, ay ble also in part to bagatelle and other similar game 


2489. I ent of WaTER or 
Liquip Meters, Johann Maximilian Plessner, Golden-square, London. 

2491. An improved machine for Sewine and Stitcuine GLoves and other 
similar articles, Louis Dallée, Paris. 

2493. A new or improved Key for railway chairs and rails, James Gillings, 
Great Yarmouth, Norfolk.—15th June, 1876. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2453. An improved method and process of ENAMELLING Iron, William 
Robert Lake, Southampton-buildings, London.—A communication 
from Frederick G. Niedringhaus and William F. Niedringhaus, Saint 
Louis, U.S.—14th June, 1876. 

2488. Improvements in apparatus for Heatinc and VentiLatina Pustic 
and Private Buitpies, railway carriages, and steamers, Edwin 
Powley Alexander, Southampton-buildings, London —A communica- 
tion from Edward Spencer Jenison, Chicago, U 8.—15th June, 1876. 

2519. Impro} ts in the treat t of Ores containing njckel, John 
Henry Johnson, Lincoln’s-inn-fields, London.— A communication from 
Hughes Antoine Paul Christofle and Henry Charles Bouilhet, Paris.— 
lith June, 1876. 

2522. Improvements in the treatment of VecETaRLE Fisres and in the 
application of certain vegetable matters to useful purposes, and in the 
machinery necessary for carrying the same into effect, George Downing, 
Quality-court, Chancery-lane, London.—A communication from Edward 
Henry Cradock Monckton, France.—17th June, 1976. 

2523. Improvements in Hyprosratic Presses and their attachments, 
Jobn W. Hyatt and Thomas 8. Crane, Newark, New Jersey.—17th June, 
1876 





2525. Improvements in Smettinc and Perrome Botries, Henry Warner, 
Boston, U.S. —19th June, 1876. 

2532. Improvements in the manufacture of Gear Wueets, William 
Robert Lake, South ton-buildings, don.—A communication 
from John Comley, New J ersey.—19ti. June, 1876. 

2542. Improvements in processes for SecuRING OUTLINE FiGuRE PLaTEs 
or Pixs to the Bopy of Prixtine Rotts in the manufacture of the rolls, 
Jacob Jones Janeway, New Jersey, U.8.—10th June, 1876. 


Patents on which the Stamp Duty of £50 has been Paid, 

2152. CARBURETTING AIR, Hugh Lewis M‘Avoy, Baltimore, Maryland, U.S. 
—19th June, 1873. 

2198. SpreapING or DisTRisuTiInG Manure, &c., Robert Willacy, Pen- 
wort ry, near Preston, Lancashire.—24th June, 1873. 

2172. Transmittinc Dispatcues, Arthur Auguste Crespin, Avenue Par- 
mentier, Paris. —2lst June, 1873. 

2186. Locomotives, &c., Samuel Arnold Samuelson, Hamburg, Germany. 
—23rd June, 1873. 

2439. Mrxep Yarns, Alfred Russell Donisthorpe, George Edmund Donis- 
t , Thomas Alfred William Clarke, William Henry Snowden, and 
Benjamin Dearden, Leicester. —15th July, 1873. 

2449. ApsorBING Ditute CaLorine, Walter Weldon, Abbey Lodge, Merton, 
Surrey.—l6th July, 1873. 

2190. Pristine O1.cLorn, &c., Alexander Melville Clark, Chancery-lane, 
London. —23rd June, 1873. 

2228. CoLumNaR Founpations for Piers, &c., John Milroy, Edinburgh, 
Midlothian, N.B.—27th June, 1873. 

2295. Printinc Surraces, Julius Friedlaender, Berlin, Prussia.—2nd 
July, 1873. 

2226. Winpina Yarn or Toreap, John Boyd and Thomas Alexander 
Boyd, G' w, Lanarkshire, N.B.—27th June, 1573. 

2218. Economisine Fuet, Louis Schwarz, Moerdyk, Holland.—26th June, 
1873, 

2225. ELEctricaL °AppraRAtus, Charles William Siemens, Great George- 
street, Westminster.—27th June, 1873. 


Patents on which the Stamp Duty of £100 has been Paid. 

1897. Prerarina and Treatine Cereats, &c., Alexander Manbré, Baker- 
street, Portman-square, London.—2lst June, 1869. 

1922. Gas Recutators, Henry Alexander Frederick Duckham, Camden 
Town.—23rd June, 1869. 

1948. CoLourtnc Matrer for Dverne, &c., William Henry Perkin, Sud- 
bury, Middlesex.—26th June, 1869. ’ 

1920. Ececrric TELeGRaPH Apparatus, Alexander Melville Clark, Chan- 
cery-lane, London.—23rd June, 1869. 

1944. Drivine MiLtstones, John Lomax, Hulme, Lancashire.—26th June, 
1869. 








Notices of Intention to Proceed with Patents. 
4534, Serparatine, &c., Potatoes, Ephraim Harrison Griffin, South Duf- 
field, near Selby.—30th December, 1875. 
592. Scarrotpine, Henry Batt, Vietoria-road, Kentish Town, London.— 
30th December, 1875. 
602. Rotter Skates, Henry Alexander Burgess, High Holborn, London, 
603. Feepino Furnaces, Thomas George Webb, Manchester. 
604. Paintine Latus, &., George Collier, Manchester.—l4th February, 


1876. 

m. Ve.ocipepes, Henry James Timberlake, Maidenhead.—15th Februory, 

76. 

628. CHemicat CompinaTions, Henry Bollmann Condy, Battersea.—16th 
February, 1876. 

654. Pressine or Moutpinc Bricks, &c., William Whieldon, Westminst 


1747. ee RAPHY, Henry Vander Weyde, Kensington, London.—25th 
April, . 

1906. CLEANING Grain, &c., Augustus Bryant Childs, Mark-lane, London. 
—6th May, 1876. 

1984. FasTEnrncs for Harness and other Straps, William Adams Peirce, 
Woolstone.—11th May, 1876. s 

2003. Steam Borters, Edward Primerose Howard Vaughan, Chancery- 
lane, London.—A communication from Jean Marie Félix du Temple.— 
12th May, 1876. y 

2044. Umpretias, &c., Albert Hill, Larkhall-place, Bath,—15th May, 


1876. 

2112. Frnisuine Learner, Stephen Fitchew Cox, Bristol.—18th May, 1876. 

2135. Printina Apparatus, Emile Vauthier, Boulevard de Strasbourg. 

aris —A communication from Jacob Worms, 

2143. Carnonates of Sopa, Ernest Solvay, Brussels, Belgium. 

2152, Meraxzic Tunes, Eli Deeley, Walsall.—20th Bray, 1876. 

2191. Pistons, &c , William Clark and James Clark, Low Elewick. 

2193. Borties, Hiram Codd, Grove-lane, Camberwell.—24th May, 1876. 

2211. Scarves, Leon Napol Loeb, Manchester.—A communica’ 
from Charles Loeb.—25ta May, 1876. © 

2234. SCREENING or Sirtixe GRaveL, &c,, James Kemp, Camberwell- 
green.—27th May, 1876. 

2254. Packine for the Sturrixc-BoxEs of STEAM Enornes, &c., Asplan 
Beldam, Fenchurch-street, London. —29th May, 1876. 

2288. ComBUSTION APPARATUS, Matthew Piers Watt Boulton, Tew Park, 

‘ord. 

2303. Pantatoons, &c., Henry Edward Newton, Chancery-lane, London, 
—A communication from George R. Eager.—31st May, 1876. 

2333. Drivine Porrers’ and other Laruzs, Thomas Taylor, Hanley.—3rd 
June, 1876. t 

2387. Puriryinc Sewace, Thomas Lovell, Attleborough.—7th June, 1876. 

2393. Directive and ConTROLLING BaLioons, Marc Runkel, Golden- 
square, London. : 

2397. TREATING CompouNnDs of Iron, Duncan M‘hechnie, St. Helen’s.— 
8th June, 1876. 

2403. Sewisc Macuives, Nahum Salamon, lathe i Lon don,—A 
communication from Henry Lippman and William Lind.—9th June, 





1876. 

2423. Marine Encixe Governors, William Robert Lake, Southampton- 
buildings, London.—A communication from James Sangster and 
William Shelton Grosvenor.—12th June, 1876. “a ah 

2453. ENAMELLING Iron, William Robert Lake, Southa ig 
London.—A communication from Frederick G Niedringhaus, aud 
William F. Niedringhaus.—14m June, 1876. 

2488. Heatinc and VENTILATING BuiLpines, &c.. Edwin Powley Alex- 
ander, Southampton-buildings, London. — A communication from 
Ed Spencer Jenison.—15th June, 1876. ; 

2522. TreaTING VEGETABLE Fisres, George Downing, Quality-court, 

ncery-lane, London. — A communication from Edward Henry 
Cradock Monckton.—17th June, 1876. 

2532. Gear WHEELS, William Robert Lake, Southampton-buildings, 

London.—A communication from John Comly.—19¢> June, 1876. 


All — ha an interest in any one of such application, 
should leave parti in writing of their objections to such applications 
at the office of the Commissioners of Patents withm twenty-one days of 
its date. : 








List of Specifications published during the week ending 
24th June, 1876. : 
2157, 1s. 2d.; 8308, 6d.; 3440, 8d.; 3472, 1s.; 8573, 1s. 4d.; 3594, 6d.; 3597, 
8d.; 3601, 8d.; 3647, 8d; 3660, 8d.; 8747, Sd; 8751. 8d.; 8752, 8d.; 3767, 
2s. 8768, 1s. 4d.; 3775, 6d.; 3786, 8d.; 8793, 1s. 2d.; 3794, 8d.; 3799, 6d.; 
3803, 18. 4d.; 3818, 8d.; 8819, 8d.; 382], 10d.; 3822, 10d.; 3823, 10d.; 3828, 
8d.; 8830, 10d.; 3835, 8d.; 3836, 1s.; 3838, 10d.; 3841, 10d.; 3842, 1s.; 3843, 
6d.; 8846, 8d.; 8847, 1s. 4d.; 8851, 8d.; 3853, 10d.: 3855, 10d.; 3859, 8d.; 
3860, 1s. 4d.; 3863, 1s. 10d.; 3864, Sd.; 3871, 8d.; 3875, 10d.; 3880, 1s, 8d.; 
88R2, 6d.; 3586, 10d.; 3892, 1s.; 8912, Sd.; 3933, 4d.: 3935, 8d.; 3955, 4d.; 
3966, 4d.; 8067, 4d.; 3972, $s.; 3979, 4d.; 3995, 4d.; 3908, 4d.; 4000, 4d.; 
4001, 4d.; 4002, 4d.; 4003, 4d.; 4004, 4d.; 4005, 4c.: 4011, 4d.; 4012, 4d.; 
4016, 4d.; 4017, 4d.; 4018, 4d.;-4022, 4d.; 4023, 4d.: 4027, 4d.; 4028, 4d ; 
4030, 4d.; 4031, 4d ; 4033, 4d.; 4034, 4d.; 4040, 4d., 4042, 4d.; 4043, 4d.; 
4059, 4d.; 4055, 4d.; 4077, 8d.; 4086, 4d.; 4123, 18. 4d. 


*, Specifications will be forwarded by post from the Patent-office on 
receipt Pte amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H_ Reader Lack, her Majesty's Patent-olfice, Houtu- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


4252. Boicers ror Heatine Water, W. Richardson, Darlington.—Dated 
8th December, 1875. 
According to this invention a saddle or water jacket is placed over the 
upper part of a horizontal tubular boiler, and connected therewith in such 
a manner that the water circulates through both. 


4253. Macuinery ror Makino Bricks, W Beck. Barrow-in-Furness.— 
—Dated 8th December, 1875. 

This invention relates to that class of machinery for which letters patent 
were granted to William Beck and William Strong, dated February 8rd, 
1874, No. 424, and the present improvements mainly consist, First, in the 
method of equalising or distributing clay or loam that down the 
breeches pipe ; Secondly, in the —— fixing, and removing the metal 
liners in the rotary mould boxes ; Thirdly, in self-acting lubricating app 
ratus for the faces of the movable basis in rotary mould boxes, and the 
faces of pressers, so as to prevent the adhesion of clay or loam to them ; 
and Fourthly, in friction boxes for instant t or dis- 








Bridge-road, Lambeth, Surrey.—Partly a communication from Francois 
Durand and Ernest Louis Marais. 

a Heatino, &c., APPARATUS, Andrew Barclay Walker, Gateacre Grange, 

verpoo! 

668. Rain Gauces, Edward John Stutter, Ramsgate, and James Josepn 
Hicks, Hatton- len, London.—I7th February, 1876. 

697. Fastenina for JEWELLERY, &c., John Compton Weeks Jefferys, 
Tottenham-court-road, London. 

700. BrReEcu-LoapING Fire-arms, Henry Walker, Birmingham. 

704, UmpreLiLA, &c., Fornirune, Samuel Townsend, Derwent Villas, 
Grove Vale, East Dulwich. 

707 VENTILATORS or Buowers, Arthur Crespin, Avenue Parmentier, 
Paris.—19th February, 1876. 

720. SLEEVE-LINKS, &c., Thomas Rickett, Birmingham. 

723. Printine, &c., Merat, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Legrand Blair Smith.—2lst February, 
1876. 

728. Weicuinc Apparatus, William Thomson, Glasgow, N.B. — 22nd 
February, 1876. 

747. Door Locks and Latcues, John Walker, Birmingham, 

763. IMITATING MARBLEs and Woops, Johan Anton Benedict yon Castilberg, 
Holborn Viaduct, London.—A communication from Fritz Petitpierre. — 
23rd February, 1876. 

775 Depositine and Picktnc-vr Matt Baos, &c., without stopping the 
train, Edward Griffith Brewer, Chancery-lane, London.—A communi- 
cation from Alexis Firmin Cacheleux.—2ith February, 1876. 

800. SeL¥-secURING Skate, John Marson Lamb, Finchley-road, South 


ampstead. ' 

810. MippLines Separators or Puririers, James Walworth, Bradford.— 
26th February, 1876. 

818. ELectricity APPARATUS, James Edward Molesworth, Jeypore, Raj- 
pootana, British India. 

820. Linen Towe.uine and Towets, Charles James Webb and Richard 
Thomas Webb, Randalstown, Ireland. 

822. Warmina, &c., BuitprNos, William Weems, Perseverance Ironworks, 
Johnstone, N.B. 

832. ReouLatine the Frow of Liquips, Fleeming Jenkin, Great Stuart- 
street, Edinburgh, N.B.—28th February, 1876, 

963. Sewinc Macuines, William Brookes, Chancery-lane, London.—A 
communication from Pierre Dubue. 

973. Bospins for Spinntnc Macutnes, Frank Wirth, Frankfort-on-the- 

aine, Germany.—A communication from the Hanover Gummi Kamm 
Company.—6th March, 1876. 4 

1032. Steet, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from William Fields.—9th March, 1876. 

1050, Feepinc Steam Generators, John Morris and James Westley, 
Salford.—11th March, 1876. 

1173, CuTtine or QUARRYING Sate, &c., William Orme Carter, Liverpool. 
—18th March, 1876. 

1458. Rerricrratine, &., Apparatus, Carl Linde, Southampton-build- 
ings, Chancery-lane, London.—5th April, 1876 

1559. PREVENTING Fravup in the User of Stamps, &c., William Robert Lake, 
Southar- pton-buildings, London —A communication from Joseph East- 
burn Winner.—12th April, 1876. 

1577. Sprinc or Evastic Connections for Braces, &c., William Robert 
Lake, Southampton-buildings, London.—A communication from Frank 
Armstrong.—13th April, 1876. 

1645. Removine Moisturk from Woot, &c., James Millen Dick, Buffalo, 
Erie, New York, U.8.—19th April, 1876. 

1666. RarLway Points or Switcnes, Stephen Charles Best, St. German’s, 
near King’s Lynn.—20th April, 1876. 





gag t in connection with the driving gear of brickmaking machines, 

and relates more particularly to that class of friction boxes, wherein two 

or more segments of a circle are carried on a disc, or by arms fixed upon 

a shaft. 

4254. Heaps ror Weavina, J. Holding, Manchester.—Dated 8th December, 
1875. 

According to this invention metallic healds are made with two or more 
sets of eyes, so that when one set is worn out another may be used, 
4256. Deoporisinc Perroteum, S. E. Johnson, Ashby-de-la-Zouch, and 

E. E. Johnson, Manchester.— Dated 8th December, 1875. 

The features of novelty in this invention consist in deodorising and 
purifying such oils or spirit by subjecting them to the action of chlorine gas 
evolved in the manner described, and afterwards removing all objection- 
able traces of such gas by the application of slaked lime, as and for the 
purpose described. 

4256. Extincuisnine Sparks, A. Budenderg, Manchester.—Dated 8th, 
December, 1875. 

The object of this invention is to produce an apparatus capable of 
extinguishing the sparks in the chimneys of locomotive, portable, and 
other steam engines, and consists in the employment of jets of steam, 
either the exhaust steam or live steam from the boiler, so disposed in the 
chimney that the sparks will of necessity have to pass through such jets 
of steam in escaping from the chimney. ‘ 

4257. Sream GeneratinG Furnaces, J. Kidd, Westminster.—Dated 8th 
December, 1875. 

The First part of this invention relates to steam or other furnaces, and 
the chief nove'ty consists in forcing air bya steam jet or air blowing 
apparatus through small apertures into and also — burning fuel to cause 
more perfect combustion of the same. Secondly, these improvements+ 
relate to a novel method of forming steam boilers and radiators for heat- 
ing with steam at about one pound pressure. The boilers are made of 
thin sheet metal, with projections at the bottom for absorbing heat. The 
radiators are made of zinc or copper pipe inclined towards the boiler to 
facilitate the return of condensed water, The radiators are also open to 
the atmosphere at the highest point of inclination. 

4258. Leaturrette or ArtiriciaL Leatuer, A. W. Pope, Southampton- 
buildings.—Dated 8th December, 1875. 

The invention consists in applying to the back of artificial leather a 
coating of flock of wool, hair, cotton, silk, or other suitable material. 
4259. Stamp Arrixer, H. Woodward, Birmingham.—Dated 8th December, 

1875. 

This invention refers to an improved automaticand self-acting a tus 
or machine for affixing stamps, labels, and other similar articles — 
letters, documents, or packages. The apparatus consists chiefly of a 
or box and travelling feed slide having a to-and-fro motion, and which 
passes a continuous length or strip of stamps or labels on to an affixing 
plate, where the letter or other article is placed to be stamped, a portion 
of the same being damped by adamping pad, and the affixing of the 
stamp or label is effected by the descent of an affixing pad attached toa 
piston or plunger worked by hand. 

4260. Kyittinc Macuivery, 8. Lowe and J. W.'Lamb,’ Nottingham.— 
Dated 8th December, 1875. 

This invention relates, First, to improvementsin knitting machinery, 
and has for its object the production of longitudinal or downright stri 
of knitted work automatically in straight and fashioned hosiery. e 
mechanism employed fer this purpose is applicable to rotary machines of 
the class known as “‘ Cotton's,” to the ordinary rib machine, and to the 
ordinary well known jack and sinker rotary knitting machine. Secondly, 
to mechanisms for producing automatically during the knitting opera- 


tion embroidery work similar to the hand work known as ‘‘ Chevening.” 
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cts the clutch box with the in such a manner that the moment 





4262. Mec rag a Ranwar Tonnes, V. G. Bell, Westminster-c) 
— 8 kf 

This invention relates > the ventilation of railway tunnels of 

considerable length, 1ts object being to remove the products of combus- 


the frog is struck the L lever throws the clutch box out of or con- 
tact with the pulley, which is then free to turn without urging the slay 
forward. e frog of the loom in the ordinary 





tion and steam or watery r generated by the e eng 

before they have time to down and mix with the cold air currents 

¢ reulating in the lower part of the tunnel. 

4262. Raisinc anp Lowertno Trucks, G, Houdaille, Boulevard de Stras- 
bourg, Paris.— Dated 8th December, 1875, 

This iuvention relates to a tus whereby rods vertically reciprocat- 
ing ina mine shaft are applied to raise or lower trucks stage by stage. 
Vertical spindles are arranged to have an intermittent and reciprocating 
partial rotary motion, and on these spindles ars fixed arms or hooks, 
which by the mo t of the spindles are alternately protruded so as to 
catch handles projecting from the trucks, and withdrawn soas to be 
clear of these handles, One set of the spindles having no vertical move- 
ment, their hooks or arms serve as rests for the trucks, whilst the other 
set descend with the veer peg | rods, and these in their turn catch the 
truck in their ascent and so lift it as Alike arrangement with 
difterent timing of the movements serves fer lowering. Instead of one 
set of moving and one set of stationary spindles with their hooks or arms, 
both sets may reciprocate ia opposite directions, 

4268. Grass, G. Scott; Glasgow.—Dated 8th December, 1875. 

The feature of novelty which constitutes this invention is, the new 
or improved furnace, consisting of a fire-grate p! between two tanks, 
and covered either by one roof or by a distinct roof over each tank and 
over the fire-grate, 

4264. Saccnarine Proprcts, J. Duncan, J. A. R. Newlands, Mincing- 
lane, and B. BE. R. Newlands, Victoria-docks.—Dated 8th December, 1875. 

In the application of steam to the purification of raw sugars accordip 
to the in respect of which letters patent were granted to the sai 
James Conem. on behalf of Moritz Weinrich, dated the 28th May, 1874, 
ce 1870), or by any similar process, a product is obtained materially 

‘ering from those ——_—— which are met with in the ordi ow 
of sugar refining. e object of this invention is to submit t fore- 
mentioned saccharine product hereinafter called the saccharine product, 
to a defecating action or process in order that the saccharine matter con- 
tained therein may be more advantageously obtained than in the ordinary 
process of sugar refining. 

4265. Gas Burners, J. Kidd, Westminster, and C. BE. Iearson, Strand.— 
Dated 9th December, 1875. 

The inflammable hy ond or gas is admitted by a pipe to the bottom of a 
cylindrical chamber, from the top of which rises an annular tube. The 
gas or vapour passes up freely through this annular tube, and is ignited 
as it issnes from itatthe top. Air is admitted to the central space 
enclosed by the annular tube through three passages passed radially 
through itslower end and at equal distances around it. The centre of this 
space is occupied by a vertical rod or closed tube rising up from the top 
of the cylindrical chamber before mentioned to the level of the top of the 
annular burner tube or thereabouts. Above the three air passages is 
carried the gallery for rs ay I the glass; the gallery has numerous 
small holes formed through it for admitting air to the exterior of the 
flame. The top of the annular burner tube may either be left entirely 
open or it may closed and have numerous small holes formed through it. 
Sometimes a cone for regulating the external air supply is used, either in 
conjunction with the aforenamed perforations or alone. 

4266. Watts, J. C. Sellars, Birkenhead,— Dated 9th December, 1875. 

This relates to improvements in and upon the system of building 
covered by British patent No. 2121, of the year 1875, granted to the pre- 
sentinventor. First, lining and facing pieces are used in combination 
with the hollow blocks or shells. Secondly, horizontsl junction pieces are 
used in alternate courses with hollow blocks or shells, Thirdly, the 
hollow blocks or shells are formed in two or more pieces. Fourthly, the 
ends of the hollow blocks or shells, whether made in one or more pieces, 
when employed with facing and lining pieces, or either of them, are 
arranged with grooves or hollows and t or projections on their 
- so that when placed together they “bind into and support each 
other. 

4267. Roap Maxine anv Street Pavina, A. Wilkinson, Marylebone-road. 
—Dated 9ih December, 1875. 

This invention relates to a new compound suitable for road making, 
street paving, buildings, -- and other useful purposes, and consists 
essentially of a mixture of disintegrated wood fibre, bitumen, and n 
oil or Stockholm tar, which is compressed into moulds of suitable form, 
and when cool or set is ready for use. 


4269. Strays anp Corsets, W. Thomas, Cheapside.—Dated 9th December, 








1875, 

According to this invention thin narrow strips of steel are used in 
stays aud corsets in eye of the strips of whalebone, horn, or cane now 
used in addition to the busks and broad stiffening pieces. Short addi- 
tional strips may be added in the middle of the length of the main strips, 
to give additional strength, and the strips may be coated with metal to 
prevent them from rusting. 

4295. Maxine Oakum, N. Jarvie and W. Miller, Glasgow.—Dated 11th 
December, 1875. 

The material in its wet state is put on an endless feed apron, which 
leads it between a ~ of plain or fluted or toothed rollers, and these 
rollers feed it in and present it to a spiked drum revolving at a rapid rate. 
Ata short distance above the feed rollers there is fixed a board or plate 
against which the action of the spiked drum throws the material. The 
material partly falls back again, and is partly carried under the fixed 
board or plate. Five or other suitable number of the fixed boards or 
plates are arranged over the upper part of the drum with spaces between 
thum, and the material is thrown against each board or plate in succes- 
sion, and is finally thrown on a receiving board, the finer tow or loosened 
oakum falling near the drum, and the material that is not so fully 
operated on falling a little further off. 

4206. Prepucina Benzine, A. Bresson, Forest-hill.—Dated 11th December, 

The employment of a cock of a peculiar construction, by means of which 
an intermittent action of projection is obtained, the object of which is to 
allow the red hot surface of the retort, which has been reduced toa black 
heat by the immersion of the hydrocarbure, to regain its red heat, in 
which condition only can the yd position take place, Also 
the separation of the elements by means of their passage through a tubular 
boiler under a fixed pressure, thus separating the benzine and light oils 
from the heavy oils, tar, and pitch, 

4306. Rivs ror Umprettas, J. C. Smith and T. Packer, Birmingham. 

—Dated 11th December, 1875. 

if This invention i of a hine for feeding, cutting off, and 
knobbing lengths of wire, composed essentially of two pairs of feedin, 
tools, a pair of cutting off tools, a pair of gripping ties, and a heading tool. 
The wire from a swift or reel is straightened by being drawn through 
straightening rollers, and is fod forward by the first pair of feeding tools 
through the pair of cutting off tools, the second pair of feeding tools, and 
the pair of gripping dies, to the face of the heading tool, which last tool 
constitutes a stop for the wire. The wire is also supported by a guiding 
tube, The length of wire having been fed to the Sealing tool by the 
advance of the first pair of feeding tools, the wire is gripped by the second 
pair of feeding tools, while the movable cutting tool descends and cuts 
off the length of wire. The cut off length of wire being gripped by the 
gripping tools, the heading tool advances and by a series of ewe forms a 
head or knob on the end of the wire, the second pair of feeding tools 
gradually advancing the wire to be operated upon by the heading tooi. 
The headed length of wire being released from the gripping dies, tho 
tube in which it is supported opens and the said wire falls from the 
machine. 

4307. Preservep Meat, M. R. Pryor, Great Winchester-street—Dated 11th 

December, 1875, 

This invention combines in itself all the requisites which can be desired 
ina thoroughly wholesome nourishing food, shaped in the handiest form. 
and I possible, invulnerable against the deleterious influ- 
ence of air, the attacks of insects, and even to a certain extent against 
humidity or moisture; it is extremely cheap, its cost being below that 
of all other systems, and it affords the very best substitute for fresh meat 
hitherto known. 

4311. Dynamo Evecrric Macutnes, A. M. Clark, -lane.— 
al Boose, ie ly ark, Chancery-lane.—Dated 

The invention consists in placing as many collectors or pairs of contact 
rings as there are induction coils in the machine, where y any portion 
of the machine current may be used as desired, and any number of com- 
binations both for quantity or tension obtained in the same machine, 
The inventor may also adopt both commutators and contact rings in the 
same machine. He also interposes the work to be done by a dynamo- 
electric machine in a derived current from the poles, which considerably 
augments the power. 

4312. VentiLatine Dweriixe Houses, J. Ca i — 
Deomnbar 3878. , J. Capper, Liverpool.—Dated 13th 

This invention consists in an ig ge of ventilating tube or 
chimney for carrying off foul air, and which is assisted considerably in 
its efficiency by the wind causing an induced current in the pipe, the 
wings and flanges of which deflect the wiud upward. Alao to a simple 
yet effective apparatus for letting air in at the window without causing 
draughts. 

4815. Looms, T. Singleton, Over Darwen.— Dated 13th December, 1875. 

The First part of this invention isa means to render the force of the 
concussion less violent in a fast reed loom hen the stop rod strikes the 
frog. The ordinary driving pulleys on the crank shaft are made loose, 
the boss of one being formed with teeth, or as a friction to work in con- 
tact with a clutch box sliding on a key on the crank shaft. An L lever 











‘is formed as a ratchet wheel, and the other carries a catch 








the stoppage 
A handle is attached to the frog, by which the operative can 
press the frog and replace the clutch box in‘o gear or contact with the 
pulley, The next part of this invention relates to the loose reed loom, 
and is a means of making the reed fast at one time and loose at another 
The stop rod carries at one end a lever, in which is fixed a stud carrying 
a bowl and tumbler. When the shuttle is travelling across the reed, the 
bowl works against the inside of a bow spring, and keeps the reed firm. 
When the slay gets nearly to the front, the tumbler works in contact 
with an incline fixed te the breast beam, and keeps the reed firm and 
fast. If the shuttle should be caught in the shed, it vegan out the reed 
ata point when the bowl ia not contact with the spring, nor the 
tumbler in contact with the incline, the haf pressure upon the reed at the 
time resulting from a_small spring attached to the winged rod. When 


the reed is out the tumbler is lifted and cannot get under the 
incline, and to prevent injury from its coming in contact with the incline, 
either the tum or the incline is raade with a spring, so as to swivel or 


recede when struck. For actuating the stopping of the loom, when the 
reed is thrown out, there is on the winged rod a notch finger, working 
near a stud on a lever clipping a slide —t from and clipping the spring 
handle. When the ee is thrown out, the notched finger is raised 
strikes the stud, and moves the lever, which moves the slide, so as to 
pull a notch in the same from a stud on the breast , the slide 
and spring handle then flies forward, the latter stopping the loom in the 
usual manner, An incline on the slide presses bac e holding finger 
each time the slide moves forw: The weft fork is carried by a bow 
spring, and a bracket on the spring, and a bracket on the spring clips the 
ide. When the weft fork is drawn back, the slide is moved so that its 
notch esca’ from the stud when the slide and spring handle fly 
forward, the latter stopping the loom in the usual manner, The next 
t of this invention is an improved weft fork und grate. The weft fork 
age with one prong, and the weft grate is made of one wire of tem- 
pered steel, curled round many times at the bottom and then standing 
upright. With the foregoing the inventor prefers to use a weft holder in 
the form of a small bent s g carried by the breast beam. As the slay 
advances the end of ‘the spring — along a groove in it, and finally 
the weft against the shuttle box back. The next part of this 
 etasser Toy is an improved brake, whlch swivels on a stud near the back of 
theloom. One part of the stud piece, or a separate piece attached thereto 
and capable of being moved nearer to or further from the stud, presses 
upon the wheel when a Another ans of the stud piece receives 
a shank made to swivel therein or be attached firmly thereto ; if attached 
firmly it must spring at the other extremity, so as to move with the 
spring handle as it is received in the slot of a bracket attached to the same. 
ere is an inclined bracket on the loom side or strap fork or strap fork 
bracket, so that when the spring handle moves the shank outward the 
inclined bracket raises it upward, and when the spring handle moves the 
shank inward the inclined bracket allows it to fall, in one case taking the 
brake from off the wheel and in the other case —— ittogoon. A 
weight is placed on the shank to give pressure on the wheel. A notch is 
formed in the bracket on the spring handle, and the shank of the brake 
may be placed in it and the pressure taken off the wheel while the loom 
is stopped. Or a block is covered with leather for pressing upon the 
wheel, a shank is connected with the block and a spring lever with the 
shank, the spring lever is also connected by a notch or stud with the 
spring handle of the loom. The block and shank or the spring lever and 
shank work together like a screw and nut, so that in stopping the loom 
when the spring handle actuates the spring lever, it screws the block 
against the wheel, and when the spring handle is moved to start the loom 
it takes the bean nos off bo Wy a gover 1 Yen the loom is 
sto} , the spring lever may ngag rom the spring handle 
pats oy) the stud or notch, and moved sv as to take off the brake. Z 
the foregoing the power applied to the brake is obtained from the spring 
handle, Sut in the tollowing it is obtained from a weight. The spring 
lever is replaced by an ordinary lever, resting agaiust the Lag 
and a weight is suspended from a boss or lever on the shank. When the 
spring handle moves to stop the loom the weight turns the shank and 
screws the block up against the wheel, and when the spring handle moves 
to start the loom it presses the lever and turns the shank so as to take off 
the brake. A handle is attached to the boss, lever, or shank, so that if 
desirable to take off the brake while the loom is stopped, the operative 
may do so by lifting the handlc and placing it on a catch on the spring 
handle, The next part of this invention is a system of treading the 
healds for plain or cloth by means of two heald rollers, four healds, four 
treadles, and four tappets. When wide open the shed is formed of two 
sheets of warp, but as the sheets approach and cross each other they each 
divide into two, thus making four sheets; this is done by forming the 
tappets so that the curve of one rises at one time faster and another time 
slower thun the other. The object of this kind of treading is that an 
loose threads mesh warp might be the more likely to get a 
The next part of this invention is for weighting the yarn beam by friction. 
On the yarn beam is placed two ruffles, one on the other, the edge of one 


ing in it. 
One or more blocks of wood press upon the upper ruffle, and in the wood 
is inserted one or more blocks of plumbago. The block or blocks of wood 
are carried by a suitable frame, and pressed by a spring or springs, 
actuated by a screw or screws. The pressure of the wood upon the ruffle 
gives the friction, and by releasing the catch the operative can turn the 
yarn beam with ease. The next part of this invention is an improved 
spindle stud. It is made in two parts, each part being recessed for the 
‘.ead of the bolt, which is made with a slot for the spindle to pass through. 
The head of the bolt is placed near the centre, and one end of the bolt 
serves to fasten the stud, and the other the spindle. In connection with 
the above, a slotted plate may be placed at the box end, to prevent the 
spindle hole in the same from wearing. The next part of this invention 
is an improved check strap. <A spring is placed in contact with the swell 
at the back of each shuttle box, a strap is attached to the spring, and 
after coming through the box back, is either fastened to the front of the 
slay, or connects both springs together. When the shuftle strikes the 
picker and presses the strap, the spring presses the swell against the 
shuttle, and checks it. 

4332. Learner Drivina Banps, G. J. Booth, Rochdale.—Dated 14th 

December, 1875. 

This invention relates to that class of leather driving bands or straps 
which are composed of two thicknesses of leather with canvas or other 
woven fabric cemented between them, the whole being fastened 
together by longitudinal rows of copper or other metallic wire rivets, by 
means of White’s riveting machine (patents Nos. 368, 64, and 2698, 70.) 


4345. Imrrovep Recomm Cueex ron Firr-arms, 4. M. Clark, Chancery- 
lane.— Dated 15th December, 1875. 

The invention consists of a fixed butt plate in connection with a 
hinged, gem and spring-acted plate attached to the butt end of the 
pe of a gun or other fire-arm for diminishing or neutralising the 
recoil. 

4374. Srecurino Joints, H. A. T. Ehrhardt, Dusseldorf.—Dated 17th 
December, 1875. 

This invention consists in the use of steel trough-shaped cramps in 
lieu of screw bolts or other fastenings for securing ——— the flanges of 
pipes, plates, &c., the said cramps being made with a somewhat nar- 
rower space between the edges of the trough than the thickness of the 
two flanges to be secured, so that when the cramp is sprung open some- 
what, and placed over the edges of the flanges, it will nip these firmly 
together. The back of the cramp a be corrugated, to give greater 
a The cramps may also be for joining the ends of driving 
bands, 

4399. Steet, W. Shaw, Wolsingham, and W. Hutchinson, Spenny a 
Dated 18th December, 1875. 

According to this invention molten cast iron from the blast furnace is 
run or conveyed to a heating furnace, ur a stationary or rotating puddling 
furnace, where it is puddled. After puddling and hammering in the 
ordinary way it is melted in a Siemen’s or other furnace with a mixture 
of pig iron and oe or ferro-mangunese, Steel is produced 
which may be cast into ingots or other shapes. Ingots taken while hot 
~ ne may be forged or rolled into rails, plates, bars, or other 
articles. 

4418. Fitter, H. B. Barlow, Manchester.—Dated 21st December, 1875. 

The filter consists of a cast iron chest, having at each side a 
for the admission of the liquid to be filtered. and two passages below for 
the discharge of the filtered liquid, there is also a passage above for rinsing 
out water. The filtering surfaccs consist of « series of sheet metal 
frames covered with flannel or other suitable porous material, and these 
frames ave secured by air-tight sockets to the bottom of the chest. 

4425. Sarery Apparatus ror Mine Caces, A. M. Clark, Chancery-lane. 
—Dated 21st December, 1875. 

Peculiarly constructed bevel clamps are used for locking the cage or 
platform to the guides when the pe 7 breaks, each of which clamps has 
parallel bearing surfaces placed obliquely to the levers, one wi! the 
other, and pivoted together, so that each lever thus bites on 
both sides of the guides. These levers —_ be connected in various 
ways with the platform, so that its weight will cause them to bite upon 





i guides. eans are also provided for opening and clamping the 

levers, 

4426. Copyina TeLeorapus, A. M. Clark, Chancery-lane.—Dated 2st 
December, 1875. 


This invention relates to mechanism and methods for the purpose of 
accomplishing antographic or facsimile tr ission of messages over 
lines of telegraph, and to various electrical circuits therefor, one of the 

incipal feat of the i tion being found in the method of obtain- 
a regular and steady motion of the required mechanism. According 











to this invention, all mechanism which would tend toexaggerate primary 
errors is avoided, and the inventor employs for the actuating mechanism 
rapidly moving or revolving wheels, which are so geared or move or 
revolve so rapidly, that the much more slowly moving or revolving parts 
comprising the transmitting and recording mechanism are caused to 
attain any desired speed, in order that an error in the driving power may 
be decreased at the actual working point, instead of being magnified, as 
in other devices. To keep the m 
san motion, he regulates the same periodically by a tine current, 
the operation being to bring the instruments periodically to a complete, 
or nearly complete, stop, and set them in motion together. The motion 
of the mechanism is by a centrifugal governor of new design, 
in addition to which the speed of the motor is regulated by a rheostat in 
the naar sf bo 3 oes Another pearson of — invention pee yi in 
re pal the ng upon a special white or nary paper, and trans- 
intieg ee lines of writing to a metallic surface lithographically. The 
message, written in a prepared ink, is transferred by pressure upon a 
metallic surface, and sprinkled with some resinous substance when the 
plate is subjected to heat. 
4452. Raitway Points, J. Kelly, Liverpool.—Dated 22nd December, 1875- 
This invention relates, First, to locking railway points, known as 
tongue rail points, the actuating being performed by a rod operated by a 
lever. The same mechanism that actuates the points also actuates the 
— of the main rails in such a manner as to lock the points, which, as 
acing points, are firmly locked a the weight of the coming train. 
Secondly, to a further locking of the points by the addition of a tail 
anes or projection on the tongue rails, This invention relates in the 
ird and Fourth part, to further improvements on an invention for 
which letters patent were granted to James Kelly on the 10th day of 
July, 1874, No, 2421. 


SS ee or Vruicies, A, Souheur, Seraing.—Dated 24th December, 
13 


This invention relates more particularly to trucks and trollies em- 
ae in mining operations, and consists in attaching the loose wheel to 
axle journal by simple and inexpensive means, whilst at the same 
time providing a ciose box, for containing the grease or other lubricating 
material, and thus protecting the journal from coal-dust or other extra- 
neous substance, 
4500. Lamps, A. Souheur, Seraing.—Dated 24th December, 1875. 

This invention relates to lamps for burning petroleum or other hydro- 
carbons to be employed in mines and other like places where they are 
liable to be exposed to the influence of inflammable gases, and has for its 
object obtaining ter security from explosion than is provided by 
safety lamps as ordinarily constructed. 

36. er Boots, 7. Choules, Chisledon, Wilts,—Dated 4th January, 
876. 

The es in this case consists in simply mounting two circular 
brushes, hard and soft, upon a shaft and working the same. by an ordinary 
treadle arrangement; the whole mounted in an inexpensive framing 
formed by two uprights connected by tie-rods. 


39. Puriryine Coat Gas, W. Marriott, Hudderafleld.—Dated 4th January 
1876. 


This invention relates to improvements in the purification of coal gas by 
means of a solution of ammoniacal liquor or of sulphite of soda or other 
salts as hereinafter specified. 

65. SuspenpiNG Winpow Sasues, A. M. Clarke, Chancery-lane.—Dated 5th 
January, 1876. 

The invention consists, First, of a chain having its links composed of 
flat strips or pieces of different widths, whereby the chain has a rounded 
outline or surface to adapt it to run in a circular groove. Secondly, in 
petite a hole through the centre of each link, whereby a chain of any 

leugth may be fastened to the sush and weight. Thirdly, in making the 
hood of a sash weight with a recessed slot to receive the chain link. 


4283. Harmonioms, W. E. Evans, Cantelows-road.—Dated 10th December, 
875, 


1875. 

This invention relates to a mode of producing what is known as 
“expression ” in har i , and ists essentially of a peculiar com- 
bination and peng pec’ of valves or pallets and ‘‘ well,” whereby the 
** expression ” can applied at the will of the performer, either to the 
treble or to the bass separately, or to beth treble and bass conjointly, 
provision being made for sustaining the sound during the return motion 
of the feeder of the bass whilst the ‘‘expression” is given to the melody 
or treble, and vice-versa. 

4286. Firep.aces S. A. Kirkby, Glanmire. --Dated 10th December, 1875. 

The objects here are to economise fuel and save time and labour in 
heating rooms in dwelling houses and ether structures. The fireplaces, 
that is, grates, stoves, and the like, are glowed in the chimney, partition, 
or space between two rooms, are movable either about a vertical axis or 
are arranged so that they can be made to slide or roll. A fire lighted in 
one room can be quickly revolved or slid into the adjoining room. In the 
sliding arrangement a movable back dividing piece would be used. 
4287. Worxina Sarps’ Ruppers, H. R. Grellet, Camberwell, and D. J. 

Cocks, West Bow.—Dated 10th December, 1875. 

The object of the invention is to obtain increased control and safety in 
the working of ships’ rudders. For this pvp when increased power 
is required im working the tiller it is capable of being connected to a seg- 
mental frame turnivg on the main piece or axis of the rudder by means 
of pawls or such like self-acting means, and this segmental frame on the 
outer surface of its segment is formed with grooves to receive two separate 
chains, One end of one of these chains is connected to one end of a 
spindle or bolt which passes through an abutment and a series of power- 
ful india rubber springs or other spring or springs, and at its end is pro- 
vided with an adjustable screw nut and washer, hy which the extent of 
tension exerted by the spring or springs is regulated. The abutment acts 
to assist the pressure of the springs. e other end of this chain passes 
fromits segmental groove around a guide pulley, and is connected to an 
eccentric pulley affixed on a spindle which also carries a worm wheel, the 
teeth of which are taken into by a worm on the axis of the steerin 
wheel, and which worm also takes into the teeth of another worm whee 
affixed to another shaft, which also carries another eccentric pulley con- 
nected in like manner to one end of the other chain, which in like manner 
passes over a guide pulley to work inthe other groove of the segment, 
and is — connected at its other end to spring arrangements such as 

lescri' 





4288. Sarery Guarps, C. Curtis, Hereford.—Dated 10th December, 1875. 
This provisional specification describes guards to prevent occupants of 
gr and other carriages from having their fingers pinched in closing 
the doors, 
4289. Execrric Prize, J. Cerpaux, S8aint-Josse-ten-Noode, Brussels.— 
Dated 10th December, 1875. 

This provisional specification describes a pile composed of copper and 
zinc plates separated by wood and immersed in damp sand or earth ur 
plesk in a gaseous place, whereby an electric current will be immediately 
produced. Sy pouring urine, a solution of chloride of sedium, or other 
analogous material upon the sand or earth an intense current is obtained. 
4292. Lockets, W. Jackson, Birmingham. -—Dated 10th December, 1875. 

According to this invention the lockets are made of two parts or shells, 
but posh of ting them together bya —— joint as usual the 
the said parts are connected together by the bent ends of a spring 
jecting from the face of the body part taking into holes in the face of the 
other or front part. The connection of the two parts is effected by 
placing the two parts in such a position that the ends of the spring in 
the body part enter the holes in the front part, and by pressing the two 

together the front part b aouts gaged with the back or 
y part. By pressing the front part from the body part the two parts 
may be separated. By these improvements the front containing a minia- 
ture or other memento. may be readily detached from the bedy, and seve- 
ral fronts may be applied from time to time to the same body. Thefront 
or central ornament of brooches, bracelets, and other like ornaments 
and ornamental fastenings may be connected to the brooch or bracelet in 
a like manner. 
4293. CircuLar Macuines ror Makino Loorep Faprics, N. Marshall 
and BE. Hewitt, Nottingham.—Dated 10th December, 1875. 

The inventors employ several modifications of apparatus; in one appli- 
cable to either the plain or ribbed fabric machine for making horizontal 
stripes they employ a lever to form a slack in the feeding thread previous 
to breaking it as soon as the succeeding thread is secured by the needles. 
In another modification they form vertical strines on a — looped 
fabric by employing a second loop wheel instead of a dividing wheel ; 
both loop wheels are formed so as to make alternate serics of slack } 
and tight loops, they use two thread a and one or more cutting blades 
in the second loop v-heel. In another modification they form vertical 
stripes on a ribbed looped fabric machine by means of a cam applied to 
the frame needles to cause them to draw a series of long loops and short 
loops alternately, and outside the machine bits they place a presser wheel 
for the same purpose, 

4294. Exuipitina, F. W. Jones, Exeter.—Dated 10th December, 1875. 

This invention relates to a ready means for exhibiting whether rooms 
such as closets are occupied or disengaged, and consists in the adaptation 
of a plate to the doors of such apartments and capable of io sliding 
within or behind the door bearing cn its surface the word “ disen, ag 
this plate has attached to it a bolt worked from the inside of the closet ; 
and, when the bolt fastens the door, it at the same time causes that por- 
tion of the plate with the syllable dis to pass into a slot behind the door, 
so that the word “enghged ” alone appears to exterior view. The same 
arrangement is also applicable to plates with other words or devices when 
similar ends are to be attained. 

4207. Rattway anv oTHer Carriaces, U. Scott, |Fitzroy-square.—-Dated 











11th December, 1875, 
The improvements corsist in the use of india-rubber in combination 


498 


nism at different stations in‘ 











} 
li 
H 
: 
| 


ve 
ee 


1 US Ss 
aga eect LS we 


er 


Leer ee 








— 


ee cee Ae 


sore 


* on its axis it presents to 


12th in Wolverhampton. 


THE ENGINEER. 











gs, and also metal plates with 
prevent shocks to various 


other metal 
to give ease 


Bremen.—Dated 11th December, 1875. 
piston is caused 


two discs is another disc fixed on a shaft passing through the 
casing, to w! disc is fixed the before-mentioned piston, the rotation 
of which consequently causes disc and shaft to revolve. At one 


i 


acting as a =e. A modification of the engin 
adapting it to be worked by explosive mixtures of gas 
. According to another modification two rotating discs having 
in their ci f are arranged at opposite sides of the casing, 
made alternately to cut off communication between the 
two halves of annular and to allow the piston to pass by them. 
The passages for the in fluid re and for the exhaust are 
formed in the engine shaft, from which they extend radially to each side 
of the piston. 
4299. DisPLayinc Protocrapuic Portraits, A. Brown, Richmond-hill. 
—Dated 11th December, 1875. 

The features of novelty in this invention consist in arranging any con- 
venient number of phic portraits and views side by side as a 
hinge, and then passing over a square drum, the sides whereof are 
the same size as the mount of the photogra; As this drum is turned 
view each portrait in succession under a framed 

lass which forms the lid ofa highly polished or ornamental case contain- 
_ the aforesaid drum and portraits, all of which are locked in the case. 
There is an arrangement for showing two portraits placed back to back in 
each mount by causing them to turn over. 


an er Macaines, 7. 8. Howie, Fermoy.—Dated 11th December, 
1 


The apparatus is more particularly applicable for the production of 
—— in which the same figure is repeated a number of times, and it 
consists of a system of levers and connecting rods working on a fixed 
fulcrum and operating from a cam or cams, with the main shaft 
of the machine so as to guide either a needle, fret saw, or other organ by 
bt pattern is to be produced, or to shift or guide the fabric or 
mate 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

NOTWITHSTANDING that the iron trade merally is now 
wretchedly dull, there are ironmasters in this district who are by 
no means disinclined to believe that with the arrival of autumn 
will come the beginning of what, to say the least, will be an 
encopraging revival. Men who hold these views are amongst 
those who occupy « foremost position in the industry, and they 
are men whose prices rule the market. Nor have they built the 
views they are expressing upon baseless foundations. Something 
more than a mere guess has dictated the opini his will be 
conceded when I state that one such firm has, since the date of my 
list, received inquiries for as much as 2000 tons of finished iron. 
The iron, as I have intimated, would be of the first class, and, I 
may add, that bars mainly were ified. It is possible that the 
bulk of these inquiries may partake of the character of feelers ; 
but that is not the view entertained by the firm in question. 

The quarterly meetings are at hand. They will begin on July 
Perhaps buyers who are accustomed to 
give out orders upon these periodical occasions are trying to learn 
what it is likely they will have this July to give. In this inquiry 
the market is just now pretty generally engaged. That there will 
be any change upon current quotations, ironmasters are indisposed 
to admit. ‘Than at this date last year, market iron is cheaper by 
£2. In the intervening twelvemonth that reduction has been 
brought about in two drops of £1 each. If it were at all practic- 
able further to reduce the price of the coal mostly used in the 
mills and forges, the market would not despair of the prevailing 
£9 descending to £8'for marked bars; but it is not practicable. 
Before the Wolverhampton quarter-day last July, Cannock Chase 
first and then Dudley reduced the price of coai—the reduction in 
East Worcestershire bringing the Karl of Dudley’s thick furnace 
coal down to 11s. Here it stood till the close of October, when it 
went back to the 13s., from which it had dropped on June 29th. 
Subsequent to October, viz., on May 1st, it has again fallen to 11s., 








where it now stands. This drop brought the wages of the colliers. 


to the minimum rate upon their scale ; though it leaves them in 
possession of very short hours, and consequently adds to the 
expenses of coal working, previously largely augmented by the 
operation of the Miners’ Regulation Act. With this last reduction 
to 1ls. for furnace coal came the drop, declared on April 27th— 
for May 1st—of £1 in marked bars, bringing the crucial quotation 
to the figure at which it is now found. 

So luag as it remains impracticable to reduce the expenses of 
getting, the mineral coalowners declare that their customers must 
not look for lower prices. To what date it will remain impractic- 
able a revival of tra'e or a continuance of the Cepression must 
determine. So long as work can be got by the colliers on which 
they can barely exist, they will not work longer hours. Longer 
hours at the pits should be looked for only after an amount of dis- 
tress has prevailed which represents the premature death of young 
children and the prolonged suffering of helpless women. 

These were the views expressed by men of many years’ experience 
in the coal and iron trades of South Staffordshire who discussed 
on ’Change, in Wolverhampton yesterday, and in Birmingham this 
—Thursday—afternoon, the question of the probable quotations a 
fortnight hence. 

There were ironmasters, too, who believed that only a few tons 
more iron have been sold since the last reduction of £1 than would 
have been sold had no reduction whatever been then declared. Such 
authorities hold that even if marked bars could now be brought 
down to £8 the result would be the same. With these views the 
market did not of course concur, holding that a revival will only 
come about when a lower point has been touched than is repre- 
sented by current quotations, and consumers have satisfied them- 
selves that no further drop is at a)l likely. It cannot be stated 
that the probabilities are at all in favour of any change being 
deciared in prices at the ensuing quarter days. 

There are very few people who, in actual transactions, are able 
to secure the prices which ry 4 quote in the open market, Buyers 
are making the very most of their opportunity. Alike in pig and 
finished they are, with rare exceptions, ful. Conspi 
firmness is noted almost exclusively in the best qualities of Staf- 
fordshire pig iron, which holders would not this afternoon part 
with at under from £4 5s. to £4 10s., long weight, notwithstanding 
that good hematites, which had been held for £3 15s., were freely 
offered at £3 12s. 6d., short weight. Staffordshire cinder pigs 
were plentiful at £2 10s. to £2 12s. 6d. and £215s., but they 
secured but little attention. 

In respect of finishéd iron, there are instances in which prices 
have arrived at « point that compels firms who have a care’ for the 
future to stop making. In scarcely any description of finished 
iron is the competition so marked as in relation to strips. It is 
now possible to buy strips made in this district, and delivered on 

© consumers’ premises, at under £7 per ton. The low prices at 
which finished iron firms can buy mixtures of pigs are a great help 
towards the quoting of low prices for the finished article and yet 
secure a profit; but such a quotation as this, strip makers of ex- 
perience, who moreover possess mill appliances, which have given 
them an advantage over most of their competitors in the same line, 
declare they cannot themselves quote without loss. A firm of this 
class, who ure notably the largest strip makers in South Stafford- 





shire, have therefore wholly sto their strip mill, declaring 
that they will not resume until ei ar nae en Se 
down to a point at which they can 

their competitors, or better prices can be obtained. 

Taking advantage of the iling quietude and of the lower 

ices at which the necessary ironwork can be done, several blast 
Cees P are making extensive alterations. Thereby 
they hope not merely to enlarge the productive capacity of their 
furnaces, but to effect ter economy. Itis — out that the 
large make of pig iron by each furnace in the North of England 1s 
not likely to be reached in South Staffordshire, but there seems 
room for great improvement in this respect on the part of the 
latter district. In the North of England few furnaces are at work 
which uce less t 250 tons each weekly, whereas in South 
Staffordshire the production of some of the best approved but old- 
fashioned furnaces does not exceed 120 tons each a t 
there are some half-dozen or more furnaces out of the fifty-five in 
blast in South Staffordshire whose yield would amount to over 200 
tons each per week. 

Nor are they the makers of pig iron alone who, in their hopeful- 
ness as to the future, are preparing to take advantage of the 
earliest favourable change in the markets. Finished iron makers 
are here and there displaying activity in the same direction, as 
well in the rehabilitating of works which had for some time before 
fallen almost into disuse, as in the enlarging of works which 
have been kept in continual operation. It must, however, be said 
that the more conspicuous activity is to be noted in the last- 
mentioned direction. In all these cases the enterprise is being dis- 

layed by men who have had a prolonged experience of the South 
Btaffordchire trade, They do not forget that hardly three ona 
furnace castings were £14 per ton, and that at that figure 
pte and extensions were carried out which had for some 
time before been delayed. If at £14 per ton such castings attained, 
as they did, a height altogether unprecedented in modern times, it 
is equally true that castings have at the present day receded to a 
depth than which it has been a long time since there was a deeper. 
In certain of the alterations and extensions at present noticeable, 
good furnace castings are being purchased at as low a figure as 
£4 7s. 6d. per ton. It may be remarked that, their lower price 
notwithstanding, furnace castings are not in universal favour in 
preference to foundry castings, and that there are other iron- 
masters who are buying foundry castings which they deem cheaper 
than furnace castings at 12s, 6d., and even at 17s, 6d., per ton 
more money. 

+ is true of the encouragement to prepare for the future 
held out by the low prices of foundry iron is almost equally true 
in respect of the terms upon which the finished iron requisite in 
such cases can now be bought, Just before £14 had to be paid 
for foundry plates, and when they were not much higher in price 
than they are now, a blast furnace proprietor who was re-modelling 
his furnaces received an offer to have all the boiler and other 
riveted work required supplied at no more than £14 per ton, all 
fitted and complete ; the ironmaster hesitated, prices began to rise; 
they rose rapidly, and this came about—from the same firm who 
moc the offer Tie quoted—he purchased the boiler plates alone 
at £16 per ton. To work up the plates cost him another £6 per 
ton. We know of no boiler and tube work now being done at blast 
furnaces or elsewhere at £14; but we should not d ir of being 
able to place a fair order for such work at not sonar over that 
figure. Nor should we be surprised if work should be done at even 
£14 a ton before the iron trade has thoroughly revived. 

There is intimation that a large firm about Dudley has it in con- 
templation to test practically the Siemen’s-Cowper system of 
heating the blast. This method, so much in favour in the North 
of England, will then for the first time have been introduced into 
the East Worcestershire district. It will be remembered that in 
this, as well as in certain other patents to effect the same pu " 
the blast, instead, as is now mostly practised in South Staftord. 
shire, of being sent through cast iron pipes, is forced through a series 
of fire-brick flues. 

Owing in part to the subsisting dull trade, and in part, perhaps, 
in one or two instances, to the expectation that the new mines 
drainage rate to be fixed next August may be for the maximum 
6d. per ton, four pits are being closed in the Bilston district. 
Notices to leave have been served upon their colliers in that 
district by Messrs. Phillip Williams and Sons; by the Greaves 
Colliery Company, Bilston ; by the Willenhall Colliery Company, 
Willenhall ; and by Mr. Abraham Hill (the Fibbersley Colliery 
Company), Willenhall. Notice expired here and there on Satur- 
day, when some rails had been taken up and a shaft or two had 
been closed over. Messrs. John Sparrow and Company, in pursu- 
ance of their notice served upon the commissioners that they 
intend to stop the two Stow Heath pumps, have given their 
engineers warning to leave. 

The reduction in the amount of employment possible at the 
collieries is beginning to tell seriously upon the families of many of 
the miners, Colliers wholly unemployed increase weekly. Svume 
who have been discharged at certain of the pits now closed in the 
Bilston district will never again be employed there, for not only 
have the tools been brought up, but the timbers too have been 

ulled out. And what has happened in those cases will happen, 
it was this afternoon declared, in several others before the process 
of reduction in colliery output has ceased. On Wednesday there 
was a meeting of the Mines Drainage Commissioners at Wolver- 
hampton, in view of the expiration of the notice on Saturday 
iven by Messrs. Jno, Sparrow and Co.; but no definite action was 
etermined - > 

The general hardware trades of the district exhibit but slight 
improvement. The demand keeps dull, but prices are fairly 
upheld. The disturbed state of continental politics is adversely 
affecting trade, for buyers have no confidence, and as a result 
order but slowly. Buyers in the States are sending a few specifi- 
cations, but they are of no great magnitude, and it is feared that 
this will be the case for some time yet. The heavy ironfoundries 
are not in busy operation. The wrought iron tube trade is very 
flat. The season demand for tinned and enamelled hollow-wares is 
finding expression. Manufacturers of japanned and tinplate goods 
are also in steady occupation upon season requisites. ight 
| malleable castings are gg after fairly. The extremely good 

condition of the lock trade is still manifest, and prices keep up, 
strengthened somewhat by an agitation on the part of a section of 
the workpeople for a rise in their wages. Builders’ ironmonge 
generally is in very good request, and so too are most of the lead- 
ing descriptions of brassfoundry. 

Messrs. Heaton and Sons, of the Mint, Birmingham, have re- 
ceived from the Government another contract for bronze coinage, 
pence and halfpence. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district continues in a very depresed con- 
dition, and the absence of book orders and inquiries is the general 
complaint. The Manchester weekly meeting has been very poorly 
attended, and this may be attributed not only to the dulness of 
trade, but also to the fact that many firms are now engaged stock- 
taking for the half-year. There is but a very small demand for 
any description of iron, and the improvement which was looked 
forward to with the opening of the shipping season seems to be as 
far distant as ever. The competition for orders continues very 
keen, and to meet this the local makers of pig iron have been com- 
pelled to again reduce their standard rates, which are now quoted 
at 57s. 6d. per ton for No. 3 foundry, and G6s. 6d. for No. 4 ferge 
delivered into the Manchester district; but as they are still above 
the market, very little Lancashire iron is being sold, and for good 
orders lower prices than the list rates would be accepted. Stocks 
continue to go down at the works, and unless better prices 
can be obtained than are now offering inthe market, there is very 
little doubt that more of the Lancashire furnaces will be blown out 
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before long. In north-country iron, although merchants who 
peeang males Pos tenga 5s 
sales at low prices, makers, as a do not seem come 
any lower than they have done, as relatively better are being 
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During the visit of the South Wales Institute of Mining and 
Mechanical Engineers to this district last week some interesting 
tests * _ and steel snes at Messrs. —_ Le 
son an .’s engineering wor! yde Junction, and these wor! 
which the members had permission to ins I may add, have 
mer | been described in your columns, ie ts 
made by Mr. Adamson to show the durability of metals by per- 
cussive force, and plates of equal thickness in and were 
operated upon by gun-cotton. A three-eig was 
Sled upon a cast iron block, dished out, and a charge of 31b. of 
gun-cotton suspended and fired just above it. In the experiment 
on the iron plate the percussive force could not be the 
plate being entirely blown through and through, dished in the 
centre, or dep: to a segment of a circle 4in. deep; the dish 
was blown out of the plate, and otherwise much torn and frac- 
tured. In the case of the steel plate, tested under similar condi- 
tions, the plate was depressed to the full extent of the block, but 
left entirely uninjured and with a perfectly clean surface. & 

There is still very little doing in the coal trade of this district, 
and consumers during the past week have, toa considerable extent, 
been holding back their orders in expectation of some further con- 
cessions being made next month, but at present there is no indi- 
cation of any general reduction in the list rates. The market, 
however, is weak, owing to the keen competition for business, and, 
in the case of large orders, it is difficult to say what prices are 
accepted by needy sellers, but certainly they are, in many cases, very 
much below the quotations which are current in the market. For 
best coal the demand is very dull ; common round coal, although 
the quantity now being raised is only small, is difficult to move, 
and burgy and slack met with only a moderate demand. In the 
— district the average pit quotations remain much the same 
as last week, best Arley being quoted at 11s. to 12s. per ton; 
common do., 9s, to 10s.; Pemberton four-feet, 9s. to 10s.; common 
coal, 7s, to 8s.; burgy, 5s. 9d. to 6s. 3d.; and slack, 3s, 9d. to 4s, 6d. 
and 5s. per ton, but these prices apply mostly to small sales. The 
gas coal contracts are only being settled very slowly, owing to the 
uncertainty as to prices, and large buyers seem disposed to take 
the chance of any further change in the market. : 

In the shipping trade there is still very little doing, the coastwise 
shipments _—— more than about half the usual quantity for 
this season of the year. 

The miners in South-West Lancashire are endeavouring to effect 
some compromise with regard to the reduction of 15 per cent., and 
at a meeting of delegates representing the various lodges, it has 
been resolved that deputations should wait upon the masters with 
the view of obtaining some i So far, however, as the 
coalowners are concerned, I do not hear that any of them are at 
all disposed to give ya the least, and there is little doubt that 
the full reduction will be enforced. 

The last meeting of the Manchester Geological Society for the 
present session was held on Tuesday, but there was a very small 
attendance of members, and no subject was brought forward for 
discussion, 

The annual meeting of the Ebbw Vale Steel, Iron, and Coal 
Company was held to-day (Thursday) at the Town Hall, Man- 
chester, the Mayor presiding. The adoption of the report was 
moved by the Chairman, seconded by Mr. Phillips, and after a lon 
discussion, a committee was appointed to confer with the Board 
with regard to the present position and future management of the 
company. The meeting was then adjourned to the 29th of July, 
when the report of the committee will be considered. 


ES 
a 
4 


FE 
Ee 
ge 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In one or two departments of the leading ironworks establish- 
ments of the town and district I am glad to be able to state that 
there has been a somewhat larger amount of business doing during 
the past week. The increase isnot, perhaps, very palpable or very 
marked, but it is still better than the retrogression which has been 
so characteristic of the past six months, and, as such, is fairly 
entitled to being recorded in any communication which pur- 
ports to treat of local trade matters. There is, then, a very 
steady production of boiler plates at the Atlas Works (John 
Brown and Co., Limited), that establishment having long had 
a well maintained reputation for that class of goods, whether of 
charcoal or best ordinary iron. There is also a fairly good output 
of ship plates for the Tyne, Clyde, Humber, Mersey, and other 
yards, together with an increased production of those great 
armour-plates, fort shields and casements, for which the Atlas and 
Cyclops works are both world famous. Some little surprise has 
been expressed in local circles at the fine armour-plates of 
American make, described in THE ENGINEER as being on exhibi- 
tion at the Centennial, there having been an opinion current 
that no concerns other than the two Sheffield ones kept 
up the requisite machinery for turning out these huge 
masses of iron. It is felt, nevertheless, that for the present at 
any rate we are safe from American competition, although at 
some future time the makers on the other side of the Atlantic may 
manage to secure orders from the navies of the South American 
States, and may possibly enter into competition with us elsewhere. 

In the ordinary branches of the iron trade there is no improve- 
ment whatever, nor can the most diligent inquiries discover that 
there is any likelihood of any early alteration for the better. It 
is becoming more evident every day that there can be no material 
cheapening of iron until wages are lowered by a further very con- 
siderable percentage. At the present time I do not hear that 
there is any organised movement to this effect, but an emphatic 
expression of feeling on the subject has been made by Messrs, John ; 
Brown and Co.’s directors in their annual report, and it is certain 
that something must be done in the matter before long. In the 
manufactured iron department matters are no better, orders being 
of avery light description in addition to being few in number. 
There is, besides, much irritation at the fact that almost all the 
constructive iron in use in the new buildings in the town is coming 
from foreign makers, A Jarge erection now being built is being 
supplied with girders and columns of Belgian manufacture, at a 
price which is said to be about 12 per cent. lower than the quota- 
tions of the local houses. The weight of iron in this case is very 
considerable, and would have been made with not a little pleasure 
by some of the South Yorkshire or Derbyshire ma’ e:. In another 
case recently a leading house in Derbyshire was in “tea *v tender, 
but its offer was fully 20 per cent. over that of the Beigian house 
which ultimately secured the order. 


Merchant iron is unchanged in price in all cts, common 


respe 
bars being about £7 10s.; good medium, £9; sheets, £10 10s. to 
= 10s.; and hoops, £10 to £12. Boiler plates range from £12 to 
215 per ton. 

The rail mills are, as a rule, by no means busy, but some of 
them are executing home orders at about £7 10s. to £7 15s. per 
ton, at which figure there cannot be much, it any, profit. There 
is a very light inquiry for tires, axles, buffers, and springs. Wheels 











a contract for pas- 
course of execution for a 
is doing very well indeed 


in a very quiet condition, no 
t+ a few best qualities of tool 


. steel, sheets for the use of the B pen manufacturers 
in standing contracts, axe steel in small lots for a few of 
the leading American axe makers, and a few large casting for 


urposes, Prices are, as a natural sequence, 
sages Krys i to tke tan ab & aoe eg 
y upholding their qnotations even 
the loss of orders which must and does almost daily 
it. This is a fact which is. hogy = ih: consideration, as 
owing the extreme confidence in the fu which these makers 
have and the losses they are prepared to undergo rather than 
submit to the lowering of their prices ‘and profits. : 

Mr. Mark Firth, who has been in the United States, on a visit to 
the Centennial Exhibition, left New York on Wednesday, June 28, 
and will reach Sheffield by about J we 7. : 

A number of the members of the Soutk Wales Institute of 
ning and Mechanical Engineers visited South Yorkshire on 

Friday and Saturday last, after having et i seve 

of the Lancashire pits near Wigan. ey went down the Oaks 

and other collieries, and in the evening returned to Manchester. 

The threatened dispute between the West Yorkshire coalowners 
and their men has m settled on an amicable basis. At an 
interview between representatives of both ies at Leeds, on 
Tuesday afternoon, it was mutually agreed that the men should 
agree to a reduction of 12} per cent. from the gross rate of wages, 
on the condition that the settlement thus arrived at shall not be 
disturbed by either party before September 29th next. 

Fuel is being supplied far in excess of the demand for all pur- 
poses, and is consequently purchasable at almost any price, with 
the exception of best gas and steam qualities, The report of Mr. 
‘Wardell, the Government Inspector for South Yorkshire, gives a 
number of statistics for 1875 relative to the mining industries 
which are of considerable interest. He says, ‘‘ Notwithstanding the 
fact that owing to strikes and other causes, many of the collieries 
in this district did not work anything like full time during the year, 
the mineral produced was very considerably in excess of that of 
1874. The amount of coal raised was 15,855,990 tons, whereas in 
1874 it was 14,827,313 tons, an increase of 1,028,677 tons in 1875. 
There must be added also 183,961 tons of fire-clay, and 355,552 tons 
of ironstone, making a Fy total of 16,395,503 tons of mineral 
wrought, as against 15,221,909 tons in the previous year, thus show- 
ing an increase of 1,173,594 tons. There were 62,459 persons 
employed in the production of this amount, which gives a propor- 
tion of 262 tons to each person employed. The number of persons 
engaged in this district in 1874 and 1875 was almost the same in 
each year, there being an increase of 60 only in the latter. The 
amount of mineral raised in this district during 1874 was 15,221,909 
tons, and the number of lives lost 112; or a proportion of one 
dea'h to every 135,910 tons, raised. The total amount produced 
in the kingdom in the same period was 140,713,832 tons, and the 
number of lives lost 1056, or a proportion of one death to 
every 133,251 tons raised. In 1875 the amount of 
mineral raised in this district was 16,395,503 tons, and the number 
of lives lost 267, or a proportion of one death to every 61,406 tons 
raised. The total amount produced in the kingdom during the 
same period was 147,700,313 tons, and the number of lives lost 
1244, or a proportion of one death to every 118,730 tons raised. 
In the eight years ended 31st December, 1875, 277 persons lost 
their lives in this district by explosion of firedamp, out of a total 
of 950, or 29 per cent. In the same period 371 were killed by falls 
of coal and roof, or 39 per cent,, and it must be borne in mind, 
when considering these proportions, that in the former case large 
numbers were killed by one or two accidents, whilst in the latter, 
as a rule, each death was the result of a separate accident. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALTHOUGH no substantial indications of improvement have yet 
appeared in the iron trade, it is regarded asa hopeful sign that 
retrogression has for the time been stayed, and that matters are 
not decidedly worse. It is quitea prevailing opinion that the time 
of depression is now almost at an end, and that we shall soon 
observe signs and tokens of better trade, This is a view that can 
hardly be horne out by anything yet done, but it is one neverthe- 
less that may fairly be based upon the outlook for the future, The 
labour market is extremely quiet in all directions. Wages gene- 
rally have been brought down to the former level. The conditions 
of production are now more normal and healthy than they have 
been for some years past. There isa steady and increasing de- 
mand for pig iron, and if the finished iron trade has hitherto 
utterly failed to respond to sympathetic movements in other 
quarters, it should not be forgotten that its stagnation is in great 
part due to causes outside the ordinary influences of trade and com- 
merce. I should not like to hold out delusive and illusory expec- 
tations, but I am bound to say that it would neither surprise 
myself nor others who are perhaps entitled to speak with more 
authority, if a radical change for the better were not soon 
apparent. 

On Tuesday last there was only a poor business done on Change, 
but prices were maintained with firmness, which is at least an 
encouraging sign. Business was done on the basis of 49s. 6d. for 
No. 1, and 45s. 6d. for No. 3, while No. 4 forge sold at 433. 6d. 
per ton. I heard of one offer made to supply No. 4 forge at this 

atter figure until this time next year. I cannot, however, con- 
ceive of the reasons that have actuated such an offer, and as the 
quantity in question was only small, I am bound to believe that 
the offer was influenced by considerations that do not appear on 
the surface. A fair amount of iron is being shipped to the Conti- 
nent and Scotland, among the coastwise shipments figures most 
prominently, There does not appear to be any substantial increase 
in makers’ stocks, although definite information on this subject 
will be available in a few days. 

_The temporary stoppage of the malleable ironworks of Bolckow, 
Vaughan, and Co., Middlesbrough, has altered the aspect of the 
finished iron trade for the worse. The stoppage of these works 
has thrown some 700 or 800 men out of employment. These men 
were chiefly employed in the rail mills, which are now completely 
idle. At the Walker Ironworks, on the Tyne, trade is very dull, 
and a number of men have been dismissed. There is no prospect 
of the speedy resumption of work by the companies already idle. 
The Skerne Iron Company at Darlington have only very few orders 
on their books for ship plates, and it is expected that the number 
of hands now employed—about 650—may have to be reduced 
unless specifications come shortly to hand. There are no more 
rail orders of any consequence in the market, but expectations are 
entertained that some inquiries now being made will lead to 
business, 

The serious difficulty threatened in the Durham coal trade by 
the on sone reduction of wages has been overcome by the good 
sense of the majority of the men, in offering to accept arbitration 
as @ means of settlement. Your readers will remember that last 
week the majority of the delegates voted for a strike. The matter 
was then remitted to the miners generally throughout the county, 
and each member of the Miners’ Association was required to vote 
upon the question of ‘strike or arbitration.” The result of the 
vote was declared at the meeting of the council of the association, 
held on Saturday last, to be as follows :—For a strike, 16,405 ; for 
arbitration, 20,190; majority in favour of arbitration, 3785. This 
is rather dangerously near the dreaded result, but ’tis enough for 


‘the west coast, however, 
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the ; and now both employers and employed are preparing 
Ganbacires for the appeal to reason that lies before them. It is 
not yet known who will be the arbitrators, but it is expected that 
on both sides the gentlemen who acted on the last occasion will 
again officiate. The general body of the miners having to 
accept arbitration, it is almost a foregone conclusion that the 
emen’s, Mechanics’ and Cokemen’s Associations will do the 
same. The wages of all these classes still remain at a figure 
bag ong 5 to 15 per cent. above the rates of 1871. 
is being felt in some of the Cleveland mining districts. 
At some of the mines a quantity of ore is being stocked, and 
the men are to be put on short time. 

Mr. Joseph Toyne has been appointed agent, and Mr. Welsh 
secretary, to the Cleveland Miners’ Association, which is now in a 
more promising position than it has occupied for a considerable 
time. The association had become all but defunct, but new life 
has now been infused into its affairs, and its membership is on 
the increase. The number of miners now employed in Cleveland 
is about 10,000, and they produce nearly six and a-half million 
tons of ironstone perannum. There are now six more mines at 
work than in 1874, 

In consequence of the Northumberland coalowners having 
expressed a desire that a deputation of the miners should meet 
them to discuss the desirability of sending a joint deputation ‘of 
masters and men into Wales to inquire into the method of working 
stéam coal there, and particularly the system employed in the 
separation of the-best coal from the small, with a view to ataine, 
if desirable, a similar method in the North, a meeting of employers 
and employed was held at Newcastle on Saturday last, under the 
presidency of Mr. John Henderson. It was stated that the owners 
were not now receiving more than 2s, 9d. per ton for small coal 

on , and it was desirable to produce as much round coal 
as possible, The owners, therefore, desire the co-operation of the 
men by appointing a deputation to examine the system of working 
in Wales. If 10 per cent. less small were made, it would represent 
about 10 per cent. advance. If something was not done toimprove 
the position of affairs, one-fourth of the pits in Northumberland 
would have to be stopped. The deputation from the Miners’ 
Association said they were not in a position to say whether the 
men would agree to the proposal or not; but the men will have it 
under discussion at their various lodges this week, and it will be 
further considered between the masters and their employés on 
Saturday next. 

The coal trade of Durham is in a most unsatisfactory position. 
Many of the pits are now working only half time, and others have 
been closed altogether. The true condition of things is indexed by4 
the remarks of Sir George Elliot, M.P., who has some of the best 
and most productive collieries inthecounty, and who was yet com- 
pelled to admit recently that he did not make more than a farthing 
a ton profit on the whole produce of his pits. The coke trade keeps 
pretty well up to the mark, the consumption for ironmaking in 
Cleveland having shown no diminution for the last few months, 
while there is a slightly better demand for the West Coast. But 
for small manufacturing coal the demand is at zero, and hundreds 
of thousands of tons have been accumulated at the pits or at the 
works intended for their consumption. Prices are not materially 
altered since last week. Good puddling coal costs 6s, to 6s. 6d. 
delivered at works on Tees-side. Small coal for other purposes 
may be bought at a little more than cost of freight. The quantity 
of raw materials passing over the North-Eastern must be fully 
equal to the average, inasmuch as the mineral traffic receipts of 
that company for the past week show an increase on the 
receipts for the corresponding week in either of the three pre- 
ceding years. 3 








NOTES FROM SCOTLAND. | 

(From our own Correspondent.) © 
I aM sorry that in this week’s letter I am unable to report any 
improvement in trade generally, nor in the iron trade in particular. 
The strike in the building trade in Glasgow and several other 
Scotch towns continues. There is a probability that, in Glasgow 
at least, the workmen will be successful, but their triumph can 
only be short-lived, and the effect of the strik: will, without a 
doubt, be to hasten on the inevitable collapse at an earlier moment, 
At Ayr the joiners have given way and accepted the employer’s 
a Every branch of manufacturing industry is excessively 


The iron trade, in these circumstances, is more depressed than 
before. The demand for raw iron, both home and foreign, is 
especially limited. Very little has been doing, and the prices of 
makers’ shipping brands are entirely without alteration, 

The warrant market has been excessively dull throughout the 
week, business being limited to the most inconsequential propor- 
tions, On Friday forenoon a small business was done at 57s. 6d. 
cash, but the market was closed in the afternoon out of respect to 
the memory of the late Mr. Baird, of Gartsherrie, whose funeral 
then took place. A moderate demand at the opening on Monday 
raised the prices 3d., but the half of this was ultimately lost. All 
the business was done in the forenoon, at from 57s. 9d. down to 
57s. 7d. cash. No business whatever was transacted on Tuesday, 
and quotations at the close stood—buyers, 57s. 6d. cash, sellers, 
57s. 74d. No business was done on Wednesday, and only a limited 
amount to-day (Thursday). 8000 tons sent into store last two 
on. Closing buyers 57s. 6d. cash, sellers 57s. 7d. 

he shipments of rig iron from Scotch ports for the week ending 
the 24th inst. amounted to 8071 tons, being 5030 below those of 
the corresponding week of 1875. 

The imports of Middlesbrough pigs at Grangemouth for the week 
—_ 3360 tons, or 2360 more than in the corresponding week of 
ast year. é 

The malleable trade is in a very backward condition, and, indeed, 
the same may be said with respect to most departments of the 
manufactured iron trade. It is feared that some of the rolling 
mills, which have had short time of late, may be compelled to lay 
off altogether. The plate mills especially have little to do. In 
the foundries Where large castings are turned out work is difficult 
to obtain, and hundreds of men are going idle. The busiest shops 
just now in the engineering trade are those engaged in the con- 
struction of machinery for abroad. Within the past few weeks 
large exports of adldinaey have taken place, chiefly to the 
East and West Indies; but even in this branch there is no 
abnormal activity, for it is generally fully employed at this time of 
the year. Pipe and tubé manufacturers continue as busy as they 
tmermed can be. Home orders are in their case very extensive, and 

oreign are also steadily on the increase. The demand for railway 

materials of all sorts is limited. In the locomotive engineering 
works, however, there is no lack of work. Marine engneering is 
very dull. The shipments of iron manufactures from the Clyde 
last week included £1160 worth of railway iron for Mauritius, £660 
of malleable iron tie bars, £3026 hinery, £270 castings, £2374 
pipes and tubes, £3600 bars, £3700 nail rods, £500 galvanised iron, 
and £1500 miscellaneous. 

The foreign export of coals is growing in bulk, shippers being 
attracted by the continued moderate prices, But there is hardly 
any inquiry for household and steam coals. The f.o b. prices on 
the Clyde are :—Household, 8s. to 10s, 6d.; steam, 9s. to 10s.; 
splint, 8s. to 8s, 9d.; and smithy, 13s. 6d. to 14s, The shipments 
from Glasgow for abroad last week amounted to 11,500 tons. In 
the eastern mining counties, as the summer advances, the difficulty 
of disposing of the output of the pits is being more and more 
felt. The number of mills and factories standing idle is so great 
that the steam coal trade has been reduced to the shadow of its 
former self. A very general impression prevails that it will be 
essential still further to reduce the wages of the colliers, On 

the shipping trade is comparatively brisk, 
but even this brings little relief on account of the great amount 
of competition, 








There is no movement of any sort nana te miners at present. 

The new wor os tyes in the neighbourhood of Hamilton, 

tyre, and Bothwell are being pushed forward with vigour, 
notwithstanding the backward state of the trade. 

It may be interesting to notice here a few facts gleaned from the 
reports of her Majesty’s Inspectors of Mines for Scotland for the 
year 1875, which have just been published. With res to 
the Eastern district of Scotland—comprising the middie and 
— of Lanark, East Stirlingshire, the Lothians, Fife, 
Cc annan, and Perth—Mr. Ralph Moore states that the 
quantity of coal raised was 11,419,619 tons ; fireclay, 110,923 tons ; 
ironstone, 803,665 tons ; and oil shale, 377,108 tons, being a total 
of 12,711,315 tons. This shows an increase on 1874 of 1,466,401 
tons, the increase on coal alone being 1,237,293 tons. The number 
of persons — was 41,314, or 2024 fewer than in the preceding 
year. Mr. Alexander reports that in the Western District the 
produce of 30,348 persons ——< in the coal, ironstone, fire- 
clay, and shale mines amounted to 9,067,145 tons, or 571,553 tons 
more than in 1874, though there were 1624 fewer persons employed. 
The output of coal in the different counties of Mr. Moore’s district 
in 1875 was—Lanark (East), 7,495,629 tons; Stirling (East), 764,001; 
Linlithgow, 406,374 ; Edinburgh, 694,696 ; Haddington, 222,399 ; 
Fife, 1,587,429 ; Clackmannan, Perth, &c., 248,092. Both gentle- 
men report that the industries under their inspection were 
moderately well employed. 

At the annual meeting of the trustees of the Glasgow Ander- 
sonian University, held the other day, it was reported that the 
£7000 required to institute a Chair of Applied Mechanics had been 
obtained, and Mr. William T. Rowden, lecturer in the Elswick 
Mechanics’ Institute, Newcastle-on-Tyne, was appointed te the 
office of teacher. : 

As I had last week to report the death of the leader in our iron 
industry, Mr. James Baird, of Gartsherrie, I have this week to 
record the death of Mr. Robert Napier, of the firm of Robert 
Napier and ‘Sons, Glasgow, who was the foremost man among the 
Clyde shipbuilders. Mr. Napier has passed away at the ripe age 
of 85, at his beautiful residence of West Shandon, on the Gare- 
loch, where he had spent his declining years. He was a self-made 
man, having begun life as a blacksmith. He engined many of the 
first Clyde steamers, built and engined a large number of the vessels 
of the Cunard line; built and engined the Black Prince, the 
Malabar, the Hotspur, and many other vesseis of her Mujesty’s 
navy, and alvo constructed a large number of war, vessels for 
foreign Powers, besides building ships for most of the great mer- 
cantile companies. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE unionists feel that a vigorous effort is required to enable 
them to retain a position in the principality, and a large and 
important meeting of delegates was held at Merthyr, this week, 
to farther this object. Very little has transpired of the proceed- 
ings, the only announcement made public being to the effect that 
meetings would be forthwith held in various localities, and that, 
for economical reasons, I assume, no paid agents would be perma- 
nently engaged henceforth by the National Union. It would 
seem that the union is in its last stage. The mass of the colliers 
are apathetic about the matter, but they must not lose sight of the 
necessity of retaining the arbitration board, which has already 
achieved a great amount of good, and promises to secure a great 
deal of benefit in the future. 

In all parts of the coal district there has been a great amount of 
activity during the past week, as shown by the shipping returns. 
From Cardiff no less than 85,513 tons of coal were sent, being fully 
15,000 to 29,000 above the usual average. Out of this large 
quantity the Mediterranean ports took a considerable bulk, France, 
the East Indies, and South America figuring also largely. The 
iron sent from Cardiff amounted to less than 1400 tons, but it is 
gratifying to note that the impression prevailing about Russia 
transferring the whole of her orders elsewhere is contradicted by 
the fact that a large order for Cronstadt is in progress of execution, 
and this week 900 tons have been sent there. 

From ‘Swansea 10,887 tons of coal were sent, and nearly 5000 
tons of patent; from Newport 11,958 tons of coal, and 327 tons 
of iron. Despite the large quantity ot coal sent from Cardiff, the 
sidings this week were to all appearance as full as ever, but it is 
noticeable that the favours are unequally distributed, quite a run 
being upon some collieries, while others are scarcely patronised at 
all. I have heard quotations given for Welsh. steam coal so 
ridiculously low that the sellers must have resolved upon selling 
even at a ruinously low price, rather than not get rid of their out 

uts, 
' A reduction at Blaenavon and Ebbw Vale is imminent. The 
returns of the latter company indicate a constant drain upon the 
capital at arate that must place them hors de combat in a few 
years unless an alteration takes place in the condition of things. 

There is also an apprehension that at Pentyrch Works a furnace 
will be blown out, and the same thing is expected at Mr, Craw- 
shay’s works at Cinderford, Forest of Dean. } 

Dowlais is working well, and at a slight margin of profit, but it 
requires the greatest care and the best management to produce such 
a result, 

As regards tin-plate, I regret to state that there is no improve- 
ment. A large meeting of makers was held at Swansea, on Mon- 
day, when it was agreed to continue the reduced output for the 
next quarter ending the 30th of September. So bad is the trade 
that it is feared even this measure will not be an effectual relief. 

The only industry that is even in appearance prosperous is that 
of coal. Speculators ere, too, in the field, and winnings and new 
sinkings are ordinary events. Messrs. Davies, of Blaengwaur, have 
struck upon a new seam, and signalled the event by firing cannon. 
The Garw coal pit has been opened, and the Powell Duffryn 
Company, who have now nearly exhausted the upper or bituminous 
seams in the Llanvabon district, contemplate sinking to the lower 
or steam coal measures in a short time, The distance is expected 
to be from 700 to 800 yards. 

The Taff Vale are now running passenger trains up the Ferndale 
Valley, andare using the ste»m brakes with success, Their latest 
undertaking, the Llanciach branch, which will connect the Taff 
Vale line with the North, is being progressed with rapidly. 

I regret to note other failures in the coal trade this week, one 
at Cardiff, which has hitherto held a good position—Mr. Joseph 
Carr, Bute-road. The Powell Duffryn figure amongst the crediters 
for upwards of £1000, It is much feared that other failures are 
announced, and in consequence trading at Cardiff is carried on 
with circumspection. y ° 

The inquest on the four men killed by the explosion on board 
the Allanla, Cardiff, is adjourned. [It is expected that the Board 
of Trade will institute inquiries regarding the practice of closin 
hatches after the loading of steam coal has been completed. 
visited the ship a few days ago, and never saw a greater scene of 
wreck and disaster. The vessel will be turned into dry dock and 
repaired forthwith. 

A severe explosion of firedamp occurred at one of the Ebbw 
Vale Company's pits on Tuesday night. Seven men were severely 
injured, but not one, it is hoped, fatally. The cause is thought to 
have been the carelessne s of one of the men. _ : ; 

Some interesting and successful ew with dynamite were 
carried out this week in the neighbourhood of Dowlaia. Mr. 
Cross, of Cardiff, supplied the dynamite, and the drills used were 
those of the Burleigh Rock-boring Company, Manchester. The 
experiments were witnessed by representatives of several of the 
large colliery companies. Notwithstanding the enormous coal 
traffic carried on the several lines, the increase in the revenue of 
the railway companies is but slight. The Taff Vale shows an in- 


| crease of £65, Penarth Harbour £1¢4, and Rhymney £19, 
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prices. Readers should alco refer to our correspondents 


PRICES CURRENT OF IRON AND STEEL. 


are corrected up to last 
mind udnd onan sealear® aah 

for contracts. It is obviously 
special the 


bat it should be 
different 


to specify these cases 
and makers’ 
Maonts’ letters, 


- PIG IRON AND PUDDLED BARS. 
G.m.b.—No. 1 Sis % Glengarnock—No. 1 $5 
m.D.—No. 1.e cc « 218 —No. ee 
No.8. .. 1 216 0 No.3 .. 218 
Gartsherrie—No.1 .. 3 5 6| Eglintom—No.l .. «. 217 
No.3 .. 218 0 No.8 .. o 216 
Coltness.—No.1 .. .. 8 9 6| Dalmellington—No.1.. 2 17 
No.3 sc of 218 OF No.3... 215 
Geeneeeiee~e 1 oo 8 2 6 At 
0. o- 218 0 
4 ) gq, 3 2 
Tangloan~'No.1-- »- 3 8 0! Da, specially selected -. $ 8 
- Carnbroe—No.1 i... 8 0 0 ‘At Grangemouth, 
B.c oe 217 0 Shotts—No.1.. .«. « 3 8 
Monkland—No, 1 .. «. 218 0 08.0 oo o 219 
; 0. See o 216 0 At Leith. 
eae Ss < 3 S's KinnellNo 1 .. +. 219 
Clyde & Quarter—No.1 218 0 - 
"No.3 216 0 At Bo'nem. 
os bl be e Ws CLEVELAND—Prices at oe ‘ 
No. 1 oe os o¢ os of 
Wieenatian ts. co co 218 6] a8... co co os os 39 
No.3... .. « 217 0 Ba.8 .. «wo co of of 3B 
At Broomielaw. ee 4, oid eo ce 4 ‘ 
~ Calder—No.1.. .. oc 8 : 0. lOTZS ce te oe 
ea Sh aw 2 Thornaby .. oo cc of 0 @ 
At Port Dundas. 





Mesars. Wuitwe.. & Co.'s Stockton net prices (on trucks) are —No, 


£2 lls. Od; No. 3, £2 6s.; No. 4 Forge, £2 5s; 


Forge, £3 5a. Od. net cash. 


Messrs. Botckow, Vavonan, & Co.'s net prices, f.0.b, are, for 
£2 128; No. 3, £2 83, 6d.; No. 4 foundry, £2 88 ; No. 4 forge, £2 78. 
8. da. 8. 
Watzes—No. 2, f.0.b., Newpgrt.. ee eo 2 7 6to0 0 
Forge (at works) ee e 215 Oto3 0 
Common pig (at works) oe eo 2 2 0to0 0 
Best native ore (at works) .. 215 @tod0 0 
Both, Daven , delivered in Aberdare. 
Dersysuire.—No. 1, at field .. o- 216 Oto3 0 
No. 3.. oe oe o «+ 210 Ote 214 
LANCASHIRE, delivered in Manchester.—No. 3 217 6to0 0 
_ No. 4216 6to0 0 
Hewatire, at works, % 4 dia for prompt cash, 
Millom ‘ * Bessemer er”—No. 1, oe oe eo $17 
~ Ka. 2- oe oe oe ee o 815 
No. 3 oe ee ee ee - 812 
Ordinary No. 3 .. or o- ory « 3812 
No. 4 .. ee ee os e 811 
No. 5 «- ee oe ee e $811 
Mottled ee ee oe ee ee esr 6Cl we 8 15 
White.. +e ° o oe ° oe « 810 
Maryport—No. 3 . . . — - 815 
pn 4 ee ee ee oe oe ee 815 
oe ° oe ee oe oe 315 
Mottled nud white”. ee ee ee e 815 
“* Bessemer ”—No, 1 oe * oe oe eo 40 
No. ee ee ee ee 
No. 3 oe ee o oe e 815 
Puddled Bar— 
Wa.es,—aAt works ee ee ee «- £5 5 Oto 510 
MANUFACTURED IRON. 
Ship Plates— 
~ Pearson & Know.es Co. best (2} dis. for cash).. « 910 
Gtascow, f.0 b. ° ee «+ £8 Os. 01. to8 10 
MIDDLESBRO’, at works ee oe £7 10s. Od. 7 15 
Boiler Plates— 
“ Warninoton,” to 5 cwt. each plate ee oe e 10 0 
Do. best best oe oe os oo « ll 0 


Do. treble best 


.- “. 0 

% rer cent. discount for cash. The Pearson and. Knowles Co.’s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and upwards. 


“ 8 Thornaby” No. 


sooo eoooPEen 


coa@ocooooooaacacoem 


i) 


ooo 


0 
0 
0 


Bow xe & Low Moor, terms in each case 2} dis. for cash in pay- 
ment. of monthly Accounts, or 1} per cent, dis. for cash in lieu 


London 


of three months’ bill. 


The Low Moor Co. deliver in 


at 10s.; Liverpool, 7s. 6d ; and Hull, 5s per ton extra. 


Under 2hcwt.each .. 
24 cwt. and under 3 cwt. 


3 cwt. = 3} cwt. 
Spewt. ,, 4 cwt. 
im , 5 cwt. 
5 cwt. = 6 cwt. 
6 cwt. 7 owt. 
7 ewt. and’ upwards 


Plates exceeding 6ft. wide, 2s. per 


taper, extra per cwt. 3s. 


TayLor Bros.’ boiler plates 6d. per cwt. 


Bowling and Low Moor. 


per cwt. 


owt. extra. 


“ Monmoor” best, to 5 cwt., to 4ft. 6in. wide, and to 


30 ge feet, per ton at works 


Best best 
Best best best, “to 4 ewt. 
Special, to 3 cwt 


J 


Usual extras for overweight, sketches, &e. 


Barrows & Sons: 


—_ per ton short, at works 
it best 


Dest charcoal... ° 
Barrows & Sons: 
B.B.H. Bloomfield plates 
* Best plates .. 
-° Best best plates 
CLEVELAND 


ee 
ee 


Wates, at Aberdare—Coke plates “ 


Giascow, f.o.b. « 
Angle Iron— 


Bow .tnc & Low Moor (terms as above)... 
L and T iron, not exceeding ten united inches .. 
For each additional inch extra per cwt., 1s. 


oo or 


£8 15s. 


£8 10s. to 


per cwt. 


“ WaRRINGTON "—less 2} per cent. for cash—from 1 


byl ef 
Best boiler do., per ton 


Wurwet & Co. (less 4 discount) } per ton 


Best 
Best best boiler 


2 to 8} by per ton 


*“ Moxmoor ” (at a > works) up to eight united ‘inches 


Best best “4 


T-iron, as abore, “10s. extra. 
Angle and T bars, Sin. to 
9in. to 


CLEVELAND .. «+ ee 


9in., 10s. extra. 
l0in., 20s. extra. 
0 to 


ee 7 


EArt or DuDLEY (terms as below) :— 
“ Roun 


” 
Gzasvow, fob. 
ABERDARE 


Bar Iron— 


Bow ine, Low Moor, & Tayior Bros. (terms as above). 


” 


” 


d Oak,” not exceeding Sin. wide—Single best 
Double 


Flat, round, or oF geo to 3} cwt. 


=. , 8} to 5 cwt. ee 
, 5ewt. and upwards 
Pinte ittn, 


x under jin. to fin. 
»  underjip. .. 


For each hin. less than l}in. wid 


Squares—tin. — upwards 


° -16 o- 
» in. and 5-16in. 
in. .. 


b iin and upwards.. » 
under ti thick to jin. 


ee te 


” ». 2 


Treble ,, os 
£7 15s. to 
to 


per cwt. 


se - 


e extra, 10s. per tc ton. 


ee ee ee 


2 


ll 
12 
15 


£ 


ead 


aun 


oo 
CAWwo@w 


2 


coo 9 


eoo woo 


0 
0 


aay 
ooo we 


~ 
bal cocoooo Aanes 
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Hammered and 
chequered plates, and all plates differing from a square form or regular 


less ; their terms as 


ooo ooo Oo 


eooc ooo 


o ecooooso & of 


oo ooo 


cece coscoocooo™ 
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on 


oo 


oo 
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2a 4 
meen ee oe - oe : : 4 
rs Tia’ and fin. im ab eae, ae ee Oe 
> e136. 90 +08 ee eo 170 
din... - se oo sk we 
Rivet, vet, same price as above. 2 
etn 8, EE ont, & 
Best bars and rods, extra per cwt., 3s. 
“ Monmoor,” at the works, per ton— £8. 4. 
Bars, din. to 3in. round and square, or to Gin. flat .. 815 0 
Best = * » eo 915 0 
Best best ne pes » « 1015 0 
Rivet iron, usual sizes... «. os ee oe « 1015 0 
Best best .. ee ee a. oe oe e 1115 @ 
Usual extras. : 
Gtascow, f.o.b. .. oe es £7 10s. to- 00 
See eae at =e, per ton short: 
B.B.H. oe ee oo Oe oo 9 0° 
Pe Seabenate- ine eo 11 0 0 
‘All other descriptions in proportion. 
Ear OF, yy 2} dis., f.o.b., at Round Oak— 
“* Roun d Oak,” rounds up to Sin. .. es oe oo K - : 
“s . = See 0d. oo aD 
ine Treble ,, eo ee 4 e : 
v —8 le best... oe om ee ee 
ae (ea Treble 1510 0. 
On separate orders of less than 5 ewt. ‘per ton extra, 10s. 
~ Waxes, at College Works, Cardiff—Coke bars,best .. 710 0 
| Merchant Bars— 
| “Warrraton ” (25 dis. for cash) pe 
Flats, from lin. to 6in. wide by in ‘aiek and upwards 710 0 
| Rounds an yet teen, aed to 3in., best os o ve © 
Do., treble * aa «- 1010 0 
Delivery ces aa above. 
Waurrwewt & Co., f.0.b. (24 dis. for cash), per ton— 
os ~ eeere! os ee o * os oo « 610 0 
Best . ee oe ory oe oe oe 7 0-0 
Rivet iro: . ae ee oe oe 8 0 0 
4 Crown quality, “‘Thornaby”.. o ee oo oe : : ; 
gr és 10 00 
Wates—Tredegar Iron Company, £0. Cardi or Newport 617 0 
No. 2 bars, f.0.b. Cardiff oe oo «we O15 0 
Sheet— £84 
bar waemee,” to Sft. long by 3ft. ts w.g., per = at 1010 0 
Orks.. +. ee o oe 
Do., best a. Fe ee oe + 1110 0 
i RONEN: 00: 20; eee os: hae 
: Usual extras. 
* Barrows & Sons — 
B.B.H. sheets . oT) oe o oe ee ee 1100 
» best do. o * om ee ee ee 1210 0 
best best do.. ee ee ee ee « 18310 0 
E. P.& W. Batpwin, at works: 
“ Severn” "—Singles to 20 w.g. ee oe o 130 0 
“Wilden” ,, 9 be Se o oe oe e 1600 
- - OO CO 
a a “BBB™ oe oe +. 1810 0 
ps pas “ B charcoal”... ee e. 2310 0 
“EB” oe oe ee 2510 0 
Doubles to 24 w.g., 308; and 
Trebles to 27 w.g. a. per ton, extra. 
Charcoal Tin—Best “ EP and W . perewt... 113 0 
“ Unicorn ee o oe oo ee 110 0 
Coke Tin—‘‘ Stour” oe oe eo 160 
Mesars. Baldwin’s terms are 2} dis. for outs on 10th of the month 


following delivery. 


PEARSON & Kyow tes Co. (terms as al — £a. 4, 
"Singles, to 20 w.g. .. perton 1010 0 

Best, 10s.; best best, 30s. per ton extra. 
CrowTuer Bros & Moroaw (at works)— £8. 4. 
Coke Tin—Singles, to 20w.g., aly mag) gaat 115 0 
Doubles, to 24 w.g., to 96in. by 3 Gin. eo tH 8 
Trebles, "to % w.g., to 84in. by 33in... « 119 0 
Charcoal Tin—Singles, as above ee oe oe 200 
Doubles Po oe oe ee eo 220 
Trebles oe or eo 249 
Do. Best singles, "as above oo ee so 2650 
Best doubles - ee oe o 2.9 
Best trebles 290 


Terms, 24 dis for cash on 10th of the month. ‘Orders of 2 tons 
and upwards, for shipment free, in 10 cwt. cases. 

J. Trxx, Bristol, delivered in London, 2} dis. forcash— £ s. d. 
Doubles. 1300 
Trebles .. 1410 0 

Wermn—Trebevest Tin 
Charcoal tin (at Ca 
Lydney (at works) .. 
Swansea 


n-plate Works— 
, per cwt. 


1 
to 1 
to 0 


ous 
ooo 


Engine Iron— 
KirxsTa.u Force Co. (from cold blast, pig, refined, and selected). 


Plain bars, rolled, viz. : Per ton. 

£a £5. 
Rounds, from jin. to 6in. diameter .. «- 29 Oto 22 0 
Squares, from in. to Sin. 20 Oto 2l 0 

Drawn hammered bars, as abore, per ton extra 1 0 
Rivet iron ° ee o e+ 20 0 to 22 0 
Angle iron, iin. to4in. *. . + 20 0to 0 0 
Forgings—Plain shafts under 5ewt. .. «+ 20 Oto 0 0 
is o SOME os. ts ae ee, OD 
# «=o DO ewt. oe «ee 26 Ot 0 O 
én = 80 cwt. «. «- 380 Oto 0 0 
40 cwt. .. -- 84 Oto 0 0 

Plain shafts, ‘above 30 ewt., prices according 
to weight and dimensions. 

Piston rods, under Scwt. .. -- ee 22 Oto 0 0 
a as, 10 cwt. oe e. « 26 Oto 0 0 
20cwt. « « eo 30 Oto 0 0 
Cranks, under 5ewt. .. o «- 27 Oto 0 0 
go US cc. a6 ee oe BOO 
” »~, ldcwt. .. a a ee 34 Oto 0 0 
20cwt. «+. oe oe e- 387 Oto 0 0 
Crossheads, under 5 cwh +e oe we EO to 0 0 
loc 0to 0 0 

"all other uses Ae to ‘pattern and weight, 


Wire— 


Warrecross Wire & Iron y ay “>= Sean in Liverpool: Terms 2} dis. 


drawn tslearaph, in long lengths, 
Best. best wy galvanised ..  .. perton £ s. d. 
Oto 6 oe o oe ee os ee oe 17°50 
Tto 8 o- oe oe . *. es » ae ee 
9 ee o oe e oe ee 19 0 0 
10 oe oe o oe o oe ee 1915 0 
ll o o o o o eo 20 5 0 
12 ee o. 21 5 0 

~ annealed drawn fencing ‘per ton 
6 oe ee oe oe ee o NM 8 
7 a o es os ee os «- 12 5 0 
8 ee oe ee ee oe ee ee 18 0 0 
9 eo oe ee ee a ee -- 1310 0 
10 oe oe o . ee +. 1410 0 
ll ee oe oe oo oe -- 15 0 0 
12 oe ee - 1510 0 

Dipping in boiled oil 5s. per ton extra. 

Led —= per ton 
se e ee ee oe oe -- 1510 0 
e oy o ee ee oe - 165 0 
8 o ee oe eo 17 00 

THe PEARSON & Kxowtrs Co. 

“ Dallam ” fencing, Nos. 0@to4,B.W.G. .. « 810 0 
Nail Rods—G.asoow, f.0.b. oe eo =60ce§6=6 8 10 to O OO 
CLEVELAND .. ee ee ee 7 5to710 


Nails— 
Waurrecross Wire & Iron Co. 
_Wire — ad Points de Paris, per 112 Ib. :— 
10 12 


ll 13 4 15 16 


17 
140 14/9 1516 19/8 17/0 17/9 18/9 19/9 21/0 22/6 24/6 26/0 29/0 


in casks 1s. per cwt. extra. 


Pei: f.0.b. ee oo ee ee TIWte8 0 
CLEVELAND o oe 6 5t0 615, 
Wates—Tredegar ‘Tron Company o 6 500610 


f.0.b. Newport or Cardiff, 


G. Daum, ‘Cologne and London. 





1876. 
Per Load of 50 cubic feet. 2«/ 
Baltic Fir Timber— 


































At Aberdare and Merthyr (Daven- Pak 
or se ° «8 nfs 
For o- me) : 
. ‘Belageseas to 30 Ib. yard rum 
at vied 6126 to 6 
Fishplates (at works), any section 
a ( ee eo 7 10 to 7 12/6 
Railway. “tob eo % 4 0to410 
Pipes—GLascow, £.0.D.e6 - oe ee i 6 Oto7 & 
STEEL. ' 
SHerrretp—At works— - £a,4a@ £.8.4, 
co est eS we 1TH OG 
cast ee ee ‘ee ee 4 : ; va S $ 4 a 
Fair a steel oe ee ee oT) 
} me an be Li.00 2 ee Re « 35 0 0t065 6 0 
Second-class tool.. “ee or oe oe 23 0 0t045 0 0 
Best steels © oy oe « 50 0 0t070 0 0 
Fine rolled, for clock springs, &. s+ ef 60 0 O0t075 0 0 
iemens (at works) a « 9 0 Oto 910 0 
Bessemer, ordinary .. ee » 710 0t. 850 > 
Do. superior . .. oo eo 910 O0to10 0 0 
Do. best .. o - 10 0 Otoll 56 0 
be a £a a, £84 
b., Cardiff ee ee - 9 5 Otoll 0 0 
Hal, si wrk (D Oren) w te Bh O0t 000 
“dé ‘T10 Oto 715 0 
Best, ! from 40 1b. per yard, at works 
(Davenport) .. ee oe ory 8 2 6to 8 5 0 
PRICES CURRENT OF MISCELLANEOUS METALS. 
Copper— £24 
Chili bars .. oe * or) «» perton.. 7710 0 
B.8. ingots os =e oe ee es ee oo 85 0 07 
Tough cakes or bars «s «2 of -e8  « ef 8& 090 
o- 7310 0 
: Straits ee ee rd on) ee oe oT = : : 
British .2 oo ee oe or * **)30 0 0 
Lead— 
Fas Seaieh oats vig ee oe oo o or e«- 2010 0 
* Pan oe oe ee oe ee - 000 
.mthier~ 
Regulus star .. - oe v ory o {8 4 4 
Spelter— 
Silesian .. ee ee ee ee ee ee eo 2300 
English ee ee ee ee ee ae ee oe ° : : 
Quicksilver .. oe perbottle .. 90 0 
Phosphor ioiaancteedinn Hear per ton + 112 6 0 
Other alloys oe oe ‘£120 to 140 0 0 
Muntz’s Metal—Prices nominal. 
Zinc Sheets, for paper glasing nnd-~ 
lst quality (per cwt.), from ee oe ee 41s. to 47s, 
2ni quality .. oe a ee ee ee «- 358. 6d. 
For Engravers ee 37a. 


PRICES CURRENT OF COAL, COKE, OIL, &c. 


? 


Coke— £s8.d. £5. 4, | £34 £4,d. 
Cleveland, at pits 0100..0120) London—Best .. 0 00..0 00 
Derbyshire... .. 0136..0 00) Other sorts .. 0196..1 09 
Wales .. 0 96..0106) South Yo-kshire—At the pits— 
Best Rhondca— } Bestordinary.. 012 0..0 16 0 

No. oo oo 012 0..0 18 6 | Converting .. 0 90..0110 
Gas coke,at works 066 0 00) Slack «se « 0 80..0 56 
Sheffield .. .. 015 0..618 0 Wales, allat pit. 0 00..0 00 

Coals, best, per ton— Steam/less2}). - 0 638..0 76 
Birmingham .. 0 18 0..0 156 Ouse «+s of 0 70.0 76 
South Durham... 0 5 6..0 10 6 Small steam .. 0 29..0 36 
Derbyshire— | = bituminous 0 20..0 830 

Best(at pits)... 0140..0160|Lard .. .. .. 64 00..0 00 
Converting .. 0110..0 0 0 | Oils, tun— 
Other sorts .. 0 90..0110 , - eo 84100..0 00 
Slack oo of 0 30..0 50 Brown .. «. 29 10 0..39100 
ind to tinged.. 31 0 0..33 00 
Glasgow—At the pits— seed +» 24 50..2476 
Elicoal, perton 0 70..0 90} olive, Gallipoli .. 0 00..0 00 
Main ~ 0 53..0 63 Spanish .. .. 0 00..0 00 
Splint ‘io 0 56..0 76); Palm - 3 00..0 00 
Dross 2 0 09..0 30 Rangoon erg! ne| 
(C. Price and} 0 36..0 00 
—— - ~ w— Pre ’s), gal. 
ousehold, per pe: dues L 
ie a to 13 3..0 15 9 emai } 8s 5 0..88100 
“es wholesale, | rOWn .«. «. 8619 pee 
eee atl Foreign pale .. 38 00. 
siint oe ee 80..0 89) Brown .. « 0 00..0 00 
ee ee 89..0 99) we - 0 00..0 00 
Wishaw main.. ° 70..0 76 hale, Routh ° 94 1 
Smithy .. .. 0136..0139 . 24 10 0..85 0 0 
Brown .. .«. 2 00..8000 
Lancashire (Wigan pit prices)— E. 1. Fish .. 23 00..000 
Arle a 11 0..0 11 6 | Yellow .. .. 82 0.0..3400 
Pem rton aft 0800100, Bt Petras +. 30 00..5400 
‘urnace oe 9..0 76) t. etersbur; 
_ ee ae Co new ©} 52 15 0..53 0 0 
Slack .. o 0 89..0 50, to ae 


++ 50 10 0..51 00 


PRICES CURRENT OF TIMBER, 


1876. 


Per Petersburg standard, 4 é 
Deals, &c. ee . oe 

























310 40 uebec, 3rd do. . 
Ae ba g : p a 2 lo 
» Blo 416) 
»- Boad 
+ 21330 
- 212 315 
- 25 2 
3 0 310 
+ 210 215) 
- 20 216 ward's , Spruce a 
United 8. pitch pine 
510 8 0|| saves, per pinch pine planks. woho 
55 0 0) end, aameecectes, 
Deatsicund Canton, crown. .. 510 8 0 Brack .. 
Brack & unsquared 5 0 6 0 | Odessa, crewn . 
+ mn Timber— || Dantzic, Stettin, 
Red pine for yards and spars 419 615 adian, standard pi 
Mixed and butiaing.. 310 4 0} . pe 
Yellow pine, large +» 510 61"|| Canadian, puncheon .. 
Waney board. + 510 610) Bosnia, single barrel ....... 3110 
Smal vee 4 0 410! Wainscot Loge, pr LEA oube— 
- 312 315)| Riga, crown (E: th) 510 610 
4560 » 415 6 06 
. : : ‘* 415 S510 
. 0 . 
5 $10 6 2 $15 45 
° o re» 0 101 
3.0 31°!| Riga, Dantsic, Memel, &c. : P49 3 iv 
210 215)| wahoyany and Furniture Woode— 
rE $3) ae Por euperficlal toot, adased 
ny, Honduras, cargo av. 
- 9 013 0} = "Siestese, de aieet 43 
» 8 On 0; -0 5 © 4 
7 le 0 540 9 
eceses - 10 10 13 10) ° 09 
tish Guiana, greenh »- 8090 020 
Australian, tron piace feds 71,10 0 40 
Deuls, & Wit yeliow ener 18 16 10 40 
cotiaagh ee iow «» 5 0161 
2nd do 12 013 0 73 4 
Petersburg, yellow. 13 015 0 “0 
Wyburg, do. 11 10 12 10 304 
Petersburg and Ri; ll 0 394 
re ‘and white 13 91410 Maple, "seye 0609 
sorts selocont, fe ecigs -l1016 
- 9 4 = er ton, £8 44 
-7 9 Satinwood, Bahama ........ 7-0 9 0 
Rosewood, 400 0 
ae 120 18 0 
Tulip wood..... 15 0 90 0 
Baitens 3 lo tha dex, Zebra wood, ame wool o0 
Pinlend desis 3 Ist . 60 80 
18 Lignum Vite, "0. Bt Domsingh 601090 
J Handanan ‘desis .... Ebony, Ceylon ‘1209 0 
Handsawn battens.... 7 5 8 0 _ African biillt 120 160 
Dantzig crown deck deal:, per } ood, Cuba 60 e 
6.08. 6s. «s 2 818 Besweet, Sutty ss. 60% 90 
6 Brack do, .. .. .- 017 0 0 
/ Per Petérsburg standard. ad. ad, 
Quebec, Ist bright pine...... 21 0 251°) Lanervood spars, cach, fress 8 0 15 
Bnd do, .ceceseeeese 13 0 1515 Do., ordinary tofair., 30 





